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

Introduction:

This “Appnote” is a Hands 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 a follow-up to AP16174!

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 as fast and easily as
possible. Which means there are full screenshots instead of dialog-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 is the icing on the
cake of all available functionalities (modes) offered by this module (e.g. Multi-Channel Mode, Hall
Sensor Mode).

Note:

In case you want to start with the CCU6 from scratch (generating Asymmetrical/Edge-Aligned
PWM signals or Symmetrical/Center-Aligned PWM signals) we suggest taking a look at AP08068.

Note:

At the time this document was written there was no Keil simulation support for the XE164
microcontroller. If you want to learn how to setup the Keil software simulated logic analyzer to
view the PWM signals on the Keil simulator we also suggest taking a look at AP08068.

Application Note 4 V2.0, 2010-04



. AP16175
@l neon XE164 Playing Music
/

Asymmetrical / Edge-Aligned PWM generation:
Single Shot Mode: Timer12 (note length),
Modulation: Timer13 (note frequency),

Playing music

Application Note 5 V2.0, 2010-04
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Note:

Port_0 pins used by our PWM module CCU61.:

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

P0.0 CCU61 CC60 100 (note length, Timer 12)

PO.1 CCU61 CC61 100 (note length, Timer_12)

P0.2 CCU61_CC62 100 (note length, Timer 12) + 50 (note frequency, Timer 13) J°
P0.6 CCU61 COUT63 50 (note frequency, Timer_13)

Port_2 pins used as GPIO:

Port Lines | Function Comment

P2.8 Show start of next note User LED 2: Toggled via Software

Port pins used:

Pin CCU61-Channel Modulated by Purpose

P0.0 | CC60 | CCU6L Channel 0 | Modulated by T12 show note length
duty cycle = 100 %
only for measurement

PO.1 | CC61 | CCUG61 Channell | Modulated by T12 show note length
duty-cycle = 100 %
only for measurement

P0.2 | CC62 | CCU6L Channel2 | Modulated by T12 + T13 | Music Output: h

note length
modulated by v
note frequency

P0.6 | CC63 | CCU6L Channel3 | Modulated by T13 note frequency
only for measurement

P28 |LED 2 Software start of next note

Application Note 6 V2.0, 2010-04
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Used Pins on the On-board header X400 of the UConnect-CAN XE164:
(Source: XE164 UConnect Manual)

On-board header X400

Pin number

1 Ground

2 +5V

3 P15.0 |ADC1_CHO

4 P3.0 ADCO_CHO

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

8 0.1 U1CO0_DOUT [CCB1 CCUB" TXDCO CANO

9 P0.3 U1CO_SELO RXDCOB CANO

10 PO0.0 U1C0_DX0 |[CC60 CCU6T

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

13 P0.4 U1C1_SELO | COUT61CCUB1 | RXDC1B CAN1

14 PO.7 U1C1_DX0 |U1C1_DXO0 CTRAPB CCU61

15 CANH Signal from CAN transceiver

16 CANL Signal from CAN transceiver

Note:

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

Application Note 8 V2.0, 2010-04
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CCUG6 Block Diagram — general use (Source: Product Marketing)
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port control

CCU6b Block Diagram — BLDC use (Source: Product Marketing)
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CCU6 Block Diagram (Source: User’s Manual)
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CCUG6 Block Diagram (Source: XE166 User’s Manual)
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Note:

Just by comparing the different sources of the CAPCOM 6 Module Block Diagrams
[Capture/Compare Unit 6 ( CCUG6 )], 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 CCU6:

Your
program:

ocklight V1.7 - Project: Docklight-Settings-Playing-Music

| 9600, Nane, 8, 1

Fle Edit Run Tools Help Stop Communication (F6)
Neds »nFoAD Yoad : s
| B—= Commmunication pert open |Colors&Fonts Mude | COMS
Send Sequences Communication
Send Name Sequence -"5'3"] HEX | Decimal| Binary |
o> | Maus am Mars a
ez | Yesterday b
.= | Frere Jacques [ Lazy John / Bruder Jakob o a ... play: Maus am Mars
i b ... play: Yesterday
L] Lt il d c ... play: Frere Jacques / Lazy John / Bruder Jakob
. | Take Me Home, Country Roads B d ... play: Happy birthday
= e ... play: Take Me Home, Country Roads
—> | Estanztein Bi-ba-butzemann f £ ... play: Es tanzt ein Bi-ba-butzemann
_= | lsh geh mit meiner Laterne q g ... play: Ich geh mit meiner Laterne
h ... play: The little drummer boy
<> | The file drummer boy h i ... play: Hey, Pippi Langstrumpt
_.= | Hey, Pippi Langstrumpf i j --. play: Srille Nacht, heilige Hacho
. i 2 K ... play: Junge kKomm bald wieder
< | Stille Nacht, heilige Nacht i 1 ... play: Lili Marleen
-z | Junge komm bald wieder k m . play: musical scale / chromatic scale / for testing purpose
"= | Lii Marlaan | Z .+« back to main menu (anytime)
oY mus'na‘ scale m your choice: |
o> | back to main mens £
Receive Sequences
Aetive Marne Sequence Answer

Chapter/
Step

*** Recipes ***

1)

Asymmetrical / Edge-Aligned PWM generation

Single Shot Mode (Timer12), Modulation (Timer13)

Playing music

Application Note
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Appendix:
Chapter/ *** Recipes ***
Step
2.) Appendix: about music (note length, note frequency)
3.) Appendix: CCU6 use to create note length and note frequency
4.) Appendix: songs used
Feedback:
5.) Thanks To
6.) Feedback

Application Note 13 V2.0, 2010-04
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Do the UConnect-CAN XE164 Cookery Book:

Note:

It is necessary to follow all instructions in the UConnect-CAN XE164 "Cookery Book™ (AP16174)
step by step, as this is the basis for all instructions which will follow later.

Application MNote, ¥w2.0, April 2010

AP16174

XE164

UConnect-CAN XE164 "Cookery Book" for a
hello world application

Using DAVE {(Code Generator)

Using the KEIL tool chain pVision 4 (IDE,
Compiler, Utility Tools)

Microcontrollers

MNever stop thinking

Note:
In the following steps of this document we will expand the “Hello World Application” (Application
Note AP16174) with the requirements for PWM generation (playing music).

Application Note 14 V2.0, 2010-04
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1.) Let’s Get Started:

Configuring and Reconfiguring
the DAVE Project Settings:

Application Note 15 V2.0, 2010-04
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Start the program generator DAVE and open your XE164.dav DAVE project:

View - Project Window (Closes the Project Window)
View - Command Window (Closes the Command Window)

File

Open

Location: C:\XE164
Filename: XE164.dav

Open project ﬂ&

Laok in: IEXEHM Ll & &1 05 B

File narme: [<E164.dav Open

£ &

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

Z

Click Open

Application Note 16 V2.0, 2010-04
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- /x|

HEiIe View Options Add-Ins Windows ?
|- D HE £ A D 9

¥y DAVE XE164F ( Re

e i
Eiaes 2

High Speed System Bus

| XE164F | CAXETB4XE 164 day 4

Application Note 17 V2.0, 2010-04
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Reconfiguration of Port 2:

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

HEiIe Yiew Options Add-Ins Windows ?
|lew- D@ 4 no:E ?

¥y DAVE XE164

IMB
PSRAM 1
Program Flash

rstem Bus

LXBus

| XE164F | CAXE164v<E164 dav y

Application Note 18 V2.0, 2010-04
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Ports: click “Configure Port 2”

HEiIe View Options Add-Ins Windows ? ‘
|l - D+ Hloal 2

¥ DAVE XE164F ( Release v2.1)

a Parallel Ports
|8 @t -| 2

Ports |Funo’rion5| Parame’rer5| Notes |

Configure Port 0 Configure Port 1

Configure Port 2 Configure Port 4

Configure Port & Configure Port &

Configure Port 7 Configure Port 10

Configure Port 15

[XE184F | CIXE164XE164.day 4

Application Note 19 V2.0, 2010-04
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Port 2: Functionality: tick M Use P2.8 as general 10 - Direction: click ® Out

HEiIe View Options Add-Ins Windows ?

|- DEE £ N

HHE ?

a Parallel Ports

|| ot - 2

Forts |Funo‘rion5| Parame‘[er5| Notes |

& Configure Port 2

o8] &t - 2

| Input Charao‘reris‘ricl Cutput Characteristic Parame’rersl Hotes |

Functionality:

I~ Use P20 as general [0
" Use P2.1 as general (O
" Use P2.2 as general 1O
" Use P2.3 as gensral [O
" Use P2.4 as general [0
[C Use P25 as general [0
I~ Use P26 as general [0
I Use P2.7 as general 1O
ElUse P28 as general 10
I~ Use P29 as general [0
[~ Use P2.10 as general |0
" Use P2.11 as gensral 1O
I~ Use P2.12 as general 1O

Direction:

TN OH N Y Y N BN "N H "D

r
-
r

DTV e M TN Ay ey

Push Pull / Open Crain: Output value:

Gt [T Open drain
ot I Open drain
I = Open drain
DL = Open drain
Out 7| Open drain
Gl [T Open drain
ot = Open drain
Cut " Qpen drain
Qut " Open drain
Ot IF Open drain
Ot = Open drain
OJiE IF Open drain
ot = Open drain

= high
I high
= high
= high
I figh
" high
I~ high
" high
" high
= high
" high
" high
= high

|XE164F

|CIXE1B4XE 184 day

Remember:

Port pins used: ¢
Pin CCUG61-Channel Modulated by Purpose

P28 |LED 2 Software start of next note

Application Note 20 V2.0, 2010-04
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Input Characteristic: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NHa= ?

& DAVE XE164F ( Release v2.1)

& Parallel Ports
| ot - 2

Forts |Funo‘rion5| Parame‘[er5| Notes |

& Configure Port 2

Fort2 © | Output Charao’reris‘ricl Parame’rersl Notes |

— Pull Device

P2.0 pull device ITns‘ra‘re
P21 pull device ITr\s’ra’re

P2.2 pull device [Trstate
P2.3 pull device ITns‘ra‘re
P24 pull device ITr\S’ra’re

P25 pull device ITns’ra’re
P2 6 pull device ITns‘ra‘re
P27 pull device ITr\S’ra’re

P28 pull device ITns’ra’re
P2 9 pull device ITns‘ra‘re
P2.10 pull device ITns’ra’re
P2.11 pull device ITns‘ra‘re
P2.12 pull device ITns‘ra‘re

0 K 0 1 R

|XE164F |CIXE1B4XE 184 day L

Application Note 21 V2.0, 2010-04
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Output Characteristic: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NHa= ?

& DAVE XE164F ( Release v2.1)

& Parallel Ports
| ot - 2

Forts |Funo‘rion5| Parame‘[er5| Notes |

& Configure Port 2
o8] &t - 2

Port 2 | Input Characteristic :Output Charao’reris‘riC§| Parame’rersl Notes |

— Driver Characteristic Contral — Edge Characteristic Cortrol

Driver of P2 0-P2 3 Strong driver Ll Edge of P20O-P23 Sharp edge mode

Driver of P24 - P27 Strong driver Edge of P2.4-P27 Sharp edge mode

Driver of P2.8-P2.11 Strong driver Edge of P28-P2.11 Sharp edge mode

Driver of F2 12-P2.12  |Strong driver Edgeof P2 12-P212  |Sharp edge mode

|XE164F |CIXE1B4XE 184 day L
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Parameters: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NHa= ?

& DAVE XE164F ( Release v2.1)

a Parallel Ports
o8] @t -| 2

Forts |Funo‘rion5| Parame‘[er5| Notes |

& Configure Port 2
ERZERE

— Parameters

[0_Pz2_0
10_P2_1
10_P2_2
10_P2_3
[0_P2_4
I0_P2_5
10_P2_6
[Q_P2_7
10_FP2_8
10_P2_9
[Q_P2_10
[o_F2_11
[o_Pz_12

|XE164F |CIXE1B4XE 184 day L
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Notes: Insert Notes: If you wish, you can insert your comments here.

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NH@= 2

& DAVE XE164F ( Release v2.1)

g Parallel Ports
[ @t - 2

Forts |Funcﬂon5| Parame‘rers| Motes |

& Configure Port 2
o8] @t - 2

Insert Notes:

|XE164F | CIXE1B4XE 184 day .

Exit and Save this dialog now by clicking K the close button.
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Functions: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NH@= 2

& DAVE XE164F ( Release v2.1)

g Parallel Ports
[ @t -| 2

Ports EFUHCTiOHS§| Parame‘rers| Motes |

> |IO_vIni‘r

— Initialization Function Source File
’7 File name

— Function Library (Part 1)

|C_ubReadPin
10_vSetPin
|C_vResetPin

10_vTogglePin
0 _wSetPinin

|0 wSetPinCut
|C_uwReadPort
10 vWwritePort

|XE164F | CIXE1B4XE 184 day .
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Parameters: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NH@= 2

& DAVE XE164F ( Release v2.1)

g Parallel Ports
[ @t -| 2

Header File
( File name IIO.H

|XE164F | CIXE1B4XE 184 day .

Application Note 26 V2.0, 2010-04
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Notes: Insert Notes: If you wish, you can insert your comments here.

HEiIe View Options Add-Ins Windows ? ‘
lem- Dl 4 NH@= 2

& DAVE XE164F ( Release v2.1)

g Parallel Ports
[ @t -| 2

Insert Motes:

|XE164F | CIXE1B4XE 184 day .

Exit and Save this dialog now by clicking Kl the close button.
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Configuration of the CCU61 module:

The configuration window/dialog can be opened by clicking the specific block/module (CCU61).

HEiIe View Options Add-Ins Windows ?
|- D@ s Al ?

IMB
PSRAM 3
Program Flash &

High Speed System Bus

| XE16B4F | CAXE1640XE164 dav y

Application Note 28 V2.0, 2010-04
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CCUG61: Module Clock: click ® Enable module

HEiIe Yiew Options Add-Ins Windows ?

|- D a4 foal 2

3 DAVE XE164F ( Release v2.1)

—CCUBT Disabled Flag (CCE1DIS)

FIEnable module: the peripheral is supplied with the clock signal

© Disable module; the clock input of petipheral is disabled

—Input Clock

Input clock of CCUE1 module [MHz] | 56.000

|xE184F | GIXE1640<E164 dav

Application Note 29
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CCuU61:

Pin Control: Control of Pins CC6x and CC6xIN: CC60: select Use pin CC60 as Output (P0.0)
Pin Control: Control of Pins CC6x and CC6xIN: CC61: select Use pin CC61 as Output (P0.1)
Pin Control: Control of Pins CC6x and CC6xIN: CC62: select Use pin CC62 as Output (P0.2)

CCUG1: Pin Control: Control of Pins COUT6x: COUT63: select Use pin COUT63 as Output (P0.6)

HEiIe Yiew Options Add-Ins Windows ?
lewm- DR ¢ Hlom 2

Mote: Outputs [CCEx COUTEx) used for Comparef Multi channel! Hall sensar! Hysteresis like control modes.

—Control of Pins CCEx and CCExIN —Control of Pins COUTEx

CCe0 fUse Pin CCBO as Cutput(PO.0) v || COUTED IPin COUTED is Mot Selected

CCH1 fUse Pin CCB1 as Cutput(PO.1) COUTS1 IPin COUTE is Mot Selected

CCe2 fUse Pin CCB2 as CQutput(PO.2) COUTE? IPin COUTEZ is Mot Selected

|
=]

_Control of Pins COPOSK CouTes J|Use Pin COUTES as Output(PO &) - ||

CCPOSE  |Pin CCPOSO is Not Selected (=0) =]
—Control of Pins T1xHR

CCROST  [Pin CCPOST is Not Selected (=0) =] T12HR |T12HRA as Input{CCUB0_MCM_ST)

CCPOS2  [Pin CCPOS2 is Not Selected (=0) |7 TISHR |Pin T13HR is Not Selected

Mote: Inputs used for Counterf Timer Ext Trigger Run
modes. Available Fins -T12HRB(P1.2), T12HRC(P5.8),
T13HRCIPE 81,

Mote: Inputs used for Capture! Hall sensorf Hysteresis
like control modes.

|<E164F | CAXE164iXE164 dav A

Remember:
Port_0 pins used by our PWM module CCU61:

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

P0.0 CCU61_CC60 100 (note length, Timer_12)

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

P0.2 CCU61_CC62 100 (note length, Timer_12) + 50 (note frequency, Timer 13) J°
P0.6 CCU61 COUT63 50 (note frequency, Timer_13)

Application Note 30 V2.0, 2010-04
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Timer 12: “note length”:

CCU61: Timer 12: Input Selection: Input selection: choose fcpy/32 = Resolution = 124,12 ps *1
CCUG1: Timer 12: T12 Single Shot Control: tick M Enable single shot mode (T12SSC)
CCU61: Timer 12: Interrupt Control: tick M Enable interrupt for T12 Period match

HEiIe Yiew Options Add-Ins Windows ? ‘
lewm- DR ¢ Hlom 2

& Capture / Compare Unit 61 (CCU61)
EX=EE
Maodule Clook| Fin Control Timer18| MUt Channel| Channels| Trap / Interrupt Configuration |n‘rerrup‘rs| Ir 4 | 4

—Input Selection {T12CLK)—N Jx 1 Tirner 12 Start Control——————————
Input selection IWUS) ﬂ r (S%HSREE after initialization

~T12 External Run Selection ~Timer 12 Period (T12FR)

| Disable external setting of T12R ~] Period [ns] [o60.696970

—Timer 12 Single Shot Control g 0L IW

Enable single shot mode (T1255C) —Dead Time Contral

Dead time [ns] |484,848
~T12 Counting Mode (CTM)
& Edge aligned mode: count up Dead time register (DTM) |O><O1

Lo B c s ~T12 Operating Mode (T12CNT and ISCNT12)

—Interrupt Control (T12 Interrupts) & Timer Mode
[F1Enable interrupt for T12 Periad match (ENT12PM)  Counter Moda

™ Enable interrupt for T12 Qne match (ENT120M) ISENT1Z | Disable Counting Mode of T12R ~

|<E164F | CAXE164iXE164 dav A

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

I

' <<< I click here to see more information about music !l >>>

Application Note 31 V2.0, 2010-04
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Note:

Unfortunately bit T12PRE is not available in the DAVE dialog.

Source: User’s Manual:
The input clock for timer T12 can be from fccus: to @ maximum of fccuesi/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.

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

1) T Soloc [ ) o3 B[15% + @
TCTRO
Timer Control Register 0 XSFR(2Cy) Reset Value: 0000y
% 14 13 12 11 w0 9 8 7 6 5 4 3 2 1 0
STE T13 STE T12
13 T13R PRE T13CLK CTM|CDIR 12 T12R PRE T12CLK
r T W T Wt T W S
Field Bits Type | Description t
T12CLK [2:0] w Timer T12 Input Clock Select
Selects the input clock for timer T12 that is derived
from the peripheral clock according to the equation
fry2 = foce / 25T 120K,
000g fr12 = fecs
0013 fT12 =feos/ 2
0105 f-|-12 “—“fcc5f4
0113 f'|'12 = fcc_ﬁfa
1003 f'|'13 =fepg/ 16
1013 fT12 = fccgl 32
1 103 f-|-12 = fCGﬁ /64
1 113 fT12 = fccﬁf 128
T12PRE 3 rv | 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.

Timer 12 Resolution:

[aTm0dm b mla ol

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”:

CCUG61: Timer T13: Input Selection: Input selection select fcpu/4 (Resolution: 60,606 ns)
CCU61: Timer T13: Timer 13 Start Control: tick v* Start T13 after initialization (T13RS)

HEiIe Yiew Options Add-Ins Windows ? ‘
lewm- DR ¢ Hlom 2

& Capture / Compare Unit 61 (CCU61)
EX=EE
Maodule Clook| Fir ConTroI'Timer 12 MUt Channel| Channels| Trap / Interrupt Configuration |n‘rerrup‘rs| Ir 4 | 4

—Input Selection (T13CLK) Tirner 13 Start Control

Input selection IfcpuM (Resolution: 0.061 us) v || (ST’?SFEJS Sfter mitRlizction

—Timer T13 Trigger Event Contral (T18TEC)———— ~Timer 13 Period (T13PR]
Period [ns] 121212121

Period register (T13PR) IO}{OOO]

~ 113 External Run Selection

Disable trigger control

—Timer T13 Trigger Event Direction (T13TED)

Start T13 while T12 is counting up

IDisabIe external setting of T13R

—Timer 13 Single Shot Control :
—Operating Mode (T13CNHT and I1SCNT18)

" Enable single shot mode (T13SSC)
& Timer Mode

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

_ ISENT1Z2 |Disable Counting Mode of T13R Ll
I Enable interrupt for T13 Compare match (ENT13CM)

|<E164F | CAXE164iXE164 dav A

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

‘ <<< I click here to see more information about music ! >>>
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CCUG61: Multi Channel: (do nothing)

HEiIe Yiew Options Add-Ins Windows ? ‘
|l - Dedl ¢ foal 2

¥ DAVE XE164F ( Release v2.1

—Multi Channel Mode Control —Hall Sensor Control

[~ Enable Multi Channel mode (MCMEN) I= Enable Hall Sensor mode (CEUG._T12MSEL)

Hall Sensor mode Trigger event Selection (HSYNC)
Any edge input at CCPOSH Independent of Pk Ll

—Switching Selection (SWSEL)

& o trigger regquest will be generated

C e —Switching Synchronization (SWSYN)

€ Transfer on 118 period match & [irect transfer
© Transfer on T12 one mateh (while counting dowr) S e
! Transter on 112 chanmel 1 compare match

€ Transfer on T12 period matich (while counting Lp) € Synchronization om T2 Zero mateh

—Interrupt Control — Interrupt Control

I Enable interrupt for correct hall event (EHNCHE] r FEnl\?Iblil)eLJlge autornalls onfering of ffis oo siais

Enable Multi-Channel Mode Shadew Transier
[pterrupt (ENSTR]

Mote: ENCHE is CHE Interrupt. ENWHE is ERR Interrupt.| |MNote: ENSTR is CHE Interrupt. ENIDLE is ERR Interrupt.

= Enable interupt for wrong hall event (ENWHE]

|xE184F | GIXE16404E164 dav 4
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CCUG61: Channels: click Configure Channel 0

HEiIe Yiew Options Add-Ins Windows ? ‘
|- D a4 foal 2

¥ DAVE XE164F ( Release v2,1

g Capture / Compare Unit 61 (CCU61)
EX=EE
Madule Clookl Fin ConTroI'Timer 12|Timer13| Multi Channel | | Trap f Interrupt Configuration Interrup‘(sl Ir.4 | >

—Channels

Configure Channel CCEG

Configure Channel CCE1

Configure Channel CCE2

Configure Channel CCE3

|xE184F | GIXE1640XE164 dav 4
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CCUG61: Channels: Configure Channel O:

Mode Selection: Mode Selection for Capture / Compare Channel 0: click ©® Compare mode

HEiIe View Options Add-Ins Windows ?

lo- D’ ¢ o= ?

& DAVE XE164F ( Release v2.1

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

Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n’rerrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
|

& Configure CCU61 Channel 0

| Modulation Control for CC60 | Modulation Conitrol for COUTE0 | Control |

—Mode Selection for Capture / Compare Channel 0 (MSELSO)

© Disable capture and compare modes

€ Double register capture mode 3 (Use pin CEE0IN a5 input

{

¢ Double register capture mode 2 (Use pin CCEOIN a5 hput
{
{

. Hall sensor mode

J
J
J
J

Elcompare mode {Use pins CCE0 and/or COUTE0 as outputs)

¢ Double register capture mode 1 (Use pin CCEOIN as input) - Rising) Faling edge Thgger

Rising edge Trigger
Falling edge Trgger

¢ Double register capiure mode 4 (Use pin CCEOIN a5 input) - Any edde Trgger

|xE184F | CUXE1640<E 164 day
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CCUG61: Channels: Configure Channel 0:
Modulation Control for CC60:
T12 Modulation Control for CC60: tick M Enable T12 modulation for CC60

HEiIe View Options Add-Ins Windows ? ‘
|low- Dl 4| o= 2

& DAVE XE164F ( Release v2.1

& Capture / Compare Unit 61 (CCU61)
%] @ta -| 2
Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n’rerrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
|

& Configure CCU61 Channel 0
EX=EE
Mode Selection | Modulation Control for CC60 | Modulation Control for COUTS0 | Control|

—T12 Modulation Control for CCE0 113 Modulation Control for CCB0
Enable T12 modulation for CCE0 (T12MODEN) I~ Enable T13 modulation for CCB0 (T13MODEN)

— Passive State Select (CCEOPS) — Multi-Channel Control for CCEQ (MCMPS)

The compare output CCB0 drives passive level while :
& &
COROST s 'O Set the CCBU outpuUt to the passive state

~ The compare output CCBO drives passive level while ~ The CCB0 output c2n deliver the Py generated by
CCBO0STis 1! T12 or 1713

— Trap Control for CCE0 —Compare Qutput Control for CCE0 (PSL)

. _ o
Enable the trap functionality of the output Pin CC60 Lot d i g

T (TRPEN)

" The passive level of CCE0 output is '1'

|xE184F | CHXE1640<E164 dav 4
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CCUG1: Channels: Configure Channel 0: Modulation Control for COUT60: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
|- Dl 4| flms 2

& DAVE XE164F ( Release v2.1

& Capture / Compare Unit 61 (CCU61)
|| @ta -| 2
Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n’rerrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
|

& Configure CCU61 Channel 0
| @ta - ?
Mode Selec’rionl Modulation Control for CCB0 : Madulation Control for COUTED | Con’rroll

—T12 Modulation Control for COUTEB0————————  ~T13 Modulation Control for COUTED
I~ Enable T 2 modulation for COUTEN (T12MODEN] = Engble 713 modulation for COUTE0 (T 3MOLEN]

— Passive State Select (COUTBOPS) — Multi-Channel Control for COUTED (MCMPS)

[he cormpare output COUTE0 drives passive level :
& &
while COROST i 01 Set the COUTE0 oLipUt to the passive state

The cornpare output COUTE0 drives passive leyvel ~ The COUTE0 output cam deliver the By generated
while CCBOST s T by T12 or 113

— Trap Control for COUTE0 ~Compare Qutput Control for COUTEO (PSL)
& The passive [evel of COLUTED output is 0

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

¢ [he passive [evel of COLUTED output s 1"

|xE184F | CHXE1640<E164 dav A
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CCUG1: Channels: Configure Channel 0: Control: (do nothing)

HEiIe View Options Add-Ins Windows ?
lom- DSl 4 Ao 2

& DAVE XE164F ( Release v2.1

Jlal 1%
Madule Clookl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n’rerrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
I

— Dead Time Control — Duty Cycle

Required duty cycle [54] |1 00.00

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

Compare register IOXOOOO
(CCUB1_CCBOSR)

~Interrupt Contral (CCE0 Interrupts)
Generate interrupt in compare mode if a8 compare match has been detected while T12 is courting up. or
in capture mode if a rising edge has been detected at the pin CCB0 (ENCCEOR)

Generate interrupt in compare mode If a compare match has been detected while T12 Is counting down, or
in capture mode if a faling edge has been detected at the pin CCEO (ENCCEOF)

|xE184F | CAXE1640<E 164 day 4

Exit and Save this dialog now by clicking Kl the close button.
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CCUG1: Channels: click Configure Channel 1

HEiIe View Options Add-Ins Windows ? ‘
lon - Dl 4 s 2

&% DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
EX=EE
Module Clock| Fin ConTroI'Timer 12 | Timer13| Multi Channel Channels |Trapf|n‘rerrup’r Configura‘rion' |n‘rerrup‘r5| Ir 4 | 4

— Channels

Configure Channel CCEO

Configure Channel CCE1

Configure Channel CCE2

Configure Channel CCE3

|<E184F | CXE164v<E 164 dav 4
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CCUG61: Channels: Configure Channel 1:
Mode Selection: Mode Selection for Capture / Compare Channel 1: click ©® Compare mode

HEiIe View Options Add-Ins Windows ? ‘
low- Dl ¢ N

¥ DAVE XE164F ( Release v2.1)

&5 Capture / Compare Unit 61 (CCU61)
] @t - 2

Module Clock| Fin ConTroI'Timer12|Timer18| Multi Channel Channels |Trapf|n‘rerrup‘r Configuration In‘rerrup‘(s| Ir 4 | ’|
|

g Configure CCU61 Channel 1

Modulation Conitrol for GC61 | Modulation Control for COUTS1 | Control |

—Mode Selection for Capture / Compare Channel 1 (MSELE1)

¢ Disable capture and compare modes
Flcormpare mode {Use pins CC61 andfor COUTE1 as outputs)
¢ Double register capture mode 1 (use pin CCET W as input) - Rising/ Falling edge Trigger

¢ Double register capture mode 5 (use pin CC61 1IN as input) - Faling edge Thgger

{ J

© Double register capture mode 2 (Use pin CCET K as input) - Rising edge Trigger
{ J
{ J

¢ Double register capiure mode 4 (use pin CCOT N a5 input) - Any edge Trigger

. Hall sensor mode

[XE184F | CH<E1640XE 164 dav A
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CCUG61: Channels: Configure Channel 1:
Modulation Control for CC61:
T12 Modulation Control for CC61: tick M Enable T12 modulation for CC61

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

¥ DAVE XE164F ( Release v2.1)

@ Capture / Compare Unit 61 (CCU61)
EX=EK
Module Clookl Pin ConTroI'Timer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
I

& Configure CCU61 Channel 1
E=EE
Mode Selection | Modulation Control for CC61 | Modulation Control for COUTS1 | Control |

— 112 Modulation Control for CCE1 — 113 Modulation Control for CCE1
Enable T12 modulation for CCE1 (T12MODEN) I~ Enable T13 modulation for CC61 (T13MODEN)

—Passive State Select (CC61PS) —Multi-Channel Control for CCE1 (MCMPS)

The compare output CCE1 drives passive level while :
& o
CCB1ST is 0" Setthe CCB1 output to the passive state

~ The compare output CCE1 drives passive level while ~ Ihe COBI output can deliver the PyiM generated by
CCB1STis "1 T120r 113

—Trap Contral for CCE1 —Compare Cutput Contral for CC61 (PSL)

- _ o
Enable the trap functionality of the output Pin CC81 hece b ol celaip e

(TRPEN]
© The passive level of CCB1 outputis '1'

|XE184F | COXE1640XE164 day 4
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CCUG1: Channels: Configure Channel 1: Modulation Control for COUT61: (do nothing)

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

¥ DAVE XE164F ( Release v2.1)

@ Capture / Compare Unit 61 (CCU61)
[| == 12

Module Clookl Fin ConTroI'Timer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
I

& Configure CCU61 Channel 1
o8] @2 -| 2
Made Selec’rionl Modulation Control for CC61 : Modulation Control for COUTE] | ConTroIl

~T12 Modulation Control for COUTEl ————  ~T13 Modulation Control for COUTE1

= Enahble T12 modulation for COUTET (T12MODERN) = Enable 713 modulation for COUTET (T1 SMEEERN)

— Passive State Select (COUTE1PS) —Multi-Channel Control for COUTE1 (MCMPS)
& Ihe compare outplt COUTET drives passive [evel
whille CCE1ST s 0

The compare output COUTE drives passive level ~ The COUTET output can deliver the Pyt generated
while CCB1ST 5 1" by T12 or T18

& Setfthe COUTET output tothe passive state

— Trap Control for COUTET —Compare Cutput Control for COUTET (PSL)

= : i
r Enable the trap functionality of the outplt Pin Wi G A

COUTET (TRPEN]
© [he passive level of COUTET outputis 1°

|XE184F | COXE1640XE164 day 4
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CCUG1: Channels: Configure Channel 1: Control: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
low- Dl 4 A= 2

¥ DAVE XE164F ( Release v2.1)

@ Capture / Compare Unit 61 (CCU61)
EX=EK
Module Clookl Fin ConTroI'Timer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
I

& Configure CCU61 Channel 1
E=EE
Mode Selection | Modulation Control for CC61 | Modulation Control for COUTE1 |

— Dead Time Control — Duty Cycle

Required duty cycle [24] |1 00.00

" Enable dead time generation (OTE1) Real duty cycle [%] |1 00.00

Compare register |o><oooo
(CCUBT_CCB1SR)

~Interrupt Control (CC61 Interrupts)

Generate interrupt in compare mode if 8 compare match has been detected while T12 is counting up, or
in capture mode if a rising edge has been detected af the pin CCE1 (ENCCE1R)

Generate interrupt in compare mode if 8 compare match has been detected while T12 is counting down, or
in capture mode if a falling edge has been detected at the pin CCB1 (ENCCH1F)

|XE184F | COXE1640XE164 day 4

Exit and Save this dialog now by clicking Kl the close button.
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CCUG1: Channels: click Configure Channel 2

HEiIe Yiew Options Add-Ins Windows ? ‘
lew- Dz 4 Aol ?

@3 DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
EX=EE
Maodule Clock| Pin Control | Timer 12 | Timer13| Multi Channel Channels |Trap { Interrupt Configuration |n’rerrup‘r5| Ir 4 | 4

—Channels

Configure Channel CC&O

Configure Channel CCE1

Configure Channel CC&2

Corfigure Channel CCE3

|xE184F | CHXE1840<E 164 dav 4
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CCUG61: Channels: Configure Channel 2:
Mode Selection: Mode Selection for Capture / Compare Channel 2: click ©® Compare mode

HEiIe View Options Add-Ins Windows ?
lom- DS ® £ A= 2

& DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
EX=EE
Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
I

& Configure CCU61 Channel 2

—Mode Selection for Capture [ Compare Channel 2 (MSELBZ)
© Disable capture and compare modes
Elcompare mode (Use pins CC62 andfor COUTEZ as outputs)
¢ Double register capture mode 1 (use pin COG2{H as input] - Risingl Faling edge Trigger

€ Double register capture mode 2 (use pin COE2{H as input] - Rising edge Thgger

{
{
= Double register capture mode 3 (Use pin CCE2IN as input] - Faling edge TrHgger

{

€ Double register capture mode 4 (Use pin COB2(1 a5 nput) - Any edge THgger

. Hall sensor mode

|xE184F | CAXE1640XE 164 day 4
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CCUG61: Channels: Configure Channel 2:
Modulation Control for CC62:
T12 Modulation Control for CC62: tick M Enable T12 modulation for CC62

CCUG61: Channels: Configure Channel 2:
Modulation Control for CC62:
T13 Modulation Control for CC62: tick M Enable T13 modulation for CC62

HEiIe View Options Add-Ins Windows ?
lom- DS ® £ A= 2

& DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
EX=EE
Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
I

& Configure CCU61 Channel 2
[EX=EE
Mode Selection  Modulation Control for CC2 | Modulation Control for COUTE2 | Control |

— 112 Modulation Control for CCE2
Enable T12 modulation for CC62 (T12MODEN)

— 113 Modulation Control for CCE2
Enable T13 modulation for CCE2 (T13MODEN)

— Passive State Select (CCE2PS)
« The compare output CCE2 drives passive level while
CCB2STis '

The compare output CCB2 drives passive level while
CCB25Tis'1!

— Multi-Channel Control for CCE2 (MCMPS)
& Set the CCB2 output to the passive state

The CCE2 output can deliver the Pyt generated by
T12 or T13

— Trap Control for CC62

Enable the trap functionality of the output Pin CC62

T (TRPEN)

—Compare Output Control for CCE2 (PSL)
& The passive level of CCB2 output is '0"

 The passive level of CCB2 output is '1'

|xE184F

| CAXE1640XE 164 day
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CCUG1: Channels: Configure Channel 2: Modulation Control for COUT62: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
low-Des® 4 Alc= 2

& DAVE XE164F ( Release v2.1 )

& Capture / Compare Unit 61 (CCU61)
o8 @2 - 2
Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
|

& Configure CCU61 Channel 2
o8 @2 - 2
Mode Selec’rionl Modulation Control for CC62 - Modulation Control for COUTE2 | ConTroIl

— 112 Modulation Control for COUTE2————————  ~T13 Modulation Control for COUTE2
= Engble T12 rmodulation for COUTEZ (T1 2MOEEN] I~ Engble T13 modulation for COUTE2 (T13MOEEN)

— Passive State Select (COUTEZPS) — Multi-Channel Control for COUTEZ (MCMPS)

[he compare output COUTEZ dhves passive level :
& &
while CCR2ST is 0! Set the COUTBEZ output to the passive state

~ The compare output COUTE2 drives passive [evel ~ The COUTEZ output can deliver the Pyid generated
while CCE2ST s 1" fy T12 or T13

— Trap Control for COUTE2 —Compare Output Control for COUTE2 (PSL)

- : o
Enable the trap functionality of the output Pin e b o 9

COUTEZ (TRPEN]
€ [he passive [eyvel of COUTEZ outpltis 1"

|xE184F | CAXE1640XE164 day 4
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CCUG1: Channels: Configure Channel 2: Control: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
low-Des® 4 Alc= 2

& DAVE XE164F ( Release v2.1 )

& Capture / Compare Unit 61 (CCU61)
EX=EE
Madule Clockl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration In‘rerrup‘fsl Ir 4 | ’l
|

& Configure CCU61 Channel 2
|8 ot - 2

— Dead Time Control — Duty Cycle

Required duty cycle [25] |1 00.00

™ Enable dead time generation (DTE2) Real duty cycle [24] |1 00,00

Compare register IOXOOOO
(CCUBT1_CCB2SR)

~Interrupt Control (CCE2 Interrupts)

Generate interrupt in compare mode if a compare match has been detected while T12 is counting up. or
in capture mode if a rising edge has been detected at the pin CCH2 (ENCCE2R)

Generate interrupt in compare mode if 2 compare match has been detected while T12 is counting down, or
in capture mode if a faling edge has been detected af the pin CCB2 (ENCCEZF)

|xE184F | CAXE1640XE164 day 4

Exit and Save this dialog now by clicking K the close button.
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CCUG61: Channels: click Configure Channel 3

ﬂEiIe Yiew Options Add-Ins Windows ? ‘
lew- D8 ¢ A== 2

¥ DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
EX=EK
Madule Clockl Pin Con‘rroll Timer 12|Timer 1 8| Multi Channel Channels |Trapf Imterrupt Configuration InTerrust' Ir 4 | »

—Channels

Corfigure Channel CCE0

Configure Channel CCE1

Configure Channel CCE2

Configure Channel CCE3

[XE164F |CAXE1640XE164 dav A
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CCUG61: Channels: Configure Channel 3:
Control: Compare Timer 13 Output Control: tick M Enable alternate output function COUT63

HEiIe View Options Add-Ins Windows ?
low- Dzl 4 Alom 2

¥ DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
EX=EE
Madule Clookl Fin ConTroIlTimer12|Timer18| Multi Channel Channels |Trapf|n‘ferrup‘r Configuration InTerrustl Ir 4 | ’l
|

g Configure CCU61 Channel 3

—Compare Timer 13 Quiput Control — Duty Cycle

Enable alternate output function COUTES for the Required duty cyole [%] |1 00.00
PiM signal generated by T13 (ECT130) : L

~Trap Control for COUTH3 Real duty cycle [2] |1 00.00

Enable the trap functionality of the output pin o ist
r orpare register
COUTES (TRPEN13) (CCUB1_CCB3SR) IOxOOOO

— Passive State Select (COUTE3PS) —T13 Modulation Control (T131h)

-~ The compare output COUTES drives passive level
while CCB35T is 'O

& T13 output is not inverted

~ The compare output COUTES drives passive level

-~ i 3
while COBSSTis ' T18 output is inverted for further modulation

—Compare Output Control for COUTES (PSLES)
« The passive level of COUTES output is ‘0"

 The passive level of COUTES outputis '1'

| XE164F | CIXE1640XE164 dav 4

Exit and Save this dialog now by clicking K the close button.
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CCUG61: Trap / Interrupt Control: click Interrupt Configuration

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

% DAVE XE164F ( Release

& Capture / Compare Unit 61 (CCU61)
[ 12
Module Clock | Pin Control | Timer 12| Timer 18| Mutti Channel | Channels Trap / Interrupt Configuration | interrupts | Ir 4 | »

~ Control of pin CTRAP Trap Pin Control (TRPPEN)

If input CTRAP is Disabled (CTRAP=1) then trap can be
i+
|Use CTRAPD as Input(1) E generated by SW by setting bit TRPF

Mote: Available Pins are P0G, PO.7. CTRAP -~ Ifinput CTRAP 5 Enabled (CTRAP=0] then trap can be
is high. generated by S [TRPE=T]icr by CTRAR = 0

~Trap Mode Control (TRPMOTRPM1)

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

C The trap state is left immediately after (TRPF=0]) without any synchronizationto T12 or T13

—Trap Mode Control [TRPMZ)
& Bit TRPF is automatically cleared by H (according to TRPPEN, TRPMO and TRPMT)

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

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

I Enable trap interrupt (ENTRPF) Imterrupt Configuration

|XE184F | CAXE184(XE164 dav 4
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CCUG1L: Trap / Interrupt Control: Interrupt Configuration:
Interrupts Configuration: drag and drop T12 Interrupts to Node 0O

HEiIe View Options Add-Ins Windows ? ‘
|low- D=l 4 AoE ?

& DAVE XE164F ( Release v2.1

@ Capture / Compare Unit 61 (CCU61)
| ota - 2

Module Clock | Pin Control | Timer 12| Timer 18| Mutti Channel | Channels Trap / Interrupt Configuration | nterrupts | ir_¢ | » |
|

g Configure CCU61 Interrupts
| ota - 2

Imterrupts Corfiguration |

Node 0 [Node 1 [Node 2 [Node 3 | | INTERRUPTS LIST
T12 Interrupts I

Mote: To assign Interrupts to the Nodes 0.1.2.2 click on the interrupts in Interrupts List'. drag it and drop to the
required node.

|XE184F | CAXE1640XE164 dav 4

Exit and Save this dialog now by clicking K the close button.
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CCUGL: Interrupts: drag and drop the CCU61 10 INT to Interrupt Level 12, Group 0

HEiIe View Options Add-Ins Windows ?

|- D=2l ¢ N 9

Group @ |Group1 |Group2 |Group8

CCUBT 10 INT

Level 9
Level 8
Level 7 CC2TTINT
Level B
Level b
Level 4
Level 3
Level 2
Level 1

[ Level 0 {non intermupting)

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

|XE164F | CAXE1640<E 164 day
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CCUG1: Int. Extension: (do nothing)

HEiIe View Options Add-Ins Windows ?
|- Dzl ¢ Al 2

¥ DAVE XE164F ( Release v2.1

Group 4 |Group 5 |Group B |Group 7 Level 0 (non interrupting)

Level 1
Level 9
Level 8
Level 7
Level B
Level b
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 drop it.

|XE164F | COXE1B4XE 164 day 4
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CCUG1: Bank Select: (do nothing)

HEiIe View Options Add-Ins Windows ?
|- Dzl ¢ Al 2

¥ DAVE XE164F ( Release v2.1)

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

w

Mote 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.
Mote 2: Only 2 Fast Int's. can be assigned (with priority > = 12) af a time in the bottom 2 cells of Fast Interrupt group.

|XE164F | COXE1B4XE 164 day 4
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CCUG1: PEC: (do nothing)

HEiIe View Options Add-Ins Windows ?

|- Dzl ¢ Al 2

¥ DAVE XE164F ( Release v2.1)

—PEC Channels

Configure PEC channel @

Configure PEC channel 1

Configure PEC channel 2

Configure PEC channel 3

Caonfigure PEC channel 4

Configure PEC channel b

Configure PEC channel &

Caonfigure PEC channel 7

Interrupt source for

Group = 0 and Level = 14/12110/8

Interrupt source for

Group =1 and Level = 14/12110/8

Interrupt source for

Group = 2 and Level = 14/12110/8

Interrupt source for

Group =3 and Level = 14/12/10/8

Interrupt source for

Group =0 and Level = 15/13/11/9

Interrupt source for

Group =1 and Level = 15/13/11/9

Irterrupt source for

Group = 2 and Level = 15/13/11/9

Interrupt source for

Group =3 and Level = 15/13/11/9

Inone

|none

Inone

Inone

Inone

Inone

Inone

Inone

|XE164F | COXE1B4XE 164 day
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CCUG61: Functions:
CCU61: Functions:
CCUG61: Functions:
CCU61: Functions:
CCUG61: Functions:
CCU61: Functions:

HEiIe Yiew Options Add-Ins Windows ?

Initialization Function: tick/check M CCU6_vInit
Function Library (Part 1): tick M CCU61_vStartTmr

Function Library (Part 1): tick M CCU61_vStopTmr

Function Library (Part 1): tick M CCU61_vSetTmrPeriod

Function Library (Part 1): tick @ CCU61_vEnableShadowTransfer
Function Library (Part 1): tick M CCU61_vLoadChannelShadowRegister

R

lewm- el 4+ HloB 9

#3 DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)

B

g -

Trap / Interrupt Conﬂgura‘(ionl In’rerruptsl [nt. E><Tension| Bank Selec’r' REE

— Initialization Function

—Source File

|ccust _vinit

| Parame’rersl Motes |

Filz name

|ccusmc

i i i S B o P B B [ S |

— Function Library (Fart 1)

CCUBT _vStartTmr

CCUBT _wStopTmr

CCUB1 _vResetTmr

CCUB1 _vSetTmrPeriod

CCUBT_uwGetTmrCounter

CCUBT_uwSetTrorCounter

CCUB1_voetDeadTimePeriod

CCUB1_vEnableShadowTransfer

CCUB1 _vLoadChannelShadowRegister

CCUB1_uwGetChannelShadowRedgister

CCUBT_uwGetChannelRegister

CCUB1_vSetStatusBit

CCUB1 vResetStatusBit

— Function Library (Fart 2)

7 |[CCUBT_viNodell

1
CCUB1_viNodell
CCUB1_viNodel2

CCUBT_viNodels

CCx_wSyncStartTmr

|XE184F

| CAXET64XE164 dav

Application Note

58

V2.0, 2010-04




I XE164 Playing Music
& /

CCUG1: Parameters: (do nothing)

HEiIe View Options Add-Ins Windows ?
|- Dzl ¢ Al 2

¥ DAVE XE164F ( Release v2.1

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

—Header File
File mame ICCU61 H

—Parameters (Fart 1)

CCUB1_TIMER_12
CCUB1_TIMER_13

1
1
CCUBT_CHANNEL_O
1
1
1

CCUBT_CHANNEL_1
CCUBT_CHANNEL_Z
CCUBT_CHANNEL_S

|XE164F | COXE1B4XE 164 day 4
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CCUG1: Notes: If you wish, you can insert your comments here.

HEiIe View Options Add-Ins Windows ?
|- Dzl ¢ Al 2

¥ DAVE XE164F ( Release v2.1)

& Capture / Compare Unit 61 (CCU61)
|8 @ta - 2

Insert Notes:

|XE164F | COXE1B4XE 164 day 4

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

File - Generate Code or click

DAVE will show you all the files he has generated
(File Viewer opens automatically):
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HEiIe View Options Add-Ins Windows ?

|tz - Dl ¢+ o=

& DAVE XE164F (

2

Release v2.1

& Generated Files in 'C:\XE164'

EIEEEI

Project:
Controller:
Compiler:
Memory Model:

Date:

the red-colored hints.

Generated Files:

DAvVE's Project Documentation

KE164.dav
KE164F-96F66
Keil

SMALL

17.04.2010 14:42:45

Please read this document carefully and note

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

MAIN.H
MAIN.C
SCS.H
sCs.C
XE16XREGS.H
I0.H

10.C
UoCO.H
uoco.c
UsSICO.H
usico.c
CC2.H
cca2.c
CCU61.H
ccus1.C
XE164.ASM

CCU61.C and CCUG61.H are new!

| XE164F

| CAXE1B41XE164 dav
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Close DAVE:
File — Exit

& DAVE

ﬂEiIe View Options Add-Ins Windows ?

| O New Ctrl+N

= Open Ctrl+0
HE Save Ctrl+5 |
Save As... l

& Print... Ctrl+P

# Generate Code
# Project Settings

1 c:\xel64\xel64.dav

..adc 02.dav

..\adc 01.dav :

.\touch 01.dav

..\led Ol.dav
...\hot_xc82x_dave_blinky.dav

7 c: weBo\xcB878\xc878.dav

8 c: WcBxx\cB88\xcB888.dav

L B R U 9

[T

[

|

@ Save changes ?

Yes No ‘

Save changes? click Yes
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A4

/

Cleb v/.00

Start Keil pVision4 and open your Keil Project:

If you see an open project — close it: Project - Close Project

Project - Open Project

Y HVisiond

File Edit View |Project | Flash Debug Peripherals Tools SV(
HARr=2=N- W' New pYision Project...
New Multi-Project Workspace...

: Open Project...
Claca Praiact
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Select Project File: Look in: choose C:\XE164 (1)
Select Project File: Files of type: check/choose Project Files (*.uvproj) (2)
Click XE164.uvproj (3)

Select Project File ﬂ&
Look in: I@XEWM - |I ck Ew

XE164.uvproj

File name: [XE164.uvpro] ~] Open

Files of type: Froject Files (*.uvprof; * uvmpw; * uvZ; *.uv3; *.m| = 2 Cancel

Click St
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uVision B X

2)  File 'C:WE164\XE164.dpt' has changed.
Do you want to migrate the changes ?

Yes No ‘

Click Yes
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W, XE164 - pVisiond

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
RI=2= - JRREY P B | E o e | oo | B, | @ |0 0 5 a [ A

P E] 2 | B Taget] Ay

=-BTarget 1 7| //] USER CODE BEGIN (Main,3)
=23 Dave Fles 75 while (RS232_wait):
B Start V3.A66 w /7 USER CODE END
2 an
BMAIN.C Cr while (1)
=@ 5C5.C wm ]
- H10.C 30
w-®mU0CO.C 3 // USER CODE BEGIN (Main,4)
- 382 myprintf (menu) ;
=-@uUsico.C lect=input():
=B CC.C
BCCUsL.C itch (select)

= &3 User Files
=@ myprintf.c

1
J// USER CODE END

case "1': blinking=0FF, IO vResetPin (IO P2 7), myprintf ("\n**?
case '2': blinking=0FF, IO vSetPin(IO_FZ2 7), myprintf("in*** I
case "3': blinking=0N, myprintf("\n*** LED IO _Port 2.7 BLINKIT

o
o
[

HSimuIation \ y
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/
Project — Rebuild all target files or | click
W, XE164 - pVisiond
File Edit View |Project |Flash Debug Peripheral
== N- IR New p¥ision Praject... “r e
.o |us | New Multi-Project Workspace. .. XE164 = I'IVIS“:“4
Open Project... 7
= 5 Target 1 Close Project ErD]ECt FIQSh QE
o-& Dave File  Export
~-@Start| Manage v
@ BAMAIN  Select Device for Target... b | o - 8
w-@SCS5.0 | Remove Item = .
= BI0.C | & Options for Target ‘Target 1'... -
=-BHUOCO prions for Target arge 2 REb“lId
s mUslc(  Clean target :
o e () Build target Rebuild all target files —
mCCUs & Rebuild all target files " 4
L o e R Batch Build... =-£3 Dave Files 375
I 12 Translate C:\XE164\MAIN.C
o mmppr TGOS || Start_V3.A66 a7
1 C:\XEL64\XE164.uvproj i MAIN.C -
a7a
- SCS.C 75
[ IO.C 20
[ UOCO.C 331
a2
s BUSICO.C -
e[ CC2.C 384
......... CCU61C 305
=-&3 User Files 322
------- myprintf.c -
283
290
291
392
<
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Y. XE164 - pVisiond

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

2 — o g | T IEER

?? Target 1 - .& ﬁ

-|olx

| (¥ MAIN.C [ MAIN.H { myprintf.c [ +1cco.c ‘ - x
= HiTargetl | // USER CODE BEGIN (Main,3) zl
=& Dave Files 75 while (RS232_wait):
@ Start_V3.A66 e // USER CODE END
77
78 while (1)
a7 {
0
= // USER CODE BEGIN (Main,d)
382 myprintf (menu) ;
283 zelect=input():
304
305 switch (select)
=& User Files - {
N intf. 387 case '1': blinking=0FF, IO vResetPin (IO P2 7), myprintf ("\n**?
B myprintf.c 288 case '2': blinking=0FF, IO vSetPin(I0 PZ 7), myprintf("\n*** I
3 case "3': blinking=0N, myprintf("\n*** LED IO _Port 2.7 BLINKIT
390 1
391 S/ USER CODE END
392
[«] |

TOCO.C(376):

USICO.C(376):

CCUBL.C(376):

linking...
Program Size:

Build target 'Target 1'

assembling Starc V3. A66...

cowpiling MAIN.C...

compiling SC3.C. ..

SC5.C(582): warning C174: 'Scs 1DelayByTimer': unreferenced 'static' function
SC5.C(551): warning C174: 'Scs 1DelayByMops': unreferenced 'static' function
cowmpiling IC.C...

I0.C(376): warning C174: 'Sos EnableHighPrecOsc': unreferenced 'static' function
cowpiling UOCO.C...

warning C174: 'Sos EnableHighPrecOsc': unreferenced 'static' function
cowpiling USICO.C...

warning ©174: 'Scs_EnableHighPrecOsc': unreferenced 'static' function

compiling CC2.C. ..
CC2.C(376): warning C174: 'Scs EnsbleHighPrecosc': unreferenced 'static' function
cowpiling CCUEL.C. ..

warning ©174: 'Scs_EnableHighPrecOsc': unreferenced 'static' function

compiling myprintf.c...
myprintf.c(376): warning C174: 'Scs_EnableHighPrecosc': unreferenced 'static' function

data=1101 (near=1101) const=242 (near=212) code=2730

creating hex file from "XE1647...
"EE164"™ - 0 Error(s), & Warning(s).

|
o
&

KN »
HSimuIation \ﬁ
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Insert/Change your application specific program:

m

DAVE doesn’t change code which is inserted 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

AP16175
XE164 Playing Music

from:

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

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

. LED IO_Port_2.7 ON\n"
.LED I0_Port_2.7 OFF\n"
. LED IO_Port_2.7 blinking\n"

volatile int RS232_wait=2;
volatile bit blinking=ON;
char select="";

to:

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

NSt idddddaos

... play: Maus am Mars\n"

... play: Yesterday\n"

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

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

.. play: Es tanzt ein Bi-ba-butzemann\n"

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

... play: The little 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";

volatile int RS232_wait=2;
char select=""

char mb1[500]; // message buffer for sprintf()
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W, XE164 - pVisiond - = &

File Edit View Project Flash Debug Peripherals Tools SYCS Window Help

NSH@| Bl r i im e | -Bel@ e coalda
NN ¥ Taget1 Y
| MAIN.C* [ MAIN.H [ myprintf.c [ cc2.c \ -
=-iaTarget 1 = :]
= &1 Dave Files wr // USER CODE BEGIN (MAIN General,f) =

08
ws S/ USER CODE END
(e
071
[72 | ook ok ok ok ok ok ok ok sk ok ok ok ok 3 o 2k ok ok ok 5k 5k ok ok 5k 5k 5k 7k sk sk ok ok 2k ok 2 7 7ok ok ok ok sk ok 5t 5k 5k ok 7k sk sk ok ok ok ok 2 2 ook ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

wi // @Global Variables
074 //)l’){’){’){’Dl’>l’>l’>l’){’){’){’)l’)l’>l’W){’){’){’)l’>l’>l’){’){’){’)l’>l’>l’>l’){’){’){’)l’>l’>l’>{’){’){’){’)l’>l’>l’7{’){’){’){’>l’>l’>l’){’){’){’)l’*********W**************

075
ws /S USER CODE BEGIN (MAIN General,?)

= CCUB1.C 77 const char menu[] =
=& User Files = "aninin” .
78 "a ... play: Maus am Marshn

myprintf.c oMb play: Vesterdayin”

@t "c ... play: Frere Jacgues / Lazy John / Bruder Jakobi\n”

2 "d ... play: Happy birthdayiyn”

w3 "e ... play: Take Me Home, Country Roadsin™
s "f ... play: Es tanzt ein Bi-ba-butzemannin”
w5 "g ... play: Ich geh mit meiner Laterne’n”
e "h ... play: The little drummer boyin'

mr "1 ... play: Hey, Pippi Langstrumpfin'

8 "3 ... play: Stille Nacht, heilige Nachtin™
s "k ... play: Junge komm bald wiederin”

oo "1 ... play: Lili Marleenin”

31 "m ... play: musical scale / chromatic scale / for testing purposein”
122 "z ... back to main menu [anytime)inin":

033
14 velatile int RS232 wait=2:
055 char select=' ":

0%
0% c¢har mbl[5001: // message buffer for sprintf()
8| /S USER CODE END

099
100
101 //****;{f*******************;lf*)lf****rlf*>lf**************;Qf**rlf************************

102 // @FExternal Frototypes
1n3, //r:{'*****ﬂ'***ﬂ'>l'>l'>{'3{'3{'3{'>l'>l'**************W******W**********ﬂ'********W**************

- -
<|» 4

N

HSimuIation H
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Double click MAIN.C and insert (1/3) Global Variables:

[l *** Music ***;
/-k
Construction of the music data:

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

C,D,E,F,G,AH: play note
+: the + raises its note a semitone: Cis, Dis, Eis, Fis, Gis, Ais, His
- the - lowers its 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=half-rest, 4=quarter-rest, ...)
Ox : Change octave (x =0,1,2,3)
. . Extend preceding note by half of its value
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_values[] = {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"

/1 [6]=fis",[7]=9",[8]=gis',[9]=a",[10]=ais',[11]=h",

Il [12]=<Frequency for rest>

unsigned int length_of a whole_note = 16113;
// Default length of a whole-note with tempo 120
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(Veiod wvisond N £
Eile Edit View Project Hash Debug Peripherals Tools SVCS Window Help

T e A N AN A e calH]s
{5 S | 4] Teoes T )
B manc [ =
= taTarget 1 v E
= 3 Dave Fles o | char mbl[500]: // message buffer for sprintf()
A15tart_V3.AB6 o]
w S MAIN.C kS rak Music ek
3 : | S
© 9S5Cs.C wm| Copstruction of the music data:
= 310.C 1w
e jwmc wy| created by Christan Perschl (www.perschl.at)
+ BUSICO.C 14| extended by Wilhelm Brezovits
E , 2
#BCC2.C | C,D,E,F,G,AH: play note _]
= HCCUBL.C o ¢ the + raiges ils nole 4 semitone: Cls, Dis, Eis, Fig, Gis, Als, His
= = User Files | -: the — lowers its note a semitone: Ces, Des, Es, Fes, Gos, As, Hes
intf. | Lx : Change note length
* Amyprintf.c ne (x = 1,2,4,8,16 —> I=whole-note, 2=half-note, 4=guarter-note, ...)

m| Fx : play rest

{142 fx =1,2,4,8,16 l=whole-rest, 2=half-rest, 4=guarter-rest, ...)
va| Ox : Change octave (x = 0,1,2,3)

sl . ¢ Bxtend
ns| Tx : Change

17| Additional functionality:

18| OL : activate octasve LOW
1w ON : deactivate octave LOW = activatl
8

octave normal (00,01,02,03)

12| unsigned int T13_values[] = {62977, 53550, 56122, 53061, 50000, 47278, 44685, 42092, 39796, 37500, 35450, 33401, 275}:
/¢ Timer-T13-periods (frequencies) of the notes

e f2]=d", [3] "efd]=e' [S]=L",

‘L [8)=gds', [9)=a’, [10)=ais’, [11}=h",

ency for rest>

13| ungigned int length_of_a_whole_note = 16113:
| // Default length of a whole-note with temps 120

[ TSimulation [ L:31¢C:1 [car]numscrl
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Double click MAIN.C and insert (2/3) Global Variables:

[l *** Songs ***:

// Maus am Mars (song a) :

const char
songa[]="T12000L4FL8AL401C.O0L8FEGL201CO0P4P8L4EL8GO1L4C.O0L8EFAL201CP4
P8OOL4FL8AO1L4C.O0L8FH-O1L4DFLBFEDDCOOHO1CDCOOH-GL2F.";

/] Yesterday (song b) :

const char songb[]="T12000L8GL16FL2F.P4L8AHO1C+DEFL4EL8DL2D.P8L8DDCOOH-
AGL4H-L8AL4A.LAGFLBAL2GL8DLAFL8AL2AAAL4O1DEFLSEDLAE.L8DLACEFCOOH-
AL8GL16FL2F.PALSBAHO1C+DEFL4EL8DL2D.P8LEDDCOOH-AGLA4H-
L8AL4A.LAGFLSAL2GL8DLAFL8AL2A";

// Bruder Jakob (song c) :

const char songc[]="T12000L4FGAFFGAFAH-0O1L2CO0L4AH-0O1L2CL8CDCOO0LS8H-
LAAFO1L8CDCOOL8H-LAAFFCL2FLAFCL2F";

// Happy birthday (song d) :

const char
songd[]="T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL401DO0HL8GGLAF+L4EO1L8C
COOL4HGAL2G";

// Take Me Home, Country Roads (song e):

const char
songe[]="T19900L4DDE.L2D.P2L4EL8DL4EL2G.P2L8AL4A.L4H.L2A.LAEEEDLSELAGL1GP
1L4DDE.L2D.L4EGGHLIHLAAAAAH.L2A.LAEGGAL2G.LAGALIHL8HALAGL1AL4HALLG
LAHO1LADL1EL4AEEDOOLIHL8HAGALIHL8HALAGL1GLAGALLG";

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

const char
songf[]="T19900L8DGGO1DDOOHHGGAADDL4GP8L8DGGO1DDOOHHGGAADDLA4GPSLS
HAHO1COOAHO1CDOOL8HAHO1CO0AHO1CDOODGGO1DDOOHHGGAADDLAG";

// Ich geh mit meiner Laterne (song g):

const char
songg[]="T12000L8CLAFL8FAFAO1L4C.O0L4AL8FG.L16GL8GGAGLAF.PAO0LBCLAFLSFA
FAO1L4C.O0L4AL8FG.L16GL8GGAGLAF.PAO0LSAO1LACOOLSALAFLBAOLILACOOLBALAF
L8FGGGGAGLA4FP4.00L8BAO1L4CO0LBALAFLBAOLILACOOLBALAFLBFGGGGAGLAFP4.™,

// The little drummer boy (song h):

const char
songh[]="T120P200L2D.L4EL2F+L4F+L4F+L8GF+L4GL2F+P2LADDEF+LAF+LAF+LAF+L8G
F+L4GL2F+P2LAEF+L4AGAAAHLBAGLAF+L2EP2LAEF+L4GAAAHO1LB8COOL8HLAAL2GLS
HALAGL2F+L8AGLAF+L2EP1L2D.L4ELAF+F+F+F+L8GF+L4GL2F+P1L8EDL4EL2D";

I/ Hey, Pippi Langstrumpf (song i):

const char
songi[]="T1800LL4AONOOL4DF+DL2EL8GF+EDL4C+EOLAONOOL4C+L2DF+OLL4AONO
OLADF+DL2EL8GF+EDL4C+EOLL4AONOOLAC+DP4P20LL4AONOOLADF+DL2EL8GF+ED
LAC+EOLAONOOL4C+L2DF+OLL4AONOOLADF+DL2EL8GF+EDL4C+EOLL4AAONOOLAC+
DP4P200L2F+L4F+F+L2GLAGL8GF+L4ELSEELAELS8EDLAC+DEPAL2F+LAF+F+L2GL4GF+
EEDC+DP4L2F+GAH.O1L4DC+0O0L4HAGL2A01L4C+0O0L4HAGF+L2G.LAHAGF+EL2F+GL
4AF+GAL2H.01L4DC+0O0L4HAGL2A.01L4C+O0L4HAGF+L2G.LAHAGF+EL2F+EDP2";
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// Stille Nacht, heilige Nacht (song j):

const char
songj[]="T7200L8G.L16AL8GL4E.L8G.L16AL8GL4E.O1L4DL8DO0L4H.01L4CL8CO0LAG.L
4AL8AO1L8C.O0L16HL8ALBG.L16ALSGLAE.LAALBAO1L8C.O0L16HL8AL8G.L16AL8GLA
E.O1L4DL8DL8F.L16DO0L8HO1L4C.L4E.L8C.O0L16GL8ELSG.L16FL8DLI1C.";

// Junge komm bald wieder (song K):

const char
songk[]="T12000L4DDL8C+L8DL4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL2C.LAEEL8D+
L8EL4AF+LAE.LBELAGLAF+L4EL2D.LAGGGEL2CLAGF+L4EL2D.LAF+L4F+.L8ELAEL2DLAE
L4D.L8COLL2H.ONOOL4DDL8C+L8DLA4EL4AD.OLL8HONOOL4ELAD.OLL8HONOOL2C.L4E
EL8D+L8ELAF+L4E.LSELAGF+L4AL2GP8LEDDDDDDDDDLADP8LEDLED+L8DDDDDLSD
+L8DL4DP8L8DLSEEEEEEL2GP8LSEL1DP8L8DLSEEEL4E.P8L8GGGF+L8GL1A.";

// Lili Marleen (song I):

const char
songl[]="T12000L4EL8E.L16FLAGLAEL8F.L16FL8F.01L16CO0L2HLS8D.L16DL8D.L16ELAFL
8F.L16GL8H.L16AL8G.L16FL4E.L8CL4ALBH.O1L16COOLAHLAALAALAGLAH.LBALAGLAFL
4A.L8GLAFELAG.L8EL4G.L8FLAFO1LADL2CP400L4ELAG.LBFLAFOLLAHONOOL2C.",

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

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

char song[MAX_SONG_LENGTH];
T —
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Double click MAIN.C and insert (3/3) 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 beats/minute

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 i
unsigned int next_song_j=0; // song counter song j
unsigned int next_song_k=0; // song counter song k
unsigned int next_song_I=0; // song counter song |
unsigned int next_song_m=0; // song counter song m

volatile bit OctaveLOW=0FF;
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NEE@ s an9 r ) A @ ecsaf@m]s
@ (%] (& ¥4 Tagett LA .|

[¥] marn.cx [ MAIN.H || ¥1 myprintfe [ [¥ec2c } -
=i Target 1 =

E

=

-2 Dave Files

Start_V3.Aé6
+-[A MAIN.C
0-A5C5.C
BI0.C
uoco.c
USICO.C
ccac
+-ACCUGL.C

23 User Files

myprintf.c

156
157
153
159
160
161
182
163
164
165
166
187
168
189
170
m
172
173
174
175
176
w7
178
179
180
181
182
183
184
185
186
187
188
183
180

|<]

const char songk[]="T12000L4DDLEC+LEDLAEL4D. OLLEIONCOOL4EL4D, OLLEHONOOLZC, LAEELS D+ L8

A4 Lili Marleen {song 1):

const char songl[]="T12Z000L4ELSE.Ll16FL4GL4ELSF.LIGFL8F.0lL16CO0LZHLED. L16DLED. L1GEL

A4 musical scale / chromatic scale / for testing purpose (song m)
const char songm[]="T600ONOOL1C.OLLIC.";

char song[MAX SONG_ LENGTH] ;

/4 default values
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

volatile
volatile
volatile
volatile
volatile
volatile
volatile

for
int
int
int
int
int
int
int

global variables - will be overwritten before use:
note=12;

octave=1l;

current _note length=16113;

old note_length=16113;

tempo=120; // 120 beats/minute

pos=0; // current note

max=0; [/ song lengih

A/ song counters:

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

volatile

int
int
int
int
int
int
int
int
int
int
int
int
int

bit

/4 USER CODE

next_song_a=0; s song counier
next song b=0; // song counter
next song c=0; // song counter
next_song_d=0: s song counter
next song e=0; // song counter
next_song_£=0; // song counter
next_song_g=0; // song counter
next song h=0; // song counter
next_song_i=0; // song counter
next_song_j=0; // song counter
next song k=0; // song counter
next_song_l=0; // song counter
next song m=0; s song counter

song
song
song
song
song
song
song
song
song
song
song
song
song

st

Bk bl b G Ry Q0

OctaveLOW=0FF;

END

B

|4

Build target 'Target 1'
assembling Start V3. L66...

«|r

|simulation |

N
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Double click MAIN.C and change function “char input (void)”:

from:

char input (void)
{
char in="";
do
{
myprintf("your choice: ");
in = (char)UOCO_ASC_uwGetData();
Iwhile (in!="1"' && in!="2' && in 1="3");
return in;

¥

to:

char input (void)
{
charin="";
do
{
myprintf("your choice: ");
in = (char)U0OC0_ASC_uwGetData();
Iwhile (!(in>="a'&&Iin<='m’) );
return in;

¥

Application Note

80

V2.0, 2010-04




(infineon.

AP16175
XE164 Playing Music

Y. XE164 - pVisiond

File Edit View Project Flash Debug Peripherals Tools SVYCS Window Help

Rl IR " I 1 | -ae@le o5 @@
i B ) s | 48] Terom s
‘ v X
=3 Target 1 = :I
. -~
=3 Dave Files 1% // USER CODE END
Start_V3.A66 155
200
f MAIN'C 2m //*rlf***rlf***rlf***rlf***rlf***rlf***rlf**************************************************
1-AS5CS.C m | f/ @Prototypes Of Local Functions
3] IO.C 203 //****************************************************************************
* BUbCco.C - /7 USER CODE BEGIN (MAIN Ge 1,9)
205 I General,
1 UsICo.C 26 char input (void)
- @ACC2.C w {
5B CCUBL.C 208 char in=' "
=& User Files - ?o
myprintf.c 2n myprintf ("your choice: ™):
212 in = (char)U0CO_ASC uwGetDatal):
213 lwhile ( l(inx="a'&&in<="m') }:
214 return in;
25 1
216
27E // USER CODE END
218
213
220 //){'>l'3{'*){'>l'9{'*){'>l'){'){'ﬂ'>l'3{'*){'>l'3{'*){'>l'9{'*){'>l'){'*W*******W*******W*******W*******W*******W*){’*){'*){'*
o J/ @Function void MAIN vInit(void)
wm| S
= /-
2 /S @Description Thig function initializes the microcontroller.
S
| ettt et
27 J/ @Returnvalue None
@ S
B
on // @Parameters None
@ S
| [
Ann S AT AT AA_A0TA
JRE 4

Build target 'Target 1'
assembling Start V3. L66...

Kl

|simulation |
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Double click MAIN.C and insert the function play_song():

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: Yesterday\n");

if (next_song_c && ((sizeof(songc)-1)< MAX_SONG_LENGTH))
strcpy(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))
strcpy(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))
strcpy(song,songl), max=(sizeof(songl))-1, --next_song_1I,
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(mb1,"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 CCUGB1 - Timer T12 - ISR the first time

CCUG61_ISS =CCU6L IS | 0x80; // set ST12PM -> Set-Timer-T12Period-Match-Flag

while (pos<=max); // wait until song end is reached 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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S W] b ] r g ) -Bae @ =X JEEIR
R NEAN $¥ | Tagett - A
‘ MAIN.C [ MAIN.H [ myprintf.c [ cca.c ‘ v x
=13 Target 1 25/ USER CODE BEGIN (MAIN General,Dd) EI
26 char input (veid)
aw {
208 char in=" ';
209 do
210 {
211 myprintf ("your choice: )
212 in = (char)UOCO_ASC uwGetData():
213 twhile ( !{in>="a'&&in<="m") ):
214 return in;
25}
216
27 void play song(veid)
a8 |
213 max=0; J
220 if { next song_a && ((sizeof(songa)-1)< MAX SONG LENGTH) )
27 strcpy(song, songa), max=(sizeof(songa))-1, --next_song_a,
222 myprintf ("\nplaying: Maus am Marsin"):
223 if (next song b && ((sizeof(songb)-1)< MAX SONG_LENGTH) )
224 strcpy(song, songh), max=(sizeof (songb))-1, --next_song_hb,
225 myprintf ("\nplaying: Yesterdayin"):
2% if (next song c && ((sizeof(songc)-1)< MAX SONG_LENGTH) )
227 strcpy(song, songc), max=(sizeof (songc))-1, --next_song_c,
228 myprintf ("\nplaying: Frere Jacques - Lazy Jochn - Bruder Jakobin"):
229 if (next song d && ((sizeof(songd)-1)< MAX SONG_LENGTH) )
230 strcpy(song, songd), max=(sizeof (songd))-1, --next_song_d,
23 myprintf ("\nplaying: Happy birthdayin");
) if (next song e && ((sizeof(songe)-1)< MAX SONG_LENGTH) )
m strcpy(song, songe), max=(sizeof (songe))-1, --next_song_e,
23 myprintf ("\nplaying: Take Me Home, Country Roads\n");:
23 if (next song f && ((sizeof(songf)-1)< MAX SONG_LENGTH) )
2% strcpy(song, songf), max=(sizeof (songf))-1, --next_song_f,
27 myprintf ("\nplaying: Es tanzt ein Bi-ba-butzemanni\n"):
2 if (next_song g && ((sizeof(songg)-1)< MAX SONG_LENGTH) )
23 strcpy(song, songq), max=(sizeof (songg))-1, --next_song_g,
20 myprintf ("\nplaying: Ich geh mit meiner Laternein"): j
201 if (next_song_h && ((sizeof(songh)-1)< MAX SONG_LENGTH) ) —
242 strcpy(song, songh), max=(sizeof(songh))-1, --next song h,
243 myprintf ("\nplaying: The little drummer boyin"});
284 if (next_song_1i && ((sizeof(songi)-1)< MAX_ SONG_LENGTH) )
245 strcpy(song, songi), max=(sizeof(songi))-1, --next_song_i,
25 myprintf ("\nplaying: Hey, Pippi Langstrumpfin"};
247 if (next_song_7j && ((sizeof(songj)-1)< MAX_ SONG_LENGTH) )
248 strcpy(song, songj), max=(sizeof(songj))-1, --next_song_3j,
ELL] myprintf ("\nplaying: Stille Nacht, heilige Nachtin"):
250 if (next song_k && ((sizeof(songk)-1)< MAX SONG_LENGTH) )
251 strcpy(song, songk), max=(sizeof (songk))-1, --next_song_k,
52 myprintf ("\nplaying: Junge komm bald wiederin"):
253 if (next _song_l && ((sizeof(songl)-1)< MAX SONG_LENGTH) )
254 strcpy(song, songl), max=(sizeof(songl))-1, --next_song_l1,
25 myprintf ("\nplaying: Lili Marleenin");
256 if (next_song m && ((sizeof(songm)-1)< MAX SONG_LENGTH) ) J
257 strcpy(song, songm), max=(sizeof (songm))-1, --next_song_m,
258 myprintf ("\nplaying: musical scale / chromatic scale / for testing purposein™);
58
260 sprintf (mbl, "zong-length = %5u Bytel[s] \n",max):
261 myprintf (mbl);
262 pos=0;
263
264 if (max>0) // there is something to play
265 {
268 /7 start CCU61 - Timer TI1Z - ISR the first time
267 CCUE61_Iss = CCusl Is | 0x80: // set STIZPM -> Set-Timer-TlZPeriod-Match-Flag
268
283 while (pos<=maz); A/ wait until song end is reached or abort by user iz done
27 }
o)
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272
273
274
275
276
277
278
279
280
28
282

0/, USER CODE END

284
285
266
287
266
283
290
291
292
293
234
29
2%
247

4]

}

//************************>lf***************************************************
void MAIN vInit(void)

/A

if ( (UOCO_RBUF=='z') )

myprintf ("Song aborted.\n");

sprintf (mbl, "End of the song reached

i
i
else
i
myprintt (mbl) ;
}

@Function

(pos=%5u of maz%bu).\n",pos,max);

@Description

This function initializes fthe microcontroller.

#Returnvalus

None

@Parameters

None

Build target 'Target 1°
assembling Start V3.L66...

4

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

// enable CCU61 Timer T12 additional prescaler (1/256 prescaler of T12):
CCU61_TCTR0=CCU61_TCTRO | 0x0008;

Y. XE164 - pVisiond : ' J@E

File Edit View Project Hash Debug Peripherals Tools SVYCS Window Help

R IR ) r i s | e -3e@le o5 a @]
(2 @ | 48 | o ey
‘ MAIN.C* [ MAIN.H [ myprintf.c [ ccac ‘ - x
=-ia Target 1 = j
aDave F||es 529 //)F)l'*)lr)(r>l'>¥>l'>ir>l'>ir)F)F)F)F)F)l'*>l'>(r>l'>¥>l'>ir>l')F)F)F)F)l'*)lr)(r>l'>(r>l'>ir*){r*)F)F)l'*)lr)(r>l'>¥>l'>ir*){r************************ =

Start_V3.A66 -

su | // USER CODE BEGIN (Main,I)

532

s | // USER CODE END

53 L

5% void main (void)

5350 {

537 4/ USER CODE BEGIN (Main,Z)

5%

533 // USER CODE END

=& User Files -
] " 541 MATN_wInit():
& myprintf.c o -

543 4/ USER CODE BEGIN (Main,3)

544 while (R5232_wait);

545

545 4/ enable CCU6I Timer TI1Z additional prescaler (1/256 prescaler of T12):

547 CCUS1_TCTRO=CCU&1l_TCTRO | 0xz0008;

548 // USER CODE END

549

550 while (1)

551 {

552

o5 // USER CODE BEGIN (Main,4)

554 myprintf (menu);

i gelect=input();

55

557 switch (select)

558 {

553 case "1': blinking=0FF, IO _vResetPin(IO P2 7), myprintf("\n*** LED IO Port 2.7 ON
560 case "2': blinking=0FF, IO _vSetPin(IO P2 7), myprintf("\n*** LED IO Port 2.7 OFF
581 case "3': blinking=0N, myprintf("\n*** LED IO _FPort_ 2.7 BLINKING ***\n");

562 }

562 /7 USER CODE END L 4
|1 >
Build target 'Target 1' =
assewmb ling Start7V3 LLBEL L. -
[« »

|simulation | |

NN
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Remember:
Unfortunately bit T12PRE is not available in the DAVE dialog.

Source: User’s Manual:

The input clock for timer T12 can be from fccus: to @ maximum of fccuesi/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 TI12PRE = 1.

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

%) File Edit View Took Window Help
) I Saoct (20 3] 25 @ [15% s @]
TCTRO

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

1% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

~ |sTE T13 STE T12
0 13 T13R oo | T13CLK  |cTMICDIR 557 |T12R 202 | T12cLK
i A —— W W i Th W

Field Bits |Type |Description

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

Selects the input clock for timer T12 that is derived
from the peripheral clock according to the equation
fry2 = foce / 25T 120K,

000g fr12 = fecs

0013 fT12 =feos/ 2

0105 f-|-12 “—“fcc5f4

0113 f'|'12 = fcc_ﬁfa

1003 f'|'13 =fepg/ 16

1013 fT12 = fccgl 32

1 103 f-|-12 = fCGﬁ /64

1 113 fT12 = fccﬁf 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.

[aTm0dm b mla ol

Timer 12 Resolution:
66 MHz / 256 (T12PRE=1, done by software) /32 =8.056,64 Hz =» Resolution = 124,12 us
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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, 10_vResetPin(I0_P2_7), myprintf("\n*** LED 10_Port_2.7 ON
***¥\n"); break;
case '2": blinking=OFF, 10_vSetPin(I0_P2_7), myprintf("\n*** LED I0_Port_2.7 OFF
***¥\n"); break;
case '3": blinking=ON, myprintf("\n*** LED IO_Port_2.7 BLINKING ***\n");
break;

¥

to:

myprintf(menu);
select=input();

switch (select)

{
case 'a": ++next_song_a, play_song(); break;
case 'b": ++next_song_b, play_song(); break;
case 'c': ++next_song_c, play_song(); break;
case 'd": ++next_song_d, play_song(); break;
case 'e": ++next_song_e, play_song(); break;
case 'f': ++next_song_f, play_song(); break;
case 'g": ++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 'I': ++next_song_|I, play_song(); break;
case 'm': ++next_song_m, play_song(); break;
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Y. XE164 - pVisiond ' L= ﬂ

File Edit View Project Fash Debug Peripherals Tools SVCS Window Help

NS HE | L@ r i i | o -Be @)oo ad]a
e 0 58 Tawe n A% R
£] MaIN.C* [ MAIN.H [ myprintf.c [ ¥lcoac ‘ -
=-ATarget 1 w| while (R5232 wait); zl
=21 Dave Files 545
® Start V3.A66 545 /s enable CCUE1 Timer T12 additional prescaler (1/256 prescaler of TIZ):
T 547 CCU&1 TCTRO=CCUG1 TCTRO | O0=z0008:
548 /4 USER CODE END
549
550 while (1)
551 {
552
553 // USER CODE BEGIN (Main,4)
BCc2.C 554 myprintf (menu) :
CCUs1.C 555 select=input():
=& User Files = )
K 557 switech (zelect)
=B myprintf.c i |
559 case 'a': ++next song_a, play song(); break;
560 case 'b': ++next song b, play song(); break;
561 case 'c': ++next song_c, play song(); break;
562 case 'd': ++next song d, play song(); break;
563 case 'e': ++next song e, play song(); break;
564 case 'f': ++next song f, play song(); break;
5686 case 'g': ++next song g, play song(); break;
566 case 'h': ++next song_h, play song(); break;
567 case '1': ++next song 1, play song(); break;
568 case ']': ++next song_j, play song(); break;
569 case 'k': ++next song k, play song(); break;
570 case '1l': ++next song 1, play song(); break;
571 case 'm': ++next song m, play song(); break;
572 }
573 /7 USER CODE END
574
575 }
576
57|} /4 End of function main
578
579

EBuild target 'Target 1'
asserdaling Start_V3.R66...

Kl

=1
- w
allis gl |

N

|sSimulation |
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Double click Main.h and insert the following Defines:

#define MAX_SONG_LENGTH 500

¥, XE164 - pVisiond
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

INEE@| s an 9 * == e e -Be@le oo a[F]
Pl e i | | Tament AN
MAIN/.(/ MAIN.H* [ myprintf.c [ fo'erXe } - x
=-i3Target 1 o j
=23 Dave Files 000 |/, 7 5k 5t s s 5k Sk skl kb sk ok ke b ok sk sk b 5k 5k 5k s S Sk ok b b Sk ke ke bk 5k 5k s 5 58 5k 5k S Sk ok ke ok St ke ke b ok Sk 5 5 58 5k Sk S Sk ok ok &
- Start V3.A66 ws| /S EMacros
- B b R b b b L S L e e b L e L e L L o S R
= BMAIN.C i
-~ main.h w2 | // USER CODE BEGIN (MAIN Header,3)
lintrins.h 43
. --Dxeleregs.h o4 | S/ USER CODE END
045
Iscs.h o
Dlo.h 047 //**)Qf*******************)Qf*******************)Qf*********************************
[Joc2.h g | // @Defines
DccuGlh 049 //**)Qf*******************)Qf*******************)Qf*********************************
. w0 | #define KEIL
usicO.h .
- u0e0.h 2 | #define SEG(func) (unsigned int) (((unsigned long) [ (void (far*) (void))func) »> 16)
L stdio.h 53 | #define SOF (func) (unsigned int) (((void (far *) (void))func)
"{]cty e.h 054
pe. 5| // USER CODE BEGIN (MATN Header,4)
= B5C5.C 5 | $define OFF 0
= [0.C o7 | #define ON 1
auoco.c - #define MAX SONG_LENGTH 500
N 053 efine _ _
= BUSICO.C ws| // USER CODE END
=-H CC2.C 061
=B CCUeL.C 062
063 //**7(/)Qf****)lf)lf)lf***********7(/)Qf****>lf)lf)lf***********7(/)Qf****)lf)lf)lf*************************

=& User Files
=-F myprintf.c

[E:
065
(0R6
05
0E3
g
070
o7
072

<]

2

3

2

/7 @Typedefs

7 A s S S sk sk sk Sk ke sk sk sk ok ok sk sk 5 S 3 sk sk sk Sk ok sk ok sk ok sk ok ke sk sk ok sk 3 sk sk st ok b sk ok ok sk ok sk ok ok sk sk ok sk ok sk sk st ok Sk sk sk ok ok ok ok

/¢ USER CODE BEGIN (MAIN Header,d)

A/ USER CODE END

T A RS S Ak sk sk ok ke st ok sk gk st S S Ak Ak ok S Ak sk sk ok ok 7 gk st ok st A Ak sk ot ok S Ak sk sk ok ok ok e sk ok ok ok A A S ot S S A Ak sk ok

FAVNY-IE SNNGFIPRUE SOl IO AR N ¥ SURTINE N

- -
4 ‘

N

Isimulation |
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Double click Main.h and change extern declarations “Global Variables”

from:

extern volatile int RS232_wait;
extern volatile bit blinking;

to:

extern volatile int RS232_walit;

extern unsigned int T13_values[];

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 OctaveLOW,

Application Note
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V. XE164 - Visi ' _Dﬂ

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
iNSdEa Gy | 9 o ;| B rBR* A e oo

(4 ¢ 0 Taget Y .

MAIN/.(/ MAIN.H* [ myprintf.c [ feerye } - x
=-#3Target 1 o ZI
= -3 Dave Files o7t
Start V3 A66 072 //){'***){'){'************************)l')»l')l'*********){’*){')#)#){')l'al'al'*************************
4 MAIN_C | // @Imported Global Variables
. 074 //){'***){'){'************************)l')»l')l'*********){’*){')#)#){')l'al'al'*************************
-~ main.h o
LJintrins.h ws | // USER CODE BEGIN (MAIN Header,6)
~xeléxregs.h | ™
o h wa| // USER CODE END
ISCS' 07g
—@ioh =
Dcczh 0= //****************************************************************************
@ ecubl.h 02| /S @Global Variables
R ) (=) //******************************************7&*****>lf>lf>lf*************************
LIusicO.h o
- uQc0.h ws| // USER CODE BEGIN (MAIN Header,?7)
Jstdio.h 6 | extern volatile int RS232 wait;
a7
dctypeh m | extern unsigned int T13 values[]:
- _
B5Cs5.C 3 | extern unsigned int length_of_a whole_note;
#10.C 00 | extern char song[]:
uoco.c 151 | extern veolatile unsigned int note;
USICO.C 12 | extern veolatile unsigned int octave;
' 0 | extern volatile unsigned int current_note_length:
cca.c 04| extern volatile unsigned int old note length;
w3 CCU61.C %5 | extern volatile unsigned int tempo:
1% | extern volatile unsigned int pos:;

=& User Files
=-E myprintf.c

5

7 | extern volatile unsigned int max;
15 | extern veolatile kit OctaveLOW:

| // USER CODE END

100
10
o g B R S R S

wm| S/ @Prototypes OFf Global Functions
104 //*)Qf****************************************)Qf*********************************

=

105

1| el |

b4
4

3

|simulation |

N
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Double click Main.h and insert include files:

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

¥, XE164 - pVisiond

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

INSHS| s BB 9 " = aE g | B |@ e occelm]a
H 2 (¥ # 55 Tagett AN
MAIN/.(/ MAIN.H* [ myprintf.c [ fo'erXe } - x
=-iTarget 1 ] ni| // USER CODE BEGIN (MAIN Header,S) zi
=3 Dave Files 14| extern void myprintf (const char *p);
-8 Start_V3.A66 15| // [USER CODE END
&1 MAIN.C .
Dmaln.h 118 //7{'7{'7{'3{'){'){’){'3{'>l’>l’>l’)l’****){’){’){'7{'7{'7{'7{'){'3{'){'){’){'>l’>l’>l’>l’)l’***){’){’){'7{'7{'7{'7{'3{'){'3{'){'){’)l’>l’>l’>l’>l’****W*W**W*************
lintrins.h 13| // @Interrupt Vectors
DXelGXregS h 120 //*7&7&*****>l'>l'>l'rl'**********7&*****>l'>l'>l'7l'rl'********7&7&******>l'>l'rl'7l'***********************
121
g?csh'h 12| // USER CODE BEGIN (MAIN Header,?9)
e 108 123
Lcc2.h | // USER CODE END
~Hocuél.h E:
DUSICO-h 127 //***)Qf****)lf)lf)lf***********7(/)Qf****){f)lf)lf***********7(/)Qf****)lf)lf**************************
~Eu0c0.h | // @Project Includes
Dstdloh 129 //***)Qf****)lf)lf)lf***********7(/)Qf****){f)lf)lf***********7(/)Qf****)lf)lf**************************
130
ctypeh 131 | #include <Intrins.h>
=@ 5C5.C .
=-#10.C 13 | #include "XEl©xREGS.H™
= F UOCO.C 134 | #include "SCS.H"
135
»
=B USICo.C 1% | #include  "IOLVH"
=B CC2.C 177 | #include  "CCZ.HT
= CCUB1.C 13 | #include "CCUG1.H"
138 | #include "USICO.H"

=& User Files
=-F myprintf.c

/¢ USER CODE BEGIN (MAIN Header,10)

#include
#include
#include
#include
#include

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

<stdlib.h>

<string.h>

"read_song_string.h"

S/ USER CODE END

1 :

Isimulation

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

from:

if(RS232_wait)
RS232 wait--;

if (blinking)
{

10_vTogglePin(10_P2_7);
}

to:

if(RS232_wait)
RS232 wait--;

I0_vTogglePin(10_P2 7);
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W, XE164 - pVision4 _.- =B

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

INESE@| s B’ "7 -Bel@le oo a[F]
Lo )Y 8 Tagett - aK |

| MAIN.C [ MAIN.H [ myprintf/.c/ ccz.c*} -

=-#Target 1 E I — — — j
=-&3 Dave Files a | /7 BReiurnvalue None e
-~ Start_V3.A66 2 ? j
N il [V — - - -
AMAIN.C | // BParameters HNone
BS5CS.C v | S/
®I10.C C1 [ pem—— N . o
BUDCO.C aw| // @Date 17.04.2010
& ;| S
USICO'C 309 //**)Qf*************************************************************************
Bcc2.c a0
B CCUB1.C m | // USER CODE BEGIN (Tmr7,1)
=-& User Files o

m| /S USER CODE END
a4 b
#5 void CC2 viTmr7(veid) interrupt CC2_T7INT
6[] {

7 /7 USER CODE BEGIN (Tmr7,2)

g if (RS232 wait)

39 RS232 wait--;

20 -
3 I0_vTogglePin (IO _FP2_7);
= // USER CODE END

323
w|} // End of function CC2 viTmr7
25
8
a7
b
[/, USER CODE BEGIN (CC2 General,10)
0

@ | // USER CODE END

332

ceri g AJ
B

|l »

|simulation | \

myprintf.c

3

2

L

XE164
CPU

Remember: )

Port_2 pins used as GPIO: é

Port Lines | Function Comment

P2.8 | Show start of next note User LED_2: Toggled via Software
-
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Double click CCU61.C insert code (CCUG61 Interrupt Service Routine, Timer T12 period match) :

if ((char)U0CO0_RBUF =="z") // song aborted by user
pos=max+1;

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

// T12, note length

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

CCUG61_CC61SR=0; // not used (100% duty cycle)

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

CCU61_vEnableShadowTransfer(CCU61_TIMER_12);

/I T13, note frequency

CCU61_T13PR=T13 values[note]/octave; // note frequency
CCU61_CC63SR=T13 values[note]/octave/2; // duty cycle note frequency = 50 %
CCU61_vEnableShadowTransfer(CCU61_TIMER_13);

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

if  (octave == 1 && OctaveLOW==0FF) myprintf("*O0*");
else if (octave == 1 && OctaveLOW== ON) myprintf("*OL*");
else if (octave == 2) myprintf("*O1*");

else if (octave == 4) myprintf("*02*");

else if (octave == 8) myprintf("*O3*");

else myprintf("????");

sprintf(mb2,", T12-pv=%5u (%5u),",current_note_length, CCU61_T12PR);
myprintf(mb2);
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sprintf(mb2,"T12-p=%1.2f (%1.2f)[s],

",current_note_length*124.12/1000.0/1000.0,CCU61_T12PR*124.12/1000.0/1000.0);
myprintf(mb2);

sprintf(mb2,"T13-pv=%5u (%5u),"”, T13_values[note]/octave,CCU61_T13PR);
myprintf(mb2);

if (OctaveLOW==0FF)
{
help=(float) T13_values[note];

help=((help/octave)*60.606)/1000.0/1000.0/1000.0;
help=1/help;

sprintf(mb2,"T13-f=%7.0f[Hz]\n" help);
myprintf(mb2);
¥
else if (OctaveLOW==0N)

{
help=(float)T13_values[note];

help=((help/octave)*121.21)/1000.0/1000.0/1000.0;
help=1/help;

sprintf(mb2,"T13-f=%7.0f[Hz]\n" ,help);
myprintf(mb2);

¥

I0_vTogglePin(10_P2_8); // Toggle P2.8
CCU61_vStartTmr(CCU61_TIMER_12); // Start next note (T12 single shot)

¥
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Ele Edit !Esew Project Fash Debug anprerals Tools SVCS Window Help
i A Qe

[ ] A

# void CCUSL viNedelD (veid)

=50 {
am 'SER CODE BEGIN (NodeI(,2)
an
. rr
m
. an if(CCUS1_IS & 0x0080)
mi |
* auslco.c am / Timer T12 period me
w-BCC2.C P
5 CCUs1.C // USER CODE BEGIN (NodeID,19)
. _,|_‘|§;er|:||B if ( (char)UQCO_RBUF == 'z' )
pos=max+l;
“myprintf.c

if (pos<=max)
{
read_song_steingil: //

» note Id(!
CCU61 _T12PR= ([float.]c-urr#nf note
CCUE1l_CCBDSR=0; //

CCUGL_CCE15R=
£/ if re
CCUEL_CCS25R=07
DCL161_vEna,Jleuhad0ufTran:sie £ (CCUG1

'/ T13, note fregquency

S ESSBELASEUUEU NP HE N BN NN

Application Note

/f song aborted by

CCUS1_T13PR=T13_wvaluea[note] foctave:

[#] ccusr.c* ]

interrupt CCUSL_NodelD_INT

user

i od value pote length

20.0)

lenqrhf(ﬂnt):pmpn'

1_TIMER_12):

98

oCUEl rL63'm—'r13 _values[note] foctave = 50 4
©CU61 vEnableShadowTransfer (CCUGL_TIMER_ 13]r
if {note == 0) myprinti("note=c ");
else if (note == lJ myprintf ["not is™) i
elge if (note == 2) myprintf("note=d "):
elgse if (note 1) myprintf(“note d1=‘"J,
else if (note == 4) myprintf("note=e H
elge if (note == §) myprintf("note
elge if (note &) myprintf ("note
else if (note == 7) myprintf("note=g
alge if (note == B) myprintf ("note=gi:
else if (note == 9] myprintf ("note
else if (note ==10) myprintf(Tnote=ajis"
A elge if (note ==11) myprintf ("note=h
] else if (note ==12) myprintf("note=-
anz alza myprintl (Tnote=7727"
a3
4 if {octave == 1 && OctavelOW==0FF) myprintf ("*00*");
a5 else if (octave == 1 && OctavelOW== ON) myprintf ("*OL*7):
ik elge if (octave 2) myprintf (™ ?
a7 else if (octave == 4) myprintf ("*02*");
am else if (octave == 3) myprintf(™* -
L] else myprintf ("R
an
an sprintf (mb2, ™, TlZ-pv=%5u (%5u),",current_note length,CCUS1_T12PR):
a myprintf (mb2) ;
o
' sprintf (mb2, "T12-p=31.2f ($1.2f) [&], ",current_note_length*124.12/1000.0/1000.0,CCUE1_T12PR*124.1;
L= myprintf (mb2) ;
A
ar aprintf (mb2, "T13-pv=%5u (i5u),"”, T13_values[note]/octave,CCUEL_T13FR);
-] myprintfimba) ;
=]
am if [(OctavellW==0FF)
4 {
an help=(fleoat)T13_wvalues|[note]:
) help=({ (help/octave) *60. 606) /1000, 0/1000. 071000, 0;
= help=1/help:
s aprintf (mb2, "T13-£=%7,0f [Hz]\n", help):
L] myprintf (mb2) ;

A100a.

-

LA1000.0) ¢
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S ERBBONRRAEASESEESEE5ERE

®8// USER CODE

54
s

H

£

CoUS1_ISR |= 0x0080;

| W

/ USER CODE

)
else if (OctavelOW==0N)

{
help=(float)T13_values[note]:
help=((help/octave) *121,21) /1000, 01000, 01000, 0
help=1/help:
sprintf (mb2, "T13-f=%7.0f[Hz]\n", help)s
myprintf (mb2) ;
¥

I0_vTogglePin (IQ_P2_8): // Toggle P2.8
CCUE1_vStareTme (CCUS1_TIMER_12); // Start next note (T12 single shot)

USER CODE END

S elear flag CCUSI IS TIZEM

End of function CCU61 viNodelIO

BEGIN (Ccl'6] General,l0)

END

I [ ‘cAPuM|scrLo]

Application Note
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Double click CCU61.C insert Global Variables:

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

W, XE164 - pVision4 L |EI &

File Edit View Project Hash Debug Peripherals Tools SVCS Window Help

NS HS| % BRR|9 r =g g -Be @ e osaE@a
¥ Tegett LN R
! MAIN.C [ MAIN.H [ myprintf.c [ccz/./ ¥ ccus1.c‘ - x
=i Target 1 o :l
=23 Dave Files i =
Start V3 A66 063 //************************){’*){’){’){’*****){’*){’***************************************
MAIN_C w4 S/ @Imported Global Variakbles
. 0ES //****************************************************************************

6]

BSsCs.C -
#I0.C w7 | S/ USER CODF BEGIN (CCUEI General,é)
uoco.c % /¢ USER CODE END

063 o
USICO.C -
ccz2.c i
CCU61C 072 //a{'ﬂ':»{'*ﬂ'*****){'*ﬂ'*****){'*ﬂ'*****){'*ﬂ'*****w*ﬂ'*************************************){'*
w2 S/ @Global Variables

= auser Flles 074 //****************************************************************************
@ myprintf.c .
0% // USER CODF BEGIN [CCU61 _General,7)
077 | ¢char mb2[500]: // message buffer for sprintf()
7z float help:;
e S/ USER CODE END
080
081
ez //){’)l’){’){’)l’***********************************************************************
e S/ @FExternal Frototypes
084 //****************************************************************************
085
ws // USER CODE BEGIN (CCU81 General,8)
ierd
s | S/ USER CODE END
=)
090
07 //****************************************************************************
w | /S @FPrototypes Of Local Functions
092 //***:{'**alwl'a{wl'*:{wl'*alwl'a{wl'*:{wl'*******************************************************
3%
ws // USER CODE BEGIN (CCU6I General,B)
0%

&

&l

&l

il

mew b S s TTOTIT oomTT TTRTO

[l

S

N

|simulation |
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File — New

Y. XE164 - pVisiond

TN

File | Edit View Project Hash Debug Peripherals Tools SYCS Window Help
Strg+N ;oo

= Open
Close
Save
Save As...
Save All

Device Database...
License Management...

=)

Print Setup...
Print...
Print Preview

1cCcusl.C
2CC2e

3 MAIN.H

4 MAIN.C

5 myprintf.c

Exit

Strg+5

Strg+P

Iz I | 2% SRR eoOR

[ilzl]
[il:1|
g2
083
04
085
il
087
083
O3
030
om
03z
092
034
035
036

Kl

//***a{w{'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'*******************************

S/ @Imported Global Variables
//7{’*)(’7{’){’7{’7{’*7{’*){’7{’*7{’7{’*7{’**7{’*7{’7{’){’7{’*){’7{’*****************7{’7{’){’7{’){’){’7{’){’***********************

// USER CODF BEGIN (CCU61 General,6)

s/ USER CODE END

//***a{w{'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'>{'>l'>l—>{'>l'>{'>{'>l'*******************************

S/ @Global Variables
//7(’){’)(’){’){’){’){’)l’){’)l’){’){’)l’){’)l’)l’)(’)l’){’){’)l’7{’7{’){’){’){’){’7{’){’){’)l’)l’)(’)l’)(’){’)l’***************************************

// USER CODE BEGIN (CCU61 General,7)

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

g ST @I D)

//****************************************************************************

S/ @External Prototypes
//){')l’){'){')l’*)l’)l’){')l’){'){')l’**************************)l’){')l’){'){')l’**)l’){')l’){'){')l’***********************

// USER CODE BEGIN [CCUE] General,8)

// USER CODE END
//7(’){’)(’){’){’){’){’)l’)(’)l’)(’){’)l’){’){’)l’)(’)l’)(’){’)l’){’){’ﬂ’){’*){’){’*){’){’ﬂ’){’**){’*){’){’ﬂ’){’){’){’){’){’){’){’ﬂ’){’){’*){’){’***********************
// @Prototypes OFf Local Functions

//****************************************************************************

// USER CODE BEGIN (CCU&1 General,?)

S TTOTET o TR T

<

Create an empty document

- -
41k ‘

|simulation [

N
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& /

Insert:

| extern void read song_string (void);

¥. XE164 - pVisiond L |IZI ﬁ

File Edit View Project Fash Debug Peripherals Tools SYCS Window Help

NS HS |4 B9 LN T 1Re Qe 6’&*
L@ | 8| Taget AN R

e-iaTarget 1
= &3 Dave Files ZI
Start_V3.A66

USICO.C
cca.c

....... CCusl.C
= User Files

....... myprintf.c

=
i
4

3

|simulation [

N
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File — Save As...

V. XE164 - pVisiond _
¢ File Edit Yiew Project Hash Debug Peripherals Tools SVCS Window Help

ANN=2" - IR A R EE e B @le @a-&
P B ) B 8 ] Tagett Ay -

=-iaTarget 1
=& Dave Files z]
Start V3.A66
1 MAIN.C
5CS.C
B10.C
....... Joco.c T
USICO.C Savein: | S E164 Edll o ote
ce2.C 123 ptp 310.LST 35CS.LST 2USIC0.L
"""" Ccuel.C H002.C “10,0B] 95CS,0B] AUSICO.C
=& User Files CC2.H MAIN.C HStart V3.A66 HxE164
------- myprintf.c ACC2,L8T MAIN.H =Start_V3.L5T XE164.a
ElderXo]:3] B MAIN.LST UStart V3.08] HIXE164.c
CCUB1.C OMAIN.OBI uoco.c ElXE164.c
CCUB1L.H myprintf.c U0Co.H EIXE164.+
=1CCUBL.LST D myprintf.LST 2U0CO.LST HIXE164.1
CCU61.0B] Dpyprintf.0BJ 90Co.0BI HIXE164. N
! A10.C SCS.C UsICO.C ExE164.f
10.H SCS.H USICO.H HIXE164.r
Kl I »l
File name I LI Save |
; Save as fype: [0 Files ) =] Cancel |
i
i —
JER »
Kl b
[simulation [ | 4
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Insert: read_song_string.h

Ll + & cf B

?]x|

~123.ptp 210.LST =5CS.LST =USICO.L
ECC2.C 910.08B3 Y5CS.0B] BYSICO.C
CC2.H MAIN.C =IStart_V3.A66 = XE164
2CC2.LST MAIN.H SStart V3.LST XE164.a
“1CC2.0B) S MAIN.LST “Start_V3.0BJ SXE164.c
CCUB1.C YMAIN.OBJ U0Co.¢ SIXE164.c
CCU61.H myprintf.c UOCO.H =XE164.+
2CCUBL.LST = myprintf.LST =2U0CO.LST =IXE164.11
“ICCU61.0BJ Dmyprintf.OBJ “U0C0.0BJ HIXE164. 1
10.C 5CS.C USICO.C HIXE164.1
= |P10H HSCS.H HUSICO.H DXE164.r
« o)
File narme: Save
Save as type: IAII Files (*.*) Ll Cancel
N
) Save
Click
Application Note 104 V2.0, 2010-04




I XE164 Playing Music
& /

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

W, XE164 - pVisiond . |IZI ﬁ

File Edit View Project Hash Debug Peripherals Tools SVCS Window Help

BEELIEET LB e | o —] 0 | e O 5 & B4
el a2 | | Taoett Iy NN
PrOje.Ct .................. i D l‘ead—so"g—Stri“g'lI hl“" HH 4 F X
RS [ 1)t reresyes — =
< . v ' g (void):
b Dl Options for Target Target 1'... Alt+F7 zl
Open File

Open List File
Open .\XE164.M66
£ Rebuild all target files
il Build target F7
Translate File
i Stop build
Add Group...
Add Files to Group...
Remove Item

{E)

R
iy [ [

& Manage Compaonents...
Show Include File Dependencies

(-
B
4

3

<] [

Configure file extensions, books and environment |simulation |

R
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Double click User Files:

V. XE164 - iVisiond =X

! File Edit View Project Flash Debug Peripherals Tools SYCS Window Help
DEEd s s ANV AT | E A DR ey 3

= #aTarget 1 | | 1 extern void read song_string (void): zi
=-£3 Dave Files
Efflt/ilrtﬁ? Components, Environment and Books X
B .
=@ SCS.C Project Components | Folders/Extensions | Books |
=B 10.C
= A UOCO.C : - :
& B USICO.C |Project Targets X[+ $ |Graups: Eles x|+ ¢
- CC2C my’pnm—f_o
=B CCUBL.C

B & User Files
=@ myprintf

Set as Current Target | Add Files |

| OK | | Cancel

[simulation | | 4
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Insert: myprintf Files <ENTER>

Components, Environment and Books X|
Projgct Components | FolderstxTensions' Books'
|Project Targets: Files: X|r+
Diave Files rryprintt.c
rmyprintf Files
Set as Current Target | Add Files |
10]34 | Cancel Help |
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Click New (Insert):

Components, Enviro.. ~ent and Books &

Project Components | FolderstxTensions' Bod

%4 ¥ Groups: iles: X[+ [+

Diave Files ntf.c
rmyprintf Files

New (Insert)

Set as Current Target | Add Files |

10]34 | Cancel Help |
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Insert Music Files:

Components, Environment and Books &

Projgct Components | FolderstxTensions' Books'

Groups: 23X |4 ¥] [Fies: X[+

Dave Files
T Files

|Pr0jec’r Targets:

Set as Current Target | Add Files |

10]34 | Cancel Help |

<ENTER>

OK
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¥ XE164 - pVisiond L |IZI &

File Edit View Project Hash Debug Peripherals Tools SYCS Window Help
HRE=2= - JRREEYS BE AN FAN T E AR ey 1| = (Y
; 88 Tagett LA =t

| Dread_song_string.h
=i Target 1

) 1 extern void read song_string (veid): 5
= &3 Dave Files

Start_V3.A66

e3}

&

&

"

"

[

& CCU61 C - -
] Elmyprlntf Files > myprlntf FI|eS

& Mu5|c Flles

Music Files

PN
-
4

|simulation |

N
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File — New

Y. XE164 - pVisiond

File | Edit View Project Hash Debug Peripherals Tools SYCS Window Help

Device Database...
License Management...

Print Setup...
3 Print... Strg+P
Print Preview

1 read_song_string.h
2 CCusl.C

3¢cczee

4 MAIN.H

5 MAIN.C

6 myprintf.c

Exit

| New... BRI 12 © n | e | [ ) (@ e 0 0 @ [ A
5 Open Strg+0 |, x| &%

Close

= = o+ I F X
A Save Strg+S D read_song_string.h “|||||

Save As... extern void read song_string (veid): zl
@ Save All

e 4
|
4] [
Create an empty document HSimuIation H \ 4
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¥ XE164 - pVisiond = |IZI &

File Edit View Project Hash Debug Peripherals Tools SYCS Window Help

NS da|scam]ac (XN NEE Nl B Qe @a&
P i 2 | | Taett - ar Y

=3 Target 1

= &3 Dave Files ZI
Start_V3.A66
# MAIN.C

BCCUsL.C
=& myprintf Files

-1 Music Files

-
-
4

>

|simulation [

N
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Insert:

#include "main.h"
#include "read_song_string.h"

void SetOctaveNORMAL (void)

{
OctaveLOW = OFF; // clear Global Variable

CCU61_vStopTmr(CCU61_TIMER_13); // Stop Timer 13

CCU61_TCTRO = CCU61_TCTRO & OxF8FF; // prescaler factor is 4, clear T13CLK
CCUG61_TCTRO = CCU61_TCTRO | 0x0200; // prescaler factor is 4, set TL3CLK

CCU61_vStartTmr(CCU61_TIMER_13); // Start Timer 13
}

void SetOctaveLOW(void)

{
OctaveLOW = ON; // set Global Variable

CCU61_vStopTmr(CCU61_TIMER_13); // Stop Timer 13

CCU61_TCTRO = CCU61_TCTRO & OxF8FF; // prescaler factor is 8, clear T13CLK
CCU61_TCTRO = CCU61_TCTRO | 0x0300; // prescaler factor is 8, set TL3CLK

CCU61_vStartTmr(CCU61_TIMER_13); // Start Timer 13
}

void read_song_string (void)

{

unsigned char substr[4]=0;
current_note_length=old_note_length;

switch (song[pos])
{
/[ select note:
case 'C": note=0;
switch (song[++pos])
{
case '+': note++; pos++; break;
case '-'. octave--,
note=11;
poS++; break;
default : ; break;
} break;
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case 'D": note=2,;
switch (song[++pos])
{
case '+ note++; pos++; break;
case '-": note--; pos++;  break;
default: ; break;
} break;

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

case '+": note++; pos++; break;
case '-": note--; pos++; break;
default : ; break;
} break;

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

case '+": note++; pos++; break;
case '-'": note--; pos++; break;
default : ; break;
} break;

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

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

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

case '+": note++; pos++; break;
case -'": note--; pos++;  break;
default : ; break;

} break;

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

case '+': octave++;

note=0;
poS++, break;
case - note--; pos++; break;
default : ; break;
} break;
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/1 adjust note length:
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;
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 '1": 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;
}
note=12;
poS++; break;

/[ 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, SetOctaveLOW();
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if (song[pos]=='N’") octave=1, SetOctaveNORMAL();
break;

}
poS++;
read_song_string();  break;

// 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;
} /* end case */

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

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 */
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W, XE164 - pVisiond "3 i >

File Edit View Project Flash Debug Peripherals Tools SYCS Window Help
) - B @ & & 3,

1 MAIN.C [ MAIN.H [

¥ Tagetd L
” D read_song_string.c [ D read_song_string.h [

myprintf.c ‘ 7%

=-i3 Target 1 ] w #include "main.h” =
=& Dave Files mwe #include "read song_string.h”
Start_V3.A66 o

B MAIN.C m void SetOctaveNORMAL (veoid)
. o5 |
F@SCS.C L OctavelOW = QFF: // clear Global Variable
= 310.C 7
uoco.c 008 CCU61l vStopTmr (CCU61 TIMER 13): J/ Stop Timer 13

ong

= BUSICo.C me CCUEL TCTRO

CCU&1 TCTRO & 0xF8FF: // prescaler factor is 4, clear TI3CLK

acc i CCUs1_TCTRO = CCU61_TCTRO | 0x0200; // prescaler factor is 4, set TI3CLK
= CCUBL.C mz |
& myprintf Files Elj ) CCU61_vStartTmr (CCU&1 TIMER_13); // Start Timer 13
B myprintf.c N
= Music Files ms void SetOctavelOW (void)
m7 {

iz OctavelOW = ON; 7/ set Global Variable

09

020 CCUs1l vStopTmr (CCU61_TIMER_13); sS4 Stop Timer 13

021

022 CCU&1_TCTRO CCU&1_TCTRO & OxF8FF; // prescaler factor is 8, clear TI3CLK
023 CCU81_TCTRO = CCU&1_TCTRO | 0x0300; // prescaler factor is 8, set TI3CLE
024

25 CCU&1l_vStartTmr (CCUSEL_TIMER 13): /7 Start Timer 13

0}

027

2 void read song_string (veid)

i)

10 unsigned char substr[4]=0;

51 current note length=old note length;

032

13 switch (song[pos])
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035

033

{

S melect note:

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

case '+': notett: postt;
case '-": octave--;
note=11;
pos++;
dafault : :
¥
case 'D': note=2;
switch (song[++pos])
{
case '+': notet+: post+t;
case '-": note--; pos++;
default: -
¥
case 'FE': note=4;
switeh (song[++pos])
{
case '+': note++; pos++;
case '-": note--; postt;
default : ;
¥
case 'F': note=L:
switch (song[++pos])
{
case '+': notet++; pos++;
case '-": note--; postt;
default : ;
i
case 'G': note=7:
switch (song[++pos])
{
case '+': notet++; pos++;
case '-": note--; postt;
default : ;
i
case 'A': note=9:
switeh (song[++pos])
{
case '+': noted++) pos++:
case '-": note--; postt;
default : ;
i
case 'H': note=11;
switeh (song[++pos])
{
case '+': octavet+:
note=0;
post+;
case '-': note--; pos++;
dafault : :
¥
118

krsak:

break;
krsak:
break;

brsak:
break:
brsak:
break:

break:;
krsak:
break:;
krsak:

break:;
krsak:
break:;
krsak:

break:;
krsak:
break;
krsak:

break:
brsak:
break:
brsak:

break;
break:;
krsak:
break:;

A4
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036
037
038
033
100
1m
102
103
104
105
106
107
108
103
110
m
12
13
114
15
116
"7
118
13
120
121

123
124
125
125
127
128
129
120
13
12
13
134
135
136
137
138
133
140
141
142
143
144
145
145
147
148
143

S/ adjust note length: |
case 'L': switch (song[++pos])
1
case '1l": if (song[++pos]=="6")
current_note length=length of a whole note/16;
else
1
pos--;
current_note length=length of a whole note:
}
break:
case 'Z2': current note length=length of a whole note/Z; 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:
S/ set rest:
case 'P': switch (song[++pos])
{
case '1': if (song[++pos]l=="6")
current_note_ length=length of a whole_note/1&;
else
1
pos--;
current_note length=length of a whole_ note:
}
break:
case 'Z':current note_length=length of a whole note/Z; break:
case '4':current note length=length of a whole note/4; break:
case '8':current note_length=length of a whole note/3; break:
default ; break;
}
note=12;
pos++i break;
S/ adjust octave:
case '0': switch (song[++pos])
1
case '0": octave=1; break;
case '1": octave=Z; break:
case '2': octave=4; break;
case '3": octave=8; break:
default if (song[pos]=='L") octave=1l, SetOctawvelOW():
if (gongl[pos]l=="N") octave=l, SetOctaveNORMAL():
break:
}
pos++;
read song string(): break:
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150 S/ tempo:

151 case 'T': pos++;

152 substr[3]=0; //string termination
153 if (song[pos]=="1")

154 {

155 substr[0]=song[pos]}

156 substr[l]=song[++pos]:

157 substr[2]=song[++pos]:

153 }

159 elss

160 {

161 substr[0]=song[poz]:

152 substr[l]=song[++pos]:
163 substr[2]=" ":

164 }

165 tempo=atol (substr):

166 pos++i

167 read song_stringi(); break:
168

1863 default: ; break;

17w} /* end casze */

171

172 // extend note length by half:

172 if (song[pos]=='."]

17a

175 old note length=current note length;
176 current_note_length=current_note_length*3.0/2.0;
177 pos++;

178 1

173

1w if (pog==max) postt:

1w } /% end read song string */

>

<] >
lsimulation | \j
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File — Save As...

W, XE164 - uVisiond

File | Edit View Project Flash
New... Strg+N

& Open Strg+0

[ Close

= Save Strg+5

h Save As...

@ Save All

Device Database...
License Management...

Print Setup...
= Print... Strg+P
Print Preview

1 read_song_string.c
2 read_song_string.h
3 CCUs1.C

4 CC2.C

5 MAIN.H

6 MAIN.C

7 myprintf.c

Exit
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Insert: read_song_string.c

2/
Save in IEXE164 Ll + B oF B~

Acc2.c 410.0B) “SCS.0B) = XE164
HCC2.H MAIN.C #Start ¥3.A66 XE164
SCC2.18T MAIN.H SStart V3.LST =XE164
I1CC2.0B] SMAIN.LST AStart ¥3.0B] EIXE164
HCcuUsl.C “IMAIN.OB) U0C0.C HIXE164
HCCUs1.H myprintf.c UOCO.H =XE164
SCCUB1.LST S myprintf.LST 2U0C0.LST =XE164
“ICCUB1.0B) D myprintf.OBJ “1U0C0.0B) =IXE164
“ hello-world.ptp read song_string.h EUSIC0.C HXE164
H10.C H8Cs.C USICO.H AXE164
S10.H 215CS.H SUSICO.LST SXE164
S10.LST ASCS.LST AUSICO.0B) EIXE164
< e
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 Files to Group ‘Music Files’

W, XE164 - pVisiond SR

File Edit View Project Flash Debug Peripherals Tools SVYCS Window Help

]
x

HRR=A= - TS L= = e g | I 2, | &) <X I ERIRS
§eB ) 8 @ | SR arget LA =
Project vAx D read_song_string.c [ CC2.C [ CCUBL.C [ D read_song_string.h [ MAIN.C \

7 aTarget 1 . mB#include "main.h” =
@& Dave Files 002 L#include "read_song_string.h”
Start_V3.A66 L . .
~BMAIN.C EESE\;Old SetOctaveNORMAL (void)
@5Cs.C 008 OctavelOW = OFF: // clear Glohal Variable

BIo.C 007
uoco.c o0g CCcuel_vStopTmr (CCUEL_TIMER 13); /7 Stop Timer 13

09
USICO.C i CCU61 TCTRO

CCU&1 TCTRO & 0xF8FF: // prescaler factor is 4, clear TI3CLK

cc2.c @ CCU61_TCTRO = CCU61_TCTRO | 0x0200; // prescaler Factor is 4, set TISCLK
BCCUs1L.C mz
& & myprintf Files E]i , CCU&1_vStartTmr (CCUSL_TIMER 13): // Start Timer 13
myprintf.c il
(= 3 - P -
#X Options for Group 'Music Files'... Alt+F7
Open File Global Variable
Open List File TMER_13) ; J/ Stop Timer 13
Open Map File
. build all £l TRO & OxF8FF: // prescaler factor is B, clear TI3CLK
Rebuild all target files RO | 0x0300: // prescaler factor is 8, set TIZCLE
& Build target F7
Translate File TIMER 13): A/ Start Timer 13
Stop build
Add Group... pid)
Add Files to Group 'Music Files'... b,
Remove Group 'Music Files' and its Files note_lengths
& Manage Components...
Show Include File Dependencies

EITT T HOLEs
036

KA

case 'C': note=0;

SR T URpROR R, I

=

Isimulation |

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

File Edit View Project Flash

RN - AEEEY S

Debug Peripherals Tools SVCS Window Help

Al e

T IEERS

Dl (@ | B Tagent

=1 Dave Files
Start_V3.A66

SCs.C
10.C

=B UDCO.C
USICO.C

=B CC2.C

=@ CCU61.C
& myprintf Files
5 & myprintf.c

read_song_string.c

Hread_song_string.h
read_song_string.c

mi#include "main. h”

o0z L#include "read song string.h”
o3

m4 void SetOctaveNORMAL (void)
o5 {

006 OctavelLOW =
o7
wz| CCUB1_vStopTmr (CCUS1_TIMER_13):
ong
i CCUS1_TCTRO =
o CCUs1_TCTRO =
o2 -
o3 CCUel_witartTmr (CCUSL1_TIMER _13);
411

5L

OFF;

CCUél_TCTRO & OxF3FF;
CCusl TCTRO | 0x0Z200;

tOctave LOW (void)

eLOW = ON;
0 CCU61_vitopTmr (CCUS1_TIMER 13);
021
022 CCU&1l TCTRO =
023 CCU61_TCTROD =
024 -
025 CCusl wvStartTmr (CCU61 TIMER 13) ¢
0% | } - - -
027 -
s void read song string
23] {

o | unsigned char substr[4]1=0:

i1 | current note length=old note length;
03z - - - -
033 | switeh
o4 | {

5| S/ select note:

036 case 'C": note=0;

A LU T SRR R P I

[

CCUs1l TCTRO & OxF3FF;
CCUB1_TCTRO | 0x0300;

(void)

(song[pos])

S/ met Global Variahle

/S clear Global Variable

S/ Stop Timer 13

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

F¢ Start Timer I3

S/ Stop Timer 13

S prescaler factor is 8, clear TIJCLE
A/ prescaler factor is B, set TI3CLE

S/ Start Timer 13

-,

3

N

Isimulation |
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Generate your application program:

Project — Rebuild all target files or click
W XE164 - pVisiond
File Edit View  Project |Flash Debug Peripherals Tools .
HRI=A=N-) New pYision Project... g‘ XE164 T ”V|S|On4
i@ o sy New Multi-Project Workspace...
Open Project...
= &iTarget 1 Close Project a : &
-2 Dave File  Export
Manage 59 | Targetd - 0% Ay
8 Select Device for Target... m
@ Remove Item Rebuild [
=-@I0.C | & i L ' i
-+ BU0CO glpt'c’"s o Tt Telifele B =-#37  Rebuild all target files =
target
FRUSIONY - i barget =& Dave Files 552
2 Egaé 4 Rebuild all target files | || e Sta rt_V3A66 583
. Batch Build... 584
B3 tf - e [
7 r[:\)’]r;r;ri # Translate C:\XE164\MAIN.C e MAINC o5
& 3 Music Fil  Stop build w3 8CS,.C EoR
Mread [ 1 CAYF1R4VYF1A4 1vnrai B IO C Eo7
1 U0CO.C -
589
USICo.C -
CC2.C 51
~HCCUB]L.C 592
=& myprintf Files z:j
@[ myprintf.c .
=& Music Files 56
—[read song string.h 597
- 593
read_song_strlng.c o
E00
B0
B02
Application Note 126 V2.0, 2010-04
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V. XE164 -
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Dedd|san | o (R §, | @
& ([E &y | Tagett
MAIN.C read_song_string.c [
; 550 while (1)
=21 Dave Files 551 {
Start_V3.A66 o2 .
MAIN.C 553 S/ USER CODE BEGIN (Main,4)
X 554 myprintf imenu) ;
5C5.C 555 select=input():
I10.C 556
uoco.c 557 switeh (select)
550 {
USICOo.C v
559 case "a': ++next _song_a, play song(): break;
cca.C 560 case "b': ++next song b, play song(); break:
cCuel.C 561 case 'c': ++next song_ o, play song(): break;
; : 562 dra ; ;
=2 myprintf Files case 'd' ++next song d, play song(); break:
intf 563 case "e2': ++next_song_e, play song(): break;
myprintf.c 564 case "f': ++next song f, play song(); break;
B8 Music Files 565 case "g': ++next song g, play song():; break:
HAread song string.h 566 case : ++next_song_h, play_song(); break: )
- - 567 case t ++next song i lay son ; break:
read_song_string.c | 7 case [1i Minextsomg i pray seng(); breaks b
[ 4
Build target 'Target 1' =
assenbling Start_V3.A66...
compiling MAIN.C...
cowpiling SCS.C...
SC53.C(582): warning C174: 'Scs_lDelayByTimer': unreferenced 'stacic' function
SCS.C(551): warning C174: 'Scs_lDelayByNops': unreferenced 'static' function
cowpiling I0.C...
I0.C(376): warning C174: 'Scs_EnableHighPrecOsc': unreferenced 'static' function
compiling UOCO.C...
UOCO.C(376): warning C174: '3cs_EnsbleHighPrecose': unreferenced 'static' function
cowpiling USICO.C...
USICO.C(376) : warning C174: 'Scs_EnsbleHighPrecoOsc': unreferenced 'static' function
compiling CC2.C...
CC2.C(376): warning C174: 'Scs_EnableHighPrecOsc': unreferenced 'static' function
cowpiling CCURL.C...
CCUEL.C{376) : warning C174: 'Scs_EnableHighPrecOse': unreferenced 'static' funetion
compiling myprintf.c...
myprintf.c(376) : warning C174: 'Scs EnableHighPrecOsc': unreferenced 'static' function
cowpiling read_song_string.c...
read_song_string.c(376): warning C174: 'Scs EnableHighPrecOsc': unreferenced 'static' function
linking. ..
Progrem Size: data=2e673 (near=2673) const=3949 (near=3759) code=8206
creating hex file from "XE164"...
"{E164" - 0 Erroris), 9 Warningis).
v
< »
Isimulation | \ Y
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Make sure that the UConnect-CAN XE164 is still connected to the host computer:

& ™
XE164
= 0
CPU

USB Connection:

.) used for: UART communication (the USICO_CHO/UART/RS232/serial interface is available via
USB as a virtual COM port of the second USB channel of the FTDI FT2232 Dual USB to
UART/JTAG interface).

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

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

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

On-board header X400

Pin number

1 Ground

2 +5V

3 P150 | ADC1_CHO

4 P50 | ADCO_CHO

5 P59 |ADCO_CH9 |ADC1_CH9 CC2_T7IN CAPCOM2

6 P58 |ADCO_CH8 |ADC8_CHS8 T12HRC / T13HRC CCUBX

U1C0_SCK TXDCO CANO

°0.1 U1C0_DOUT |C 161 TXDCO CANO

9 PO.3 U1CO0_SELO |COUTB0 CCUB1 RXDCOB CANO

10 P00 |U1C0_DX0 |CC60 CCUBH

11 P05 |UIC1_SCK |COUT62 CCUB1

13 P0.4 U1C1_SELO |COUTE1CCUB1 | RXDC1B CAN1

14 P0.7 | U1C1_DX0 |U1C1_DX0 CTRAPB CCU61

15 CANH Signal from CAN transceiver

16 CANL Signal from CAN transceiver
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Docklight

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

Docklight V1.7 - = X|
File Edit R ools Help
Dﬁ’vﬂél »I- B R IR 3
Cormm Y Colors&Fonts Mode CaM12 9600, None, 8.1

|,D-ﬂ-@ rIStart Communlcatlonl ‘ ‘ |
Send Sequences Communication

Send Name Sequence  LASCI| HEX | Decimal| Binary|
Receive Sequences

Active Name Sequence Angwer

Application Note
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Cle6 v/7.00

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

LoD
Click:
M /
. ; . — O X
File Edit w Project Flash Debug Peripherals Tools SVYCS Window Help
A AN r A - Be|Q IEER
- B | Target 1 AN -
” MAIN.C‘ read_song_string.c ‘ ccz2.c ‘ 7 X
=553 PR -
- Target 1 || ss0 while (1) ‘l
=-£3 Dave Files G {
Start_V3.A66 >
MAIN.C 553 // USER CODE BEGIN (Main,4)
. 554 myprinti (menu);
o [F .
w-[B5C5.C 555 select=input():
I0.C 558
- BHUOCO.C 557 switch (select)
USICO.C i ! .
55 case 'a': ++next song a, play song(); break:
cc2.C 560 case 'b': ++next song b, play song(); break:
= [F CCUGL.C L) s case 'c': ++next song c, play song(); break:
: . 562 case 'd': ++next song d lay =on ; break;
o &3 myprintf Files o _song_d, play_song(}; ;
it 563 case 'e': ++next song e, play song(); break: |
- | ] - - -
myprintr.c 564 case 'f': ++next song £, play song(); break: =
=63 Music Files e 565 case 'ao': +inext sona a. nlav sonafll: break:
a Okl .
Euild target 'Target 1°' A|
assenbling Svart_V3i.AG66...
cowpiling MAIN.C...
cowpiling 3C3.C...
SC3.C(582) : warning C174: 'Scs_lDelayByTimer': unreferenced 'static' function
SC5.C(551): warning C174: 'Sce lDelayByNops': unreferenced 'static' function
compiling IO.C...
I0.C(376): warning C174: 'Scs_EnableHighPrecOsc': unreferenced 'static' function
compiling TOCO.C...
TOCO.C(376) @ warning C174: 'Ses_EnableHighPrecoOsce': unreferenced 'static' function
cowmpiling USICO.C...
TSICO.C(376): warning C174: 'Scs EnableHighPrecOsc': unreferenced 'static' function
cowpiling CCZ2.C...
CCZ.C(376): warning C174: 'Scs_EnableHighPrec(sc': unreferenced 'static' function
compiling CCUel.C. ..
CCUS1.C(376) : warning C174: 'Scs_EnableHighPrecOsc': unreferenced 'static' function
cowpiling wyprintf.c...
myprintf.c{376): warning C174: '3cs_EnableHighPrecOsc': unreferenced 'static' function
cowpiling read song string.c...
read song String.c(376): warning Cl174: 'Scs_EnableHighPrecoOsc': unreferenced 'static' function
linking...
Program 3ize: data=:Z673 (near=Z673) const=3945 (near=3759) code=3zZ08
creating hex file from "IXE164"...
"¥E164" - 0 Error(s), 9 Warningi=).
Load "C:%4ZwEE1e64)4HE164™
Erasing...
Erase Done.
Programming Done.
Verify CHE.
Application running ... -
4| 3
\ ISimulation |%
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Docklight

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

ocklight V1.7 - Project: Playing_Music

File

Edlit

Run  Tools Help  Stop Communication (F&)

-|olx

lwHS| »a|BAlAR| Zeaa D

|E|—9 Commmunication port open

Send Sequences Communication

Colors&Fonts Mode comMi2

| 5600, None. %, |

Send Narne Sequence | ASCI| HEX | Decimal| Binary|
— = | Maus arm Mars a
= | Yesterday b
_. | Frere Jacques / Lazy John / Bruder Jakab o a play: Maus am Mars
b play: Yesterday
—> | Happy birthday d o play: Frere Jacques ~ Lazy John ~ Bruder Jakob
_ | Take Me Home. Country Roads ) d play: Happy birthday
SR e play: Take Me Home, Country Roads
—= | Estanzt ein Birba-butzemann f £ play: Es tanzt ein Bi-ba-butzemann
— | Ien geh mit meiner Laterne g g play: Ich geh mit meiner Laterne
h play: The little drummer boy
—= | The little drurmmer boy h i play: Hey. Pippi Langstrumpf
_ | Hey, Pippi Langstrunmpf i j play: Stille MNacht, heilige MNacht
ke play: Junge komm bald wieder
—= | Stille Macht. heilige Macht ] 1 play: Lili Marleen
— | dunge korm bald wieder K il play: musical scale . chromatic scale ~ for testing purpose
: Z back to main menu [(anytime)
— | Lili Marleen |
—> | musical scale m vour choice:
— = | back to main menu 2
Receive Sequences
Active Name Sequence Answer
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Insert/select d

cklight V1.7 - Project: Playing_Music

Help Stop Communication (F6)
Neda| e FlND Yo aH

Fle Edit Run Tools

—OX

\O—g Commernnication port open
Send Sequences Communicaton

Asell | HEX | Dscima| Binary|

Nama

ColorshFonts Mods | COMI2 8600, None. 8. 1

|

Maus am Mars a
Yestarday b
Frare Jacques | Lazy dohn | Bruder Jakob (-
Heppyurhozy
Take Me Home. Counltry Roads
Es fanzt sin Bi-ba-tutzemann
ch eh it moiner Lateme
T kitle drummer Boy
_—= | Hoy. Pippi Langstnampt

Stille Nacht. heilge Nacht
Junga ko bald wiedsr
Lili Marleen
rmusical scale
bxasck: bo main menu

Bruder Jakob

[ oo e ]

M3 — &= - Ta~ o

Receie Saquances

S

294 [Hz]
440[Hz]

494[Hz]
392[Hz]

wEdZ092
T13-pv=4468%

(21488
(33401
(42092

[4]

S9ad[Hz]

T12 period value
@ tempo =120
beats/minute

T12 period value
@ current tempo

note length
@ tempo =120
beats/minute

Note length
@ current tempo
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Use any Logic Analyser (LGA) / scope and see the result:

Note:

Song d: Happy birthday:

code unsigned char
songd[]="T12000L8DDLA4EDGL2F+L8DDL4EDAL2GL8DDL401DO0HL8GGLAF+L4EOLLBC
COOL4HGAL2G";

O, 0 P
LI
[T T T

. Agilent Technologies
. R
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Iy

& HAPPY BIRTHDAY =
T12000L8DDL4EDGL2F+L8DDLAEDAL2GL8DDL401DO0HL8GGLAF... ...

+
"+

%% Agilent Technologies

*4 4
+ +,
=G

[ -

IS LI
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Iy

# HAPPY BIRTHDAY =
T12000L8DDLAEDGL2F+L8DDLAEDAL2GL8DDLA0O1DO0HL8GGLAF... ...

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
2 by X000 2000 XOxE W00 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:

I0_vTogglePin(10_P2_8); // Show start of next note on Port 2.8
CCU61_vStartTmr(CCU61_TIMER_12); // Start next note (T12 single shot)
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2.) Appendix: about music (note length and note frequency)

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:

¢

I
g

LI I 0\ O e Y e
MNRRBARTA,

q

note

LENGTH

1/1
Whole Note (Semi-breve)
(4 beats)

1/2
Half-note (Minim)
(2 beats)

1/4
Quarter-note (Crotchet)
(1 beat)

& 1/8

Eighth-note (Quaver)
(1/2 beat)

1/16
Sixteenth-note/16th-note (Semiquaver)
(1/4 beat)

Application Note
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Syntax used in our programming example:

. : Extend preceding note by half of its value

Real Music:

note

LENGTH

Y2 (2 beats) + (%2)/2 (1 beat) = % (3 beats)

Note:

The . extends the length of the note by half of its length.

Application Note
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Syntax used in our programming example:

C,D,E,F,G,AH: play note

Real Music:

Note:
ThenotesC,D,E,F,G,A,Harenamed C,D,E, F, G, A, B in other countries.
In this document we stick to the German names.

Application Note 139 V2.0, 2010-04




I XE164 Playing Music
& /

Syntax used in our programming example:

+: The + (Sharp) raises its note (frequency) a semitone: Cis, Dis, Eis, Fis, Gis, Ais, His

Real Music:

Syntax used in our programming example:

. The — (Flat) lowers its note (frequency) a semitone: Ces, Des, Es, Fes, Ges, As, Hes

Real Music:

'_j% — - S 5o -
53 toen o - b= PO
¥ b /4] 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

1/1

L‘ — T Whole Rest
(4 beats)

1/2

'3 L EEE Half-rest
(2 beats)

1/4
Quarter-rest
(1 beat)

1/8
Eighth-rest
(/2 beat)

~( | t~J
Ne | O

(/4 beat)

> 1/16
\.1 Sixteenth-rest/16th-rest

Note:

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

The frequency of the note which is a rest 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 double its

frequency.

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 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:

C major scale:

4]
* Fa & T
@B [ — — O —n

¢/ o O

O o
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3.) Appendix: CCUG use to create note length and note frequency

If note a’ is equal to 440 Hz then we get the following frequencies for the musical scale:

Py
ae es22=
’ yon2t22= ,ee2__—===
. L4 o — = . 1
A,[HJC,|D,|E,|F,|G,|A,H,]C|D|E|F|G|A|H]c|d|e|f|g|a h:d‘e f'|g!|a* |h'|c?|d?|e2) £2|g?|a?|h?|c®|d>®[e?| 3 g*|a®|h*|c*[d*|e* |£*|g*|a* |h*]c
r ]
= ERETIET
.7"'."v" e
PR

WAL RAS

Somi | xomssoms | gt | e | anageerone fawsgecrone| rgescnar | vrgtichen
*1
/,
262 294 330 349 392 440 494 524 H:
-0 L.
Gl D1 EX F1l Gl Al H1l ey
*2
frequency note
264 Hz 1
297 Hz BY
330 Hz Ef
352 Hz F1
396 Hz G1
440 Hz A
495 Hz E1/H1
A48 Hz 2
*1: frequency/note: source: Schiller Duden, Die Musik
*2: frequency/note: source: http://de.wikipedia.org/wiki/Tonleiter
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Note — frequency (Timer 13), octave = 00, O1, O2 and O3:

>

(X)

....
L]
. »
I
oy
~
-
=

@ ¢

kil

LU

Sub-
kontra-
oktave

Kontraoktave

groRe
Oktave

kleine
Oktave

00

zv O 1 e

TR

02 e | vi 03

e

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

unsigned int T13_values[] =
{62977, 59550, 56122, 53061, 50000, 47278, 44685, 42092, 39796, 37500, 35450, 33401, 275};

/*

[0]=c',[1]=cis',[2]=d",[3]=dis,[4]=€",[5]=T",[6]=fis',[7]=0",[8]=qis",[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./4) = 1/(66MHz/4) = 60,606 ns]:

Octave=0 Octave=1 Octave=2 Octave=3
) ") ") E""")
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 T [Hz] T [Hz] f [HZ] T [Hz]

T13 values[ 0] = 62977 c’ 262 523

T13 values[ 1] = 59550 cis’

T13 values[ 2] = 56122 d’ 294

T13 values[ 3] = 53061 dis’

T13 values[ 4] = 50000 e’ 330

T13 values|[ 5] = 47278 L 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 n is an integer, such as

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

e.g. fora’:

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

~3

@

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_values[] =

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

[0]=c',[1]=cis',[2]=d",[3]=dis",[4]=e",[5]=F",[6]=fis',[7]=g',[8]=gis',[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 ns]:

Octave=0L Octave=0NOO
T13 Prescaler=8 | T13 Prescaler=4
T13 period values note T [Hz] T [HZz]
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 T 175 349
T13 values[ 6] = 44685 fis 186
T13 values[ 7] = 42092 g 196 392
T13 values[ 8] = 39796 gis 208
T13 values[ 9] = 37500 a 220 440
T13_values[10] = 35450 ais 234
T13 values[11] = 33401 h 247 494
T13 values[12] = 275 -—— 30000 60000
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Therefore we use the following program sequence in our application:

/[ T13, note frequency

CCU61_T13PR=T13 values[note]/octave; // note frequency
CCUG61_CC63SR=T13 values[note]/octave/2; // duty cycle note frequency = 50 %
CCU61 vEnableShadowTransfer(CCU61 TIMER 13);
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J

Crer
gchg ’

note — length (Timer 12)

b i
Ve (2 f‘ﬁgé%&’”))
© /4 vt (2 Rk
U8 e gk

116 v L e

The metronome (a piece of equipment that repeats a regular beat, used by musicians to 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

Beats per Minute)

And tempo is used in the following way:

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

note length
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e.g. 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 ps):

note length

T12 period values note note [s]
16113 / 1 = 16113 O 171 2
16113 / 2 = 8057 L’J 1/2 1
16113 / 4 = 4028 J 174 0,5
16113 /7 8 = 2014 b 1/8 0,25

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

L4

e.g. for J

note length = T12-period-value / 4 * T12-resolution
note length = 16133 /4 * 124,12 us = 0,5 [s]

Application Note

149

V2.0, 2010-04




AP16175

@ineon XE164 Playing Music

/

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:
case "L": switch (song[++pos])
{
case "1": if (song[+tpos]=="6")
current_note_length=length_of a whole note/16;
else
{
pos--;
current_note_length=length_of _a whole_note;
}
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(Q);
break;
CCU61 T12PR=((float)current note length/(float)tempo*120.0); // period
value note length

Application Note 150 V2

.0, 2010-04




I XE164 Playing Music
& /

4.) Appendix: songs used

4.1.) Song a: Maus am Mars:

/I Maus am Mars (song a):

code unsigned char
songa[]="T12000L4FL8AL401C.O0L8FEGL201CO0P4P8L4EL8GO1L4C.O0L8BEFAL201CP4
P8OOL4FL8AO1L4C.O0L8FH-O1L4DFLSFEDDCOOHO1CDCOOH-GL2F.";

Note:
Thanks to 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: Yesterday:

I Yesterday (song b):

code unsigned char
songb[]="T12000L8GL16FL2F.P4L8BAHO1C+DEFL4EL8DL2D.P8L8DDCOOH-AGLA4H-
L8AL4A.LAGFLSAL2GL8DLAFLSAL2AAALAO1DEFL8EDL4E.L8DL4CEFCOO0OH-
AL8GL16FL2F.PALSAHO1C+DEFL4EL8DL2D.P8L8DDCOOH-AGLAH-
L8AL4A.LAGFLSAL2GL8DLAFL8SAL2A™,

Note:
Thanks to 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

Franzisisches Kinderlied
= T

T a J @
L —— ¢ S ®

Bru- der Ja- kob, Bru-

der Ja- kob.,

schlafst du

noch. schlifst du noch?

EEEEE S sFSE

) |

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

ding, dong, ding,

ding dong, ding!

// Bruder Jakob (song c):

code unsigned char songc[]="T12000L4FGAFFGAFAH-0O1L2CO0L4AH-0O1L2CL8CDCOOL8H-
L4AAFO1L8CDCOOL8H-LAAFFCL2FL4FCL2F",
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4.4)) Song d: Happy birthday:

Happy birthday

Englisches Kinderlied

you, hap- py birth- day to you,
- i h_. \j —= e
—® o 5 =
[ m—
-
birth- day, hap- py birth- day,
B |
- ® s I
. N - i i
hap- py birth- day to you!

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

songd[]="T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL401DO0HL8GGLAF+L4EO1L8C
COOL4HGAL2G™,
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4.5.) Song e: Take Me Home, Country Roads:

COUNTRY ROADS
G e D
- 4 . L A |
e T EeEm e
B I T ] = I Y i e ) v ok 7
\:f - - P ] > L= i _*
1.Al-most “heav-en, West Vir-gin - 1ia, - Blue Ridge Moun-tains,
G e
- h_“ c n A 34 n "
|* ) i i M 1 Y i I I 1
F . 1 | | I 1 LT 1 - 1 1 Lk 1 1 1 | -
(s | 1 = o — —” | P I I D e
KJﬁL_——J———J——iL—i ~— & @ ¢, iuf & ]
Shen-an-do-ah Riv- er. Life is old there, ol-der than the
D C G
- A # | | I ] A | i ) i
- e e e e e e e e e e e e
Ea—— R O e
-\&.y I - ——
trees, young-er than the moun-tains grow-in’like a breeze.
G D e
- A b ; | e TN | | ;
e se— | .
© P = D5 EFE s RTINS 2] - S o o . il
I o ~ = it =4 )4 i 1
-~ d I g — l -E____/ I T
Coun-try Roads. take me home to the Place I Dbe-
c G D
S ) S s Y : | o S
12 f — — = = — e 5 —1
& P ——f—fp*d g @ ¢ |5 R
~ | | | |
long: West Vir- gin-ia, mountain mom-ma, Take me
€ G
- A ¥ ; | A
o o i) 1 | 1 Y
F . 1 1 i 1 r ﬂ
m o5 <l - ol ~
ANIY4 < ¥ e n'd ) 4 :
~ ¢ S— Se———
home, Coun-try Roads.

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

code unsigned char
songe[]="T19900L4DDE.L2D.P2L4EL8DL4EL2G.P2L8AL4A.LAH.L2A.LAEEEDLSEL4AGL1GP
1LADDE.L2D.L4AEGGHLIHLAAAAAH.L2A L4EGGAL2G.LAGALIHL8HALAGL1AL4HALLG
LAHO1LADL1EL4EEDOOLIHL8HAGALIHL8HALAGL1GLAGAL1G™,
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4.6.) Song f: Es tanzt ein Bi-ba-butzemann:

Es tanzt ein Bi-ba-butzemann

Volksweise

> oo oo | — S
SEippl P

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

- 5 | I
Ny ) ) ) ¥
v e 4 o
Er rit-  telt  sich, er schiit- telt  sich,
er wirft sein Sack- lein hin- ter sich.

; i P, -y
I P__ ) P‘} 2 r = l
- ® o | |~ M~ N (v
T J_J ® o /) g7
W (. g 1
LV [ A J
Es tanztein Bi- ba- but- ze-mann in un-sermHausher- um.

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

code unsigned char
songf[]="T19900L8DGGO1DDOOHHGGAADDL4GP8L8DGGO1DDOOHHGGAADDLAGPSLS
HAHO1COOAHO1CDOOL8HAHO1COOAHO1CDOODGGO1DDOOHHGGAADDLA4G™,
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4.7.) Song g: Ich geh mit meiner Laterne:

Ich geh mit meiner Laterne

Volksweise

PR 32T

/4

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.

| .J:
v

Mein Lichtist aus,wirgehnnachHaus.La- bim-mel, la-bam-mel,Ja- bum.

/l Ich geh mit meiner Laterne (song g):

code unsigned char
songg[]="T12000L8CL4FL8FAFAO1L4C.O0L4AL8FG.L16GL8GGAGLAF.PAO0L8CLAFLEFA
FAO1L4C.O0L4AL8FG.L16GL8GGAGLAF.PAOOLSAO1LACOOLBALAFLBAOLILACOOLBALAF
L8FGGGGAGL4FP4.00L8AO1LACOOLBALAFLBAOLLACOOLBALAFLBFGGGGAGLAFP4. ",
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4.8.) Song h: The little drummer boy:

The little drummer boy

s Gesang
y A — 1 i 3 B 1 1
F 4 i 570 W e 1 ] 1| 1 1 ! | r‘l 3§ E
GRS e e
Gitarre Come they told me a - ra-ta-ta -tam,
0 J r{!_d ™~ ...] (Jh‘ﬂ
T b g B B ™ B8 5 8
o= LS TSl . .
Y| O (o] i B J‘J | r L‘.J

{alle klatschen)
'rEIEIE I
— ——— = i_a?b'ie{ J

a new-born king to see, a - ra-ta-ta - tam,
LT~ 3 .

N>

f 3

=
T

3
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?
e

NS @
-

— -
TEES = —FjF:FZF?L—‘F:Fh =
)4 Gl ol o {3 g i — —
e e
7 = o — i =
our fi - nest gifts we bring, a - ra-ta-ta -tam,
nar et f
GEES o b = = =
a_)) C- i’u C 1 T~ T~
ﬂ‘ n ; J J J l o 1 I " "
;_I. } { i { 1 1 1 b 1 1
e | == Pttt o

] 2 ) to lay be - fore the ki_"gl u_—_:l-ld.-l‘it - tam,
S S e
o~ e -

B e
45T '
1
L
iy
)

;c
So~ to
, il g
phes e =
ho-nour Him,a  ra-ta-ta -tam \\'}ﬂ'nmﬁy tzmc
g - T P T R
& E-Q o — S=2ES = TLOES
= :..— 'D} E t’/
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Il The little drummer boy (song h):

code unsigned char
songh[]="T120P200L2D.L4EL2F+L4F+LAF+L8GF+L4GL2F+P2LADDEF+LAF+L4F+L4AF+L8G
F+L4GL2F+P2L4EF+LAGAAAHLBAGLAF+L2EP2L4EF+L4GAAAHOLL8COOLBHLA4AL2GLS
HAL4GL2F+L8AGL4F+L2EP1L2D.L4EL4F+F+F+F+L8GF+L4GL2F+P1L8EDL4EL2D";
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4.9.) Song i: Hey, Pippi Langstrumpf:

Hey, Pippi Langstrumpf

A D G A D
A ﬁ —
A4 T ] T i f — : f - t
& Pty | =
= [ J -
eJ ) 2 & ;l &
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 will's von mir ler - nen?
D G A D
[ ————
o f£u 1 | — | —— L 5
.l 1Y 1 1 i 1 1 | B | n | f T & =
o == === ==L
— ' L= -
oJ 5 @ 3 &
Ich mach’ mir die Welt, 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 | | i} ] o | n f —— M 5
4 b 1 S | 1 1 1 1 | ] ! | 1 1 P e | L 1 | &
e e e s A ==
v =
Ref.: Hey, Pip- pi Lang - strumpf, tral-le - r, tral-le-ri, tral-ler hop- sa- sa.
R & A Fine
h “ b '
o U T | 1 1 | I L \
o — — ——F— =
) [#, H - ‘ 1 | a3
oJ g b v & &
Hey, Pip - pi  Lang - strumpf, die macht, was ihr ge - féllt.
C D G A D
S B — | P e —— ‘
ot ——————— z e e e e e e
Sl = = | | - - [ |
5 ﬁ | | | 1 1 % ;
Ich hab’ ein Haus, ein kun - ter - bun - tes  Haus, ein
Hm Em A D A7
A ¥ l | I - l | | L
o 1 ] | I H 1 1 1 1 N I 1
(L a——) I == ¢ ] E i =
Si [ . 4 ] 0 g uf ’ < [ ] & [} b
=11 Ff 7 T 7T 1
Aff - chen und ein Pferd, die schau-en da zum Fen - ster
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D G A D
H-4 I 1 ,! ] F |
Ty —I= & ! 1 r
AN3 7 ’Il_ ’lr P - T | 4 i r
S 1 1 | I S S
raus. Ich hab’ ein  Haus, gin. Aff- chen und ein Pferd und
Hm Em A D A D
O ﬂ ! | I ! I _ !
i If | -
S % 4 1o % |f ¢ ——2
N T T rrr r
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[]="T1800LLAAONOOL4DF+DL2EL8GF+EDLAC+EOLAONOOQOLAC+L2DF+OLL4AONO
OLADF+DL2EL8GF+EDL4C+EOLL4AONOOL4C+DP4P20LL4AONOOLADF+DL2EL8GF+ED
LAC+EOLAONOOL4C+L2DF+OLL4AONOOLADF+DL2EL8GF+EDL4AC+EOLLAAONOOLAC+
DP4P200L2F+L4F+F+L2GLAGL8GF+L4ELS8EELAELBEDLAC+DEPAL2F+LAF+F+L2GLAGF+
EEDC+DP4L2F+GAH.01L4DC+O0L4HAGL2A01L4C+O0LAHAGF+L2G.LAHAGF+EL2F+GL
4AF+GAL2H.01L4DC+00L4HAGL2A.01L4C+O0L4HAGF+L2G.L4HAGF+EL2F+EDP2";
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4.10.) Song j: Stille Nacht, heilige Nacht:

Stille Nacht, heilige Nacht

e
= — = =
o —so————o e
t —d—J—‘—d\j— e
- = h-._ g
vl'_tf—" t =S =R =
= ; ——
:‘:’ﬁﬂ = #T_T_—h'“;‘._ﬁ_.}._i.] Z

/I Stille Nacht, heilige Nacht (song j):

code unsigned char
songj[]="T7200L8G.L16AL8GL4E.L8G.L16AL8GLAE.O1L4DL8DO0L4H.01L4CL8CO0LAG.L
4AL8AO1L8C.O0L16HL8ALSG.L16ALSGLAE.LAALBAOLL8C.O0L16HL8ALSG.L16AL8GLS
E.O1L4DL8DL8F.L16DO0L8HO1L4C.L4E.L8C.O0L16GL8EL8G.L16FL8DL1C.
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4.11.) Song k: Junge komm bald wieder:

Junge komm’ bald wieder
G p?

i&%_ % I J #‘lﬁ :J_INJ_J_Jg l_‘[_j_:_ H_Ld_‘_ #J_‘_lj _d_ﬁ

Jun - ge, komm' bald wie-der, bald wie-der nach Haus. Jun - ge, fahr' nie wie-der,

G C G
— = = ——— S e i — ey
z R 2 . = I | DT e = 1 I N
_.__..i__—_—,'j!’_—J;; e ‘—|—-—J:—J—"—J = o e
wie-der hin - aus. Ich mach’' mir Sor-gen, Sor-gen um dich. Denk' auch an mor-gen,

- ?_ i % = i I _.i_ : {_ - T]l\_ - Ik‘_! E —— ]I =
él L e e e —jw+ .J---_J: = HJ SE==a

denk’ auch an mich. Jun- ge, komm' bald wie-der, bald wie-der nach Haus. Jun- ge, fahr' nie

. Q

e J_

wie- der, nie wie-der hin - aus. Ich weil noch wie die er - ste Fahrt ver- llef ich

S - = e
NN NNy oy Pr NS NN T N
j\i_..._é - lﬂ;‘ ____L_d, I B KA A _J_J_l E‘—E
schhch mich heim- lich fort, als Mut- ter schlief. sie er-wach-te, war ich auf dem

E? p?
j___. == — i
6 v m——m e e

Meer. Im er- sten Brief stand: .Komm doch bald wie - der her!"

2. Junge, komm' bald wieder, ...

Wohin die Seefahrt mich im Leben trieb,

ich weil3 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, ...
// Junge komm bald wieder (song k):
code unsigned char
songk[]="T12000L4DDL8C+L8DL4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL2C.LAEEL8D+
L8EL4F+L4E.L8ELAGLAF+LAEL2D.LAGGGEL2CLAGF+L4EL2D.L4F+L4F+.L8EL4EL2DL4E
L4D.L8COLL2H.ONOOLADDL8C+L8DL4EL4D.OLL8HONOOL4ELAD.OLL8BHONOOL2C.L4E
EL8D+L8EL4F+L4E.L8ELAGF+L4AL2GP8L8DDDDDDDDDL4DP8L8DL8D+L.8DDDDDL8D

+L.8DLADP8L8DLSEEEEEEL2GP8LSEL1DP8L8DL8EEEL4E.P8L8GGGF+L8GL1A.",
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4.12.) Song I: Lili Marleen:

Lili Marleen

SRR e

Vor der Ka-ser-ne, vordemgro-BenTor stand ei-ne La-terne. Und stehtsienoch da-vor, so wollnwir uns da

C Gt o c? c c? c
e Ee s S P e ]
% —__—_J{ - i_'—_J: g e "i_'::;[_. = _i_ e _—ﬂ; i %;__“. ——g_ 1

()

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

2. Unsre beiden Schatten 3. Schon rief der Posten: 5. Aus dem stillen Raume,
sahn wie einer aus. wSie blasen Zapfenstreich. aus der Erde Grund
DaB wir so lieb uns hatten, Es kann drei Tage kosten!* hebt mich wie im Traume
das sah man gleich daraus. Kamerad, ich komm ja gleich. dein verliebter Mund.
Und alle Leute solln es sehn, Da sagten wir auf Wiedersehn, Wenn sich die spiten Nebel drehn,
wenn wir bei der Laterne stehn wie gerne wollt ich mit dir gehn, werd ich bei der Laterne stehn
wie einst, Lili Marleen. mit dir, Lili Marleen. wie einst, 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?

// Lili Marleen (song I):

code unsigned char
songl[]—"9I'12000L4EL8E.L16FL4GL4EL8F.L16FL8F.01L16COOL2H L8D.L16DL8D.L16EL4FL

8F.L16GL8H.L16AL8G.L16FL4E.L8CLAAL8H.O1L16CO0L4H L4AL4AL4GL4H.L8AL4"C'5 L4FL
4A.L8GLAFELAG.L8ELAG.L8FL4AFO1LADL2CP40O0LAELAG.L8FLAFOLLAHONOOL2C.",;
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4.13.) Another song: Lady Bird:

/l Lady Bird:

""T1500NOOL4F+P16F+P16F+.P8L16C+P16L8EP16E .P16L2ELSEP16L4C+P16C+P16C+.P160LL8AP16
L4HP16G+P16L2EP40NOOL4F+P16L8F+.P16L2F+P4L4EP16L8E .P16L2EP4L4C+P16L8C+.P16L4C+.0
LAP16L4HP16G+P16EP16L4EP16L8F+.P16L16F+P16L1F+P8L4G+P16G+P16G+P16L8G+.P16F+P16L1

F+";

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, XC88x, and XC878), 16 bit
microcontrollers (e.g. C16x, XC16x, XE16x and XC2xxx) and 32 bit microcontrollers (e.g. TC1796
and TC1130).

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

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

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

Maria, Christian, Hermann and Maureen for their support.
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6.) Feedback (XE164 Playing Music, Keil tools, pVision4):
Your opinion, suggestions and/or criticisms

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

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

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