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Note: Table of Contents see page 10 and page 11.

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 AP16133.

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 XE167
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.

Application Note 4 V2.0, 2008-01
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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, 2008-01
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Note:

Port_10 Low pins used by our PWM module CCUG0:

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

P10.0 CCU60_CC60 100 (note length, Timer_12)

P10.1 CCUG60 CCb1 100 (note length, Timer_12)

P10.2 CCU60 CC62 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P10.7 CCU60 COUT63 50 (note frequency, Timer_13)

Port_10 Low pins used as GPIO:

Port Lines | Function Comment

P10.3 Show start of next note Toggled via Software

P10.4 Show start of next note Toggled via Software

P10.5 ,Use: program running signal“ | Toggled viaCAPCOM2 _Timer_7 ISR
P10.6 ,Use: program running signal“ | Toggled viaCAPCOM?2 Timer 7 ISR

Port 10 Low pins:

Pin CCU6B0-Channel Modulated by Purpose

P10.0 | CC60 | CCUBO Channel 0 | Modulated by T12 show note length
duty cycle= 100 %
only for measurement

P10.1 | CC61 | CCUBO Channel 1 | Modulated by T12 show note length
duty-cycle = 100 %
only for measurement

P10.2 | CC62 | CCUB0 Channel 2 | Modulated by T12 + T13 | Music Output: h
note length
modulated by " 4
note frequency

P10.3 Software start of next note

P10.4 Software start of next note

P10.5

P10.6

P10.7 | CC63 | CCUBO Channel 3 | Modulated by T13 note frequency

only for measurement

Application Note 6 V2.0, 2008-01
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CCUG6 Block Diagram —general use (Source: Product Marketing)

address
decoder

fper

interrupt
control

channel 0

multi-
channel
control

»| dead-time
» ' | control

T12 | channel 1

channel 2

T13 | channel 3

capture
Hall input

capture/compare input / output control '

COouTe3
COouTe0
CC61

couTe2
CC62

CCPOSO0
CCPOS1
CCPOS2

"
i
-
+
-
"
+

L h 4 y

port control

CCUG6 Block Diagram —BLDC use (Source: Product Marketing)

channel 0 |22 |
T12 | channel 1 —=" trap
control
channel 2 |-=2P2Ey) multi-channel control
f A
compare, noise
T13 | channel 3 —— P
E bk
capture/compare input / output control
A
(o ] — o O | — | ey
= [ [
S |8 |2k |28 22| ~
Olo|o|o|a]|0 OO |0 -
O|Oo|O|Oo|O|O O|O|O (&)
Y Y Yy Yy vYY
port control
A A A A
So0000 oo
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CCU6 Block Diagram (Source: User’s Manual)

module kemel
address channel 0 .
decoder | dead- muilti- trap
T2 [ channel1 [ ] Pl 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 i E 3 E
8 8| 8 8 3| B3| &
compare
interrupt &1 43 24242 3 1
control input / output control
A A A A A A A A A
o0 = — o o
14 o
()5 Bl ElpBoBll ZIEE |2
=| 2| 8] 8/8|8[8|8[8| 8[8|8| &
Y Y Y Y Y YVYY
port control
CCU5_blodk diagram
Application Note 8
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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* ReC|peS *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

Application Note 11 V2.0, 2008-01
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Do the XE167 Cookery Book:

Note:
It is necessary to follow all instructionsin the XE167 Cookery Book (AP16133) step by step, asthis
isthe basis for al instructions which will follow later.

Cinfineon_

Never stop thinking

Note:

In the following steps of this document we will expand the “Hello World Application” (Application
Note AP16133) with the requirements for PWM generation (playing music).

Application Note 12 V2.0, 2008-01
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1.) Let’s Get Started:

Configuring and Reconfiguring
the DAVE Project Settings:

Application Note 13 V2.0, 2008-01
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Start the program generator DAVE and open your XE167.dav DAVE project:

File

Open

Location: C:\\XE167
Filename: XE167.dav

Open project ﬂél

Lookn: | 4XE167 ~]| «Bc@Ey

File name: [XE167 dav o

Cancel

[ [«

Files of type: IDAVE project file (*.day)

Click Open

Application Note 14 V2.0, 2008-01
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HEiIe Yiew Options Add-Ins Windows 2
lom-Del 4 AloE ?

&y DAVE XE167F ( Release v1.0 )

|XE167F | CAXE167\XE167.dav

Application Note 15 V2.0, 2008-01
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Reconfiguration of Port 10 Low:

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

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

g DAVE XE167F (

IMB
PSRAM
Program Flash

High Speed System Bus

Application Note 16 V2.0, 2008-01
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Ports: click “Configure Port 10"

HEiIe Yiew Options Add-Ins Windows 2
loa- Dz ¢ Aol 2

g Parallel Port
|o8] @t | 2

Ports |Functiuns| Parametersl Notes |

Configure Port 0 Configure Port 1

Configure Port 2 Configure Port 3

Configure Port 4 Configure Port5

Configure Port 6 Configure Port 7

Configure Port 8 Configure Port 9

Configure Port 11

Configure Port 15

Application Note 17 V2.0, 2008-01
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Port 10: Functionality: click to unselect O Use P10.0 to free GPIO pin for CCU60_CC60 use
Port 10: Functionality: click to unselect [J Use P10.1 to free GPIO pin for CCU60_CC61 use
Port 10: Functionality: click to unselect L1 Use P10.2 to free GPIO pin for CCU60_CC62 use
Port 10: Functionality: click to unselect [] Use P10.7 to free GPIO pin for CCU60_COUT63 use

Port 10: Functionality: click/check M Use P10.3 as genera 1O - Direction: click/check ® Out
Port 10: Functionality: click/check M Use P10.4 as general 10 - Direction: click/check ® Out
Port 10: Functionality: click/check ~ Use asgenera 10 - Direction: click/check ® Out
Port 10: Functionality: click/check ~ Use asgeneral 1O - Direction: click/check ® Out

JJEiIe View Options Add-Ins Windows ?
et - e 8| £ |4 mm 2

#3 DAVE XE167F ( Release v1.0)

'@' Parallel Ports
|2 @t - 2

Ports |Functiun5| Parametersl Nutesl

& Configure Port 10
8| @ - 2

Port 10 | Input Characteristic | Qutput Characteristic | Parameters | Notes |

Functionality: Direction: Push Pull / Open Drain: Cutput Value:
nUse P10.0 as general 10 “ln ¢ Ouw | Open drain ™| high
nUse P10.1 as general IO % In € Out 7 Open drain = high
nUse P10.2 as general 10 Fln € Out = Open drain = high
Use P10.3 as general 10 Cln & Out ™ Open drain ™ high
Use P10.4 as general 1O Cln & Out " Open drain ™ high
¥ Use P10.5 as general 10 Cln & Out ™ Open drain ™ high
¥ Use P10.6 as general IO CIn & Out " Open drain ™ high
nUse P10.7 as general IO ® In € Out = Open drain = high
I Use P10.8 as general 10 “ln ¢ Out | Open drain = high
™ Use P10.9 as general IO ®In € Out = Open drain = high
I” Use P10.10 as general IO ® In € Out = Open drain = high
I Use P10.11 as general 1O “ln ¢ Out | Open drain = high
™ Use P10.12 as general IO ®In € Out = Open drain I high
© Use P10.13 as general IO ® In € Out = Open drain I= high
I Use P10.14 as general 10 “ln ¢ Out | Open drain = high
™ Use P10.15 as general IO ®In € Out = Open drain = high

Application Note 18 V2.0, 2008-01
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Input Characteristic: (do nothing)

JJEiIe View Options Add-Ins Windows ?
low- D £ 0= 2

% DAVE XE167F ( Release v1.0 )

@- Parallel Ports
o8| @t - 2

Ports |Fun[:ti|:|ns| Parametersl Notes |

& Configure Port 10

Output Characteristic' Parametersl Motes |

~Pull Device

P10.0 pull device |Tristate

P10.1 pull device [Tristate
P10.2 pull device |Tristate
P10.3 pull device [Tristate
P10.4 pull device |Tristate
P10.5 pull device [Tristate
P10.6 pull device |Tristate
P10.7 pull device |Tristate
P10.8 pull device [ Tristate
P10.9 pull device |Tristate
P10.10 pull device ITristate
P10.11 pull device |Tristate
P10.12 pull device  [Tristate
P10.13 pull device |Tristate
P10.14 pull device |Tristate
P10.15 pull device  [Tristate

KO RS R 1 R R R K R R

Application Note 19 V2.0, 2008-01
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Output Characteristic: Driver Characteristic Control: Driver of P10.0-P10.3: select Medium driver
Output Characteristic: Driver Characteristic Control: Driver of P10.4-P10.7: select Medium driver
Output Characteristic: Edge Characteristic Control: Edge of P10.0-P10.3: select Soft edge mode
Output Characteristic: Edge Characteristic Control: Edge of P10.4-P10.7: select Soft edge mode

JJEiIe Yiew Options Add-Ins Windows ?
lota- D= #| 8 o 2

& DAVE XE167F ( Release v1.0 )

@

@ Parallel Ports
|8 @t~ 9

Ports |Function5| Parameters' Nntesl

& Configure Port 10
o8] @ | 2

Port 10| Input Characteristic ; Qutput Characteristic | Parametersl Notes |

~Edge Characteristic Control ~Drriver Characteristic Control

Edge of P10.0- P10.3 |Soft edge mode ~|l || Driverof P10.0-P10.3 [Medium driver ~|

Edge of P10.4- P10.7 |Solt edge mode ~| || Driverof P10.4-P10.7 [Medium driver ~

Edge of P10.8 - P10.11 |Sharp edge mode LI Diriver of P10.8 - Strong driver
P10.11

Edge of P10.12 - Sharp edge mode LI Drriver of P10.12 - Strong driver
P10.15 P10.15

Application Note 20 V2.0, 2008-01
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Parameters: (do nothing)

JJEiIe View Options Add-Ins Windows 2
lowm- D\ 4 a2

#¥ DAVE XE167F ( Release v1.0 )

. @. Parallel Ports
|| @t |

Ports |Functiuns| Parametersl Notes |

& Configure Port 10
|8 @ -] 2

Port 10 | Input Characteristic | Output Characteristic P

— Parameters

10_P10_0
10_P10_1
10_P10_2
10_P10_3
10_P10_4
10_P10_5
10_P10_6
10_P10_7
10_P10_8
10_P10_9
10_P10_10
10_P10_11
10_P10_12
10_P10_13
10_P10_14
10_P10_15

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, 2008-01
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HEiIe View Options Add-Ins Windows ?
o -0zl 4 AHloaEl g

&3 DAVE XE167F ( Release v1.0

: g Parallel Ports
o] @2 | @

Ports |Functiun5| Parametersl Nutesl

Configure Port 0

Configure Port 2

Configure Port 4

Configure Port 6

Configure Port 8

Configure Port 10

Configure Port 1

Configure Port3

Configure Port5

Configure Port ¥

Configure Port 9

Configure Port 11

Configure Port 15

Application Note 22 V2.0, 2008-01
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Functions: (do nothing)

HEiIe View Options Add-Ins Windows ?
|lom- D+ fl=E 2

& DAVE XE167F ( Release v1.0)

| Parameters | MNotes |

~ IIO_vlnit File name

—Initialization Function (Suurce File

—Function Library (Part 1)

~ [lO_ubReadPin
10_vSetPin
10_vResetPin

=

=

=

10_vTogglePin
10_vSetPinin
10_vSetPinQOut
10_uwReadPort
10_vWritePort
10_vSetPortln
10_vSetPortOut

 m m m m
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Parameters: (do nothing)

HEiIe View Options Add-Ins Windows ?
o - DEHd ¢ A= 2

#3 DAVE XE167F ( Release v1.0 )

-@ Parallel Ports
|oa| @ -| 2

File name

’—Header File

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

Exit and Save this dialog now by clicking Kl the close button.
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Configuration of the CCU60 module:

The configuration window/dial og can be opened by clicking the specific block/module (CCUG0).

JJEiIe View Options Add-Ins Windows 2
|lowm- Dl ¢ =Bl 2

a DAvVE XE167F { Rel

IMB
PSRAM
Program Flash

Application Note 25 V2.0, 2008-01
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CCUBO: Module Clock: click ® Enable module

HEiIe Yiew Options Add-Ins Windows 2
lowm- Dzl ¢ NHo= 2

& DAVE XE167F ( Release v1.0 )

& Capture / Compare Unit 60 (CCU60)

Pin Control | Timer 12 | Timer 13| Multi Channell Channels | Trap / Interrupt Control Interruptsl Int, 4 | »

—CCUBO Disabled Flag (CCB0DIS) Input Clock

Etnable module; the peripheral is supplied with the clock
sinnal

Input clock of CCUBO [MHz] | 66,000
" Disable module; the clock input of peripheral is disabled

 CCUBO0 Configuration

& Enable CCUG0 Normal Mode

¢ Enable BLDC Configuration Mode

Channel 0 Duty Cycle Channel 1 Duty Cycle Channel 2 Duty Cycle Channel 3 Duty Cycle

resl reci recl rel

IXE167F | CAXE167XE167.dav

Application Note 26 V2.0, 2008-01
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Ig:icr:l%?)%trol: Control of Pins CC6x and CC6xIN: CC60: select Use pin CC60 as Output (P10.0)
Ig:icr:l%?)%trol: Control of Pins CC6x and CC6xIN: CC61: select Use pin CC61 as Output (P10.1)
Ig:icr:l%?)%trol: Control of Pins CC6x and CC6xIN: CC62: select Use pin CC62 as Output (P10.2)
Ig:icr:l%?)%trol: Control of Pins COUT6x: COUT63: select Use pin COUT63 as Output (P10.7)

HEiIe View Options Add-Ins Windows ?
lom- Dl ¢ s 2

&5 DAVE XE167F ( Release

Note: Outputs (CC6x/ COUT6x) used for Compare/ Multi channelf Hall sensor/ Hysteresis like control

mndoc

 Control of Pins CC6xand CC6xIN-————————  ~ Control of Pins COUT6x

CCB0 IUSE Pin CCB0 as Output(P10.0) COUTB0 |Pin COUTEO0 is Not Selected

CC61 IUSB Pin CC61 as Output{P10.1) CcoOuTs1 |Pin COUTG1 is Not Selected

CCB2 'USB Pin CC62 as Qutput(P10.2) CcOuTs2 |Pin COUTGE2 is Not Selected

_ Control of Pins CCPOSx COUTBE3 IUSB Pin COUTE3 as Output(P10.7) « |

CCPOS0 IPin CCPOS0 is Not Selected
i Control of Pins T1xHR

CCPOS1  [Pin CCPOS1 is Not Selected T12HR |Use T12HRA as Input{CCU63_MCM_ST) v |

CCPOS2  [Pin CCPOS2 is Not Selected ~| T18HR [Use T13HRA as Input{EXTCLK(SCU)} _~ |

Naote: Inputs used for Counter/ Timer Ext Trigger Run
modes. Available Pins -T12ZHRB({P5.5),
T12HRC(P5.8). TI3HRC{P5.8).

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

Remember:
Port_10 Low pins used by our PWM module CCUG0:

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

P10.0 CCU60_CC60 100 (note length, Timer 12)

P10.1 CCUG0 _CCb1 100 (note length, Timer 12)

P10.2 CCU60 CC62 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P10.7 CCU6B0 COUT63 50 (note frequency, Timer_13)

Application Note 27 V2.0, 2008-01
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Timer 12: “note length”:

CCUGB0: Timer 12: Input Selection: Input selection: choose fecuse/32 = Resolution = 124,12 us* 1
CCUGBO: Timer 12: T12 Single Shot Control: click M Enable single shot mode (T12SSC)
CCUB0: Timer 12: Interrupt Control: click M Enable interrupt for T12 Period match

HEiIe Yiew Options Add-Ins Windows 2
e - Dl ¢ oA ?

&) DAVE XE167F ( Release

& Capture / Compare Unit 60 (CCU60)
EX=EE
Module Cluckl Pin Control Timer 13| Multi Channell Channels | Trap { Interrupt Control Interruptsl Int_4 | »

—Input Selection (T12CLK)—~ , x 1 Timer 12 Start Control

Start T12 after initialization
(T12RS)

Input selection Ifcpu /32 olufhey: 0,485 us) - Il r

— 112 External Run Selection — Timer 12 Period (T12PR)

|Disable external setting of T12R ] Period [ns] 069.696970

Period register (T12PR I
— Timer 12 Single Shot Control ! ( ) Jo-0001

Enahle single shot mode (T1255C) —Dead Time Control

Dead time [ns] 184,848
~ 112 Counting Mode (CTM)
& Edge aligned mode: count up Dead time register (DTM) |0x01

G el alighed wote eauizup ol ~T12 Operating Mode (T12CNT and ISCNT12)

—Interrupt Control « Timer Mode
Enahle interrupt for T12 Period match (ENT12PM)  Counter Mode

I Enable interrupt for T12 One match (ENT120M) ISCNT12|Disable Counting Mode of TI2R ||

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

‘ <<< I click here to see more information about music !!! >>>
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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 fccuso to @ maximum of fecuer/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
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Timer 13: "note frequency”:

CCUGB0: Timer T13: Input Selection: Input selection select fccuso/4 (Resolution: 60,606 ns)
CCUGB0: Timer T13: Timer 13 Start Control: click v* Start T13 after initialization (T13RS)

HEiIe Yiew Options Add-Ins Windows ?
lowm- DS d 4 Alc@ 2

& DAVE XE167F ( Releas

& Capture / Compare Unit 60 (CCU60)
[EX=EE
Module Cluckl Pin Control | Timer 12 | Multi Channell Channels | Trap / Interrupt Control Interruptsl Int, 4 | »

~Input Selection (T13CLK) Timer 13 Start Control

Input selection Ifcpu /4 (Resolution: 0,061 us) - Il (S'F?QF;I—S:)S el iy

— Timer T13 Trigger Event Control (T1STEC)———— [ Timer 13 Period (T13PR)

Period [ns Ii
Disable trigger control Ll [ns] 121212121
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 TI13R

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

" Enable single shot mode (T135SC)
 Timer Mode

—Interrupt Control ¢ Counter Mode
" Enable interrupt for T13 Period match (ENT13PM)

r Enable interrupt tor 113 Compare match ISCNT12 | Disable Counting Mode of T13R Ll

{ENT13CMY

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

‘ <<< I click here to see more information about music !!! >>>
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CCUG0: Multi Channel: (do nothing)

HEiIe Yiew Options Add-Ins Windows 2
lom-DsH 4 A= 9

@ DAVE XE167F ( Release v1.0 )

& Capture / Compare Unit 60
o8| @t -| 2

—Multi Channel Mode Control —Hall Sensor Control

I Enable Multi Channel mode (MCMEN) [~ Enable Hall Sensor mode (CCUG_T12MSEL)

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

—Switching Selection (SYYSEL)

& No trigger request will be generated

Fol e o e e —Switching Synchronization (SYY¥SYN)

¢ Transfer on 113 period match # Direct ransfer

¢ Transfer on 1112 one match (while counting down) £ SNt a2 e

¢ Transfer on 112 channel 1 compare match

¢ Transfer on 112 period mateh (while counting upj £ 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)

7! Enable interrupt for correct hall event (ENCHE)

7| Enable interrupt for wrong hall event (ENVWHE)
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CCUB0: Channels: click Configure Channel 0

HEiIe Yiew Options Add-Ins Windows ?
lom- DRl ¢ A= 9

& DAVE XE167F ( Releas

& Capture / Compare Unit 60 (CCU60)
EX=Er
Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channel Channels |Trap { Interrupt Control Interruptsl Int, 4 | »

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3
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CCUB0: Channels: Configure Channel O:
Mode Selection: Mode Selection for Capture / Compare Channel 0: click ® Compare mode 1

JJEiIe View Options Add-Ins Windows ?
low- Dl 4| A= 2

¥¥ DAVE XE167F ( Release v1.0 )

eIR: g
& Configure CCU60 Channel 0

| Modulation Control for CCBUl Modulation Control for COUTE0 | Control |

—~Mode Selection for Capture / Compare Channel 0 (MSELG0)
¢ Disable capture and compare modes
ECnmpare mode 1 (Use pins CCB0 and/or COUTE0 as outputs)
" Compare mode 2 (Use pins CCB0 and/or COUTB0 as outputs)
 Compare mode 3 (Use pins CCB0 and/or COUTE0 as outputs)
¢ [Jouble register capture mode 1 (use pin CCB0IN as input) - Rising/ Falling edge Trigger

¢ [Jouble register capture mode 2 (use pin CCB0IN as input) - Bising edge Trigger
¢ [Jouble register capture mode 3 (use pin CE60IN as inputy - Falling edge Trigger

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

. Hall sensor mode (use pin CCPOSO as input)

C Hysteresis like control mode with dead time generation (use pin CCPOS0 as input)
. Multi input capture mode 5 (use pins CC60IN and CCPOS0 as input)

© Multi input capture mode 6 (use pins CC60IN and CCPOS0 as input)

. Multi input capture mode 7 (use pins CCB0IN and CCPOS0 as input)

 Multi input capture mode 8 (use pins CC60IN and CCPOS0 as input)

 Multi input capture mode 9 (use pins CCG0IN and CCPOS0 as input)
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CCUB0: Channels: Configure Channel O:
M odulation Control for CC60:
T12 Modulation Control for CC60: click M Enable T12 modul ation for CC60

JJEiIe View Options Add-Ins Windows ?
lew- DR 4| Anoal ?

¥4 DAVE XE167F ( Release v1.0 )

&4 Capture / Compare Unit 60 (CCU60)

iy e —
& Configure CCU60 Channel 0

Mode Selection : Modulation Control for CC60 |Mn|:|u|ati|:|n Control for COUT60| Cnntrnl|

— 112 Modulation Control for CC60 — 113 Modulation Control for CC60
Enahle T12 modulation for CC60 (T12MODEN) ™ Enable T13 modulation for CC60 (T13MODEN)

— Passive State Select (CCG0PS)  Multi-Channel Control for CC60 (MCMP S)

« !'he compare output CCB0 drives passive level
while CCB0ST is '0*

& Set the CCB0 output to the passive state

The compare output CC60 drives passive level ~ The CC60 putput can deliver the PYWM generated
while CC60ST is '1' by T12 or T13

— Trap Control for CC80 — Compare Output Control for CC60 (PSL)

& Th ive level of CC60 output is '0°
- Enable the trap functionality of the output Pin el o e

CCB0 (TRPEN)
¢ The passive level of CC60 output is "1
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CCUGB0: Channels: Configure Channel 0: Modulation Control for COUT60: (do nothing)

JJEiIe View Options Add-Ins Windows ?
low- D 4 A 2

&3 DAVE XE167F ( Release v1.0 )

(29 o :
& Configure CCU60 Channel 0

2| @ta -| 2
Mode Selectiunl Modulation Control for CC60 ' Modulation Cantrol for COUT60 | Control |

~ 112 Modulation Control for COUTE0-—— - T13 Modulation Control for COUTE0

Enable T12 modulation for COUTGO 2
r (T12MODEN) I Enable 1113 modulation tor COUTGO (11 SMODENY

—Passive State Select (COUTGOPS)———————  ~Multi-Channel Control for COUTG0 (MCMPS)
-~ Ihe compare output COUTE0 drives passive level
while CC605T is 0f

~ Thecompare output COUT60 drives passive level ~ The COUTB0 output can deliver the Py
while CCBOST is "1 generated by T12 or T13

& Set the COUT60 putput to the passive state

— Trap Control for COUTG0 —Compare Qutput Control for COUTG0 (PSL)
& The passive level of COUTGO output is ‘0"

Enable the trap functionality of the output Pin
COUTE0 (TBPEN)
¢ The passive level of COUT60 putput is *1°
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CCUGBO: Channels: Configure Channel 0: Control: (do nothing)

JJEiIe Yiew Options Add-Ins Windows ?
|l - Ded £ #oal 2

¥ DAVE XE167F ( Release v1.0 )

Mode Selectiunl Modulation Control for CC60| Modulation Control for COUTG0

—Dead Time Control —Duty Cycle

Required duty cycle [%] I100,00

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

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

 Interrupt Control

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 (ENCCG60R)

r 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)

Exit and Save this dialog now by clicking K the close button.
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CCUB0: Channels: click Configure Channel 1

HEiIe Yiew Options Add-Ins Windows 2
low- DS H 4 A= 2

& DAVE XE167F ( Release v1.0

& Capture / Compare Unit 60 (CCU60)
EX =R
Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channel Channels |Trap / Interrupt Cuntrull Interruptsl Int,_4 | »

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3
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CCUGB0: Channels: Configure Channel 1:
Mode Selection: Mode Selection for Capture / Compare Channel 1: click ® Compare mode 1

HEiIe View Options Add-Ins Windows ?
lom- Dl 4 AHlo=E 2

¥y DAVE XE167F ( Release v1.0)
¥¥ Capture / Compare Unit 60 (CCU60)

—Mode Selection for Capture / Compare Channel 1 (MSEL61)

¢ Disable capture and compare modes

Cumpare mode 1 (Use pins CC61 and/or COUTE1 as outputs)
' Compare mode 2 (Use pins CC61 and/or COUT61 as outputs)
Compare mode 3 (Use pins CC61 and/or COUT61 as outputs)

Double register eapture mode 1 (use pin CC61IN as input) - Rising/ Falling edge Trigger

[Double register capture mode 2 (use pin CC61IN as input) - Rising edge Trigger
[Double register capture mode 3 (use pin CC61IN as input) - Falling edge Trigger

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

Hall sensor mode (use pin CCRPOS] as input)

Hysteresis like control mode with deadtime generation (use pin CCPOST as input)
Multi input capture mode 5 (use pins CC61IN and CCPOST as input)

Multi input capture mode 6 (use pins CCG1IN and CCPOST as input)

Multi input capture mode 7 (use pins CC61IN and CCPOST as input)

Multi input capture mode 8 (use pins CCB1IN and CCPOS as input)

-
-
-
.
-
.
.
.
-
.
.
-

Multi input capture mode 9 (use pins CCB1IN and CCPOST as input)
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CCUGB0: Channels: Configure Channel 1:
M odulation Control for CC61:
T12 Modulation Control for CC61: click M Enable T12 modul ation for CC61

HEiIe Yiew Options Add-Ins Windows ?
lowm - DB 4 Alom 2

¥4 DAVE XE167F ( Release v1.0 )
& Capture / Compare Unit 60 (CCU60)

Mode Selection Modulation Control for CC61 | Modulation Control for COUT61 | Cuntrnll

— T12 Modulation Control for CCG1
Enahle T12 modulation for CC61 (T12MODEN)

~ 113 Modulation Control for CC61
™ Enable T13 modulation for CC61 (T13MODEM)

—Passive State Select (CCG1PS)

 The compare output CCB1 drives passive level
while CC615T is '0'

The compare output CC61 drives passive level
while CC61S5T is "1'

~ Multi-Channel Control for CC61 {(MCMP S)

& Setthe CC61 output to the passive state

The CC61 output can deliver the P¥¥YM generated
by T12 or 113

 Trap Control for CC61

Enable the trap functionality of the output Pin
CC61 (TRPEN)

~ Compare Output Control for CC61 (PSL)

© The passive level of CC61 output is '0"

" The passive level of CC61 outputis '1"
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CCUBO0: Channels: Configure Channel 1: Modulation Control for COUT61: (do nothing)

”Eile View Options Add-Ins Windows 2
lew- D+ Aoa 2

#3 DAVE XE167F ( Release v1.0 )
¥ Capture / Compare Unit 60 (CCU60)

Mode Selectiunl Modulation Control far CC61 : Modulation Control for COUTE1 | Cuntrull

—T12 Modulation Control for COUT61——————————————— - T13 Modulation Control for COUTG1

Enable 112 modulation for COUTG

Ik (TM2MODEN)

= Enable 113 modulation for COUTGT (T1SMODERN)

—Passive State Select (COUTG1PS)————————  ~ Multi-Channel Control for COUTE1 (MCMPS)

= lhe compare output COUT61 drives passive level
while CCB1ST is "0

~ The compare output COUTET drives passive level ~ [he COUT61 output ean deliver the PWM
while ECG1ST s 1° nenerated by 112 or T13

& Setthe COUTG1 output to the passive state

— Trap Control for COUTG1 —Compare Output Control for COUT61 (PSL)

- : S
r Enable the trap functionality of the output Pin T pessive ool ot SOLTEN it e 9

CauTel (TRPEN)
= [he passive level of COUTBT outputis "1
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CCUGBO: Channels: Configure Channel 1: Control: (do nothing)

”Eile View Options Add-Ins Windows ?
|- Dl £ ool 2

& DAVE XE167F ( Release v1.0

Mode Selectiunl Modulation Contral for CC61 | Modulation Control for COUTE1

~ Dead Time Control  Duty Cycle

Required duty cycle [%] |100,00

" Enable dead time generation (OTE1) Real duty cycle [%] I100,00

Compare register |0x0000
{CCUBD_CCB1SR)

~Interrupt Control

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)

r 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)

Exit and Save this dialog now by clicking K the close button.
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CCUB0: Channels: click Configure Channel 2

HEiIe Yiew Options Add-Ins Windows 2

lowm- Dl 4 faaE 2

@ DAVE XE167F ( Release v1.0 )

o8] @t - 2
Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channel Channels | Trap / Interrupt Control Interruptsl Int,_{ | 4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3
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CCUGB0: Channels: Configure Channel 2:
Mode Selection: Mode Selection for Capture / Compare Channel 2: click ® Compare mode 1

HEiIe Yiew Options Add-Ins Windows ?
lew- Dl 4 aoa 2

& DAVE XE167F ( Release v1.0)

~Muode Selection for Capture / Compare Channel 2 (MSELE2)

" Disable capture and compare modes

Cumpare mode 1 (Use pins CC62 and/or COUT62 as outputs)

¢ Compare mode 2 (Use pins CC62 and/or COUT62 as outputs)

C Compare mode 3 (Use pins CC62 and/or COUT62 as outputs)

. [Double register capture mode 1 (use pin CC62IN as input) - Rising/ Falling edge Trigger

. [Double register capture mode 2 (use pin CC62IN as input) - Rising edge [rigger

€ Double register capture mode 3 (use pin CCB2IN as input) - Falling edge Trigger

€ Double register capture mode 4 (use pin CCB2IN as input) - Any edge Trigger

£ Hall sensor mode (use pin CCPOS2 as input)

. Hysteresis like control mode with dead time generation (use pin CCPOS2 as input)
£ Multi input capture mode 5 (use pins CEG2IN and CCPOS2 as input)

€ Multi input capture mode 6 (use pins CE62IN and CCPOS2 as input)

 Multi input capture mode 7 (use pins CE62IN and CCPOS2 as input)

. Multi input capture mode 8 (use pins CC62IN and CCPOS2 as input)

. Multi input capture mode 9 (use pins CE62IN and CCPOS2 as input)
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CCUGB0: Channels: Configure Channel 2:
M odulation Control for CC62:
T12 Modulation Control for CC62: click M Enable T12 modul ation for CC62

CCUGB0: Channels: Configure Channel 2:
M odulation Control for CC62:
T13 Modulation Control for CC62: click M Enable T13 modul ation for CC62

JJEiIe View Options Add-Ins Windows ?
|lé- D=l s Al 2

%% DAVE XE167F ( Release v1.0)
¥y Capture / Compare Unit 60 (CCU60)

& Configure CCU60 Channel 2
Mot ”m| -l 2

~!  Mode Selection : Modulation Control for CC62 | Modulation Control for COUT62| Cnntrull

~T12 Modulation Control for CC62 ~T13 Modulation Control for CC62

Enahle T12 modulation for CC62 (T12MODEN) Enahle T13 modulation for CCE2 (T13MODEN)

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

 The compare output CCB2 drives passive level

= >
while COB2ST is 0" Set the CC62 output to the passive state

The compare output CCB2 drives passive level ~ The CCB2 output can deliver the PWI generated
while CC62S5T is 1 by T12 or T13

— Trap Control for CC62 ~ Compare Output Control for CC62 (PSL)

& Th ive level of CC62 output is '0°
r Enable the trap functionality of the output Pin e il

CC62 (TRPEN)
C The passive level of CC62 output is *1*
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CCUBO0: Channels: Configure Channel 2: Modulation Control for COUT62: (do nothing)

JJEiIe View Options Add-Ins Windows ?
low- D 4 A 2

@3 DAVE XE167F ( Release v1.0 )
¥ Capture / Compare Unit 60 (CCU60)

L & Configure CCU60 Channel 2
Mo “m| e .| 2

! Mode Selectiunl Modulation Control for CC62  Modulation Control for COUTE2 | Cuntrull

~T12 Modulation Control for COUT62————————————————  ~T13 Modulation Control for COUTG2

Enable T12 modulation for COUT62 2
(T12MODEN] = Enable T13 moadulation for COUTE2 (T1SMODENY

—Passive State Select (COUT62PS)——————————  ~ Multi-Channel Control for COUTE2 (MCMPS)

& The compare output COUT62 drives passive level

- ;
while CCB2ST is '0" Set the COUT6G2 output to the passive state

The compare output COUTB2 drives passive level ~ The COUT62 output can deliver the PYWM
while CEE25T s 1" generated by 112 or T13

 Trap Control for COUT62  Compare Qutput Control for COUTE2 (PSL)
& The passive level of COUT62 output is "0

- Enable the trap functionality of the output Pin
CauTe2 (TRPEN)
. The passive level of COUT62 outputis “1°
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CCUGBO: Channels: Configure Channel 2: Control: (do nothing)

JJEiIe View Options Add-Ins Windows ?
lea-De®E ¢ HlE ?

4 DAVE XE167F ( Release v1.0 ) |
&y Capture / Compare Unit 60 (CCU60)

—Dead Time Control — Duty Cycle

Required duty cycle [%] 100,00

" Enable dead time generation (DTE2) Real duty cycle [%] 100,00

Compare register 0x0000
{CCUB0_CC62SR)

~Interrupt Contral

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 (ENCCB2F)

Exit and Save this dialog now by clicking K the close button.
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CCUB0: Channels: click Configure Channel 3

HEiIe Yiew Options Add-Ins Windows ?
lowm- DS d 4 Alc@ 2

& DAVE XE167F ( Release

& Capture / Compare Unit 60 (CCU60)
EX =R
Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channel Channels |Trap { Interrupt Control Interruptsl Int, 4 | 4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3
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CCUGB0: Channels: Configure Channel 3:
Control: Compare Timer 13 Output Control: click ¥ Enable alternate output function COUT63

HEiIe View Options Add-Ins Windows ?
D | # | AlH P

Lo -

&3 DAVE XE167F ( Release
& Capture / Compare Unit 60 (CC

~ Compare Timer 13 Output Control-————————— Dty Cycle

Enable alternate output function COUTE3 for the Required duty cycle [%] |100,gg
PWM signal generated by T13 (ECT130) . L \

- Trap Control for COUT63 Real duty cycle [%] I100,00

Enable the trap functionality of the output pin C ist
r ompare register nggggg
COUT63 (TRPEN13) (CCUBD_CCB3SR)

—Passive State Select (COUT63PS)——— ~T13 Modulation Control (T13IM)

& The compare output COUTE3 drives passive level
while CCB3ST is '0'

& T13 output is not inverted

The compare output COUTE3 drives passive level

~ o .
while CCB3ST is '1' T13 output is inverted for further modulation

~ Compare Output Control for COUTE3 (PSLE3)
& The passive level of COUT63 output is ‘0"

¢ The passive level of COUTE3 output is '1*

Exit and Save this dialog now by clicking K the close button.
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CCUGBO: Trap / Interrupt Control: click Interrupt Configuration

HEiIe Yiew Options Add-Ins Windows ?
lo-Desd 4 Alo® 2

& DAVE XE167F ( Release

& Capture / Compare Unit 60 (CCU60)
o8 ot -] 2

Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channell Channels ; Trap / Interrupt Control | Interruptsl Int. 4 | 4

—Control of pin CTRAP Trap Pin Control (TRPPEN)
Ll  Ifinput CTRAP is Disabled (CTRAP =1) then trap can be

generated by SV by setting bit TRPF

Note: Available Pins are P10.6, P8.6; ~ IFinput CTRAP is Enabled (CTRAP=0) then trap can be

CTRAPC is a pin - ESR2, CTRAPD is high generated by SW (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 immediately after (TRPF=0) without any synchronization to T12 or T13

— Trap Mode Control (TRPM2)
« 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 S¥¥ (according to TRPPEN, TRPMO and TRPM1}

— Trap Interrupt Control Inerrupt Control and Inerrupt Node Pointer Configuration

" Enable trap interrupt (ENTRPF) Interrupt Configuration
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CCUGBO: Trap / Interrupt Control: Interrupt Configuration:
Interrupt Control 1: Interrupt Control: click M Enable node 10

HEiIe Yiew Options Add-Ins Windows ?
lew- Dl 4 aoa 2

& DAVE XE167F ( Release v1.0)

|Interrupt Control 2|

—Interrupt Control

Enahle node 10 (IE) ™ Enable node 12 (IE)

™ Enable node I1 (IE} ™ Enable node I3 (IE})

—Interrupt Node Pointer for Channel 0 Interrupts (INPCCG0)

Node selection |Interrupt node 0 is selected

—Interrupt Node Pointer for Channel 1 Interrupts (INPCCG1)

Node selection  |Interrupt node 10 is selected

—Interrupt Node Pointer for Channel 2 Interrupts (INPCCE2)

Node selection  |Interrupt node 10 is selected
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CCUGBO: Trap / Interrupt Control: Interrupt Configuration: Interrupt Control 2: (do nothing)

JJEiIe View Options Add-Ins Windows ?
|- Der ¢ A oal 9

w3 DAVE XE167F ( Release v1.0 )
&4 Capture / Compare Unit 60 (CCU60)

Vel @l Configure CCUG0 Interrupts
Mot “m| .| 2

—

Interrupt Control 1 Interrupt Control 2

~Interrupt Node Pointer for the CHE Interrupt (INPCHE)

MNode selection  |Interrupt node 10 is selected

~Interrupt Node Puointer for Error Interrupts (INPERR)

MNode selection  |Interrupt node 10 is selected

~Interrupt Node Pointer for T12 Interrupts (INPT12)

MNode selection  |Interrupt node 10 is selected

~Interrupt Node Pointer for T13 Interrupts (INPT13)

MNode selection  |Interrupt node 10 is selected

Exit and Save this dialog now by clicking K the close button.
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CCUGBO: Interrupts: drag and drop the CCUG0 10 INT to Interrupt Level 12, Group O

HEiIe Yiew Options Add-Ins Windows 2
lowm-De 4 Ao 2

& DAVE XE167F ( Release v1.0 )

& Capture / Compare Unit 60 (CCU60)
|28 @t - 2

Trap / Interrupt Control Interrupts |Int. Extensiunl Bank Selectl PEC | Functiunsl Parametersl Motes |

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

Level 15
Level 14
Level 13
Level 12 | CCUBO 10 INT I
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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CCUGO: Int. Extension: (do nothing)

HEiIe Yiew Options Add-Ins Windows 2
lowm-De 4 Ao 2

& DAVE XE167F ( Release v1.0 )

& Capture / Compare Unit 60
o8] @t - 2

Trap / Interrupt Cuntrull Interrupts Bank Selectl PEC | Functiunsl Parametersl Notes |

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

dran it
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CCUGB0: Bank Select: (do nothing)

HEiIe View Options Add-Ins Windows ?
low-Ded ¢ HloE ?

& DAVE XE167F ( Release v1.0 )

& Capture / Compare Unit 60 (CCU60)
o8] ot - 2

Trap / Interrupt Cuntrull Interruptsl Int. Extension PEC | Functiunsl Parametersl Notes |

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

CCUBD 10 INT

v

Note 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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CCUGB0: PEC: (do nothing)

HEiIe View Options Add-Ins Windows 2
low- Dl 4 A oA 2

& Capture / Compare Unit 60 (CCU60)
] @t -| 2
Trap / Interrupt Cuntrull Interruptsl Int. Extensiunl Bank Select |Functiun5 Parametersl Notes |

~PEC Channels

Kl

. Interrupt source for hone
Configure PEC channel 0 Group =0 and Level = 14/12/10/8 I

@

5 Interrupt source for none
Configure PEC channl? | Group - 1 and Level = 14/12/10/8 |

L]

: Interrupt source for hone
Configure PEC channel? | Group =2 and Level = 14/12/10/8 |

4]

: Interrupt source for none
Configure PEC channel3 | Group =3 and Level = 14/12/10/8 |

L]

; Interrupt source for hone
Configure PEC channel4 | Group = 0 and Level = 15/13/11/9 |

E

5 Interrupt source for none
Configure PEC channelS | Group = 1 and Level = 15/13/11/9 |

4]

: Interrupt source for hone
Configure PEC channel 6 Group =2 and Level = 15/13/11/9 I

&

: Interrupt source for none
Configure PEC channl? | Group =3 and Level = 15/13/11/9 |
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CCUGB0: Functions: Initialization Function: click M CCU6_vlInit

CCUG60: Functions: Function Library (Part 1): click M CCU60_vStartTmr

CCUGB0: Functions: Function Library (Part 1): click M CCU60_vStopTmr

CCUGB0: Functions: Function Library (Part 1): click M CCU60_vSetTmrPeriod

CCUGB0: Functions: Function Library (Part 1): click M CCU60_vEnableShadow Transfer
CCUGB0: Functions: Function Library (Part 1): click M CCU60_vL oadChannel ShadowRegister

HEiIe View Options Add-Ins Windows 2
|lom- Dl 2 Ao 2
& DAVE XE167F ( Releas

& Capture / Compare Unit 60 (CCU60)
|2 @t -] 2

Trap / Interrupt Cuntrull Interruptsl Int. Extensiunl Bank Selectl PEC

—Initialization Function —Source File

ICCUSO_VInit File name CcCcus0.C

—Funetion Library (Part 1) —Funetion Library (Part 2)

CCUB0_vStartTmr F |CCUB0_viNodelD
CCUB0_vStopTmr CCUB0_viNodell
CCUs0_vResetTmr CCUB0 viNodel?
CCUB0_vSetTmrPeriod CCUB0 _viNodel3
CCUB0_uwGetTmrCounter CCx_vSyncStartTmr
CCUB0_uwSetTmrCounter
CCUs0_vSetDeadTimePeriod
CCUB0_vEnableShadowTransfer
CCUB0_vl nadChannelShadowRegister
CCUB0_uwGetChannelShadowRegister
CCUB0_uwGetChannelRegister
CCUB0D_vSetStatusBit
CCUBD_vResetStatusBit

i O i e O 1 [ o i O O i |

Application Note 56 V2.0, 2008-01




nfinean
XE167 Playing Music
(Infineon

CCUGBO: Parameters: (do nothing)

HEiIe Yiew Options Add-Ins Windows 2
lom- DSl 4 Ao 2

@ DAVE XE167F ( Release v1.0 )

—Header File
File name ICCU60.H

—Parameters {Part 1)

CCUB0_TIMER_12
CCUB0_TIMER_13
CCUBO_CHANNEL_D
CCUBO_CHANNEL 1
CCUBO_CHANNEL_2
CCUBO_CHANNEL _3

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

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

File or click
Generate Code

DAVE will show you all the files he has generated
(File Viewer opens automatically):
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g DAVE - [Generated Files in 'C:\XE167']
2 File View Options Add-Ins Windows 2

on-DNsH 4 Ao 9
EEEEE]

DAVE's Project Documentation

Project: XE167.dav
Controller: XE167F-96F66
Compiler: Keil

Memory Model: SMALL

Date: 24.01.2008 16:40:14

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
10.H
I0.C
uoco.H
uoco.c
USICO.H
usico.c
CC2H
cca.c
CCus0.H
ccuso0.c
XE167.ASM

Project Settings

AmAran:

|XE167F | CAXE16 7\ XE167.dav

Close DAVE: File—Exit Savechanges? click Yes
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Vi

C166 v610a

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:\XE167

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

Click XE167.Uv2

Open

Select Project File

Look in: | XE167 ~| sE&5Er
XE167.Uv2 _
File name: IXE167 Lv2 ~| oo
Files of type: Project Files [".uvZ; ™. mpw) A " Cancel
Z
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pVision3

& File 'C:\XE167\XE167.dpt' has changed.
Do you want to migrate the changes ?

Yes

No

Click Yes

Application Note
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Project — Rebuild al target files

or click

e X

AR

\£XE167 - pVision3

‘BIFile Edit Yiew Project Dek
s H G ¢ BB D

Target 1

%ﬁebuild all target files

\/AXE167 - pvision3 - [C:\XE167\MAIN.C]

[ Fdle Edit View Project Debug Fash Peripherals Tooks SVCS VWindow Help

==/
-1=/x]

- R A S 1Y W -+ @ a @DFEsers
o [E 5 e X | K| Target 1 v].l.‘-.m
Fropes worgpacn =]
3
i3 Target 1 e E‘
= i Dave Files £
(4 Start_V3.ABS e
+ [ MAIN.C o {1al]
. 9505.C ::t ?hxlel__]
« B10.C A
+ HUOC0.C 9 ISER CODE BE
= [H USICO.C B0 myprintf (memn
. mecac select=input ()
+ B CCUs0.C . .
switch (select)
i User Files {
+ 1 myprintf.c case "1': blinkir "}: break:
] cage "2': blink *\n"); break;
®?7 caga "3': blinkin break:
a
9
*0
* 1]
3
»
4
x5
£
%7
*3 -
Ll ol
zl
-
HATA v ) euild [© 4}, Find in Files | K] L
L:341 C:48 R
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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

AP16134
XE167 Playing Music

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

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

LEDsI10O_Port_10 Low ON\n"
LEDsI1O_Port_10 Low OFF\n"
LEDs10O_Port_10 Low 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()

Application Note 64
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/

N£XE167 - pVision3 - [C:\XE167\MAIN.C*
‘Bl File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
S BB oS o %R W b AR A=A e R

L e X 5 KTarget v|am =
[ Project Workspace x| o
=43 Target 1 071
Ea Dave Files 072 //**;lwl'){')lwl'){')l'*){')l'*)l'>l'>(';l')l'*;lwl'){';l')l'){')lwl'){')l'*){'>l'>(')l'*******){'**){')lwl'){'***********************7
-.[B Start V3.A56 073 S/ BGlobal Variables

//)l'*;l—*){':»l—*){'*){'){':»l—*)l')l—*;l':»l'){';lwl'){';l—)l'){'**){'**){'ﬂ—*ﬂ'>l'>{';l':»l'){';l'*){';l—*){':»l—*){':»l—*)l'********************7

MAIN.C -

SCS.C .
' s | /S OSER CODE BEGIN (]@INiGenerﬁl,T)

- BI0.C 077 const char menul] =
- U0CO.C org "h\nhnhn"
# USICO.C 079 "a ... play: Maus am Marshin"
w5 CC2.C 080 ::b .o play: Yesterdayhin” .
w8 CCUBO.C 081 "c ... play: Frere J;—lcques / &azy John / Bruder Jakobin
. g2 "d ... play: Happy birthdayin
=& User Files 083 "e ... play: Take Me Home, Country Roadsz\n"
myprintf.c g4 "f ... play: Es tanzt ein Bi-ba-butzemanni\n”
85 "g ... play: Ich geh mit meiner Laternein”
g6 "h ... play: The little drummer boyin”
57| "1 ... play: Hey, Pippi Langstrumpfin™
pgg "J ... play: Stille Nacht, heilige Nachtin”
083 "k ... play: Junge komm bald wiederin”
pgn "1 ... play: Lili Marleenn”
091 "m ... play: musical scale / chromatic scale / for testing purposein”
092 "z ... back to main menu (anytime)ini\n":

093
094 volatile int RSZ3Z2_wait=Z:
135 char select=' ";

096
097 | char mbl1[500]; // message buffer for sprintf()
088
08 S/ USER CODE END
100
1m
102 //,{,,4.***,{,—,{,*,{,-,4.,4.,{,-,4.*,{,-,4.,{,,{,,4.,{,,{,,4.,{,-,{,,4.,{,-*,4.,{,-,4.,4.,{,-,4.*,{,,4.,{,,{,,4.,{,,{,,4.,{,-,{,,4.,{,-,{,,4.***********************,

103 S/ @External Prototypes

104 //)l’){')l’)l’){')l’)l’){')l’*){')l’*)l’)l’*)l’)l’)(’)l’)l’){')l’)l’){')l’)l’){')l’){'){')l’)(’)l’)l’){'7{’)l’){'7{’)l’){')l’)l’){')l’)l’){'**********************){’7
105
106 S/ OUSER CODE BEGIN [(MAIN General,B)
107
108 S/ DSER CODE END
109

110
111 //***********************************************************************7

PV P P E

I Kl I
Elfites | Srege | (A6 | *0r | e | MA\N.C‘
I?.||'NT1TI‘|TI'|TEI:ITII| O COTTITETI T T TIES [ Y

\ 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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[ File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

LEEO L REB| oo

| S G e & | ¥ K|Target)

0% % % @ ~WM s @ o DR eeE s

bl IR R

= idTarget1 |l nsa

= &3 Dave Files | ves
# Start V3.AB6 || 0%
1 MAIN.C il
45Cs.Cc
BIo.C
BUBCOC |
4 USICO.C e
®CC2.C
B CCUe0.C

= 4 User Files
4 myprintf.c 07

2

£

< | IJ:‘I

volatile int RSZ3Z wait=i:
char select=' "}

char mbl[500]: // message buffer for sprintf()

S wRE Mgsie e

music data:

c,D,E,F,G,AH:

&, Fi
L S o |

ote a semf s, Dis, Ef
5 I note i
te length
?,4,8,16 -» l=whole-note, 2=half-note, 4=quarter-note, ...)

4=guarter-rast, ...)

(&3
ing note by half «
(3 50 ... 198 kb

Low
ave LOW = activate octave normal (O0,01,02,

unsigned int T13_values[] = {62077, 59550, 56122, 53061, 50000, 47278, 44635,

of the notes

s (freqg
fff0f=c', [1l=cis', [2]=d"
£ [6]=fis', (T]=g', [B]=gi
I gquency for rest>

', f9]=a', [10]=ais’, 1]

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

£ USER CODE END

42092, 39796, 37500, 35450, 33401, 275}

B=To 0 T | |g manc|

e[ [ S GO iies T

Application Note
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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];

\AXE167 - pvision3 - [C:\XE167\MAIN.C*] _ kS
[File Edit View Project Debug Flash Peripherals Took SVCS Window Help _ =] %]
AFEG LB D | EE LR RAE R W -+ e @OEsers
&[5 5@ X | 5] K|Target 1 &= m

Prapes worlspace
4 Target 1
= 5 Dave Files 2
5 Start_VI.ABE || 156

+ 5 MAIN.C ]
B 5C5.C
%[ 10.C
« BUNCD.C
= & USIC0.C
- @ 0C2C
« [ CCUBD.C

= =3 User Files
« [ myprintf.c

\z3| unsigned int T13 values([] = (62977, 59550, 56122, 53061, 50000, 41278, 44685, 42092, 39196, 37500, 35450, 33401, 275}f ZI

Bo[m w (v % | |3 uanc|

Simulation Li3cl RV
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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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\£XE167 - pVision3 - [C:\XE167\MAIN.C*]

El Fle Edit View Project Debug Flash Peripherals Tools SYCS Window Help
AEHd bRl 0 == AN vl 2w S B0 o

& i i & | Y N[Target 1 ~lar=

b =I5 [// Stille Nacht, heilige Nacht (song j):

= i3 Target 1 153 | const char songi[]="T7200L8G.L16ALSGLAE. LEG. L16ALSGL4E. 01L4DLEDOOLAH. 01 LACLECO0 L.
=5 Dave Files 154 | // Junge komm bald wieder (song k):

[ Start V3.A66/ || 155 | const char songk[]="T12000L4DDL8C+L3DL4EL4D. OLLSHONOOL4EL4D. OLLEHONOOL2C. LAEELS D-
156 | // Lili Marleen (zong I1):
157 | const char songl[]="TI1Z2000L4ELEE.LI16FL4GL4ELEF.L16FLEF. 01L16CO0LZHLED. L16DLED. L1
158 | S/ musical scale / chromatic scale / for testing purpose (song m)
159 | const char songm[]="TODONCOLIC.OLLIC. "
160
161 | char song [MAX SONG_LENGTH] ;
162
63| S/ default values for global variakbles - will be overwritten before use:
i 164 | volatile unsigned int note=12;
=& User Files 165 | volatile unsigned int octave=1;

=3 myprintf.c 166 | volatile unsigned int current note_ length=16113:
167 |volatile unsigned int old note length=16113;
168 | volatile unsigned int tempo=120: /) 120 beats/minute
169 | volatile unsigned int pos=0; // current note
170 | volatile unsigned int max=0: // song length
171
172 | S/ 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
173 | unsigned int next song_g=0:; // song counter song
180 | 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
187 | volatile bit OctaveLOW=CFF;
188
188 | // USER CODE END
190

19
192 //*){f‘){f){'**){f){f){'**){f**){f‘){f){'**){f){f){'**){f*){'**){f**){f‘){f){'**){f){f){'**){f**){f‘){f){'**){f){f){'***********************

B obemtl b g kD O DR

193 // @External Prototypes

AV

< | o lLe] |
(0 % 9] |3 manc]
< T TS Oy T I rnes [
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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;

}

Application Note
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.XE167 - pVision3 - [C:\XE167\MAIN.C*]

% Eile Edit Yiew Project Debug Hash Peripherals Tools SYCS Window Help

AR E F BB D2 E

= 4% %R B v[@# = wlae a@Eoer s

B e K | K Target 1 ~|am=
[Project Warkspace - x| a2l s
E----ETargetl 413 //7{":vl'){'7{'*7{":vl'){'7{'*7{":vlf){'7{'*7{":vlf){’7{'*7{"*){’7{'*>{"*){’7{'*>{"*){’7{'*>{"*){’7{'*7{"*){’7{'*7{"*){’7{'***k****k****k****k****k
=23 Dave Files 414
[ Start V3.A66| || #15-// USER CODE BEGIN (Mzin,I)
& MAIN_C 18 char input (veid)
N a7 1
5-E SCS.C a8 char in=" ';
= [# I0.C a9 do
[ uoco.C 420 1
E UsSICO.C 421 myprintf ("your choice: ™):
m-F CC2.C 42z in = (char)U0C0O ASC uwGetDatal():
w-E CCUGO.C 423 twhile [ !(ins="a'&ain<="m") );
o 424 return in;
=3 User Files o
myprintf.c 4% void LEDs_P1l0_Low_ON (veoid)
4271

4zaL P10_OMRL = 0xFF0O0; // Clear all P10 Low LEDs
428 -}

430 void LEDs_P10_Low OFF (void)

431 {

432L P10 _OMRL = 0x00FF; // Set all P10 Low LEDS
433 -}

q34l1// USER CODE END

a3 b

438 void main(void)

4371 {

438 /7 USER CODE BEGIN (Main,Z)
433
440 f/ USER CODE END
44
442 MAIN wInit():
443
444 /S USER CODE BEGIN (Main,?3)
445 while (RS232 wait);

448 /4 USER CODE END

447
448 while (1)
449 {

450

451 // USER CODE BEGIN (Main,d)
452 myprintf {menu) ;
453 select=input():
Rl [ »] (Ll |
ERENEEEE IR ERT
[*[ T 7 T oW O g Ta i s Y1

| Simulation
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Double click MAIN.C and del ete functions:
LEDs P10 Low_ ON() and void LEDs P10 Low_ OFF():

MAXE167 - pVision3 - [C:\XE167\MAIN.C] |

CIFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help
DEEHD B[ [EE % RE R R = =) R =
& [E e X W K{Target 1 v | A= ®

honmiin a4
= id Target 1 Q877 USER CODE BEGIN (Main,1)
= =5 Dave Files 416 char input (veid)
[ Start_V3.A66 || @7 )
+ 3 MAIN.C 418 char in=" ':
i - 419 do
=4 5C5.C o {
+@loc 41 myprintf ("your choice: "):
@ 4 U0Co.C 42 in = [churJUUCU ASC_uwGetDatai) s
= B USICO.C 21 Jwhile ({ !(in>='a'&&in<="m"') };
« @ CC2.C 4 return in:
L
« 4 CCUs0.C s p—
«6E// USER CODE END
= 43 User Files ol
+ [ myprintf.c 21 void main(veid)
USER CODE BEGIN (Main,2)
USER CODE END
434 MAIN vInit():
LE
436 /¢f USER CODE BEGIN (Main,3)
47| while(RS23Z_wait):
438 // USER CODE END
439
0| while(l)
441 {
442
a3 / USER CODE EE (Main,d)
434 myprintf (menu) ¢
445 select=input():
46
447 switech (select)
445 {
449 case '1': blinking=0FF, LEDs_P10_Low_ON(), myprintf("\n*** LEDs IO_Port_10 Low ON ***\n"}: break;
450 casa 'Z': blinking=0FF, LED= " P10 Low OFF (), myprintf ("\n*** | y 10 Port 10 Low OFF **++\n"): break;
451 case '3': blinking=0N, myprintf("\n*** LED= IO Port_ 10 Low BulNKLNf: **4\n") 5 break:
52 }
453 / USER CODE END
454
455 }
4] [+] (L« |
= I = T
||:F‘T‘T'T'-]THHW} B Ty

| Simulation T Lasc2
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Double click MAIN.C and insert the function play_song():

AP16134
XE167 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 CCUBO - Timer T12 - ISR the first time

CCUBO_ISS=CCU60_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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- [C:\XE167\MAIN.C*]

E) File Edit Yiew Project Debug Flash Peripherals Tools SVCS Window Help

a b BR[| A% % B ~([@# s @laq BE 0@
& [F) ) @ X 5 K|Target 1 vlaT=®
ProfectWorkpace 75 45T,/ USER CODE BEGIN (Main,1)
=-i3 Target 1 416 char input (void)
=35 Dave Files a7 |
£ Start_¥3.A66 418 char in=" ";
MAIN.C 418 do
BSCS.C 1 ! ‘ ‘
421 myprintf ("your choice: ™);
aIo.c 422 in = (char)U0CO_ASC uwGetDataf();
[# Uoco.c 423 twhile ( l{in>='a'&&in<="m"') J;:
UsICo.C 424 return in;
B CC2.C ° 3 )
 CCUS0.C 45 void play song (veoid)
. a7 |
e-&3 User Files i max=0;
myprintf.c 429 if ( next song a && ((sizeof(scnga)-1)< MAX SONG_ LENGTH) )
430 stropy (song, songa), max=(sizeof (songa))-1, --next song_a,
431 myprintf ("\nplaying: Maus am Mars\n");
432 if (next song b && [i(sizecf(songb)-1)< MAX SONG_LENGTH) |
433 stropy [song,songb), max=(sizeof(songb))-1, --next song b,
434 myprintf ("\nplaying: Yesterdayin™):
435 if (next_song_c && [(sizeof(songc)-1)< MAX_ SONG_LENGTH) )
438 stropy (song,songc), max=(sizeof(songc))-1, --next song c,
437 myprintf ("\nplaying: Frere Jacques - Lazy John - Bruder Jakob\n"):
438 if (next song d && ((sizeecf(songd)-1)< MAX SONG_LENGTH) )
439 stropy (song, songd), max=(sizeof (songd))-1, --next_song_d,
440 myprintf ("\nplaying: Happy birthday\n");
441 if (next song e && [(sizeof (songe)-1)< MAX SONG_LENGTH] |
442 strcpy (song, songe), max=(sizecof(songe))-1, --next_song_e,
443 myprintf ("\nplaying: Take Me Home, Country Roads\n™):
444 if (next song f && [i(sizeof(songf)-1)< MAX SONG_LENGTH) |
445 stropy (song,songf), max=(sizeof(songf))-1, --next song f,
445 myprintf (M\nplaying: Eg tanzt ein Bi-ba-butzemannin™):
447 if (next_song_g && [(sizeof(songg)-1)< MAX_ SONG_LENGTH) )
448 stropy (song,songg), max=(sizeof(songg))-1, --next song g,
443 myprintf ("\nplaying: Ich geh mit meiner Laterne\n");:
450 if (next _song h && ((sizeecf(songh)-1)< MAX SONG_LENGTH) )
451 stropy (song, songh), max=(sizeof (songh))-1, --next_song_h,
452 myprintf ("\nplaying: The little drummer boyin"):
453 if (next song 1 && [(sizeof (songi)-1)< MAX SONG_LENGTH] ]
454 strcpy(song, songl), max=(sizecf(songi))-1, --next_song i,
455 myprintf ("\nplaying: Hey, Pippi Langstrumpfin™):
458 if (next_song_3j && [i(sizecf(songj)-1)< MAX_ SONG_LENGTH) |
457 stropy(song,song]), max=(sizeof(songj))-1, --next song jJ,
458 myprintf ("\nplaying: Stille Nacht, heilige Nachtin™);:
459 if (next_song_k && [(sizeof (songk)-1)< MAX_ SONG_LENGTH) )
460 strcpy (song, songk), max=(sizeof (songk))-1, --next_song_k,
461 myprintf ("\nplaying: Junge komm bald wiederin"):
462 if (next song 1 && [i(sizeof (songl)-1)< MAX SONG_LENGTH] |
463 strcpy (song, songl), max=(sizecf(songl))-1, --next_song_ 1,
484 myprintf ("\nplaying: Lili Marleen\n"):
485 if (next_song_m && [i(sizecf (songm)-1)< MAX_ SONG_LENGTH) |
466 stropy [song,songm), maxg=(sizeof (songm))-1, --next song m,
157 myprintf ("\nplaying: musical scale / chromatic scale / for testing purposein');
458
463 sprintf (mbl, "song-length = %5u Bytel[s] \n'",max):
470 myprintf (mbl):
a7 pos=0;
472
473 if (max>0) // there Is something to play
474
475 // start CCUA0 — Timer TI1Z2 - ISE the first time
476 CCU&D _ISS = CCU60 IS | 0x80; // set STIZFM -> Set-Timer-TI1ZPeriocd-Match-Flag
477
478 while (pos<=max]; /f wait until song end iIs reached or abort by user is done
479 !
480
481 if ( (UOCO_RBUF=='z") )
482 {
483 myprintf ("Song aborted.\n");
484 i
485 else
486 {
487 sprintf (mbl, "End of the song reached i(pos=35u of max%5u).\n",pos,max);
488 myprintf (mbl);
489 1
480 }
4912/ / USER CODE END
4w b
493 veid main(veoid)
494 {
495‘ // USER CODE BEGIN (Main,Z2)
I [4] |
B[ 0% ¥ 5 umc|
[ . 0 L L P e W T =T (B
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Double click MAIN.C and insert the following code into the main function:

I/ enable CCUGO Timer T12 additional prescaler (1/256 prescaler of T12):
CCU60_TCTR0O=CCU60_TCTRO | 0x0008;

XE167 - pVision3 - [C:\XE167\MAIN.C*]

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

S sHE| BB D |E

%% % % ~[B# -+ & a [EE w e m

R e R ?Qa\“ITargetl Ll.:h%?%‘?
Project Workspace - x| T
= i3 Target 1 433 veold main(veoid)
=23 Dave Files 49411 {
[ Start V3.A66 495 // USER CODE BEGIN (Main,Z)
= - [# MAIN.C e i/
58 5C5.C jz; USER CODE END
w3 I0.C 499 MAEIN vInit():
&-[@ U0CO.C 500 B
w8 USICO.C 501 // USER CODE BEGIN (Main,3)
B cc2.C 502 while (RS232_wait):
N 503
® "CCL_IGO'C 504 F4 enable CCUED Timer TIZ2 additional prescaler (17256 prescaler of TiZ2):
=@ User Files g5 CCUS0 TCTRO=CCUS0 TCTRO | 0:0008;
myprintf.c 56 // USER CODE END
507
gp while(1)
509 {
510
511 4/ USER CODE BEGIN (Main,d4)
512 myprintf (menu) ;
513 select=input();
514
5185 switeh (select)
516 {
517 case '1l": blinking=0FF, LEDs_P10_Low_ON(}, myprintf("\n*** LEDs IC_P:
518 case '2": blinking=0FF, LEDs P10 Low OFF(), myprintf("in*** LEDs IC F:
519 case '3": blinking=ON, myprintf("\n*** LEDs IC Port 10 Low BLINKING *:
520 }
521 S/ USER CODE END
527
£ }
524
595 |} S/ End of function main
526
527
528 -
529/ USER CODE BEGIN (MATN eneral,l0)
530
531 | S/ USER CODE END
537
B
I [4] |
Bries | S | e |*r. [Fre. | MAIN.C |
<[ e e OTT e T e T Tres Ty [

\ 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 fccuso to @ maximum of fecuer/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, LEDs P10 _Low_ON(), myprintf("\n*** LEDsIO_Port_10 Low
ON ***\n"); break;
case '2": blinking=OFF, LEDs P10 _Low_OFF(), myprintf("\n*** LEDs10_Port_10 Low
OFF ***\n"); break;
case '3 blinking=ON, myprintf("\n*** LEDs1O_Port_10 Low 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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XE167 - pVision3 - [C:\XE167\MAIN.C*]

El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
EHE| L RR D2 |EE BB S v a4« =+ & a BEH @D

eEE e X KTarget | ~lam=
[Project Workspace x| T
452
=i Target 1 493 void main(void)
&2 Dave Files 494 {
[ Start V3.A66 435 /4 USER CODE BEGIN (Main,Z)
& - MAIN.C i
o BSCS.C 497 /4 USER CODE END
458
©-BI0.C a9 MAIN vInit();
=3 U0CO0.C 500
= - [# USICO.C 501 /4 USER CODE BEGIN (Main,3)
- 0C2.C 502 while (R5232_wait);
- 503
“ "CCL_BO'C 504 A4 enable CCUED Timer TI12 additional prescaler (1/256 prescaler of TI1Z2):
= & User Files 5 CCUS0 TCTRO=CCUS0 TCTRO | 0x0008
& [ myprintf.c 506 /7 USER CODE FEND
507
508 whila (1)
509 {
510
511 /7 USER CODE BEGIN (Main,d)
512 myprintf (menu) :
513 select=input():
514
515 switch (select)
516 {
517 case 'a': ++next song a, play songl): break:
518 case 'b': ++next_song_b, play_song(): break;
519 case 'c': ++next_song_ o, play song(): break:
520 case 'd": ++next song d, play songl): break:
521 case 'e': ++next_song_e, play_song(): break:
522 case 'f': ++next song f, play songl(): break:
523 case 'g': ++next song g, play song(); break:
524 case 'h': ++next_song_h, play song(): break:
525 case 'i': ++next song i, play songl(): break:
526 case 'J': ++next_song_3j, play_song(); break;
527 case 'k': ++next_song_k, play songl(): break:
528 case '1": ++next song 1, play song(): break:
529 case 'm’: ++next_song_m, play_song(); break:
530 i
531 // USER CODE END
i
533 1
I [<] |
B [= 10 " (% | |gManc]
ﬁrr!‘r!TrTrl‘[mu T O T ries | TV
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Double click Main.h and insert the following Defines:

#define MAX_SONG_LENGTH 500

XE167 - pVision3 - [C:\XE167\MAIN.H*]

'ElFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help

%% % % B v || e+ & Q|EE] o e

FEEHG 5 B2@ D £=

© g e & W K[Target 1 ~laz=
|Prn]e(t wiorkspace rx | 037
=] ETargetl 03g //****************************************************************************
& &3 Dave Files S BMacros
H Star_t V3 A66 040 //****************************************************************************
MAIN .C -
o il 042 S/ USER CODE BEGIN [(MAIN Header,3)
main. o
2 intrins.h o4 // USER CODE END
- [ xel6xregs.h| || oas
[:] scs.h 046
5 Dloh 047 //****************************************************************************
o l2h p48 | S/ @Defines
ccs. 049 //****************************************************************************
- 3 ecu6l.h 50 #define KETL
[ usicO.h 051
- [ uQc0.h g5z #define SEG(func) (unsigned int) (((unsigned long) ((void (far*) (void))func) »»> 16))
[.1 stdio.h 053 #define S0F(func) (unsigned int) (((void (far *) (wvoid))func))
- [2 ctype.h b
Scstép s S/ USER CODE BEGIN (MATN Header,4)
i ' 056 #define OFF 0
= BI0.C 157 #define ON 1
= [# U0C0.C 058
=& USICO.C psa #define MAX SONG_LENGTH 500
= B CC2.C g0 | S/ USER CODE END
@[ CCUB0.C EE;
S, a User FiIEE 063 //){f){'){'*************************************){f****){'){'){f****************************
& myprintf.c w4 S/ @Typedefs
065 //)l’){’){’)l’)l’*){’)l’)l’){’){’){’)l’)l’*************:{'********){’){’)l’)l’)l’){’){’)l’)l’**)l’)l’){’){’){’)l’)l’*************:{'********
066
067 S/ USER CODE BEGIN (MATN Header,5)
068
w6 S/ USER CODE END
070
071
072 //)l’){’){’)l’)l’*){’)l’)l’){’){’){’)l’)l’*************:{'********){’){’)l’)l’)l’){’){’)l’)l’**)l’)l’){’){’){’)l’)l’*************:{'********
073 /S OImported Global Variables
074 //****************************************************************************
078
076 S/ USER CODE BEGIN (I%IN_Header,ﬁ)
077
078 S/ USER CODE END
I [4] |
B & (@ [% 9. @ MANC B MAINH |
<[ [ e o= Ta i Tes T

| Simulation
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XE167 Playing Music

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,

Application Note
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I XE167 Playi Musi

n3 - [C:\XE167\MAIN.
ElFile Edit Yiew Project Debug Flash Peripherals Tools SVCS Window Help
EEH@| BB E %% % ~[B# @ e a|DE o el ®

& e e X KTarget ~|am®m
[Project Workspace - x| 075
B 3? Target 1 we | // USER CODE BEGIN (MAIN Header &)
=23 Dave Files 077

Start_V3.AG6 o8 | S/ USER CODE END

MAIN.C =
: 080
maln'h 0&1 //*********)lf*********)lf************)lf*********)lf)lf*****************************A
[ intrins.h ez | S/ @Glokal Variables
[ xelbxregs.h (083 | /7 77k 7ok ok ok ok ok ok ok ok st ok ok ok ok ok 7k 3t ok ok ok ok ok ok ok 5k ok oF ok ok 2k ok ok 3k ok o o 2k 2 7k 7 ok sk ok 5 ok ok ok 7k 3t ok ok ok ok ok ok ok ok ok oF o 2 2k 7k ok sk ok o o ok ok 7
[ scs.h 084
- Dio.h s S/ USER CODE BEGIN (MAIN Headsr,7)
- ce2.h 086 extern volatile int RSZ3Z_wait:
) 087
'“[jCCHGOh pgs extern unsigned int T13 wvalues[]:
[ usic0.h 03 extern unsigned int length of a whole note;
[ ulc0.h nan  extern char song[]:
[ stdio.h 191 extern volatile unsigned int note;
032 extern volatile unsigned int octave:

093 extern volatile unsigned int current note length;
094 extern volatile unsigned int old_note_length:

195 extern volatile unsigned int tempo:

n9s  extern volatile unsigned int pos:

137 extern volatile unsigned int max;

p3s extern volatile bit OctaveLOW:

- B CCUB0.C o /S USER CODE END

- 100
=-£3 User Files .

4 myprintf,c 102 //*****fm********k*************************fm********wk********k**********kﬂ

103 /S @FPrototypes Of Global Functions

Q|77 77 ook sk s sk ok ok sk sk sk ok ok ok st s ok k ok sk ok sk o8 ok 5t sk ok ok ok sk sk ok ok ok ok 5k ok ok ok Sk ok Sk ok ok o4 sk ok ok o sk ok 3 ok ok sk sk ok ok 5k sk 5k
105
106
107 void MAIN vUnlockProtecReg (void):;
108
103 void MAIN vLockProtecReq(veid):
110
111 void MAIN vChangeFreq(void);
112
W3 // USER CODE BEGIN (MAIN Header,8)
114 extern void LEDs P10 Low ON (veoid);
115 extern void LEDs P10 Low OFF (veoid):

116 extern void myprintf (const char *p);
4]
B[ G % % B MAING B MAINH |

HHTT11‘FTTTWEHHUJ\Lunnndnu LTI TTTIES 7 Y]

\ [Simulation

sz o T
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/

Double click Main.h and del ete extern declarations “ Prototypes Of Global Functions’
extern void LEDs P10 Low_ON (void);
externvoid LEDs P10 Low_OFF (void);:

N£XE167 - pVision3 - [C:\XE167\MAIN.H*]
El File Edit Yiew Project Debug HFash Peripherals Tools SVCS Window Help
EHE| RO EE o G [ = s Q@R 6P

& E e W ,s.:'\lTargeH LI L]
e =2"oes | // USER CODE BEGIN (MAIN Header,?)
B ﬁlTaWEtl ng6 | extern wolatile int R5232 wait;
=-£3 Dave Files 087

ngs | extern unsigned int T13 wvalues[]:
053 | extern unsigned int length of a whole note;
n90 | extern char song[]:

- =] main.h

i 091 | extern volatile unsigned int note:;
~d intrins.h psz | extern volatile unsigned int octave;
-1 xelBxregs.h 093 | extern volatile unsigned int current note length:
L1 scs.h 034 | extern volatile unsigned int old_note_length;
1 io.h 095 | extern volatile unsigned int tempo;
~TDec2.h 03 | extern volat:!.le uns:!.gned :!.nt pos;
n37 | extern volatile unsigned int max:
L ccutl.h 098 | extern volatile bit OctaveloW;
- a1 usic0.h wa | // USER CODE END
-] u0c0.h 100
-« stdio.h 107
102 //7{"*)&'7{**)&'*k>l"*kplf':vlfk:{f*)&'7{*k:{f*k:{"*k;{f*)&'*k7{"*A’**k:{f***k:{f‘*k:{f*k:{f******k**k*******k*:

3| /S @Prototypes Of Global Functions

104 //7{’*){’7{’7{’){’7{’7{'7{’?{’7{'7{'*){’7{’7{’){’7{’){'7{’?{’){'7{'*){’7{’7{’){’7{’){’7{’?{’){'7{'>l'){’7{’7{’){’7{’){’7{’?{’){'7{'*k*******k**k*******k*:
105
106
107 | void MAIN vUnlockProtecReg (void);
108
108 | void MAIN vLockProtecReg (void)
110
11 [ void MAIN vChangeFreq(veid];
112
13| // USEE CODE BEGIN (MAIN Header,8)
114 | extern void myprintf (const char *p);
15 | // USER CODE END

116

i
118 //*)bht********)bbt*********************;t******************************:

1 myprintf.c

ne| /S @Interrupt Vectors

B0 | 7 ook ko ks ok ok ok kst ok ok ok st ok ok 25k ok ok ok o ok ok ok o o ok ko ok ok ok 5 kst ok b 2 k5t ok o ok 5ok ok o ook kb ko ok b ok
121
122 | // USER CODE BEGIN (MAIN Header,?9)
123
124 | // USER CODE END
125
126

T T TS T T TS T T TS T T S T N T M S Y S R Y T M A S A N T

I [4] |
Elries | E. | (@e. % |[re | MAIN.C B MAINH |
[*[T 17 T wT COTT=na fy TiTa T ries v

| Simulation
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Double click Main.h and insert include files;

#include <stdlib.h>
#include <string.h>

#include "read song_string.h"

\£XE167 - pVision3 - [C:\XE167\MAIN.H*]

FHG BB D2 [EL

File Edit View Project Debug

Flash Peripherals Tools SVCS Window Help

4% % Ve T ~[@#| e+ & a B[R] e

& e 2 | K(Target |

~|aE=

|Project Workspace -]
110
=-id Target 1 11 veid MAIN vChangeFreq(veid):
=& Dave Files 112
[ Start V3.A66 13 // USER CODE BEGIN (MAIN Header ,8)
D IVIAIN_C 114 | extern void myprintf (const char *p)
B 2 h 18 // USER CODE END
main. o
--[d intring.h o
[ xel6xregs.h UG | 7S A sk Sk S Sk Sk ok ke ke sk sk sk ok ok Sk S ok ks sk sk ok ok S S bk ke ok sk sk ok Sk S S b sk ok sk sk ok ok ok S ok o Sk ok sk s ok ok ok ok Sk ok ok ko
[ scs.h 19| S/ @Interrupt Vectors
Dloh 120 //al'***)l'**ﬂ'al'*){'*al'*){'ﬂ'al'**ﬂ'al'*){'ﬂ'al'***)l'***)l'**ﬂ'al'***)l'***)l'**ﬂ'al'*){'ﬂ'al'***********************
-3 ec2.h el
122 | // USER CODE BREGIN (MAIN Header,?2)
[ ccu60.h -
N 123
-~ usic0.h 124 S/ USEE CODE END
[4 u0c0.h 125
[ stdio.h 126
Dctypeh 127 //**********7{/***************************7{/*************************************
. ' 128 | // @Project Includes
2 SCS'C 129 //;lf***************************************************************************
= 0.C 120
=3 U0CO0.C 131 | #include <Intrins.h>
= [# USICO.C 132
-3 CC2.C 133 #include "XElExREGS.H"
w-[B CCUBO.C 134 #include "SCS.H”
e 135
&3 User Files

-3 myprintf.c

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

|4

#include "IO.H"
#include "CC2.H"
#include "CCUGO.H"
#include "USICO.H"

// USER CODE BEGIN (MAIN Header,10)

#include <stdio.h> // for sprintf (for myprintf)
#include <ctype.h>

#include <stdlib.h>

#include <string.h>

#include "read song string.h”

/4 USER CODE END

#endif // ifndef MAIN H

EENENITELEL

MAIN.C B MAINH |

@l T T[T [ COTTEnaT [ TIU T TEs Y]

Application Note

\ Simulation

86 V2.0, 2008-01




I XE167 Playing Music
/

Double click CC2.C change code (CAPCOM 2 Timer 7 Interrupt Service Routine)

from:

if(RS232_wait)
RS232 wait--;

if (blinking)

{
P10 OMRL = OxFFFF; // Toggle P10 Low LEDs

}

to:

if(RS232_wait)
RS232 wait--;

P10_OMRL = 0x6060; // Toggle P10 Low Pin 5 and Pin 6 LED
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\£AXE167 - pVision3 - [C:\XE167\CC2.C*]
El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
@ P ER o[ EE B R R b O E AR A= B e [ R A

@ HF 2 & |9 Target | rlaz=
AT AL == oes ] 7/ 7. It iz called when overflow of the timer 7 register
e B Target 1 2 | /S ocours.
=23 Dave Files 297 | A/ Please note that you have to add application specific code
[ Start_V3.A66 298 | /7 to this function.
= @ MAIN.C . ?;
AN |
e am | S/ @Returnvalue  None
=-@loc wz | S/
=3 U0CO.C W3 | S
=-# USIC0.C 304 | // @Parameters None
= @ 0C2.C 305 ?;
N 1
* 1 CCUs0.C w7 | /7 @Date 24.01,2008
=3 User Files o
myprlntf,c 309 //){’)l’:{’)l’){’)l’)l’){’)l’){’)l’){’)l’:{’)l’)l’){’)l’){’)l’********************){’)l’){’)l’){’)l’)l’){’)l’){’)l’){’)l’:{’)l’){’)l’)l’){’)l’){’)l’**:{’********:{'**

30
3| // USER CODE BEGIN (Tmr7,1)
a2
53| // USER CODE END
g =
315 veoid CCZ_viTmr7 (veoid) interrupt CCZ_T7INT
31611 {

nz // USER CODE BEGIN (Tmr7,2)

318 if (RS232_wait)

319 R3232 wait---

320
321 P10_OMRL = 0:6060; // Toggle FPI0 Low FPin 5 and Pin 6 LED
322 S/ USER CODE END

323
34|}t // End of function CCZ viTmr7
25
326
327
328 -
sgall// USER CODE BEGIN (CCZ General,I0)
30
i | // USER CODE END
332
33

[4] |
EEENBEELES MAIN.C |@ MAINH B cC2sC |
Hrr!‘ri‘rr‘nrmm‘nu | SOTMTETd [ TIa T ries 7 T

| Simulation

Remember:
Port_10 Low pins used as GPIO:
Port Lines | Function Comment
P10.3 Show start of next note Toggled via Software
P10.4 Show start of next note Toggled via Software
P10.5 ,Use: program running signa“ | Toggled viaCAPCOM2 _Timer_7 ISR -
P10.6 ,Use: program running signal“ | Toggled viaCAPCOM?2 Timer 7 ISR

Application Note 88 V2.0, 2008-01




I XE167 Playing Music
/

Double click CCUG0.C insert code (CCUGO 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

CCU6B0_T12PR=((float)current_note_length/(float)tempo* 120.0); // period value note length
CCU6B0_CC60SR=0; // not used (100% duty cycle)

CCUB0_CC61SR=0; // not used (100% duty cycle)

/l'if compare value CCU6_CC62SR == 0 -> 100 % duty cycle note length
CCU60_CC62SR=0;

CCU60_vEnableShadowTransfer(CCU60_TIMER _12);

// T13, note frequency

CCU60_T13PR=T13_valueg note]/octave; // note frequency
CCU60_CC63SR=T13_valueq note]/octave/2; // duty cycle note frequency = 50 %
CCU60_vEnableShadowTransfer(CCU60_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, CCU60_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,CCU60_T12PR* 124.12/1000.0/1000.0);
myprintf(mb2);

sprintf(mb2," T13-pv=%5u (%5u),", T13 vaueg notel/octave, CCUG0_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);
}

P10 _OMRL = 0x1818; // Toggle P10 Low Pin 3and Pin 4 LED
CCU6B0_vStartTmr(CCU60_TIMER_12); // Start next note (T12 single shot)

}
-]
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N4XE167 - pVision3 - [C:\XE167\CCU60.C]

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

QEHE| R o EE o %R B e q EE e
S e X ??,Q\Targeﬂ 5%-

Project Workspace 67
=-id Target 1 368 // Timer TI12 period match detection
=-£5 Dave Files 369
.- Start_V3.A66 370 /4 USER CODE BEGIN (Nodeld,18)
@MAIN_.C 371 if ( (ehar)UDCO_RBUF == 'z' ) // zong aborted by uger
B5C5.C 3;§ pos=max+1;
BIOC 974 if (pos<=max)
[# UoCo.C 175 {
[# USICO.C 376 read_song_string(); // read next note
& ce2.c o
& CCUBD.C 378 S/ T12, note length
y 379 CCUG0_T12PR={( (float)current note length/(fleat)tempo*120.0); // period value no
& & User Files 360 CCUBD_CCE0SR=0; // not used (100% duty cycle)
=& myprintf.c 381 CCU0_CCE1SR=0; // not used (100% duty cycle)
382 /4 1f compare value CCUG _CCOZER == -= 100 % duty cycle note length
383 CCuel_CCe28h=0;
384 CCUG0_wEnableShadowTransfer (CCUS0 TIMER 12);
385
386 // T13, note freguency
7 CCUGO_T13FR=T13_valuez[note] foctave; // note frequency
388 CCUG0_CCE38R=T13_vwvalues[note] /octave/2; // duty cycle note freguency = 50 2
389 CCcuel_wvEnableShadowTransfer (CCUS0_TIMER _13):
390
391 if 0) myprintf ("note=c ”);
392 else 1) myprintf ("note=cis™);
393 else 2) myprintf ("note=d ")
394 else 3) myprintf ("note=dis");:
395 else 4) myprintf ("note=e ");
396 else 5) myprintf ("note=f ");:
397 else 6) myprintf ("note=fis");
398 else 7) myprintf ("note=g ");
399 else 8) myprintf ("note=gis");
400 else %) myprintf ("note=a "):
401 else 0) myprintf ("note=ais");
402 else 1) myprintf ("note=h ");
403 else 2) myprintf ("note=---"");
404 else myprintf ("note=2%7");
405
406 if [octave == 1 && OctaveLOW::OFF) myprintf ("*O0*T) ;
407 else if (octave == 1 && OctavelOW== ON) myprintf ("*0L*");
408 else if | 2) myprintf (M*O1*")
404 else if |( 4) myprintf (M*O2*7)
410 else if |( 8) myprintf ("*O3*");
11 else myprintf (Trere");
a2
413 sprintf (mb2,™, TlZ-pv=%5u (%5u),",current note_ length,CCUGO0_TI12FR);:
414 myprintf (nb2)
415
416 sprintf (mb2, "T12-p=%1.2f (%1.2f)[s], ",current_note_length*124.12/1000.0/1000.0
7 myprintf (mbZ) ;
48
419 sprintf (mbZ, "T13-pv=%5u (25u),”™, T13_wvalues[note]/octave,CCU60_T13PR);
420 myprintf (mb2)
421
422 if (OctavelOW==0FF)
423 {
424 help=(£float)T13 values[note]:
425 help=((help/octave)*&0.606)/1000.0/1000.0/1000.0;
426 help=1/help:;
427 sprintf (mb2, "T13-£=%7.0f [Hz]\n", help):
428 myprintf (mb2) 2
479 1
430 else if (OctavelOW==0MN)
431 {
432 help=(float)T13_values[note]:
433 help=((help/octave)*121.21)/1000.0/1000.0/1000.0¢
434 help=1/help;
435 sprintf (mb2, "T13-f=%7.0f[Hz]\n", help):
436 myprintf (mb2) ;
437 i
438
439 P10_OMRL = 0x1818:; // Toggle PI0 Low Pin 3 and Pin 4 LED
440 CCUB0_wStartTmr (CCUSO_TIMER 12); // Start next note (T12 single shot)
441
442 i
443 // USER CODE END
444
445 CCUBO0_ISR |= 0x0080; // clear flag CCUE0 IS TI12PM
445 }
I <] |
Elries| 5. | Qe [*r. B | @ MAINC IR MAINH B CC2C B CoUsH.C]
mrrrv—rrrrr[\'n'nmr\:mmm—,rrms T Y

| [Simulation
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Double click CCUGB0.C insert Global Variables:

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

N£XE167 - pVision3 - [C:\XE167\CCU60.C*]

El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
BHA| 2B 0| E=E %% SR v da#| e+ @ e a | [BRE) o e

L @ | K Target 1 v|a®=
Fraject Works ~
| Project Workspace x| o
ER = Target 1 062
L:Jﬁ Dave Files 063 //*********************:vl'>l'>{'>l'>l'>{'>l':vl':»{':l'*********************************************
@ Start V3.A66 064 | S/ @Imported Global Variables
- 65 //****************************************************************************
= [ MAIN.C

0BE

mscs.c w7 | // USER CODE BEGIN (CCU60_General,&)

I0.C 58

uoco.c oga | S/ USER CODE END
= [# USICO.C 070
w8 CC2.C o

- 072 //****************************************************************************

EJ---CCL:|60.C a3 | S/ @Global Variables

=] S User Flles 074 //7%***************************************************************************
& myprintf.c 075

s | S/ USER CODE BEGIN (CCU60_General,?)

077 | char mb2[500]; // message buffer for sprintf()

078 | £loat help:

we | S/ USER CODE END

080

0l

082 //*:{':vl—>l'>{':vl—>l'>{'>l'>l'>{'>l':vl'*al':vl—**:vl—**:vl—>l'>{'>l'>l'>{'>l':vl':»{'al':vl—:»{'*:vlwl':{'>l—>l'>{'>l'>l'>{'>l':vl':v{':l'al—*:{':vl—:vl'a{'al—:vl'a{'*************a{—******

3| S/ @External Prototypes

ng4 //****************************************************************************
085
we | S/ USER CODE BEGIN (CCU60_General,8)
087
o | S/ USER CODE END
089
090
091 //****************************************************************************

pez | // @Protoiypes Of Local Functions

093 //*){’**){’){f‘){f**){f*){f‘){f*){f**){’******************){’){f‘){f){’){"){f**){f**){f‘*){’**){’***********************
094
095 | S/ USER CODE BEGIN (CCU60 General,?)
0496
w7 | S/ USER CODE END
098
049
100 r/f*){’)l’)l’){’)l’)l’){'7{’){’*7{’7{’*){')l’){’){’)l’)l’){’)l’)l’){'7{’){’*7{’7{’*){')l’){’){’)l’)l’){’;l’)l’){';l’)l’*;l’)l’*)l’)l’){’){’)l’)l’){’;l’)l’){'********************
| S/ @Function void CCU60 vInit(void)

w2 | /S

i

[4] |
B = (W [*.|%.| MAIN.C [B MAINH [B CC2C BCCUsn.c
F TR WL LS SUAAE IS T I Wl [

\ [Simulation

Application Note 92 V2.0, 2008-01




(infineon.

AP16134
XE167 Playing Music

File—New

\'AXE167 - pVision3 - [C:\

El@' Edit View Project Debug HFash

28 New... STRG+N |

< = Open STRG+O |
I,E Close /
Insert:

| extern void read_song_string (void);

File—Save As...

NAXE167 - pVision3 - [Tex

El@‘ Edit View Project Debug Flask

2 & New STRG+N
= Open STRG+0O
e Close
“ H save STRG+S
‘ Save As
Save All

Application Note
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(infineon.

Insert: read_song_string.h

NZXE167 - pVision3 - [Text1*]

E] File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

HSHE[P BB DT R G v« » & |a EE0 9o

e X &Target ~ame=
R == extern vold read song_string (vold):
=-#d Target 1
o2 Dave Files
-5 Start_V3.A66
o B MAIN.C . 2l 5
B SCS.C i
=-[I0.C Savein IBXEWGT’ LI =l
= [B U0Co.C Ecca.c 010.08) Start_V3.A66
#-[8 USICO.C Ecc2.H MAIN.C SStart V3.LST
w8 CC2.C Acc2.LsT MAIN.H “UStart_V3.0B]
w - [B CCUB0.C 1CC2.0B] EMAIN.LST Uoco.c
a3 User Files =lCCu60.C ZIMAIN.OB] UOCO.H
myprintf.c = CCU60.H myprintf.c E1U0Co.LST
2CCUB0.LST E myprintf.LST “1yoCo.0B]
Y1CCU60.0B] U myprintf.0BJ UsIco.c
“ Docklight-Settings-001.ptp H5C5.C HUsICO.H
E10.C Bscs.H ElUSICO.LST
E10.H B5Cs.LST “1USIC0.0BI
=S10.LST 5s.0B] BxE167
<| | |
File name: Ll | Save
Save as type LI Cancel
I [«] |
B |@.|w. % MAING B MAINH B CC2C BCCUSKCE Tedl |
HrﬂT‘T’T!Tn‘D‘II‘I‘Iu O [ T T res 7 Y]
Simulation

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

EXEIG? - HVision3 - [C:\XE167\read_song_string.h]
El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

AEHE| BB 0 EE 0% % R ~An o elsa @ o

v|ar=

I 1 extern void read song string (void):

|Project Workspace - x|

Options for Target Target 1'

New Group

‘ﬁ Manage Components

Include Dependencies

IENENFEEEEE MAIN.C (B MAINH |E CC2.C |BICCUBO.C Bl read s |
mrwrrrrrrrmsmm [T COTITEng i, T 1 res | Y1
Setup File Extensions, Books and Environment |
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Double click User Files:

Components, Environment and Books | il

Froject Components | FoIderstxTensions' Books'

Groups: Eiles S

|Dave Files | ryprintf.c

|Erojec‘r Targets:

Set as Current Target Add Files

OK Cancel Defaults Help

Application Note 96 V2.0, 2008-01




infineon 6 Musie
XE167 Playing Music
(Infineon

Insert: myprintf Files:

Components, Environment and Books X|
Froject Components | FoIderstxTensions' Books'
|Project Targets: |Groups: |Eiles: x|+
Dave Files ryprintf.c
rryprintf Files -
Set as Current Target Add Files
OK Cancel Defaults Help

<ENTER>
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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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')(E167 - HVision3 - [C:\XE167\read_song_string.h]

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

G|t R (oo |EE c% 2% G R PG R C R A B =) [ [
e X | K(Target 1 ~|azm=

|Project Workspace - x|

1 extern void read song string (void);:

o R e IO oy SOOI s SO o

B

BoE (@ [ [® MAING (2 MAINH |E® CC2C |BCCUBO.C B read s,
<[ 7 [7 DU COMMTEg J, T T ries | T~
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File—New

\'AXE167 - pVision3 - [C:\

El@' Edit View Project Debug HFash

28 New... STRG+N |

< = Open STRG+O |
I,E Close /
Insert:

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

void SetOctaveNORMAL (void)

{
OctaveLOW = OFF; // clear Global Variable

CCuU60 _vStopTmr(CCU60 TIMER 13); // Stop Timer 13

CCU60_TCTRO = CCU60_TCTRO & OxF8FF; // prescaler factor is 4, clear TI3CLK
CCU6B0_TCTRO = CCU6B0_TCTRO | 0x0200; // prescaler factor is4, set T13CLK

CCU60_vStartTmr(CCU60_TIMER _13); // Start Timer 13
}

void SetOctavel. OW(void)
{

OctavelL OW = ON; // set Global Variable
CCuU60 _vStopTmr(CCU60 _TIMER _13); // Stop Timer 13

CCU60_TCTRO = CCU60_TCTRO & OxF8FF; // prescaler factor is 8, clear TI3CLK
CCU60_TCTRO = CCU60_TCTRO | 0x0300; // prescaler factor is 8, set T13CLK

CCU60_vStartTmr(CCU60_TIMER _13); // Start Timer 13
}

void read _song_string (void)

{

unsigned char substr[4]=0;
current_note_length=old_note_|ength;

switch (song[pos])

Application Note 101
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/] 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--; post++;  break;
default: ; break;
} break;

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

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

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

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

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

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

case'A": note=9;

switch (song[++pos])

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

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

case '+'": octavet++;

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

/l 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;

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

case '0': octave=1; break;

case '1": octave=2; break;

case '2': octave=4; break;

case '3": octave=8; break;

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

if (song[pos|=='N'") octave=1, SetOctaveNORMAL ();
break;
}

post+;
read_song_string();  break;

I tempo:
case 'T". pos++;

substr[3]=0; //string termination

if (song[pos]=="1)

{
substr[0]=song[ pos];
substr[1]=song[++pos];
substr[2]=song[++pos];

}

else

{
substr[0]=song[ pos];
substr[1]=song[++pos];
substr[2]="";

}

tempo=atoi (substr);

pOS++;

read_song_string(); break;

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

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

old _note |length=current_note _|ength;
current_note_|length=current_note_|length* 3.0/2.0;
pos++;

}

if (pos==max) pos++;
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} /* end read_song_string */
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'XE167 - HVision3 - [C:\XE167\read_song_string.c]
El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

=% % v|B#| -+ @ alq|BR] 0 e m

EEpe & |y KTarget rlaz=
LA “#IM 1 #include "main.h”
= i Target 1 oiz #include "read song_string.h”
=-£3 Dave Files 003
Start_V3.AG6 o4 void SetOctaveNORMAL (void)

@[ MAIN.C i
006 OctavelOW = OFF; // clear Global Variable
= [# 5C5.C i
#B10.C Ws  CCUG0_vStopTmr [CCUS0 TIMER_13); // Stop Timer 13
= [# U0CO.C ong
=-[# USICO.C 010 CCUB0_TCTRD = CCU&0_TCTRO & OxF8FF; // prescaler factor iz 4, clear TI3CLE
© B CC2.C o1 CCUS0_TCTRO = CCUS0_TCTRO | 0=0200; // prescaler factor is 4, set TISCLK
. ik
® CC_UGO'(_: 013 CCU60 wStartTmr (CCUS0 TIMER 13); /S Start Timer 13
= & myprintf Files o - - -
[ myprintf.c 0E
2 Music Files 0 veid SetOctavelOW (void)

07 {

ik OctavelOW = ON; // set Global Variable

014

020 CCuel_vStopTmr (CCUE0_TIMER 13): /4 Stop Timer I3

021

022 CCUG0O_TCTRO = CCUG0_TCTRO & 0xF8FF; // prescaler factor is 8, clear TI3CLK
022 CCUBD_TCTRO = CCUSO_TCTRO | 0x0300: // prescaler factor is 8, set TI3CLK
0z4

025 CCU&0_vstartTmr (CCUG0_TIMER_13]; /S Start Timer 13

026}

027
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028
0za
030
031
032
033
034
035
036
037
038
039
040
04
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
063
070
071
072
073
074
075
076
077
07g
073
080
na1
gz
083
0&4
085
086
087
088
0&a
090
041
09z
093
044
095

void read song string

{

(void)

unsigned char substr[4]=0:
current _note_ length=old note length:

switeh (songl[pos])

{
/7 select note:

case 'C'": note=0;
switeh (=song[++pos])
{

case "+': note++; pos++;
case '-': octave--:
note=11;
post++:
default : ;
¥
case 'D': note=2;
switch (song[++pos=])
{
case "+': note++; pos++;
case '-': note--; post+;
default: H
i
case 'E': note=4;
switeh (song[+Hpoz])
{
case "+': notet+: postts
case '-': note--; pos++;
default : ;
¥
case 'F': note=G:
switeh (song[++pos])
{
casa "+': notet+: postir
case "-': note--; pos++;
default : :
¥
case 'G'": note=7;
switeh (=song[++pos])
{
case "+': note++; pos++;
case '-': note--; post+;
default : ;
i
case 'A': note=9;
switeh (song[+Hpoz])
{
case "+': notet+: posti:
case '-': note--; post+;
default : ;
i
case 'H': note=11:
switeh (=song[++pos])
{
case "+': octavett:
note=0;
post+:
case '-': note--; pos++;
default : ;
¥
107

break;

break:
break;
break;

break;
brsaak:
break;
brsaak:

brsaak:
break:
break:
brsaak:

break;
break;
brsaak:
break;

break:
brsaak:
break:
break:

brsak:
break;
break:
brsaak:

brsaak:
break:
break:
brsaak:
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046

048
0949
o0
101
102
103
104
105
106
107
108
108
11a
11
112
13
114
115
16
17
18
19
120
121
122
123
124
125
126
122
128
129
130
131
132
133
134
135

A/ adjust note length:

case 'L': switch (song[++pos])

{

cass '17:

case '2":
cass '47:
case '87:
default

}

if (song[++pos]=="6")

current note length=length of a whole note/16;

else

{

pos--:

current_note_length=length of a whole_note;

}

H

old_note_length=current note_ length;

postt:

read_song_string(); break:

S/ set rest:

case 'P': switch (song[++poz])

{

case '17:

cass '2°7
case '4°
cass '8°7
default
i
note=12;
pos++;

if (gong[++pos]=="6")

break:

current_note_length=length_of a whole_note/Z; 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/l6;

else

{

pos--;

current note length=length of a whole note;

]
rcurrent note_length=length_of a whole note/Z;
:current_note_length=length_of a whole_note/4;

rcurrent note length=length of a whole note/3;

H

break;

108

break:
break;
break;
brsaak:
break:
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1% S/ adjust octave:

137
138
1248
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
154
160
181
182
163
184
165
166
167
168
169
170
17

172
173
174
175
176
177
178
174
180
181
182
183

Kl

case '0O':

}

switch (song[++pos])
1
case '0": octave=1; break:
case '1': octave=2; break:;
case '2': octave=4: break:
case '3": octave=8; break:
default : if (song[pos]=='L") octave=1, SetOctaveLOW():
if (gonglpos]l=="N"] octave=1l, SetOctaveNCORMALI):
break;

pos++:
read_song_string () break;

S tempo:
case 'T':

default:

pos++;

substr[3]=0; //string termination

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

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

¥

elss

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

¥

tempo=atoi (substr):

pos++;

read song string!l): break:

H break;

1 /* end casze */

S/ extend note length by half:

if (song[po=]
{

==

old_note_length=current_note_length;
current note length=current note length*3.0/2.0;

pos++;
¥

if (pos==max)

pos++;

} /* end read song string */

ENENFEEELES

MAIN.C B MAINH (B CC2.C [BCCUB0.CIE read_s. read_s

ﬁ. REE L) T el U i = | |
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File— Save As...

EI EiIeIEdit View Project Debug Flask

- 2 & New... STRG+N |4
- & = Open STRG+0O
2 Close e
" H save STRG+S |
Save As...
& Save All K

Insert: read_song_string.c

Ndp.d
Savein |XE167 | cBSEY
gcc2.c “110.08BJ 15CS.0BJ
=¢Cc2.H MAIN.C Start_V3.A66
2CC2.L8T MAIN.H SStart V3.LST
“1CC2.0B] SMAIN.LST “IStart_V3.0BJ
= CCus0.C YIMAIN.OBJ uoco.c
5 ccuso.H myprintf.c UOCO.H
S CCUBD.LST Smyprintf.LST 2U0Co.LST
“1CCU60.0B) Umyprintf.OB) “1UnCo.0BJ
~Docklight-Settings-001.ptp Zread_song_string.h USICO.C
H10.C EsCs.C USICO.H
=10.H Escs.H =1USICO.LST
S10.LST A8CS.LST “YSIC0.0BJ
<| | 2
File narne: Iread_song_s‘rring.c Ll Sava
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

'XE167 - HVision3 - [C:\XE167\read_song_string.c]

ElFile Edit View Project Debug Fash Peripherals Tools SVCS Window Help

EEHE| ¢ RB o= EE BN S vl esm ala @E e H

£ e ¥ g KTarget 1 rlan @
[FEEETECRE = case '3': octave=3; break:
BﬁTaFQEti 143 default : if (song[pos]=='L") octave=l, SetOctavelOW():;
=53 Dave Files 144 if (song[pos]=="N") octave=1, SetOctaveNORMAL():
Start_V3.466 145 break;
& @ MAIN.C - ' .
. 147 postt;
wBSCS.C 148 read song string(): break:;
&£ I0.C 11 - -
= [ U0CO.C 150 S/ tempo:
® USICO.C 151 case 'T': post+:
w [®CC2.C 152 substr[3]1=0; //string termination
= @ CCU6D.C 1: ?f (song[pos]=="1")
2 E myprintf. Files 155 substr[0]=song[pos]:
myprintf.c 156 substr[l]=song [++pos];
Ea e 167 substr[2]=gong [++pos]

Options for Group 'Music Files'

batr[0]=song [pos] #
batr[l]=song [++pos]:

batr[2]=" ":

4 Rebuild all target files =atoi (substr)

# Build target |zong string(): break:
reak;

New Group ‘)Jth by half:

Add Files to Group "Music Files'
& Manage Components

h=current note_ length:
length=current note length*3Z.0/2.0;
Remove Group ‘Music Files' and its Files

Include Dependencies +;

181

182 } S* end read song string */
183

_ |
. 5. (. [*. % MAIN.C B MAINH (B 0C2.C |@®OCUBHCIE read_s... Bread 5.
SR O L RS TR U M ) BN
Add Files to current Project Group [ iSimulation
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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' ?| X|
Look in: | IXE167 ~| BB
Ecc2.c JI10.LST 5CS.C USICI
= CC2.H 110.0BJ EsCs.H USICi
=¢CC2.L8T MAIN.C 28CS.LST = USICI
“1CC2.0B] MAIN.H “15CS.0BJ HUsIC
CCUB0.C S MAIN.LST Start_V3.A66 =IXE16
5 ccus0.H “IMAIN.OBJ SlStart V3.LST XE16
2CCUs0.LST myprintf.c “Gtart_V3.0B] XE16
“1CCUG0.0BJ 2 myprintf.LST uoco.c IXEL6
Docklight-Settings-001.ptp U myprintf.OBJ 5 Uoco.H #XF16
510.C Clread song_string.c =U0Co.LST HXE16
I0.H Ulread song_string.h “1UY0C0.0BJ SIXE16
< | i
File narne: I"read_song_string.h" “read_song_string.c” Add
Files of type: |41l files (* ¥) | Close
4
Click Add
Click Close
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_ElFile Edit View Project Debug
M@ f BB R EE

:\XE167\read song_string.c]

Flash Peripherals Tools SVCS Window Help

% % % B v 2w & Q|EE] o e

S e s 8 KTarget ~azr=
T &1} | case '3": octave=3; break:
=-i3 Target 1 143 default : if (song[pos]=="1L") octave=1, SetOctavelOW():
=43 Dave Files 144 if (song[pos]=="N') octave=1l, SetOctaveNORMAL():
- [& Start_V3.A66 145 kbreak:
w0 [B MAIN.C i ! "
N 147 postt:
=BscsC 148 read song string(): break:
=8 10.C 149 - -
& [# U0C0.C 151 /S tempo:
= [# USICO.C 151 case 'T': pos++;
W [B CC2.C 152 substr[3]=0; //string termination
. pum— A}
= [B CCUBO.C E ?f {song[pos]=="1")
E-E3 myprintf. Files . substr[0]=song [pos]
myprintf.c 166 substr[l]=song[++pos];
=-£3 Music Files 167 substr[2]=gong [++poz]:

l. read_song_string.h
read_song_string.c

158
158
160
161
162
163
164
165
166
167
168
168

}

else

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

i

tempo=atol (substr):

pos++;

read_song_string(): break;

dafault: break:

170} A% end case */

171

172 S/ extend note length by half:

173 if (song[pos]==".")

174 {

178 old_note_length=current_note_length;
176 current note length=current note length*3.0/2.0;
177 nos++;

178}

179

160 if (pos==max) pos++:

181
182 } /* end read song string */
183 |

Kl |

" 2 Fites

(e [*n. | |

MAINC B MaINH [E CC2C |BCCUB0.CIE read s read_s

[+ o Commiana - T rmes

[

Application Note
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Generate your application program:

Project — Rebuild all target files | or click

\'AXE167 - pVision3
CIFile Edit View Project Dek
> b BB | x|
e ) #|Target1

%ﬁebuild all target files

E167 - pVision3 - [C:\XE167\MAIN.C]

ElFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help

8= Y ERB(OCEE BB G [l o e a EE S &P
& 15 % K (Target 1 rlamm=m
| Project Workspace - x] =
=-i3 Target 1 514 switch (select)
=-&3 Dave Files 515 i
Start V3.A66 516 case 'a': ++next song_a, play_song(); break;
& MAIN7C 517 case 'b': ++next_song_b, play_song(); break;
; 518 case 'c': ++next song ¢, play song(): break:
" 519 case 'd': ++next_song_d, play_song(); break:
g 520 case 'e': ++next song e, play song(): break:
[} 521 case '"f': ++next _song_f, play_song(); break:
BT 522 case 'g': ++next song g, play song():; break:
B 523 case '"h': ++next song_h, play_song(); break;
524 case '1': ++next song i, play song():; break:
S . | 1 _
) . 525 case 'J': ++next_song_j, play_song():; break:
-8 myprlntf_ Files 526 case '"k': ++next song k, play song(); break:
myprintf.c 527 case '1": ++next_song_l, play_song():; break:
=-E3 Music Files 528 case 'm': ++next song m, play song(); break:
~-[21 read_song_string.h 529 }
read_song_string.c - // USER CODE END
- - 531
532 i
533
534} // End of function main
535
7 4] |
Elries| . [(Q6. [*or [®r | MAING B MAINH B CC2C [BCCUBO.CIE read_s.. B read_s.. |

*|Build target 'Target 1'

assenbling Start_W3.A86...
compiling MAIN.C...

compiling SC3.C. ..

compiling IO.C...

compiling UOCO.C. ..

complling USICO.C...

compiling CC2.C...

compiling CCUBO.C...

compiling myprincf.c...

conpiling read song string.c...
linking...

Program Size: data=2A63 (near=2A63) const=3929 (near=3743) code=7002
creating hex file from "EE167"...
"XEL1g67" - 0 Errori(s), 0 Warning(s).

| Cutput tindesy

4[4[ » ] Build { command }, Find in Files | |«

\ Simulation
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Connect the XE167 Easy Kit Board to the host computer:

DIP Switch S102

Yoy

P10.0 P10.1 P10.2 P10.3

Standard start from
internal Flash (Default)

USB Cable:

.) used for: UART communication (the UART/RS232/ASCO/USICO_CHO serial interfaceis
available viaUSB 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
Dua 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 XE167 Easy Kit Board:

Connect CCU60_CC62 (P10.2) and GND (V SS) to your active loudspeaker(s):

X107 12 1 10 9 7 6 5 4 2 1
P0.7 P10.6 | P10.5 P3.3 P2.10 | V8 P3.1 P3.0 P29 P0.1 P4, A
P3.7 P3.6 P3.5 P10.4 | P10.3 | TREF JEEHIN2N P10.1 P0.2 P2.8 P46 | VDDPB B
A B c VDDPB | P10.7 P0.6 P3.4 P0.5 P3.2 P0.4 P0.3 P10.0 P47 P2.7 P0.0 c
1 Vss | VDDPB [ P1.0 VvDDPB | P4.3 P4.4 12
2 P9.0 P10.8 P9.1 P2.6 P4.2 P2.5 1
3 P10.9 P11 | P10.10 PAA 0 Pl P22 10
4 P10.11 | P9.2 P1.2 P4.1 P112 | P23 9
§ P10.12 | P9.3 | P10.13 P4.0 | P11.3 | P2.2 8
6 P1.3 P9.4 P9.5 X E 1 6 7 P11.4 | P21 P2.0 7
7 VDDHM | P10.14 | P1.4 voboit | P11.5 | P2.11 6
i oLl e e P2.12 | P5.15 | P5.14 5
9 P1.6 P9.7 P1.7 P5.13 | P5.12 | P5.11 4
10 XTAL2 | XTAL1 [ /PORST P5.10 | P59 | P5.8 3
11 ESR1 | ESR2 | ESRO P5.7 P5.6 P5.5 2
12 P8.6 P8.5 | VDDPB P54 | VDDPB | Vss 1
2 ITESTM | /TRST | P7.3 P74 | VDDIM | P6.2 P15.0 | P153 | P15.6 | vAREF1 [ P51 | VDDPB c B A §
) VDDPB | P8.4 P7.0 =il P8.0 P6.1 | VDDPA | P15.2 | P15.5 | varer2 | P5.0 P5.3 )
Vss P7.2 P8.3 P8.2 P8.1 P6.0 P6.3 P151 | P15.4 | P15.7 | VAGND | P5.2

X105 1l 2 3 4 5 6 7 8 9 10 1 12
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Docklight

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

Docklight V1.7 _ [l

File Edit Run Tools Help Stop Communication (F6)
Dw S| »u|& 2| 6@ ZenE
|Q—9 Commmunication port open |CDIOrs&Funt5 Mode COMS | 9600, None, 8, 1

Send Sequences Communication

Send Name Sequence | HEX | Decimal| Binary'

Receive Sequences

Active MName Sequence Answer
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C166 v610a

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

LOAD

Click: Fi

\£AXE167 - WVision3 - [C:\XE167\MAIN.C]
oject Debug Flash Peripherals Tools SVCS Window Help

&% % % G v[@# e e a@E O w0

£ 2 X9 x[Target 1 ~lar=
[Fraject workspace ==l 5
=-id Target 1 514 switch (select)
=23 Dave Files 515 {
Start V3.AG6 516 case 'a': ++next song a, play song():; break;
i 517 case 'b': ++next_song_b, play_song(]; break;
3] case 'c': ++next song_c, play_song(); break:
519 case 'd': ++next_song_d, play_song(]:; break:;
520 case 'e': ++next_song_e, play_song(]: break:
521 case 'f': ++next song £, play song():; break;
522 case 'q': ++next song g, play song(]; break;
523 case 'h': ++next_song_h, play_song(]; break:;
case 'i': ++next song 1 lay_son ; break;
& B CCUBO.C 524 _song_i, play song(): :
i y 525 case '] ++next song_3j, play_song(): break:
e myprlntf. Files 526 case 'k': ++next song k, play song(): break:
myprintf.c 527 case 'l': ++next song 1, play song(]; break;
=& Music Files 528 case 'm': ++next song m, play song(]; break:;
[ read_song_string.h 529 }
read_song_string.c - /¢ USER CODE END
531
532 }
533
534 | } S/ End of function main
535
i [<] |
Bries | . [(ds. |[*pr. 1o | MAIN.G [B MAINH (B CC2.C |BCCUB0CIE read s |B read_s.. |
¥|Build target 'Target 1'
"|assembling Svarc_va.hse...
compiling MAIN.C...
compiling C3.C...
compiling IO.C...
compiling UOCD.C...
compiling USICO.C...
compiling CCZ.C...
compiling CCUeD.C. ..
compiling wyprintf.c...
compiling read song string.c...
linking...
Program Size: data=2663 (near=2663) const=3929 (near=3743) code=7002
creating hex file from "XELE7T. ..
"¥E167" - O Error(si, O Warning(s).
Load "C:\YXE167W\XEL67"
Erasing. ..
Erase Done.
Programming Done.
Verify OK.
Application running ...
g
H
=
S
34 | 4 | >| M [\Bulld A Command )\ Find in Files / H 4 |
Ready | Simulation
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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

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

- |Ox

|9—9 ‘Commmunication port open

Send Sequences
Send Nama Sequence
Maue am Mars a
Yastarday b

Frere Jacques / Lazy John / Bruder Jakob i+

Take Me Home, Country Roads L]
Es tanzt gin Bi-ba-butzemann f
Ieh geh mit meiner Laterne q
The little drummer bay h
Hey, Pippi Langstrumpt i
Stille Nacht, heilige Nacht i
dunge Komm bild wigder k
Lili Marleen |
musical scale m
back to main menu z
Receivie Sequences
Active HName Sequence Answer

Communication
ASCH | HEX | Deimal | Binary|

Colors&Fonts Mode

COMS

9600, Mone, 8. 1

Maus am Mars
Yesterday

a ... play
b ... play:

¢ ... play: Frere Jacques / Lazy John / Bruder Jakob
el play: Happy birthday
play Take Me Home, Counltry Roads

Es tanzt ein Bi-ha-butzemann

Ich geh mit meiner Laterne

The little drummer boy

Hey, Pippi Langstrumpl

tille Macht, heilige Hacht
Junge komm bald wicder

play: Lili Marleen

play: musical scale / chromatic scale /
back to main menu (anytime)

play:
play:
play:
play:
play
play:

your choice: d
playing: Happy birthday
zong-length = T0 Byre[a]

*QO*, TLZ-pv= 2014 ( 2014),T12-p=0.25 (0.25)[8],
*Q0%, T12-pv= 2014 ( 2014),T12-p=0.25 (0.25)[8],
: 004, T1Z-pv- 4028 ( 4028),T12-p-0.50 (0.50)[s],
note=d #0008, T1Z-pv= 4028 ( 4028),T12-p=0.%0 (0.50)[=],
note=g *Q0*, T12-py= 4028 { 4028),T12-p=0.50 (0.50)[2],
note-fia*Qo*, T1z-pv- BO56 ( B056),T12-p-1.00 (1.00)[2],
note-d  *00%, T12-pv- 2014 ( 2014),T12-p=0.25 (0.25}[=],
note=d  *00%, T1z-pv= 2014 ( 2014),T12-p=0.2% (0.25)[5],
note=e  *00%, T12-py= 4028 ( 4028),T12-p=0.5%0 (0.50)[=],
note=d  *Q0*, T12-pve 4028 ( 4028),T12-p=0.50 (0.50)([&],
note-a  *00%, T12-pv- 4028 ( 4028),T12-p=0.50 (0.60)[=],
note=g  *00%, T1Z-pv= BOS6 ({ B056),T12-p=1.00 (1.00)[s],
note=d *00*, T12-py= 2014 { 2014),T12-p=0.25 (0.25)[=],
note-d  *00%, T12-pv- 2014 ( 2014),T12-p-0.25 (0.25)[=2],
note-d  *01%, T12-pv- 4028 ( 4028),T12-p-0.50 (0.50)[=],
note=h  *008, T1Z-py= 4028 { 4028),T1Z-p=0.5%0 (0.50)[=],
*Q0*, TLZ-pv= 2014 { 2014),T12-p 5 o (D.25)[8],
*Q0%, T12-pv= 2014 ( 2014),T12-p=0.25 (0.25)[8],
note=Lis*00%, T12-pv= 4028 ( 4028),T12-p=0.50 (0.50)[s],
note-e  *00%, P12-pv- 4028 ( 4028),T12-p=0.%0 (0.50)[=],
note-c  *01%, T12-pv- 2014 ( 2014),T12-p-0.25 (0.25)[=],
note-c  *01%, T12-pv- 2014 ( 2014),T12-p-0.25 (0.25)[=],
note=h  *008, T1Z-py= 4028 { 4028),T1Z-p=0.5%0 (0.50)[=],
*QO*, TLZ-pv= 4028 { A028),T12-p=0.50 (0.50)[8],
*Q0*, T12 D 28 { 4028),TI2-p=0.50 (0.50)[8],
hote=g 004, T12 056 ( SO, T1Z-p=1,00 (1.00)[=],
End of the song [pos= of max TO) .

T13-pv=56122
T13-pv=66122
T13-pv=50000
T13-pv=56122
pv=42092
T13-pv-44685
Tl3-pv=56122
T13-pv=56122
P13-pv=50000
pv=56122
T13-pv=37500
T13-pyv=42092
P13-pv=56122
T13-pv=56122
T13-pv=-28061
Tl3-pv=33401
T13-pv=42092
T13-pv=42092
T13-pr=44685
P13-pv=50000
T13-pv=31488
T13-pv-31488
Tl3-pv=33401
T13-pv=42092
py=1
T13-pr=42092

T13

T13

T13

for testing purpose

500

(56122),T13-f=
(56122),T13-f=
(50000),T13-L-
(56122),T13-I=
(42092),T13-f=
(44685),T13-1
(56122}, T13-f=
(56122),T13-[=
(50000),T13-I=
(56122),T13-f=
(37500} ,T13-f=
(42092),T13-f=
(56122),T13-I=
(56122),T13-f
(28061),T13-1-
(33401),T13-I=
(42092),T13-f=
(42002),T13-f=
(44685),T13-1=
(S0000),T13-[=
(31488),T13-F
(3l488),T13-L-
(33401),T13-I=
(42092),T13-f=
(37500),T13-f=
(42092),T13-1=

294[Hz]
294 [Hz ]
330[Hz]
294 [Hz |
392[Hz|
369[Hz]
294 [Hz]
294 [Hz |
330[Hz]
294 [Hz]
a4n[Hz |
392 [H=]
294 [Hz |
294 [Hz ]
588[HzZ]
494 [Hz |
392[Hz|
392[Hz]
369[Hz]
330[Hz ]
524 [Hz]
524[HZ]
494 [Hz |
392[Hz|
a40[Hz |
392[Hz]

T12 period value
@ tempo = 120
beats/minute

T12 period value
@ current tempo

Application Note

note length
@ tempo = 120
beats/minute

Note length

@ current tempo

120
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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
LI
[T T T

. Agilent Technologies
. R
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& HAPPY BIRTHDAY =
T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0OHL8GGLAF... ...

+
"+

%% Agilent Technologies

*4 4
+ +,
=G

[ -

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

A sy )
0,25sL_10,25s 0,50 s 0,50s L
1/8 D'—1/8 D' 1/4 E' 1/4D' L
A A
XX 2 b 2000 2000 X X0 D
4L L H > + *

ME 3 THO v
Start/play Start/play Start/play Start/play
next note next note next note next note

Note:

Start/play next note:

P10 OMRL = 0x1818; // Show start of next note on Port 10 Pin 3 and/or Pin10.4
CCU60_vStartTmr(CCU60_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

Application Note
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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

CCU60_T13PR=T13 valueg note]/octave; // note frequency
CCU6B0_CC63SR=T13_vaueg note]/octave/2; // duty cycle note frequency = 50 %
CCU60 vEnableShadowTransfer(CCU60 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:

CCU60_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

CCU60_T12PR=( (float)current note length/(float)tempo*120.0); // period
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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 |
- i T : = e e I Eraat) J = P
] 1 1: 1 ;i 1 ! )| 2 ! J' P r i [] F o) [
1.Al-most “heav-en, West Vir-gin - ia, - Blue Ridge Moun-tains,
G
s A ¥ B P [, e 4 i
|* A ) i M M 1 Y 1 M I i
F L | | | T 1 | ¥ 1 - I 1 (I Y 1 1 1 | -
m I | 1 1 I gl ‘il._ _g 5> 1 1 1) } ‘} _‘J ;I IP
S ——3 <L i © ]
Shen—-an-do-ah Riv- er. Life 1s old there, ol-der than the
D 0 G
s Ad | | L ] k: | A . n .
e e e e B s D o s s e o s
B — ’ e e e e
\&.ﬂ, i - o ———
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 | B - SRR I 1k
Coun-try Roads. take me home to the Place I Dbe-
(6 G D
A | D o B : | G
e e e e e e e —
@ e e e e i e e e o e B & P e
~ 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 ~
ANIY4 < ¥ e i ) 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.

N i P20

7 ‘
| |

1
I i |

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.O0L8AO1L4COO0L8ALAFLBAOL1LACOOLBALAFLBFGGGGAGLA4FPA.",
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4.8.) Song h: The little drummer boy:

The little drummer boy

i G
Q ::"a Aesang ) i 1 B 1 1
F 4 bt g B ey i 1 | 1 1 11 I"I 1 1
o ot e e e
Gitarre (me;: they told me a - ra-ta-ta -tam,
n 1'L —| r_’l - .ﬂ .-I (J ‘rmﬁ
— - S ™ B P I
) C= CaEm s e iE s St o m
L = i —'J — J - I r L-‘J

{alle klatschen)

|

o
oy
_
>
.

ARP R
Ll
)

i T 3 R

2 5 ==t S = s T

. a new-born king to see, a - ra-ta-ta - tam,
fs LT Td ST~ 2 .

et e PSP

Y] (e D—"‘J 1 | w S — — ﬁj E
s 'S A S i e SR PN "

f— % T i T 1 1 { o |
o= s = == =

o our fi - nest gifts we bring, a - ra-ta-ta - tam,
_Q i J J_ﬁ.ﬁl‘ -t - ‘g

& > = e

e

==

i g =
L 3 1

ra-ta-ta tam,

IS N>
44
i
|
[l
i
lﬂh . ]

a :
e -
So~ to
ho-nour Him,a  ra-ta-ta - tam, when we come.
1y el e it
CEESIEIE A2 PR — A e
t__u_l...u L,JtJ -D)";J -;”
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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

A D G A D
A o Fo
Y | { — y 1
F i Il o 1 1 | 1 il | Fiiegtrse. | It ] |
l"l:!'\ bl 2 | i | | - g 5 1 1 | I | | |
S e et >
= . =
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?
D G A D
A s P
o #u 1 I 1 — 1 N
F al b1y i 1 I8 1 1 | oo | 2 1 n 1 =
G = e ===
[ J L= - —
oJ j 5 = @
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
B D G A A
A & ; i e
)" B . JTY [l 1 | | B ] o 1 f —— f
y 4 b 1 g B 1 1 1 | | | i | 1 1 o | | 1 1 r i
!9 kil i ' g d d | 1 { I 1 1 E 1 ! ~
2 S—a—a——0—p g u @

Ref.: Hey, Pip- pi Lang - strumpf, tral- le - r, tral-le-ri, tral-ler hop- sa- sa.

B @ A Fine
h a L 1
o e I 1 I | { | 1 L 3
ot 15 e = —
AN [ - 1 |
oJ * ” v & &
Hey, Pip - pi Lang - strumpf, die macht, was ihr ge - fallt.
C D G A D
- . ; 1 | Ty *
F .l b1 1 1 1 — - | | 1 ?
l’fn il 1 d (] = * i @ ‘ 17
Sl = | af | 1 i - = [ ]
J f I | | ! 1 1 f b
Ich hab’ ein Haus, ein kun - ter - bun - tes  Haus, ein
Hm Em A D A7
A # l | I ) l ] !
)" B . 3T 1 1 | | 1 1 1 | N 1 1
ﬁ,‘:ﬂ = I — 4 e — |' } 1 -
5 I - [ ) d _Ir ] - r J = [} b
I L= 1 I
Aff - chen und ein Pferd, die schau- en da zum Fen - ster
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D G A ' D
A & : | | | | . |
= ] ——F z ! —F+ s
e —2 P . £ ol r & g : i
S 1 1 | 1 1 ] |
raus. Ich hab’ ein Haus, ein. Aff- chen und ein Pferd und
Hm Em A D A D
As 4 | - | |
i ] } ! — dl f | ~
7—2 g—F 27— 7
D) ’ -
T T O | T T
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:

T
s
L 118

L 1688

i
I,
N
|
g »

/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

G 7
n 4 S P
W'T" % — JL_ e j =a] ﬁ
S — o s e . 1‘L s S 1
- - fo —J— J J—d—J H —u—+ #4—4—L —d—
Jun - ge, komm’ bald wie-der, bald wie-der nach Haus. Jun - ge, fahr' nie wie-der, nie
p?
T+ = ;' '—
= _ﬁy_ ==
wie-der hin - aus. Ich mach’ mir Sor-gen, Sor-gen um dich. Denk’ auch an mor-gen,

D?

G
“
e o — S s e s _._—_m{ =
é_ 'T;L___;.__':_"‘f‘:l___zjl —P'I = g ‘:1' - S J Jq_l ——:iﬁj_-g;;[,.[ :

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
)i G* o)
--—&__'"'__ ' =i
----- —ﬁ—‘ — - S e e o -
schlich mich heim- lich fort, als Mut ter schlief. sie er-wach-te, war ich auf dem
:# G E'I T
A e B e
'} a- - —
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 and XC16x) 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 (XE167 Playing Music):
Your 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

[ [ 11 [ T T A TR TR TR A A D 61 16T TR T T T TR TR R A [ 6 T T T
Your suggestions:
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