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LEGAL DISCLAIMER

THE INFORMATION GIVEN IN THIS APPLICATION NOTE IS GIVEN AS A HINT FOR THE
IMPLEMENTATION OF THE INFINEON TECHNOLOGIES COMPONENT ONLY AND SHALL NOT BE
REGARDED AS ANY DESCRIPTION OR WARRANTY OF A CERTAIN FUNCTIONALITY, CONDITION OR
QUALITY OF THE INFINEON TECHNOLOGIES COMPONENT. THE RECIPIENT OF THIS APPLICATION
NOTE MUST VERIFY ANY FUNCTION DESCRIBED HEREIN IN THE REAL APPLICATION. INFINEON
TECHNOLOGIES HEREBY DISCLAIMS ANY AND ALL WARRANTIES AND LIABILITIES OF ANY KIND
(INCLUDING WITHOUT LIMITATION WARRANTIES OF NON-INFRINGEMENT OF INTELLECTUAL
PROPERTY RIGHTS OF ANY THIRD PARTY) WITH RESPECT TO ANY AND ALL INFORMATION GIVEN
IN THIS APPLICATION NOTE.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types
in question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express
written approval of Infineon Technologies, if a failure of such components can reasonably be expected to
cause the failure of that life-support device or system, or to affect the safety or effectiveness of that device or
system. Life support devices or systems are intended to be implanted in the human body, or to support
and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health
of the user or other persons may be endangered.
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Table of Contents Page

Note: Table of Contents see page 8 and page 9.

Introduction:

This “Application Note / Appnote” is a Hands On Training / Cookery Book / step-by-step book.
It will help inexperienced users to get familiar with the CAPCOM 6 module.
This step-by-step book is a follow-up to APO8081!

The purpose of this document is to gain know-how of the possibilities offered by the CAPCOM 6 /
CCU6 module for PWM generation.

Note:

The style used in this document focuses on working through this material as fast and easily as
possible. That 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:

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 AP0O8068.

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).

Application Note 4 V2.0, 2010-05
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Programming Exampie
NCBT8 Easy it
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CAPCOM 6 Block Diagram — general use (Source: Product Marketing)

por control

CAPCOM 6 Block Diagram — BLDC use (Source: Product Marketing)
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CAPCOM 6 Block Diagram (Source: User’s Manual)

module kemel
address channel 0 iﬂeﬁl‘
decoder ) cead- miti- i
T12 | channel1 [ 1 £a timel marnell e
contro contro
i channel 2 — ?’
control I*I'-.:Erl : AR g 3 _ﬂ
T13 | channel3 | g E| E E g 3 §
intemugt &1 g3 ii:,;‘:,#: v 3 v 1
el input / output control
'? f r'y A & A 'y
Bl ElalElz|Bls| BIBIR| |3
E 3| 88|3|B|3I8| &|&|&| IE
¥ k4 Yy Yy
port control
L& sbabad S50 1
Note:

Just by comparing the different sources of the CAPCOM 6 Module Block Diagrams

[Capture/Compare Unit 6 (CCU6)], you should be able to get a picture of the module and to answer
some of your initial questions.

Application Note
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“Cookery-book*

For your first programming example for the CCUG6:

Your %, U-SPY - COM Window - Enabled _ol=
program. Fie Edt Wew Config Tools Window Help
ek =B R OF &R -
o=
D a ples- Heus sa Haee
D ] pilmay- Vienbor e
D Blc play. Frere lscques / Lecg John [/ Bruder Sskch
D 1 d .. pleij- Hippy bLFlkdsi
L] pleij- Tpkr @ Hoss  Counbry Rasis
E r play Ex Ewnst @in Di-be-Sutrsssnn
D 3 q ... play. Lch geh mit ssirer Lakerrs
D h . . pley- Tha LETED dF ussar By
E i play- Hey. FHpph Lengstruspr
D " ... pley SEille Rechi. Reilige Hacht
D K E ... pleay- Junge kosm badd wiscer
D I L. . pley: Lili mwrlesn
D m u .. play musicel scele f chrcastic scele Jf for fecting purgose f Tondedter
D T ... back to mmis menu [anybies]
LB
yeur chaice, |
Chapter/ **% Recipes ***
Step
1.) Do the XC878 Cookery Book
2.) Playing music
2.1) Configuring and Reconfiguring the DAVE Project Settings
2.2) Open the DAVE Bench project and insert code
2.3) See and hear the result; using the Debugger

Application Note 8
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___—
Appendix:
Chapter/ *** Recipes ***
Step
3) Appendix: about music (note length, note frequency)
4.) Appendix: CAPCOMG6 / CCU6 use to create note length and note frequency
5.) Appendix: songs used
Feedback:
6.) Thanks To
7.) Feedback
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1.) Do the XC878 Cookery Book:

Note:
It is necessary to follow all instructions in the XC878 Cookery Book (AP08081) step by step, as
this is the basis for all instructions which will follow later.

Cookery-Book®, W2 0, March 2010

AP08081

ACB878CM-16FF

XC878 Easy Kit: "Cookery Book" for a hello
world application.

Using DAVE (Code Generator) and

DAvVE Bench (Open Platform for Free Tools:
IDE. Compiler, Debugger, Utility Toals).

A rgcontroliors

Mewver slop thinking

Note:
In the following steps of this document we will expand the “Hello World Application” (Application
Note AP08081) with the requirements for PWM generation.

Application Note 10 V2.0, 2010-05
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2.) Asymmetrical / Edge-Aligned PWM generation:
Single Shot Mode: Timer12 (note length),
Modulation: Timer13 (note frequency),

Playing music

Application Note 11 V2.0, 2010-05
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Port 3 pins used by our PWM module:

con

AP08082
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Port Lines | Signal Duty Cycle [%] (purpose, modulated by)

P3.0 CC60 0 100 (note length, Timer 12)

P3.2 CCé61 0 100 (note length, Timer 12)

P3.4 CC62 0 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P3.7 COUT63 0 50 (note frequency, Timer 13)

Port 3 pins used as GPIO:

Port Lines | Function Comment

P3.1 Show start of next note Toggled via Software

P3.6 use: ,,program running signal®“ | Toggled via Timer 0 ISR

Port 3:

Pin CCU6-Channel Modulated by Purpose

P3.0 | CC60 | CCU6-Channel-0 Modulated by T12 show note length
duty cycle = 100 %
only for measurement

P3.1 -—- Software start of next note

P3.2 | CC61 | CCU6-Channel-1 Modulated by T12 show note length
duty cycle =100 %
only for measurement

P3.3 --- --- ---

P3.4 | CC62 | CCU6-Channel-2 Modulated by T12 + T13 | Music Output:
note length
modulated by
note frequency

P3.5 - -—- -

P3.7 | CC63 | CCU6-Channel-3 Modulated by T13 note frequency
duty cycle =50 %
only for measurement

Application Note

12

V2.0, 2010-05




AP08082
@I neon XC878 Starter-Kit Playing Music

2.1) Configuring and Reconfiguring the DAVE Project Settings:

Let’s Get Started:

Configuring and Reconfiguring
the DAVE Project Settings:

Application Note 13 V2.0, 2010-05
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Start the program generator DAVE and open your XC878.dav DAVE project:

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

File

Open

Location: C:\XC8xx\XC878
Filename: XC878.dav

_lolx

Ela View Options Add-Ins Windows 7 |
Fo-DEd + | aio $

7%

Lookin: | =878 EZ [l o= 4ok

o i Jecars cav

Files of type |DAvE project fie {* aav)

Click Open

Application Note 14 V2.0, 2010-05
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Infineon XC878 Starter-Kit Playing Music
(Infineon

_olx

Fle View Options Add-Ins Windows 2
Jo-DSsl@ F B o T

g9 DAVE XC878CLM ( Release v2.1)

HCATECLM [EUCRmdXCETaCE TS day £

Application Note 15 V2.0, 2010-05
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Changing the Memory Model:

Note
(Release Notes; DAVE Bench for XC800; SDCC Tool chain for XC800; List of Limitations and

Deviations; List of known Issues):

Floats are enabled in large memory model only due to code size limitation. So, print routines

like printf(), sprintf() etc., will output <NO_FLOAT> when floats are used with these routines
in small and medium memory models.

=>» Because we are going to use float variables in this programming example we have to change the
Memory Model from small to large.

Printf does not work on XC&878 16FF

=>» Therefore we are going to use other print formats like printf small() and printf fast f().

Application Note 16 V2.0, 2010-05
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File — Project Settings

- [olx

| File View Options Add-Ins Windaws 2

w Frnl.,,

# Generate Code
=) Project Settings
1 ciwelcdwelod.dav

2 .J\ade 02.dav
3 ..\adc_01.dav

4 ...\touch_01.dav

5 .. \ed Oldav

6 ...\hot_xcB82x_dave_blinky dav
7 B e B8 \weB 78 . dav

B c:\weBxx ocBB8 \weB88.dav

Exit

'Saffings of the praject & g, Compller, Fraquency 4

pave

\-») These basic settings have a major effect on the whole
configuration and should therefore be set at the beginning
of a project. If any of these settings are reconfigured,
the peripherals actual configuration should be checked.
Do you really want to continue ?

Yes No

Click Yes

Application Note 17 V2.0, 2010-05
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General: Compiler Settings: Memory Model: select Large

-olx

File View Options Add-Ins Windaws 7 |
(@2 - DNl f ALDE T

' ﬁ Project Settings
=
Gererd | Spstem Cock | Exdernal Bus Interlacs | Giobal Setlings | Notes |

Coniroder Defeds

Device  [“CATECM-16FF = | Cwvice Typa ﬁsh ;l:;r-.nmy r
Max System Clack IIE-I]HI-I!- ROM Size I__
Fraguardcy

Man Haadar File
Files riaieys I}.-_.:.”.- H

F Enzble Startup Fila Gengrahon Mamaory Mol E

Exit this dialog now by clicking K the close button.

Application Note 18 V2.0, 2010-05
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Reconfiguration of Port 3:

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

| File View Options Add-Ins Windows ?
|- D@ 4 Mo §

P igram and Hafa Memory Bus

«

N RO Can

XCETECIM

| XCBTECLM CRCELCETENICETE dav £

Application Note 19 V2.0, 2010-05
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Ports: click “Configure Port 3”

Application Note 20 V2.0, 2010-05
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Port 3: Port Function: untick to unselect L Use P3.0 to free GPIO pin P3.0 for CCU6 use
Port 3: Port Function: untick to unselect [ Use P3.2 to free GPIO pin P3.2 for CCU6 use
Port 3: Port Function: untick to unselect L1 Use P3.4 to free GPIO pin P3.4 for CCU6 use
Port 3: Port Function: untick to unselect [ Use P3.7 to free GPIO pin P3.7 for CCU6 use
Port 3: Port Function: tick/check v" Use P3.1 as general IO - Port Direction: click/check ® Out
Port 3: Port Function: tick/check v" Use P3.3 as general IO - Port Direction: click/check ® Out
Port 3: Port Function: tick/check v" Use P3.5 as general IO - Port Direction: click/check ® Out
Port 3: Port Function: tick/check v" Use P3.6 as general IO - Port Direction: click/check ® Out

Gome N}

 Ble View Options Add-Ins Windows ?
do- Dl f O]

oy DAVE XCB78CLM { Release va.1 )

Y =kl
Ports | Funictions | Paremesen | Hotés |

;; Configure Port 3

et =Rl
[Part 5| Pl Device | Pearameters | Motss |

Port Funation: Port Cirechan: Push Pul / Open Drain
I Use P30as GRID ) B il

ElussFil es GRIG i Flouw I Cpandan

r s FEZasGRID L el T R ke

Flusa P22 GRID rn Flos I Oper dran
I Uss P24 = GPID i e r i
Elus= P36 = GRID rin Flouw I Open drarn
Elu== FeEes GRID Fin o I Oipen e
I Usa P37 a5 GFID By F i

[*CITACLM | CANCHRdACH TRTETS dav 4
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Port 3 pins used by our PWM module:

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

P3.0 CC60 0 100 (note length, Timer 12)

P3.2 CC61 0 100 (note length, Timer 12)

P3.4 CC62 0 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P3.7 COUT63 0 50 (note frequency, Timer 13)

Port 3 pins used as GPIO:

Port Lines | Function Comment

P3.1 Show start of next note Toggled via Software

P3.6 use: ,,program running signal®“ | Toggled via Timer 0 ISR

Port 3:

Pin CCU6-Channel Modulated by Purpose

P3.0 | CC60 | CCU6-Channel-0 Modulated by T12 show note length
duty cycle = 100 %
only for measurement

P3.1 --- Software start of next note

P3.2 | CC61 | CCU6-Channel-1 Modulated by T12 show note length
duty cycle = 100 %
only for measurement

P3.3 --- -—- ---

P3.4 | CC62 | CCU6-Channel-2 Modulated by T12 + T13 | Music Output:
note length
modulated by
note frequency

P3.5 --- --- ---

P3.7 | CC63 | CCU6-Channel-3 Modulated by T13 note frequency
duty cycle =50 %
only for measurement

Application Note 22 V2.0, 2010-05
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Pull Device: (do nothing)

ome N = b ]
||

| File Yiew Options Add-Ins Windows ?

ga-DEl ¢+ B8 7

w3 DAVE XC878CLM ( Release v2.1 )

-E Configure Port 3

Bl Rl A
Port 3 [Pl Device | Parametens | Hotes |
| Pul Desace
3.0 pull dewoe |
F41 pull devics [Trstata
P32 pull devics |

P35 pull devics Tratate
P44 pull deice !
P B pull deioe Tristata

L b b e e Radied

4 6 pull device Trigtata
B3.7 pull devics -

[=CHTBCLM CNCRoT CETEACE 10 dav )

Application Note 23 V2.0, 2010-05
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Parameters: (do nothing)

_alx
i

Eﬂl View Options Add-Ins Windows ?
II‘-‘I mf 3 AR al=r

¢7 DAVE XCB78CLM ( Release v2.1 )

v3 GPIO
- =
Ports | Functionss | Parameters | Hotes |

I
x
™ -
Fort 3 | Pul Devics [Farameton | Notss |
Paramatars
Pa_0 Pa_0
P21
=¥

Pa_3
P2 2
Fihk
Fz A

Fa_T

[XCETECLH CRACe CETINCA 1A dav 4

Application Note 24 V2.0, 2010-05
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Notes: Insert Notes: If you wish, you can insert your comments here.

_[o|x|
|

Ble View Dptions Add-Ins Windows 2
Fo-DEE BEe T

.;‘f,". DAvE XCE78CLM ( Release v2.1 )

£ GPIO
LB Ak 4

Fofty |F|.r-cl.‘-|:lm|Fi.|Eernri|HmI|

¢ Configure Port 3
™ p-l- '@
Pert 8 | Pull Device | Paramters [Notes |

Exit this dialog now by clicking K the close button.

Exit this dialog now by clicking K the close button.

Application Note 25 V2.0, 2010-05
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Configuration of the CAPCOM 6 module:

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

_ o| x|

| File View Options Add-Ins Windows
- D@+ Ao F

&9 DAVE XC878CLM ( Releas e v2.1) -:!\

Frogram and £ & Memory Hus

| XCBTECLM |CIXCE0dCETEXCETE dav &

Application Note 26 V2.0, 2010-05
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CCU6: Module Clock: CCUG6 Disable Flag: click/check ©® Enable module
CCU6: Module Clock: Input Clock: click ® FCLK runs at the same frequency as PCLK

-olx
|

| File Yiew Options Add-Ins Windows 2
I =l AT

&} DAVE XC878CLM ( Release v2.1 )

1 -ﬂ Capture [/ Compare Unit & (CCUG)
o8 e
"Module Giock | Pir Contral 1] P Control 2| Timer 12| Tmer 12| Muth Channel | Charnels| Trap ) Infemupt Control| it 4| |
OCUE Disabled Flag [PMOONT)
EJEnabie mcdue; the perpherd i suppied with he disck sional
T Desabls moode. the ook input of penpheral is dsabied

- Input Clogk
EJFCik runs af the semefrequancy as FOLE

r HAK nuns 3t 2 breas the Sequancy as PLLK

Input closck: of Sha module [MHz] 00

[¥CATRCLM - [CUCRoACETBECHTEday 4

Application Note 27 V2.0, 2010-05



AP08082
XC878 Starter-Kit Playing Music

infi

Infineon

& /

CCU6: Pin Control 1: (do nothing)

| File View Options Add-Ins Windows 2

|- D@l + A o8 ¥

- O X

¢y DAVE XC878CLM ( Release v2.1)

| & Capture | Compare Unit 6 (CCUB)
L. =EE]
Mordubs Caosi: [ Fin Conval 1] Py Control 2| Timar 12| Timar 12| Muth Charnel | Sharnels | Trap ! infemugt ortrol | int 4| #|

Conitrol of P CCPOSD

& P COPOST s not uead

F Use pn COPOSHFS 5 @ input
© Use pin CCPOSO{P1 B &2 input

= s e LGRS | ==

r Lise pin COPOSO(PA 4] 2= input

Carnal of Fn CTRAF

Cantral of Fin DCPOST
B DOPOS I8 natusad

™ Use pr COPOS1(FE-4) as input
 Wse pin COPOS1 (P16} asinput
r Uge pn DCRCE1RS 0) &2 input
™ Wge pin CCRCST(PY B) & input

- Cortrolof Fin T1EHR

- Control of Fin TISHR

Cortrol of Fin CCPOS2

= Fin CCPOSE & not used

™ Use pn QOPOSHFE B) as mput
£ Usa pin CCPOS2PT T)as inpul
 Uge pin CCPOS2FE 2) as rout
™ Use pin COPOSXPY B as input

# P CTRAF & not used * i T12HA i not used

o LUse pit (CTAARPE kg aend F Use pn TIZHR(P1 &) a& nput
T Use pin [CTRAPPS 5} as ngut
F Uise pn KSTRAPFD2) as nput

= P T1EHR 16 naot usad

 Use pin TISHR(PT 7] o input
r Use pin TIZHR[PO.0) 25 input
™ Uge pn TI2ZHR(FS.3] 28 nput

~ Usepin TISHR{PO 1] &s input

r Use pin T1ZHRA(PS 4] 25 input
™ Lige pir ST RAR{PY Ty as nput i E i B et i CER 06 £ St e ECT e

| KCHTBCLM

Application Note 28 V2.0, 2010-05
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(infineon.

CCUG6: Pin Control 2: Control of Pin CC60: click ® Use pin CC60 (P3.0) as output
CCU6: Pin Control 2: Control of Pin CC61: click ® Use pin CC61 (P3.2) as output
CCUG6: Pin Control 2: Control of Pin CC62: click ® Use pin CC62 (P3.4) as output
CCU6: Pin Control 2: Control of Pin COUT63: click ® Use pin COUT63 (P3.7) as output

_o|x|
!

| Bl Yiew Options Md—lrE_'ﬂindmus ?
(g2 D W+ 28 §

&} DAVE XC878CLM ( Release v2.1 )

1 a Capture / Compare Unit 6 (CCUG)
L =EE]

Module Ciock | PinContral 1 [P Contrel 2] Timer 12| Timer 12| Muth Charnal | Ghannets | Trap | intemupt Control| inf 4.
Carvinal of Fin DOED 1 Contral of Fin GCE1 Confrol of PiniCCE2
r P CoE0s not usad r Fin G261 s not used  Fn CCE2 & nptused
P P o P Usent " . P

Eluse pin COG0(FS 0 as Output ¢ Use pin COE2{PO.A) a8 Inpat
™ Line pin COA0PS 6} ars Input | Eluse pn COE1(PE 2) as Cutpul ] Use pin CCE21PE 4) as Output
F Lige pn CCH0PA ) 8z Outpot ™ Uge pin COGT{RR) as Dutput ~ \se pin COE2|PO 4) a5 Ouspurt

Gantrolof Py COUTB0 | © L= i |  Use pin 62(P 4) 35 Input
F Py COUTED i8 not Lead r  Use pin DoE2{P4 ) as Duput
F prr CLILAE | F 1] fpadl ~ Use pr CO81(PE ) a5 Inpud

r Usepin COST{PO0) as Input

. L pn COUTGHPA 1] & Output
Cardml of Fn DOUTES

™ P COUTES 18 nat usad
FLise pr COUTBA(PA 7] @ Output
r Lise pin COUTEIPO 2] s Output
™ Ulse pin COLUTES]PA. 3] &2 Outpat

™ Wge pin COG1{P4 4) as Outpid

1~ Gontral of Pin QOLUTE
= B DOUTED 18 rat used

r {11 {[Fd
™~ Uge pin COUTET (PR 1 | gz Outpas
r Wge pin COUTET P B} a5 Outpat

~Control of Ain COUTEZ-
= Pin DOUTEZ & nidl used
e
 lse pin COUTES PO G) as Dutput
" Uzapin COUTEX P4 T) a5 Dutput

[XCATBCLM

CAACRoRCETEACATE dav 4

Remember:

Port 3 pins used by our PWM module:

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

P3.0 CC60 0 100 (note length, Timer 12)

P3.2 CC61 0 100 (note length, Timer 12)

P3.4 CC62 0 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P3.7 COUT63 0 50 (note frequency, Timer 13)

Application Note
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Note:
module kemel
address
decoder trap
control
control F 3
§
8
8
intemupt A1
control
'y

T12HR

COUTE3
TS

COUTE1

T13HR

Application Note 30 V2.0, 2010-05
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Timer 12: “note length”:

CCU6: Timer 12: Input Selection (T12CLK): choose f.x / 8 =2 Resolution = 85,333 pus *1
CCUG6: Timer 12: T12 Single Shot Control: tick M Enable single shot mode (T12SSC)
CCU6: Timer 12: T12 Operating Mode: click/check ® Edge aligned mode: count up
CCUG6: T12: Interrupt Control of Timer 12: tick M Enable interrupt for T12 period match

_[oix
i

| Ble View Qptions Add-Ins Windows 2
|2 - N dE F A2 ¥

+} DAVE XC878CLM ( Release v2.1)

1 a Capture / Compare Unit 6 (CCUG)
IEX =EE3
Module Ciock | Pin Contral 1] P Control 2 [Timar 12] Timer 12| Muth Charnal | Ghannels | Trap | Intemupt Control| int 4.
input Selaction (T12CLE) 1 Tirer 12 Start Corrol

ik 18 o D 5 usec =] e e
=Timear 12 Singk Shat Contrel — Timear 12 Pesiod Raigster
EJEratie sirgse shot mods (T1255C)
: Pancd frej fre seseaT
~Timer T12 Exfermal Bun Sslachon (T12RSEL]

Tmer Ti2Edemal  |nianis etamal ssting of 712w Panod register i.;.i
Run Salaction l ' =i (T1ZPRH, T12PRAL) el

~T12 Oparating Mode {CTH]

ElEdse algned mode. count up
-Dead Tmea Condral: —
© Cantar aligned mode: count LpioeT

- Inbesmupt Caritrat of Tirer 12 Dazd hme o] FES 333

FlEnatis irtornupt for T12 pariod match (ENT1 2P}
Ciaad times reegister [DTM) j0e01

I Enable irfermupt for T12 one match (ENTI20M)

[¥CATRCLM - [CUCRoACETBECHTEday 4

*1: See next page !!!

Timer 12 Resolution = 11,719 kHz / 85,333 us

Iy

L <<< Il click here to see more information about music !!! >>>
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Note:
Unfortunately bit T12PRE is not available in the DAVE dialog.

Source: User’s Manual:
The input clock for timer T12 can be from fccye to @ maximum of focye/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 TI2PRE = 1.

Acrabat Protessionsl - | XCETE _um_wl_1. |I-|‘I'|'J

o i K I
B e e e

H
Qn_nneun
—
i Capture!Compare Unit &
TCTROL
Tirmar Contrad Ragister 0 Low Rasal Valua: 00y
¥ E 5 4 3 2 1 a
T T T
] | CTw COIR lﬂ-Eﬂ T1ER I Tﬂ [ TIICLK
o Bl 00 B T
Fleld Bits |Type | Description
TIZCLK 20 e | Timer T12 Input Cloack Selact
Selacts the inpul dack fae Bmear T12 which i derived

Troem the p-urqirhm! clock accanding 10 1hs aguation
.-fl a '.I'n:-:'.l"E
.-r:r*u = e
001 frg = foo'2
WD frg =l
M1 frg = o
00 i = foey/18
101 frg = oo
M0 frog = oo B4
VI frg = fooy/128
T12PRE 3 ] Timer T12 Prescaler Bit
in oroer o suppoei higher clock frequencies, an
addibanal prescaler tackor of 1288 can be enabled far
the prascaler for T12
L Tha sddmicnal prescaler for T12 & dsabled
1 Tha sddiicnal prascaler for T12 B anahled

I R R R

*1:

Timer 12 Resolution:

24 MHz / 256 (T12PRE=1, done by software) /8 =11,719 kHz =» Resolution = 85,333 us
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Timer 13: ”note frequency’:

CCU6: Timer T13: Input Selection: Input selection select fclk/2 (Resolution: 83,333 ns)
CCUG6: Timer T13: Timer 13 Start Control: click v~ Start T13 after initialization (T13RS)

- o]
|

|IE! View Options Add-Ins Windows 2
I =l AT

&} DAVE XC878CLM ( Release v2.1 )

1 -ﬂ Capture [/ Compare Unit & (CCUG)
IC =2E]
Module Ciock | Pin Contral 1] P Control 2| Timer 12 [Timer 15| Mt Charnal | Ghannels | Trap | Intemupt Control| int 4.
Input Selection [T15CLE) Timer 13 Start Contral

(SHEt T13 anter nlazation

ok ) 2 Besabthon: 003 |
T {Resabhon 082 usec) [T13RS)

~Timer T12 Tngger Evant Cantod [T13TES) Timer 13 Sirgks Shof Control —

; rryTIT = (- Enable singis snof mods
i e | _l ['T'IE-‘EE-':.":I

- Tirreat T12 Trigger Evart Direchon [T13TED)-

o R =]

~ Tirmeaf T13 Externat Bun Sakechion (T13 RSEL) - Timer 13 Pericd Fegatar

Tmor THE Extamial Run ]l.'ll-.:hvl: ofama sethng af T13 ;I
S elacion Priad |rrea| ||".IE- BEGEET
+ Irtesmupt Caritnad of Tirear 13

™ Enable infermpt Tor T13 panod match (ENT1 3P}

Puriad rixgabar W

F Enable infermupt for T1% compars match (ENT130GM) (TI3FRH TI3FRL]

[XCHTBCLM  COCReRCETRECHTE dav 4

‘ <<< Il click here to see more information about music !!! >>>
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CCUG6: Multi Channel: (do nothing)

| File View Options Add-Ins Windows 2
I =T A=

#y DAVE XC878CLM ( Release v2.1)

1 iﬂ Capture [/ Compare Unit & (CCUG)

| - 3

Module Caock | Fin Contral 1] P Control 2| Timer 12| Timer 13 [ M Charnel | charnets| Trap | intemupt Control | i 4 | »

Mum Cnannal Mode Carinal

I Enable mut chaneal mods [MCMEN)

~ Switching Selechion [SWSEL)

Hal Sensor Control

- O X

Application Note
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CCU6: Channels: click Configure Channel 0

| File View Options Add-Ins Windows 2
(G0 -8 o g

& DAVE XC878CLM ( Release v2.1

i a Capture / Compare Unit 6 (CCUG)
EX =23

Module Caock | Fin Contral 1| P Control 2 | Timar 12| Tmer 18| Mutti Charnsl Charnets | Trap ) Inermupt Control| inf 4 | #

I| Condgura Charnel O I

Ciondigure Channed 1

Channeds

Cionfigura Channed 2

Condigura Channed 3

= |D|H]I

| XCATECLM CAChoR<CETE-CATE dav A
Note:

Port pins used by our PWM module (not available as GPIO pins):

Port Lines | Signal Channel | Duty Cycle [%]

P3.0 CC60 0 Channel 0 100 (T12)

P3.2 CC61 0 Channel 1 100 (T12)

P3.4 CC62 0 Channel 2 | 100 (T12)+50 (T13)

P3.7 COUT63 0| Channel 3 50 (T13)
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Note:
module kemel
address
decoder trap
control
control F 3
§
8
8
intemupt A1
control
'y

T12HR

COUTE3
TS

COUTE1

T13HR
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CCU6: Channels: Configure Channel 0:
Mode Selection: Mode Selection for Capture / Compare Channel 0: click ® Compare mode 1

-lolx|
|

 [ile View Options Add-Ins Windows ?
- DE R o ?

¥7 DAvE XC878CLM ( Release v2.1 )

¥y Capture /| Compare Unit 6 (CCUG) &

™ ST
Mesdube Cleck | P Cantral 1| Pin Contrat 2| Trner 12| Tinar 13| Muth Chaneel Channais | Trep | interupt Contral | ik 4] »

~Channets |
%4 Configure CCUE Channel 0 _ E

™ e T
[Wode Selechon | odulation Control for G080 | Maouanan Corral for SOUTE | Control|

Mixda Selecton for Cagtus [ Compare Charnel O (MSELED)
~ Disabls caphore ard compars modes
Flcormaare made 1 use pin 0080 es autpuh)

EThic (M E | LISE] S0 e I |

p R e | T T P S L O VY
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CCU6: Channels: Configure Channel 0: Modulation Control for CC60:
T12 Modulation Control for CC60: tick M Enable T12 modulation for CC60

-lolx|
|

 [ile View Options Add-Ins Windows ?
- DE R o ?

¥7 DAvE XC878CLM ( Release v2.1 )

¥y Capture /| Compare Unit 6 (CCUG) &

™ ST
Mesdube Cleck | P Cantral 1| Pin Contrat 2| Trner 12| Tinar 13| Muth Chaneel Channais | Trep | interupt Contral | ik 4] »

~Channets |
%4 Configure CCUE Channel 0 _ E

™ e T
i Sebection | Hodulation Contrel for COA0{ Maduiation Contral for COUTED | Contra |

TI2 Madulahan Corinal Tor CTH0 T13 Moduadon Contrid for CCED
ElEnatie T12 moduton for C080 [TI2MODEN) I~ Enabla T12 rmedulaton tor COAD [TTIMORER]

-~ Pasgive State Setct [CCAOPS) - Muh-Channel Gorrnl for OB (MCMFS)
& The COnpaErs oufpet COG0 ANves passive lovel whie | R SRS,

DOROST ie "

~ The comane sulput CO50 dites passve vl whis o T B0 oty e e s T4
COs05T ="

[ Trap Cornol for CO060 Compara Cutput Control fer CCEQIPSL)

R The passive sl of OOB0 outpif a0/

-~ Enable fhe rap funchonabty of the output pn OCS0
[(TRFEN)

 Tria passi level of GO0 outputis 1
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CCU6: Channels: Configure Channel 0: Modulation Control for COUT60: (do nothing)

ﬁ DAvE

 [ile View Options Add-Ins Windows ?
- DS+ Noe 7

-ﬁ DAvE XCE878CLM ( Release v2.1 }

#¢ Capture /| Compare Unit 6 (CCUG)

™

Medule Clock | Fin Cantral || Pin Contrt 2| Trner 12| Timer 13| Muth Chaneed Channals | Trep | interupt Contral | int 4 ] #

=Iglﬂl

X|

™ a7
Wodi Selacton | Modulation Control for Co80 [MoouEhon Conrol for COUTED | Control|

T12 Maduahan Corinad Tor SOUTe0 T13 Modasfon Conind for COUTED
I Erscied T mtacessooet BOU AT ey 1} I obrpatld 5 e o g i i

-~ Passive Stats Select (COUTEOPS]

il bl bl et d it e by AL Sl DD TR outputo fie ces

i P
r = L i
b P15 50T

Compars Oulput Control for COLUTE0 [PSL)
B TTa S | 1 T a1 o

Fronns J T

~Channets |
% Configure CCUE Channel 0

- Mut-Channel Cordrol far COLTAD NEMPS)-

X|
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CCU6: Channels: Configure Channel 0: Control: (do nothing)

-lolx]
|

 Ble View Options Add-Ins Windows 2
I ol F-T

-ﬁ DAvE XCE878CLM ( Release v2.1 }

#¢ Capture /| Compare Unit 6 (CCUG) &

™ T
Medule Clock | Fin Cantral || Pin Contrt 2| Trner 12| Timer 13| Muth Chaneed Channals | Trep | interupt Contral | int 4 ] #

~Channets |
% Configure CCUE Channel 0 _ E

™ | §
M Sabaction | Kaduiation Control for G080 | Maadaton Contral for COUTED [Contra]

Diaad Time Correl Dusy Creie
Fiocuired duty cycla %] [1o0.00

I Enabie dazd fme genaraton (DTED) Fiaal duty cycle [0 |r:-u.uu

Compara lBJElBl |
(CCECSRH. CCALSAL) il

imterrupd Santrol
i Benarale riomupt in compare mode if & compare madch has been detocted whila T1 2 1 countg up, of
nueu:m.lla micks If & NEng edge s besn detacted & the pin COBY (ENCORIR]

- Benaraie riemuptin compare mode f & compars match has baen detecled whis T12 s couring down or
l'ltﬂ:m.li mick If & faling edge has besn detectad 3 the pin COEQ (ENCOSOF]

amtace 00 [COThe®TRRCETSOE g

Exit this dialog now by clicking K the close button.
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CCU6: Channels: click Configure Channel 1

b
|

| Ble Yiew Options Add-Ins Windows 2
|- Nl F A §

&} DAVE XC878CLM ( Release v2.1 )

i 'E' Capture / Compare Unit 6 (CCUG)
EX=EE]
Module Clack: | FinCantral 1| Pin Control 2| Timar 12| Timer 18| Muth Charnel Channets | Trap ) Indsmupt Control| Inh 4 | »
Channeis

Configura Channel O |

[ o

Confgura Channed 2

Coniguns Chenned 3

[#CATBCLM [CUICHoCETIACETE davy y.

Note:
Port pins used by our PWM module (not available as GPI1O pins):

Port Lines | Signal Channel | Duty Cycle [%]

P3.0 CC60 0 Channel 0 100 (T12)

P3.2 CC61 0 Channel 1 100 (T12) F
P3.4 CC62 0 Channel 2 | 100 (T12)+50 (T13

P3.7 COUT63 0| Channel 3 50 (T13)
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CCU6: Channels: Configure Channel 1:
Mode Selection: Mode Selection for Capture / Compare Channel 1: click ® Compare mode 1

Gone e i|

_Etﬁwmﬁnlﬂhﬁ-lmi!ﬁrdml
oo NEd + AoE P

¥3 DAVE XCB78CLM ( Release v2.1 )

¥7 Capture / Compare Unit 6 (CCUE) }_]

™R
Jmmmimmrrdl]nncmrrdzimarszhmmlmnm Charrek | Trap | inbamupt Contrai | ird 4 |
[~ Chanrsis - _‘—‘
%3 Configure CCU6 Channel 1 : E]
=R
[Madn Selaction | Macuistion Cantral far 061 | Madulation Contral for COUTS! | Control |

- Meda Sebachon for Capiure | Cormpane Charnal | (MSELE1 )
7 DEabie caphuns SN0 cOmpsr e frodss
Floompera mods 1 (e pn COE1 a5

3
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CCU6: Channels: Configure Channel 1: Modulation Control for CC61:
T12 Modulation Control for CC61: tick M Enable T12 modulation for CC61

__J_L_i

Etﬁwmnlﬂw-lmi!ﬁrdml
I ERRsl R Rat=r K1

¥3 DAVE XCB78CLM ( Release v2.1 )

¥7 Capture / Compare Unit 6 (CCUE) }_]

™R
Jmmmimmrrdl]nncmrrdzimarszhmmlmnm Charrek | Trap | inbamupt Contrai | ird 4 |
-~ Chanrels — _L‘
%3 Configure CCU6 Channel 1
=R
Mode Selectian [Moddahon Cantral far OO81 | Masulshion Contral far COUTA1 | Cortrel|

(- THE Moouizhon Comtral for G061 = T1E Modulahon Corral for CCE
HEMH!'I'IErfndLi.!:I‘hth' CCEN (T 2MDOEYN) ™ Enabie T13 moduaton for D081 [T13400EN)

Fasshe Sfata Sekot (T F5) MutteChannal Comiral for CUET (MCHPE)

memmmumE1mmmm - et e DOR | Rt ool v f B e |
COE1 ST is '

~ Tha compara outpul QO drives parave kvel whils pIbe 0] o
CoE1ST iR T |
Trap Corrral for CCES Compare Dulpat Contiol for COB1 {PSLY

- Eniabls the Wrap funchionaiity of the output pin CC81 = Tres passhe level of OO61 outputis T

(TRPEN]
 The passe lovel of 0081 culpuis 1'

3
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CCU6: Channels: Configure Channel 1:
Modulation Control for COUT61: (do nothing)

__J_L_i

Etﬁwmnlﬂw-lmi!ﬁrdml
I ERRsl R Rat=r K1

%3 DAVE XCB78CLM ( Release v2.1)

¥7 Capture / Compare Unit 6 (CCUE) }_]

™R
Jmmmimmrrdl]nncmrrdzimarszhmmlmnm Charrek | Trap | inbamupt Contrai | ird 4 |
-~ Chanrels — _L‘
%3 Configure CCU6 Channel 1
=R
Mesde Selectian | Moddistien Cantral far 0081 [Maduiation Contral far COUTAT | certral|

~ T2 Mooushon Contral for COUTE —————— - T3 Moguiahon Corfrol for COUTE
BT {iiston oy COLTH| | TEERODE I Eres req d

Faawasmﬁamimuml*ﬁ] =~ MultrChanngl Comtrol for COLUTHT [BMCMPS)-

R - gt e DL T ool £ B e frites s i

ki
Compare Oulpul Contial far COUTET [FSL]
B | PaaTE e el i |

 Thisp

3
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CCU6: Channels: Configure Channel 1: Control: (do nothing)

__J_L_J

Bl View Options Add-Ins Windows 7
- NeE f Aoa P

¥ DAVE XCB78CLM ( Release v2.1 )

ﬁ Capture / Compare Unit 6 (CEUE] E_J

X “E]
Madube Ciock | Pin Confral | | Fin Contral 2| Tener 12| Timer 13| Mult Chanred mlwflmttﬂnﬂ]lmlﬂl\

~Chanrels

%9 Configure CCU6 Channel 1 E]
||
Mode Selection | Modusion Contral for 081 | Maduation Contral for COUTa1 [Contral |
- Diaad Time Coniral - Dutty Cycle

Riesuiresd chuty cyhs [%)] i'u:l_l:r-

I Enabls dead fime ganeration (DTET) el churty cvcher 2] 100, 0o

Compare ragiter T
{CCH1SRH. COB1SRL) e

Irtemupt Corim
- Genarate ntemupt in compans made T & compars matth fias been defactad whils T1 2 5 counting up. of
i caphre mods # 8 rRng e hes been desacled ol e pn 0081 [ENCCETR)

(- Generale ntemupt hcompate made if & campane math Has been detacted whils T1 2 & counling down. af
i caphure moda f 3 faling adgs has been deteciad at the pn COR1 [ERCCELF)

| =

Exit this dialog now by clicking K the close button.
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CCU6: Channels: click Configure Channel 2

_ ol

| File View Options Add-Ins Windows ?
|- DE @ Hos 7

% DAVE XCB78CLM ( Release v2.1 |

g3 Capture / Compare Unit 6 (CCU6) E]
I =R
Moduis Clack | P Cantral 1 | Pin Gontrol 2| Timer 12 | Timer 13| Muth Ghannsl Channsss | Trep fintemupt Gontrol | it 4 | »

| Cnannals

Corfigure Charmel §

Configuie Channed |

Corfigune Channel 5 |

| XCATECLM | CAMCRoN=CATEXCATE dav 4
Note:

Port pins used by our PWM module (not available as GPIO pins):

Port Lines | Signal Channel | Duty Cycle [%]

P3.0 CC60 0 Channel 0 100 (T12)

P3.2 CC61 0 Channel 1 100 (T12)

P3.4 CC62 0 Channel 2 | 100 (T12)+50 (T13)

P3.7 COUT63 0| Channel 3 50 (T13)
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CCU6: Channels: Configure Channel 2:
Mode Selection: Mode Selection for Capture / Compare Channel 2: click ® Compare mode 1

= [olx]
|

 ble View Options Add-Ins Windows ?
oo - Ned # A oa b

¥ DAVE XCB78CLM ( Release v2.1 )

‘E;- Capture /| Compare Unit 6 (CCUG) _x_j
X -2k
Modube Clock | Pin Contra 1 | Pin Contral 2| Tier 12| Timet 13 ] Mulfi Channel Charne | Trap | inbemgt Contral | iri 4 | h\

Channels
& Configure CCU6 Channel 2 ) ﬂ

- I =G
Moda Selection | Momiaton Contral for COB2 | Moduiston Controd for GOLTE? | Gordrol |
| Mods Selsction for Capiune | Compars Chennal 2 (MSELEZ)
i [Dmable capture and compsrs modas

Blcomgers mods 1 {use pin COE2 a8 cutpat)
& Cormta riiige 2 ) = p AT PR fauf]

| Gl W'S: pes 131 120 |

-
-

[zaTeCLM G L LR TS T dery ]
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CCU6: Channels: Configure Channel 2: Modulation Control for CC62:
T12 Modulation Control for CC62: tick M Enable T12 modulation for CC62

CCU6: Channels: Configure Channel 2: Modulation Control for CC62:
T13 Modulation Control for CC62: tick M Enable T13 modulation for CC62

-alx
|

 File \iew Options Add-Ins Windows ?
oo Nl F A oa 7

29 DAVE XC878CLM ( Release v2.1 )

%7 Capture / Compare Unit 6 (CCUE) Ej
™ - P
Madube Chock | Pin Contral | | Pin Contrat 2| Tener 12| Timee 13| Mufti Channel Charreks | Trap | intem.gt Cortral | 1r, 4 | h\

:--I:rmrnli- —

CCU6 Channel 2 ) ﬂ

Moxda Selechion [MacUERon Contal for LRG| Modulahon Contrad for COUTH2] Cordn |

o TI2 Madd ston Ceeimal far COE2 TIE Moadulaties Contrd for CCE2
Elenatke 12 modulation for S082 (T1 2HE0EN) B Erstis T13 modhiaton for G062 [T13MODEN)

-Faﬁanﬁﬁmﬁah:ﬂéml?ﬁb - Mf-Chiannel Contl for COEE (MO FS] -
& T8 Compans oLApLT OCHZ crves passhe level whie A R
R . SN T At 1 e s il

~ Tha campars outpus QUG dves passive kvel whis e LM
CoE25T s %o T1

Trap Confrel for CCE2 Compare Dulpsit Corral for COE2 (PSL)

~ Enable fhe rap funchonaify of e culput pn 0062 = Thie passie lavel of DOA2 outpus s 0

[TRFEN] : :
= This passive level af 0052 cutputis'1°

[CaTRCLM [ CNE LR R THECETE dey ]
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CCU6: Channels: Configure Channel 2: Modulation Control for COUT62: (do nothing)

-alx
|

 File \iew Options Add-Ins Windows ?
oo Nl F A oa 7

#7 DAVE XCB78CLM ( Release v2.1 )

%7 Capture / Compare Unit 6 (CCUE) 3_1
™ - P
Modube Chock | Pin Contrat 1 | Pin Contret 2| Tiner 12| Timet 13] Muh Channel Charnets | Trap | intam.gt Contral] i 4 | h\

Chianreds
& Configure CCU6 Channel 2 ] ﬂ

Moxda Selachion | Maduiation Comtral for CO2 [MagUiEhGn Contral for GOUTAZ | Cordn |

o TI2 Moddahion Casfral for COUTEZ T3 Modulahen Coriml for COUTE:
=By Erreelasster by T TR0 B el T st fam o i 0N

Sitahe Salep (COUTHIFS) - Wft-Chianneal Coringl for COUTHZ [MCMPS)

I e LE Lt

Tt S L O O B

e e

Campare Dutpsdl Cortinal for COUTED [PSL)

By P e | ST

T e it

[CaTRCLM [ CNE LR R THECETE dey ]

Application Note 49 V2.0, 2010-05



S AP08082
@l neo/n XC878 Starter-Kit Playing Music

CCU6: Channels: Configure Channel 2: Control: (do nothing)

-alx
|

 File \iew Options Add-Ins Windows ?
oo Nl F A oa 7

#7 DAVE XCB78CLM ( Release v2.1 )

%7 Capture / Compare Unit 6 (CCUE) 3_1
™ - P
mmmim&nmﬁmmmzin—ur 12| Timer 13| Mut Chancel Channets | Tras | intemat Contral| 4 | h\

-ﬂ- Cunflgure CCU86 Channel 2 E

Mida Elala::rlml Moguiahon Comtrol for 62 | Modultion Control for COLITEZ [Corr |
| Diagd Time Ceetrad Duty Cyca

Flequrad duty creks (4] |I-:-:| HlE
I Enable dead e gareration [DTE2) Feal oty Gy (%] |rnu,ur:-

Compars regishe oK
{COESAH, CORASAL)

Irfemupt Consrl
- @enerate rtemupt in compars made T 3 compars match has been detectad whils T12 is couning up. o
in canture mode f 8 reng adgs fes been detectad ol the pn 0052 [ENCCEZR)

- Generate ntemupt n comparne mode 1 & compare match has been detected whils T1Z & counting down, of
n caghure moda f @ taling adgs has been detecied &t the pin 06D [ERCEEZF)

[CaTRCLM [ CNE LR R THECETE dey ]

Exit this dialog now by clicking K the close button.
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CCU6: Channels: click Configure Channel 3

_.J_J_J

File Yiew Options Add-Ins Windows ?
U DSl fHom ¢

¥} DAVE XC878CLM ( Release v2di )

¥ Capture / Compare Unit 6 (CCUG) EJ

|| - F
Miodule Clock | Pin Control 1| P Cortral 2] Timer 12| Timer 18| st Shanned mzrmahmamm.pmﬂnmlum-] *
Channzals

| T R T T e T o

Remember:

Port pins used by our PWM module (not available as GPI1O pins):

Port Lines | Signal Channel | Duty Cycle [%]

P3.0 CC60 0 Channel 0 100 (T12)

P3.2 CC61 0 Channel 1 100 (T12)

P3.4 CC62 0 Channel 2 | 100 (T12)+50 (T13)

P3.7 COUT63 0| Channel 3 50 (T13) -
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CCU6: Channels: Configure Channel 3: Control: Compare Timer 13 Output Control:
tick M Enable alternate output function COUT63 for the PWM signal generated by T13

g9 DAVE - | X

File View Options Add-Ins Windows ? |
oo NS £ AHoa §

¥7 DAVE XCB78CLM ( Release v2.1 )

#7 Capture / Compare Unit 6 (CCUE) i

™ -
JHbd-d;ﬂﬁqiﬂnl'_‘u'rrrd1IFmEu‘rtrdI]Tmu1E|Thnurlﬂ[HulEru'mﬂ Chianress | Teap | inferropt Cortel | inh 4| ¥ ]
TS
| =
i,
~ Eormpare Timer 12 Output Correl . DGy

Enanle atamats output funchon QOUTES for fhe popirad | W0
Elc sgral generated by T13(ECT130] s adiadi e

 CTrap Cortred for COUTES Raal-qisy cptie 6] ffeaon

Eratile the trep bunctianalky af the outou pr CorRNe b .
" couTes TRFENTS) (CCESSAH. COESSAL =

Parzive Stabte Salect (COUTEIRS) - T13 Moduladon Candrol (T131M)

Thea compara aufput COUTES drvas passvs el
w I o F T3 outputis not imverted

fwhmmﬂﬁgﬂmmww r T12 oirtpid is irwarted for-further modusfion

Cornpare Dusput Control for COUTES [FSLE3)
= Tha pased el of COUTES autput 510

" Tre pEssye | el of COUTES oufpat =17

[MCETECIM

Exit this dialog now by clicking K the close button.
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CCU6: Trap / Interrupt Control: click Interrupt Configuration

-lolx
_l

File Yiew Options Add-Ins Windows 2

- NS+ Aoy f

27 DAVE XCB78CLM ( Release v2.1 )

¥ Capture / Compare Unit 6 (CCUG)
EX 2kl
Madhle Cack | Pin Control 1] Pin ortral 2| Timer 12| Timer 1] Mutti Channei | Channels Trap Infarmupt Cardrod |int 4 | »|
Trap Fin Contral [TRPREN)
= A Arapcan only e genaratad by SW by satting bit TRPF

LS Er o T e e e v & { R L L) =

Trap Hode Coatrol [TRPMHETAPHT )
= The frap stale & ket whsna 2era-metch of TED [wihile counting up) 8 detected {snchrorzation ta TH2)

 The frap state & ket whan 2 rerematch of T3 s datactad [smchmonization e T18]
7 The frap stabs & lafl mmediatedy without any syrchionization o TIZar TS

Trap Mads Confrol (TRPM2)
= B# TRPF s autcematcaly charad by HW (sccording to TRPPEN. THPME and TRPMI)

¢ Tha trap sfabs can be |efl & oo as bif TRPF & resst by SW (scoording ta TRPPEN. TRPIMEEnd TRPMI ]

- Trap tnberupl Canfral 1 Irtberrupt Conbrol Bnd Intamupt Node Painer Configunatian

s et (T i ]

[WCETECLM [CICERANMCETACETE dav 4
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CCUG6: Trap / Interrupt Control: Interrupt Configuration:
Interrupt Control 1: Interrupt Control: tick ¥ Enable interrupt node 2

Ba]p
|

File YView Options Add-Ins Windows ?
oo -Nwl + oM T

&} DAVE XC878CLM ( Release v2.1 )

& Capture / Compare Unit 6 (CCUS) X
EX bkl
Maduie Clack | Pr Coreel 1| Pin Contred 2] Timer 12| Tiresr 13| Mut Channel| Chiaenals Trap £ Intemupt Conrel [ inn 4 | »

#3 Interrupt Cenfiguration El

JLi-t oo
Irdamupt Condrol 1 | interngt Gantrol 2|

Irbarmapt Cantrol
I Ersbile intesnust rade 0 (EINFO| ElEratie intarmupt nade 2 (EIRPZ|

™ Erabbe intermupt rode | (EINFL ™ Eraile intemuapt node & (E1HPS)

Ind2mupk Wode Foites Tor Chanmel O Inlermupis [INFL_INPCOED)

Moda selechion E'rn'-‘.'ll U nocks 2 15 seleciad b I

Infgamuipt Modie Podmher for Chanmel 1 Indemupds (INFL_INFCCET)

Noda st i||'l"3|'|'-ll.'-'|'l¢l.'|-:' 2 15 sakcian

- Inbarmupt Kade Poeter for Chaninel 2 irdemupss (INPL_INPCOED)

Misda sedecfion |In1u|r.||:’ riode 2 i sobected

[HCATECLM [ COCRAXTETHACETE dav 4

x

23 Since this interrupt node is shared with the interrupt node XINTRI2
Hence the ISR code will be generatad in SHARED _INT.C file only when imit function is selectsd.
Do you really want this type of message box to appear for other shared interrupts also?

Yes Ho

Click Yes
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CCUG6: Trap / Interrupt Control: Interrupt Configuration:
Interrupt Control 2: (do nothing)

Balp
|

File View Options Add-Ins Windows ?
oo - Nl + A=A §

¥7 DAVE XC878CLM ( Release v2.1 ) ]

-ﬁ Capture / Compare Unit 6 (CCLUG)

S =5
Maduie Clack | Pr Coreel 1| Pin Contred 2] Timer 12| Tiresr 13| Mut Channel| Chiaenals Trap £ Intemupt Conrel [ inn 4 | »

#3 Interrupt Cenfiguration ﬂ
[ =508 ]

rssmupt o 1 [t ool

Inbérmuipt Made Poatites for hé CHE. STR Intémupt [INPL_INFCHE)

Nodde pefeclion  [Irsmupt nock 2 is sekctad =]

- inksmupt Wi Foetee for TREF, WHE. I0LE infsmupts {INPH_INFERR)

Node selecion [Irtemupt node 2 s sakctad =]

- Inbarnagt Node Priter for TI 2 nberngts [INPH_INPTE2)

i sedeciion ||I|1‘.'IrJ|.’.I|'.'d|.-2|h srlesia ll

Infemupt Made Pokiber for T1S Intesmugts [INPH_INPTE3}

Node galecion  [Irtsmupt nods 2 18 sekectad

Exit this dialog now by clicking K the close button.
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CCUG6: Interrupts: change CCU6 Interrupt Node 2 from Priority 0, Level 13 to Priority 2, Level 13

- Bl %]

| File View Options Add-Ins Windows ?
PR -Cadd s T

&3 DAVE XC878CLM ( Release v2.1)

¢s Capture / Compare Unit 6 (CCUG)
L S Priority
Pin Control 1 | Pin Control 2 | Timar 12| Trner 18] Mus Chianrel| Channals | Trap ! Intemupt Consol Infsmuptee

Lown Intierupt Source Priority Prionfy 1 Priority @ Preority 3
Lt Hon Maskabés |rfermipt [MMI) Highest Prionty (can't ba changed)

Lisrwed 1 Exfernal Infamupt

Lewst 2 Tirner 0 infernipt

Lenwed 5 Extermal indemupt 1

Lired £ Tirmer | Infamupt

Lewsd B UART Irtermgt

Lt T2 THCLAU VERG f MCAN SRR O
Lpresd T ADC ) AN SHN 1 and SHE 2

Lersed & SEC Inteamupt

Lewed 8 Ertermal 2 1 T21 1 LUARTT | BRGT |nipés
Exlerralls 3]/ T2OCU(B ] / MCAN SRM 3
COUG Nods 0 f MCAN SRHN 4

COUS Mode | {MCAN SRNE

CCUE Mode 2 MCAN SRN G

CCUS Noos 3 | MEAN SAN T

0 B (R N O Y e T (B ) B I e |

-

i 1 N - B |

Priority 2, Level 13

Application Note 56 V2.0, 2010-05



. AP08082
@l neo/n XC878 Starter-Kit Playing Music

CCUG6: Functions: Initialization Function: tick ¥ CCU6_vInit

CCU6: Functions: Function Library (Part 1): tick M CCU6_vStartTmr

CCUG6: Functions: Function Library (Part 1): tick ¥ CCU6_vStopTmr

CCU6: Functions: Function Library (Part 1): tick M CCU6_vSetTmrPeriod

CCU6: Functions: Function Library (Part 3): tick M CCU6 vEnableShadowTransfer
CCU6: Functions: Function Library (Part 3): tick M CCU6 vLoadChannelShadowRegister

_JJJ

Ehﬁwﬂm:mhdd-hﬁmﬁr-hml
D@l +HoE 7

& DAVE XC878CLM ( Releasevl)

#9 Capture / Compare Unit 6 (CCUE) E
LB =R
Py Ceeiral 2| Tamer 12 | Tirner 13| Mush Charnsl | Channls | Tra | iptern gt Cartrel | infernpts [Funcions | Parsmese 4 | #]
- Infiization Funchan - Saurce Fie
| Blcce_sine EERTT File name jcce

| Funchian Library [Pert 1) Funchion Libeary |Part 2}

' Flcos_vStartTmr CiH_vStanT i HINT wrINTA LR SHINT_AXINTR 10
Eﬂ:ﬁ_ﬁmpm-r L _vStop T SHINT I R SHINT Wi THR T i
OO vResatTmr CCH yPassTni | ITi ; SHINT Wi TR
Eﬂ:ﬂ_ﬁﬂTmF‘eﬂd A _vSefTrmrPanod 171 15 SHINF vEIN [TH S

i~ Funchan Library [Fart 3]
r COB_uwGefTmrCounder

© COA_iwSelTrorCourdar
r COA_ vSetDaadTima Fanod L0 - SO T e Fonced
E-Efﬁ_vwrﬁdﬂﬂ'rmr CC8_vEras e ShadosTrarate
Blcce_vLoadChannatShad ow Hegisiar Ci¥i_vyLoadChannslShadowHagister
I COA_uwiGei ChannsEhadow Flegisier “UH LG Charrm i Shadisy Bagrsl
I COA_umdietChanneifegster CO6 _srigatCTarmell gt

r COA_vSetStalabl LCE | B
O _vHesatSiatusbrt

| T CCH wEelTmiPanod

| CETH0LM CAACRAACETRICETS dav A

Note (*1):

The CCU6 ISR

void SHINT viXINTRI12Isr(void) interrupt XINTRI12INT {}
will be generated in the SHARED INT.C file.
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CCU6: Parameters: (do nothing)

_J_I_!

| File View Options Add-Ins Windows ?
Iﬂ.‘.:l Dﬂﬂ'{-'ﬂ (P

&+ DAVE XC878CLM ( Release v2.1 )

¥# Capture / Compare Unit 6 (CCUG)
I S 6
Times 12| Timar 13| Mult Charnel | Chiannats | Trap ! inbemupt Control | Intemupts | Functions [Faramaters | Motes | 4] ¥
| Headsr Fils
Fila naire If:r:ﬁl-

|- Parameters [Part 1] -
COB_TIMER_12

COR_TIMER_13

COA_CHANNEL_D
CO6_CHANNEL_]
COA_CHAMNEL_2
CCS_CHANNEL_S

[XCATBEM [CACHeAXCRTRATATE dav r
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CCUG6: Notes: If you wish, you can insert your comments here.

_lalx
|

| File View Options Add-Ins Windows ?
|2 -Da@ 4 Hoa ¥

&+ DAVE XC878CLM ( Release v2.1 )

¥# Capture / Compare Unit 6 (CCUG)
IS8 §
Timer 12| Timar 13| Multi Charnel | thannes | Trap | infsmupt Control | Intermupts | Funchions | Parametars [Hofes | 4| »

Irsart Natas

[XLATRCLM (AR CET B 7 daw w

Exit 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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|File View Options Add-Ins Windows 2
|- N+ A oE 7

¥9 Generated Files in 'C:\XC8XX\XC878"

mD-a T

Agﬂl

o

IDAVE's Project Documentation
Project:
Controller: XCBTBCM-16FF

Compiler: sSDCC
Memory Model: LARGE

XC878.dav

Date: 19.05.2010 13:07:04

Please read this document carefully and note
the red-calored hinis,

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

zenerated Files:
WAINLH
WLAINLC
STARTUPXCEFE.5
SHARED INT.H
SHARED INT.C
I0O.H
0.C
UART.H
UART.C
TO1.H
T01.C

New: SHARED INT.C, SHARED INT.H

CCEH New: CC6.C, CC6.H

[*CATACLM Gl CE TG E TS dav

Close DAVE: File —Exit Save changes? click Yes
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2.2) Open the DAVE Bench project and insert code:

DAvE-Bench

Start DAVE Bench and open your XC&878 Project:

db Workspace Launcher : E

Select a workspace
DAvE-Bench for XCB0O stores your projects in a folder called a workspace.,

Choose a workspace folder to use for this session.

T Use this as the default and do not ask again

OK Cancel

Click OK
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B-
'
®
W
FF.
-
i
Hi-
1]
m
-
-
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Mouse position: C/C++ Projects, XC878 [Active - Debug]: click right mouse button
click Refresh

XCE00 Development - DAVE-Bench for XCB00

LLAL
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dh XC800 Development - DAvE-Bench for XCB0D

Hawvigate Search Project

Fle Edit

- C R T

= - 2 -

GG+ Pro)

Debug

Melw» v B

w==l1

MAIN.C
= MAIN H
i MeminitcB78_16
¢ SHARED _INT.C
# SHARED INT.H
i startupxcBiE s
ToL.C
& TOLH
UART.C
» UART H
¢ KCBTB.asm
XCBTE rtf

-

B XCE7E [ Active - Debug ]

# & Includes
v Dabug

b @ CCe.C

o W CoeH

-8 JOLC

& IOLH

FFs l

" Problerms © Console =

Tools  Window Help

No consoles to display at this tme.

Bl [V

i = r
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Project — Rebuild Active Project

dt XC800 Development - DAVE-Bench for XC800

File Edit MNavigate Search Project Debug Tools Window Help
M- TR i Build Active Project L
T it AT S # Rebuild Active Project
EHQC*+H?JEEH Open Project
Close Project
SIXC878 [ Active - Debug
<3 Includes -« Build All Ctri+B
+ Debug Build Project
8 CCA.C Build Working Set .
=W CCO6.H Clean...
#- 10.C Build Automatically
w I0OH
« e MAIN.C Active Project Properties
& MAIN.H 1
s MemInitxc878_16FF.s Properties
or: click @
dt XC800 Development - XC878
File Edit Navigate Search Project
InvRol dalsl s lasy @~ %
(@ C/C++ ProjedRebuild Active ProjectptM:
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ds XCAD0 Development - DAVE-Bench for XCEOD = O %

Fil= Edit Mavigak= Search Project Dsbug Tools Window Helip
O e mar g (B EEVAT v E ] v v e v = Dabug | 000
B CICHe Progects & =) =5

« [ Activa - Dabug ]
& & Includes
Cebug
&l CDE.C
s COGH
# JOLC
«I0.H
« MATHLC
=& MAINH
= o MeminiocS 78 _16FF s
+ (i SHARED INT.C
= SHARED INT.H
i Fbl'tlapll:ﬂ?ﬂs
w 1 TolC
« & TOLH
« W LMRT.C
+ s LART . H
& XCBTH.asm
XCETR. it
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Check/Change the Memory Model:

Project — Active Project Properties

. KCH00 Develepment - DAVE-Bench for XCEODO = ICH >
Fil= Edit Mavigak= GSearch  Project Debug Tools Window Help

- - . oo v wBuld Active Project ¥ i 7 “Dabug | T XCEDD..
ECACe Propechs B L'-u"l_ Froge= ==
3 m’ —_ .I'..I :ﬁ.rl-.ﬂ#- g e Pt
& & Includes
- Baald Al CirleB
Debeg
& o COBC
« & CDGH
o 100
= 10.H
« MATHL.C
s MAINH
= I MamlnitecS 2 _16FF8 Frooerhns

- @ SHARED INT.C
- s SHARED INT M

« i garhepcH T S
w4 TOLEC
o & TOLH

- W LMRT.C - Problerns 2 Consoke it~ Properbes © Dabug| TR B s
« LRT.H C-Build (XL

el -1 Ouo0nn o=E0
Ry ] c OHBD -W1 -bE g -a aL”
KCBTE. rif B wl™ "L /MEnlnitesETd_1E6FF. ral”
"L fURRT. el V. febartupecBld . ewl”

'"Finizhad b lding targeb: XCRTE. hex'
i
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Tool Settings: Global Options: Memory Model: check Large

Ay XCHOO Development - Dy = O X
Fie Edit wigatr  Search Propect Debog Took  Window el
L ew Praviecia o =0 il
dh Properties for XCE78 . |I'_"||H|
Rersniron
Euillcdars i .
urahan: |D= = | Ma Configurabons..
CiCs+ Build [ o0 IDebug = Manage |
Build Variabl
Emf-ﬁ OF = Took Settings | - Bulld Steps|  Build Artifact| - Binary Parsers| < Ermor Parsers|
rrelranmen -
ML Sederctic - Gioba| Optians Memory Moded |Large i
MEITI:'I"{ St w S0CC |:-ﬂr'1,'.‘|l!r
Segment Loc Fraprocessor
Sattirgs [recnares
Tool Chain E Optimizatian
¢ CiC#+ General N g
Project Referan ! Miscallangours e
RE'ril:tl'.l"ll'l.] His ] SD'EGE MQITII":IE' |
Fun/ D=t Set ik
5 SOCC Linker ﬂl
Library
* Hiscellaneous |
-]

) | »1 Restors Defauks|  doply |
[ ok | cancel |

Click OK

Note:

(Release Notes; DAVE Bench for XC800; SDCC Tool chain for XC800):

Floats are enabled in large memory model only due to code size limitation.

So, print routines like printf(), sprintf() etc., will output <NO_FLOAT> when floats are used
with these routines in small and medium memory models.

=>» Because we are going to use float variables in this programming example we have to use the
Large Memory Model.
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Insert 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!

S~ -
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Double click Main.h and change the Defines from:

#define OFF 0

#define ON 1

#define LED ON O0xFF
#define LED OFF 0x00

to:

#define OFF 0
#define ON 1
#define LED ON 1
#define LED OFF 0

diy NCBO0 Developmeant - XCETE MAIN.H - DAVE-Banch for XCEOO N o | 4
= Ll g s dw oes BEO%Es | == ' - = = = ‘Em—m
SLiCes e _— 2% - ¥ —
"m :I
< YC878 [ Actirs - Debug ] Bdafine MATH WinlockProtecReg{]l FAGEWD = Ox9B
i nchudes Bdafine MATH vlockProtecReg(l  FASSWD = OnkB
Lo Dy i |
v i OO6.C N
: 3 ;:EE!’I:H Bdufiom pushsre=ani) 3 _amm picsh S0CC SYSESAHD _sscdammi |
T B i piopayacan () mER oo ST ATSOOHD s mmi |
# W 10LH - 2 ot
o 0 MAIN.C
+ = MAIN.H
+ (8 MaminitecETH_16FF 5
o & GHARED INT.C
# W SHARED [HT.H
&8 siartupecd Tl
v @ THL.C
= #THLH
v W LIART.C
+ & LIART.H
« XCHTR . asm ::lil.ﬂ.l II"I"II.
mtiom COH
L | Bdufine LEC b 1
Bdafioe LED OFF O
Bdaflms Dool bBik
pdafine ulcng wneigned long
Bdefins raord empignsd ink
Hdafins byte wmpigned char
Wifcaf _ CS1_
fdefiom KEIL L cually racessary | isi [l e
Bandif
e oo =~
4] | ]
|- Protiame. © Console = - Proparthes = Debug it
Writable Emart Insert 660 1
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Double click TO1.C and change code from:

++ Timer O _interrupt_counter;

if(RS232 wait)
RS232 wait--; // 183 * Timer 0-overflow = 183 * 5461,333 us = 0,9994

if(Timer O interrupt counter==183) // 183 * Timer 0-overflow = 183*5461,333us = 0,9994s

{
Timer 0 interrupt counter=0;
if (blinking)
{
P3 DATA =P3 _DATA"OXFF;
H
}

to:

++ Timer 0 interrupt counter;

if(RS232 wait)
RS232 wait--; / 183 * Timer 0-overflow = 183 * 5461,333 us = 0,9994

if(Timer O interrupt _counter==183) // 183 * Timer_0-overflow = 183*5461,333us = 0,9994s

{
Timer O interrupt counter=0;
if (blinking)
{
IO vTogglePin(P3 6);
}
}
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g N{HOD Development - SCEFETOL.C - DiiwE-Banch for XCBOD o ||:[|ﬂ

Fim Edt Ravgmis Sesch Propct Oebug Tods Window  Help
v ol B gowie Be (BELL |5 0w . - - © Dby |~ %8N,

W CICH+ Progects = mO] - WA TG, : =

: XCHTH [ Active - Debug ]
# @ Trechadimi
Detug
Go4.C
s OCEH
# il JOLE
# & I0.H
WAINC
& MAIN H
i Memlnite=STE 16FF s
SHARED INT.C
+ & SHORED INT.H
& 1 warhupeci s
« TOLC 18 Timar Lnke rrugt_rounkEses
# & TLH : )
4 LWARAT.C pEELD :-. ;
# 4 LMRT.H
4 XCETH 3emi LB ITimar_[_ince it
WO rif

wotd TOl_wiTmrdivosdl iatsczupt TODRT

Witsble  Srart foeert 3890 3

The LED on IO _Port 3.6 will be blinking
with a frequency of about 1 second.
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from:

code

char menu[] =

U\n\n\nﬂ

"T ..
"2 ..
"3 ...
U\n";

LEDs P3 ON\n"
LEDs P3 OFF\n"
LEDs P3 blinking\n"

to:

code char menu[] =

"\n\n\n"

"a ... play: Maus am Mars\n"

"b ... play: Yesterday\n"

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

"e ... play: Take Me Home, Country Roads\n"
"f ... play: Es tanzt ein Bi-ba-butzemann\n"
"g ... play: Ich geh mit meiner Laterne\n"

"h ... play: The little drummer boy\n"

"1 ... play: Hey, Pippi Langstrumpf\n"

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

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

"l ... play: Lili Marleen\n"

"m ... play: musical scale / chromatic scale / for testing purpose / Tonleiter\n"

"Z ...
"\n" .
b

back to main menu (anytime)\n"
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Fe Edit Nevgate Search Project Debug Toos Window Helo
[gen RSTI C T |l e (e B E G (S w [ a] w e ow = bﬁw;!’m—

T— L L s ; L - —

- NCHTS [ Active - Debug ] esaananny A O

@ Includes 1 e i

' -'H‘“ﬂ
« o O06.C
« @ DO&H .
« @ l0.C L EH
+ @ H0H
LR | 00 B e i e S N R U st R e T e RS
¢ & MAINLH i Ll
el T | T LT LT TR
« @ EHARED INT.C
+ & BHARED _INT.H

oods char memu|| =

+ 0 srartupecE s "yniyain”

v WTLC : A i i |1J:E:-I|I

s & TOLH "B 40y PLEY riSay )
¢ LART.C b CEE wys Fpers Taspiem l&ry Jdahr Frucler Jakobihn

= Happy bl rbbdayin™
ajf: Taks Ma Hose, Cospbiy Medds)n"
Lawe Es tadAart &in Bl-ba-Bubremdrsyn"

+ £ LART.H
= KLETH awn
ACET. rif

N

Laye Tch gakb pmitc wmalpar Laterns
Laye The littls drurmesr Goghon™

¥ Heys Flppd Lanpestpoemnfon™
says GEille Rlmshib, hed lige Hacnbin®
Lay:z Junge ‘eores bald wisdscin®

Lave Lill Marlsanhn"

e e e e e e
- - -

i aa Laye musical soule ChicEatic aoals for TeSCIng purpors Tomlelcae ™
L @i EOE Co waim mernd (anytlre n"
na
oode char guesticn|[] =
"youc choloas - "
ohils ohas messagal[] =
"yndéd LENe PN QW FEELHT)
oode char mexzmans: || = e 5

i
| Probiar & Cormole = = Properies & Te SBs s oF
e e Forpiote S e e —=|

Winable Srrart reert 93 2
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Double click MAIN.C and delete Global Variables messagel, message2 and message3

from:

code char messagel[] =
"\n*** LEDs P3 ON ***\n";

code char message?2[] =
"\n*** L EDs P3 OFF ***\n";

code char message3[] =
"\n*** LEDs P3 BLINKING ***\n";

to:

diy WCBO0 Development - XCBTE MAIN.C - DAvE-Bench for XCEOO iz ! ]l “|

Fie Edit Nevgate S=arch Propect Debug  Toos ‘Window Heln
g L] e e e BIERR T (Sw ' - - = = 'hm m_

AT+ Progects = “o GMAINH [ TOLC  LotMAINGE. ' =)

S XCETE [ Active - [halbisg ]
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+ m

v W C06.C

v wD0eH ' e Y ¥
b @ MO.C o pa. SERE aoaen f Ty ot B
v I0H S o o i

&6 MAINLH "§ ... playe Leh g bl mainap Labaene's”
+ b MamlnicecB?R LGFF & "hoaaa play g Littl _; 1 |

¢ SHARED_INT.C = playe i Eil

b i SHARED_TNT.H “i vyt Aunge » bald wi

+ 3 sEarpapnecl *1 ... play: Lili Maclssnhn”

v ETC ; - = miElCEd il 5~ T'L

= & TOLH _......-.- o mal iy (AN Time

# W LART.C

# EUARTH ooda char question[] =
= XCETH am " L ny
WO rf
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l w=iacils imt A52I2_salt=187
Eit blinkirep=THi
char nslschbe iq
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Double click MAIN.C and change function “char input (void)”:

from
char input (void)
{
char in="";
do
{
printf small(question);
while ('RI);
RI=0;
in = SBUF;
twhile (in!='1' && in!="2' && in |="3");
return in;
}
to
char input (void)
{
char in="";
do
{
printf(question);
while (!RI);
RI=0;
in = SBUF;
ywhile (!(in>="a'&&in<='m'") );
return in;
}
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diy XCEO0 Develspment - XCE7E MAIN.C - DAVE-Banch for XCEDO
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Double click MAIN.C and extend/change [ “switch/case” in void main (void) ] :

from:

switch (select)

{

case '1": blinking=OFF, P3 DATA=LED_ ON, printf small(messagel); break;
case 2': blinking=OFF, P3 DATA=LED OFF, printf small(message2); break;

case '3": blinking=ON, printf small(message3); break;

}

to:

swtch (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 '|': ++next_song |, play_song(); break;
case 'm: ++next_song_m play_song(); break;
}
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diy XCEDD Development - XCETEMAIN.C - DAVE-Banch for XCEDD
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Double click MAIN.C and insert Global Variables:

created by Christan Perschl (ww. perschl. at)
ext ended by W1 hel mBrezovits

CDEFGAH play note
+. the + raises its note a semtone: Cs, Ds, Eis, Fis, Gs,
Ais, H's
-: the — lowers its note a semtone: Ces, Des, Es, Fes, Ges, As,
Hes
Lx : Change note |l ength

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

(x =1,2,4,8,16 -> 1=whol e-rest, 2=half-rest, 4=quarter-
rest, ...)

X Chénge octave (x = 0,1, 2,3)
.. Extend preceding note by half of its val ue
Tx : Change tenpo (x = 72 ... 199 Beats per M nute)

Addi tional functionality:

OL : activate octave LOW
ON : deactivate octave LOWN = activate octave nornal

Not e:
Be aware that not every song sounds good on a descant recorder.
*/

unsigned int T13_values[] =
{45802,43309,40816,38590,36364,34383,32389,30612,28943,27273,25782,24291,200};
[l Timer-T13-periods(frequency) of the notes

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

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

/1 [12] =<Frequency for rest>

unsigned int length_of _a whole_note = 23438;
/] Default-length of a whole-note with tenpo 120

Note:
Thenotes C, D, E, F, G A, Hare named C, D, E, F, G A, B in other countries.

In this document we stick to the German names.
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Double click MAIN.C and insert Global Variables (”songstrings”):

//Songs:

// Maus am Mars (song a) :

code unsigned char

songa| |="T12000L4FLS8AL401C.O0LSFEGL201CO0P4P8LAEL8GO1L4C.O0LSEFAL201CP4
PSOOL4FL8AO1L4C.O0L8FH-O1L4DFLSFEDDCOOHO1CDCOOH-GL2F.";

// Yesterday (song b) :

code unsigned char

songb[ |="T12000L8GL16FL2F.PAL8SAHO1C+DEFL4ELSDL2D.PSLEDDCOOH-AGL4H-
L8AL4A.L4GFLSAL2GL8DLAFLSAL2AAAL4O1DEFLSEDIL4E.LSDL4CEFCOOH-
AL8GL16FL2F.P4AL8SAHO1C+DEFL4EL8DL2D.PSLSDDCOOH-AGL4H-
L8AL4A.L4GFLSAL2GL8DLAFLSAL2A";

// Bruder Jakob (song c) :

code unsigned char songe| |[="T12000L4FGAFFGAFAH-O1L2CO0L4AH-O1L2CL8CDCOOL8H-
L4AFO1L8CDCOOL8H-LAAFFCL2FL4FCL2F";

// Happy birthday (song d) :

code unsigned char
songd[|="T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0OHL8GGL4F+L4EO1L8C
COOL4HGAL2G";

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

code unsigned char

songe[ [="T19900L4DDE.L2D.P2L4ELSDLA4EL2G.P2LSAL4A.L4H.L2A.LAEEEDLSEL4AGL1GP
1LADDE.L2D.IL4AEGGHL1HL4AAAAH.L2A.1L4AEGGAL2G.LAGALIHLSHALAGLIAL4HALIG
L4HO1L4ADLIEL4AEEDOOLTIHLSHAGALIHLSHAL4GL1GL4GAL1G";

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

code unsigned char

songf] |="T19900L8DGGO1DDOOHHGGAADDLAGPSLEDGGO1DDOOHHGGAADDLAGPSLS
HAHOICOOAHO1CDOOLSHAHO1CO0AHO1CDOODGGO1DDOOHHGGAADDLAG";

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

code unsigned char

songg| |="T12000LSCL4FL8FAFAO1L4C.O0L4ALSFG.L16GL8GGAGLAF.PAOOL8CLAFLSFA
FAOI1L4C.O0L4ALSFG.L16GL8GGAGLAF.P4AO0LSAOIL4COOLSAL4FLEAOIL4COOLSAL4F
L8FGGGGAGL4FP4.00LSAO1L4COOLSALAFLEAO1L4COOLSALAFLEFGGGGAGLAFP4.";

// The little drummer boy (song h):

code unsigned char
songh[|="T120P200L2D.L4EL2F+L4F+L4F+L8GF+L4GL2F+P2LADDEF+L4F+L4F+L4F+L8G
F+LAGL2F+P2L4EF+L4AGAAAHLSAGLAF+L2EP2I4EF+L4GAAAHO1L8COOLSHL4AL2GLS
HAL4AGL2F+L8AGL4F+L2EP1L2D.L4EL4F+F+F+F+L8GF+L4GL2F+P1LSEDL4EL2D";

// Hey, Pippi Langstrumpf (song 1):

code unsigned char

songi[ |="T1800LL4AONOOL4DF+DL2ELSGF+EDL4C+EOLAONOOL4C+L2DF+OLL4AONO
0L4ADF+DL2ELSGF+EDL4C+EOLL4AONOOL4C+DP4P20LL4AONOOL4DF+DL2EL8GF+ED
L4C+EOLAONOOL4C+L2DF+OLL4AONOOL4DF+DL2EL8GF+EDL4C+EOLL4AONOOL4C+
DP4P200L2F+L4F+F+L2GL4GL8GF+L4EL8EEL4ELSEDL4C+DEP4L2F+L4F+F+L2GL4GF+
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EEDC+DP4L2F+GAH.O1L4DC+O0L4HAGL2AO1L4C+O0L4HAGF+L2G.L4HAGF+EL2F+GL
4AF+GAL2H.O1L4DC+O0L4HAGL2A.0O1L4C+O0L4HAGF+L2G.L4AHAGF+EL2F+EDP2";

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

code unsigned char
song][|="T7200L8G.L16ALSGL4E.L8G.L16AL8GL4E.O1L4DL8DO0L4H.O1L4CL8CO0L4G.L
4AL8AOIL8C.O0L16HLSAL8G.LI6ALSGLA4E.L4AALSAOIL8C.O0L16HLSAL8SG.L1I6AL8GL4
E.O1L4ADL8DL8F.L1I6DO0L8HO1L4C.L4E.L8C.O0L16GLSELS8G.L16FL8DLI1C.";

// Junge komm bald wieder (song k):

code unsigned char
songk[|="T12000L4DDL8C+L8DL4EL4D.OLLSHONOOL4EL4D.OLLSHONOOL2C.L4EEL8D+
L8ELAF+L4E.L8ELAGLAF+L4EL2D.LAGGGEL2CLAGF+L4EL2D.L4F+L4F+.L8EL4EL2DL4E
L4D.L8COLL2H.ONOOL4DDLSC+L8DL4EL4D.OLL8HONOOL4EL4D.OLLSHONOOL2C.L4E
EL8D+LS8EL4F+L4E.LSELAGF+L4AL2GPSLEDDDDDDDDDLADPELSDLED+LSDDDDDLED
+L8DL4DPSLEDLSEEEEEEL2GPSLSEL1DPSLEDLEEEEL4E.PSLSGGGF+L8GL1A.";

// Lili Marleen (song 1):

code unsigned char
songl[|="T12000L4EL8E.L16FLAGL4ELSF.L16FL8F.O1L16CO0L2HL8D.L16DL8D.L16EL4FL
8F.L16GL8H.L16AL8G.L16FL4E.LSCL4ALSH.O1L16COOL4HL4AL4ALAGL4H.LSAL4GL4AFL
4A.L8GLAFELAG.LSEL4G.LSFLAFO1L4DL2CP40O0L4EL4G.LEFLAFOLL4HONOOL2C.";

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

code unsigned char

songm| |="T12000L4CC+DD+EFF+GG+AA+HO1CC+DD+EFF+GG+AA+HO2CC+DD+EFF+G
G+AA+HO3CC+DD+EFF+GG+AA+HP40O0L8CC+DD+EFF+GG+AA+HO1CC+DD+EFF+GG+
AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HP8O0L16CC+DD+EFF+GG+A
A+HO1CC+DD+EFF+GG+AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HP16

n.
>

unsigned char xdata songlMAX SONG LENGTH];
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Double click MAIN.H and insert Define:

| #define MAX_SONG LENGTH 400
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Double click MAIN.C and insert Global Variables:

// default values for global variables - will be overwritten before use:
volatile unsigned int xdata note=12;
volatile unsigned int xdata octave=1;

volatile unsigned int xdata current note length=23438;

volatile unsigned int xdata old note length=23438;
volatile unsigned int xdata tempo=120; // 120 beats/minute
volatile unsigned int pos=0; // current note
unsigned int max=0; // song length

// song counters:

unsi gned int xdata next_song_a=0; // song counter song a
unsi gned int xdata next_song_b=0; // song counter song b
unsi gned int xdata next_song_c=0; // song counter song c
unsi gned int xdata next_song_d=0; // song counter song d
unsi gned int xdata next_song_e=0; // song counter song e
unsi gned int xdata next_song f=0; // song counter song f
unsi gned int xdata next_song _g=0; // song counter song g
unsi gned int xdata next_song_h=0; // song counter song h
unsi gned int xdata next_song_i=0; // song counter song
unsi gned int xdata next_song j=0; // song counter song |
unsi gned int xdata next_song_k=0; // song counter song k
unsi gned int xdata next_song | =0; // song counter song
unsi gned int xdata next_song _m=0; // song counter song m
volatile bit OctaveLOW=OFF;
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NCEOD Development - XCETE MAIN.C - DAVE-Bench for XCBOO
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| _INT.C volatile wneigned int wdste cucrent_nobs length=23438;
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Note:
In the following code sequence

[[CCU6 ISSL = CCU6 ISSL | 0x80

we have to access/set the ST12PM bit (Set Timer 12 Period-Match Flag).

The ST12PM bit is located in the ISSL register (Capture/Compare Interrupt Status Set Register
Low).

' fidobe Acrobat Professional - [YC078_um_wl_1.pdf] - El“l
" Niviai ‘Basrbin | Ansgs Deissast  Korvnasinn  Wwknsige  Eoweier Bk b ;H.ﬂ
TR B A Wb = HE e v e - o S g e [t f st bt
1 Jr S gy ® HEEEE S P it 12 T 5
[ 4 .
. XCEBTECLM =
ﬂ_ (Infineon
=
1! Capture/Compare Unit &
ol ISSL
!‘. Capture/Compare Inberrupt Status Set Register Low Reset Value: 00,
! 7 B ) 5 _ 4 3 2 _ 1 a
5 | & 5 5 5 5 s | 8
Ti2 Ti2 cC c (i oo (il co
PM | OM B2F | 62R 61F IR | ®IF | &OR
Field ' Bits | Type Description
ST12PM |7 w  Set Timer TA2 Period-Match Flag
[ ] Mo acton
1 Bit T12PM in register 15 will be set.
Mete: If the sefting by hardware of the comesponding flags leads to an inferrupl, the
seffing by software has the same effect
Usar's hanisal 15-84 W 1.1, 200604
Cous, v 1.0
B 5 mn e R i s
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Note:

The ISSL register (Capture/Compare Interrupt Status Set Register Low) is located in Page 2.

AP08082
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B sdobe Acrabat Professional - [XCE7E_um_vi 1.pdf] _iIol=
" Daisi Basrbeiten fessige [okument Kosmestes Werdsmigs Erweiert Fessisr  Hils ____E!Jﬂ
ol O TR N R T ————  — Sy st A [ Sounne A s P
i P [ S T
P Table 15-4 SFR Address List for Pages 0-3 ;|
3 Address ' Page 0 Page 1 |Page 2 ' Page 3
r 8A, | CCB3SRL | CC83RL [TIZMSELL | MCMOUTL
E g, | CCBISRH | CCBIRH |T1ZMSELH | MCMOUTH
) ac,, | TCTRAL | T12PRL IENL 5L
i 80, | TCTR4H | T12PRH 'IENH =
r 8E,, [MCMOUTSL | T13PRL [INPL | PISELOL
| oF,, [MCMOUTSH | T13PRH |INPH | PISELOH
! - ISRL T12DTCL I53L FISELZ
A5, |1SRH | T120TCH '135H '
A, CMPMODIFL | TCTROL 'PSLR
AT, |CMPMODIFH | TCTROH |MCMCTR ' —
Fiy, | CCe0SRL | CCBORL | TCTR2L [T12L
FB,, | CCBOSRH | CCBORH TeTRZH [T12H
P FCy | CCB1SAL | CCBIRL IMODCTRL  |T13L
|~ FD,, | Coe1SRH 'CCE1RH MODCTRH | T13H
i FE, |CCB2SRL  |CCe2RL |TRPCTRL | CMPSTATL
L‘] FFu | CCB2SRH ccs2rH [TRPCTRH | CMPSTATH v
- T [

Note (Source: User’s Manual):
The CCU6 SFRs are located in the standard memory area (RMAP = 0) and are organized into 4
pages. The CCU6_ PAGE register contains the page value and the page control information.

Therefore, we can use the following code sequence:

// start CAPCOM 6 - Timer T12 — ISR the first time:

SFR_PAGE( cc2,n0SST); // CCU6_PAGE = Page 2 !!!

/! Access the module SFR :

CCU6_ISSL = CCU6_ISSL | 0x80; // set STI2PM -> Set-Timer-T12-Period-Match-Flag
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Note: Memory Organization:
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From 8052/XC866:
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FT::';:: g Ardress Address
A | FE,
T-—u - = Irea el BAM Special Funclinn
4 Haruard Reqlciers -
& Architectura
b Planh Bang 7 Ty
4 KBman Inkwmad B AM
—rea ot ] iy,
Rooa,, Filauh Bani 1
il KEpan
A0, oy,
Flrsh Bling 4
1 KEpan
0, T, — — —
Program Memory sEEirrnal® Data Memory sndemal Data Memory
to XC878:
ST T,
- T P,
R 1 eyt PO
=1 ] o4 P
Ll oy iy
9 e 9 emT
i 4 tpn o ton
_— J iBg S
. { b= ]
Bark i .vm: i :'ﬂ:l_l..
i | Jﬁ.‘ | :;-..
Bk £ i :‘-:.:'E:;, i !Tﬁ?
o 1i& &
e ] i 11
- ] 1
e 1 i 1=
m ] i 1 &
' JITE T,
TR, - FFER,
T e 4 rrma
S T o THIN
- D
- 18y — | .
a ] TEm 1 em
L1 T 4 e t kel [
) ’I'I:;? e Fres.
P =1 it = ?;111_:‘:"_ "
o oty = '|¥:"_ E gy Shack KM P K AN
I, SR
O
a8 o
- i3
-y Th
a PR
I Ky gl SN
L 0 T -
. . . . .
el Tpaen s, Somess el Ouls Spesce
Application Note 91 V2.0, 2010-05



. AP08082
@I neon XC878 Starter-Kit Playing Music

Address Extension:

Note:

In the XC800 architecture, the Special Function Registers (SFRs) occupy the direct internal data
memory space in the range 80y to FFy. However, the 128-Byte-SFR range is less than the total
number of registers required and therefore address extension mechanisms are used to increase the
number of addressable SFRs. The address extension mechanisms are:

.) Mapping
.) Paging
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Address Extension by Mapping:

Note (Source: User’s Manual):

The SFR area is extended into two portions: the standard (non-mapped) SFR area and the mapped
SFR area. Each portion supports the same address range 80y to FFy, extending the number of
addressable SFRs to 256 Bytes.

The extended address range is not directly controlled by the CPU instruction itself, but is derived
from bit RMAP in the system control register SYSCONO.

To access SFRs in the mapped area, bit RMAP in SFR SYSCONO must be set.

The SFRs in the standard area can be accessed by clearing bit RMAP.

As long as bit RMAP is set, the mapped SFR area can be accessed. This bit is not cleared
automatically by hardware. Thus, before standard/mapped registers are accessed, bit RMAP must
be cleared/set, respectively, by software.

SYSCONO
System Control Register 0 Reset Value: 04,
7 & 5 4 k| 2 1 a
1] IMCDE o 1 | i ]
F P T r r P
Field Bits Type |Description
RMAP a s Special Function Register Map Control
1] The aceess to the standard SFR area is
erabled
1 The access bo the mapped SFR area is
enabled

Sl Meah (RIS B D

il | R

Mociim 2 ZTR)

Miniyln n TE

Gl Brma i HMEF 5 1)

Minaiuy jrre U} 2y

ez a2 i SFEA

Ncaiig: i 3
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Address Extension by Paging:

Note (Source: User’s Manual):

Address extension is further performed at the module level by paging. With the address extension
by mapping, the XC8xx has a 256-SFR address range. However, this is still less than the total
number of SFRs needed by the on-chip peripherals.

To meet this requirement, some peripherals (Parallel Ports, Analog-to-Digital Converter,
Capture/Compare Unit 6, System Control Registers) have a built-in local address extension
mechanism for increasing the number of addressable SFRs. The extended address range is not
directly controlled by the CPU instruction itself, but is derived from bit field PAGE in the module
page register MOD_PAGE. Hence, the bit field PAGE must be programmed before accessing the
SFRs of the target module. Each module may contain a different number of pages and a different
number of SFRs per page, depending on the specific requirement.

Besides setting the correct RMAP bit value to select the SFR area, the user must also ensure that a
valid PAGE is selected to target the desired SFRs.

Note (Source: Application Note AP08053):
It should be noted that each peripheral that supports paging has its own page register.

SFR Address
(from CPU)

T PAGE O
MOD_PAGE PAGE
- — | 1~ SFRO
-1 -1 SFR1
1
PAGE 1
1~ SFRO
SFR Data L P L~ .
(torfrom CPU) € d SPR1

SFRy

L
i

PAGE g

|~

= SFRO

\
i'

SFR1

SFRz

i

Module
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We can see the PAGE SFR definition in the MAIN.H file:

diy NCEOD Development - XCETE! MAIN.H - DAVE-Bench for XCEDO

Fila

Edit MNavigate Sawrch Progect

B e ok

T CfC4+ Projects &

w0 Includes
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4 00A,C
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[o.c
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+ i MAINH
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1 Etartupacd o

a T01,C

“« TOLH
UART.C

< LARTH

B XCEE.asm
woam. rif
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Bdafine
Rdefing

Ridefinm
Ridefins
BdeTine
Bdefine
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Rdefing

4
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Fdeling =
Bdmline ]
Bdmfine =T

= IO X
Debaig  Toods  ‘Window  Halp
g w (e (R |8 [ e e - £ S Dsbug " XNCBOO.
e
wf

=5 TMATNG, - TTOLC | - THATH.C
< MCETE [ Active - Dabug | i

apl FORT _FRGEE
pl TOIT_FRGEs
¢ TOHT_FhaEm-

ST0  OuBL
KETOD iy
STL  DnOi

Wiriable Smart Insert 67
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Additionally, there are useful macros available with which we can easily handle the Address
Extension by Paging during interrupt using the Storage Containers:

di NCEBOD Development - XCETE/ MAIN.H - DAVE-Bench for XCEDO - >
Fle Edit Navigate Sasrch FPropect Debug  Tools Window Halp
rmsE | (Her iy (b (ERBAGY (& 5] v, v e © ®Dsbug " KCEOD.
ROCHs Projectst 7S o MATNGE,, - YTOLL | - "HATH.C =n
3 . -
* XCB78 [ Active - Dabug ] | pinpin= 1 00180
¢ o Indudes HdaEinm :.'.I
v [e=trug fdafine _=ul
+ W DOAC
= 008 H i
inm
= WIDC HdaEinas
+ #I0H Hdsfinem
« MAIN.C HdsEinme
+ = MAINH
+ b Memlramc878 MEFF s e Pins
SHARED_INT.C T
¢+ 6 SHARED: INT.H Bdafins
1 tartupacd e s Bdefine
§ TO1.C BdsEine
= #TO1H .
Bdefine 1]
¥ UART.C fdefins =5T0
v ®UARTH Bdefine =57
= XCETE aem Bdefine =571
Bdeline =
HCaMrd BdaCina
RdmEine
HdmEina 3T
NdmFanm naSs8T
EdmEine = M. opl podor
fdatine SET_FMAF (] SYSCONO |= [nil J
pdaling FEDET FMAE || 9¥S00HD &= -0Ox01
Bdafine _su SD3C 20U FAGE -
i v
'”g-l:f.um.uhi - E -n- . . S PECER -‘fl_
Wirriahls Smart Insert 67 : 17
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Address Extension (via Mapping and Paging) with respect to the Interrupt System
using Storage Containers:

it

STHR

wAlus update
feaem CFU

Note (Source: Application Note AP08053):
There could be six interrupt priorities.
These priorities, with 6 being the highest, are as follows:

|

=T
Eat bmenam | i, bt e on Il_l—l_r-lr-nullr'u | romi
irami [T T Proaang B Powsik @ Flaady £ Ehaady i
Interrupt Priority: et ] Bnuses e L Mgt P (e i st
[ - g # . " -
6 NMI e 1] T B e ‘.— ‘ ‘ | A
5 Interrupt Priority 3 e B AR :
4 Interrupt Priority 2 it | AT e v ; ’ 3
3 Interrupt Priority 1 e et 3 ; - £
2 Interrupt Priority 0 it | Bk ” 2 r 7
. Lot | Errac T30 A LRAT 01 ] r r r
1 Mam Lo 10| Eonier ] ) i R i 5 &
Lol 10| D01 Fomcins 0} i S 4 ey r r
L 1] LA P 1§ e AT B ¥ iy [ r r
Lt 17| LA P 1 S i ey r 'l "
L jd] OO w1 niuil Ay s [ w = r —

Main refers to routines that run prior to any interrupt and can be interrupted by any interrupt.
Each interrupt source can be programmed to any of the four interrupt priorities (0-3).

An interrupt that is currently being serviced can only be interrupted by a higher priority interrupt,
but not by another interrupt of the same or lower priority.

Hence, an interrupt of the highest priority cannot be interrupted by any other interrupt.

In any case, the NMI always has the highest priority (above priority 3) and its priority cannot be
programmed.

The XC800 architecture provides an efficient mechanism to save and modify the current page
setting without using the stack.
This paging mechanism contains 4 storage containers for the save and restore action.
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For any of the six interrupt priorities, the storage number should be unique for each priority to avoid
being overwritten by a different storage number when it is interrupted by a higher priority interrupt
that is accessing the same module.

Users must also ensure that the storage numbers within the ISRs are changed accordingly when the
interrupt priorities are changed.

The main routine should not use a storage container.

This leaves us with five interrupt priorities and four storage containers.

If all priorities are used in an application, then not every interrupt priority can have its own storage
container. A workaround is to make use of the stack as the extended storage container.

The ISR may also call functions that could modify page registers. If these functions are shared by
ISRs of different priority levels, then these functions can be interrupted. It is therefore necessary to
save and restore the page registers that are modified in these functions. In such cases, the stack
should be used as a storage container.

In summary:

* All the page registers modified in an ISR must be saved.

* The storage container should be unique for each interrupt priority.

* The storage numbers within the ISRs must be changed accordingly when the interrupt priorities
are changed.

* No storage container is necessary for the main level.

» Stack can be used as an extended storage container.

* Page registers modified in functions called by the ISRs should use the stack as the storage
container if the functions are shared by different interrupt priorities.
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As you can see in the screenshots below,

H515

HTHH

DAVE uses Storage Container 0 for Interrupt Priority 0: ablae sz
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« @ K ::; AF _._ﬂl-l‘l_'\-u'\., q9570) ;
S B
Lkser Files i
|55 4f (IRCON4 4 Oxib1)
1§ i
187 [RCOMNd &= - fuobyted 0x01;
156
188 SER COOE EEG Ko
- RESTORE from STO
248
24 SFR_PRGE{_=ul, RETI}: restors +he [ ST paps - _I
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As you can see in the screenshots below, STHR
DAVE uses Storage Container 1 for Interrupt Priority 1: i e
BomCF)
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As you can see in the screenshots below,

DAVE uses Storage Container 2 for Interrupt Priority 2: smise upeie
Liwiel Interrupt Source Priority I Priority 1 Priority 2 Priority 3
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As you can see in the screenshots below,

HTHH
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In addition to the User’s Manual, we suggest reading Application Note AP08053 for a better
understanding of address extension via Mapping or Paging — especially if interrupts occur:

% | Adobe Reader - [ap0805310_RMAP_and_Paging.pdf] :_'_ |ﬂ|ui
File Edit View Doosment Tool Window Hefp _.m":ﬂ

Y At = A nm|@1;-1|.m =

Application Note, V1.0, Oct. 2006

' gp andﬁggﬁng

} Inlarruﬁ-t Events

il

i .

I.|'.E.1::|i:,inn q] = .‘”

- B Mowl e EEleS Ll =
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Double click MAIN.C and insert function “ play _song() ” - [ after function “input()” ]:

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,
printf_small("\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,
printf small("\nplaying: Yesterday\n");

if (next song ¢ && ((sizeof(songc)-1)< MAX SONG LENGTH))
strcpy(song,songc), max=(sizeof(songc))-1, --next_song_c,
printf small("\nplaying: Frere Jacques - Lazy John - Bruder Jakob\n");

if (next_song d && ((sizeof(songd)-1)< MAX SONG LENGTH))
strepy(song,songd), max=(sizeof(songd))-1, --next_song d,
printf small("\nplaying: Happy birthday\n");

if (next song e && ((sizeof(songe)-1)< MAX SONG LENGTH))
strcpy(song,songe), max=(sizeof(songe))-1, --next_song_e,
printf small("\nplaying: Take Me Home, Country Roads\n");

if (next_song f && ((sizeof(songf)-1)< MAX SONG _LENGTH))
strepy(song,songf), max=(sizeof(songf))-1, --next_song _f,
printf small("\nplaying: Es tanzt ein Bi-ba-butzemann\n");

if (next song g && ((sizeof(songg)-1)< MAX SONG LENGTH))
strepy(song,songg), max=(sizeof(songg))-1, --next_song g,
printf small("\nplaying: Ich geh mit meiner Laterne\n");

if (next_song h && ((sizeof(songh)-1)< MAX SONG LENGTH))
strepy(song,songh), max=(sizeof(songh))-1, --next_song_h,
printf small("\nplaying: The little drummer boy\n");

if (next song 1 && ((sizeof(songi)-1)< MAX SONG LENGTH))
strcpy(song,songi), max=(sizeof(songi))-1, --next_song i,
printf small("\nplaying: Hey, Pippi Langstrumpf\n");

if (next_song j && ((sizeof(songj)-1)< MAX SONG LENGTH))
strepy(song,songj), max=(sizeof(songj))-1, --next _song j,
printf small("\nplaying: Stille Nacht, heilige Nacht\n");

if (next song k && ((sizeof(songk)-1)< MAX SONG LENGTH))
strepy(song,songk), max=(sizeof(songk))-1, --next _song_k,
printf small("\nplaying: Junge komm bald wieder\n");

if (next_song 1 && ((sizeof(songl)-1)< MAX SONG LENGTH))
strepy(song,songl), max=(sizeof(songl))-1, --next song 1,
printf small("\nplaying: Lili Marleen\n");

if (next_song m && ((sizeof(songm)-1)< MAX SONG LENGTH))
strepy(song,songm), max=(sizeof(songm))-1, --next_song m,
printf small("\nplaying: musical scale / chromatic scale / for testing purpose / Tonleiter\n");

printf fast f("song-length = %5u Byte[s] \n",max);

pos=0;

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

{
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// start CAPCOM 6 - Timer T12 — ISR the first time:
SFR_PAGE(_cc2,n0SST); // switch to CCU6_PAGE=2 without saving !!!
CCU6_ISSL = CCU6_ISSL | 0x80; // set STI12PM -> Set-Timer-T12Period-Match-Flag

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

}

if ((SBUF=='2") )
printf small("Song aborted.\n");
else
printf fast f("End of the song reached (pos=%35u of max%>5u).\n",pos,max);

}
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Double click MAIN.C and insert code (set the T12PRE bit):

// enable Timer T12 additional prescaler (1/256-prescaler of T12):
// We must do it ourselves because DAVE can’t do it.
// ' T12 input clock:
// 24 MHz -> 1/256 (T12PRE=1) -> 1/8 (done by DAVE) -> f= 11,719 kHz (resolution = 85,333 ps)
SFR_PAGE( ccl, noSST); //switch to CCU6 _PAGE=1 without saving !!!
if (((CCU6 TCTROL>>3)&0x0001)==0)
printf small("T12 prescaler is disabled\n");
else
printf small("T12 prescaler is enabled\n");

CCU6 _TCTROL=CCU6_TCTROL | 0x08; // TI2PRE=1

if ((CCU6_TCTROL>>3)&0x0001)==0)
printf small("T12 prescaler is disabled\n");
else
printf small("T12 prescaler is enabled\n");

// Timer T13:
// ' T13 input clock:
// 24 Mhz -> 1/2 (done by DAVE) -> 12 MHz (resolution = 83,333 ns)
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infineon

T12PRE=1:
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SFR_PAGE( ccl, noSST);
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Mouse position: C/C++ Projects, XC878 [Activ - Debug]: click right mouse button
select New click Header File
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New Header File: Header File: insert: read_song_string.h

FT11 ihplE £
Ff 24 Mhz ¥

i CO6.C

B COGH

ol

®I10H

i MAIN.C
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Click Finish

Application Note 111 V2.0, 2010-05



(infineon.

AP08082

XC878 Starter-Kit Playing Music

Insert:

| extern void read song_string (void);

di XCBOO Development - XCETE [ read song_string.h - DAVE-Bench far XCE00
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Mouse position: C/C++ Projects, XC878 [Activ - Debug]: click right mouse button
select New click Source File

diy XCEOD Development - XCETE read _song_string.h - DluE—anhhrm_; = iﬂ x
File Edit Mavigatm Search Project Debug Took  Window Halp
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New Source File: Source File: insert: read_song_string.c

Click Finish

Application Note 114 V2.0, 2010-05



*r. AP08082
@ | n% XC878 Starter-Kit Playing Music

Insert:

#include "main.h"
#include "read song string.h"

void SetOctaveNORMAL(void)

{
OctaveLOW = OFF; // clear Global Variable

SFR_PAGE( cc0, noSST); // switch to page 0
CC6_vStopTmr(CC6 _TIMER 13); // Stop Timer 13: CCU6 TCTR4H |= 0x01

SFR_PAGE(_ccl, noSST); // switch to page 1
CCU6 TCTROH = 0x01; // prescaler = 2: load CCU6 timer 13 control register 0 high

SFR_PAGE( cc0, noSST); // switch to page 0
CCo6_vStartTmr(CC6_TIMER 13); // Start Timer 13: CCU6_ TCTR4H |= 0x02

}

void SetOctave LOW (void)

{
OctaveLOW = ON; // set Global Variable

SFR_PAGE( cc0, noSST); // switch to page 0
CC6_vStopTmr(CC6 _TIMER 13); // Stop Timer 13: CCU6 TCTR4H |= 0x01

SFR_PAGE( ccl, noSST); // switch to page 1
CCU6 TCTROH = 0x02; // prescaler = 4: load CCU6 timer 13 control register 0 high

SFR_PAGE( cc0, noSST); // switch to page 0
CCU6 TCTR4H = 0x02; // Start Timer 13: CCU6 _TCTR4H |= 0x02

}

/I Note:

// The function read song_string() is a recursive function and will be called recursively until a note
is found.

// The local variable substr is only used within one function-call to determine the tempo and

// can be destroyed from one function-call to another.

// substr could also be defined as either a static or a global variable.

/I ' Therefore, the keyword reentrant is not needed.

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;
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switch (song[++pos])
{
case '*': notet++; pos++; break;
case '-": octave--;
note=11;
pos++; break;
default : ; break;
} break;

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

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

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

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

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

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

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

case 'A": note=9;

switch (song[++pos])

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

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

{

case '+": octavet++;

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

// 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;
h
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;
/I set rest:
case 'P": switch (song[++pos])
{

case '1": 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;
}
note=12;
pos++; break;
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// adjust octave:
case 'O": switch (song[++pos])
{
case '0": octave=1; break;
case 'l": octave=2; break;
case 2": octave=4; break;
case '3": octave=8; break;

default : if (song[pos]=="L'") octave=1, SetOctaveLOW();
if (song[pos]=="N'") octave=1, SetOctaveNORMAL();

break;
}
post+;
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 */

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

old note length=current note length;
current note length=current note length*3.0/2.0;
post+t;

}
if (pos==max) pos++;

} /* end read _song_string */
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Note: Now we want to see line numbers (page 1/2):

Window - Preferences
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Note: Now we want to see line numbers (page 1/2):

Window - Preferences

Preferences: General: Editors: Text Editors: tick Show line numbers

ol

| type filter text

- General
+ Appaarance
Compare/Patch
Content Types
— Editors
File Associations
+ Text Editors
Keys
+ Network Connections
Perspactives
Search
= Secyrity
Startup and Shutdown
Web Browser
= Workspace
H CfC++
Help
Install/Update
+ Run/Debug
Team
Usage Data Collector
XCBOO

Text Editors X S
Undo history size: | 200
Displayed tab width: |4

I Insert spaces for tabs
F Highlight current line
I Show print margin

Frimt margin column; B
Elshow line numbers
¥ Show range indicator
™ Show whitespace characters
F Show affordance in hover on how to make it sticky
When mouse moved into hover: |Enrich after delay =]
¥ Enable drag and drop of text
F Wamn before editing a derived file
® Smart caret posiioning at line start and end

Appearance color options:

Line number foreground Color: -|
Current line highlight

Print margin

Find scope

Selection foreground color

Salection background colar

Background color

Foreground color

Hyparlink

More colors can be configured on the Colors and Fonts
preference page,

Restore Defauls|  Apply |

0K Cancel |

Click OK
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Note:
In the following code sequences

SFR_PAGE( ccl, noSST); // switch to page 1
CCU6 TCTROH = 0x01; // prescaler = 2: load CCU6 timer 13 control register 0 high

and

SFR_PAGE( ccl, noSST); /I switch to page 1
CCU6 TCTROH = 0x02; // prescaler = 4: load CCU6 timer 13 control register 0 high

we have to access the T13CLK bit field in the TCTROH register.
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void read_song_string (void)

{
// code
read_song string(); // recursive call
// code

}

Note (DAVE Bench XC800 Release Notes.doc, Limitations):

Functions are static by default and are non-reentrant.

Note:
Function read song_string calls itself until a note is found (recursive function).
The break condition for the recursion is that a note is found.

Note:

Normally, functions in DAVE-Bench cannot be called recursively or in a fashion which causes
reentrancy. The reason for this limitation is that function arguments and local variables are stored in
fixed memory locations. Recursive calls to the function use the same memory locations. And, in this
case, arguments and locals would get corrupted.

Note:

In our case we do not use any function arguments or any local variables which must be saved.
The function read song_string only sets global variables for note length, rest, octave, tempo, and
extend note length by half.
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#include <stdlib.h>
#include <string.h>
#include "read song string.h"

dh ECHMD Development - XCE7TEMAIN.H - DAvE-Bench for XCE00 =] o
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= = HAIN.H cldinclude “UART.H
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Double click MAIN.H and insert Global Variables (extern declaration):

// Music:

extern unsigned int T13 values[];

extern unsigned int length of a whole note;
extern unsigned char xdata song[];

extern volatile unsigned int xdata note;

extern volatile unsigned int xdata octave;

extern volatile unsigned int xdata current note length;
extern volatile unsigned int xdata old note length;
extern volatile unsigned int xdata tempo;

extern volatile unsigned int pos;

extern unsigned int max;

extern volatile bit Octave LOW;

dy ACHDD Development - XCE7E/MAIN.H - DAvE-Bench for XCE0O =] b4
Fla Edit Mavigate Search Pregect Debesgy Took Windew Halp
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rend_song string .
* = read_song_string h axtern bit Llinkings
bl =5|'5"HE';|_"‘|T-|: axtern Teiatils inE EAZIZ waiti
- @ SHERED _INT.H
= 1§ glERrupacETR 2 L
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Double click SHARED INT.C and insert Global Variables:

unsi gned int ui_hel p1=0;
unsi gned int ui_hel p2=0;

b XCEOD Davalopmant

|

= - - -

" - -

< ECETE [ Active - Debug ]

v @ Includes

+ o Dabiag

¢ DOB.C

+ a DOAM

Ty E e

+ & PO.H

oo MAINLC

+« & MAIHH

¢ [0 MemilnibcS78_16FF s
+ [0 read song shnrg .o

b read_song_strg B
¢« BHARED INT.C

¢ 1 SHARED INT.H

g  Gw BERL e (o |

XCHYE/SHARED_INT.C - DAvE-Bench for XCROO
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Double click SHARED INT.C and insert ISR-Code (timer T12 period match):

if ( (char)SBUF == "'2z' ) // song aborted by user
pos=nmax+1;

i f (pos<=max)

read_song_string(); // read next note
/1 this function is called recursively until a note is
f ound

/1 T12PR: adjust note length / set Tiner 12 period value for note |ength:
/1 Page 1. T12PRL, T12PRH

SFR _PAGE(_ccl,noSST); // switch to CCU6_PAGE = 1 wi thout saving

ui _hel pl=current _note_l ength;

ui _hel pl=ui _hel p1/tenpo;

ui _hel pl=ui _hel p1*120;

/1 CC6_vSet Tnr Peri od(CC6_TI MER 12, (current _note_ | ength/tenpo*120));
CC6_vSet Tnr Peri od(CC6_TI MER 12, ui _hel pl);

SFR _PAGE(_cc0,noSST); // switch to CCU6_PAGE = 0 wi thout saving

/1 Page 0: CC60SRL, CC60SRH

/1 Channel _0: not used, only for neasurenent (100% duty cycle):

CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL_0, 0) ;

/1 Page 0: CC61SRL, CC61SRH

/1 Channel _1: not used, only for neasurenent (100% duty cycle):

CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL 1, 0) ;

/1 Page 0: CC62SRL, CC62SRH

/1 Channel _2: if conpare value CCU6_CC62SR == -> 100 % duty cycle for note
| engt h:

CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL_2, 0) ;

/1 Page 0: bit: T12STR in TCTR4L
CC6_vEnabl eShadowTr ansf er (CC6_TI MER_12) ;

/1 T13, adjust note frequency / set Tinmer 13 period value for note frequency:
/1 Page 1: T13PRL, T13PRH

SFR PAGE(_ccl1,noSST); // switch to CCU6_PAGE = 1 wi thout saving

ui _hel p2=T13 val ues[ not e];

ui _hel p2=ui _hel p2/ oct ave;

/1 CC6_vSet Tnr Peri od( CC6_TI MER 13, (T13_val ues[ note]/ octave));

CC6_vSet Tnr Peri od( CC6_TI MER_13, ui _hel p2);

SFR_PAGE(_cc0,noSST); // switch to CCU6_PAGE = 0 without saving

/1 Channel _3: duty cycle note-frequency = 50 %

/1 Page 0 : CC63SRL, CC63SRH

ui _hel p2=ui _hel p2/ 2;

/1 CC6_vLoadChannel ShadowRegi st er (CC6 CHANNEL 3, (T13_val ues[ note]/ octave/ 2));
CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL_3, ui _hel p2);

/1 Page 0: bit: T13STR in TCTR4H
CC6_vEnabl eShadowTr ansf er (CC6_TI MER_13) ;

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

)

el se printf_small (" note=???");
i f (octave == 1 && CctavelLOM=CFF) printf_small ("*00*");
else if (octave == 1 && CctavelLOW= ON) printf_small ("*OL*");
else if (octave == 2) printf_small ("*0OL*");
else if (octave == 4) printf_small ("*2*");
else if (octave == 8) printf_small ("*03*");
el se printf_small ("?2?2??");
printf_fast f(", T12-pv=%u,",current_note_l ength);
printf_fast f("T12-p=%.2f[s], ",current_note_l engt h*85. 3333/1000. 0/ 1000. 0) ;
printf_fast f("T13-pv=%bu,", T13 val ues[note]/octave);
i f (CctaveLOW=0FF)
printf_fast f("T13-
f=0%.0f[Hz]\ n", 1/ ((T13_val ues[ not e] / oct ave) *83. 3333/ 1000. 0/ 1000. 0/ 1000. 0) ) ;
else I f (CctaveLOM=0ON)
printf_fast f("T13-
f=%.0f [Hz]\ n", 1/ ((T13_val ues[ not e]/ oct ave) *166. 6667/ 1000. 0/ 1000. 0/ 1000. 0) ) ;

| O vToggl ePin(P3_1); // Show start of next note on Port 3 Pin 1
/1 Page 0: bit: T12RS in TCTR4L
CC6_vStart Tnr (CC6_TI MER 12); // Set Tiner 12 Run Set bit T12RS

}
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sedpmaent - KL SHARED LML - DdinE-fench for XCROO
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Wirtakis Srmart (et 2580 -

Note:

IO_Port 3.1 will be toggled

when a new note is started.
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Registers used:

BB Adobe Acrobat Professional - [XCB7E_um_vl_1.pdf] | .1

" Datsi Boarbessn Arceige Dokument Kcementire Werkzeuge Erweitert Fencter itk .—J‘ﬂi
VR Tl P S ™ ROT ekt - | Wi s v egben + ] D UbarprAng senden+ [ Schamn + # Ueractenden < o e s
L A N g e —— — =

:r_ahle 154 5FR Address List for Pages 0-3 :J

Address Page 0 Page 1 Page 2 Page 3

BA,, CCBASEL CCBIRL Ti2MsELL MCRMOUTL

-EB,., CCEIEREH CCEIRH T12MZELH MCMOUTH

ac,, [TeTRaL T12PRL IENL TisL

a0y, TETR4H Ti12PRH IEMH I=H

BE;, MCRMOUTSL T13PRL INEL PISELOL

5F, MCMOUTSH | T13PRH INPH PISELOH

Ad ISRL T120TCL =118 PISEL2

A5, ISEH T120TCH IS5SH

AB,, CRPMODIFL TCTROL FELR

ATy CMPMODIFH | TCTROH MCMCTR =

Fa. CCBOSREL CCEORL TCTRZL T12L

FB, CCBOSRH CCBORH TCTR2ZH T12H

FCy CCB1SRL CCB1RL MODCTRL T13L

FDy CCE1SRH CCE1RH MODCTRH T13H

FE,. CCE25RL CCB2RL TEPCTEL CMPSTATL

FFs CCB2SRH CCB2RH TRPCTRH CMPSTATH -

EaENGR e ] =0 _rl
TR oo W = EH
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Generate your application program:

Project — Rebuild Active Project

dbt XC800 Development - XC878/MAIN.C - DAvE-Bench for X(

File Edit Navigate Search Project Debug Tools Window Help

T i Build Active Project L
-2 T A e D # Rebuild Active Project
5 C/C++ Projects = Open Froject San
. “XC878 [ Active - Debug
# - Includes - Build All Ctri+B
Debug Build Project
5 1@ CC6.C Build Working Set '
& CC6.H Clean...
©10.C Build Automatically
5 10.H
+ MAIN.C Active Project Properties
5 W MAIN.H _
< Memlnitc878_16FFs ____Properties _ ong
or: click @

dt XC800 Development - XC878

File Edit Navigate Search Project
Jfﬁvﬂuﬂm|lolﬁj¢gjjﬁﬁﬁvajﬁ
(@ C/C++ ProjedRebuild Active Project[*M;

...... EE
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**** Build of configuration Debug for project XC878 ****

C. \ DAVE- Bench- 100\ SDCC_UTI LS\ make al |

"Building file: ../CC6.C

"I nvoki ng: SDCC Conpil er'

" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nmXC800 - pXC878_16FF --nodel - arge

-1 " C: / DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XC800\ i ncl ude\ xc800" -1"C:/ DAVE-Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "CC6.s" "../CC6.C'

" Fi ni shed building: ../CC6.C

"Building file: CC6.s'

"I nvoki ng: SDCC Assenbl er'

" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ as- xc800" -plosgffcx "CC6.s" -O "CC6.rel "
' Fi ni shed buil di ng: CC6.s'

"Building file: ../1QC
"I nvoki ng: SDCC Compil er’
" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nmXC800 - pXC878_16FF --nodel - arge

-1 " C: / DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XC800\ i ncl ude\ xc800" -1"C:./ DAVE- Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "IQs" "../l1O0C

"Finished building: ../10C

"Building file: 10 s’

"I nvoki ng: SDCC Assenbl er'

" C. / DAVE- Bench- 100\ SDCC_XCB800\ bi n\ as-xc800" -plosgffcx "IOs" -O"IQrel"
"Finished building: 10s'

"Building file: ../MAIN C
"I nvoki ng: SDCC Conmpil er’
" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nmXC800 - pXC878_16FF --nodel - arge

-1 " C: / DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XCB800\i ncl ude\ xc800" -1"C./DAVE-Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "MAIN.s" "../MAIN. C'

../ MAIN. C:. 375: warning 94: conparison is always true due to linmted range of
data type
../ MAIN. C: 378: warning 94: conparison is always true due to linmted range of
data type
../ MAIN. C: 381: warning 94: conparison is always true due to linmted range of
data type
../ MAIN. C:. 384: warning 94: conparison is always true due to linmted range of
data type
../ MAIN. C: 387: warning 94: conparison is always true due to linmited range of
data type
../ MAIN. C:390: warning 94: conparison is always true due to linmted range of
data type
../ MAIN. C: 393: warning 94: conparison is always true due to linmted range of
data type
../ MAIN. C: 396: warning 94: conparison is always true due to linmted range of
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data type
../ MAIN. C.402: warning 94: conparison is always true due to limted range of

data type

../ MAIN. C: 408: warning 94: conparison is always true due to linmted range of
data type

../ MAIN. C: 411: warning 94: conparison is always true due to linmted range of
data type

" Fi ni shed building: ../MAIN C

"Building file: MAIN s’

"I nvoki ng: SDCC Assenbl er'

" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ as-xc800" -plosgffcx "MAIN. s" -O
"MAIN.rel"

' Fi ni shed buil ding: MAIN. s'

"Building file: ../Memnitxc878 16FF. s’

"I nvoki ng: SDCC Assenbl er'

" C: /| DAVE- Bench- 100\ SDCC_XC800\ bi n\ as- xc800" - pl osgf f cx
"../Mem nitxc878_16FF.s" -O "Mem nitxc878_16FF.rel "
"Finished building: ../Mmnitxc878 16FF.s'

"Building file: ../SHARED |INT.C
"I nvoki ng: SDCC Conmpil er’
" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nmXC800 - pXC878_16FF --nodel - arge

-1 " C: / DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XCB800\ i ncl ude\ xc800" -1"C./DAVE-Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "SHARED INT.s" "../SHARED | NT.C"

" Fi ni shed building: ../SHARED INT.C

"Building file: SHARED I NT.s'

"I nvoki ng: SDCC Assenbl er'

" C: / DAVE- Bench- 100\ SDCC_XC800\ bi n\ as- xc800" -pl osgffcx "SHARED I NT.s" -O
"SHARED I NT.rel"

' Fi ni shed buil ding: SHARED | NT. s’

"Building file: ../T01.C
"I nvoki ng: SDCC Conmpil er’
" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nmXC800 - pXC878_16FF --nodel - arge

-1 " C:/ DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XC800\ i ncl ude\ xc800" -1"C:/ DAVE- Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "TO1.s" "../TO1l.C

"Finished building: ../T01.C

"Building file: TOl.s'

"I nvoki ng: SDCC Assenbl er'

" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ as-xc800" -plosgffcx "TO1.s" -O "TOl.rel"
' Fi ni shed buil ding: TO1.s'

"Building file: ../UART.C
"I nvoki ng: SDCC Conmpil er’
" C. / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nmXC800 - pXC878_16FF --nodel -1 arge

-1 " C. / DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XCB800\i ncl ude\ xc800" -1"C./DAVE-Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "UART.s" "../UART.C

" Fini shed building: ../UART.C

"Building file: UART.s'
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"I nvoki ng: SDCC Assenbl er'

" C. / DAVE- Bench- 100\ SDCC_XCB800\ bi n\ as- xc800" -plosgffcx "UART.s" -0
"UART.rel "

MOV di r (0x82),dir(0x99) found at 1641 of UART.s

" Fi ni shed buil ding: UART.s'

"Building file: ../read _song string.C

"I nvoki ng: SDCC Conmpil er’

" C: / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" -nXC800 - pXC878_16FF --nodel -1 arge
-1 " C: / DAVE- Bench- 100\ SDCC_XC800\i ncl ude" -1"C:./ DAVE- Bench-

100\ SDCC_XCB800\ i ncl ude\ xc800" -1"C./DAVE-Bench-

100\ SDCC_XC800\i ncl ude\ asm xc800" --opt-code-size --nooverlay --noinduction
--debug -S -0 "read_song_string.s" "../read_song_string.C'

" Fi ni shed building: ../read_song_string.C

"Building file: read_song_string.s'

"I nvoki ng: SDCC Assenbl er'

" C: /| DAVE- Bench- 100\ SDCC_XC800\ bi n\ as- xc800" -plosgffcx "read_song_string.s"
-O "read_song_string.rel"

MOV di r (0xfO0), dir(0x83) found at 3097 of read song string.s

MOV di r (0xfO0), dir(0x83) found at 3208 of read song string.s

' Fi ni shed buil ding: read_song_string.s'

"Building file: ../startupxc878.s'

"I nvoki ng: SDCC Assenbl er'

" C. / DAVE- Bench- 100\ SDCC_XCB800\ bi n\ as- xc800" -plosgffcx "../startupxc878.s" -
O "startupxc878.rel"

' Fi ni shed building: ../startupxc878.s’

"Buil ding target: XC878. hex'

"I nvoki ng: SDCC Li nker'

" C: / DAVE- Bench- 100\ SDCC_XC800\ bi n\ sdcc" --debug - nXC800 - pXC878_16FF - -

nodel -1 arge --iramsize 0x100 -W -bBSEG=0x20 --xramloc OxFO0O --xramsize
0xc00 --code-loc 0x0000 --code-size 0x10000 --data-loc Ox00 --idata-loc 0x80

--stack-1oc 0x80 -W -bPSEG=0xFO000 -0 "./XC878. hex" "./CC6.rel" "./IQrel"
"./MAIN.rel" "./Memnitxc878_16FF.rel" "./SHARED INT.rel" "./TOl.rel"
".JUART.rel" "./read_song_string.rel"™ "./startupxc878.rel"

' Fi ni shed buil ding target: XC878. hex'
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2.3) Using the debugger (DAVE Bench):
See and hear the result:

We will use
any Terminal Program (e.g. U-SPY) + any Logic Analyser / scope + loudspeakers
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Make sure that the XC878 Easy Kit is still connected to the host computer:

h

USH to LSHT Ayad
] e T ACH RO -‘_'ﬁ_-:
i _‘—ﬁ:"’*
F R——Y
.

Y =N

USB Connection:
.) used for: UART communication (the 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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Wi71// UuER CoOE EMD
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Click Yes
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dii Dehug - XCE7EfMAIN.C - DAVE-Bench for XCEOD o D x
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U-SPY

Now, start U-SPY: click kY

diy Debug - XCE7TEMAIM ' - DAVE-Bench for XCEBDD _|mlx
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B
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Reconfigure U-Spy from:
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= U-SPY - COM Window - Enabled
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Ready Disconnec HEASL
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Click

s L SPY - COM Window - Emabled
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.r_.l | ranEmit

W am Hat
T ey
Ly oM
Hape parttatay
iy Ao
Hhebul femarn
Lalsm s

D vl s
Py Langinl
Sl Mt
LTSS )
L el s

rrapicsl soale

|
0
O
O
0
[
|
[l
O
O
O
O
0
O

sk b rran

Cornect o COM Port

Sl COM Window - Enablad

Disronnec. HE AS{ -

Note:

5 : U-SPY is now ready for serial communication!
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/

Go back to DAVE Bench and start the debugger

Click: m Resume

di Debug - XCE7E;  ‘AIN.C - DAvE-Bench for XCEOD

(i Debwag
B ¥CETD Debug [HITOR Applicason]

- - ey i = | % [l - - - + r_':.m ‘_'m_
— e ol _“'_'_:1_" . I.'- = = .. == ......_..Ia:. "'.“_.__i_; i -_n.
i il 1y

¢ @ HITOP Dabiugger (02.06,10 13 1E| | v | v

—[OX

# Thread [1] (Susperded: Breakpoint hit.)

& CADAWE-Banch- 100 \HitopEchpes \HITOPEc pes. e (12,05, 10 mﬁl
o €\ B ECET Debuag NCH 7 hessy (02 006 1) 17;36) {

2 B K]

[<MAINH - TOLGC |« MAEINC = - ead seng stingh  © 1 <symbol wretave (% =0 = Dubline - Dissssarmbly =

WiEE  HAIH wInet
= Cyomis2d <maln
waild mafs veld| whila {F=Z32

MATH wEnitdir
1

S o O OEAT mmind

mhilm |[RE231 wmakls

S o oxngas ciians:

:El I---Td:-"'_ -.-_';.‘-...-. _'_=| L=
Bulld [¥ca7E]
Y Egg lg of copfigurakicn Dshug for projsct OO =ewe

== wDAwE-Henca- JOULI0OC UTILS vmaks adl
fmaku: Makbhing bo be dane for " all',

SFR_FAGE| ecl, ©

HY

¥ afl
LY LOALL MATN ¥Ir— |
Waltyp |

3 a) = Qe =0

HOWE A, BIFTH I
H A2, &
THC DETF,
HOWE AL BOFTT
= MO Ai. &
HE = .1 . B |
HE | 7 LEE
nasST] T et ki
HLx

-

BETR, #0E

.'.'l.'-;-_l-.:.-.:i* |
h 4

B
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Go back to U-SPY and see the result:

>

U-SPY

w U-5PY - COM Window - Enabled
File Edit Yiew Config Tocls Window Halp

fon -8 @ [= (2N Gmo - - ¥

COM Window - Enabled

LAz IO
Hapy tattiiay
Ly Hemls
Esbiar D L i
Loeires
Dt By
P Laregst
il P
JUnges | Cwester
L P arbsen

et e U]

bensi: b e

OO0O00000000000;

to madn mena (oegties)

i Chadic:

TE: 2600 . 185 P » T2 prescaler is disabled

T2 preacalsr is scabled

Hin o Hern

Venlerday

Frere Jacqgoes  Lazy John / Broder Jakck
Hespy EiriRday

Teka We Homa, Country Raads
Es tanzt &in Bi=be-butesssn
Ich gety mit seiner Laberne
The little drussse boy

Heg, Pippl Langstromp?
Ek1lle Hacht, Padluge Baohk
Jurae kows bald wisder

Liki Marlesn

susionl coale F obromatio sgale / For tesEuing purpese § Tonleiber

Connechs: ASCASL -
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Connect CC62 (P3.4) and GND (VSSP) to your active loudspeaker(s) - and start/select a song:
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See / hear / enjoy the results:

Select/insert/tick M Happy birthday d and click = (Start Transmission)

s U-5PY - Transmik

File Edit “iew Config Toos Window Help

ranEission

=g = )W - Ensbled

TE: 26060085 P » T2 prescales is disabled
MRS @ e

mz ] srabled
o preacaler ia

LAz Jily
Happy tatfiay

LTy Hamls

i tramann : Hiezn am Him

i ristrm H Verlerday

[ p———— Frere Jacgoes f Laiy Jshn / Broder Jabsk

Fipp Largsi § Heppy BiriRday
St hiadid - Teca Mo Home, Cauntry Eoads

Jinge wisder i Ex tanzt ein Bl besbutzessen

L M arbasn " Igh ger mib seirer Laterne
ST B2 T Ve Tre little druseasr boy
beacic b rmpn r ' Heig, Puppl Langstrompif
SELlle Wacht. Pailuge Maoht
Jurage kows hald disder
Lili Herlesn
wusionl ososle S ohrosstio saale f For tesking purpese © Tonledibar

to madn mera (seaptdee)

yoar chalog:

Start COM Frame Transmssion Connechs: ASCASE -
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T

LAy Jine

Lisires

Pipps Lareyst

Thia Pyt

L Fark=en

TrurrCal e

=
]
L]
0
&
O
O
]
O
]
0
o
L]
O
O

beycie b e

Happy tathiay
Limaniry Hemds

= gl A

Dt By

TR T

your chaice
TE-32:%7 573 TE >
16-313:07 696 BX 3

L

playing: Happy birthdey

serg-lengts s

noteid mz
nolwad fiz
noteis L ]
noteid Tz
noteig Tz
notesFramdd=, Ti1d
notasd . T2
notasd . T2
noteze . Mz
notasd , T2
notaze . T2
notasg . T2
notasd , T2
notasd . T2
notasd . T2
notesh  =0ls, Ti2
notesg =DBs, TIZ
nobatg whbs, TI2

noba: Figsis, Ti2
|

T8 byte]s]

-ple 128 T1E-psd
-pus 1928 T1d-ped.
-pus 5358 Tig-pad
-pus 3898, Tid-psd
-pus 5358 Tid-pad
“pua 1118, T12-pan
sgus HI28 TiZ-psb
g HI28 TiZ-p2id
~pur SAER . TIZ-p=d
-gus TA59.TiZ-p=d
~gus B458 TiZ-p=d
gz i T& _TiE-p=1
“pur IR T1E-p=d
sgus HI28 TiZ-psb
g BA58 Ti2-p2d
~pu SA5R . TIE-ped
sgus HI28 TiZ-psb
g HI28 TiZ-p2id

~pur SAER . TIZ-p=d

25(a],
25]a],
Sof=],
Sage],
Safe],
gofa],
25(%].
25(%]).
Sa[#].
SH[#].
Sa[%].
LLTES R
25[%].
25(%].
Sa[#].
Sa[#].
25(%].
25(%]).
Sa[#].

T13-pus WSE1E.
11 3-pos BB E
T3-pas BE3EN
11 3-pus BB
T 3-pars B8E1 2
1 3-paa 3FARS
T3 wBd 1B
ERTE B
Tl3-pass 2EIEN .
T 3-pa= Wl E.
TH3-paz 2T3TE.
WER TR
WER el I
T3 wBd 1B
Tl 3-pisz DEEIAE
T1 3= 24291 .
T3 B0E1 2.
ER T

Tl 3-pus 32389,

T15-fa
Ti3-fa
T13-f4
T15-f4
T15-$4
T13-f4
MER &
W ER
T1%-f=
T1%-f:=
Ti%-f:
Ti%-f2
T1%-f=
MER &
W ER
T1%-f=
MER &
W ER

T1%-F2

298] iz ]
29[ z]
ARO[ Hz]
298] hz)
¥ Hz]
amahE]
284 [Hz]
20§ [Hz]
33B[Hz]
284 [Hz]
Wb Hz]
38E[Hz]
2a%[Hz]
284 [Hz]
SEE[Hz]
uBH[Hz ]
J9E[Hz]
38E[Hz]
ATB[Hz]

Connecha; ASCAS] -
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Use any logic analyser and see the result:

Note:
Song d: Happy birthday:
code unsigned char

songd[|="T12000L8DDL4AEDGL2F+L8DDL4EDAL2GLEDDL40O1DO0OHL8GGL4F+L4EO1L8C
COOL4HGAL2G";

-5 Agilent Technologies

IFCCE=

@ Source
_ MNEXTHO
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N

& HAPPY BIRTHDAY -
T12000L8DDL4EDGL2F+L8DDI4EDAL2GLSDDL401DOOHLSGGLAF. ..

+
¥

~%.% Agilent Technologies

B ot 0]
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N

& HAPPY BIRTHDAY -
T12000L8DDL4AEDGL2F+L8DDL4EDAL2GLEDDL40O1DO0OHL8GGLAF...

ﬁ.gllent Technologies

Toggle: Toggle: Toggle: Toggle: Toggle:
Start/play Start/play Start/play Start/play Start/play
next note next note next note next note next note

Note:

Toggle: Start/play next note:

10 vTogglePin(P3 1); // Show start of next note on Port 3 Pin 1
CC6_vStartTmr(CC6_TIMER 12); // Set Timer 12 Run Set bit T12RS
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Now we can measure the frequency of note d (we expect 294 Hz) with the LGA:

L
L
ECE LN 1 b

. Agilent Technologies

om0y

294 Hz, note: D’ I
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3.) 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-
|

_.-| |

I Fon
I -

o

B N

|,h,ﬁnﬁl—:|

DIV

FE=

note

LENGTH

O

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

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

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

iy

1/8
Eighth-note (Quaver)
(1/2 beat)

Ly

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

. : Extend preceding note by half of its value

Real Music:

note

LENGTH

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

Note:

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

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

Real Music:

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

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

Real Music:

o #0O #o_#O ”

#o #O ,
o J fis' qis’ as' his’

i d - !
cis  dis  els

Syntax used in our programming example:

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

Real Music:

Y55 vo o pg—bo—P0 = —“

I I ! f /
ces' des es FEE qes = R

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

oy

1/1
Whole Rest
(4 beats)

1/2
Half-rest
(2 beats)

1/4
Quarter-rest
(1 beat)

Ne | I

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

§
“
\.“':I

of
7

1/16
Sixteenth-rest/16th-rest
(1/4 beat)

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 # 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:
ZX e Tom
— e ”
i i y
’B"ﬂr dn’ e J _F / ﬂ:" (& | |'r"'! c A
C major scale:
0
% s LF o
[ anY s LF T bl & T
e LF e [ W ] il il [ & ] e
e o O =0 e
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4.) Appendix: CAPCOMG6 / CCUG6 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:

-3

A HAC,ID\E | FiIGJAH,|C|DIE|F|G|A|Hi¢|d|eif|g]|a d?|c2|f2g2la?|h?|c?|d*e?| 2 (g |a?|h3]ct|d*|ct [£4 [g*]as [h*]c®

A
n
cq
o
-

)
ER
h”

hid

2 »|*

Yy o oy O Y T PP e

Sub-

® ¢
> o
¢
o
[

| ) .
groe - kleine eingestrichene |zweigestrichene| dreigestrichene | viergestrichene

kontra- { Kontraoktave Oktave Oktave Oktave Oktave Oktave Oktave
oktave
I/ *]
i, | [ ‘_""J; 1 | ] B = e | ; -: P i I
£}
W
é — - - - ® 1
1- P -
Gl DIl El F1 Gl Al Hl1 C2
*2

frequency note

264 Hz 1
297 Hz 01
230 Hz k]
352 Hz F1
396 Hz G1
440 Hz A

445 Hz B1/MH1
828 Hz i

*1: frequency/note: source: Schiiler Duden, Die Musik
*2: frequency/note: source: http://de.wikipedia.org/wiki/Tonleiter
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IDJE |Gl JH|c|D

>

....
"
-

| JEa
a
=1 |
n
-
)

X

Sub-
kontra-
oktave

Kontraoktave

grofle
Oktave

00

zv e

01

:ne | vi

02 03

e

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

unsigned int T13_values[] =

{45802,43309,40816,38590,36364,34383,32389,30612,28943,27273,25782,24291,200};

/*

[0]=c",[1]=cis',[2]=d",[3]=dis',[4]=¢",[ S]=f,[6]=f1s",[ 7]=¢',[ 8 ]=gis',[ 9]=a',[ 10]=ais',[ 1 1 ]=h',

[12]=<Frequency for rest>
*/

So we get the following values shown in the table below
[Note: Timer 13 resolution = 1/(f.x/2) = 1/(24MHz/2) = 83,333 ns]:

Cct ave=0 Cct ave=1 Cct ave=2 Cct ave=3
(=) (=) (=) (=)
scal er for scal er for scaler for |scaler for
T13- T13- T13- T13-
Peri od- Peri od- Peri od- Peri od-
val ue =1 val ue =2 val ue =4 val ue =8
T13 period val ues not e f [ Hz] f [ Hz] f [ Hz] f [ Hz]

T13_val ues[ 0] = 45802 c’ 262 523

T13 val ues[ 1] = 43309 cis’

T13_val ues[ 2] = 40816 d’ 294

T13 val ues[ 3] = 38590 di s’

T13_val ues[ 4] = 36364 e’ 330

T13_val ues[ 5] = 34383 f 349

T13 val ues[ 6] = 32389 fis’

T13 _values[ 7] = 30612 g’ 392

T13 val ues[ 8] = 28943 gis’

T13_val ues[ 9] = 27273 a’ 440 880 1760 3520

T13 val ues[10] = 25782 ai s’

T13 val ues[11] = 24291 h’ 494 988

T13_val ues[12] = 200 --- 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 # is an integer, such as

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

e.g. fora’:

f = 1/(T13-period-value x T13-resolution ) = 1/(27273 * 83,333 ns) = 440 Hz
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Note — frequency (Timer 13), octave = OL:

o
- aee2
s _...255;:-;255:::::
- r 3 o N —
AJHAC,ID,E,|F\|G)AH,|C|D|E[FIG|A|Hjc|d|elf|g|a h:d et|f'(gt|at [h?]|c?|d?|e2|£2[g?{a?|h2|c? [d*e?| £ |2 |2 [h*]c*|d*|e* | £ [g*]at [h]c
= Seeres
0"-70177" T
8
Sub- . . . . . . . . .
grofie eingestrichene |zweigestrichene| dreigestrichene | viergestrichene
kontra- 1 Kontracktave Oktave OL 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[] =
{45802,43309,40816,38590,36364,34383,32389,30612,28943,27273,25782,24291,200};
/*

[0]=c',[1]=cis',[2]=d",[3]=dis',[4]=¢",[ S]=f,[6]=f1s",[ 7]=g',[ 8 ]=gis',[ 9]=a',[ 10]=ais',[ 1 1 ]=h',
[12]=<Frequency for rest>

*/

So we get the following values shown in the table below
[Note: Timer 13 resolution = 1/(f./4) = 1/(24MHz/4) = 166,6667 ns]:

Cct ave=0L Cct ave=0NQOO
T13 Prescaler=4 | T13 Prescal er=2
T13 period val ues not e f [ Hz] f [ Hz]

T13_val ues[ 0] = 45802 c 131 262
T13 val ues[ 1] = 43309 cis 139
T13_val ues[ 2] = 40816 d 147 204
T13 val ues[ 3] = 38590 dis 156
T13_val ues[ 4] = 36364 e 165 330
T13 val ues[ 5] = 34383 f 175 349
T13 val ues[ 6] = 32389 fis 186
T13_val ues[ 7] = 30612 g 196 392
T13 val ues[ 8] = 28943 gis 208
T13_val ues[ 9] = 27273 a 220 440
T13 val ues[ 10] = 25782 ai s 234
T13_val ues[ 11] = 24291 h 247 494
T13_val ues[12] = 200 ---- 30000 60000
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Therefore we use the following program sequence in our application:

// note-frequency:
CC6_vSetTmrPeriod(CC6 TIMER 13,(T13 values[note]/octave));

// duty-cycle = 50 %:
CC6_vLoadChannelShadowRegister(CC6 CHANNEL 3,(T13_values[note]/octave/2));

CC6_vEnableShadowTransfer(CC6 TIMER 13);
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’

'E.PE; "
.r'hr:r .

note — length (Timer 12)

S V) SEE Ll

- 1/2 e { -2 fﬁ%t

= lfq btote {r'_:='1 ISI)EIT'[‘\‘:'
1/8 1ot It{P;EIﬂm}]
1/16 110 - i)

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 72 to 199 Beats per minute:

Tx : Change tenpo (x = 72 ... 199 Beats per M nute)

And tempo is used in the following way:

/'l note-I|ength:
CC6_vSet Tnr Peri od(CC6_TI MER 12, (current _note_| engt h/tenpo*120));

/1 100% duty-cycl e:

CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL 0, 0) ;
CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL 1, 0);
CC6_vlLoadChannel ShadowRegi st er (CC6_CHANNEL 2, 0) ;
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e.g. l'l @ 120 means:

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

O 1/1 note = 4 beats = 4 0,5 =2 [ s]
C} 1/2 note = 2 beats = 2 0,5 =1 [ s]
-'| 1/4 note =1 beat =1 0,5=0,5 [ s]
I 1/8 note = 1/2 beat = 1/2 0,5 =0,25 [s]
’h 1/16 note = 1/4 beat = 1/4 0,5 = 0,125 [s]
L

So we get the following values shown in the table below
(Note: Timer 12 resolution = 85,333 pus):

note | ength

T12 period val ues not e not e [s]

23438 / 1 = 23438 D 1/1 2

23438 / 2 = 11719 J 1/ 2 1

23438 / 4 = 5859 J 1/ 4 0,5

23438 / 8 = 2930 h 1/8 0, 25
”»

23438 / 16 = 1465 h 1/ 16 0, 125
L

e.g. for J

note length = T12-period-value / 4 * T12-resolution
note length = 23438 / 4 * 85,333 us =0,5 [s]
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In our programming example we use the following code sequences:

/1 Standard - Iength of a whole note with tenmpo 120:
unsi gned int [ength_of a whol e _note = 23438;

/'l note-Iength:
case 'L': switch (song[++pos])

ol d_note | ength=current_note_| engt h;
pos++;

read_song_string();

br eak;

case '1': if (song[++pos]=='6")
current _note_l engt h=I engt h_of _a_whol e_not e/ 16;
el se
{
pos- -
current _note_l engt h=I engt h_of _a_whol e_not e;
}
br eak;
case '2': current_note_ |l ength=length of a whol e note/?2;
br eak;
case '4': current_note_l engt h=l ength_of a_whol e_not e/ 4;
br eak;
case '8': current_note_ |l ength=length _of a whol e note/8s;
br eak;
default : ;
br eak;

/1 T12, note-length:
/'l period value note-length
CC6_vSet Tnr Peri od(CC6_TI MER 12, (current _note_l ength/tenpo*120));

/'l Channel _2:

/1 if conpare value CCU6_CC62SR == -> 100 % duty cycle
/1 for note |ength:

CC6_vLoadChannel ShadowRegi st er (CC6_CHANNEL 2, 0);

CC6_vEnabl eShadowTr ansfer (CC6_TI MER_12);
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T12: note length:

Implementing note length and note frequency on real hardware:

Using XC878 using CAPCOM6 / CCU6: T12 and T13:

24 MHz -> 1/256 (T12PRE=1) -> 1/8 (done by DAVE) ->
f= 11,719 kHz (resolution = 85,333 ps)
Duty cycle = 100 %

T13: note frequency (Octave = 00, O1, O2 and O3):

24 Mhz -> 1/2 (done by DAVE) ->
12 MHz (resolution = 83,333 ns)
Duty cycle = 50 %

e.g. note = a’ (440 Hz):

CCU6 T13PR=T13 values[note]/octave;
CCU6_TI13PR=T13 values[9]/1
CCU6_TI13PR=27273/1
CCU6_TI13PR=27273

CCU6_CC63SR=CCU6 _TI13PR/2;
CCU6_CC63SR=27273/2
CCU6_CC63SR=13637

CUE 173" _ Paried Vakie

713

T

CCB2

Note:

K]

440 Hzx

.27 ms

Modulation of CAPCOMG6 T12 CC62 output done by T13 (done by hardware functionality)
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Note:

T13: note frequency (Octave = OL):

24 Mhz -> 1/4 (done by DAVE) ->
12 MHz (resolution = 166,6667 ns)
Duty cycle = 50 %
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5.) Appendix: songs used

5.1.) Song a: Maus am Mars:

// Maus am Mars (song a):

code unsigned char
songa| |="T12000L4FLSAL401C.O0LSFEGL201CO0P4P8LAEL8GO1L4C.O0LSEFAL201CP4
PSOOL4FL8AO1L4C.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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/
5.2.) Song b: Yesterday:
/I Yesterday (song b):

code unsigned char
songb[[="T12000L8GL16FL2F.P4AL8AHO1C+DEFL4EL8DL2D.PSLSDDCOO0H-AGL4H-
L8AL4A.L4AGFLSAL2GLSDLAFLSAL2AAAL4O1DEFLSEDL4E.L8DL4CEFCOOH-
ALSGL16FL2F.PALSAHO1C+DEFL4ELSDL2D.P8LEDDCOOH-AGL4H-
L8AL4A.L4AGFLSAL2GLSDLAFL8AL2A";

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

Bruder Jakob

Frantdeigsches Kindedeed

Ja- kob,

shldfs) s [T noch schiafst idu noch?

4

?

FEE SESEEEsE e

Harst du  nicht die Glok- kan, htirst du nicht die Glok- ken

ding, dong, ding. ding dang, ding

// Bruder Jakob (song c):

code unsigned char songe[ |[="T12000L4FGAFFGAFAH-O1L2CO0L4AH-O1L2CL8CDCOOL8H-
L4AFO1L8CDCOOL8H-LAAFFCL2FL4FCL2F";
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5.4.) Song d: Happy birthday:

Happy birthday

Engheches Kindarlled

i =SSt

you, hap- py birth- day to you,

== —

hap- py birth- day, hap- py birth- day,

S==—=c==sce=

hap- py birth- day to you!

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

songd[|="T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL401DO0OHL8GGL4F+L4EO1L8C
COOL4AHGAL2G";
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5.5.) Song e: Take Me Home, Country Roads:

TAKE ME HOME,
COUNTRY ROADS
G o 1]
i & 1 b 1
l§a§f—:f_ﬂ I | n) = | 1 1 = J+ J- - ‘1 &——‘
e — = p— LF = m— = — U r —
1.Al-most heav-en, West Vir-gin - 1a, = Hlue Ridge Moun-talns
[ [ &
ry 5 : T 1
f ] { =— = 'r __r__.ﬂ,_, Iy 1 — —{
e e e e e
Shep-an=do=alh HRlw= &fF, Life ia ald thara, al=-der Lhan Lhe
] c [+
i [ k | i b
| I iE_ ! P e — — = ; i
e i ;:TTﬁﬁ:T' Ly _:::i:dj___i___i - B
[y —— - | = e, rm—
Lreas, young-er than the moun-tains grow-in'like a breeza,
[ B e
2 1 I — h Fm p— ) ! 1
e e B A I R B e e
e ! ; S I = = 1 ! -
Coun=t Iy Roads . Lake M R L the Placa I De-
C C k]
T —  — - T e, S I e H‘I ]
= 1 - 1 -
- = I — _If.';_......._r.’:._‘—j__,i__d'_r- | = J_J__
~
ong West Wir- gln=1a, mountaln mos—ma, Take ma

Pt , Coun-tey Reoads.

/I Take Me Home, Country Roads (song e):
code unsigned char
songe[ |="T19900L4DDE.L2D.P2L4ELSDLA4EL2G.P2LSAL4A. L4H.L2A.L4EEEDLSEL4GL1GP

1LADDE.L2D.L4AEGGHL1HL4AAAAH.L2A.L4EGGAL2G.LAGALTHLS8HAL4GL1AL4HALIG
L4HO1L4DLIEL4AEEDOOLIHLS8HAGALIHLS8HAL4GL1GL4GAL1G",;
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5.6.) Song f: Es tanzt ein Bi-ba-butzemann:

Es tanzt ein Bi-ba-butzemann

Wolksweiso
PP S
J’ e EETCaEESTE
Ez tanztein Bi- ba- but- ze-mannin un-sermMHausher-
. ;l_' ' . i
., R — e 1 e — .. I
‘ J) = J;—rP —e—fr 1” ==
i i ke L}
1 L; . = 1 H —
Er riit- telt sich, er gchiit- felt sich,
@r wirft  =ein  S#ck- lain hin- ter sich.
- ‘_} L} ~
;“?: oo L H Jjj_ J?f .[ ¥
. T
E=s tanztein Bi- ba- but- ze-mann in un-sermHaushar-  um

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

songf[ [="T19900L8DGGO1DDOOHHGGAADDILAGPSLEDGGO1DDOOHHGGAADDL4GPSLS
HAHOICOOAHO1CDOOLSHAHO1COO0AHO1CDOODGGO1DDOOHHGGAADDLAG";
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5.7.) Song g: Ich geh mit meiner Laterne:

lch geh mit meiner Laterne

Wb R

. | .":l M ' hr-,"'*ui ]
&6 5220 II2Y 1
L

=i
}
-
lch gan mit mai-ner La-  ler- e gfd mel- ne Les ter- ng mit mir
Dot o= henlesch-iandie Slar-ng, kiar in- tan, da kuch= tan il
» *1' ||.j'|-*-.-.|-..h:-£.|
:‘r}?lf. o P P .j;"'I !
Mein Licktigl suewirgahn nachHaus.La: bim-mel |la-bam-mell&d-  Bum.

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

code unsigned char

songg| |="T12000L8CL4FL8FAFAO1L4C.O0L4AL8FG.L16GL8GGAGL4F.PAO0OL8CL4AFL8FA
FAOI1L4C.O0L4ALSFG.L16GLSGGAGLAF.P4AO0LSAOIL4COOLSAL4FL8AOIL4COOLSALAF
L8FGGGGAGL4FP4.00L8AO1L4COOLSAL4FLEAOIL4COOLSAL4FLEFGGGGAGLAFP4.";
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5.8.) Song h: The little drummer boy:

The little drummer boy

Dag= P
—— ; —+] ‘! e ——
‘ ::: Gitarre . C.;nﬁll';: 1I:1.- iold me a - ra-la-ia - tam,

‘ & "'J ’::I 151_"“"1 EET 1

Y ¥ E ¥ WEEeBs E.I-“ | L-u

|alle klaischen]

Gl b 3oy .
ﬁi:_ L .} i - .=. | E;#. I__dhin I L !

%Eq a new-born king lo see. 2 - rata-ia - tam,
: = s -
- :-:.:,-::,-:_".I:r_-,cz.u:," e

i 1 1| 'r E o 1 -
ot g ﬁ..'e =
T
o our i - nest  gilis we bring. a - Fa-ld-ta - Lam,
" e-j—,cr:'"'"'. — “F J
(@ E A L E

FE S Ui P it
]J - = = =
3 | P m—— :ﬁ

i L b Ll
1 L3

I
7 -
| 1 ta lay be - fore the king, a -+ ra-la+la - am.
A aEr . skl

':r_. l.'__;.. .'}__‘__.:_"II S— I: = ;__'_ E;ﬁ’,- ' E_I;uﬁ

5_ﬂ P i A o

: m#"?ﬁﬁ NP )
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// The little drummer boy (song h):

code unsigned char
songh[|="T120P200L2D.L4AEL2F+L4F+LAF+L8GF+L4GL2F+P2L4ADDEF+LAF+LAF+L4F+L8G

F+LAGL2F+P2LAEF+LAGAAAHLSAGLAF+L2EP2L4EF+L4AGAAAHO1L8COOLSHL4AL2GL
HAL4GL2F+L8AGL4F+L2EP1L2D.L4EL4F+F+F+F+L8GF+L4GL2F+P1L8EDL4EL2D";
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5.9.) Song i: Hey, Pippi Langstrumpf:

Hey, Pippi Langstrumpf

A D G A O
o - I r— T | —
#&2{ . = —— Ty |
= =S e e
. F
1. Pwai mal drei machl  vier, wi-de wi-cde witt und dred macht neu - ne
Drei mal drei macht =sechs, wi-da wi-de wer will's von mir l@r - menT
o G A n]
&' e = ] =c=o=
I‘.J ; +F ; #
lch mach’ mir die Walt wi-de wi-de we s mir ge - fallt
A - le, grofd und  klein, fra-la-la-la led ich =zu mir ain.
B D G A, A
T = .. == =Lt
i - H_—I_l_ . 1 .
= : o oy _ g #

Ref: Hey, Pip-pi Lang - strumpl, tral - be - rl, ftral-le-r, tral-ler hop- s5a- sa.

B G A D

_: - — F 4 | |
- P d W .} .= — & 1]

EEN

Hay, Pip - pi  Lang - strumpf, die macht, was jhr ge - fl

5I
|
l—l—-
A
miig|
Thal =
.l |
. 111
e
—mall
!

leh hab' ain Haus ain kun - tar - bun - leés  Haus, &in
Em A ] aT
- T - : .
ﬁf-_ 5 — ' ' --
|
AN - chen und ein Pferd, die schay-en da zum Fen - Sler

Application Note 186 V2.0, 2010-05



. AP08082
@l neon XC878 Starter-Kit Playing Music

-

D a A (]
§ - rl — . |
L - T —
S == S=St==

r ! | | : I | '
raus. Ich hab’ ein  Haus, in Aff - chen und ein Pferd und
Hm Em B, o A ]

| |
jo- der, der uns mapg,  kregt un- ser Ein-mal- eins ge - lehr.

2. Zwei mal drai macht vier, wide wide witt und drei macht neune,
wir machen uns die Welt, wide wide wie sie uns gefalit.
Drei mal drel macht sechs, wide wide wer will's von uns lernen?
Alle, grofd und Klain, tralala, lad' ich zu uns &in.
Ref.: Hey, Pippi Langstrumpf....
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// Hey, Pippi Langstrumpf (song 1):

code unsigned char

songi[ |="T1800LL4AONOOL4DF+DL2ELSGF+EDL4C+EOLAONOOL4C+L2DF+OLL4AONO
OL4DF+DL2EL8GF+EDL4C+EOLL4AONOOL4C+DP4P20LL4AONOOL4DF+DL2EL8GF+ED
LAC+EOLAONOOL4C+L2DF+OLL4AONOOL4ADF+DL2ELSGF+EDL4C+EOLL4AONOOL4C+
DP4P200L2F+L4F+F+L2GL4GL8GF+L4EL8EEL4ELSEDL4C+DEP4L2F+L4F+F+L2GL4GF+
EEDC+DP4L2F+GAH.O1L4DC+O0L4HAGL2AO1L4C+O0L4HAGF+L2G.L4HAGF+EL2F+GL
4AF+GAL2H.O1L4DC+O0L4HAGL2A.01L4C+O0L4HAGF+L2G.L4AHAGF+EL2F+EDP2";
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5.10.) Song j: Stille Nacht, heilige Nacht:

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

code unsigned char

song][ |="T7200L8G.L16AL8GL4E.L8G.L1I6AL8GL4E.O1L4DLSDO0OL4H.O1L4CL8COO0OL4G.L
4AL8AO1L8C.O0L16HLSAL8G.LI6ALSGL4E.L4AALSAOILS8C.O0L16HLSAL8G.L16AL8GL4
E.O1L4DL8DLSF.L16DO0LSHO1L4C.L4E.L8C.O0L16GLSEL8G.L16FL8DLIC.";
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5.11.) Song k: Junge komm bald wieder:

Junge komm’ bald wieder

Jun-g’thmmhﬂdmndw hu]dmd.n:rnﬂHm Jun - ge, fahr’ nie wie-der, nie

wie-der hin - aus lch mach” mir  Sar-gen, Sor-gen am  dich, Denk’ asch an  mor- gan,

T T e i st

"auch an mich. Jon- ge, komm' bald wie-der, bald wie-der nach Haus, Jun- ge, [ahr nie

GI‘

s S S S emeeEs eSS

. -ﬂ'r [
schlich mich helm- lich fort, als I'-1.|:||; ter schiiaf Als  mio  er-wach-te, war ich  anf dem

Si=——=———

Maar, It &r- gben Briel stand: <Homm dech bald wis - der hex!™

-

2. Junge, komrm' bald wieadar, ...

Wohin die Sealahrt mach mm Leben tnekh,
ich weill och hause,

waa mir Muiter schreh,

In jadem Hafen kam sin Brief an Bord,
nel fmmemer sEhriah sk
Hlmiby ekt so lange fort™

Jumgper, komm” bald wieder, ..
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// Junge komm bald wieder (song k):

code unsigned char
songk[|="T12000L4DDL8C+L8DLAEL4D.OLLSHONOOL4EL4D.OLLSHONOOL2C.L4EEL8D+
L8EL4F+L4E.LSELAGL4F+L4EL2D.LAGGGEL2CLAGF+L4EL2D.L4F+L4F+.L8EL4EL2DL4E
L4D.L8COLL2H.ONOOL4DDL8C+LEDL4EL4D.OLLEHONOOL4EL4D.OLL8HONOOL2C.L4E
ELSD+L8EL4F+L4E.LSEL4GF+L4AL2GP8LEDDDDDDDDDL4DPSLSDLED+LSDDDDDLED
+L8DL4DPSLEDLSEEEEEEL2GP8LSEL1DPSLSDLSEEEL4E.PSL8SGGGF+L8GL1A.";
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5.12.) Song I: Lili Marleen:

Lili Marleen
[+ Gt
& F
5 — h: T jb1 M : ht: = T H
é{ 3 _hilj.-J R - ; .-—'Fi 'hl.hdl‘l I"1_'_: -:‘ "_H"hi,.‘i l- :;':" l:i
Vor der Ka-sar-ne, vordemgre-BenTor stand ef ne La-ter-ne. Und siohtsis noch da-vor, s wollnwir uns da
c " Gl c al c Gl C

‘.?ﬂ" e e e N e A )
i = I

wie- der-sehn. bei der La-ies-ne  woll'n wir stehn win alnat, Li- 1 Mar- leen, wie ainst, Li-li Mar - leon

2 Unare beiden Schamen 1. Bchon ried dar Pesten;: 5. Awns dem stillen Ranms
gﬁ-nfm a'.;l:;:uus 4 LAbo blagen Zspfensirais, iiza der Erde Srund I

wirao umiA Jidften, Fs kann dred T, kooatent - i
das sab msan gheich daraua, Eamapasd i:h:gr::n 8 glaich, E:‘nr :Lﬁluln:-:::r:lﬁinume
ndd "'“".‘ l-uu!n #alin es sehn, Da sagtan wir aul Wisdorsalin, Wann gich dmsp.u»m.r-rehel drakm
wann wis bedi der Latarne siehn Wi gerne wollt ich mit div gabm werd ich bei der Latorne siehn,
e minst, LU Muarlesan. ook i, Lili Marloon. wie minsd, Lill Marlesn. I

4. Daire Schritte kanni ais,
deimen zieren Gang.

Alla Abend bromei ais,

doch mich vergall sie lang,

Und pedlte mir win leids geschahn
Wer wind bai der Laterns sishn
iy o, Lili Maglssn?

// Lili Marleen (song 1):

code unsigned char
songl[|="T12000L4ELSE.L16FL4GL4ELSF.L16FL8F.O1L16CO0L2HLSD.L16DL8D.L16EL4FL

8F.L16GL8H.L16AL8G.L16FL4E.LSCL4AL8H.O1L16COOL4HL4AL4AL4GL4H.LSAL4GLAFL
4A.L8GLAFEL4G.L8EL4G.L8FL4FO1L4DL2CP4O0L4EL4G.LRFL4AFOLL4HONOOL2C.";
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5.13.) Song m: musical scale / chromatic scale / for testing purpose / Tonleiter:

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

code unsigned char

songi[ [="T12000L4CC+DD+EFF+GG+AA+HO1CC+DD+EFF+GG+AA+HO2CC+DD+EFF+G
G+AA+HO3CC+DD+EFF+GG+AA+HP4O0L8CC+DD+EFF+GG+AA+HO1CC+DD+EFF+GG+
AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HP8O0L16CC+DD+EFF+GG+A
A+HO1CC+DD+EFF+GG+AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HP16

",
b
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5.14.) Another song: Lady Bird:

// Lady Bird:

"T1500NQ0L4F+P16F+P16F+. PBL16C+P16L8EP16E. P16L2ELS8EP16L4C+P16C+P16C+. P1L6OLL8AP16
LAHP16G+P16L2EPAONOOLAF+P16L8F+. P16L2F+P4L4AEP16L8E. PL6L2EPAL4C+P16L8C+. P16L4AC+. O
LAP16L4HP16G+P16EP16L4EP16L8F+. P16L16F+P16L1F+P8L4G+P16G+P16G+P16L8G+. PL6F+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 CAPCOM 6 / CCU6 / PWM Unit.

Have fun and enjoy working with microcontrollers with CCU6 modules!

Note:

There are step-by-step books for 8 bit microcontrollers (e.g. XC866 and XC88x), 16 bit
microcontrollers (e.g. C16x, XC16x, and XE16x) and 32 bit microcontrollers (e.g. TC1796,
TC1766 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,
CAPCOM6-examples (e.g. BLDC-Motor), Simulator examples, C++ examples] based on these
step-by-step books.
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6.) Thanks To

Maria, Christian, Hermann and Maureen for their support.
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7.) Feedback (XC878 Playing Music using DAVE Bench):
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

Your suggestions:
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