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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.



. AP03068
@ln% XC88x Starter-Kit Playing Music

AP08048

Revision History: 2007-11 V2.0
Previous Version: none

Page Subjects (major changes since last revision)

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all?

Your feedback will help us to continuously improve the quality of this document.

Please send your proposal (including a reference to this document) to: |Z|
mcdocu.comments@infineon.com
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Table of Contents Page

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

I ntroduction:

This“Appnote” is an Infineon 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 afollow-up to APO8067.

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

The main chapter is:
Chapter 3: Playing Music.

Note:

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

Have fun and enjoy the CAPCOM 6 module!

Note:

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

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

Application Note 4 V2.0, 2007-11
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The New
XC800-Family

Designed to Make the Difference

ProgramimIng EXam
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CAPCOM 6 Block Diagram — general use (Source: Product Marketing)

address
decoder

fper

interrupt
control

T12

channel 0

multi-
channel
control

»| dead-time
» ' | control

channel 1

channel 2

T13 | channel 3

capture
Hall input

capture/compare input / output control '

COouTe3
COouTe0
CC61

couTe2
CC62

CCPOSO0
CCPOS1
CCPOS2

"
i
-
+
-
"
+

L h 4 y

port control

CAPCOM 6 Block Diagram —BL DC use (Sour ce: Product Marketing)

channel 0 |22 |
T12 channel 1 compare, trap
control
channel 2 |-Somparey multi-channel control
* A
compare, noise
T13 | channel 3 ———» filter
LLL. L}
capture/compare input / output control
A
o -— [aN] o b [aN]
o de} © v |wn o
= E|l— |
S |8[2|e 2|8 L2 =
N IGCRIONIORIONE®) OO0 |10 =
OO0 |010 |0 OO |O (&
Y. V.V V. VvV Y
port control
A A A A
So0000 oOoo
Application Note 6 V2.0, 2007-11
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CAPCOM 6 Block Diagram (Source: User’s Manual)

module kemel
address channel 0 .
decoder / dead- multi- trap
T12 channel 1 ’1’ time channel
<« control
? control control
channel 2 ’
dlock I
control ¢stan 8 B
o ol o o uf 5 1 -1
T13 | channel3 | 2| Bl oz E 5 E
8 gl 8 8 3l F gl E
compare
interrupt &1 43 24242 3 1
control input / output control
A A A A A A A A A
o) -] — o b
e o
¢ 2| B BIo|B| |84 BIBIB |3
=1 21 8] 8[8|BI8|8]8| 8I8(8| I
Y Y Yy Yy yYyYvY Yy
port control
CCU5_blodk diagram
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 examples for the CCUG6:

Your
program:

Docklight ¥1.7 - Project: Play_Music_001
File Edit Run Tools Help Stop Communication (F6)

==X

DwdHE|»a | ZAAR|IZaaH

|g—ﬂ Commmunication port open

Colors&Fonts Mode

Send Seqguences

Communication

| =800, None, 8, 1

vour choice:

Send  Mame  Se {ASCH| HEX | Dacimal| Binary]
«| 5 |MausamM.. a T12 prescaler is disabled
T esiEky b T1Z prescaler i1z enabled
—s | Brudler Jakoh c
— | Happy hirth d
B a ... play: Mausz am Mars
—» | Take MeHo.. e b ... play: Yesterday
_ | Estanztein i o ... play: Frere Jacgues / Lazy Jochn / Bruder Jakcb
= (e o d ... play: Happy birthday
) e ... play: Take Me Home, Country Roads
—s | Thelitle dr. b f ... play: Es tanzt ein Bi-ba-butzemann
ﬂ g ... play: Ich geh mit meiner Latsrne
Raceive © b ... play: The little drummer boy
SeiRddee i ... play: Hey, Pippi Langstrumpf
Active MName Se |7 ... play: Stille Macht, heilige MNacht
k ... play: Junge korm bald wieder
1 ... play: Lili Marleesn
m ... play: rmusical scale / chromatic scale / for testing purpose / Tonleiter
z ... back to main menu (anytime)

Chapter/
Step

*k* R&Ipes *k*

1) Asymmetrical / Edge-Aligned PWM generation using CCU6
2) Symmetrical / Center-Aligned PWM generation using CCU6
3) Asymmetrical / Edge-Aligned PWM generation
Single Shot Mode (Timer12), Modulation (Timer13)
Playing music
4.) PERFECTIONISTSONLY!

Application Note

V2.0, 2007-11
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/
Appendix:
Chapter/ *k* ReC|peS *k*
Step
5.) Appendix: about music (note length, note frequency)
6.) Appendix: CCUG6 useto create note length and note frequency
7)) Appendix: songs used
Feedback:
8.) ThanksTo
9) Feedback

Application Note 9 V2.0, 2007-11
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1.) Asymmetrical / Edge-Aligned PWM generation using CCU6

Used channels for PWM generation (blue, green, black/yellow):

module kernel
address el O
T12 channe| 1 ’1> time channel
< control
. control control
ook channel 2 (o1 7 _ _
control ‘#ﬁar’[ B B
o w [V Q g 5 o 5
T13 | channel3 | & B g £ gl 5
8 g 8| 8 3l £ 3 &
compare
interrupt *1 43 24242 43 A1
control E -
input / output control
A A A A A A A A
o - — o pp
e o o
| = S|l Elg|B|z|E % % § % &
= 2| 8] 8[8|3|8(8(8| 8l8|8| I
Y Y'Y YyYyYyvyY Yy
port control
A A % E% E% A A A A
000 Om08sd 0oo O
CCUS_blodk_diagram
Application Note 10
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Example of an Asymmetrical / Edge-Aligned PWM-signal:

—1— T13 period value

CC63 compare value

Zzero match

T

comparg match

edge alighed mode
-+—period match

Fad
b
-

T13 period time

Note:
Ignore Timer 13 in the picture above.

The purpose of this picture is to explain asymmetrical PWM signals.
We are going to use only Timer 12 in chapter 1 and chapter 2.

Application Note
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Example of 3 (6) Asymmetrical / Edge-Aligned PWM-signals:

COUTE 1

COUTES

Example of a Compare Event:

Note:

Peried Value __|:|_

Compare Valug = — —

|. Compare—MatEh )

T12 Count

Zero — — —

CCBxST

|
. Compare-Match .

The bit CC6xST indicates a compare event.
CC6xST Set: T12 counter value above the compare value.
CC6xST Reset: T12 counter value below the compare value

Application Note
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Accessing CCUG registers (period, compare value):

=17 one-match (center aligned mode)

=07 zero-match (edge aligned mode)

period-match

= T12PR T12Ps |
period shadow transfer

compare-match compare shadow transfer
16 1
& | CCOXR I i | CCBIXSR l In Capture Mode contents o
Al I T12 is copied into CAPCOM
[%]4

registers according to
bitfield MSBEL6x

courter
Prescaler
e register T12 1N fper
16 Bit

N=1,2,4,8,16,32,64,128,256

x=0.1.2

=07 —» zero-match

=7 | period-match

TJ—{ T13PR L T13Ps |
F

T13 shadow transfer

compare-match

Y
CC63R ||<|[H{ CC63SR |

counter Prescaler
18, register T13 — 1:N 3 Teeg
16 Bit '

N= 1,2,4,8,16,32,64,128,256

Note (Source: User’s Manual):

The timer period and the compare values are written to shadow registers and not directly to the
actual registers, while the read access targets the registers actually used (except for the three

compare channels, where both the actual and the shadow registers can be read).
The transfer from the shadow registersto the actual registersis enabled by setting the shadow
transfer enable bit STE12/STE13.

Application Note
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Note:
First we are going to generate the following Asymmetrical / Edge-Aligned PWM-signals.

Port Lines | Signal Duty Cycle [%)]
P3.0 CC60_0 25
P3.2 CC61 0 50
P3.4 CC62 0 75

Additionally, we intend to show more information on the Logic Analyser (LGA) Screenshots (e.g.
one match, period match).

GPIO use:

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding | SR
P3.3 Show period match Toggled via Software in the corresponding ISR
Note:

The input clock of the CCU6 module is not important at this stage.

Application Note 14 V2.0, 2007-11
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Do the XC886/X C888 Cookery Book:

Note:
It is necessary to follow all instructionsin the XC886/X C888 Cookery Book (AP08067) step by
step, asthisisthe basisfor al instructions which will follow later.

Note:
In the following steps of this document we will expand the “Hello World Application” (Application
Note AP08067) with the requirements for PWM generation.

Application Note 15 V2.0, 2007-11
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Let’s Get Started:

Configuring and Reconfiguring
the DAVE Project Settings:.

Application Note 16 V2.0, 2007-11
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Start the program generator DAVE and open your XC888.dav DAVE project:

File

Open
Location: C:\XC888
Filename: X C888.dav

File Wiew Options Add-Ins Windows 2 |
D=4 aloa 2

File name: |X0888.dav

Ll Lo

Files of type: |DAVE projectfile (*.dav)

Click Open

Application Note 17 V2.0, 2007-11
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JJEiIe Wiew Options Add-Ins Windows 2
o - D= 4 Ao 2

g DAvE XC888CLM ( Release v1.2 )

XC888CLM

XKCBEECLM |C:\><CBBB\><CBBB.daV

Application Note 18 V2.0, 2007-11
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Reconfiguration of Port 3:

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

JJEiIe Wiew Options Add-Ins Windows 2
|lew- Dzl 4 Ao 2

g DAvE XC888CLM ( Release v1.2 )

XCE88CLM

HCHEECLM |C.\><CBBB\><CBBB.daV

Application Note 19 V2.0, 2007-11
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Ports: click “Configure Port 3”

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

Farts | Functions | Parameters | Motes |

Configure Port 0 Configure Port 1

Configure Port 2 Configure Part 3

Configure Port 4 Configure Porthb

XKCBEECLM |C:\><CBBB\><CBBB.daV

Application Note 20 V2.0, 2007-11
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Port 3: Port Function: click to unselect [1 Use P3.0 to free GPIO pin P3.0 for CCUG6 use
Port 3: Port Function: click to unselect 1 Use P3.2 to free GPIO pin P3.2 for CCU6 use
Port 3: Port Function: click to unselect [1 Use P3.4 to free GPIO pin P3.4 for CCUG6 use
Port 3: Port Function: click to unselect 1 Use P3.7 to free GPIO pin P3.7 for CCU6 use
Port 3: Port Function: click/check v' Use P3.1 as genera 10 - Port Direction: click ® Out
Port 3: Port Function: click/check v' Use P3.3 as general 10 - Port Direction: click ® Out
Port 3: Port Function: click/check v' Use P3.5 as general 10 - Port Direction: click ® Out
Port 3: Port Function: click/check v' Use P3.6 as general 10 - Port Direction: click ® Out

JJEiIe Wiew Options Add-Ins Windows 2
|- Dl 4 H o= 2

g DAvE XC888CLM ( Release v1.2

| Full Device | Farameters | Motes |

Fart Function: Fort Direction Fush Full { Open Drain: Output Walue:
[~ UseP3.0as general IO & n ¢ Out ™| Open drain ™ High
Use P3.1 as general IO Cin Flout [ Opendrain " High
[~ Use P32 as general 10 @ |n € Out I~ Open drain = High
Use P3.3 as general IO Cn Flout [ Open drain ™ High
[~ Use P34 as general 10 & |n € Out I~ Open drain I~ High
Use P3.5 as general IO CIn Flout [ Open drain [ High
Use P3.6 a5 general 10 Cn Flout [ Open drain [ High
[~ Use P37 as general 10 # |n € Out I~ Open drain I~ High

XCAE8CLM | C:4xCBABB\XCAaE dav

Application Note 21 V2.0, 2007-11
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Note:

Port pins used by our PWM module (not available as GPIO pins, directly controlled by CCUG6):

Port Lines | Signal Duty Cycle [%)]

P3.0 CC60_0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

P3.7 CcouTe3 0 not used

GPIO use:

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding ISR
P3.3 Show period match Toggled via Software in the corresponding ISR
P3.5 not used

P3.6 ,USe: program running signal”“ | Toggled viaTimer OISR

Application Note 22 V2.0, 2007-11
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Pull Device: (do nothing)
Parameters: (do nothing)
Notes: If you wish, you can insert your comments here.

Exit this dialog now by clicking ™ the close button.

Exit this dialog now by clicking ™ the close button.

Application Note 23 V2.0, 2007-11
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Configuration of the CAPCOM 6 module:

The configuration dialog can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
|low- D4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

XKCBEECLM |C:\><CBBB\><CBBB.daV

Application Note 24 V2.0, 2007-11
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CCUG6: Module Clock: CCUG6 Disable Flag: click ® Enable module

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

Pin Control 1 | Pin Control 2 | Tirmer 12 | Timer13| kulti Channel | Channels | Trap / Interrupt Cantro\l bl | 4

— CCUG Disabled Flag (FMCOMT)

& Enable module; the peripheral is supplied with the clock signal

 Disable module; the clock input of peripheral is disabled

—Input Clock

Input clock of the module [MHz] I24,UUU

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG: Pin Control 1: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM { Release v1.

Fin Cantrol 2 | Tirner 12 | Tirner 13 | Multi Channel | Channels | Trap { Interrupt Control | b | 4

— Contral of Pin CCPOSO
& Fin CCPOS0 s notused

" Use pin CCROSOFZ.0) as input
" Use pin CCPOS0{F1 5) as input
£ Use pin CCPOS0(PI.1) as input

" Use pin CCROS0(P4.4) as input

— Contral of Pin CCPOS1
& Pin CCPOS1 is notused

 se pin CCRPOST(F2.1) as input
 Use pin CCPOS1({F1 B) as input
 Use pin CCPOS1({P3.0) as input

 se pin CCPOS1(P4.5) as input

— Control of Pin CCPOS2
& Pin CCPOS2 is not used

 Use pin CCRPOS2(F2.2) as input
" Use pin CCPOS2(P1.7) as input
" Use pin CCPOS2(P3.2) as input

 Use pin CCRPOS2(P4.E) as input

— Control of Fin [CTRAFP
& Fin CTRAF is notused

= Use pin /CTEARFI B as input
" Use pin /CTRAP{FZ.2) as input
" Use pin /CTRAP{F0.2) as input

" Use pin /CTRAR{F4.7) as input

— Contral of Pin T12HR
& PFin T12HR is not used

 Use pin T1ZHR{F1 B as input
= Use pin T12ZHR{F0.0) as input

 Use pin T12ZHR{F2.0) as input

— Control of Pin T13HR
& PFin T13HR is not used

© Use pin T13HR(F1.7) as input
= Use pin T13HR(F0.1) as input

= Use pin T13HR(F2.1) as input

XKCBEECLM

Application Note

|C:\><CBBB\XCBBB.daV
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CCUG: Pin Control 2: Control of Pin CC60: click ® Use pin CC60 (P3.0) as output
CCUG6: Pin Control 2: Control of Pin CC61: click ® Use pin CC61 (P3.2) as output
CCUG: Pin Control 2: Control of Pin CC62: click ® Use pin CC62 (P3.4) as output
CCUG6: Pin Control 2: Control of Pin COUT63: click ® Use pin COUT63 (P3.7) as output

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 H = 2

g DAvE XC888CLM ( Release v1.2

W% Capture / Compare Unit 6 (CCU6)
EX=ER,

Module Clockl Fin Cantral 1 | Timer 12 | Timer13| Multi Channel | Channels | Trap / Interrupt CDntroIl 4 | 4

—Contral of Pin CCB0 — Contral of Fin CCR1 — Control of Pin CCE2

" Pin CCEDis not used  Pin CCE1 is notused ~ Pin CCBZ is not used

! Use pin CCEO(P3.0) a8 Input © Use pin CCET(P3.2) a8 Ihput . Use pin CCEZ(FS.4) a8 nput

(P30)
Use pin CCBO(P3.0) as Output  se pin CCE1  Use pin CCE2{F0.4) as Input
(F2.2)
(P4.0

Fa.
F0.0) as Input (P0.
 Use pin CCEO(F2.2) as Input [F] Use pin CCB1 FlUse pin CCB2(P3.4
(Fo.
P
P4

F3.2) as Output

]

)

)

" Use pin CCEO(P4.0) as Cutput  Use pin CCE1{P0.0) as Output " Use pin CCE2{P0.4) as Dutput
J

J

)

)

© Use pin CCET(P3.1 " Use pin CCE2(F2.1) as Input

J
j
) &s Output
)
—Contral of Pin COUTED )
i

= Pin COUTED is notused ) Use pin CEET(FS.T) as Cutput " Use pin CCE2(P4.5) as Output

€ Use pin COUTEDPA1) a5 Output " Use pin CCE1(P2.0) as Input
" Use pin COUTED{F4.1) as Cutput :

 Use pin CCE1{F4.4) a5 Cutput

— Contral of Pin COUTE3 — Contral of Pin COUTE1 Control of Fin COUTE2

¢ Pin COUTE3 is notused
Use pin COUTE3(P3.7) as Output
 Use pin COUTE3{F0.3) as Cutput

" Use pin COUTE3{F4.3) as Cutput

 Pin COUTE1 is notused
1 Use pin COLTE(F3.3) 25 Output
 Use pin COUTET{FD.1) a5 Output

 Use pin COUTE{F4.5) a5 Output

& Pin COUTEZ is notused
£ Usze pin COUTEZ(F3.5) a5 Qutput
 Use pin COUTEZ{FO.R) as Output

 Use pin COUTEZ{F4.7) as Output

XCAE8CLM

Note:

|C'\><CBBB\><CBBB datw

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

Port Lines | Signal Duty Cycle [%]
P3.0 CC60 0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

P3.7 COUT63 0 not used

Application Note
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CCUG: T12: Input Selection (T12CLK): Input selection: select fclk/2 (Resolution: 0,083 psec)
CCU6: T12: Timer 12 start Control: click M Start T12 after initialization

CCUG6: T12: Timer 12 Period Register: Period register insert 50000 <ENTER>

CCUG6: T12: Interrupt Control of Timer 12: click M Enable interrupt for T12 period match
CCUB: T12: Interrupt Control of Timer 12: click M Enable interrupt for T12 one match

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=4 Ao ?

g DAvE XC888CLM ( Release v1.2

|Timer 1 3| kulti Channel | Channels | Trap { Interrupt Control | b | L4

—Input Selection (T12CLK) Timer 12 Start Contral

Start T12 after initialization
[T12R3)

Input selection ||fc|k,f 2 (Resalution: 0,083 usec) -] |

—Tirmer 12 Single Shot Control — Tirmer 12 Period Register
[™ Enahle single shot mode (T1255C)
Feriod [ms] |4,1 66750
—Timer T12 External Run Selection (T12RSEL)
Tirner T12 Extermal Disable external setting of T12 Period register
Run Selection ! = (T12PRH, T12PRL) IxCa80

— T12 Operating Mode (CTh)

 Edge aligned mode: count up

—Dead Time Control

 Center aligned mode: count up/down

—Interrupt Control of Tirner 12 Dead time [ns] |33.333

Enable interrupt for T12 period match (ENT12FM)
Dead time register (OTh) IDxD1

Enakle interrupt for T12 one match (ENT120M)

XKCBEECLM |C:\><CBBB\><CBBB.daV

Application Note 28 V2.0, 2007-11




. AP08068
@lneo/n XC88x Starter-Kit Playing Music

CCUG: Timer 13: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

Module Clockl Pin Contral 1 | Fin Cantrol 2 | Tirner 12 kulti Channel | Channels | Trap { Interrupt Control | b | 4

—Input Selection (T13CLK) — Timer 13 Start Control

Start T13 after initialization

Input selection Ifclkﬂ (Resolution: 0,042 usec) (T13RS)

— Tirmer T13 Trigger Event Control (T13TEC) — Tirner 13 Single Shot Control ———

Trigger contral |Disakle trigger control r (E'IPWaSbsleS(SZI)ngle shat made

—Timer T13 Trigger Event Direction (T13TED)

Direction contral  |no action - |

 Tirmer T13 External Fun Selection (T13 RSEL)  Tirmer 13 Period Register

Feriod [ns] |83,333333

Timer T13 External Run IDisabIe extamal setting of T13 LI
Selection

— Interrugt Cantrol of Timer 13

[™ Enahle interrupt for T13 period match (ENT13PM)

Feriod register
(T13PRH, T13PRL) [ox0001

[~ Enable interrupt for T13 compare match (ENT13CM)

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG6: Multi Channel: (do nothing)

Module Clockl Pin Contral 1 | Fin Caontrol 2 | Tirner 12 | Tirmer13 Channels | Trap { Interrupt Control | b | 4

— Multi Channel Mode Contral —Hall Sensar Control

[ Enahle multi channel mode (MCMEN) ™| Enahle hall sensar made (11 2MSEL)

— Switching Selection (SWSEL) — Switching Synchronization (SWSYMN)
& otrigger requestwill be generated & Ditect transfer
' Transferon cotrect hall event © Bynchronization on 113 zera-tateh
€ Transferon 113 petiod mateh (while counting up) Synehiratization o 112 zera-ratch

{while counting ug)
= Transter on T12 one match (while counting down)

—IDLE Cantrol

 Transter on T1Z channel 1 compare match
= Enahle the autarmatic entering afthe idle
= Transter on T12 petiod match (while counting up) state (EMDLE]

—Interrupt Control

= Enable interrupt for eorrect hall event (EMNCHE]

7 Enahbleinterrupt forwrong sl event (ERNWHE]
7 Enahle Multi-Channe! tode Shadow Transter ntermupt (ENSTE)

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG: Channels: click Configure Channel 0

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2

¥# Capture / Compare Unit 6 (CCU6)
s @t | @

todule Clockl Pin Control 1 | Pin Control 2 | Timer 12 | Timer13| hulti Channel Channels |Trap / Interrupt CDntroIl b | L4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

XKCBEECLM |C:\><CBBB\><CBBB.daV

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 25 -
P3.2 CC61 0 Channel 1 50

P3.4 CC62_0 Channel 2 75

P3.7 COUT63 0| Channel 3 not used
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CCUG6: Channels: Configure Channel O:
Mode Selection: Mode Selection for Capture / Compare Channel 0: click ® Compare mode 1

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 Ho= 2

g DAvE XC888CLM ( Release vi
¥ Configure CCU6 Channel 0

| Modulation Contral for CCED | Modulation Control for COLITED | Control |

- Mode Selection for Capture / Compare Channel 0 (MSELBD)
" Disahle capture and compare modes
Compare mode 1 (use pin CCED as outpuf)
) Compare mode 2 (use pin COUTED a5 outputy
Compare mode 3 (use pins CCEN and COLUTED &5 outhut)
Double register capture mode 1 (use pin CCED s input)
Double register capture mode 2 (use pin CCED &5 input)
Double register capture mode 3 (use pin CCED a5 input)
Double register capture mode 4 (use pin CCED as input)
Hall sensor mode (use pin CCPOEN as input)
Hysteresis ke contral rmoce with dead tirme generation (use pin CCPOSN as input)
ultiinput capture mode 1 (use gins CCEN and CCPOSED as inmut)
ultifinput capture mode 2 (use gins CCEN and CEPOEN as input)

fAulti input capture mode 4 (use gins CCED and CCPDED as input)

oSy NN ey e By

i
(!
rAulti input capture mode 3 (Use pins CCED and CCRDED a3 input)
[
i

fAulti input capture mode 5 (Use pins CCEN and CCPDED as input)

XCAEECLM | C:hxCAABB\XCaaE dav
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CCUG6: Channels: Configure Channel 0: Modulation Control for CC60:
T12 Modulation Control for CC60: click M Enable T12 modulation for CC60

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 Ho= 2

g DAvE XC888CLM ( Release v1.2 )
¥ Configure CCU6 Channel 0
|8 @2 -] 2

tMode Selection : Modulation Control for CC60 | Modulaion Contral for COUTED | Contral |

- T12 Modulation Contral for CCEO
Enable T12 modulation far CCED (T12MODEM)

 T13 Modulation Caontrol for CCBO
[ Enable T13 modulation for CCED (T13MODEM)

—Passive State Select (CCEOPS)

+ The compare output CCBD drives passive level
while CCEOST is '0'

The compare output CCED drives passive level
while CCEOST is "1

—Multi-Channel Control for CCE0 (FMMCRMPS)

' Setthe COBD outputto the passive state

The CCEN output can deliver the Py generated
fay T 2 R

— Trap Control for CCEO

Enable the trap functionality of the output pin CCE0

— Compare Output Control for CCEO (PSL)

& The passive level of CCED output is '0°

[TRFEM)
" The passive level of CCED output s '1!

XCAEECLM | C:4xCBBB\XCaaE dav

Application Note 33 V2.0, 2007-11




o . AP08068
@Ineo/n XC88x Starter-Kit Playing Music

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

== x]

¥ Configure CCU6 Channel 0

Mode Selection | Modulation Control for CCRO | Modulation Control for COUTED | Control |

—T12 Modulation Contral for COUTED—————  —T13 Modulation Contral for COUTED

Enahle T12 modulstion for COLTED ;
(T 1ZMODEL = Enable T13 modulation for COUTED (T SMODEN)

—Passive State Select (COUTBOPS)————  —Mult-Channel Contral for COUTED (MCMPS)

o The compare output COLTE dives passive [evel

ihils COBIST is 10! * Setthe COUTED outputtothe nassive state

The compare output COLUTED dhives passive [evel ¢ The COUTEN output can deliver the Bk
while CCEIET s ' genetated by T12 or T13

— Trap Contral for COUTED — Compare Output Control for COUTED (FSL)

& The passive [evel of COUTED output js '0!
Enahile the trap functiohality of the cutput pin P 2

COUTED [TREEN]
€ The passive level of COUTEDN output s 1!

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG6: Channels: Configure Channel 0: Control:
Duty Cycle: Required duty cycle [%] insert 25 <ENTER>

JJEiIe Wiew Options Add-Ins Windows 2
o - D 4 Ho= 2

g DAvE XC888CLM ( Release v1.2 )
¥ Configure CCU6 Channel 0
|8 ota -| 2

- Dead Time Contral Duty Cycle

Feguired duty cycle [%] 25,00
[~ Enable dead time generation (DTED) Feal duty cycle [%] |25,UU

Compare register
(CCBOSEH, CCBOSEL)

— Interrupt Contral
Generate interrupt in compare mode if & compare match has been detected while T12 is counting up, or
in capture mode if a rising edge has been detected atthe pin CCRO (ENMCCROR)

Generate interrupt in compare mode if & compare match has been detected while T12 is counting down, or
in capture mode if a falling edge has been detected atthe pin CCBO (ENCCEOR)

XCAEECLM | C:4xCABB\XCEEE dav

Note:
Channel 0 Duty Cycle = 25%:

Port Lines | Signal Channel | Duty Cycle[%)]
P3.0 CC60 0 Channel 0 25

P3.2 CC61 0 Channel 1 50

P3.4 CC62_0 Channel 2 75

P3.7 COUT63 0| Channel 3 not used

Exit this dialog now by clicking 8 the close button.
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CCUG: Channels: click Configure Channel 1

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

¥# Capture / Compare Unit 6 (CCU6)
s ot | @

todule Clockl Pin Control 1 | Pin Control 2 | Timer 12 | Timer13| kulti Channel Channels |Trap / Interrupt CDntroIl b | 4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

XCEE8CLM |C:\><CBBB\><CBBB.dav

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 25

P3.2 CC61 0 Channel 1 50 _
P3.4 CC62_0 Channel 2 75

P3.7 COUT63 0| Channel 3 not used
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CCUG6: Channels: Configure Channel 1:
Mode Selection: Mode Selection for Capture / Compare Channel 1: click ® Compare mode 1

JJEiIe Wiew Options Add-Ins Windows 2
o - D ¢ H o= 2

ﬁ DAvE XC888CLM ( Rel
W% Configure CCU6 Channel 1
?
tadulation Cantral for CCE1 | tMadulation Cantral for COLTE] | Contrall

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

" Disahle capture and compare modes

|| Compare made 1 (use pin CCB1 as outpu)

! Compare mode 2 (use pin COUTET a8 output)

€ Compare mode 3 (use pins CCE and COUTE] a5 output)
£ Double register capture mode 1 (use pin CEE a2 input)
£ Double register captute mode 2 (use pin CEET a5 input)
= Double register capture mode 3 (use pin CEET as input)
 Double register capture mode 4 (use pin EEET as input)
€ Hall sensormode (Use pin CCPOET as input)

| Hysteresis ke conttol mode with dead time generation (Use pin CCPOST a5 input)

€ hulti input capture mode 1 (use pins CCE] and CCPOET as input)
 hulti input capture mode 2 (use pins CCE] and CCPOET as input)

. Wulti input capture rmode 4 (Use pins CCE and CCPOE] as input)

i
[
© tultilinput capture mode 3use pins CCET and CCPOET as input)
[
i

! ulti input capture mode & (use pins CCE] and CCPOE] as input)

XCAEECLM | C:4xCBABB\XCa8E8 dav
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CCUG6: Channels: Configure Channel 1: Modulation Control for CC61:
T12 Modulation Control for CC61: click M Enable T12 modulation for CC61

JJEiIe Wiew Options Add-Ins Windows 2
o - D ¢ H o= 2

g DAvE XC888CLM ( Release v1.2
W% Configure CCU6 Channel 1

Hm\'|?

eI

tMode Selection  Modulation Contral for CCE1 || Modulation Control for COLTET | Contrall

— 112 Modulation Control for CC61——————————————————  —T13 Modulation Control for CCE1
Enable T12 modulation for CCE1 (T12MODEM) [™ Enable T13 modulation for CCE1 (T13MODEN)

—Passive State Select (CCEIPS)———————  — Multi-Channel Control for CCB1 (MCMPS)

o The compare output CCE1 drives passive level

I !
whils CCE1STis D' Setthe CCE] outputto the passive state

The compare output CCE1 drives passive lewvel ~ The CCHI output can cleliver the Pywiiigenerated
while CCE15T is'1! b T2 or T 3

— Trap Caontrol for CCE1 — Cormpare Qutput Control for CCE1 (PSL)

& fa e
Enable the trap functionality of the output pin CCR1 e presive loval ot Cobl cltoue 0
(TRPEN;)

" The passive level of CCB1 outputis "1

XCAEECLM | C:hxCAABB\XCAaE daw
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CCUG6: Channels: Configure Channel 1:
Modulation Control for COUT61: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2

|- Ded ¢+ Aloal %

¥ DAvE XC888CLM ( Rel

Jesl

W% Configure CCU6 Channel 1

?

Mode Seledionl tModulation Contral for CCE1 : Modulation Control for COUTE] | Contrall

— T12 Modulation Control for COUTET

N Enghile T12 modulstian for COLTE]
[T1ZMODER)

— T13 Modulation Control for COUTE]
= Enchle T3 modulation for COLTE] (11 3EEER)

— Passive State Select (COUTETPS)

= The campare autput COUTE] dives passive [evel
wihiile CEETET s 'Ot

The compare output COUTE] dives nassive [evel
while CCETET 51!

— Multi-Channel Cantrol for COUTE] (MCMPE)

& Satthe COUTE] outputio the passive state

o~ The COUTET outaut can deliver the Pyt
genetated by T2 ar 113

— Trap Control for COUTET

Enable the trap functionality of the outaut @it
COUTE] (TREPEN]

— Cormpare Qutput Contral for COUTET (PSL)
& The passive [evel of COLUTE] output s '0°

 The passive level of COLUTE] outputiz 1!

XCAECLM

|C'\><CBBB\><CBBB danw
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CCUG6: Channels: Configure Channel 1: Control:
Duty Cycle: Required duty cycle [%] insert 50 <ENTER>

JJEiIe Wiew Options Add-Ins Windows 2
o - D ¢ H o= 2

g DAvE XC888CLM ( Release v1.2
W% Configure CCU6 Channel 1

Hm\'|?

=) Mode Selection | Modulation Control for CCB1 | Modulation Contral for COUTET |

—Dead Time Control Duty Cycle

Feguired duty cycle [%] 50,00

" Enable dead time generation (DTE1) Real duty cycle [%] IEU,UD

Cormpare register TR A8
(COB1SRH, CCB1SRL) I *

— Interrupt Cantral
Generate interrupt in compare mode if & compare match has been detected while T12 is counting up, or
in capture mode if arising edge has been detected atthe pin CCR1 (EMCCETR)

Generate interrupt in compare mode if & compare match has been detected while T12 is counting daown, or
in capture mode if atalling edge has been detected atthe pin CCE1 (ENCCETF)

XCAEECLM | C:4xCBABB\XCAEE dav

Note:
Channel 1 Duty Cycle = 50%:

Port Lines | Signal Channel | Duty Cycle [%]
P3.0 CC60 0 Channel 0 25

P3.2 CC61 0 Channel 1 50

P3.4 CC62 0 Channel 2 75

P3.7 COUT63 0| Channel 3 not used

Exit thisdialog now by clicking K the close button.
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CCUG: Channels: click Configure Channel 2

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2

¥# Capture / Compare Unit 6 (CCU6)
s @t - @

todule Clockl Pin Control 1 | Pin Control 2 | Timer 12 | Timer13| hulti Channel Channels |Trap / Interrupt CDntroIl b | 4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

XCEE8CLM |C:\><CBBB\><CBBB.dav

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 25

P3.2 CC61 0 Channel 1 50

P3.4 CC62_0 Channel 2 75

P3.7 COUT63 0| Channel 3 not used
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CCUG6: Channels: Configure Channel 2:
Mode Selection: Mode Selection for Capture / Compare Channel 2: click ® Compare mode 1

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

" Digahle capture and compare modes

Q|

Cormpare maode 1 (use pin CCEZ as output)

Compare mode £ (Use pin CAUTE? as autputy

Compare mode Jifuse pins CCAZ and COUTEZ s autputy
Double register capture mode 1 (use pin CCEZ as input)

Doubile register capture mode £ (use pin CCEE as iput)

Double register capture mode 3 (Use pin CCEE as input)

Double register capture mode 4 (use pin CCEE as itput)

Hall sensar mode (Use pin CEPOEE as input)

Hysteresis like contral rmode with deadtire genetation (Use pin CCRPOSZ as inputy
fultiinput capture mode 1 (use pins CCEZ and CCPOUSE as input]
Wiultiinput capture mode 2 (use pins CCEZ and CCPOSE as input

fultiinput capture mode 4 (Use pins CCEZ and CEPOEE as input]

Yoy Y ) oy Ny Ay oy ey

{1
{
FAulti input eapture made 3 (Use pins CCEZ and CEPOEE &5 ihput)
{1
{

flultiinput capture mode & (Use pins CCEZ and CCPOSE as input)

XCAECLM | C:4xCBAB\XCAaE daw
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CCUG6: Channels: Configure Channel 2: Modulation Control for CC62:
T12 Modulation Control for CC62: click Enable T12 modulation for CC62

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 H == 2

g DAvE XC888CLM ( Release v1.2 )

% Capture / Compare Unit 6 (CCU6)

o8] @t ol
¥ Configure CCU6 Channel 2

o8| @ta -| 2

Mode Selection | Modulation Contral for CCBZ | Modulation Cantral far COUTE2 | Controll

todule

—Chai

—T12 Modulation Contral for CCh2 ————————————————  ~T13 Modulation Cantrol for CCE2
[V Enable T12 modulation for CCEZ (T12MODEN) " Enable T13 modulation for CCE2 (T13MODEN)

—Passive State Select (CCBEFS) -~ Multi-=Channel Contral for CCE2Z (MCMPS)

+ The compare output CCB2 drives passive level

while COB2ST s "0 * Setihe CCEZ output o the passive state

The compare output CCE2 drives passive lewvel ¢~ The CCEZ output can deliverthe By generated
while CCE2ST is '1! A

— Trap Control for CCE2 — Compare Cutput Control for CCE2 (PSL)

& Th ive level of CCE2 output is '0!
Enakle the trap functionality of the output pin CCE2 SR sbal

(TRFEM)
" The passive level of CCEZ outputis '1!

XCA88CLM | C:4xCBABA\XCAEE dav
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CCUG: Channels: Configure Channel 2: Modulation Control for COUT62: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2

leta- Dl 4 oAl 2

g DAvE XC888CLM ( Release v1.2 )
% Capture / Compare Unit 6 (CCU6)

sl e
W Configure CCU6 Channel 2

o8 @2 -] 2

Module

—Cha

Mode Selection | todulstion Contral for CCA2 | Modulation Contral for COUTEZ | Contral |

—T12 Modulation Contral for COUTE2

Enahle T12 moduletion for COUTEZ
[T 2 ODENR]

— T13 Modulation Contral for COLTE2
™| Enable T 3 modulstion for COLTEZ (11 SO DER)

—Passive State Select (COUTEZPS)

- [he campare output COUTE: dives paseive [evel
wihiile CEBEET s 0

e compare autput COLUTES dhves passive [evel
wihile CEE2ET 2 1!

— Multi-Channel Contral for COUTEZ (MCMPS)
& Setthe COUTE? outnutto the passive state

¢ he COUTGE output can deliverthe By
geterated by T2 ar T3

— Trap Contral for COUTEZ

o Enable the trap functionality of the outaut pin
COUTEE [TEPEN)

— Compare Qutput Contral for COUTEZ (PSL)
* The passive level of COLUTEE outputis 0

. The passive level of COUTEZ outputiz 1!

XKCBEECLM

|C:\><CBBB\XCBBB.daV
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CCUG6: Channels: Configure Channel 2: Control:
Duty Cycle: Required duty cycle [%] insert 75 <ENTER>

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 H == 2

g DAvE XC888CLM ( Release v1.2 )

% Capture / Compare Unit 6 (CCU6)

i Jpe
¥ Configure CCU6 Channel 2

08| @tz - 2

todule

—Chai JJ

—Dead Time Caontrol Duty Cycle
Required duty cycle [%] I?E,DD

" Enahle dead time generation (DTE2) Real duty cycle [%] I?S,DU

Compare register ID 3004
(CCE2SRH, CCRZSRL) *

— Interrupt Contral

Generate interrupt in compare mode if a compare match has been detected while T12 is counting up, or
in capture mode ifa rising edge has been detected atthe pin CCBZ (ENCCEZR)

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

XCA88CLM | C:4xCBABA\XCAEE dav

Note:
Channel 2 Duty Cycle = 75%:

Port Lines | Signal Channel | Duty Cycle [%]
P3.0 CC60 0 Channel 0 25

P3.2 CC61 0 Channel 1 50

P3.4 CC62 0 Channel 2 75

P3.7 COUT63 0| Channel 3 not used

Exit thisdialog now by clicking K the close button.
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CCUG: Trap / Interrupt Control: click Interrupt Configuration

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=+ A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU
[

Timer 12 | Timer13| hulti Channell Channels Trap { Interrupt Contral |Interrupts Functions Parametersl Notesl 4 | »

— Trap Fin Control [TRFFEM)
@ Atrap can only be generated by S by setting hit TRPF

A frep can be generated by S or by #ETEAP = 0

— Trap Mode Contral (TRPMO/TREPRM1)

% The trap state is [eft when a zero-match of T12 (while counting ug) is detected (synchronization to T12)
" The trap stata is leftwhen a zero-match of T13 is detectad (synchronization to T13)

" Thetrap state is leftimmediately without any synchronization ta T12 or T13

— Trap Made Caontral [TRPMEZ)

& Bit TRPF is automatically cleared by HW (according to TRPFEN, TRPMO and TRPM1)

" The trap state can be left as soon as hit TRFF is reset by 5W (according to TRFFEN, TRPRMO and TRFERM1)

— Trap Interrupt Contral————————— Interrupt Contral and Interrupt Node Painter Configuration

" Enshle frap interrupt (ENTRFEF) Interrupt Configuration

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG: Trap/ Interrupt Control: Interrupt Configuration:
Interrupt Control 1: Interrupt Control: click M Enable interrupt node 2

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 H == 2

g DAvVE XC888CLM ( Release vl.2

% Interrupt Configuration
CRIEKEEE]

| Interrupt Cantral 2 |

Tirmer

= — Interrupt Control

[T Ensble interrupt node 0 (EINFD) Enable interrupt node 2 (EINFZ)

" Enahble interrupt node 1 (EINF1) [" Enable interrupt node 3 (EINF3)

— Interrupt Mode Fointer far Channel 0 Interrupts (INFL_INFCCRD)

MNode selection Ilnterrupt node 2is selected LI

— Interrupt Mode Pointer for Channel 1 Interrupts (INPL_INPCCET)

Mode selection  |Interrupt node 2 is selected

—Interrupt Made Pointer far Channel 2 Interrupts (INPL_INPCCE2)

Mode selection | Interrupt node 2 is selected

|%CaRACLM | CAXCRARXCRAR dav

X|
@ Since this interrupt node is shared with the interrupt node XIMNTR12
Hence the ISR code will be generated in SHARED_INT.C file only when init
function is selected.
Do vou really want this tvpe of message box to appear for other shared
interrupts also?

Yes ]

Click Yes
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CCUG: Trap/ Interrupt Control: Interrupt Configuration:

Interrupt Control 2: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2

lotw- D+ Aoal ?

g DAvVE XC888CLM ( Release vl.2

Cz g Interrupt Configuration

Timer  Interrupt Control 1 ¢ |

—Interrupt Mode Pointer for the CHE, STR Interrupt (INFL_INFCHE)

—Tre

Mode selection  |Interrupt node 2is selected

—Interrupt Mode Paointer for TRPF, WHE, IDLE Interrupts (INFH_INFERR)

MNode selection Interrupt node 2 is selected

— Interrupt Mode Pointer for T12 Interrupts (INFH_INFT12)

Mode selection  |Interrupt node 2is selected

—Interrupt Made Pointer far T13 Interrupts (INPH_INPT13)

MNode selection Interrupt node 2 is selected

XCA88CLM | C:hxCBABAYXCAaE dav

Exit this dialog now by clicking ™ the close button.
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CCUG: Interrupts: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=+ A oaE ?

g DAvE XC888CLM ( Release v1.2 )
W% Capture / Compare Unit 6 (CCU

Timer 12 | Timer13| hulti Channell Channels | Trap { Interrugt Co

Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority

Lewel 0 Maon Maskable Interrugt (NMI) Highest Priority (can't be changed)
Gl o

o

Level 1 External Interrupt 0

o

Level 2 Timer 0 Interrupt

.

Level 3 External Interrupt 1

.

Lewvel 4 Timet 1 Interrupt

Lewvel 5 UART Interrupt

Level B Timer 2 { BRG { MuliCAN Mode 0O Interpts
Lewvel 7 ADC | MultiCAN Mode 1 and 2 Interpts

o

o

o

Lewvel 8 SSC Interrupt

Lewvel 9 External 2/ T21 / UART1 BRG] Intrpts
Lewel10 External [6:3] / MultiCAN Node 3 Interpts
Lewel 11 CCUE Mode 0/ MultiCAN Node 4 Interpts
Lewel12 CCUE Mode 1/ MultiCAN Node 5 Interpts
Lewel13 CCLUE Mode 2 / MultiCAN Node B Interpts

.

o

5

-
Dy Syl Sy Sy ey Sy Y el STy
Sy Sy A LS LTy S Ay ey el T Ty
Iy ooyl oy Ty oy ey

2| 2

Lewel14 CCUE Mode 3 / MultiCAN Node 7 Interpts

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG: Functions: Initialization Function: click M CCU6_vInit

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=+ A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU6)
[|s 9

—Initialization Function —Source File

CCR_winit ICCB_vInit File name ICCE.C

—Function Librany (Part 1) — Function Library (Part 2)
[~ CCB_vStanTmr [CCE vatartTmr | | [ SHINT viXINTRIlsr [SHINT_ i NT R Dlsr
™ CCB_vStopTmr [CoE vatopTmr | | [ SHINT viXNTRI st [SHINT_vidNT R Tlsr
™ CCE wReselTmr CCB_vRe=etTrmr [P SANT veanTrizier ] [BHINT wixiNTRa2Isr
[~ CCB_wSetTmrPeriod CCE_waetTmiFerod ™| SHINT wiNTE 3l SHINT wixIBNTR 3lsr

—Function Library (Part 3)
[ CCB_uwGetTmrCounter CCE_uwGetTmrCounter

[T CCB_uwSetTmrCounter CCE_uwSetTmrCounter

[~ CCB_wSetDeadTimePeriod CC6_w3SetDeadTimeFeriod

[” CCE_wEnahleShadowTransfer CCE_vEnableShadowTransfer

[ CCB_vLoadChannelShadowRegister CCH_wLoadChanne/ShadowReqgister
" CCB_uwGetChannelShadowRegister CCh_uwGetChannelzhadowRegister
[T CCE_uwGetChannelFRagistar CCE_uwGetChannelRegister

[ CCB_wSetStatusBit CCE_wietStatusBit

[T CCB_vResetStatusBit CCE_wResetStatusBit

[~ CCB_uwGetTmrFeriod CCE6_uwGetTmiPeriod

XKCBEECLM |C:\><CBBB\><CBBB.daV

Note:

The CCUG6 ISR

void SHINT_viXINTR12Isr(void) interrupt XINTRI2INT {}
will be generated in the SHARED _INT.C file.
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CCUG: Parameters: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=+ A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU6)
EX=EE

Timer 12 | Timer13| hulti Channell Channels | Trap { Interrupt Contral | Interrupts | Functions Parameters§| Notesl b I <

—Header File
File name |CCB.H

—Parameters (Part 1)

CCB_TIMER_12
CCB_TIMER_13
CCE_CHANMEL_D
CCE_CHANMEL_T
CCB_CHANMEL_Z
CCB_CHANMEL_3

XKCBEECLM |C:\><CBBB\><CBBB.daV

CCUG: Notes: If you wish, you can insert your comments here.
Exit this dialog now by clicking ™ the close button.
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Generate Code:

File or click
Generate Code

DAVE will show you all the files he has generated
(Project Documentation opens automatically).

%% DAVE - [Generated Files in 'C:1XC888'] _ = x|
2 File View Options Add-Ins Windows 2 - Eli”
‘DEHE 4 o 7

IEEEEIR]

DAVE's Project Documentation B
Project: XCg888.dav i
Controller: XC888CLM-SFF

Compiler: Keil

Memory Model: SMALL

Date: 02.09.2007 08:07:09

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

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

Generated Flles: AN New: SHARED_INT.C, SHARED_INT.H
MAIN.C
START_XC.A51
SHARED_INT.H
SHARED_INT.C
10.H
10.C
UART.H
UART.C
TO1.H
TO1.C
CCe.H
cCce.C
XCB888.ASM

New: CC6.C, CC6.H

|%casacLM |CAxcass < Caan dav

Close DAVE: File—Exit Savechanges? click Yes
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Start Keil pVision and open your Keil Project:

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

Project - Open Project

Select Project File: Look in: choose C:\XC888

Select Project File: Files of type: choose Project Files (*.uv2)
choose XC888.Uv2

Open

'|1Vision3 . _l_l— = il
“File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help

SHE| R DC|EE %% % G ~laal# |« »m & a [EBFE o6 oW m
i@ X | K| MEEE

| Project workspace

x|

Select Project File

Lackin: || 3 <cogs

B=@w]

=
(3

File name: IXCBBB.UVZ LI Open

- 7 |
Files of type: Project Files (*.uwz) - Cancel

i

| Sutput window

o
[ 4] »[»]\Build § Command }, Find in Files f | «| | >|_I
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%Eile Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help

QUi ne|2e|EEs %% W SR |-+ 0|5 @ B o o5 @
e lEe X | K v|am =
| Project Warkspace - x|

& File 'C:\XC888C888.dpt' has changed.
Do you want to migrate the changes ?

Yes [No

a[=[u* [T

IL'
KN |»

| Cutput Window

<[ <] » [»I]\Build § Command }, Find in Files [

Click Yes
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Project — Rebuild all target files or | click

\4.c888 - pVision3
it Wiew Project Debug Flz

IR
‘%ild all target filea
K=
=-£3 Dave Files
- [ASTART_xC.a51
MAIN.C

\'4AXC888 - pvision3 - [C:\XC888\MAIN.C] _ =] x|
File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help a Elil

SEH@ 2@ 0C|EE 0% %% G R Y AR M= B =) ] R A
= b ,s.\'“ITargeﬂ j A" =
|Project Workspace - x| 04 L Z
E---ﬁ Target 1 205 L/ USER CODE BEGIN (MATN Main,1)
=63 Dave Files 226 char input (void)
207
MAIN.C in=" 7
o.C
UART.C
TO1.C
SHARED ]
5 [#] CC6.C
27 User Files
By
s A ! . B T
Rl | IS0 T »
ENIEIE 3 MANG [B1 USRTC (B THC B MAINH |

¥I|Build target 'Target 1°'
"lassenbling START XC.aSl...
compiling MATIN.C...
compiling IO.C...
compiling UART.C...
compiling TO1.C...
compiling SHARED INT.C...
compiling CCa.C. .. |
linking. ..

Program Size: data=33.2 xdata=2 co
creating hex file from "HC388"™...

MHECE858" - 0 Error(s), 0 Warningi(s).
hd
ILe I >|_I

|1

| Cutput Window

[ <] » [ ]Build { Command } Find in Files
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Insert your application specific program:

m

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

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

N~ -
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Double click MAIN.C and change Global Variable menu from:

code char menu[] =
"\r\n\n\n\n"

"1 ... LEDs P3 ON\r\n"

"2 ... LEDs P3 OFF\r\n"

"3 ... LEDs P3 blinking\r\n"
" \nn";

to:

code char menu[] =

"\r\n\n\n\n"

"1...LED Port_3 Pin_6 ON\r\n"

"2 ...LED Port_3 Pin_6 OFFR\r\n"
"3... LED Port_3 Pin_6 blinking\r\n"

" \n\n";
XC888 - p¥ision3 - [C:\XC888\MAIN.C] s Elil
EI File Edit View Project Debug Flash Peripherals Tools SWCS Window Help e Elil
AEHOrBB|D ~A# -8 a @R o0
& eX |8 ,;.\"'ITargeﬂ j:ﬁ% =
| Project Warkspace - x|
070
=43 Target 1 071 zl
Ba Da\‘re FlleS 0?2 /’/’:\f':l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l‘:f:l‘:l':l':l':\f:l':l':l':l':f:l':l':l‘:l‘:l‘:l‘:f:f:f*:f:f:f:f*:f:f:f:l‘:f:l‘:l‘:l‘:f:l‘:
CESTART xC | 0| /7 @Global Variables

MAINC 0?4 r{f{:\f':\l‘:\l‘:\l‘:l':0':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l‘:l':l':l':l':l':l':l':l':l':l':l':l':l':l':P:l':l':l':l':f:l':l':l':l':0':l':l':l':l':l':l':f:f:f*:f:f:f:f*:f:f:f:f:f:f:l‘:f:f:f:
[o.C 07?5
UART.C 076 | // USER CODE BEGIN (MAIN_General,?)
To1 CI p77 | code char menul] =

sHarED i || 078 Thriminimia”

p7a | "1 ... LED Port 3 Pin 6 ON.rin"
-3 CCe.C ggo | "2 ... LED Port 2 Pin 6 OFF\rin" i
23 User Files pgl | "3 ... LED Port:B:Pin:ﬁ blinkingirin®
pgz | " Lrhn';
083
084 | code char question[] =
pgs | "vour choice: "
086

pa7 | code char messagel[] =

pgg | "w\nh\r*** LEDs ON ###\pr\n";
089
pan | code char messagel[] =

g1 | "wnhrFF* LEDs OFF *FF\rhvn";
092
093 | code char messagel3[] =

094 | "wnhr#** LEDs BLINKING **#*\r\n";

0495
0% | volatile int xdata R5Z3Z2 wait=183; // 183 * Timer O-overflow = 183 # 546?
»

A | il
El@(% || MAING [ UARTC (B T01C B MANH |
< AP [P\ Burd , Command fi_Find i Fies v TF]
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Double click MAIN.C and change Global Variables messagel, message? and message3 from:

code char messagel[] =
"\n*** LEDsS ON ***\r\n";
code char message?[] =
"\n*** LEDs OFF ***\r\n":
code char message3[] =
"\n*** LEDS BLINKING ***\r\n";
to:
code char messagel[] =
"\n*** LED Port_3 Pin_ 6 ON ***\r\n";
code char message?[] =
"\n*** _LED Port_ 3 Pin 6 OFF ***\r\n";
code char message3[] =
"\n*** _ED Port 3 Pin 6 BLINKING ***\r\n";
\Axcs88 - pVision3 - [C:\XC8SS\MAIN.C] _ =] x|
EI File Edit View Project Debug Flash Peripherals Tools SWCS Window Help = Elil
A HA B 0C|EE %% G ~@# =+ u a8 q (@E o e
S e X |9 K|Target r|am =
| Project Warkspace - x| 07
EETargetl 0?2 {f{f:\f-:\l-:\l-:l-:l-:+:\l-:l-:l-:l--}:\l-:\l-:l-:l-:\l-:\l-:\l-:\l-:\l-:l-:l-:\l':\l-:\l-:l-:l-:l':\l-:\l-:l-:l-:l':\l-:\l-:\l-:l-:f-:\l-:\l-:\l-:\l-:+:\l-:\l-:\l-:\l-:+:\l-:\l-:\l-********i****i****i***g
BEl Dave Files 073 | S/ @Global Variables
i START_XC 0?4 {/{/:\P:l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':P:l':l':l':l':f:l':l':l':l':f:l':l':l'**********************:
MAIN.C 075
oc 076 | S USER CODE BEGIN (MATN General,?7)
077 | code char menul[] =
-lL—JOAlR—(EC p7a | "wrinininin"
' g7 | "1 ... LED Port 3 Pin 6 CN.rin"
SHARED_I ggo | "2 ... LED Port 3 Pin 6 CFF\rin"
CC6I'C 0gl | "3 ... LED Port 3 Pin 6 blinking\rin" o
3 User Files gaz | " \rhn'
083

084 | code char questicon([] =
pgs | "vour choice: "

086
pg87 | code char messagel([] =

0gs | "hwnhr*** LED Port 3 Pin 6 ON ***\rin";
089
pan | code char messagel[] =

091 | "\nhr*** LED Port 3 Pin & OFF ***\rin";
092
093 | code char message3[] =

084 | "\nhr*** LED Port_3 Pin 6 BLINKING ***\rin";
095
095 | volatile int xdata R5232_wait:183; S/ 183+ Timer_ﬂ—overflow = 183 * f4gl,:

097 | bit blinking=0N; AIﬂ
< | B X

E(Q@|* = MANG [B) UARTC [® ToiC |B MAINH |
X[ F [ \BuId f Command f,_Find i Fites 7 B TF]
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Double click MAIN.C and change code from:

printf(menu);
select=input();

switch (select)

{
case 'l blinking=OFF; P3_DATA=LED_ON, printf(messagel); break;
case '2": blinking=OFF; P3_DATA=LED_OFF, printf(message2); break;
case '3": blinking=ON, printf(message3); break;

to:

printf(menu);
select=input();

switch (select)

{
case'1": blinking=0OFF, 10_vSetPin(P3_6), printf(messagel); break;
case '2". blinking=OFF, 10_vResetPin(P3_6), printf(message?); break;
case '3": blinking=ON, printf(message3); break;
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\Axcs8s - pvisionZ - [C:\XC838\MAIN.C] == x]
EI File Edit View Project Debug Flash Peripherals Tools SVCS Window Help ;lilil
AsEg B e e E q @E oD
e K| 58 K[Target v|a® =
| Project Workspace v x| 244 /4 USER CODE END Z
E---E‘ Target 1 245

Ea Dave Files 245 MAIN vInit();

247
245 // USER CODE BEGIN (MATN Main,3)
249 | P3_DATA=LED OFF;

250 while (R5232 wait);

251 /4 USER CODE END

252
253 while (1}

X 254 {

-3 User Files oEE
256 S/ USER CODE BEGIN (MAIN_Main,éF)
257 printf (menu) ;
758 select=input{);
2h9
260 switch (select)
261 {
262 case '1": blinking=0FF, IC v3etPin(P3_6), printf (messagel); break;
263 case '27: blinking=0FF, IO vResetPin(P3 6), printfimessageZ); break;
254 case '3": blinking=0ON, printf{messagel); break:;
265 1
266 /S USER CODE END
267

268 1
269 —

o701} 4/ End of function main AILI
< | e | >

= E|Q|%|=| MAIN.C | UARTC B TG (B MANH |
Fu AT [P [PI\BuUld f, Command f, Fnd riries J T TF]
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Double click Main.h and change the Defines from:

#define OFF O

#define ON 1

#define LED_ON OxFF
#define LED OFF 0x00

to:

#define OFF O
#define ON 1
#define LED_ON 1
#define LED OFF 0

iXC888 - pVision3 - [C:\XCS8SS\MAIN.H] _ =] x|

EI File Edit View Project Debug Flash Peripherals Tools SVCS Window Help _ = il
PEHA| P RB| O |EE 0% %R ~@# 2+ ma q @E o e

R e %3 ,;.\'“ITargeﬂ v| = @
Fraject Works| <
| Project Warkspace x| 150 zl
=83 Target 1 Q51 | A/ 4T b bt bk kb bk bk bk b bk ko ko kb kb Ak Ao o
-3 Dave Files 052 | // @Defines
| Q53 | A/ #F sk h Ak Ak whd kwh kA Ak Ak Ak Ak Aok |
054

..... main.h 055 | // USER CODE BEGIN (MAIN Header,4)
..... intrins. A I 088 | #define OFF 0

..... ioh 057 | #define ON 1

' 058 #define LED_ON 1

""" =) uarth 053 | #define LED OFF 0
----- t01h 060 | // USER CODE END
cc6.h 061
----- [ shared_ oz | #define bool bit
..... stdic.h 063 | #define ulong unsigned long

064 | #define uword unsigned int
065 | #define ubvte unsigned char
066
067
06s | #define KEIL
069
070

User Files Q71 | /% s sb s s o abababab b ot sbab sb b a6 a0 o630 3 3 sb ok sb ok s ok sk sk ok sk ok st ok sk ok sk ab oo s aE R aESEEER  S ks s sk sk ok sk ok sk

D o

072 | A/ @Prototypes of Global Functions

073 r(fr(f:f':l':l':l':l':0':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':*':l':l':l':l':0':l':l':l':l':0':l':l':l'**********************:

074

075

07 | S USER CODE BEGIN (MAIN_Header,S) —
4| L | | K N

al=jaw|® ] MAING B UARTC |E T0C MAINH |
[T Bud J, Command fi_Find m Fies 7 v TF]
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Double click TO1.C and change code from:

++ Timer_0_interrupt_counter;

if(RS232_wait)
RS232 wait--; // 183 * Timer_0-overflow = 183 * 5461,333 s = 0,9994

if(Timer_O_interrupt_counter==183) // 183 * Timer_0-overflow = 183*5461,333us = 0,9994s

{
Timer_0O_interrupt_counter=0;
if (blinking)

{
}

P3_DATA = P3_ DATAOXFF;

to:

++ Timer_0_interrupt_counter;

if(RS232_wait)
RS232 wait--; // 183 * Timer_0-overflow = 183 * 5461,333 s = 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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\AXC888 - pVision3 - [C:\XC888\T01.C]

EI File Edit View Project Debug Flash Peripherals Tools SYCS Window Help
- =N- B e

== x]

s« @ s alQE e o

== x]

e e X | KTarget 1
| Project Workspace x| o0z Z
=3 Target 1 on3 | A/ USER CODE END
=23 Dave Files onq b
: o05 vold TDl_viTmrD(void) interrupt TOINT
2061
207
208 // USER CODE BEGIN (T01 IsrTmr(,2)
209 ++ Timer 0 interrupt counter;
210
211 if (R5232_wait)
217 RS232 wait--; // 183 # Timer O-overflow = 183 * 5461,333 pus = 00,9994
-3 User Files 013 - -
214 if (Timer 0 interrupt counter==183) // 183 * Timer O-overflow = 183%5461,:
215 {
21E Timer 0 interrupt counter=0;
217 if (blinking)
218 {
21y Io vTogglePin (P2 _6);
220 }
221 }
222 /7 USER CODE END
223
224 | } /S End of function T0I1 viTmr(
225
226
227El /4 USER CODE BEGIN (T01 General,10) i
220 | =
4| [ e 3
(W% [ MAN.C B UART.C Toic (B MaNH |
Fu AT [ F[F[.Build j, Command j, Find miFies 7 mY] TF]
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Double click SHARED _INT.C and insert Code:

// Toggle P3.1 = One Match:
IO vTogglePin(P3 1);

\'AXC888 - pVision3 - [C:\XC888\SHARED_INT.C]

== x]

EEl File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help

SHD P 2B [EE 0% %% W

s s nla a @R 0P ®

== x]

S e 2§ K[Target r|lam=
|Project Workspace - x| 196 Z
=83 Target 1 199 | // USER CODE BEGIN (NodeIZ,3)

=23 Dave Files 200

START_xC 2m S/ USER CODE END
202
203 SFR_PAGE{_cc3, nolsT);

204

S/ switch to page 3

205 if (CCUA ISL & Dxz40) J/1F ISL TiZoM
206 {
207 SAtimer T12 one match detection
208
-3 User Files 208 SFR_PAGE( cc0O, nofsT): S/ switch to page 0
210
211 CCU& ISRL = 0xd40; //clear flag ISL T1ZoM
212
213 S/ USER CODE BEGIN (NodeIZ,16)
214 S/ Toggle P3.1 = One Match:
215 IC vTogglePin (P3_1);
216 S/ USER CODE END
217
218 1
219

290 SFR_PAGE({_ cc3, nolST);
221

S/ switch to page 3

202 if (CCUG_ISL & 0x80) //1F ISL T12PM
223 {
224 SAtimer T12 period match detection i
«| [ e >
S| 9| MANC [B UARTC | TUC (B MAINH [ESHARED. |
X [P BuId j Command f, Find i Files 7 Rl ]

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

Port Lines | Signal Duty Cycle [%]

P3.0 CC60_0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

P3.7 COUT63 0 not used

GPIO use:

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding ISR
P3.3 Show period match Toggled via Software in the corresponding ISR
P3.5 not used

P3.6 ,USe: program running signal“ | Toggled viaTimer 0 ISR
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Double click SHARED _INT.C and insert Code:

// Toggle P3.3 = Period Match:
IO vTogglePin(P3 3);

\'AXC888 - pVision3 - [C:\XC888\SHARED_INT.

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

== x]
== x]

Cl

R IR I e ~@# @@ a@Eoe”n
S e X | KTarget ~|am =
|Exoot Wiiepacs SE| /7 Toggle P3.1 = One Match: zl
=83 Target 1 215 I0 vTogglePin (B3 1) :
=53 Dave Files 216 /¢ USER CODE END
START_XC 217
MAIN.C 218 }
10.C 219
UART 220 SFR_PAGE( cc3, noSsT): S/ switch to page 3
To1.c 2212 if (CCcUs ISL & 0x80; JAIF ISL Ti2PM
SHARED T - { - -
Lee.c 224 SAtimer T12 period match detection
-3 User Files ooe
296 SFR_PAGE( cc0, noSsT); S/ switch to page O
227
298 CCU& ISRL = 0xB0; //clear flag ISL T1ZPM
229
230 /¢ USER CODE BEGIN (NodeI2,17)
231 JS Toggle P3.3 = Period Match:
232 IC vTogglePin (P3_3);
233 S/ USER CODE END
234
235 }
236
237
238 Jhesd
239} /7 End of CCUGSRZ condition check
240 =
«| [ e >
EINEES MANC [B UARTC | TUC (B MAINH [ESHARED. |

X[ P BuId f Command f,_Find i Files 7

Remember:

(1 |

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

Port Lines | Signal Duty Cycle [%]

P3.0 CC60_0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

P3.7 COUT63 0 not used

GPIO use:

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding ISR
P3.3 Show period matchg Toggled via Software in the corresponding ISR
P3.5 not used

P3.6 ,USe: program running signal“ | Toggled viaTimer 0 ISR
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Generate your application program:

Project — Rebuild all target files or | click

N4 XC866-4FR - pVisic
| File Edit View Project Debu
E) YRR
© @ A[Target1

Project Wiorkspace == I
|:]Rebui|d all target files
il Tarte—r get e |

A4 XC888 - pvision3 - [C:\XC888\MAIN.C] _ = x|
El File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help - El xl
BSHD BB EE TR W 2 PN = R et [ (R SR
© e X | KTarget e =
[Praject Warkspace v x| . while (1)
=43 Target 1 o5 | ZI
=53 Dave Files 265
B START_XC| || 256 | // USER CODE BEGIN (MAIN Main,4)
MAIN.C 2567 printf (menu) ;
[o.C 258 select=input{);
UART.C o teh L
TolC 3210 Tw:l. ch (select)
SHARED I 262 case '1": blinking=O0FF, IO vSetPin(P3_6), printf (messagel); break;
CC6.'C 263 case "Z7: blinking=OFF, IO vResetPin(P3_6), printf{messagez}; break;
~(3 User Files 264 case '37: blinking=0N, printf (messagel}; break;
265 1
266 /S USER CODE END

267

|
268 } =
1] | [T | ;IJ

Bls(wl% ¥ MANC [E) UARTC |® TC |B MAINH [ESHARED. |

XIBuild target 'Target 1!
'|assenbling START XC.aSl...
compiling MATIN.C... ==
compiling IO.C...

compiling UART.C...

compiling TOL.C...

compiling SHARED INT.C...

compiling CCa.C. ..

linking. ..

Program Size: data=33.2 xdats=2 const=217 code=1674

creating hex file from "HC388"™...

[»

| Cutput Window

"ECS58™ - 0 Erroris), 0 Warning(s).
b
1] <] > [ ]\Build { command }, Find in Files f KN | >|J
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(infineon.

See the result:
Using the Simulator:

Check/Configure: ® Use Simulator

== x]
== x]

i

x|

e Options for Target 'Target 1'

Project Workspace j
=43 Target Device | Targetl Outputl Listingl User | CH1 |A><51 | =51 Lucatel %51 Misc Debug |Uti|ities| &
EIB Dav  Fluse Simulator Setings  Use: | LI Setiings |
- " Limit Speedta Real-Time
v Load Application at Startup v Run ta main() ¥ Load Application at Startup " Runto main{)
Initialization File: Initialization File:
J Edit. | [ J Eit. |
Festore Debug Session Settings Festore Debug Session Settings
¥ Braakpoints ¥ Toolbox ¥ Braakpoints ¥ Toolbox
v ‘Watchpaints & PA v ‘Watchpaints
¥ tdemary Display ¥ tdemary Display il
b
4 | CPU DLL: Farameter: Diriver DLL: Farameter: N
S |88051.DLL I—m8051EW |88051.DLL |
ElQ
x| Euild targ Sk
’ . Femd
aSSEI’.an..ln(_ Diglog DLL: Parameter: Diglog DLL: Parameter:
compiling Jrates
compiling IDCDreE1.DLL |—p><caaa ITCDreE1.DLL |—p><caas
compiling
compiling
compiling oK I Cancel | Defaults | Help |
compiling
linking..:
Program Size: dats=33.2 xdats=2 const=217 code=1674
é creating hex file from "HC388"™...
|| "EC888" - 0 Erroris), 0O Warningis).
S -
=
ST 4] » [¥]\Build f Command } Find in Files [ Il «| | >|_I
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Debug - Start/Stop Debug Session or |click
=] x|
- =] x|
] o g [T
JStarthtop Diebug Session|
vl
x|
& EVALUATION VERSION
Running in Eval Mode (8K)
Ok
OK
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A4 XC888 - pvision3 - [C:\XC888\MAIN.C] _ & x|
éElEiIe Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil

AEHG F 2R S 0% %% B A e 3@ nEeY®
HEHOBFT 0 i ARveoeEg »

243 ZI
244 J/ USER CODE END

245
o246 MAIN vInit();
247
243 // USER CODE BEGIN (MAIN Main,3)
249 P3_DATA=LED OFF;

250 while (RE23Z wait);

251 J/ USER CODE END

2h2

253 while (1)

254 {

255

256 | // USER CODE BEGIN (MATN Main,4)

267 printf {menu) ;

258 select=input{);

254

250 switch (zelect)

261 { J

oyl case '1': blinking=0FF, IO vSetPin(P3_ @), printf{messagel); break;

2R3 case '27: blinking=0FF, IO vResetPin(P3 6), printf (messagel); break; T
[ >
MANG |B UARTC |B To1C |B MAINH [B)SHARED.|of UART #0 |
*||Load moaviEcsssyyxcess” ﬂ % Name Yalue |
§ ASN ASSIGW BreskDisakhle BreakEnasble BreakKill Breaklist BreakSet Breaklccess - E
Sl < » [» ] Build jCormmand / Find in Files [ L« »| [E[4] 4] »]M]\Locals f watch #1 }, Watch
For Help, press F1 | ISimulation t1: 0.00046803 sec
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Configure the Software-Simulator-L GA (Logic Analyzer):

CIiCk

\'4AXC888 - pvision3 - [C:\XC888\MAIN.C] _ =] x|
El File Edit Wiew Project Debug Flash Peripherals Too CS Window Help 2 Elil

RS HG | RR (0 EE LB jaH s 3G @DE TN
S EO B PR e Al vEo R »

E:j // USER CODE END ILogic Analyzer Window] ZI

245
2ap || MAIN vInit();

247

248 /7 USER CODE BEGIN (MAIN Main,3)

249 P3 DATA=LED CFF;

250 while (RE23Z wait);

2h1 J/ USER CODE END

2h2

253 while (1)

254 {

255

256 | // USER CODE BEGIN (MATN Main,4)

57 printf {menu) ;

258 select=input{);

254

260 switch (zelect)

261 { J

oy case '1': blinking=0FF, IO vSetPin(P3_ @), printf{messagel); break;

2R3 case '27: blinking=0FF, IO vResetPin(P3 6), printf (messagel); break; 2
R ;I_I
MANG |B UARTC |B To1C |B MAINH |B)SHARED.|of UART #0 |
*l|Load roaviRcsssyyxcees” ﬂ %\ Name Yalue |
§ ASM ASSIGN BreakDissble BreakEnshle EreakKill EBreakList EBreak3et Breaklccess - E
214« » D] Build jCommand / Find in Files [ L« »| [E[4]4]»]M]\Locals f watch #1 } Watch
Loagic Analyzer Window | [Simulation [t1: 0.00046803 sec
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Click

'XC888 - pVision3 - cogic Analyzer] ;lﬁlil
_ =] x|

BFile Edit View Proja@lebug Flash Peripherals Tools SVCS Window Help

| [ 6 % % %o “lnl# |« » | S [@ CE]o "o
& 82 02 | g v oemEE »
in Time: Mex Time: Fange: Gridl: Zoarm Code Setup Min/Mex
| Export. | 0011947 ms | 0468027 ms | 20.00000ms | 1.000000 ms In f Cut) Al Sel Shimyy At Wndo
o Bt e ) e e e s
S N S A — RS S S S ; -
. 00ms : G - i 1000000 ms 20.00000 ms
MANC |B 10C [ UARTC | TOC |BSHARED.|E CCBC | UART#0 BB LogicAn.|
x[Load "C:h,XCasE) ) ZCBEE" :l || Mame | walue |
§ ASM ASSIGH BreakDisable EreskEnasble BreakKill BreakList BreakSet EBreaklccess - E
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]«]»]M]\Locals § watch #1 }, Watch
| Simulation [t1: 0,00046503 sec
71 V2.0, 2007-11
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Note:

Port Lines | Signal Duty Cycle [%]

P3.0 CC60 0 25 A

P3.2 CC61 0 50

P3.4 CC62 0 75

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding ISR
P3.3 Show period match Toggled via Softwarein the corresponding ISR
P3.6 »Use: program running signal“ | Toggled viaTimer 0 ISR

click

== x]
- |5/x]

EXCBBS - p¥ision3 - [Logic Analyzer]
File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help
SH@| L RB (D2 EE %% % a s # |«
k EO BP0 e Etol . e

hin Time: I
Export...l

‘0-0”94?'"”5 |ﬂ |CurrentLogicAnaIyzergignals:

& (@ m[E] 0 & o

Setup Logic Analyzer

2 Minghdax

to_l Undo |

< | |
—Signal Display————— DisplayRange—————————
Display Type: m hax: IUU—
Caolor: |:|E| tdin: IUU—

[~ Hexadecimal Display

— Display Formula (Signal & Mask) >> Shift

And ask: IDxFFFFFFFF Shift Right: ID

—Export { Import

;o b
0.0 ms £0.00000 ms

Export Signal Definitions. . | Import Signal Definitions... |
MAINGC (B 10C B UARTLC
*[Load c:vyxcaas) \ 2caaa" Kill Al || cose | [ hHep | [ value
§ ASM ASSTIGN BreakDisable BreskEnable BreakKill BreakList BreakSet Breaklccess - E
Sl 4] » [ Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals § watch #1 } Watch
For Help, press F1 | ISimulation {t1: 0.00046803 sec
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Insert PORT 3 <RETURN>
Display Type: select Bit
Color: select “blue’

And Mask: insert Ox1
Shift Right: insert O

LZAXC888 - pVision3 - [Logic Analyzer] _ = x|
: File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
E 6% %% B ~laa# -+ @ @@ nE o e P m

Setup Logic Analyzer

RIEO P PO o Ered

in Time: I
Export...l

‘0-0”94?'"”5 m |CurrentLogicAnaIyzergignals:

PORT3

p Min/Max

to_l Urda |

0x1—
- ‘ | 2
i
8 —Signal Display————————— [~ Display RBange
Display Type:  |Bit - e IDXFF
[ Hexadecimal Display
—Display Formula (Signal & Mask) »>> Shift
00— AndMask  [0x00000001 Shit Pight. o N S R N
0.0 ms = I 20.00000 ms
—Export f Import
Rl T fn
Export Signal Definitions... | Import Signal Definitions... | —_—
MAINGC (B 10C B UARTLC
= Kill Al | Close | | e | [ valus [
*%% grror 34: undefined ident:
LL "PORTS
§ LSNM ASSIGN BreakDisable EreakEnable BreakKill EreakList BreakSet Breakliccess > ||z
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]«] M ]\Locals § watch #1 }, Watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Note:

Port Lines | Signal Duty Cycle [%]

P3.0 CC60_0 25

P3.2 CC61 0 50

P3.4 CC62 0 75 |

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding ISR
P3.3 Show period match Toggled via Softwarein the corresponding ISR
P3.6 ,USe: program running signa”“ | Toggled viaTimer 0 ISR

click

== x]
- |5/x]

'XC888 - p¥ision3 - [Logic Analyzer]
File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help
SHG BR[O EE %%k @ el # | «
s EO B TG0 o B - T

& (@ m[E] 0 & o

Setup Logic Analyzer

Min Tirme: it 2 Minghdax
Setup | EXPUVT---l ‘0-0”94? s |ﬂ |CurrentLogicAnaIyzergignals: 1o | Undo |
Ox1~ : : nsert)
2 ‘ I 2
T
8 —Signal Display—————— DisplayRange———————————
Display Type: |Bit hd haix: IDXFF
Calar: Elzl Idin: 00
[~ Hexadecimal Display
— Display Formula (Signal & Mask) >> Shift
OO-— | | | AdMesk  [o0000000 Shit Pight. [0 N R R R
0.0 ms - T 20.00000 ms
—Export / Import
1< . a0
Export Signal Definitions. . | Import Signal Definitions... | _—
MAINGC (B 10C B UARTLC
I Kill Al | | cose | | Hew | [ value |
***%* prror 34: undefined ident:
LL "PORT3
§ A3M ASSTIGN BreskDisahle BreaskEnable BreakKill Breaklist BreakSet Breaklccess - E
Sl 4] » [ Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals § watch #1 } Watch
For Help, press F1 | Simulation [t 000046503 sec
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Insert PORT 3 <RETURN>
Display Type: select Bit
Color: select “green”

And Mask: insert 0x4
Shift Right: insert 2

LZAXC888 - pVision3 - [Logic Analyzer] _ = x|
: File Edit Wiew Project Debug Flash Peripherals Tocols SYCS Window Help o Elil
E 6% %% B ~la# -+ @ @ @ nE o e m

R EOBPE 0| i T
Sl 5 Setup Logic Analyzer
kdin Time: I p Min/hax
Setup | Export...l ‘0-0”94? ms m |CurrentLogicAnaIyzergignaIS: i i | U_Indo
i : ' ' |PORT3
=
T
[}
[ H 1 1
por | | il | I
Dx1— —Signal Display——————— —Display Range
Display Type:  |Bit - e IDXFF
o
'g Color: : hin: 00
@ [" Hexadecimal Display
—Display Formula (Signal & Mask) »>> Shift
00— AndMask  [5x00000004 Shitt Pight. [2] S A R
0.0 ms = . 20.00000 ms
— Export f lmport
Rl - fn
Export Signal Definitions... | Import Signal Definitions... | —_——
MAINGC (B 10C B UARTLC
*|*%% error 34: undefined ident: Kill Al | Close | | Help I I\/a|ue I
‘IlLa “PoORT3
LL "PORT3
§ ALSM ASSIGN BreakDissble BreakEnsble BreakKill BreakList Breakiet Breaklccess v ||z
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals § watch #1 }, watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Note:
Port Lines | Signal Duty Cycle [%]
P3.0 CC60 0 25
P3.2 CC61 0 50 1
P3.4 CC62 0 75 <

~
Port Lines | Function Comment
P3.1 Show one match Toggled via Software in the corresponding ISR
P3.3 Show period match Toggled via Softwarein the corresponding ISR
P3.6 »Use: program running signal“ | Toggled viaTimer 0 ISR

click

E'XCBBS - p¥ision3 - [Logic Analyzer]
ﬂ Eile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help
R ESHG| PR |00 [EE %% s # |«

== x]
- |5/x]

& (@ m[E] 0 & o

S om | [ Hi pd T
1O TFE0 |0k 5
i = Setup Logic Analyzer
Min Tirme: it 2 Minghdax
Setup | Export...l ‘0-0”94? ms |ﬂ |CurrentLogicAnaIyzergignaIS: 4 | U_Indo
T . — [PORT3 .
PORT3 Mew (Insert)
=
i
C
o
o . : :
por | | 1 i Id I I
Ol — : : : —Signal Display——————— ~Display Range———————————————
Display Type: IAnaIDg VI [=rd IDXFF
[N}
o :
E alar: in
g [” Hexadecimal Display
—Display Formula (Signal & Mask) >> Shift
00— | | | | AdMesk  [Brrrreen Shit Pight. |7 R R R R
0.0 ms = T 20.00000 ms
— Expont { Import
L4 e B e
Export Signal Definitions... | Import Signal Definitions. . | _—
MAINGC (B 10C B UARTLC
’: *%*% error 34: undefined ident: Kill All | Close | | Help I I\,-'a|ue I
LL "PORTS
LL "PORT3
§ A3M ASSTIGN BreskDisahle BreaskEnable BreakKill Breaklist BreakSet Breaklccess - E
Sl 4] » [ Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals § watch #1 } Watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Insert PORT 3 <RETURN>
select Bit

select
insert 0x10
insert 4

'XC888 - pVision3 - [Logic Analyzer] ;lﬁlil
BFle Edit View Project Debug Flash Peripherals Tools SYCS Window Help - E_lil
sH@| 2R £ 4% % % ~@]# |« » @& @ nE o &l m

K EO B PG| > el T
Sl 5 Setup Logic Analyzer
kin Time: Id p Min/Max
Setup | EXPUVT---l ‘0-01194? s m |CurrentLogicAnaIyzergignals: i ia | Undg |
I T T PORT3 ; ;
PORT3 : :
=
T
(=)
[
Oxl—
O0x1—
- « | o
= : : :
= —Signal Display———————— ~Display Range————————————————
Ox—— Display Type:  |Bit - hdanc: IDXFF
01— i i i .
- E E E Qlor; l 11 X
E : : : [ Hexadecimal Display
T —Display Formula (Signal & Mask) >> Shift
00— AndMask  [500000010 Shit Pight. [4 S A R
0.0 ms = | 20.00000 ms
—Export { Import
14| . e
Export Signal Definitions... | Import Signal Definitions... | —_—
MAINGC (B 10C B UARTLC
%[La ~porTs Q. . e [value |
Li "PORT3
Li "PORTI >> 2
§ ASM ASSIGH BreakDisable EreskEnasble BreakKill BreakList BreakSet EBreaklccess - E
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]«] M ]\Locals § watch #1 }, Watch
For Help, press F1 | Simulation [t1: 0.00046503 sec
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Note:

Port Lines | Signal Duty Cycle [%)]

P3.0 CC60 0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

Port Lines | Function Comment

P3.1 Show one match Toggled via
Software in the
corresponding ISR

P3.3 Show period match Toggled via
Software in the
corresponding ISR

P3.6 ,Use: program running signal“ | Toggled viaTimer_0O
ISR
click

'XC888 - p¥ision3 - [Logic Analyzer]

== x|

ﬂ File Edit Wiew Project Debug Flash Peripherals Tocols SYCS Window He

=|=x]

R RR |2 [EE L% %% W ~la* Q= B & @ 2E| o &P m
N - e .
St 5 Setup Logic Analyzer
kdin Time: I B Min/hax
Setup | EXDUYT---l ‘0-0”94? ms m |CurrentLogicAnaIyzerSignals: a 1 | Undo |
o ! ! j PORT3 : !
- .+ |poRt3 New (Insert)]
o s s
fust i H
] 1
o !
Ox)——
01—
= | ‘ | i
= i
8 — Signal Display Display Range ————————————————
Ox0—— Display Type: |Bit v [ii=ve ID):FF
e Calar: |:|E| Iin: 0l
2E H
E [~ Hexadecimal Display
8 — Display Formula (Signal & Mask) »> Shift
L — : , AndMask:  [1x00000010 Shit Right 4 N L
0.0 ms = A 20.00000 ms
—Export { Import
Kl e By
Export Signal Definitions... | Import Signal Definitions... | T
MAING (B 10C  |B UARTL
%[La " PoRT3 kAl | cose | [ Hep ] [value |
LL "PORTS
Li "PORTI »> Z
% A3M ASSIGN BreskDisakhle BreaskEnable BreakKill Breaklist BreakSet Breakliccess - @
) : R 5
a4l 4] » o] Build j Command 4 Find in Files [ ||L| _>| S RIRE T I\Locals/( Watch #1 X Watch

For Help, press F1 | Simulation

Application Note 78
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Insert PORT 3 <RETURN>

Display Type: select Bit
Color: select “red”

And Mask: insert 0x2
Shift Right: insert 1

LZAXC888 - pVision3 - [Logic Analyzer] _ = x|
: File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
E 6% %% B ~laa# -+ @ @@ nE o e P m

R EOBPE 0| i T
Sl 5 Setup Logic Analyzer
kin Time: Id p Min/Max
Setup | Export...l ‘0-0”94? ms m |CurrentLogicAnaIyzergignaIS: i | U_Indo
= ; ; — [PORT3 5 :
= : PORT3 : :
E PORT3
@ PORT3
G ) ——
Ox1—
o . : i
e : : :
% 1 1 1
C o EEEEE | L
- Ox1— —Signal Display——————— —Display Range
o ' ' '
'g : : : Display Type:  |Bit hd e IDXFF
- : : :
Ox— Color: : hin: 00
o by : : : [ Hexadecimal Display
= H H H H H H H H
% ; i i — Display Formula (Signal & Mask) >> Shift . . i . i
o | | | S | | | | |
S AndMask  [0x00000002 Shit Right. |1 N R R N
0.0 ms = . 20.00000 ms
—Export f Import
Rl e By
Export Signal Definitions... | Import Signal Definitions... | —_—
MAINGC (B 10C B UARTLC
%[La ~porTs kil | cwose | [ Hew | [value |
LL "PORT3 »» 2
LL "PORT3 »>» 4
§ ALSM ASSIGN BreakDissble BreakEnsble BreakKill BreakList Breakiet Breaklccess v ||z
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals § watch #1 }, watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Note:

Port Lines | Signal Duty Cycle[%]

P3.0 CC60 0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

Port Lines | Function Comment
P3.1 Show one match Toggled via

Software in the
corresponding ISR
P3.3 Show period match Toggled via
Software in the
corresponding ISR
P3.6 ,Use: program running signal“ | Toggled viaTimer_0O
ISR

click

-5/ x]
-5/ x]

XC888 - p¥ision3 - [Logic Analyzer]
File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Helf
SHG| tRR|(DCE|=E 0% %% W _~ |[ea]

» (3| & @ BE O el m

K EO B BPE Ui 3
St 5 Setup Logic Analyzer
kdin Time: I B Min/hax
Setup | Expoﬂ...l ‘0-0”94? ms m |CurrentLogicAnaIyzerSignals: i 10 | U_Indo
el — : : ! PORT3 i
= . ' : PORT3 Mew (Insert)
E PORT3 :
= PORT3
Ox0——
0x1—
o . . :
i A
© . SBEEEEE L | b
- U1~ —Signal Display———————————— ~Display Range ——————————————
[ar] ' ' ]
'g ! ! ! Display Type: |Bit A ii=ve ID):FF
a : : E .
Oed—" : : Colar: Elzl hoin: (0
0x1— : : : : :
i : : : " Hexadecimal Display
= H H H H H H H H
% ; i i —Display Formula (Signal & Mask) >> Shift . . i . i
o ' ' ' ' ' ' ' '
L o AndMask:  [1x00000002 Shit Right. [ [ S S R
0.0 ms = i 20.00000 ms
— Export { Import
Kl e SN
Export Signal Definitions... | Import Signal Definitions... | s
MAING (B 10C  |B UARTL
%[La " PoRT3 kAl | cose | [ Hep ] [value |
Li "PORTI »> Z
Li "PORTI »> 4
% A3M ASSIGN BreskDisakhle BreaskEnable BreakKill Breaklist BreakSet Breakliccess - @
: ; e s
a4l 4] » o] Build j Command 4 Find in Files [ ||L| _>| S RIRE T I\Locals/( Watch #1 X Watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Insert PORT 3 <RETURN>
Display Type: select Bit
Color: select “magenta’
And Mask: insert 0x8
Shift Right: insert 3

'XC888 - pVision3 - [Logic Analyzer] = Elil
: File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
~laa# -+ @ @@ nE o ePm

- AE RS R TR
kin Time: p Min/Max
Setup | EXPUVT---l ‘0-01194? s m |CurrentLogicAnaIyzergignals: ia | Undg |
Oxl— ; ; — [PORT3 5 :
o : PORT3 : ;
(=]} : : : PORT3
- be— | . | |PORT3
: el i i - EE
o | | |
8 1 1 1
b—" | i i
: e | | . »
- B l L
a Ol —Signal Display—————————— ~Display Range———————————————
: (1= Display Type:  |Bit hd hdanc: IDXFF
g 1 1 1 l
: : : Color: : L3 hin: 00
= Odll—" ; :
Dl — [ Hexadecimal Display
g ; i i —Display Formula (Signal & Mask) >> Shift
il H H H H H H H H
Ux0~—| S And Mask: |nxnnnnnnna Shift Right: |3 [ R T R N
0.0 ms = - 20.00000 ms
— Export f Import
Rl T By
Export Signal Definitions... | Import Signal Definitions... | —_—
MAINGC (B 10C B UARTLC
%[La ~porT3 5> 2 o | Beme [value |
LL "PORT3 »>» 4
LL "PORT3 »» 1
§ ALSM ASSIGN BreakDissble BreakEnsble BreakKill BreakList Breakiet Breaklccess v ||z
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals § watch #1 }, watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Note:

Port Lines | Signal Duty Cycle [%)]

P3.0 CC60 0 25

P3.2 CC61 0 50

P3.4 CC62 0 75

Port Lines | Function Comment
P3.1 Show one match Toggled via

Software in the
corresponding ISR

P3.3 Show period match Toggled via
Software in the
corresponding ISR

P3.6 ,Use: program running signal“ | Toggled viaTimer_0O
ISR

click

-5/ x]
-5/ x]

L/ XC888 - pVision3 - [Logic An
MFile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Hel

ASHE| BR[| EE %% % ~laa* Q= B & @ B[E]| o &P m

HEOMTER 0| Etod §
2 5 Setup Logic Analyzer X |
kdin Time: I B Min/hax
Setup | Expoﬂ...l ‘0-0”94? ms m |CurrentLogicAnaIyzerSignals: i | U_Indo
= ! ! j PORT3 . j
; 0 P11 [HfhoRTs INew (Insert)
o : : : PORT3 :
. bi—" E i [FFORT3
: e - RE
i 1 1 1
8 H 1 1
mo-—
01— : E E
A L | i
& : : :
& Ox0—— —efeal Bt ———————— il e ———————————
X0 . ! !
, 01— : : : Display Type: |Bit - helee: IDxFF
C H 1 1
=2 : : : Calar: Elzl hoin: i)
o Oxl— ! !
: Oxl— [~ Hexadecimal Display . . . . .
% — Display Formula (Signal & Mask) >> Shift
! e — AndMask:  [1x00000008 Shit Right |3 R S S S
0.0 ms = 0 20.00000 ms
—Export / Import
Kl — BN i
Expoart Signal Definitions... | Import Signal Definitions... | s
MAING (B 10C  |B UARTL
%[La PORT3 5> 2 gat | e | R [value |
LL "PORT3 »>» 4
LL "PORT3 »» 1
% A3M ASSIGN BreskDisakhle BreaskEnable BreakKill Breaklist BreakSet Breakliccess - @
: : o 5
a4l 4] » o] Build j Command 4 Find in Files [ ||L| _>| zl4]4] ] )I[\Locals/( Watch #1 X Watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Insert PORT 3 <RETURN>

Display Type: select Bit
Color: select “black”
And Mask: insert 0x40

Shift Right: insert 6

LZAXC888 - pVision3 - [Logic Analyzer] _ = x|
: File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
E 6% %% B ~laa# -+ @ @@ nE o e P m

Setup Logic Analyzer

i IEO M PP o EiE

kin Time: Id p Min/Max
Setup | Export ... ‘ 0.017947 ms m |Current Logic Analyzer Signals: i | U_Indo
. Ol — i ' i [F{PORT3 i i
o H PORT3 H 1
a Ol : PORT3
[N e T PORT3
: Ul : PORT3
o : PORT3
B B i : :
o= L
(o] 1 1 1
= 00 BN [T | 2
. Ol — —Signal Display——————————  —Display Range
= 0x0 Display Type: |Bit v e IDXFF
Ox1— :
& 8 Color: : hin: 00
o i
B Bl : : [" Hexadecimal Display
Ox1— | . | H H H H
O ; i i —Display Formula (Signal & Mask) >> Shift . . i . i
il H H H H H H H H
Ux0 e S S And Mask: |nxnnnnnn4n Shift Right: |5 [ R T R N
0.0 ms = - 20.00000 ms
— Export f Import
Rl —— fn
Export Signal Definitions... | Import Signal Definitions... | —_——
MAINGC (B 10C B UARTLC
*[La "PORT3 >» 4 Kill Al | Close | | e | [ valus [

LA "PORT3 »> 1

Li "PORT3 >> 3
e
§ ASM ASSIGH BreakDisable EreskEnasble BreakKill BreakList BreakSet EBreaklccess - E
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals § watch #1 }, watch
For Help, press F1 | Simulation t1: 0.00046803 sec
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Click Close:

'XC888 - p¥ision3 - [Logic Analyzer]

=[] x]

BFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help

~# |« » 2|3 @ nE o oW

=1=]x]

RO PR U
kin Time: p Min/Max
Setup | Export...l ‘ 0.017947 ms m |Current Logic Analyzer Signals: i | U_Indo
Oxi- E E i [B|PORT3 ; ;
- : : : PORT3 : :
T - ; PORT3 i
- il | PORT3 :
: Wil : PORT3 :
o i PORT3 i
]
Ox1— 5 :
[w] 1 1
= nan | « | 2 ;
. Ol — — Signal Display Display Range
= 0x0 Display Type: |Bit v e IDXFF
Ol — : :
& 8 Color: : hin: 00
o i i
B Bl [" Hexadecimal Display
Ox1— ! .
O — Display Formula (Signal & Mask) >> Shift .
[ .
! o AndMask  [0x00000040 Shitt Right. [6 . i . .
0.0 ms = - 20.00000 ms
— Export f Import
Rl —— fn
Export Signal Definitions... | Import Signal Definitions... | S ———
MAINGC (B 10C B UARTLC
XL "PORTS >> 4 Kill Al ” Cluse | [ Hel [ value |
LL "PORT3 »» 1
LL "PORT3 »>» 3
§ ALSM ASSIGN BreakDissble BreakEnsble BreakKill BreakList Breakiet Breaklccess v ||z
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals § watch #1 }, watch
For Help, press F1 Simulation t1: 0.00046803 sec
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Debug — Run

'XC888 - pVision3 - [Logic Analyzer] = |E|£|
®File Edit View Project Debug Flash Peripherals Tools SYCS Window Help _ |E|£|
AsH@ R EE %D R e s @ &(@nE o e " m

Min Time: hex Time Range: Gridl: Zoam: Code: Setup Minfhax:
Bxport .| [ 0011847 ms | 1328476 [2000000ms [1.000000ms | In | out] | seil| Show || Auts | Undo |
R ’—‘s R ’—‘i ii W@ B W@ I ’—‘s
8 H . H . : . H . : . . : . H . : . H
0xd : : : : : : : : : : : : : : : I I :
o
. 0x1—
2
0x0—
: 01—
g
0x0 T T T T T T T T T T T T T T T
: - | E E : : : : | E E Z Z : Z E
8’ : : : : : : : : : : : : : : ‘ :
o A A A A
: 0x1
g
0x0— : : : : : : : : : : : : : : : ' :
| ' i ' i ' i ' i ' i ' i ' i ' i ' i ' ' i ' i ' i ' i ' i ' i ' i ' i ' i '
13.26500 5 13.27500 5 13.28500 5
|4 AL ol

MAING (B UARTC |B TG (B MAINH [ESHARED.|& UART #0 BE LogicAn.. | Disasse.. |

¥|La “PORTS >> 4 ‘l | Mame | value |
LL "PORT3 »» 1
LL "PORT3 »» 3

2

B >

_§ﬁ ASM AS3IGN BreakDisable EBreakEnable EBreakKill EreakLisg Break3et Breakhcocess Fl E

T4 v o] Build }Command 4 Find in Files [ L] [E[«]«]» o]\ Locals [ watch #1 }, watch

For Help, press F1 | Simulation {tl: 13.28476083 sec
period match period match period match period match

Note:

Thereisonly aperiod match in Asymmetrical / Edge-Aligned PWM mode.
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Now we could measure the T12 Period:

Zoarm:

In | Ot
Use —| —I to position the cursor in the LGA window exactly.
And click the left mouse button to fix the ” measurement line”:

'XC888 - pVision3 - [Logic Analyzer] ;lglil
MFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help ;lilil
AsH@ BB oe(EEs% k@m0 (Aadlesrn|s@nEeerm
wlaomneren o ne [QEvEoeRR »

in Time: Mex Time: Fange: Gridl: Zoarm Code Setup Min/Meax
Setup .| Expon.. || 0011847 ms | 13284765 | 0.100000ns | 0.005000ns out| All| Sell| Show || Auts | Unds |
R, I
gn_' : ! ! ! ! ! ! ! ! : :
Ox0— H H H H H H H H | v
e ———————
o E i i i i i i i i i
o Ol : : : : : : : : : ]
; 0x1= E E E : E : E : E E
00— :
: 1 —
o :
] El E
: Oxl— :
o i
0x0 (7]
: 0x1 i
o :
o S S U TS SR S SN SRS SN S B v S S S S SR S S S
13.26876 5 13,2687 3 25076 5 13.28876 5
L PN
MAINC |B] UARTC [B T01C |E MAINH |[B)SHARED. |of UART #0 B LogicAn. |® Disssse. |
%(LL "PORT3 >> 4 | =] Name | value |
‘ILa PORTZ »» 1 —I :
LA "PORT3I =>» 3
§ ASN ASSIGH BreakDisabhle EreakEnable BreakKill EreaklList Ereakiet BreaklAccess b i E
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals f watch #1 }, Watch
For Help, press Fi | Simulation tl: 13.28476083 sec
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con

To measure atime-difference move the mouse cursor slowly and see the timing information
window appear:

E'xcsss - p¥Yision3 - [Logic Analyzer]
Mrile Edit View Project Debug Flash Peripherals Tools SYCS Window Help
Q@ BB (De(EE %% W Jad e s @ nRE o@D m

s EHOmBPey o ne [ QEvEoeEE »
kin Time: kax Tirme: Range: Grid: Zoom Code Setup Min/Max
Setup | Expm___| (0011947 ms | 13284765 | 5.000000ms | 0250000ms | In | Outl Alll Sell Show || Auio || Undo |
- e S |
E H ! H H H H H H H H H H I H H H H
Ox0— : . : : : : : : : : : : . : : : . :
e 10 AN N s S S
a E E : : : : : : : : : : : : : : I :
Ox— H i 0 0 0 0 0 0 0 H H H H H H H h 0
; o= —— |
o | ! ; . :
T Oxl— 5 - T12 Period : : : : g
e L
: Ol — b : ; FORT3 "PORT3>> 2"
o ) Mouse Pos  Cursor Delta
o Ol : Time 13.27276s  13.26576s  4.000080 ms = 248.995 Hz
= o] Oldvalue: 4 4 0
% ) MNewalue: 0 4 -4
g 5 PC §: 0xFFOD0736  OxFFODDSEC
0x0 El ; ; - ; -
: Ox1 i
o :
o RSN S o [ U U S N S U SO (SO SO SO S S SR U S S
13.26825 5 TR S 13.27076 5 13.27325 5
Kl ESNNN
MAING |B UARTC |B To1C B MAINH [E)SHARED..|of UART#0 BB LogicAn. |@® Disasse.. |
x(Li "PORT3 »> 4 | 1= Name | value |
‘lua cPORTI »» 1 J !
LL "PORT3 »>»> 3
§ ASM ASSIGN EreakDisable EreakEnsble EreakKill EreakList EBreakSet Ereaklccess - E
214« » o] Build jCommand / Find in Files [ L« »] [E[4]4]»]M]\Locals f watch #1 }, Watch

For Help, press F1 | Simulation It1: 13.28476083 sec

—Timer 12 Period Register — Timer 12 Period Register

Period [ms]

Period registar
(T12FRH, T12PRL)

|4,188?50
IDXCSSD

Period [ms]

Period registar
[T12PRH, T12FRL)

|4,1 BB7E0
IDXCBSD

T12 Period measurement results:

T12 Period [mg] comment
pVision Software-Simulator-L GA 4,000080
DAVE - Configuration 4,166750
LGA 4,160000 measurement see page 94
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Now we could measure the | SR-Response-Time:

Note:

Because Port_ 3 Pin_3istoggled via Software (ISR: void SHINT_viXINTR12Isr(void) interrupt
XINTR12INT {}, file: SHARED _INT.C) in the corresponding ISR (period match) there must be a
delay [ISR-Response-Time = 6,16 ps (Simulator), 4,94 us (LGA)]:

E'xcsss - pVision3 - [Logic Analyzer] - E’lil
MEile Edit view Project Debug Flash Peripherals Tools SWCS Window Help i Elil
AsdgreB|oclEseB2nwm 0 sJAd|lesp(a@oREOer®
®Eempren o | [QEvHEeEE »

kin Time: kax Tirme: Range: Grid: Zoom Setup Min/Max
Setup . | Export.. || [0011847ms [ 13284765 [ 10.00000ps | 0500000} out| Al el Aits | [Unds |
. — -
8 | . | . | . | . | | . . | .
0x0—
: 0x1 El
o :
Ox— :
) 01— @
o :
Ox0—
: Ol — ! .
o : :
00 - T
= U N
2 s << —Software-Simulator-ISR-Response-Time—> |
el ] ; ; ; ; ; ; ; [PORT3 "PORT3>> 1"
: Dl . | Mouse Pos  Cursor Delta
) ; ; ; ; ; ; ; ; ; [Time: 13.26877 s 13268765  6.160000 ps = 162338 Hz
Orell— L . . . . . . . ! (Oldvalua: il 1] 1]
e T e e " Newvalue: 4 i 4
13.26875 5|73 25076 5 e Cs: XFFO007RY  (xFFON07RS
L RN
MAING |B UARTC |B To1.C B MAINH [E)SHARED..|of UART#0 BB LogicAn. |@® Disasse.. |
*|LL “PORT3 »> 4 a | %] Name Yalue
‘lLa "PORT3 »» 1 J ! I I
LA "PORT3I =>» 3
§ ASM ASSIGN BreakDissble BreakEnshle EreakKill EreakList EBreakSet Breaklccess - E
214« » o] Build jCommand / Find in Files [ L« »] [E[4]4]»]M]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 13.28476083 se

ISR Response Times:

ISR Response Time [us] comment
pVision Software-Simulator-L GA 6,16
LGA 4,94 measurement see page 95
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Now we could measure the blinking freguency:

Note:
Port_3 Pin_6 istoggled via Software in the corresponding ISR (Timer_0).
(183 * Timer_O-overflow = 183 * 5461,333 us=0,9994 s).

'XC888 - pVision3 - [Logic Analyzer] ;lglil
MFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help ;lilil
AsH@ BB oe|(EEs% e hm 00 (hdlesn|s@nEeerm
A E R R R TR S A o = R P (=R =

in Time: Mex Time: Fange: Gridl: Zoarmn Code Setup Min/Meax
Setup . | Expon.. || [ 0011947 ms | 13284765 | 1.000000s | 0.050000s out| All| Sell| Show || Auts | Unds |
Ol H s H H H s H s H H s H s H H s
2 |
0x0 n
: e
: 0x0
x| ' ' ' ' ' ' ' ' ' ' '
: — ek : : : : : : : : :
s) i
Ox0— : : :
: 01—
o : E E
0x0 ; ; ;
: M—MEW ; i :
o ; I
o : | I|
Ox0— ! 1 " ! 1 g
o — g
: s 09994 o L
0x0— . . i . i . i . i i . . . .
| i ' i ' i ' i ' i ' i ' i ' i ' i ' ' |PORT38 |IPORT3 Py 3|I
0.95001 555533 5] 1.450000 5 Mouse Pos  Cursar Delts
Kl | Time: 19193785 0953933s 09534455 = 104227 Hz
Oldvalue: 1 1] 1
MAINGC (B UART.C B TOC | MaNH B SHARED. | UART #0 BR LogicANewvalue: 0 o o
PC§: xFFOD0BAC  OxFFOD0003
T ran =TT e LCR—
LA "PORT3I =>» 3
§ ASN ASSIGH BreakDisabhle EreakEnable BreakKill EreaklList Ereakiet BreaklAccess B, o E
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]«]»]M]\Locals f watch #1 }, Watch
For Help, press Fi | Simulation [tl: 13.28476083 sec
0,999 s
0,9994 [g] comment
pVision Software-Simulator-L GA 0,959445
LGA 0,999000 measurement see page 96
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See the result:
Using real hardware:

Any Terminal Program (e.g. Docklight) + Any Logic Analyser

Connect your ULINK (used for: program download),
Connect your serid interface UART/RS232 via USB (used for: serial communication):
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Go to pVision, Download/Program our application program into the On-Chip-Flash:

LUAD

click: ;ir

A4 xC888 - pvision3 - [7 .\XC888\MAIN.C] _ & x|
EI Bile Edit Wiew Project @0ug Flash Peripherals Tools SWCS Window Help 25 Elil
SEHE g =E %% % W ~# e>wa a@BECer®

t e 4 .&\'“ITargeﬂ j 4% =
| Project Warkspace - x| 57 printf (menu) ; Z
Eﬁ Target 1 oE8 select=input{};
=23 Dave Files 259
START_XC 260 switch (select)
MAIN.C 261 {
0.c 262 case '1": blinking=0FF, IC v3etPin(P3_6), printf (messagel); break;
UART.C 2R3 case '27: blinking=0FF, IO vResetPin(P3 6), printfimessageZ); break;
To1 CI 254 case '3": blinking=0ON, printf{messagel); break:;
' 265 }

SHARED_I]
CCe.C

267 e
27 User Files 5 } AILI
< | BEn »

Bl=@aw=| MANG |B UARTC |B) T01.C [BISHARED.[E MAINH |

266 // USER CODE END

*|Build target 'Target 1°'
'|assenbling START XC.aSl...
compiling MATIN.C... i
compiling I0.C...

compiling TART.C...

compiling TO1.C...

compiling SHARED INT.C...

compiling CCa.C. ..

linking. ..

Program Size: data=33.2 xdats=2Z const=217 code=1674

creating hex file from "ECBE8"™...
MHECE858" - 0 Error(s), 0 Warningi(s).
Load "C:yh ECE58Y Y XC888"
Erasing Bank 0 Sectors:
Erase Done.
Programming Done.
Verify Done.
Application running ...

<[ <] » [»]\Build 4 command

|»

u]

| Cutput Window
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Go to Docklight and see the result:

ocklight V1.7
File Edit Rum Tools

Help Stop Communi

cation (F6)

== x|

DedZ»n | 2B Hasd

|,D—S Comrmmunication port open

Send Sequences

Send Marme Seguence

Cammunication

ASCI | HEX | Decimal | Binary |

Colors&Fonts Mode

COMI1B

9600, None, 6, 1

Feceive Sequences

Active MName Sequence Answer

02.09.2007 09:39:55.29
<CRE=<LEF>
<(Rx=LF=
<(Rx=LF=
=CE=»=LF>

<(Rx=LF=
<COR=<LEF>
<(Rx=LF=
<CE>

<CRx<LF=
vour choice:

[EX] - =CR»

1 ... LED Port_3_Pin_#& ON=CR>
2 ... LED Port_3_Pin_ & OFF«<CR»

3 ... LED Port 3 _Pin_é& blinking<CRE>
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Use any logic analyser and see the result:

e
+ak
b

Agilent Technologies
T

period match period match period match period match period match
Note:
There are only period matches in Asymmetrical / Edge-Aligned PWM mode.
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T12 Period measurement:

ot
gk g
+ dd-

-Agilent Technologies

—Timer 12 Period Register

Period [ms] 4166750
Period register li
(T12PRH. T12PRL) DxC350

Application Note 94 V2.0, 2007-11




. AP08068
@Ineo/n XC88x Starter-Kit Playing Music

| SR-Response-Time measurment:

Note:
Because Port_3 Pin_3istoggled via Software in the corresponding I SR (period match) there must
be adelay [ISR-Response-Time = 6,16 ps (Simulator), 4,940 ps (LGA)]:

~+%:5- Agilent Technologies
H r—l

.5 Agilent Technologies
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Blinking frequency measurement:

.++= 4+
EL N T

-Agilent Technologies
CRERETTS

Note:
1,998s/2=0,999 s
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Comparison:

Software: / \ Hardware:

Kell pVision Simulator:

Period (T12): 4,00 ms

\Z xc888 - pVision3 - [Logic Analyzer]

5 o B L PO i 1ok S o i - _lelx

ARGl oc|x san@al JdEt--sa@oEcern
w WO B EF | e mvgcrﬁva)

Snp| Bt rnﬁ“?- [;u— s 1 rw—

Code | Senep behdan
] ol | ] e e |

Logic Analyser (LGA):

Period (T12): 4,16 ms

Zi74%- Agilent Technologies

[
BP0 @ CORC | WAAT m.g.e_l
ek
o [Framnis | ‘ﬂnnm Loxobs, (Wl @1_), wiseet
For Help, oress F1 [ L 25 ST
Delay (ISR): 6,16 ps
£ %c888 - pvision3 - [Logic Analyzer] = sixl
lmmwmmmwwmwm _IEI*
doEgiuE|oc|e % %ol Slas e @@oEeers
L G Ry T -7lr:|n—.a)
MnToma b Time: n-uu-

| |P_W_|—!W_IW_WE|0-] e | o [J A |
.

- [T

|

.

o

- o

_ mmol P T T

) | e TIAT7s 13N 6160000~ 162106

s ‘&i ---------------- Tizdine Foi Aerorss_berowns |
4

B s @ wATe @

TG @ WANN [DEHAALD o UAAT R [l Legedn [#) Gussre

MEile Bkt Yow Broket ebug Fissh Pegpherals Tooks SUCS Window L
deHg i oc ersnikal 0 fFlaresns@oEsern
Bl HOnEEFY| ¢ Eu ‘P.Ell-.lﬁ)

M Time: Max Time:

i‘&l (T :-u |sun El_l_l_‘_l

[KTSTR T ocols {(Wakch 1 Wkt
(& nzaqm:u
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Note:
|| | |
I e e
______l
| ] [ [

Asymmetrical / Edge-Aligned Mode (Bit CTM = 0):

The count direction is set to count up (CDIR = 0). The counter is reset to zero when a period-match
Is detected, and the T12 shadow register transfer takes placeif STE12 = 1.

Symmetrical / Center-Aligned Mode (Bit CTM = 1):

* The count direction is set to count up (CDIR = 0) when a one-match is detected while counting
down.

* The count direction is set to count down (CDIR = 1) when a period-match is detected while
counting up.

* If STE12 = 1, ashadow transfer takes place when:

—aperiod-match is detected while counting up
—aone-match is detected while counting down
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2.) Symmetrical / Center-Aligned PWM generation using CCU6

Used channels for PWM generation (blue, green, black/yellow):

module kernel
address el O
> dead- multi-
decoder ; trap
T12 channe| 1 ’1> time channel
< control
. control control
channel 2
clock
control ‘#ﬁar’[ B B
o w [V Q g 5 o 5
T13 | channel3 | £ 8 sl B 5 B
8 g 8| 8 3l £ 3 &
compare
interrupt i1 43 BE B . 3 1
control E -
input / output control
A A A A A A A A
o (-] — o —
e o o
| = S|l Elg|B|z|E % % § % &
= 2| 8] 8[8|3|8(8(8| 8l8|8| I
Y Y'Y YyYyYyvyY Yy
port control
A A é % é é é % A A A A
olole ololonlle
CCUS_blodk_diagram
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Example of a Symmetrical / Center-Aligned PWM-signal:

T12 period value

CC6X compare value

center aligned mode
-+—— period match

=

compare match

Zero match

Application Note
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Two examples of 3 (6) Symmetrical / Center-Aligned PWM-signals:

Period

Value

Compare Value 0
{CCLO, CCHO)

Campare Value 1
(CCL1, CCH1) | - - - - -

Timer Compare Value 2
Value (CCL2, CCHZ2)

,_/

Pin CCO

Pin CC1

Pin CC2

+
*y

-4 Agilent Technologies
Iz 1ty

AX = 90.00us 174X = 20.000kHz
4 Mode |4 Source X ] _X1 O _XE Ox1 %z
Mormal <MNone> o =70.00us -20.00us
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Example of a Compare Event:

period
value
compare .
value

CCBxST - : : :

(J)ompare—Match |_ _

}/\ | T12 Count

Compare Valug — — — — ) - = — | _— _

L C(l)mpare—Match ) | .

Period Value -

Z I S N N U
o | | I

CCBxST —'

Note:

The bit CC6xST indicates a compare event.

CC6xST Set: T12 counter value above the compare value.
CC6xST Reset: T12 counter value below the compare value.
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Note:
Now we are going to generate the following Symmetrical / Center-Aligned PWM-signals:

Port Lines | Signal Duty Cycle [%]
P3.0 CC60 0 25
P3.2 CC61 0 50
P3.4 CC62 0 75

The input clock of the CCU6 module is not important.
Additionally, we intend to show additional information on the Logic Analyser (LGA) Screenshots
(e.g. one match, period match).

GPIO use:

Port Lines | Function Comment

P3.1 Show one match Toggled via Software in the corresponding | SR
P3.3 Show period match Toggled via Software in the corresponding ISR
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Start the program generator DAVE and open your XC888.dav DAVE project:

File

Open
Location: C:\XC888
Filename: X C888.dav

File Wiew Options Add-Ins Windows 2 |
D=4 aloa 2

File name: |X0888.dav

Ll Lo

Files of type: |DAVE projectfile (*.dav)

Click Open
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JJEiIe Wiew Options Add-Ins Windows 2
o - D= 4 Ao 2

g DAvE XC888CLM ( Release v1.2 )

XC888CLM

XKCBEECLM |C:\><CBBB\><CBBB.daV
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(Re)Configuration of the CAPCOM 6 (CCUG6) module:

The configuration dialog can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
|low- D4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

XKCBEECLM |C:\><CBBB\><CBBB.daV

CCUG6: Module Clock: (do nothing)
CCUG6: Pin Control 1: (do nothing)
CCUG: Pin Control 2: (do nothing)
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CCUG6: Timer T12: T12 Operating Mode (CTM): click ® Center aligned mode: count up/down

Module Clockl Fin Cantral 1 | Fin Contral 2 imer13| hulti Channell Channels | Trap / Interrupt Cantro\l 4 | 4

—Input Selection (T12CLK) Timer 12 Start Control

LI Start T12 after initialization

Input selection Ifclk,-" 2 {Resolution: 0,083 usec) (T12RS)

— Timer 12 Single Shot Cantrol —Timer 12 Period Register
[” Enable single shot mode (T1255C)
Feriod [ms] |8,3335E|E|
— Tirmer T12 External Run Selection (T12RSEL)

Tirner T12 External IDlsable extermal setting of T1 ZLI Feriod register liﬂxCSSD

Run Selectian (MI2FRH. T12FRL)

—T12 Operating Mode (CTHM)
" Edge aligned mode: count up

—Dead Time Cantrol
¥l center aligned mode: count up/ down

—Interrupt Cantral of Timer 12 Deadtime [ns] |33,333

v Enable interrupt for T12 period match (ENT12PM)
Dead time register (OTH) ID):D1

¥ Enshle interupt for T12 ane match (ERT1200)

XCA88CLM | C:hxCBABAYXCAaE dav

Exit this dialog now by clicking ™ the close button.
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Generate Code:

File or click
Generate Code

DAVE will show you all the files he has generated
(File Viewer opens automatically).

% DAVE - [Generated Files in 'C:\XC888'] _ o E’lil
& File View Options Add-Ins Windows 2 = Eli”
‘DeEHd 4N 2

IEEEEIR

DAVE's Project Documentation B
Project: XCg888.dav i
Controller: XC3888CLM-3FF

Compiler: Keil

|Memory Model: SMALL

Date: 02.09.2007 14:50:02

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

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

Generated Files:
MAIN.H
MAIN.C
START_XC.A51
SHARED_INT.H
SHARED_INT.C
10.H
10.C
UART.H
UART.C
TO1.H
T01.C
CC6.H
cce.C
XC888.ASM

XKCBEECLM |C:\><CBBB\><CBBB.daV

Close DAVE: File—Exit Savechanges? click Yes
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Start Keil pVision and open your Keil Project:

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

Project - Open Project

Select Project File: Look in: choose C:\XC888

Select Project File: Files of type: choose Project Files (*.uv2)
choose XC888.Uv2

Open

'uVision3 ;lglil

%Eile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

PEHG|r 2R (0 |EE %R W ~a# e»@& a[BR ¢ o0 m
S e W K rlar=

|Praject Warkspace v x|

Select Project File

Lookin:“@xcaaa Lll «riim

REREEY

=
(1

File narme: IXCBBE.UVZ LI Open

R —— o |
Files of type: Project Files (*.uw2) - Cancel
7

[

| Cutput Window

v
<[ <] » [»I]\Build 4 Command ) Find in Files [ |« | >|_I
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%Eile Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help

QUi ne|2e|EEs %% W SR |-+ 0|5 @ B o o5 @
e lEe X | K v|am =
| Project Warkspace - x|

& File 'C:\XC888C888.dpt' has changed.
Do you want to migrate the changes ?

Yes [No

a[=[u* [T

IL'
KN |»

| Cutput Window

<[ <] » [»I]\Build § Command }, Find in Files [

Click Yes
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4___-—”’///

| Rebuild all target files ) click: $% Download to On-Chip-Flash Memory

£ X( 388 - pVision3 - C:\XCS88\MAIN.C] _ =] x|

_ = x|

"B Eile@Edit View Projec®ebug Flash Peripherals Tools SYCS Window Help

P | 6% % K Gl ~@# = mE q @E o e
| & 3 ,;.\'“ITargeﬂ o=
| Project Warkspace - x| 057 printf (menu) ; zl
E---E‘ Target 1 =] 255 select=input () ;
=23 Dave Files 259
# START_ 260 switch (select)
MAIN.C 261 {
BIOC 262 case '1": blinking=O0FF, IO vSetPin(P3_6), printf (messagel); break;
UART.C 263 case 'Z7: blinking=0FF, I¢ vResetPin(P3 _6), printfimessageZ); break;
TOlCI 264 case '3": blinking=0ON, printf (messagel}; break:;
' 265 }
SHARE[_ 266 /S USER CODE END L
CC6.C 067
71 User Files X - \ =
4| |r » <] | >

=R MANGC [B UARTC |B) TG [BISHARED [B MAINH |

*I|Build target 'Target 1°' -
"|assenbling START XC.aSl... [—
compiling MATIN.C... Jlicis
compiling I0.C...
compiling UART.C...
compiling TO1.C...
compiling SHARED INT.C...
compiling CCa.C. ..
linking. ..
Program Size: datsa=33.2 xdatsa=2 const=217 codes=1674
creating hex file from "HC388"™...
MHECE858" - 0 Error(s), 0 Warningi(s).
Load "C:hhXCSS8YY XCSsa"
Erasing Bank 0 Sectors: 0
Erase Done.
Prograwming Done.
Z|Verify Done.
Ellipplication running ...
S b
=)
ST 4] ¥ [¥]\Build f Command } Find in Files [ Il «| | >|_I
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See the result (Simulator ):

XCBBB - pVision3 - [Logic Analyzer] ;lﬁlil
File Edit View Project Debug Flash Peripherals Tools SYCS Window Help ;Iilil
PR R N — | R R N e R L f

AR ESEEDE =P

Min Time: hdax Tirme: Fange: Grid
‘ZBBEEBHJS | 3045663 5 |5UEIEIUEIEIm5 |E5UUUUUms

Zoom Code: Setup Min/Max:

[seup .| Enpor.| bl pipen Lo L
<N Y T O A
~  Hmuil e R R ]

PO |

PO

Pa...

FO.

-
00s i : : 0.025000 5 ! :  0050000s

1 I e : : : —"

MANC |B UARTC [B) TOIC |EISHARED.|E) MANH [B) CCEC | Disasse..|of UART#0 M8 LogicAn. |

’: Li (PORT3 & Ox2) »» 4 - ’: MName Yalue
Li [PORT3 & O8] »» 1

Li (PORT3 & Ox40)] >> 6

Q| >

i ASM ASSIGN BreakDisable BreakEnslble BreakKill BreakList Break3et Breakiccess - E

S[4[«T» > [ Build ). Command 4 Find inFiles [ Le] > [E[HTA>]rihLocals fWatch #1 J, Water
Ready \ Simulation It1: 30.45662731 se

See theresult (LGA - %{.?.):

+:,Z:; Agilent Technologies
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Note:
Y ou can see a period-match while counting up.
Y ou can see a one-match while counting down.

O, 0 P
++.|.++
L L] -
4t
-+ +,
oo e,

-Agilent Technologies
R
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3.) Asymmetrical / Edge-Aligned PWM generation:
Single Shot Mode: Timer12 (note length),
Modulation: Timer 13 (note frequency),

Playing music
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Note:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (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 viaTimer OISR

Port 3:

Pin CCUG6-Channel Modulated by Purpose
P3.0 | CC60 | CCU6B-Channel-0 Modulated by T12 show note length

duty cycle=5%
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: h
note length
modulated by " 4
note frequency

P3.5

P3.6

P3.7 | CC63 | CCU6-Channel-3 Modulated by T13 note frequency

only for measurement

Application Note
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Start the program generator DAVE and open your XC888.dav DAVE project:

File

Open
Location: C:\XC888
Filename: X C888.dav

File Wiew Options Add-Ins Windows 2 |
D=4 aloa 2

File name: |X0888.dav

Ll Lo

Files of type: |DAVE projectfile (*.dav)

Click Open
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JJEiIe Wiew Options Add-Ins Windows 2
o - D= 4 Ao 2

g DAvE XC888CLM ( Release v1.2 )

XC888CLM

XKCBEECLM |C:\><CBBB\><CBBB.daV
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Reconfiguration of the CAPCOM 6 module:

The configuration dialog can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
|low- D4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG6: Module Clock: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

Pin Control 1 | Pin Control 2 | Tirmer 12 | Timer13| kulti Channel | Channels | Trap / Interrupt Cantro\l bl | 4

— CCUG Disabled Flag (FMCOMT)

& Enable module; the peripheral is supplied with the clock signal

 Disable module; the clock input of peripheral is disabled

—Input Clock

Input clock of the module [MHz] I24,UUU

XKCBEECLM |C:\><CBBB\><CBBB.daV
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(infineon.

CCUG: Pin Control 1: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 Ao ?

g DAvE XC888CLM { Release v1.

Fin Cantrol 2 | Tirner 12 | Tirner 13 | Multi Channel | Channels | Trap { Interrupt Control | b | 4

— Contral of Pin CCPOSO
& Fin CCPOS0 s notused

" Use pin CCROSOFZ.0) as input
" Use pin CCPOS0{F1 5) as input
£ Use pin CCPOS0(PI.1) as input

" Use pin CCROS0(P4.4) as input

— Contral of Pin CCPOS1
& Pin CCPOS1 is notused

 se pin CCRPOST(F2.1) as input
 Use pin CCPOS1({F1 B) as input
 Use pin CCPOS1({P3.0) as input

 se pin CCPOS1(P4.5) as input

— Control of Pin CCPOS2
& Pin CCPOS2 is not used

 Use pin CCRPOS2(F2.2) as input
" Use pin CCPOS2(P1.7) as input
" Use pin CCPOS2(P3.2) as input

 Use pin CCRPOS2(P4.E) as input

— Control of Fin [CTRAFP
& Fin CTRAF is notused

= Use pin /CTEARFI B as input
" Use pin /CTRAP{FZ.2) as input
" Use pin /CTRAP{F0.2) as input

" Use pin /CTRAR{F4.7) as input

— Contral of Pin T12HR
& PFin T12HR is not used

 Use pin T1ZHR{F1 B as input
= Use pin T12ZHR{F0.0) as input

 Use pin T12ZHR{F2.0) as input

— Control of Pin T13HR
& PFin T13HR is not used

© Use pin T13HR(F1.7) as input
= Use pin T13HR(F0.1) as input

= Use pin T13HR(F2.1) as input

XKCBEECLM

Application Note

|C:\><CBBB\XCBBB.daV
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CCUG: Pin Control 2: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
o - D=l 4 Ao 2

g DAvE XC888CLM ( Release v1.2 )

W& Capture / Compare Unit 6 (CCU6)
| ot -| ?
tMaodule Clockl Fin Cantral 1 Timer12 | Timer13| Multi Channel | Channels | Trap / Intermpat Controll 1 | »

— Contral of Fin CCB0—————~ Control of Fin CC61———————— Control of Pin CCB2
= Pin CCBN is not used " Pin CCE1 is not used  Pin CCBZ is notused
© Uza pin CEED(EA.0) a5 [nput  Use pin CEET(F3.2) a5 [nput 1 Use pin CEEZ(P3.4) a5 Ihput

(Fa.0) j
FFUse pin CCBO(P3.0) a5 Qutput " Use pin CCE1(FP0.0) as Input  Use pin CCE2{P0.4) a5 Input

(F22) )

" Use pin CCEO{P4.0) as Output  Use pin CCE1{FO.0) as Cutput " Usge pin CCE2(P0.4) as Output

J

J

)

)

 Use pin CCE2(F2.1) as Input

i
i

 Use pin CCEO{FZ.2) as Input [#] Use pin CCE1(P3.2) as Outaut [l Use pin CCB2(P3 4
i
—Control of Fin COUTE0————— | € Use pin CCAT (P31 {
(

i
)
1 as Output
)
J
)

% Pin COUTED is not used 0 Use pin CEETE3T) & Cutaut " Use pin CCE2(P4.6) as Output
© Uzapin COUTEDES 1 a5 Outaut  Use pin CCE1{F2.0) a5 Input

 Usa pin COUTEDF4.1) as Output  Use pin CCE1{F4.4) a5 Cutput

r— Contral of Fin COUTE ————— Contral of Pin COUTE] ————— Canfrol of Fin COUTEZ
" Pin COUTE3 is notused & Pin COUTE1 is notused % Pin COUTEZ is notused

[#] Use pin COUTE3(P3.7) as Output  Use pin COUTMETF3.3) a5 Cutput £ Use pin COUTMEZ(F3.5) a5 Outaut
 Use pin COUTE3{F0.3) as Output  Use pin COUTE1{F0.1) as Cutput  Use pin COUTE2{FDE) a5 Output
" Use pin COUTE3(P4.3) as Output " Use pin COUTE1{P4.5) as Dutput  Use pin COUTE2{P4.7) as Dutput

XKCBEECLM |C:\><CBBB\><CBBB.daV

Remember:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (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)
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Timer 12: “note length”:

CCUG: Timer 12: Input Selection (T12CLK): choosefqy /8 = Resolution = 85,333 us*1
CCUG: Timer 12: T12 Start Control: click to unselect LI Start T12 after initialization
CCUG: Timer 12: T12 Single Shot Control: click ¥ Enable single shot mode (T12SSC)
CCUG6: Timer 12: T12 Operating Mode: click ® Edge aligned mode: count up

JJEiIe Wiew Options Add-Ins Windows 2
lowm-DeHd 4 o= 2

g DAvE XC888CLM ( Release v1.2 )

256 32k

W% Capture / Compare Unit 6 (CCU6)
EX =K
tadule Clockl Pin Control 1 | Pin Control 2 Timer 12 |Timer13| hAulti Channell Channels | Trap { Interrupt Controll h | 4

—Input Selection (T12CLK)

o, n ]

Input selection Ifclk,-" 8 (ResoNgf: 0,333 usec) LI

—Timer 12 Single ShotCaontral NG —Timer 12 Period Register
[EJEn=bie single shat mode (T1255C)
Period [fns] |1 6,BB7000
—Timer T12 External Run Selection (T12RSEL)

Timer T12 Extarnal IDisabIe external setting of T1 ELI Period register IxC350

Run Selection (T12PRH. T12FRL

nStanT12 after initialization
[T12RS)

|—Timer12 Start Control

— 112 Operating Mode (CTh)

EEdge aligned mode: count up

—Dead Time Caontrol
 Center aligned mode: count up/down

—Interrupt Cantral of Timer 12 Deadtime [ns] |333.333

¥ Enable interupt for T12 period match (ENT12P)
Dead time register (OTh) IDxD1

v Enable interrupt for T12 ane match (ENT120M)

XCAE8CLM | C:4xCAABB\XCAaE dav

*1: See next page !!!

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

‘ <<< I click hereto see more information about music !l >>>

Application Note 122 V2.0, 2007-11




. AP03068
@ln% XC88x Starter-Kit Playing Music

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

Source: User’s Manual:

The input clock for timer T12 can be from fccys to a maximum of fecue/128 and is configured by bit
field T12CLK. In order to support higher clock frequencies, an additional prescaler factor of

1/256 can be enabled for the prescaler of T12 if bit T12PRE = 1.

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf] _ =] x|
“Z| File Edit View Document Tools Window Help - =] X
Q"S' T select g:‘

T »
£ ~
- "~ XC886/888CLM
: Infineon
E Capture/Compare Unit 6

TCTROL
Timer Control Register 0 Low Reset Value: 00
7 6 5 4 3 2 1 0
i T12
|_ CTM CDIR STE12 T12R PRE T12CLK
w rh rh rh rw I w I
||
z Field Bits |Type |Description
Z T12PRE 3 rw Timer T12 Prescaler Bit
’w In order to support higher clock frequencies, an
‘g additional prescaler factor of 1/256 can be enabled for
= the prescaler for T12.
= 0 The additional prescaler for T12 is disabled.
1 The additional prescaler for T12 is enabled. |
o5 i @ [ awofess [ gl @ @ | LiTH [H

*1:

Timer 12 Resolution:

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

CCUG: 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)

JJEiIe Wiew Options Add-Ins Windows 2 |
o - D ¢ Ho= 2

g DAvE XC888CLM ( Release v1.2 )

¥ Capture / Compare Unit 6 (CCU6)
EX=EE
hodule C\Dckl Pin Control 1 | Pin Control 2| Timer12 Timer13 |Mu|ti Channell Channels | Trap / Interrupt Controll b | 4

—Input Selection {T13CLK) — Timer 13 Start Contral

Start T13 after initialization

Input selection fi solution: 0,083 (T13RS)

— Tirmer T13 Trigger Event Contral (T13TEC) — Tirmer 13 Single Shot Contral

r Enahle single shot mode

Trigger control | Disable trigger control
-+ = (T13550)

— Timer T13 Trigger Event Direction (T13TED)

Direction contral  |no action - |

—Timer T13 External Run Selection (T13 RSEL) —Timer 13 FPeriod Register

Period [hs] |1BB,BEBBB?

Timer T13 External Run IDisabIe axternal setting of T13 LI
Selection

— Interrupt Control of Timer 13

[ Enable interrupt for T13 period match (ENT13Pk)

Feriod register
(T13PRH, T13PRL) [ox0001

[” Enable interrupt for T13 compare match (ENT13CHM)

XCAE8CLM | C:hxCBABB\XCaa8 dav

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

CCUG6: Multi Channel: (do nothing)
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CCUG: Channels: click Configure Channel 2

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU6)
EX =R
taodule Clockl Pin Control 1 | Pin Control 2 | Tirner 12 | Timer13 | hulti Channel Channels |Trap / Interrupt Control | b | 4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 3

XKCBEECLM |C:\><CBBB\><CBBB.daV

Remember:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (note length, Timer_12)

P3.2 CC61 0 100 (note length, Timer_12)

P3.4 CC62 0 h 100 (note length, Timer_12) + 50 (note frequency, Timer_13)
P3.7 COUT63 0 | 50 (note frequency, Timer_13)
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CCUG: Channels: Configure Channel 2: Mode Selection: (do nothing)

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

" Disahle capture and compare modes

o

Cormpare mode 1 (use pin CCE2 as output)

Cormpare mode 2 (use pin COUTE as autput)

Compare maode difuse pins CCEZ and COLTE? as autput)
Dauble register capture made 1 (use pin CCHE as (hputy

Double register capture made 2 (use pit CCEZ a5 ihput)

Double register capture made 3 (use pit CCEZ &5 ihput)

Double register capture mede 4 (Use pin CCEZ a5 ihput)

Hall sensaor made (use pin CERPOEE as input)

Hysteresis like contral rode with dead tire genetation (Use pin CCROSZ as inmuty
ultiinput capture mode 1 (Use pins CCEZ and CCPOSE g8 input
fultiiput capture mode 2 (use pins CCEZ and CCPOSE a8 inmut)

ultiiput capture mode 4 (Use pins CCEZ and CCPOSE as inputy

0 Ty oy Ty oy 0y Yy Y Ty Ty

{
i
Aultiinput capture mode 3 (use pins CCEZ and CCRPOEE as input
i
(i

ultiiinput capture mode & (use pins CCER and CEPDEE as input

HCEIECLM |C.\><CBBB\><CBBB.daV
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infineon

CCUG6: Channels: Configure Channel 2: Modulation Control for CC62:
T12 Modulation Control for CC62: click/check ¥ Enable T12 modulation for CC62

CCUG6: Channels: Configure Channel 2: Modulation Control for CC62:
T13 Modulation Control for CC62; click M Enable T13 modulation for CC62

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=+ A oaE ?

g DAvE XC888CLM ( Release v1.2 )

¥ Configure CCU6 Channel 2
Er=EE

tode Selecion | Modulation Contral for CCB2 || Modulation Cantral for COUTBZ' Carntral |

— 112 Modulation Contral for CCE2
[]Enatle T12 modulation for CC&2 (T12MODEN)

— T13 Modulation Control for CCE2
[F]Enable T13 madulation far CCE2 (T13MODEN)

—Passive State Select (CCE2PS)

= The compare output CCEZ drives passive level
while CCEZST is '0!

The compare output CCE2 drives passive level
while CCEZST is "1

—Multi-Channel Contral for CCE2 (MCKMPS)

# Setthe COEZ outputio the passive state

The CCEZ output can deliverthe Pyl generated
sy e

— Trap Control for CCE2

r Enable the trap functionality of the output pin CCE2
(TRPEN;)

— Compare Output Contral for CCEZ (PSL)

& Tha passive level of CCEZ outputis '0'

" Tha passive level of CCE2 outputis 1!

XKCBEECLM |C:\><CBBB\><CBBB.daV

CCUG6: Channels: Configure Channel 2: Modulation Control for COUT62: (do nothing)
CCUG: Channels: Configure Channel 2: Control: (do nothing)

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

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU6)
EX =R
taodule Clockl Pin Control 1 | Pin Control 2 | Titner 12 | Timer13 | hulti Channel Channels |Trap / Interrupt Control | b | 4

—Channels

Configure Channel 0

Configure Channel 1

Configure Channel 2

XKCBEECLM |C:\><CBBB\><CBBB.daV

Remember:

Port_3 pins used by our PWM module:

Port Lines | Signal Duty Cycle [%)] (purpose, modulated by)
P3.0 CC60 0 5 (note length, Timer_12)
P3.2 CC61 0 100 (note length, Timer_12)

P3.4 CC62 0 length, Timer 12) + 50 (note frequency, Timer _13)
P3.7 COUT63 0 50 (note frequency, Timer_13)
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CCUG6: Channels: Configure Channel 3: Control: Compare Timer 13 Output Control:
click Enable alternate output function COUT63 for the PWM signal generated by T13

JJEiIe Wiew Options Add-Ins Windows 2
|l - Dl 4 H == 2

g DAvE XC888CLM ( Release v1.2 )

— Compare Timer 13 Output Control

Enable alternate output function COUTES for the
P signal generated by T13 (ECT130)

— CTrap Contral for COUTE3

- Enable the trap functionality of the output pin
COUTES (TRPEN13)

— Duty Cycle
Required duty cycle [22]

|1DD,DD

|1 o.0a
ID)(DDDD

Real duty cycle [#4]

Campare register
(CCBISEH. CCBISEL)

— Passive State Select (COUTEIFS)

+ The compare output COUTES drives passive level
while CCE3ST is '0'

The compare output COUTES drives passive level

— 113 Modulation Cantral (T131k)

& T13 output is not inverted

= T13 output is inverted far further modulation

while CCE3ST is "1

— Compare Output Caontrol for COUTES (PSLES)
* The passive level of COUTED outputis '0’

" Tha passive level of COUTES outputis 1!

XCA88CLM | C:4xCBABA\XCAEE dav

Exit this dialog now by clicking K the close button.
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CCUG: Trap / Interrupt Control: (do nothing)

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU
|8

Tirner 12 | Timer13| heulti Channell Channels |Interrupts Functions Parametersl Notesl b | 4

— Tran Fin Cantral (TRFFEM)
& Adtrap can only be generated by SW by setting bit TRPF

€ Atrap can be generated by S or by #ETEAP = 0!

— Trap Mode Control (TRPMO/TRFPRI)

& Thetrap state is leftwhen a zero-match of T12 fwhile counting up) is detected (synchronization to T12)
" Thetrap state is leftwhen a zero-match of T13 is detected (synchronization 10 T13)

" The trap state is left immediately without any synchronization to T12 or T13

— Trap Mode Confral (TRPRZ)

& Bit TRFF iz automatically cleared by HW (according to TRFFEMN, TRPEMO and TRER1)

" The trap state can be left as soon as bit TRPF is reset by 5W (according to TRPPEN, TRPMO and TRPMT)

— Trap Interrupt Contral ————————————————— Interrupt Cantral and Interrupt Node Pointer Configuration

[" Enable trap interrupt (ENTRPF) Interrupt Caonfiguration

XKCBEECLM |C:\><CBBB\><CBBB.daV
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CCUG: Interrupts: change CCUG Interrupt Node 2 to Priority 2, Level 13

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=+ A oaE ?

g DAvE XC888CLM ( Release v1.2 )

% Capture / Compre Uni 6 (CCU6)
o8 @tm -| 2 Priority

Tirmer 12 | Tirner 1 3| kulti Channel | Channels | Trap { Interrupt Contro

Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority 3

Lewvel O Man Maskable Interrupt (NhIL) Highest Priority (can't be changed)
L

o

Lewvel 1 External Interrupt 0

o

Lewvel 2 Timer 0 Interrupt

o

Lewel 3 External Interrupt 1

o

Lewel 4 Tirner 1 Interrupt

Lewel 5 UART Interrupt

Level B Tirmer 2 { BRG { MultiCAN Made 0 Interpts
Level 7 ADC { MuiCAN Node 1 and 2 Interpts
Lewel 8 SEC Intermpt

Lewvel 9 External 2/ T21 { UART { BRG] Intrpts

o

o

5

5

o

Lewel 10 External [6:3] / MultiCAN Node 3 Interpts
Lewvel 11 CCLIE Mode 0/ MuliCAN Node 4 Interpts
Level12 CCLIE Mode 1 / MuliCAN Mode 5 Interpts
Lewvel13 CCLE Mode 2 / MuliCAN Node B Interpts
Lewvel 14 CCLIE MNode 3 / MuliCAN Node 7 Interpts

o

=

gl oleiole olede cfjeloelo

e

=
DETR AR E Sy Iy SR oy Ty

el e el ailde et ie e e

R

XKCBEECLM |C:\><CBBB\><CBBB.daV

Priority 2, Level 13
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T12 T120M | o
One match -

T12
Period match

CTRAP

Event ENWHE

Cermrect Hall
Event

Multi-Channel

Transfer

Note:

ISL.6

1l
ISL.7

Cempara match T13CM

ISH.0

. T13PM H—e"0 L
Period match - ENT13PM

ISH.1

TRPF |
ISH 2

ISH.5

CHE

ISH.4

Shadow ——— STR |0
ENSTR

ISH.7

Interrupt Node Selection:

o
ENT120M

IENL.B

IENLT

oo |

ENT13CM

IENH.O0

>=1

-

IENH.1

_r"’o H
ENTRFF

IENH.2

»>=1

-

IENH.5

| o0

ENCHE

IENH.4

»=1

-

IENH.7

| 9/:
O/ )

| o
INPHE INPH4

| o
o .

| o
NPA1 INPHO

| o,
o .

L o”
INFLT INPLB

CCUE Interruptnode €
CCUE Interrupt node 1

CCUE Interrupt node 2

CCUE Interrupt node 2

| could not find asimilar picture in the XC888 User’s Manual, therefore | took the picture from the

XC866 User's Manual.
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Interrupt Request Sources:

ianes
Lowest
CCUG interrupt node 0 N Priority Leve
|
N IRCON3.0 - « o « o o« ,
IRCON3. 1 ECCIPO P14/ 0
IENT.4 IPH1.4 I
I
i
CCUG interrupt node 1 ./ / ] N M
MUliCAN & IRCON3.4 »=1 «o 2 g
ulti B
jECC'lP 05 i P15/ S
IRCON3.5 IEN15 IPH1.5 | e
q
u
CCUB interrupt node 2 —,M’— ./ '/ / 1 e
1 C ° "
IRCOM4.0 S A
0063 C
MutliCAN_6 =P SEEER e+
IRCON4.1 IENT6 IPHT.6
CCUE interrupt node 3 : *
IRCON4.4 _— /c 'f/o ./ " N
MultiCAN_7 ECCIP} 0068 |, — '
IRCON4.5 IEN1.7 IPH1.7 | ||
EA 1 T
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Interrupt Source and Vector:

¥ | Adobe Reader - [XC88xCLM_UM_vi1_1.pdf]
l@File Edit View Document Tools Window Help

Table 5-1

Interrupt Vector Addresses (cont'd)

Interrupt System

Interrupt
Node

. Bookmarks

Vector
Address

Assignment for
XC886/888

Enable Bit

SFR

XINTRG

0023,

MultiCAN Nodes 1 and 2

ADC[1:0]

EADC

XINTRT

002B,,

SSC

ESSC

XINTRS8

0043,

External Interrupt 2

T21

CORDIC

UART1

UART1 Fractional Divider
(Normal Divider Overflow)

MDU[1:0]

EX2

XINTR9

External Interrupt 3

External Interrupt 4

External Interrupt 5

External Interrupt 6

MultiCAN Node 3

XINTR10

0053,

CCUG INFPO

MultiCAN Node 4

ECCIFO

XINTR11

005B,,

CCUG INP1

MultiCAN Node 5

ECCIP1

XINTR12

0063

CCU& INP2

MultiCAN Node 6

ECCIP2

XINTR13

006B,,

CCUG INP2

MultiCAN Node 7

ECCIP3

W - Comments‘ Attachments

Application Note

| 44 4 [ 123orest
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Priority Structure within Interrupt Level:

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf]
lﬁ!:ile Edit View Document Tools Window Help

Table 5-2 Priority Structure within Interrupt Level
Source Level
MNon-Maskable Interrupt (NMI) (highest)

: Bookmarks

External Interrupt 0

Timer O Interrupt

External Interrupt 1

UART Interrupt

Timer 2,UART Normal Divider Overflow,
LIN, MultiCAN Interrupt

ADC, MultiCAN Interrupt
S5C Interrupt

External Interrupt 2, Timer 21, UARTT,
UART1 Normal Divider Overflow,
CORDIC, MDU Interrupt

External Interrupt [6:3], MultiCAN

CCUG Interrupt Node Pointer O, MultiCAN
Interrupt

CCUG Interrupt Node Pointer 1, MultiCAN
Interrupt

CCUG Interrupt Node Pointer 2, MultiCAN
Interrupt

CCUG Interrupt Node Pointer 3, MultiCAN
Interrupt

1
2
3
Timer 1 Interrupt 4
5
6

User's Manual 513 1.1, 2007-05
Interrupt System, v 1.0

lid 4 [ =cfeer [p b0 ©

W - Comments‘ Attachments
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Interrupt Priority Level Selection:

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf] _ =] x|
E;]File Edit View Document Tools Window Help _1=]X]
£
E Table 5-3 Interrupt Priority Level Selection
|| IPHx/IPH1.x |IP.x/IP1.x Priority Level -
0 0 Level O (lowest)
0 1 Level 1
; 1 0 Level 2
1 1 Level 3 (highest)
7;0/
e B 7.93%11250n _ﬁ lJ:J
=Je P 4 [ 1eofess [ 3l @ © | O = D
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Interrupt Priority Register:

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf] _ =] x|
'i] File Edit View Document Tools Window Help -2 X
»
2 1P1 Z‘
E Interrupt Priority 1 Register Reset Value: 00,
2 7 6 5 4 3 2 1 0
E PCCIP3 PCCIP2 PCCIP1 PCCIFO PXM PX2 PSSC PADC
rw rw rw n n w nw w [z
Field Bits Type |Description
PADC 0 rw Priority Level Low Bit for Interrupt Node XINTR6
_ PSSC 1 rw Priority Level Low Bit for Interrupt Node XINTR7
| PX2 2 rw Priority Level Low Bit for Interrupt Node XINTR8
PXM 3 rw Priority Level Low Bit for Interrupt Node XINTR9
PCCIPO 4 rw Priority Level Low Bit for Interrupt Node XINTR10
. PCCIP1 5 rw Priority Level Low Bit for Interrupt Node XINTR11
E PCCIP2 6 rw Priority Level Low Bit for Interrupt Node XINTR12
g
Z/ User's Manual 5-33 V1.1, 2007-05
3 Interrupt System, VV 1.0
.
| A
a P @ [ weofeer [ Bl @ @ BIER TR
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Interrupt Priority High Register:

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf] _ _ =] x|
'i| File Edit View Document Tools Window Help i |E’|£|
r
IPH1 Z‘
Interrupt Priority 1 High Register Reset Value: 00
7 6 5 4 3 2 1 0

PCCIP3H | PCCIP2H | PCCIP1H | PCCIPOH | PXMH PX2H PSSCH PADCH

| Pages ‘| Bookmarks

rw rw rw w w w rw o —
Field Bits Type |Description
PADCH 0 rw Priority Level High Bit for Interrupt Node XINTR6
; PSSCH 1 rw Priority Level High Bit for Interrupt Node XINTR7
: PX2H 2 rw Priority Level High Bit for Interrupt Node XINTR8
PXMH 3 rw Priority Level High Bit for Interrupt Node XINTR9
PCCIPOH 4 rw Priority Level High Bit for Interrupt Node
XINTR10
E PCCIP1H 5 rw Priority Level High Bit for Interrupt Node
= XINTR11
;/ PCCIP2H 6 rw Priority Level High Bit for Interrupt Node
E XINTR12
§ PCCIP3H 7 rw Priority Level High Bit for Interrupt Node
3 XINTR13
L Eg
a [ 4 =sofeer | bl © =
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Location of the Interrupt Request Flags:

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf]
lﬁFiIe Edit View Document Tools Window Help

Interrupt System

Table 5-4 Locations of the Interrupt Request Flags (cont'd)

. Bookmarks

Interrupt Source Interrupt Flag SFR
SSC Error EIR IRCON1
SSC Transmit TIR IRCON1
SSC Receive RIR IRCON1
MultiCAN Interrupt O CANSRCO" IRCON2
MultiCAN Interrupt 1 CANSRC1" IRCON1
MultiCAN Interrupt 2 CANSRC2" IRCON1
MultiCAN Interrupt 3 CANSRC3" IRCON2
MultiCAN Interrupt 4 CANSRC4" IRCON3
MultiCAN Interrupt 5 CANSRCE" IRCON3
MultiCAN Interrupt 6 CANSRCE" IRCON4
MultiCAN Interrupt 7 CANSRCT7" IRCON4
CCUG Node 0 Interrupt CCUBSRD IRCON3
CCUG Node 1 Interrupt CCUBSR1 IRCON3
CCUBG Node 2 Interrupt CCUBSR2 IRCON4
CCUG Node 3 Interrupt CCUBSR3 IRCON4
Watchdog Timer NMI FNMIWDT NMISR
PLL NMI FNMIPLL NMISR
Flash NMI FNMIFLASH NMISR
VDD Prewarning NMI FNMIVDD NMISR
VDDP Prewarning NMI FNMIVDDP NMISR

Flash ECC NMI FNMIECC NMISR

" Different MulfiCAN interupt can be assigned to different MuliCAN interrupt output lines [7:0] via MultiCAN
registers NIPRx/MOIPRn.

= - CommentS‘ Attachments

4 a[wofest b bl O ©
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CCUG: Functions: Initialization Function: click/check M CCU6_vInit

CCUG: Functions: Function Library (Part 1): click M CCU6_vStartTmr

CCUG6: Functions: Function Library (Part 1): click M CCU6_vSetTmrPeriod

CCUG: Functions: Function Library (Part 3): click M CCU6_vEnableShadowTransfer
CCUG: Functions: Function Library (Part 3): click M CCU6_vL oadChannel ShadowRegi ster

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 A oaE ?

g DAvE XC888CLM ( Release v1.2 )

W% Capture / Compare Unit 6 (CCU6)
EX=EE

— Initialization Function — Source File

CCB_wnit ICCB_vInit File name fccs.c

— Function Librany (Fart 1) — Function Librany (Fart 2)
[Flccs_vstarTme© [Cob_vstartTmr || | I SHINT wixNTRI0ler [SHINT vidNTR1Olsr
[~ COB_vStopTmr [CChvampTmr | | 1 BHINT wixINTRITIsr [SHINT_vikNTR lsr
I CCB_vResetTmr [CCh_vResetimr | | ¥ SHINT viXINTR12Isr [SHINT vidNTRI 2lsr
[Flcce_vsetTmieriod [(CCh_vaetTmPeriad || | T SHINT w3l [SHINT widNTR 3ler

— Function Library (Part 3)
I~ CCH_uwGetTmrCaunter CCE_uwGetTmrCounter

[~ CCH_uwSetTmrCounter CCE_uwSefTmrCounter

I~ CCH_vSetDeadTimeFeriod CCE_ wESetDeadTimeFeriod
CCE_vEnab\eShadDwTransfer CCE_wvEnableShadowTransfer
CCE_VLDadChanneIShadowReg\Ster CC6_vLoadChannelShadowRegister
" CCE_uwGetChannelShadowRegister CC6_uwGetChannelShadowRegister
[T CCB_uwGetChannelRegister CCE_uwGetChannelFegister

[~ CCE_wSetStatusBit CChH_w3SetstatusBit

[~ CCH_wResetStatusBit CChE_wResetStatusBit

[~ CCE_uwGetTmrPeriod CCB_uwGetTmiPeriod

XKCBEECLM |C:\><CBBB\><CBBB.daV

CCUG: Parameters: (do nothing)
CCUG6: Notes: If you wish, you can insert your comments here.

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

File or click
Generate Code

ol

DAVE will show you all the files he has generated
(Project Documentation opens automatically).

%% DAVE - [Generated Files in 'C:1XC888'] j _ = x|
2 File View Options Add-Ins Windows 2 - Eli”
‘DEH 4 noE 9

IEEEEIR]

DAVE's Project Documentation i|
Project: XCg888.dav

Controller: XC888CLM-SFF

Compiler: Keil

|Memory Model: SMALL

Date: 02.09.2007 08:07:09

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

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

Generated Files:
MAIN.H
MAIN.C
START_XC.A51
SHARED_INT.H
SHARED_INT.C
10.H
10.C
UART.H
UART.C
TO1.H
T01.C
CC6.H
cce.C
XC888.ASM

XKCBEECLM |C:\><CBBB\><CBBB.daV

Close DAVE: File—Exit Savechanges? click Yes
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Start Keil pVision and open your Keil Project:

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

Project - Open Project

Select Project File: Look in: choose C:\XC888

Select Project File: Files of type: choose Project Files (*.uv2)
choose XC888.Uv2

Open

'uVision3 ;lglil

%Eile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

PEHG|r 2R (0 |EE %R W ~a# e»@& a[BR ¢ o0 m
S e W K rlar=

|Praject Warkspace v x|

Select Project File

Lookin:“@xcaaa Lll «riim

REREEY

=
(1

File narme: IXCBBE.UVZ LI Open

R —— o |
Files of type: Project Files (*.uw2) - Cancel
7

[

| Cutput Window

v
<[ <] » [»I]\Build 4 Command ) Find in Files [ |« | >|_I

Application Note 142 V2.0, 2007-11




AP08068

o .
@lneon XC88x Starter-Kit Playing Music

%Eile Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help

QUi ne|2e|EEs %% W SR |-+ 0|5 @ B o o5 @
e lEe X | K v|am =
| Project Warkspace - x|

& File 'C:\XC888C888.dpt' has changed.
Do you want to migrate the changes ?

Yes [No

a[=[u* [T

IL'
KN |»

| Cutput Window

<[ <] » [»I]\Build § Command }, Find in Files [

Click Yes
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Project — Rebuild all target files or | click

\4.c888 - pVision3

2 $1 éx|Target 1

‘%ild all target fillea
L5y

Ea Dave Files
START xC.a51
FAINLC

\AXC888 - pVision3 - [C:\XC888\MAIN.C] _ =] x|
File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help = El Xl
AEHE| B[22 |EE %% B s« » @& alBE 0 e m
R E eS| Y gs\lTargetl AT =
| Project Workspace - x| 251 /7 USER CCDE END Z
=43 Target 1 oED
=-&3 Dave Files 25| while (1)
B START_XC| || 254 {
MAINLC 255
10.C 28| // USER CODE BEGIN (MAIN Main,4)
UART . 257 printf {(menu) ;
TolC 222 select=1input () ;
SHARED 260 switch (select)
cco.c 261 {
-3 User Files 252 case '1': blinking=OFF, IO vSetPin(P3 @), printf(messagel); break;
263 case 'Z7: blinking=0FF, IC vResetPin(P3 f), printfimessageZ); break;
264 case '3": blinking=O0ON, printf (message3}; break;

265 1
266 S/ USER CODE END

B
267 _ Jﬂ
< | e | »

EIEINEES MANG |B) UARTC |B) TOC [BISHARED.[E MAINH |

*¥I|Build target 'Target 1°'
'|assenbling START XC.aSl...
compiling MATIN.C... i
compiling IO.C...

compiling UART.C...

compiling TO1.C...

compiling SHARED INT.C...

compiling CCa.C. ..

linking. ..

Program Size: data=33.2 xdats=2 const=217 code=1677

creating hex file from "HC388"™...
MHECE858" - 0 Error(s), 0 Warningi(s). X
| »

<[ <] » [»I]\Build § Command } Find in Files [ || «|

|»

| Cutput Window
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Insert your application specific program:

m

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

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

N~ -
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Double click MAIN.C and change Global Variable menu

from:

code char menu[] =

“\r\n\n\n\n"

"1...LED Port_3 Pin_6 ON\r\n"

"2 ...LED Port_3 Pin_6 OFR\r\n"
"3... LED Port_3 Pin_6 blinking\r\n"
" \n\n";

to:

code char menu[] =

"\r\n\n\n\n"

/["1...LED Port_3 Pin_6 ON\r\n"

/["2 ... LED Port_3 Pin_6 OFF\r\n"

/"3 ... LED Port_3 Pin_6 blinking\r\n"

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

... play: Y esterday\n"

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

.. play: Take Me Home, Country Roads\n"
.. play: Estanzt ein Bi-ba-butzemann\n"

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

... play: Thelittle drummer boy\n"

.. play: Hey, Pippi Langstrumpf\n"

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

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

.. play: Lili Marleen\n"

“ xSt iSd40caooy

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

"z ... back to main menu (anytime)\n"
" \n\n";
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\AXC888 - pVision3 - [C:\XC888\MAIN.C] | _ =] x|

"Bl File Edit ¥iew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
: e -+ a8 q @EE oY o

cEmHe S| K[Target Tawm=

[Project Workspace - x| 07z ););:hr:r:r:r:r:r:r:r:r:hr:r:r:r:r:r:r:r:r:r:r:r:r:r:hr:r:hr:r:r:r:r:r:r:r:r:r:r:r:r:r*********************Z

=43 Target 1 073 | S/ @Global Variables

Ea DaVeFileS 0?4 f/f/:l-:l-:l-:l':l-:l-:l-:l-:l':l-:l-:l-:l-:l':l-:l-:l-:l-:b-:l-:l-:l-:l-:f-:l-:l-:l-:l-:}-:l-:l-:l-:l-:l-:l-:l-:l-:l-:l-:l-:l'***********************:
- [B START_XC.a51 075
076 | /S USER CODE BEGIN (MAIN General,7)
077 | code char menul[] =
o078 | "wrinininin"
ora | /"1 ... LED Port 3 Pin 6 OM\rin"
geo | /"2 ... LED Port 3 Pin 6 OFF\r\n"
oe1 | /"3 ... LED Port 3 Pin 6 blinking\rin" B
pgz | "a ... play: Maus am Mars\n"
-3 User Files 083 | "b ... play: Yesterday'.n"
pg4 | " ... play: Frere Jacques / Lazy John / Bruder Jakobin"
pas | "d ... play: Happy birthdayin"
08 | "e ... play: Take Me Home, Country Roadsin"
pg7 | "f ... play: Es tanzt ein Bi-ba-butzemannin"
pgg | "g ... play: Ich geh mit meiner Laternsin"
pga | "h ... play: The little drummer boyin"
pan | "1 ... play: Hey, Pippi Langstrumpfin”
pg1 | "3 ... play: Stille Macht, heilige Nachtin"
pgz | "k ... play: Junge komm bald wiederin"
p93 | "1 ... play: Lili Marleen‘n"
p94 | "m ... play: musical scale / chromatic scale / for testing purpose
pgs | "z ... back to main menu {(anytime)in”
036 " rhn'y
097
095 | code char question[] = -
[«] | LI_I
Br.| E. |@s. |*0r. D1 | MANG [B UARTC |B ToIc |BISHARED.|E COBC B MAINH |

<[ \BuITd f Command f, Fnd i ries 7 T TF]
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Double click MAIN.C and change Global Variable menu

from:

code char menu[] =

“\r\n\n\n\n"

/["1...LED Port_3 Pin_6 ON\r\n"

/["2 ... LED Port_3 Pin_6 OFFR\r\n"

// 3...LED Port_3 Pin_6 blinking\r\n"

.. play: Maus am Mars\n”

... play: Y esterday\n"

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

.. play: Take Me Home, Country Roads\n"
.. play: Estanzt ein Bi-ba-butzemann\n"

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

... play: Thelittle drummer boy\n"

.. play: Hey, Pippi Langstrumpf\n"

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

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

... play: Lili Marleen\n"

Jfffjdﬁddddm

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

.. back to main menu (anytime)\n"
' \r\n";

to:

code char menu[] =
"\n\n\n"
... play: Maus am Mars\n"
... play: Yesterday\n"
... play: Frere Jacques/ Lazy John / Bruder Jakob\n"
... play: Happy birthday\n"
... play: Take Me Home, Country Roads\n"
.. play: Estanzt ein Bi-ba-butzemann\n"
... play: Ich geh mit meiner Laterne\n”
... play: Thelittle drummer boy\n"
.. play: Hey, Pippi Langstrumpf\n"
.. play: Stille Nacht, heilige Nacht\n"
... play: Junge komm bald wieder\n"
.. play: Lili Marleen\n"

_—-75‘_—-'_—-':9@-_—;(5010-695

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

. back to main menu (anytime)\n"
' \r\n";
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XC888 - p¥ision3 - [C:\XC888\MAIN.C] = Elil

= == =

EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help B El Xl

4 % % % | @ -3 a8 q@E o e

CHBe Xy ~|laz =
|Project Warkspace v x| 07 3
=43 Targetl 70 | /s s st o st b st bbb s ab s s 30 30 sk b sk sk sk ok sk ok ok sk ok sk ok sk ot sk o s ab R SRR E RS sk sk ok sk sk sk sk skt sk
=23 Dave Files 073 | // @Global Variables
START XC.@S]. 0?4 /K‘iiiiiiiii:l’:f:l’:l’:l’:l’iiiiiiiiiiiiiiiJl’:l’:f:l’:l’:l’:l’iiiiiiiiiiiiiiiiiiiiiiiii*iiii*i
075
075 | /# USER CODE BEGIN (MAIN General,7)
077 | code char menu(] =
078 | "wnhnin®
07 | "a ... play: Maus am Marshin"
pa0 | "k ... play: Yesterday'n" e
] CC6.C pg1 | "¢ ... play: Frere Jacques / Lazy John / Bruder Jakobin"
-3 User Files pgz | "d ... play: Happy birthdayin"
p83 | "e ... play: Take Me Home, Country Roadsin"
pgd | "f ... play: Es tanzt ein Bi-ba-butzemannin"
pgs | "g ... play: Ich geh mit meiner Laternein”
pg6 | "h ... play: The little drummer boyin"
pg7 | "1 ... play: Hey, Pippl Langstrumpfin"
pgg | "7 ... play: Stille Nacht, heilige Nachtin"
pgg | "k ... play: Junge komm bald wiederin®
pgg | "1 ... play: Lili Marleenin"
pg1 | "m ... play: musical scale / chromatic scale / for testing purpose / Tc
p9z | "z ... back to main menu {(anytime)in"
paz | " Wrhn';
094
ng5 | code char question([] =
pgg | "vour choice: ;
097 -
[« | >
E. (@ |*n. = | RAAIN.C | UART.C [ TM.C |ESHARED.|E CC6C B MANH |

* AT [PI\Bud j Command fi_Find i Files T TF]
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/

Double click MAIN.C and delete Global Variables messagel, message? and message3

from:

code char messagel[] =
“\n*** _LED Port_3 Pin_6 ON ***\r\n";

code char message?[] =
"\n*** |_ED Port_3 Pin_6 OFF ***\n\n";

code char message3[] =
“\n*** _LED Port 3 Pin 6 BLINKING ***\r\n";

to:

\Axc888 - pVision3 - [C:\XC888\MAIN.C] _ = x|
‘B Fle Edit View Project Debug Flash Peripherals Tools SYCS Window Help B Elil
8 6% %% B ~aH = e a ([@F 0 e 5
S e X | K|Target ~|lam®=
|Project Warkspace - x| 075 3
=43 Target 1 07 | // USER CODE BEGIN (MAIN General,7)
=23 Dave Files 077 | code char menu[] =
START_XC.a51 078 | "wnhnin”
MAIN.C 079 | "a ... play: Maus am Mars\n"
o.c ps0 | "b ... play: Yesterdayin"
UART .C gl | "¢ ... play: Frere Jacques / Lazy John / Bruder Jakobi\n"
pez | "d ... play: Happy birthdayin"
TO1.C
gga | "e ... play: Take Me Home, Country Roadsin”
SHARED_INT.C pgd | "f ... play: Es tanzt ein Bi-ba-butzemannin"
cce.c pgs | "g ... play: Ich geh mit meiner Laternein” b
-3 User Files pg6 | "h ... play: The little drummer boy.n"
pg7 | "1 ... play: Hey, Pippi Langstrumpfin®
peg | "3 ... play: dtille Nacht, heilige Machtin”
pga | "k ... play: Junge komn bald wiederin"
pog | "1 ... play: Lili Marleenn"
p91 | "m ... plav: musical scale / chromatic scale / for testing purpose / Tc
09z | "z ... back to main menu {(anytime)in"
paz | " Wrhn';
094
095 | code char questicn[] =
095 | "your choice: "
097
038 | volatile int xdata R5Z3Z wailt=183; // 183 * Timer O-overflow = 183 * £
pgg | bit blinking=0N;
100 | char zselect=T 7;
101 | // USER CODE END =
[« | LI_I
E. (@ |*n. = | RAIN.C | UART.C [ TM.C |ESHARED.|E CC6C B MANH |

* AT [PI\Bud j Command fi_Find i Files T TF]

Application Note 150 V2.0, 2007-11




. AP03068
@ln% XC88x Starter-Kit Playing Music

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

from
char input (void)
{
char in="",
do
{
printf(question);
while ('RI);
RI=0;
in = SBUF,;
twhile (in'="1'&& in!="2' && in!1="3);
returnin;
}
to
char input (void)
{
charin=""
do
{
printf(question);
while ('RI);
RI=0;
in=SBUF;
}while (!(in>="d&&in<='m') );
returnin;
}
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\AXC888 - pVision3 - [C:\XC888\MAIN.C] _ =] x|
‘BiFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help 2 Elil
AEEHg b e -+ E q @E o e o
CEmHe | 8 K[Target Taw=
[Project Workspace - x| 295 /);:r:r:r:r:r:r:r:r:r:r:r:r:hr:r:hr:r:r:r:r:r:r:r:r:r:r:hr:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:hr:r*********************Z
=43 Target 1 296
Lij--a_ Dave Files 227 -// USER CODE BEGIN (MAIN Main,1)
- [B START_XC.a51 228 char input (void)

2291

230 char in=" ';

231 do

232 {

293 printf {question) ;

234 while (I!RI);

235 RI=0;

-1 User Files 936 in = SBUF:

237 iwhile { !{inr=Ta’&&in<="m") );

236 return in;

239 -}

240 /S USER CODE END

2 b

247 void main (void)

2431 {

244 /4 USER CODE BEGIN (MAIN Main,Z)

245

246 /S USER CODE END

247

245 MAIN vIniti{}; -

249

250 // USER CODE BEGIN (MAIN Main,3)

251 PZ DATA=LED OFF; v
i ] | ﬂ"
E. | . |=. | MAING B UARTC (B T01.C [BISHARED.|E® OC6C B MANH |

<[ BUITd f Command f, Fnd i rites 7 T TF]
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Double click MAIN.C and extend/change [ “switch/case” in void main (void) | :

from:

switch (select)

case '1": blinking=OFF, 10_vSetPin(P3_6), printf(messagel); break;
case ‘2" blinking=OFF, I0_vResetPin(P3_6), printf(message2); break;
case '3": blinking=ON, printf(message3); break;

}

to:

switch (select)

{

case 'a': ++next song a, play song(); break;
case 'b': ++next song b, play song(); break;
case 'c': ++next song c, play song(); break;
case 'd': ++next song d, play song(); break;
case 'e': ++next song e, play song(); break;
case 'f': ++next song f, play song(); break;
case 'g': ++next song g, play song(); break;
case 'h': ++next song h, play song(); break;
case 'i': ++next song i, play song(); break;
case 'j': ++next song j, play song(); break;
case 'k': ++next song k, play song(); break;
case 'l': ++next song 1, play song(); break;
case 'm': ++next song m, play song(); break;
}
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\AXC888 - pVision3 - [C:\XC888\MAIN.C]

== x]

"Bl File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help - Elil
: e -+ E q @EE o e o

&[5 @ X | §8 ATarget | rlar=

| Project Workspace - x| 254 Z

=43 Target 1 265 while (1)

=23 Dave Files 256 {
- [B START_XC.a51 257
258 // USER CODE BEGIN (MAIN Main,d)
269 printf (menu) ;
260 select=input{);
2h1
262 switch (select)
263 {
254 case "a': ++tnext song a, play song{); break;
-3 User Files 25 case 'b': ++next:song:b, play:song {(); break;
266 case 'C': ++next song c, play song(); break:;
257 case 'd': +inext song d, play song(}; break;
bl oie] case 'e': ++next song e, play song(); break;
259 case 'f': ++tnext song f, play song(); break;
270 case 'g': +inext song g, play song(); break;
271 case 'h': ++next song h, play song(); break;
272 case 'i': ++next song i, play song{); break;
273 case "j': ++next song j, play song{); break;
274 case 'k': ++next song k, play song(); break;
275 case '1': +4next song 1, play song(); break;
276 case 'm': +inext song m, play song(); break;
277 1
278 /¢ USER CODE END
279 o
280 1 -
|« »
E. | . |=. | MAING |B UARTC (B T01.C [BISHARED.|E® OC6C (B MANH |

<[ BUITd f Command f, Fnd i rites 7
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Double click SHARED _INT.C and delete code

from:

// Toggle P3.1 = One Match:

IO _vTogglePin(P3 1)

to:

\Axcs88 - pvision3 -

[C:\XC888\SHARED_INT.C]

== x|

File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help

=|&x]

AEHE PR (0| EE %% W Ba P E R A= A W= ][RR A
& e X | KTarget T ez =
[Praject Warkspace v x| 08 q 3
E""ﬁ Target 1 207 S/timer T12 one match detection
=23 Dave Files 208
# START_XC.as51 209 SFR_PAGE{ ccl, noSsT); S/ switch to page 0
MAIN.C 210
0.C 211 CCU&_ISRL = 0xd40; //clear flag ISL T1ZoM
UART.C -
T01C 213 /¢ USER CODE BEGIN (NodeIZ,16)
: 214
HE R 215 S/ USER CODE END
Ce.C .
-1 User Files 217 }
218
21g SFR_PAGE{ cc3, noSsT); S/ switch to page 3
220
221 if (CCUA ISL & Ox80) A/1f ISL TI2EM
222 {
223 S/timer T12 period match detection
224
no SFR_PAGE{ ccl, noSsT); S/ switch to page O
226
227 CCU&_ISRL = 0xB0; //clear flag ISL T1ZPM
228
229 S/ USER CODFE BEGIN (NodeIZ,17)
230 S/ Toggle P3.3 = Period Match: i
231 IO vTogglePin (F3 3);
232 S/ USER CODE END =
4 | | »
B. =@ [*. = MAING |B) UARTC [B T01.C EISHARED.|E® cC6C |® MaNH |

*[FT X[ F[P\Burd j, Command fi_Find i Files 7 1

T
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Double click SHARED _INT.C and delete code

from:

// Toggle P3.3 = Period Match:
IO vTogglePin(P3 3);

to:

XC888 - pVision3 - [C:\XC888\SHARED_INT.C] o El Xl
EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help R El Xl
ASHE PR (o EE L% W @ -3 e a @E oY
© e X | g KTarget T MEEE:
e SET] | B J/timer T1Z2 one match detection zl
=83 Target 1 208
ES Dave Files 209 SFR_PAGE( ccO, noSsT); S/ switch to page 0
- [# START_XC.a51 210
211 CCU6_ISRL = 0x40; /Sclear flag ISL TilZoM
212
213 // USER CODE BEGIN (NodeIZ,16)
214
215 /¢ USER CODE END
216
X 217 1
-3 User Files 213
219 SFR_PAGE( cc3, nofsT); S/ switch to page 3
220
221 if (CCUA_ISL & Ox80) //1f ISL TiZPM
222 {
223 SAtimer Ti12 period match detection
224
295 SFR_PAGE( ccO, noSsT); S/ switch to page 0
226
227 CCU6_ISRL = 0xB0; //clear flag ISL T1ZpM
208
229 // USER CODE BEGIN (NodeIZ,17)
230
23 /¢ USER CODE END e
232
233 1 -
4 | | »
B @ [*. || MAING |B) UARTC [B T01.C EISHARED.|E® cC6C |® MaNH |

*[FT X[ F[P\Burd j, Command fi_Find i Files 7 1 %]
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Double click MAIN.C and insert Global Variables:

Construction of the music data:

created by Christan Perschl (www.perschl.at)

C,D,E,F,G,A,H: play note
+: the + raises its note a semitone: Cis, Dis, Eis, Fis, Gis,
Ais, His
-: the - lowers its note a semitone: Ces, Des, Es, Fes, Ges, As,
Hes
Lx : Change note length
(x =1,2,4,8,16 -> 1l=whole-note, 2=half-note, 4=quarter-
note, ...)
Px : play rest
(x =1,2,4,8,16 -> 1l=whole-rest, 2=half-rest, 4=quarter-
rest, ...)
Ox : Change octave (x = 0,1,2,3)
. : Extend preceding note by half of its value
Tx : Change tempo (x = 72 ... 199 Beats per Minute)

Note (restrictions/limits):

The chosen octaves supported by the algorithm used

[read song string()] fit a descant recorder perfectly.
Therefore, to keep the programming example simple, notes below
octave 0 (00) are note supported!

Also, be aware that not every song sounds good on a descant
recorder.

*/

unsigned int T13 valued] =
{45802,43309,40816,38590,36364,34383,32389,30612,28943,27273,25782,24291,200} ;
// Timer-T13-periods (frequency) of the notes
// [0]l=c', [1]=cis"', [2]=d’, [3]=dis", [4]=e"', [5]
// [6]1=fis', [7]1=g', [8]=gis', [9]=a"', [10] als',
// [12]=<Frequency for rest>

_[],

unsigned int length of a whole note = 23438;
// Default-length of a whole-note with tempo 120

Note:
ThenotesCc,D,E,F,G,A,Haenamed C,D,E, F, G, A, B in other countries.
In this document we stick to the German names.
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\AXC888 - pVision3 - [C:\XC8SS\MAIN.C] _ =] x|
‘Bifile Edit View Project Debug Flash Peripherals Tools SVCS Window Help & El Xl
ASHG| 2R 90| ~# > a q(@EF o e
e X |9 KTarget rame=
|Praject Warkspace v x| 97 j
-~

=i3 Target 1 038 | velatile int xdata RSZ3Z2_wailt=183; // 183 * Timer (-overflow = 183 * &

099 | bit blinking=0N;

100 | char select=" T;

1m

102 | A/Music:

103 | A

104 | Construction of the music data:

105

106 created by Christan Perschl (www.perschl.at)

107 ]

-3 User Files 108 | ©,D,E,F,5,A,H: play note

g | +: the + ralses its note a semitone: Cis, Dis, Fis, Fis, Gls, dAis, His

110 —: the - lowers Its note a semitone: Ces, Des, Es, Fes, Ges, As, Hes

111 Lx : Change note length

112 (x = 1,2,4,8,16 -» Il=whole-note, Z=half-note, d=guarter-note,

113 Px : play rest

114 (x = 1,2,4,8,186 -»> I=whole-rest, Z=half-rest, d=guarter-rest,

115 Ox 1 Change octave (x = 0,1,2,3)

i . I Extend preceding note by half of its value

117 Tx : Change tempo (x = 72 ... 199 Beats per Minute)

118
119 | Note (restrictions/1imits) :

120 | The chosen octaves supported by the algorithm used {readﬁsongﬁstring()}
121 | Therefore, to keep the programming example simple, notes below octave (
12¢ | Also, be aware that not every song sounds good on a descant recorder.

123 | *S -
124
125  unsigned int T13 values[] = {45802,43309,40816,38550,36364,34383,32389,

126 | 7/ Timer-T13-periods (freguency) of the notes

127 | /S [O0]=c',[1]=cis', [2]=d", [3]=dis', [4]=e', [5]=F",

128 | /' [6]=fis',[7]=qg',[8]=gis',[9]=a',[10]=ais"', [11]=h",
129 | /S [12]=<Fregquency for rest>

130
131 | unsigned int length of a whole note = 2Z3438;

132 | // Default-length of a whole-note with tempo 120
133
134 | // USER CODE END
135
136

137 /’fg’:\l‘:l':l':l':l':f':l':l':l':l':f':l':l':l':l':0':l':l':l':l':0':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'**********************ﬂ

138 | // @External Frototypes

139 S sk sk sk ok sk b s ok sk s sk b sb oo sk ab sk b ob ok s sk bbb ok o sk ab ok sk b o sk b sb ok ok ab sk b sbob b sk ab bk b o s sk ab b sk b ok sk dl

140 =
I <] | b
B. E. @ [*.|=. RAAIN.C | UART.C | TM.C |ESHARED.|E CC6C B MANH |
Fu A [ F[F[.Buld }, Command j, Find mFiles 7 T TF]

‘ <<< Il click hereto see more information about music !l >>>
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Double click MAIN.C and insert Global Variables (" songstrings’):

//Songs.

// Maus am Mars (song a) :

code unsigned char

songal |="T12000L4FL8AL401C.O0L8FEGL 201CO0P4P8L4EL 8GO1L4C.O0L8EFAL201CP4
P8OOL4FL8AO1L4C.O0L8FH-O1L4DFLS8FEDDCOOHO1CDCOOH-GL 2F.";

/Il Y esterday (song b) :

code unsigned char

songb|[]="T12000L 8GL 16FL 2F.PAL8BAHO1C+DEFL4EL 8DL 2D.PSL8DDCOO0H-AGL4H-
LBAL4A.LAGFLSAL2GLBDLAFL8AL2AAAL40O1DEFL8EDLA4E.L8DL4CEFCOOH-
AL8GL16FL2F.PAL8AHO1C+DEFL4EL8DL 2D.P8L8DDCO0OH-AGL4H-
LBAL4A.LAGFLSAL2GL8DLAFL8AL2A";

// Bruder Jakob (song ©) :

code unsigned char songc|]="T12000L4FGAFFGAFAH-O1L2CO0L4AH-O1L2CL8CDCOOL 8H-
L4AFO1L8CDCOOL 8H-L4AFFCL2FLAFCL2F",

// Happy birthday (song d) :

code unsigned char

songd[]="T12000L8DDL4EDGL 2F+L8DDL4EDAL2GL8DDL40O1DO0HL8GGLAF+L4EOL1L8C
COOL4HGAL2G";

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

code unsigned char

songef|="T19900L4DDE.L2D.P2L4EL8DL4EL 2G.P2L8AL4A.L4H.L2A LAEEEDL 8EL4AGL 1GP
1L4DDE.L2D.L4EGGHL1IHL4AAAAH.L2A.L4AEGGAL2G.LAGALIHL8HALAGL1AL4HALILG
L4HO1L4ADL1EL4AEEDOOL 1IHL8HAGALIHLBHALAGL1GLAGAL1G";

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

code unsigned char
songf[]="T19900L8DGGO1DDOOHHGGAADDL4GPSL8DGGO1DDOOHHGGAADDLAGPSLS
HAHO1COOAHO1CDOOL8HAHO1CO0AHO1CDOODGGO1DDOOHHGGAADDLAG';

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

code unsigned char
songg[]="T12000L8CL4FL8FAFAO1L4C.O0L4AL8FG.L16GL8GGAGLA4F.PAOOL8CLAFL8FA
FAO1L4C.O0L4AL8FG.L16GLB8GGAGL4F.PAOOL8AO1L4COOLBALAFLBAOLILACOOLBAL4F
LB8FGGGGAGLA4FP4.0O0L8AO1L4COO0OLBALAFLBAOLL4ACOO0LBALAFLBFGGGGAGLAFPA.";

/I Thelittle drummer boy (song h):

code unsigned char

songh|="T120P200L 2D .L4EL 2F+L 4F+L4F+L 8GF+LAGL 2F+P2LADDEF+LAF+LAF+L4F+L8G
F+L4GL2F+P2LAEF+LAGAAAHLBAGLAF+L 2EP2L AEF+LAGAAAHO1L8COOL8HL4AL2GL8
HALAGL 2F+L8AGL4F+L2EP1L 2D.L4EL 4F+F+F+F+L8GF+L4GL 2F+P1L8EDL4EL 2D";

// Hey, Pippi Langstrumpf (song i):

code unsigned char

songi[]="T18000L4ADF+DL 2EL8GF+EDLAC+EAC+L2DF+L4ADF+DL2EL8GF+EDLAC+EAC
+DPAP2L 2F+L 4F+F+L 2GL4GL8GF+L4EL S8EEL 4AEL 8EDL 4C+DEPAL 2F+L 4F+F+L 2GLAGF+EE
DC+DP4P2L 2F+GAHO1L4DC+OO0L4HAGL2A01L4C+O0L4HAGF+L2GLAHAGF+EL 2F+GL4
AF+GAL2HO1L4DC+0O0L4HAGL2A01L4C+0O0L4HAGF+L 2GL4HAGF+EL 2F+EDP2";

/I Stille Nacht, heilige Nacht (song j):
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code unsigned char
song)[]="T7200L8G.L16AL8GLA4E.L8G.L16AL8GLAE.O1L4DL8DOO0L4H.O1L4CL8CO0L4G.L
4AL8A0O1L8C.O0L16HLBALS8G.L16AL8GLAE.LAALBAOLIL8C.O0L16HLBAL8G.L16AL8GLA
E.O1L4DL8DL8F.L16DO0L8HO1L4C.L4E.L8C.O0L16GL8EL8G.L16FL8DLIC.";

I/ Junge komm bald wieder (song k):

code unsigned char
songk[]="T12000L4DDL8C+L8DL4EL4D.L8CL4EL4D.L8CL2C.L4EEL8D+L8ELAF+L4E.L8E
LAGLAF+L4EL2D.L4AGGGEL2CLAGF+L4EL2D.L4F+L4F+L8EL4EL2DL4EL4D.L8CL2C.L4D
DL8C+L8DLA4EL4D.L8CL4EL4D.L8CL2C.LAEEL 8D+L8ELAF+L4E.L8ELAGF+L4AL2GP8L8D
DDDDDDDDL4DPSL8DL8D+L8DDDDDL8D+L8DL4DPSL8SDLSEEEEEEL 2GPSLSEL1DPSL8
DL8EEEL4E.P8L8GGGF+L8GL1A",

/I Lili Marleen (song |):

code unsigned char

song![]="T12000L4EL 8E.L 16FL4GL4EL 8F.L 16FL 8F.O1L16CO0L2HL 8D.L16DL8D.L 16EL4FL
8F.L16GL8H.L16AL8G.L16FLAE.L8CLAAL8H.O1L16CO0L4AHLAAL4ALAGLAH.LBALAGLAFL
4A L 8GLAFELAG.LBELAG.L8FL4AFO1L4DL2COO0L4ELAG.L8FLAFLACL2C.";

// 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+HP40O0L 8CC+DD+EFF+GG+AA+HO1CC+DD+EFF+GG+
AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HPSOO0L 16CC+DD+EFF+GG+A
A+HO1CC+DD+EFF+GG+AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HP16

unsigned char xdata song[MAX_SONG_LENGTH];
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XC888 - p¥ision3 - [C:\XC888\MAIN.C] - Elil

sEH@ ¢ B

El File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help S El Xl

4 % % % | ~le 18 q@BE O e P H

cHme x|y RMEE
[Project Workspace =271 77 [oj=c', [1]=cis', [2]=d', [3]=dis',[d]-e', [5]=F', z]
E---ﬁ Target 1 128 | S [6j=fis', [7]=g', [8]=gis", [P]=a",[10]=ais",[11]=h",

=23 Dave Files 129 | /S [1Z]=<Frequency for rest>

START_XC.a51
MAIN.C

[D.C

UART.C

TO1.C

SHARED _IMNT.C
CCe.C

-3 User Files

130
131
132
133
134
135
136
137
138
134
140
141
142
143
144
145
148
147
148
149
150
151
152
153
154
155
156
157
158
154
160
161
162
163
164
165
166
167
168
164
170

K

unsigned int length of a whole note = Z3438;
/4 Default-length of a whole—note with tempo 120

/ASongs:

/4 Maus am Mars (song a)

code unsigned char songal[]="T1Z2000L4FLAAL4CL1C . O0LAFEGLZO1COIP4PALAELEGC
/4 Yesterday (song b)

code unsigned char songb[]="T12000LAGL1AFLEF . PALARHOIC+DEFLAELEDLEZD . PAL
/7 Bruder Jakob (song o)

code unsigned char songc[]="T1Z20C0L4FGAFFGAFAH-C1LZCO0L4RH-O1L2CLACDCOO
/¢ Happy birthday (song d)

code unsigned char songd[]="T1Z000LEDDLAEDGLZF+LEDDLAEDALZGLEDDLAO1DOOE
S/ Take Me Home, Countrv Roads (song e):

code unsigned char songe[]="T199C0L4DDE.LZD.PZLAELADLAELZG. PEZLBALAR (LAE
/7 Es tanzt ein Bi-ba-butzemann (song f):

code unsigned char songf[]="T1%900LEDEGOLDDO0HHGGAADDLAGPELADGEOLIDDO0HE
/4 Ich geh mit meiner Laterne (song g):

code unsigned char songg[]l="T1Z000LECLAFLAFAFAOLILAC .O0LIALBFG . L1AGLEGER
// The little drummer boy (song k) :

code unsigned char songh[]="T120PZC0LZD.LAELZF+LAF+LAF+LBGF+LAGLEF+PZ1S
/4 Hey, Pippl Langstrumpf (song 1):

code unsigned char Songi[]="TlBDODL4ADE‘+DL2ELBGE‘+EDL4C+EAC+L2DE‘+L4ADE‘+Ev|
S/ 8tille Nacht, heilige Nacht (song j):

code unsigned char songj[]="T7200LEG.L1AALAGLAE . LG .L1AALEGLAE . O1L4DLAL
7/ Junge komm bald wieder (song k) : qJ
code unsigned char songk[]="T12000L4DDLEC+LEDL4AEL4D . LECLAEL4D . LACLEC . L

/4 L1l Marleen (song 1) :

code unsigned char songl[]="T1Z000L4ELEE.L16FLAGL4ELEF.L16FLEF.CLL1ACOO
S/ musical scale / chromatic scale / for testing purpose / Tonleiter (s
code unsigned char songm[]="T12000L4CC+DD+EFF+GEE+AR+HOICCHDD+ERE +EG+AR+

unsigned char xdata song[MAX SONG_LENGTH];

// USER CODE END

P s

/7 @External Frototypes

/’/’:\l‘:l':l':l':l':f':l':l':l':l':f':l':l':l':l':0':l':l':l':l':0':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'***********************::]LI

I=NERFEEEE R

MAING |B UARTC [B T01.C |[BISHARED.|E® CC6C | MaNH |

< [FT 7 [PT\Burd j, Command fi_Find n Files T TF]

Application Note

161 V2.0, 2007-11




. AP03068
@lneo/n XC88x Starter-Kit Playing Music

Double click MAIN.H and insert Define;

[ #define MAX_SONG_LENGTH 400

.XCBBB - p¥ision3 - [C:\XC888\MAIN.H] El Xl
EIFHe Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help | |
AsE| P RB 00| EE %R W e e E q @EE o e o
£ B @ e X |5 ATarget 1 rlar=
|Project Workspace x| 150 j
=533 Target 1 (5] | /s ab st s o ababab b s b sbabsh b6 3h s 3h o 3 s 3b s ab o sk sk ok b ok sk ok sk ok sk o sk oS o aE SRR SR sk s ok s sk sk sk skt sk =
=23 Dave Files 052 | // @Defines
START XC651 053 J)f)f:l':l':l':l':l':*':l':l':l':l':*':l':l':l':l':f:l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'**********************ﬂ_l
MAIN.C 054
..... main.h 055 | // USER CODE BEGIN (MATN Header,d)
..... intrins.h 056 | #define OFF O
_____ io.h 057 #define ON 1
Ith 058 | #define LED ON 1
""" Hart. 059 | #define LED_OFF O
""" t01h 060 | #define MAX SONG LENGTH 400
""" ccth 061 | // USER CODE END
----- shared_int.h gz
----- stdio b 063 | #define bool bit
..... ctype h 064 | #define ulong unsigned long
w-[#] [0.C 05 | #define uword unsigned int
B UART.C 065 | #define ubvte unsigned char
m-F TO1.C b
068
E SHARED _INT.C 063 | #define KEIL
- [#] CCH.C .
27 User Files 07
0?2 ‘/f(f:l':l':l':l':l':*':l':l':l':l':*':l':l':l':l':f:l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'**********************ﬂ
073 | £/ @Prototypes 0f Global Functions
0?4 //’:l':l':l':l':l':*':l':l':l':l':*':l':l':l':l':f:l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'**********************ﬂ
075
076 -
4 | | »
B. s @ *w. = MAING [B UART.C B To1.C |BISHARED.|E CCBC MAIN H

<[ \BuITd f Command f, Fnd i ries 7 | TF]
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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_|ength=23438;

volatile unsigned int xdata old_note |ength=23438;
volatile unsigned int xdata tempo=120; // 120 beats/minute

volatile unsigned int pos=0; // current note

unsigned int max=0; // song length

/I song counters:

unsigned int xdata next song a=0; // song counter song a
unsigned int xdata next song b=0; // song counter song b
unsigned int xdata next song c=0; // song counter song c
unsigned int xdata next song d=0; // song counter song d
unsigned int xdata next song e=0; // song counter song e
unsigned int xdata next song £f=0; // song counter song f
unsigned int xdata next song g=0; // song counter song g
unsigned int xdata next song h=0; // song counter song h
unsigned int xdata next song i=0; // song counter song i
unsigned int xdata next song j=0; // song counter song j
unsigned int xdata next song k=0; // song counter song k
unsigned int xdata next song 1=0; // song counter song 1
unsigned int xdata next song m=0; // song counter song m
Application Note 163 V2.0, 2007-11
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XC888 - pVision3 - [C:\XC838\MAIN.C] - El xl
BiFRile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o El xl
=== = e -+ a8 q @EE oY o
e 4
| Project Workspace x| 162 j
BK?'RWgetl 163 | unsigned char xdata song[MAX SONG LENGTH] ; =
=63 Dave Files 164
START_XC.a51 165 | // default wvalues for global variables - will be overwritten before use
MAIN.C 166 | volatile unsigned int xdata note=12;
0.c 167 | volatile unsigned int xdata octave=1;
UART.C 168 | volatile unsigned int xdata current note length=23438;

TolC 164 | volatile unsigned int xdata old_notg_length=23438;
' 170 | velatile unsigned int xdata tempo=120; // 120 beats/minute

SHARED_INT.C 171 | volatile unsigned int pos=0; // current note
ee.c 172 | unsigned int max=0:; // song length
-1 User Files 173

174 | // song counters: _J
175 | unsigned int xdata next song a=0; // song counter song

176 | unsigned int xdata next song b=0; // song counter song
177 | unsigned int rdata next song c=0; // song counter song
173 | unsigned int xdata next song d=0; // song counter song
179 | unsigned int xdata next song e=0; // song counter song
180 | unsigned int xdata next song f=0; // song counter song
181 | unsigned int xdata next song g=0; // song counter song
162 | unsigned int rdata next song h=0; // song counter song
183 | unsigned int xdata next song i=0; // song counter song
184 | unsigned int xdata next song j=0; // song counter song
185 | unsigned int xdata next song k=0; // song counter song
166 | unsigned int rdata next song 1=0; // song counter song
187 | unsigned int rdata next song m=0; // song counter song

188 | // USER CODE END =
|«] | »

B. = |[@ .= MAING B UARTC (B T01.C [BISHARED.|E® CC6C B MANH |
=[P \Bud f Command f, Find i Fies 7 T TF]

Hob ol by by b R0 DR
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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 hit islocated in the ISSL register (Capture/Compare Interrupt Status Set Register

Low).

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf]

“®| File Edit View Document Tools Window Help

_ =] x|
=121

£ Lﬁ Save a Copy [ @ ii] Search

& Th Select el ‘

E Pages ‘| Bookmarks

E Comments\{ Attachments

(‘l"n’ﬁ neon XC886/888CLM

Capture/Compare Unit 6

BE

ISSL
Capture/Compare Interrupt Status Set Register Low Reset Value: 00
7 6 5 4 3 2 1 0
S S S S S S S S
T12 T12 cc cc cc cc cc cc
PM oM 62F 62R 61F 61R 60F 60R
w w w w w w w w
Field Bits |Type |Description
ST12PM 7 w Set Timer T12 Period-Match Flag
0 No action
1 Bit T12PM in register IS will be set.
£
Note: If the setting by hardware of the corresponding flags leads to an interrupt, the
setting by software has the same effect.
User's Manual 14-83 V1.1, 2007-05
CCus, V1.0
[
= i @ [aeoreer (b ©@ @ LI = T
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Note:
The ISSL register (Capture/Compare Interrupt Status Set Register Low) islocated in Page 2.

¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf] _ || x|
'ijFile Edit Wiew Document Tools Window Help _|E|5|

> Flsaeacory = @ @) Ssarch| ) n Select |
N Table 14-3  SFR Address List for Pages 0-3 é‘
-g Address Page 0 Page 1 Page 2 Page 3
- 9A, CCB3SRL CCB3RL T12MSELL MCMOUTL
E 9B, CCB3SRH CCB3RH T12MSELH MCMOUTH
. 9C, TCTR4L T12PRL IENL ISL
9D, TCTR4H T12PRH IENH ISH
9E, MCMOUTSL T13PRL INPL PISELOL
OF MCMOUTSH T13PRH INPH PISELOH
Ad, ISRL T12DTCL ISSL PISEL2
¢ A5, ISRH T12DTCH ISSH
AB CMPMODIFL TCTROL PSLR o
ATy CMPMODIFH |TCTROH MCMCTR
2 FA, CCB0SRL CCB0ORL TCTR2L T12L
g FBy CCB0SRH CCB0ORH TCTR2H T12H
z FCy CCB1SRL CCB1RL MODCTRL T13L
7;/ FDy CCB1SRH CCB1RH MODCTRH T13H
g FE4 CCB62SRL CCB2RL TRPCTRL CMPSTATL
e FFy CCB2SRH CCB62RH TRPCTRH CMPSTATH
i 5
RS i [eeoress [p bl [© O | L= T

Note (Source: User’s Manual):
The CCUG6 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 thefirst time:

SFR_PAGE(_cc2,noSST); // CCU6_PAGE = Page 2 !!!

/I Access the module SFR :

CCUG6 ISSL = CCU6 _ISSL | 0x80; // set ST12PM -> Set-Timer-T12-Period-Match-Flag
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Address Extension:

Note:

In the XC800 architecture, the Special Function Registers (SFRs) occupy the direct internal data
memory space in the range 804 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 areais 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 SY SCONO.

To access SFRsin the mapped area, bit RMAP in SFR SY SCONO must be set.

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

Aslong as hit 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 6 5 4 3 2 1 0
T
0 IMODE 0 1 0 RMA
r I w r r r W
Field Bits Type | Description
RMAP 0 nw Special Function Register Map Control
0 The access to the standard SFR area is
enabled.
1 The access to the mapped SFR area is
enabled.

Standard Area (RMAP = 0)

FFy
Module 1 5FRs

SYSCOND.RMAP Module 2 SFRs

—

Module n SFRs

a0,
SFR Data -
-
{teffrom CPLU)

Mapped Area (RMAF =1)

FF,
Medule (n+1) SFRs

Module (n+2) SFRs

Module m SFRs

80,
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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 XC886/888 has a 256-SFR address range. However, thisis 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 0

—)

SFR Data

MOD_PAGE PAGE |

|

w

..-4""'-'J

o SFRO

o5 SFR1

Ii II

SFRx

A
Ii

T
=
1]
-

A

SFRO

%

(tosfrom CcPU) *

Application Note

-

il SFR1

1

L
i

SFRY

PAGE q

|~

- SFRO

169

i'

-1 SFRA1

SFRz

i

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

\'AXC888 - pVision3 - [C:\XC88S\MAIN.H]
El File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help
SHG B8 A % % 1o G ~aH e m e a@E e

== x]
== x]

e e X ?Q,a\*ITargeﬂ v|lam®
[Praject Warkspace v x| e DORT DAGE Z
=83 Target 1 505 | #define pp0 PORT PAGE=0 // PORT PAGE postfix
=23 Dave Files 506 | #define ppl PORT PAGE=1 // PORT PAGE postfix
START_XC 507 | #define ppZ PCRT PAGE=Z // PORT PAGE postfix
MAIN.C 508 | #define pp3 PORT PAGE=3 // PORT PAGE postfix
..... mair.b 509
----- intrins b 510 | // ,ADC—PAGE )
_____ ioh 511 | #define _ad0 ADC_PAGE=0 // ADC PAGE postfix
512 | #define adl ADC PAGE=1 // ADC PAGE postfix
""" = uarth 513 | #define ad2 ADC PAGE=2 // ADC PAGE postfix
""" t01h 514 | #define ad3 ADC PAGE=3 // ADC PAGE postfix
""" cc6h 515 | #define ad4 ADC PAGE=4 // ADC PAGE postfix
----- shared_i || 516 | #define _adS ADC_PRGE=5 // ADC PAGE postfix
----- stdlio.h 517  #define _adé ADC_PAGE=6 // ADC PAGF postfix
----- ctype h 513
B [0O.C 519 | /7 SCU_PAGE
E UART.C 20 | #define _sul SCU_PAGE=0 // SCU PAGE postfix
B ToiC 521 | #define _sul SCU_PAGE=1 // SCU PAGE postfix
5 SHARED 1 522 #def%ne _suZ SCU _PAGE=Z // SCU PAGE postfl:x
; Cr6.C - 523 | #define sul3 SCU PAGE=3 // SCU PAGE postfix
' 524
-7 User Files 625 | //  CCU6_PAGE il
506 | #define ccl CCU& PAGE=0 // CCUS PAGE postfix
o7 | #define ccl CCUG PAGE=1 // CCUS PAGE postfix
528 #define cc2 CCUGE PAGE=Z // CCUS PAGE postfix
529  #define cc3 CCUGE PAGE=3 // CCUS PAGE postfix
530 v
«| [ el ] 3

E|@ || = MANG |B UART.C |B T01.C |[ESHARED.. MAINH |
[T IFBUId j Command j, Find mFies 7 Y] TF]
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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:

\AXC888 - pVision3 - [C:\XC888\MAIN.H] _ =] x|
EI File Edit View Project Debug Flash Peripherals Tools SYCS Window Help 2 Elil
-+ a a@F O e
S B Ee X 5 NTarget1 MEEE:
| Project Waorkspace x| 510 Z
=83 Target 1 531 | #define SSTO  0x80 // Save SFR page to STO
=23 Dave Files 532 | #define RSTO 0OxcCO S/ Restore SFR page from ST0
533 | #define 33T1  0x00 S/ Save SFR page to ST1
534 | #define RST1 0xDO // Restore SFR page from ST1
..... main b 53 | #define 35TZ2 OxzAl // Save SFR page to 8TZ
_____ intrins.h 53 | #define RETZ 0xE0 // Restore SFR page from STZ
_____ ioh 537 | #define 35T3 OxED S/ Save SFR page to ST3
' £9g | #define RSTI  OxF0 // Restore SFR page from ST3
""" [ varth g3y | #define noS3T 0x00 S/ Switch page without saving
..... 01 h o
..... cc6.h 541 | #define SFR PAGE (pg,op) pg+op -
----- shared_| B47
----- stdio h 543 | /S  SYSCONO RMAP
----- ctype.h 544 | /S The access to the mapped SFR area 15 enabled.
B 0.C 545 | #define SET RMAP(} SYSCONO |= 0x01
w-[# UART.C 546
=) TOl.C 547 | S IThe access to the standard SFR area is enabled.
w8 SHARED_ 1 543 | #define RESET RMAF () SYSCONO &= ~0x01
@ [{ CC6.C -
13 User Files g5 | #define su SCU PAGE // SCU PAGE
552 N
553 | #define STR PAGE (pg,op) | _push (op); A
554 pg ;)

5EE

556 | #define RST PAGE (op)  pop {op) =
4| [ e 3

EIEINEES MANG | UARTC |E TN.C |[ESHARED.|E CCee MANH |

<[ BuITd f Command f, Fnd i ries 7 T TF]
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Address Extension (via Mapping and Paging) with respect to the Interrupt System
using Storage Containers:

ST3

8712

ST

ST0
STNR

value update
from CPU

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

Lewvel 12 CCUB Node 1/ MuliCAN Node 5 Interpts
Lewel 13 CCUE Node 2 f MultiCAN Node B Interpts
Lewel 14 CCUE MNode 3 / MuliCAN Node 7 Interpts

& Interrupt Unit . X
[ ot | 2
Ext Interrupts | Non Maskable Intemupts | TETpE | Functions | Parametels | Notes
Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority 3
I nterrupt Pri Orl ty: Lewval 0 MNon Maskable Interrupt (M) Highest Priority (can't be changed)
Lewval 1 External Intermupt 0 & 1% ') i
N M I Lewval 2 Timer 0 Interrupt ‘? A el ‘ (el ‘ Lo
I nterrupt Prl O”ty 3 Lewvel 3 External Interrupt 1 ic e o c
- - Level 4 Timer 1 Interrupt o a (] 0
| nterl’upt Pl"l Ol’lty 2 Level5 |  UART Interrupt o % " c
. . Level & Timer 2 { BRG { MuliCAN Node 0 Interpts i £ o o
I nterrupt Prl orl ty 1 Level 7 ADC | MultiCAN Node 1 and 2 Interpts ® e ) £
| nterrupt Priori ty 0 Level8 | SECInterrupt @ = r I
. Lewvel 9 External 2/ T21 [ UART1 / BRGT Intrpts = 7 = b
M a'l n Level 10 External [6:3] / MultiCAN Mode 3 Interpts {ci 2 (] £
Lewal 11 CCUB Node 0 f MuliCAN Node 4 Interpts ol ) £ £
[l & 1 £
(e e o (ai
(o () ') i

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 isinterrupted by a higher priority interrupt
that is accessing the same module.

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

The main routine should not use a storage container.

Thisleaves uswith 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 | SRs should use the stack as the storage
container if the functions are shared by different interrupt priorities.
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STNR

Asyou can see in the screenshots below,

DAVE uses Storage Container O for Interrupt Priority O: value update
Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority 3
Lewel Mon baskahle Interrupt (ML) Highest Priority (can't be changed)
Lewvel 1 External Interrupt 0 = o o i
Lenel 2 Tirmer 0 Interrupt 0 o [ 9
Leswel 3 External Interrupt 1 = g ] ]
Level 4 Timer 1 Interrupt g T i T
Lewvel & LART Interrupt = o (i e
Level B Timer 2 { BRG / MultiCAM Mode 0 Interpts o 5 ] )
Lewel 7 ADC ! MultiCAMN Node 1 and 2 Interpts 0 L [ r
Lewvel 8 SSC Interrupt = o (i e
Leweld External 2 { T21 f UARTT } BRGT Intrpts {~ r r r
Lewel 10 External [B:3] / MuliCAN Node 3 Interpts ¥ o (i iz
Lewvel 11 CCUGB Mode 0 f MultiCAN MNode 4 Interpts g - [ [
Lewvel 12 CCUB Mode 1 f MuliCAN Mode 5 Interpts g o e e
Lesel 13 CCUGB Mode 2 f MultiCAMN Mode B Interpts - i i
Lewvel 14 CCUGB Mode 3 f MultiCAN MNode 7 Interpts g - [ [

A4 XC888 - pVision3 - [C:\XC888\SHARED_INT.C] _ = x]
E Eile Edit View Project Debug Flash Peripherals Tools SYCS Window Help ;Iilil
At RR (D |EE 0% %% B B Y AR = A B =l [l RUR Y A
£ | e 3 A\'"ITargeﬂ j ==

[Praject warkspace ~ x| o . | . . ZI
=43 Target 1 184 veid SHINT viXINTR1ZIsr (veid) interrupt XINTRLZINT

&3 Dave Files 185 1

~[# START_XC 186
MAIN.C 187 // USER CODE BEGIN (NodeIZ,2)

o.c 188

: 193 i CCUs Node 2 interrupt handling section...
27 User Files 194

195 if (IRCON4 & 0x01) // 1f CCUESR2
196

197 IRCON4d &= ~ [ubyte)0x01;

198

1499 S/ USER CODE BEGIN (NodeIZ,3)

200

24z

244 } /S End of function SHINT viXINTRIZIsr
| | o[ ]l] «

UART C 189 // USER CODE END SAVEto STO
TO1.C . SFR_PAGE( su3, 35T0); S/ switch to page 3

srarep | 1 - = ' v

CCa.C

243 SFR_PAGE{ su3, RSTO); S/ restore the old SCU page —I
w
»

RESTORE from STO

Blslalsw @] MANG [B) UARTC [® T0iC [EISHARED.|E CCEC B MAINH |

<[ BuITd f Command f,_Find i Fites 7 R

|
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Asyou can see in the screenshots below,

DAVE uses Storage Container 1 for Interrupt Priority 1:

AP08068
XC88x Starter-Kit Playing Music

STNR

value update

from CPU

Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority 3
Lewel Mon baskahle Interrupt (ML) Highest Priority (can't be changed)
Lewvel 1 External Interrupt 0 = o o i
Lenel 2 Tirmer 0 Interrupt 0 o [ 9
Leswel 3 External Interrupt 1 = g ] ]
Level 4 Timer 1 Interrupt g T i T
Lewvel & LART Interrupt = o (i e
Level B Timer 2 { BRG / MultiCAM Mode 0 Interpts o 5 ] )
Lewel 7 ADC ! MultiCAMN Node 1 and 2 Interpts 0 L [ r
Lewvel 8 SSC Interrupt = o (i e
Leweld External 2 { T21 f UARTT } BRGT Intrpts {~ r r r
Lewel 10 External [B:3] / MuliCAN Node 3 Interpts ¥ o (i iz
Lewvel 11 CCUGB Mode 0 f MultiCAN MNode 4 Interpts g - [ [
Lewvel 12 CCUB Mode 1 f MuliCAN Mode 5 Interpts g o e e
Lesel 13 CCUGB Mode 2 f MultiCAMN Mode B Interpts i E i i
Lewvel 14 CCUGB Mode 3 f MultiCAN MNode 7 Interpts g - [ [

\'AXC888 - pVision3 - [C:\XC888\SHARED_INT.C]

B Eile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

== x]
== x]

AsEG 2R (D2 |EE %% % W

s s nla a @R oer®

© i# B @ X | ¥ K|Target 1 ez
|Praject Warkspace v x| 18 j
-~
=83 Target 1 184 void SHINT viXINTR1ZIsr (void) interzrupt XINTRLZINT
=23 Dave Files 185

- [# START_XC 186
MAIN.C 187

O.C 188
UART.C 189 /S USER CODE END
1490
TOL1.C
SHARED I 1312 SFR_PAGE( su3, 55T1);
CC6.'C 193 S
-1 User Files 194
195 if (IRCON4 & 0x01) /7
1% 1
197 IRCON4d &= ~ [ubyte)0x01;

1498

200

242
243 SFR_PAGE( su3, RSTL);

S/ USER CODE BEGIN (NodelZ,2)

CCU6 Node 2 interrupt handling section. ..

1f CCUASRZ

199 /S USER CODE BEGIN (NodeIZ,3)

/4 restore the old SCU page —I
244 } // End of function SHINT viXINTRIZIsr f
4

SAVEto ST1
/4 switch to page 3 -

RESTORE from ST1

4| | ] |||«

Bls(wl% @] MANG [B] UARTC [® T0lC [EISHARED.|E CCEC B MAINH |

<[] P [P1],Burd {, Command f,_Find in Fiies / T %]
Application Note 175 V2.0, 2007-11




@fineon
-

Asyou can see in the screenshots below,
DAVE uses Storage Container 2 for Interrupt Priority 2:

AP08068
XC88x Starter-Kit Playing Music

STNR

value update
from CPU

Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority 3
Lewel Mon baskahle Interrupt (ML) Highest Priority (can't be changed)
Lewvel 1 External Interrupt 0 = o o i
Lenel 2 Tirmer 0 Interrupt 0 o [ 9
Leswel 3 External Interrupt 1 = g ] ]
Level 4 Timer 1 Interrupt g T i T
Lewvel & LART Interrupt = o (i e
Level B Timer 2 { BRG / MultiCAM Mode 0 Interpts o 5 ] )
Lewel 7 ADC ! MultiCAMN Node 1 and 2 Interpts 0 L [ r
Lewvel 8 SSC Interrupt = o (i e
Leweld External 2 { T21 f UARTT } BRGT Intrpts {~ r r r
Lewel 10 External [B:3] / MuliCAN Node 3 Interpts ¥ o (i iz
Lewvel 11 CCUGB Mode 0 f MultiCAN MNode 4 Interpts g - [ [
Lewvel 12 CCUB Mode 1 f MuliCAN Mode 5 Interpts g o e e
Lesel 13 CCUGB Mode 2 f MultiCAMN Mode B Interpts i - E i
Lewvel 14 CCUGB Mode 3 f MultiCAN MNode 7 Interpts g - [ [

A4 xcsss

AsEG 2R (D2 |EE %% % W

- pVision3 - [C:\XC888\SHARED_INT.C]

B Eile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

== x]
== x]

s s nla a @R oer®

© i# B @ X | ¥ K|Target 1 ez
|Praject Warkspace v x| 18 j
-~
=83 Target 1 184 void SHINT viXINTR1ZIsr (void) interzrupt XINTRLZINT
=23 Dave Files 185

|

: START_XC

-3 User Files

186
187
188
189
190
191
192
193
194
195 if
196 1
197

198

199

200

/4 USER CODE BEGIN (NodelZ,2)
/4 USER CODE END

SFR_PAGE{ su3, S$5T2);

e
{IRCON4 & 0x01) //

IRCON4d &= ~ [ubyte)0x01;

/S USER CODE BEGIN (NodeIZ,3)

242
243
244 '}

| ] |||«

SFR PAGE({ su3, R5TZ)

EIEEIEIRS

CCU6 Node 2 interrupt handling section. ..

1f CCUASRZ

= _su3, ; S/ restore the old SCU page —I
/4 End of function SHINT viXINTRIZIsr f
»

SAVEto ST2

/4 switch to page 3

RESTORE from ST2

MANG [B] UARTC [® T0lC [EISHARED.|E CCEC B MAINH |

* [T \BuId f Command f,_Find i Fites 7
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176

| ) B

V2.0, 2007-11




@fineon
-

AP08068

XC88x Starter-Kit Playing Music

STNR

Asyou can see in the screenshots below,

DAVE uses Storage Container 3 for Interrupt Priority 3: value update
Level Interrupt Source Priority 0 Priority 1 Priority 2 Priority 3
Lewel Mon baskahle Interrupt (ML) Highest Priority (can't be changed)
Lewvel 1 External Interrupt 0 = o o i
Lenel 2 Tirmer 0 Interrupt 0 o [ 9
Leswel 3 External Interrupt 1 = g ] ]
Level 4 Timer 1 Interrupt g T i T
Lewvel & LART Interrupt = o (i e
Level B Timer 2 { BRG / MultiCAM Mode 0 Interpts o 5 ] )
Lewel 7 ADC ! MultiCAMN Node 1 and 2 Interpts 0 L [ r
Lewvel 8 SSC Interrupt = o (i e
Leweld External 2 { T21 f UARTT } BRGT Intrpts {~ r r r
Lewel 10 External [B:3] / MuliCAN Node 3 Interpts ¥ o (i iz
Lewvel 11 CCUGB Mode 0 f MultiCAN MNode 4 Interpts g - [ [
Lewvel 12 CCUB Mode 1 f MuliCAN Mode 5 Interpts g o e e
Level 13|  CCUB Node 2 / MuliCAN Node 6 Interpts « r « |
Lewvel 14 CCUGB Mode 3 f MultiCAN MNode 7 Interpts g - [ [
\Axcs88 - pVision3 - [C:\XC888\SHARED_INT.C] _ =] x|
E Eile Edit View Project Debug Flash Peripherals Tools SYCS Window Help & Elil
At RR (D |EE 0% %% B ~@# =+ ma q @E o e
£ | e 3 ,;.\'“ITargeﬂ j ==
|Project Warkspace - x| 183 j
=43 Target 1 184 veid SHINT viXINTR1ZIsr (veid) interrupt XINTRLZINT =
=63 Dave Files 185 1
~[& START_XC| || 186
MAIN.C 187 // USER CODE BEGIN (NodeIZ,k2)
oc 188
UART C 189 // USER CODE END SAVEto ST3
TO1.C 0 . .
: SHARED I 1312 SFR_PAGE(_su3, §5T3); S/ switch to page 3
. cee.c 193 i CCUs Node 2 interrupt handling section...
(71 User Files 194

195 if (IRCON4 & 0x01) // 1f CCUESR2
196

197 IRCON4d &= ~ [ubyte)0x01;

198

1499 S/ USER CODE BEGIN (NodeIZ,3)

200

24z

244 } /S End of function SHINT viXINTRIZIsr
| | o[ ]l] «

243 SFR_PAGE{ su3, RST3); S/ restore the old SCU page —I
w
»

RESTORE from ST3

Blslalsw @] MANG [B) UARTC [® T0iC [EISHARED.|E CCEC B MAINH |

<[ BuITd f Command f,_Find i Fites 7 R

|
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In addition to the User’s Manual, we suggest reading Application Note AP0O8053 for a better
understanding of address extension via Mapping or Paging — especidly if interrupts occur:

¥ | Adobe Reader - [ap0805310_RMAP_and_Paging.pdf] i E’lil
ﬁ File Edit View Document Tools Window Help 4 |E’|£|
@ ESaveaCopy EE\;] "Search {"y IF Select ﬁ:

Application Note, V1.0, Oct. 2006 g‘

iy, = 5

¢ Bookmarks

g
&
¥
o 'ﬂug
e ey ai A
"ﬂ«

/AP and Paging
[ i, ARG

£ s PYLT Sk
£ in Interrupt Events
7/
2 W %
= g
: :
3 o
I - - g
A 8,15x 11,58 in 4
a G [ @l et Th bilo ol [l = I
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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("\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("\nplaying: Y esterday\n");

if (next_song_c && ((sizeof(songc)-1)< MAX_SONG_LENGTH))
strepy(song,songc), max=(sizeof (songc))-1, --next_song_c,
printf("\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("\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("\nplaying: Take Me Home, Country Roads\n");

if (next_song_f && ((sizeof(songf)-1)< MAX_SONG_LENGTH))
strcpy(song,songf), max=(sizeof(songf))-1, --next_song_f,
printf("\nplaying: Estanzt ein Bi-ba-butzemann\n");

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

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

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

if (next_song_j && ((sizeof(songj)-1)< MAX_SONG_LENGTH))
strcpy(song,songj), max=(sizeof(songj))-1, --next_song_j,
printf("\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_Kk,
printf("\nplaying: Junge komm bald wieder\n");

if (next_song_| && ((sizeof(songl)-1)< MAX_SONG_LENGTH))
strcpy(song,songl), max=(sizeof(songl))-1, --next_song_|,
printf("\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("\nplaying: musical scale/ chromatic scale/ for testing purpose / Tonleiter\n");

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

pos=0;

if (max>0) // there is something to play
{
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Il start CAPCOM 6 - Timer T12 — ISR the first time:
SFR_PAGE(_cc2,noSST); // switch to CCU6_PAGE=2 without saving !!!
CCUG6_ISSL = CCU6_ISSL | 0x80; // set ST12PM -> Set-Timer-T 12Period-Match-Flag

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

}

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

}
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\AXC888 - pVision3 - [C:\XC888\MAIN.C] _ =] x|
B File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help S Elil
AEHE| P R@| D |E=E %R W ~aaH -+ a a([@FE 0 e H
© @@ & | 8§ K[Target Zlaz=

[Erofect Werkpace =X 314L// USER CODE BEGIN (MAIN Main,l) zl
=43 Target 1 315 char input {(void)

=3 Dave Files 3165

[# START xC.ag || 317 char in=' ";

I8 do
319 {
320 printf (question);
321 while (!RI):;
322 RI=0;
323 in = SBUF;
324 while ( !{in»=Ta'&&in<="m') };

-3 User Files 398 return in:
326 -1
327
azg weoid play song (veid)
329 |
330 max=0;
331 if { next song a && { (sizeof (songa)-1) < MAX SONG LENGTH) )
332 strcpy (song,songal , max=(sizeof (songa)}-1, --next song a,
333 printf {"\nplaying: Maus am Marsin"); J
334 if (next song b && ((sizeof (songb)-1)< MAX SONG LENGTH} }
335 strcpy (song,songb) , max=(sizeof (songh})-1, --next song b,
o printf {"\nplaying: Yesterdayvin");
337 if (next song c && { (sizeof (songc)-1) < MAX S5ONG LENGTH) )
338 stropy (song,songc) , max=({sizeof (songc) -1, --next song c,
339 printf{"\nplaving: Frere Jacques - Lazy John - Bruder Jakobi\n");
340 if (next song d && (({sizeof (songd)-1)< MAX SONG LENGTH} ) —
341 strcpy (song,songd) , max=(sizeof (songd))-1, --next song d,
342 printf {"\nplaying: Happy birthdayn");
343 if (next song e && { (sizeof (songe)-1)< MAX S5SONG LENGTH) )
344 stropy (song, songe)} , max=(sizeof (songe) -1, --next song e,
345 printf {"\nplaying: Take Me Home, Country Roadsin");
346 if (next song f && (({sizeof (songf)-1)< MAX SONG LENGTH} )
347 strcpy (song,songf), max=(sizeof (songf})-1, --next song f,
348 printf {"\nplaying: Es tanzt ein Bi-ba-butzemann.n");
349 if (next song g && ({sizeof(songg)-1)< MAX 3JONG LENGZTH) }
350 stropy(sond,songg) , max=(sizeof (songg))-1, --next song g,
351 printf{"\nplaying: Ich geh mit meiner Laternsin");
352 if (next song h && (({sizeof (songh)-1)< MAX SONG LENGTH} )
353 stropy (song,songh) , max=({sizeof (songh) -1, --next song h,
354 printf {"\nplaving: The little drummer boyvin");
355 if (next song i && ((sizeof(songi)-1)< MAX SONG LENGSTH) }
356 strcpy{song,songi) , max={sizeof (songi))-1, --next song i,
357 printf {"\nplaying: Hey, Pippi Langstrumpfin");
358 if (next song j && (({sizeof(songj)-1)< MAX SONG LENGTH) )
355 strcpy (song,songj) , max=(sizeof (songj))-1, --next song_ j, J
360 printf {"\nplaving: Stille Macht, heilige MNachtin"};
361 if (next song k && ((sizeof (songk)-1)< MAX SONG LENGTH} }
362 strcpy (song,songk) , max=(sizeof (songk))-1, --next song k,
363 printf{"\nplaving: Junge komwm bald wiederin™);
364 if (next song 1 &:& { (sizeof (songl)-1)< MAX S5ONG LENGTH) ) -
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365 stropy(song,songl) , max=({sizeof (songl)}-1, --next song 1,

366 printf {"\nplaying: Lili Marleen‘n");

367 if (next song m && {isizeof (songm;-1)< MAX{ 350ONG LENGTH) )

363 stropy (song,songm)} , max=({sizeof (songm) -1, --next song m,

369 printf ("\nplaying: musical scale / chromatic scale / for testing pur

370 printf ("song-length = %5u Byte[s] “n",max);

a7 pos=0;

37z

373 if (max»0) // there is something to play

374 {

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

376 SFR_PAGE( ccZ,noSsT); // switch to CCU6 PAGE=Z without saving !!!

377 CCU& ISSL = CCUG ISSL | 0xB0; // set STIZPM > Set-Timer-TI1ZPerioc

378

379 while (pos<=max); S/ walt until song end is reached or abort by

380 1

381

s if ( (SBUF=='z") ) J

383 printf{"song aborted.\n");

304 else

385 printf {"End of the song reached (pos=%5u of max%5u) .\n",pos,max);

386 ) v |

387

assl /' USER CODE END

389 -

390 woid main (void)

391

392 // USER CODE BEGIN (MATN Main,Z)

3493

394 /¢ USER CODE END

395 J

396 MAIN vInit(};

397

398 // USER CODE BEGIN (MATN Main,3) =
i [« | LlJ
E @ " = MANGC |B] UARTC [B To1C |ESHARED. B CC6C B MANH |
Fu AT [P [P[.Build j, Command f, Find mFiles 7 T TF]
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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):
/I We must do it ourselves because DAVE can’t doit.
// T12 input clock:
Il 24 MHz -> 1/256 (T12PRE=1) -> 1/8 (done by DAVE) -> f= 11,719 kHz (resolution = 85,333 us)
SFR_PAGE(_ccl, noSST); // switchto CCU6 PAGE=1 without saving !!!
if (((CCU6_TCTROL>>3)& 0x0001)==0)
printf("T12 prescaler is disabled\n");
else
printf("T12 prescaler is enabled\n");

CCU6_TCTROL=CCU6_TCTROL | 0x08; // T12PRE=1

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

Il Timer T13:
// T13 input clock:
Il 24 Mhz -> 1/2 (done by DAVE) -> 12 MHz (resolution = 83,333 ns)
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\AXC888 - pVision3 - [C:\XC888\MAIN.C] _ =] x|
EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help a Elil
=== H = 4% % % B R T L N = A W= ][RR L

ShpeX MEEE:
| Project Workspace - x| 397 j
s
=-i3 Target 1 398 | // USER CODE BEGIN (MATN Main,3)
=23 Dave Files 399 F3_DATR=LED OFF;
START_XC.aS || 400 while (R5232_wait);
H MAIN.C 401
[0.C 402 /4 enable Timer T12 additional prescaler (1/256-prescaler of T12):
UART.C 403 /4 We must do it ourselves because DAVE can't do it.

Tol.C 404 S/ T1Z2 input clock:
SHAIRED Tl 208 // 24 MHZ -> 1/256 (T12PRE=1) —-> 1/8 (done by DAVE) —> f= 11,719 kHz (re

406 SFR_PAGE( ccl, noSsT); /4 switch to CCU6 PAGE=1 without saving !!!
Leo.C a7 if ({(CCUE TCTROL>>3)&0x0001)==0)
-3 User Files 408 printf("T12 prescaler is disabledin");
409 else
410 printf ("T1lZ prescaler is enabledin");

411
412 | CCU6 TCTROL=CCU& TCTROL | 0x08; // T1ZPRE=1

413

414 if ({{CCUs_TCTROL>>3) &0x0001)==0}

415 printf ("T1lZ prescaler is disabled\n");

416 else

417 printf ("T1Z prescaler is enabledin™);

418

419 | S/ Timer T13:

20| // T13 Input clock: J
421 | /S 24 Mhz -> 1/2 (done by DAVE) -> 12 MHz (resolution = 83,333 ns)

422

423 S/ USER CODE END vl
424

425 while (1}

426 { J

427
43| // USER CODE BEGIN (MAIN Main,4)

429 printf (menu) ; AIﬂ
<] | (e | »

E @ " = MANG [B UARTC | TIC |BSHARED.|E) COEC [B MAINH |
<[ TP [\BUNd j Command _Find in Fiies 7 Y] TF]

Application Note 184 V2.0, 2007-11




. AP08068
@Ineo/n XC88x Starter-Kit Playing Music

T12PRE=1:

¥\ Adobe Reader - [XC88xCLM_UM_v1_1.pdf]
KmFHe Edit View Document Tools Window Help

(infineon_

TCTROL
Timer Control Register 0 Low

XC886/888CLM

Bookmarks

Capture/Compare Unit 6

Reset Value: 00,

T 6 E] 4 3 2 1 0

Field Bits | Type [Description

T12CLK 2:0 w Timer T12 Input Clock Select

Selects the input clock for timer T12 which is denved
from the peripheral clock according to the equation
fnz :]!E;CUJ‘2<T‘2CLK>-

000 fri2 =fecu

001 fri2 =fecu/2

010 frip =foou/4

011 friz = fooul8

100 f745 = focul16

101 frin = fecul32

10 friz = focu/64

111 i = fecu/128

T12PRE 2 w Timer T12 Prescaler Bit

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

0 The additional prescaler for T12 is disabled.

1 The additional prescaler for T12 is enabled.
T12R 4 rh Timer T12 Run Bit

S T8 ctade cndoenc sl SER PAGE(_ccl, noSST);

| Adobe Reader - [XC88xCLM_UM_v1_1.pdf] Il switch to CCU6_PAGE=1
“F| File Edit View Document Tools Window Help [l without savi ng!!!

i - CUmmems‘ Attachments

Table 14-3 SFR Address List for Pages 0-3

Bookmarks

Address Page 0 Page 2 Page 3
9Ay, CCB3SRL CCB3RL T12MSELL MCMOQUTL
9By CC63SRH CCB3RH T12MSELH MCMOQUTH
9Cy, TCTR4L T12PRL IENL ISL
9Dy TCTR4H T12PRH IENH ISH
9E, MCMQUTSL T13PRL INPL PISELOL
9F, MCMQUTSH T13PRH INPH PISELGOH
Ady ISRL T12DTCL ISSL PISEL2
A5, ISRH T12DTCH ISSH
ABy CMPMODIFL |TCTROL PSLR
ATy CMPMODIFH |TCTROH MCMCTR
FA, CC60SRL CCB0RL TCTR2L T12L
£ FBy CC60SRH CCB0RH TCTR2H T12H
E FCy CC61SRL CCB61RL MODCTRL T13L
; FDy, CC61SRH CCB1RH MODCTRH T13H
2 FE, CC62SRL CCB2RL TRPCTRL CMPSTATL
OE FFy CC62SRH CCB2RH TRPCTRH CMPSTATH
E Pl s=oresr [RURETGTS L = FEH
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/

Mouse position: Project \Window, Targetl: click right mouse button
click Manage Components

\'4AXC888 - pvision3 - [C:\XC888\MAIN.C] _ =] x|
El File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help 2 Elil

S HO| R oC|EE 0% %% W ~aH s 2 g a@E 0P H
& e X |9 #ITargeﬂ jgﬁ% =
[Project Workspace "l I 41a| S/ 24 Mhz —> 1/2 {(done by DAvVE) -»> 12 MHz (rescolution = 83,333 ns) zl
. . o T |epE END
Options for Target 'Target 1
Open .\ XC888.Map OnPF BEGTN (MATN Main,4)
menu) ;
Rebuild all target files input () ;
Build target {select)
a': ++next song a, play song{); break;
Ta’ = . lay (y: b k
o "b': ++next song b, play song(}; break;
'c': ++next song c, play song(}; break;
Mews Group 'd': ++next song d, play song(); break:;
'e': ++next song e, play song(}; break;
"f£': ++next song f, play song{); break;
|ﬁ Manage Components 'g': ++next song g, play song(); break:
'h': ++next song h, play song(}; break;
"i': +4next song i, play song{}; break;
"j': +4next song j, play song{}; break;
Include Dependencies "k': +4next song k, play song{); break:
441 case "1': ++next song 1, play song(); break;
442 case 'm': ++next song m, play song(}; break; J
443 H
444 /7 USER CODE END AILI
Rl | e | »
E|Q@| = | MANC |E UARTC |[B ToIC |EISHARED.|E CCEC [ MAINH |
Fu M [P [FIBuId j, Command f, Fnd i rnes J T TP
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/

LZAXC888 - pVision3 - [C:\XC888\MAIN.C]

== x]

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

== x]

NS HG| PR |E=E %% % W R YRR = e 8 = ] RN e
8- 185 Components, Environment and Books X |
Project Workspace j
=3 Target  Project Components |FOIder5,-fExtensiDns| Elooksl c
=&y Dav
@
I |Er0jedTargets: ‘Qroups: |Ei|es: i+
[ Target 1 Dawve Files START _<C.abl
User Files MAIN.C
L I0.C
T UART.C
- T0.C
7 SHARED_INT.C
C CCB.C
-3 Usel
Setas Current Target | Add Files |
0]’ I Cancel | [Defaults | Help | J
ELE | UomH o B AILI
A | ol »
E|@|%|= | | MANG B UARTC |B) To1C [BISHARED.|E OC6C (B MAINH |
=[P \Bud f Command f, Find i ies 7 T TF]
Application Note 187 V2.0, 2007-11




(infineon.

AP08068

XC88x Starter-Kit Playing Music

Project Components: Groups: click New (Insert)

eEpe
Project Workspace
=83 Target

A/ XC888 - pVision3 - [C:\XCB888\MAIN.A1
File Edit Wiew Project Debug Flash Peripherals Tools NCS Window Help
SHG| R | D |EE %% % B

Components, Environment and Books

Project Components | Folders/Extensions | Books |

== x]

~wajs <> e a@RFEoe”n

|Er0je|:t Targets: ‘Qroups:

User Files

Setas Current Target |

X+ ¥

TN.C
SHARED_INT.C
CCe.C

Add Files

== x]

=]

oK I Cancel | Defaults | Help |
444| LI o L N I/ 2/ o W O
1 | ol

Buw

- OE

[% [ | | MANC [B) UARTC [® Toic |ESHARED.|E CoBC [ MANH |

<[ \BUITd f Command f, Fnd i Fies 7
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/

Insert Music Files

kA XC888 - pvision3 - [C:\XC888\MAIN.C] _ = x|
EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help ;lilil
NS HG| PR |E=E %% % W R YR = A 8 =l ] RN e

iit ka:p: Components, Environment and Books

=-#3 Target  Project Components |FOIder5,-fExtensiDns| Elooksl zl

‘Qroups: ||+ |Ei|es: |+

Dawe Files
User Files
husic Files

|Er0je|:t Targets:

Setas Current Target | Add Files |
0]’ I Cancel | Eefaults | Help | J
EEER! USFHN CUDT DI AILI
A | o flel »
S| || | MANGC B UARTC |B) To1C [BISHARED.|E OC6C (B MAINH |
<[ 7 \Burd j, Command f_Fnd i Fies 7 T TF]
Click OK
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(infineon.

\AXC888 - pVision3 - [C:\XC888\MAIN.C]

- =/ x]
= |=]x]

EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help
A % % Yo | ~aaH -+ e a[@E 0 e H

" CEEe X rlar=
| Project Workspace - x| 44 Z
=43 Target 1 475 while (1)
=3 Dave Files 426 {
427
428 // USER CODE BEGIN (MAIN Main,4)
429 printf (menu) ;
430 select=input{);
431
432 switch (select)
433 {
434 case 'a': ++tnext song a, play song(); break;
case 'b': ++next song b, play song(); break;
case 'C': ++next song c, play song(); break:
case 'd': +itnext song d, play song(}; break;
438 case 'e': ++next song e, play song(); break;
439 case 'f': ++next song f, play song(); break;
440 case 'g': ++next song g, play song(); break;
441 case 'h': ++next song h, play song(); break;
442 case 'i': ++next song i, play song{); break;
443 case 'j': ++next song j, play song{); break;
444 case 'k': ++next song k, play song(); break;
445 case '1': ++next song 1, play song(); break;
446 case 'm': ++next song m, play song(); break;
447 1
448 S/ USER CODE END J
449
450 } 4|L|
<| | (e | »
E (@ % |2 MANG [B UARTC |B Tore |BISHARED.|E COBC B MAINH |

<[ \BuITd f Command f, Find i ries 7
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/

File— New

Insert:

| extern void read_song_string (void);

File - Save As

Insert: read_song_string.h

\'Axcsss - pvision3 - [Texti] . _ =] x|
File Edit View Project Debug Flash Peripherals Tools SYCS Window Help e Elil
SH@ r2a o ~aa# -+ & a|[@F 0 e” @

S EHe X § NTarget
I 7] | extern void read song string (void): zl
=43 Target 1
2|x|
| e®EsEY
dccs.C FISHARED_INT.C  WUARTH 21 X888 MAP
Inlcoe H WMSHARED_INTH  EUARTLST ¥(C8588.0pt
HCCe.LST S SHARED_INT.LST “IUART.OBJ &1xc888 plg
1CC6.0B] YISHARED_INT.CB1 xCass W c8a3 rtf
dioc START _XC.ASL XC838.asm B1xC888.5BR
-3 User Files W10 H SSTART_XC.LST XC888.C0D XC888.Uv2
-3 Music File: HIoLsT START _XC.CB] XC8588.dav HlxCes8_0pt.Be
A10.0B] gaT01.C ¥C888.dpt ¥C888_Uv2 B,
EIMAINLC MTOLH %0838 hex
[ MATN H ATOLLST E1XC888 HTM
EMAINLST YT01.08B] =xC888.Inp
AMAIN.OB] HUART.C =xC888.M51
< | ia
Save as type: I LI Cancel |

a | o (el st

EIENTCEES MAING B UARTC |B TiiC |BISHARED. B COEC B MAINH Textl

<[ Bud f Command f, Find i ries 7 Tl TF]

Click Save
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File—New

Insert:

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

/I Note:

Il The function read _song_string() is arecursive function and will be called recursively until a note
isfound.

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

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

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

Il Therefore, the keyword reentrant is not needed.

void read_song_string (void)

{
unsigned char substr[4]=0;
current_note_|length=old_note_|ength;

switch (song[pos])

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

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

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

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

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

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

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

case 'G": note=7,
switch (song[++pos]|)
{
case '+ notet++; post++; break;
case -": note--; pos++;
default : ; break;
} break;

case'A'". note=9,

switch (song[++pos])

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

} break;

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

case '+': octavet++;

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

/Il adjust note length:
case 'L": switch (song[++pos])

{

case'l": if (song[++pos|=="6")

pos--;

break;

break;

break;

break;

current_note_|length=length_of _a whole_note/16;

ese

{

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;
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old_note_length=current_note_length;
post+;
read_song_string(); break;

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

case 'l if (song[++pos|=="6")

current_note length=length_of _a whole_note/16;

else

{

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 :
}
note=12;
poS++; break;

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

case'0': octave=1; break;
case '1": octave=2; break;
case '2". octave=4; break;
case '3": octave=8; break;
default : ; break;
}
poSt+;
read_song_string();  break;

// tempo:
case 'T": post++;
substr[3]=0; //string termination
if (song[pos]=="1)
{
substr[0]=song[ pos];
substr[1]=song[++pos];
substr[2]=song[ ++pos];
}
else
{
substr[0]=song[pos];
substr[ 1]=song[++pos];

. break;
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substr[2]="";
}
tempo=atoi (substr);
pos++;
read_song_string(); break;

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

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

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

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

} I* endread_song_string */
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'XC888 - p¥ision3 - [C:\XC888\read_song_string.c] = E’lil
El File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help S Elil
@t BB[ax|Fs 2 CYEL A A= o (=1 R Lo
i | e g‘éITargeﬂ j AR =

#include "main.h" E
#include "read_song_string.h" —

S Tote:

/4 The fonction read song string(} 1s a recursive function and will be called recursively w
S/ The local variable substr is only used within one function-call to determine the tempo a—
S/ can be destroyed from one function-call to another.

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

S/ Therefore, the keyvword reentrant 1s not needed.

oip void read_song_string (void)

o1

g1 uneigned char substr[4]=0;

M3 current note length=old note length;

014
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016

018
019
020
D21
022
023
024
025
026
D27
028
029
030
031
032
033
034
035
036
037
038
039
040
I 4t
042
043
044
045
046
D47
048
049
050
051
052
053
054
055
056
057
058
059
UED
061
062
063
064
DE5
066
067
068
069
070
071
072
073
074
075
076
077

i 015 switch

{

m7 /S select note:

{song [pos])

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

{

case "+': notet+; pos++;
case '-": octave--;
note=11;
pos++;
default ;
1
case 'D7: note=Z;

switch (song[++pos])

{

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

}

case 'E': note=4;

switch (song[++pos])

{

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

1

case 'F7: note=hH;

switch (song[++pos])

{

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

)

case 'G': note=7;

switch (song[++pos])

{

case "+': notett: postt;
case "-': note--; pos++;
default ;

1

case 'AT: note=9;

switch (song[++pos])

{

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

}

case "H': note=11;

switch (song[++pos])

{

case "+":
case "-':
default

Application Note

octave++;
note=0;

pos++;

note--; pos++;

.

break;

break;
break;
break;

break;
break;
break;
break;

break;
break;
break;
break;

break;
break;
break;
break;

break;
break;
break;
break;

break;
break;
break;
break;

break;
break;
break;
break;
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074 case 'LT:
0an
0a1
oaz
083
084
0a5
08k
0av
088
089
090
0491
09z
093
094
045
096
097
098

/7 set rest:
YPT:

I oes
100 cage
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
1186
17

Application Note

p7a /S adjust note length:

{song [++pos]=="6"})

current note length=length of a whole note/l6;

pos--;
current note length=length of a whole note;

switch (song[++pos])
{
case "17: if
else
{
1
case "Z7:
case "47:
case "97:
default : ;

1

old_note length=current note length;

pos++;

read song string();

switch

{

case

case
case
case

{gong [++pos])

"LT: if

break;

{song [++pos]=="6"})

current_note length=length_of a whole note/Z;
current note length=length of a whole note/4;
current note length=length of a whole note/8;

break;
break;
break;
break;
break;

current note length=length of a whole note/l16;

else

{

}

default

}

note=1z;

pos++;

pos—-;

current note length=length of a whole note;

break;

198

'Z":current note length=length of a whole note/Z;
"4":current note length=length of a whole note/4;
"BT:current note length=length of a whole note/H;

.

break;
break;
break;
break;
break;
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Bl 118
119
120
121
122
123
124
125
126
127
128
129

I 130
131
122
133
134
135
136
137
138
139
140
141
142
143
144
145
145
147
148
143
150
151

152
153
154
155
156
157
158
154
160
161
162
163

U flel |

MANC |B UARTC |B TC |BISHARED |B) CCEC B MANH |Bjread_son Eiread_son. |

S/ adjust octave:
case "O7: switch (song[++pos])
{
case "0": octave=l;
case "17: octave=Z;
case "Z7: occtave=4;
case "37: octave=8:
default : ;
1
pos++;
read song string();

S tempo:
case 'T": post++;

break;
break;
break;
break;
break;

break;

substr[3]=0; //string termination

if (song[pos]==T1")
{

substr[0]=song[pos];

substr[l]=song [++pos];
substr [2]=song [++pos];

}

else

{
substr[0]=song[pos]

substr[l]=song[++poz];

substr[2]=" T;
t
tempo=atol {substr);
pos++;
read song string():

default: ; break;
VSt end case */

S/ extend note length by half:
if (songlpos]l==T_T)

{

break;

old note length=current note length;
current note length=current note length#*2.0/2.0;

pos++;
1

if (pos==max) pos++;

V' /% end read song string */

]

<[ BuId f Command f, Fnd i res 7
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File - Save As
Insert: read_song_string.c

A/ XC888 - pVision3 - [Text2] e _ =] x|

El File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help S Elil
REHI | RR|[ | EE %2R G M e=»0m e a@E o0 eP®H
(& © X 88 NTarget1 MEEE
|Project Workspace x| | #include "main.h" =
=33 Target 1 Hinmluda Trasd cnnc otrine k0 —
2|
| «®EcEE~ I be called
to determir—
Elds e Iread_song_stringh SIUART.C =1XC888 M51
M CesH [SISHARED_INT.C BJART H = xC888 MAP hle .
BCCe.LST (M SHARED_INT H EUART LST XC885.Cpt
1CC6.0B] EISHARED_INT.LST  “IUART.OBJ @1xCa8s plg
- [ Ehle)s PISHARED_INT OB XC888 B wR83 rtf
-3 User Files 10 H BSTART_XC.ASL XCB85.asm B%cs33.58R
3 Music File: 210LsT SSTART_XCLST  EXC888.C0D ExCs88. w2
110.0B) HASTART _XC.CB] X888 .dav XC888_0Opt
EMAIN.C gTo1.c %(C585.dot XCB8E_IUW2
(0] pA TN H M TO1H [#1xC883 hex
EMAIN.LST ET01LST &1¥C883.HTM
EAMAIN.OB) “T01.0B] }(C888.|np
4| |

1L
File name: Iread_song_string.c LI Save I
Bl e

Save as type: I Cancel
pos++; break;
default : ; break;
1 break;

J i s

E|Q[% = | MANC |E UARTC | TOIC |EISHARED.|E CC6C B MAINH |Ereadson. B Texz |
<[ [\Burd j, Command A Find i Fies 7 T TF]

Click Save
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void read_song_string (void)

{
/l code
read_song_string(); // recursive call
/l code

}

Note:

Function read_song_string callsitself until a note isfound (recursive function).
The break condition for the recursion is that a note is found.

Note (Source: Keil Books, Complete User’ s Guide Selection, C51 Development Tools):

Normally, functionsin Cx51 cannot be called recursively or in afashion 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.

The reentrant function attribute allows you to declare functions that may be reentrant and, therefore,
may be called recursively.

Reentrant functions can be called recursively and can be called simultaneously by two or more
processes. Reentrant functions are often required in real-time applications or in situations where
interrupt code and non-interrupt code must share a function.

Note:

In our case the reentrant function attribute is not needed because 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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Mouse position: Project Window, Music Files: click right mouse button
Click Add Filesto Group ‘Music Files

'XC888 - p¥Yision3 - [C:\XC888\read_song_string.c] 0 |51|i|
El File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help 2 Elil

ASHG| P RB| e |EE %% % W e =018 q@BE O e P H
i e X |8 ,;.\'“ITargeﬂ v|aT @
[Praject Warkspace x| g0l #include "main.h" =
=33 Target 1 ooz #include "read song string.h"” =
003
g4 S/ Note:
005 // The runction read song string{) 1s a recursive function and will be c
00g A/ The local variable substr is only used within one function-call to de—
07 A/ can be destroved from one function-call to another.
g S/ substr could also be defined as either a static or a global variable.
g /S Therefore, the kevword reentrant is not needed.
— ' mn woid read sonag string (void)
Options for Target Target 1'
str[4]1=0;
th=0ld note length;
Open \xC888 Map i
4 Rebuild all target files =0:;
[#] Build target posll
ote++; pos++; break;
ctave--;
ote=11;
os++; break;
MNew Group break;
| Add Files to Group 'Music Files' | break;
d& Manage Components B 4|L|
_‘ | Remove Group Music Files' and its Files ¢
2.8 | T01.C |BESHARED.|E CC6C |E MAINH |Bread_son.. Elread_son..
[*[[FITF [¥] Include Dependencies Y )
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'XC888 - p¥ision3 - [C:\XC888\read_song_string.c] L Elil
File Edit View Project Debug Flash Peripherals Tools SYCS Window Help u Elil
FEHG| L 2R oo |EE %% % G s -+ 3 & a|[@F 06" @

BB e X |9 KTarget v|a® =

R = | g0l #include "main.h" il

E‘ﬁ Target]_ | fon dtdimelaade Maond come st ine kI =
EELCELE Add Files to Group 'Music Files' 2| x]

: START ;
MAIN ¢ Lookin: | S9XC588 i e =l =) i will be c
Foall to de—

I0C  [dcos.c

UART. (D100

TOLC  |EMAIN.C

SHARE |Hread_song_string.c
7 Cee.C |SSHARED_INT.C
- User Files {9T01.C

I variable.

¢
1 MusicFile [JUARTC
File name: I Add
Files of type: ICSDurce file (*.c) LI Close |
7

024 [s=RaH break;
025 default : ; break;
026 } break:

027 - B -
4| AR KN N

SR L MAN.C |B UART.C [B TO1.C |BISHARED.|E CC6C B MAINH |Bread_son. Bread_son.
<[ \Burd j, Command f_Fnd i Fies 7 T TF]
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Files of type: select All files
Mark read_song_string.h and read_song_string.c

\'/XC888 - pVision3 - [C:\XC888\read_song_strin, _ = x|
File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil

ASHG| 2R |2 |=E %% % W ~aan =3 & a @0 6D H
ig E@E??#ITargetl ~|lam =

|Praject Warkspace - x

| 01 #include "main.h" e
E‘ﬁ Target 1 | T TR L P R R S T iz
EESIENSIEY Add Files to Group 'Music Files’ ?l X |
START :
MAIN,( Lookin: | 3XCB38 & B 5 By i will be o
0C  [dccec SMAINLST ASTART_XC.0B)  EIXC588.a5m e el
UART. | cceH “AMAINCOB] E8T01.C XC888.COD hPYes= b variaple
TO1.C |SCCB.LST mMTO1H ) xca88.dav Excese ’
SHARE [H1CC6.0B) lread son oyl = TO1LST )(C888.dpt @ xCass
coec [S10.C ISHARED_INT.C  T01.08] X883 hex xcase
£ User Files [910H MSHARED_INTH  EUART.C E1xCs88.HIM ExCase
e |B10LsT EISHARED_INT.LST ®UART.H Hxcss8.0np
23 Music File |; ; -
“10.0B) PISHARED_INT.OBJ  EUART.LST wCEE3MI1
EIMAIN.C START _XC.AS1L AUART OB = xC883 MAP
I MATN H EISTART_XC.LST X883 XZ888.0pt
4| | L
File narne: I"read_song_string h" "read_song_string.c" Add
Files oftype: [ |4l files ¢+ ~| Closs |
A
024 pos++; break’
025 default : ; break:;
026 1 break;
027 -
4 (3N KNS >

B. =@ [*. || MAING |B) UARTC |B TMC |ESHARED.|E CC6C | MAINH |Ejread_son. Eread_son..
< [FT L [\ Burd j, Command f_Fnd mFies T TF]

Click Add
Click Close
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'XC888 - p¥ision3 - [C:\XC888\read_song_string.c] _ - Elil
EI File Edit View Project Debug Flash Peripherals Tools SYCS Window Help o Elil
AsHG| 2R | oo -+ ua aq@F o e

S @B e X 5 NTarget
|Project Workspace - x| 0 #include ™main.h" T
E!---Ba Target 1 g0z #include "read song string.h" —
=63 Dave Files 003
- [B S5TART_XC.a51 004 S/ Note:

005 // The function read song string() is a recursive function and will .
gog /S The local wvariable substr is only used within one function-call t—
g7 /S can be destroved from one function-call to another.

gog A/ substr could also be defined as either a static or a global varia.
poa /S Therefore, the keyword reentrant iz not needed.

010 void read song string [(veoid)

011 o

-1 User Files 017 unsigned char substr[4]=0;

=-E3 Music Files 013 current note length=old note length;

[ read_song_string.h 014

1 read_song_sfring.c 015 switeh (songlpos])
016 |
mz A/ select note:
018 case 'C": note=0;
019 switch (song[++pos])
020 {
021 case "+': notet+; pos++; break;
022 case '-': octave--;
023 note=11;
024 pos+t; break;
025 default : ; break;
026 1 break:

027 -
< | = _ S

B S @ . || MANC B UARTC | TO1.C |BISHARED.|E CC6C |B MAINH |Bjread_son. Blread_son..
<[ 717 \Burd j, Command f_Fnd i Fies 7 T TF]

Application Note 205 V2.0, 2007-11




(infineon.

AP08068

XC88x Starter-Kit Playing Music

Double click MAIN.H and insert Project Includes:

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

#include "read_song_string.h"

\AXC888 - pVision3 - [C:\XC888\MAIN.H]
File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help

== x]

== x]

£ 6% % % G ~an - m e a (@F o e m
e X |y gs\lTargetl AT =
| Project Workspace - x| e Z
=43 Target 1 E09
=23 Dave Files 610 | #include <intrins.h>
[ START_XC.a51 B11
2-F MAIN.C g12 | #include "IO.H"
..... main.h §13 | #include "UART.H"
..... intrins.h 614 #}nclude "TO1l.H"
_____ ioh 615 #}nclude "CCca.HY
616 | #include "SHARED INT.H"
..... uarth o —
..... 01 h -
..... cob.h e
----- shared_int.h £20
----- stdio.h 621
----- ctype.h 622
-3 10.C f23
w-[F UART.C Ged | // USER CODE BEGIN (MATN Header,11)
= ETo1C E25 i%nciuje isidio.ﬁi
incliuade [ 2.
= SHARED_INT.C EES #include <st§§ib.h>
-3 CCE,)'C gro | #include <string.hs
3 User Files g29 | #include "read song string.h”
=& Music Files B30 | // USER CODE END
[ read_song_string.h 671
: read_song_string.c 632
633 | #endif / ifndef MAIN H
534 - =
e | of

B.l= @ [%. = |

MAING [B UART.C | T0.C |BSHARED.|E CCeC MAINH |Bresd_son..| Eyread_son.. |

<[ BuITd f Command f, Fnd i res 7
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Double click MAIN.H and insert Global Variables (extern declaration):

/l Music:

extern unsigned int T13 valueq];

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;

\AXC888 - pVision3 - [C:\XC888\MAIN.H] - _ =] x|
B File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help S Elil
ASHG| P RR| o= 0% %% W ~aH - e a ([@F o e m
& e i gs\lTargetl rlam=

[Project Workspace - x| 575 /);:r:r:r:r:r:r:r:r:r:r:r:r:hr:r:hr:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:r:hr:r*******************Z
=43 Target 1 579

=-&3 Dave Files 580 | // USER CODE BEGIN (MAIN Header,8)
- [# START_XC.a51 tgl | extern bit blinking:
= [F MAIN.C 562 | extern volatile int xdata R3Z3Z wait;
..... main.b 583 )
----- intrins.h 584 | // Music: i i
_____ ioh 535 | eXtern uns:..g'ned :!.nt T13 values[]:
5aE | extern unsigned int length of a whole note;
""" uarth £g7 | extern unsigned char xdata_soﬁg_[]; B
""" t01h tgs | extern wolatile unsigned int xdata note;
""" ccb.h 5ag | extern volatile unsigned int xdata octave;
""" shared_int.h 590 | extern volatile unsigned int xrdata current note length;
----- stdio b 591 | extern volatile unsigned int xdata old note length;
..... ctype b 59z | extern volatile unsigned int xdata tempo;
w3 10.C 533 | extern volatile unsigned int pos;
m-[F UART.C 594 | extern unsigned int max;
= # T01.C b
- [8 SHARED_INT.C 596 | // USER CODE END
@ [{ CC6.C o
D USel’F”eS 599 /’f{:l':l':l':l':l':P:l':l':l':l':r:l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l‘:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'************************
HS Music Files goo | /S @Prototypes OF Global Functions
read_gong_gtringlh 501 /);;hhhhhhhhhhhhhhhhhhhhhr;hhhhhhhhr;hhhhhhhhhhhhhhhhhhhhhhr;hhhhhhhhhhhr_l
read_song_string.c 502
603 | // USER CODE BEGIN (MAIN Header,?9)
604 -
E. (@[ || MANG |B UARTC [B THC [ESHARED.|E OCBC MAINH |Bresd_son..|Byread_son.. |

<[ \BuITd f Command f, Fnd i ries 7 T TF]
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Double click SHARED_INT.C and insert ISR-Code (timer T12 period match):

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

if (pos<=max)

read_song string(); // read next note
// this function is called recursively until a note is
found

// T12PR: adjust note length / set Timer 12 period value for note length:
// Page 1: T12PRL, TI12PRH

SFR_PAGE( ccl,noSST); // switch to CCU6 PAGE = 1 without saving
CC6_vSetTmrPeriod(CC6 TIMER 12, (current note length/tempo*120)) ;

SFR_PAGE( _cc0,noSST); // switch to CCU6 PAGE = 0 without saving
// Page 0: CC60SRL, CC60SRH:
// Channel 0: not used, only for measurement (5% duty cycle):

CC6_vLoadChannelShadowRegister (CC6_ CHANNEL 0, (current note length/tempo*120) /100
*95) ;

// Page 0: CC61SRL, CC61SRH:

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

CC6_vLoadChannelShadowRegister (CC6 CHANNEL 1, (current note length/tempo*120) /100
*0) ;

// Page 0: CC62SRL, CC62SRH:

// Channel 2: if compare value CCU6 CC62SR == 0 -> 100 % duty cycle for note
length:

CC6_vLoadChannelShadowRegister (CC6 CHANNEL 2, (current note length/tempo*120) /100
*0) ;

// Page 0: bit: T12STR in TCTR4L
CCé6_vEnableShadowTransfer (CC6 TIMER 12);

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

SFR_PAGE(_ccl,noSST); // switch to CCU6 PAGE = 1 without saving
CC6_vSetTmrPeriod (CC6 TIMER 13, (T13 values[note] /octave)) ;

SFR_PAGE(_cc0,noSST); // switch to CCU6 PAGE = 0 without saving

// Channel 3: duty cycle note-frequency = 50 %

// Page 0 : CC63SRL, CC63SRH:

CC6_vLoadChannelShadowRegister (CC6 CHANNEL 3, ( T13 values[note]/octave/2)) ;

// Page 0: bit: T13STR in TCTR4H
CCé6_ vEnableShadowTransfer (CC6 TIMER 13);

if (note == 0) printf ("note=c ");
else if (note == 1) printf ("note=cis");
else if (note == 2) printf("note=d ");
else if (note == 3) printf ("note=dis");
else if (note == 4) printf ("note=e ");
else if (note == 5) printf("note=f ");
else if (note == 6) printf ("note=fis");
else if (note == 7) printf ("note=g ");
else if (note == 8) printf ("note=gis");
else if (note == 9) printf ("note=a ");
else if (note ==10) printf ("note=ais");
else if (note ==11) printf("note=h ");
else if (note ==12) printf ("note=---");
else printf ("note=?7?7?") ;
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/
if (octave == 1) printf ("' ")
else if (octave == 2) printf ("' "
else if (octave == 4) printf("''' ");
else if (octave == 8) printf(m"''''m);
else printf ("??2?2?");
printf (", Tl2-pv=%5u,",current note length);
printf ("T12-p=%1.2f[s], ",current note length*85.3333/1000.0/1000.0) ;
printf ("T13-pv=%5u,", T13 values[note] /octave) ;

printf ("T13-
=%7.0f£ [Hz]\n",1/ ((T13_values [note] /octave)*83.3333/1000.0/1000.0/1000.0)) ;

IO vTogglePin(P3 1); // Show start of next note on Port 3 Pin 1
// Page 0: bit: T12RS in TCTR4L
CCG_VStartTmr(CCG_TIMER_IZ); // Set Timer 12 Run Set bit TI12RS

}
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.XCBBB - p¥ision3 - [C:\XC883\SHARED_INT.C] e Elil
B File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help S Elil
SHG| BB ~l# -2 a aq@EF o 5

& X as[Target 1
Project Workspace - X 218 j
F s
E---ﬁ Target 1 219 SFR_PAGE{ cc3, noSsT); S/ switch to page 3
B3 Dave Files 220
A STARTL (| 221 if (CCU6 ISL & 0xB0) AA1E ISL T12PM
MAIN.C 222 {
0.C 223 SAtimer T1Z2 period match detection
UART.C [} 224 ,
TOL.C 225 SFR_PAGE( ccl, noSsT); S/ switch to page 0
226
2 gl 227 CCU6 ISRL = 0xB0; JSclear flag ISL T12EM
CCe.C - - -
(3 User Files | ] 5o // USER CODE BEGIN (NodeIZ2,17)
=63 Music Files| [l p3p | if ( (char)SBUF == 'z' ) // song aborted by user
read_so 231 pos=max+1;

L read_so 232
233 | 1f (pos<=max;

234 | 1

235 read_song_string(); S read next note

236 /7 this function is called recursively until a note is £
237
238 /S T12PR: adiust note length / set Timer 12 period value for note length:
239 /S Page 1: TI1ZPRL, T1Z2PRH

240 SFR_PAGE{ ccl,noSsT); // switch to CCU6 PAGE = 1 without saving

241 CCE_VSetTmrPeriod {CC6 TIMER 12, (current_note_length/tempo*lZD) i

242
243 SFR_PAGE{_ ccl,noSsT); // switch to CCU6 PAGE = 0 without saving

244 /4 Page 0: CC605RL, CCE0SRH: v |
245 o Channel 0: not used, only for measurement (5% duty cycle):

245 CC6_vLoadChannelShadowRegiSter {CC6_CHANNEL 0O, (current_note_length/tempo*lZ 0}

247 S/ Page 0: CC61SRL, CCHISRH:

243 v Channel 1: not used, only for measurement (100% duty cycle):

249 CC6_vLoadChannelShadowRegiSter {CCA_CHANMNEL 1, (current_note_length/tempo*12 0

250 /4 Page 0: CC625RL, CCEZSRH:

251 I Channel 2: 1f compare value CCU6 CCH25R == 0 —» 100 % duty cycle for note
252 CC6_vLoadChannelShadowRegiSter {CC6_CHANNEL Z, (current_note_length/tempo*lZ 0}

253
254 /4 Page 0: bit: TI25TR in TCTR4L

255 CC6_vEnabledhadowTransfer (CC6_TIMER 12} ;
266
257 S/ T13, adjust note freguency / set Timer 13 period value for note freguency
258 /¢ Page 1: T13PRL, T13PRH:

259 SFR_PAGE{_ ccl,noSsT); // switch to CCU6 PAGE = 1 without saving

260 CCE_vSetTmrPeriod {CCA_TIMER 13, (T13 values[note] Joctave) )

2h1
262 SFR_PAGE(_cc0,nossT); // switch to CCU6 PAGE =
263 /4 Channel 3: duty cycle note-fregquency = 50 %
264 /4 Page 0 : CCE3SRL, CCH3SRH:

265 CC6_vLoadChannelShadowRegiSter(CCE_CHANNE:L_B,( TlB_valueS[note]/octave/Z)) ;
2bb
267 S/ Page 0: bit: TI3STR in TCTR4H

265 CC6_vEnablefhadowTransfer (CC6_TIMER 13} ;

269 -

0 without saving
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270 if {note == 0} printf("note=c "};

279 else if (note == 1} printf{"note=cis"};

277 else if (note == 2} printf{"note=d "};

273 else if (note == 3} printf{"note=dis"};

274 else if (note == 4) printf{"note=e "};

275 else if (note == 5) printf{"note=f "};

276 else if (note == @) printf{"note=fis"};

277 else if (note == 7) printf{"note=g "):

278 else if (note == B) printf{"note=gis"};

279 else if (note 9) printf{"note=a "};

280 else if (note ==10) printf{"note=aiz");

281 else if (note ==11} printf{"note=h "};

282 else if (note ==12) printf{"note=—--"};

283 else printf {"note=777");

284

285 if {octave == 1) printf{"’ "

286 else if {octave == 2] printf{"*"™ "};

287 else if (octave == 4) printf{"""" "}; i

285 else if (octave == 8) printf{("""''"};

289 else printf (777"} ;

2490 -

291 printf (", TlZ-pw=%5u, ",current_note length};

292 printf ("TlZ2-p=3%1.2f[=s], ",current_note_length*BS.3333/1000.D/lDDD.D):

293 printf ("T13-pv=%5u, ", T13 wvalues [notel]/octave);

294 printf ("T13-f=%7.0f [Hz1\n", 1/ { {T13_values [note]/octave) *B3.3333/1000.0/1000.

2495

205 I0 vTogglePin(P3_1); // Show start of next note on Port 3 Fin 1

2497 /4 Page O: bit: TIZRS in TCTR4L

298 CCE_vitartTmr (CCA TIMER 12}; // Set Timer 12 Run Set bit TIZRS

299 | 1

300

am S/ USER CODE END

302

303 }

304

305

306

307 S End of OCUSSRZ condition check

308

309 /S USER CODE BEGIN (NodeIZ,5)

310

an /S USER CODE END

ez

313 SFR_PAGE( su3, RSTZ); /S restore the old SCU page

34|} /S End of function SHINT viXINTRIZIsr —

3l -

3165 // USER CODE BEGIN (SHARED INT General,10)

37

s | /S USER (CODE END

319

320 B

321 - -
TR e

S| *s| 2| MANGC |B UARTC |B T0C [EISHARED.]E® CC6C B MANH |Bread_son. |Eread_son..|

* [T \BuId f Command f,_Find i Fites 7

| ) B
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¥ | Adobe Reader - [XC88xCLM_UM_v1_1.pdf]

'ijFiIe Edit WView Document Tools Window Help

_ =] x|
=12

E Pages | Bookmarks

§ Comments\Q Attachments

=1

Table 14-3 SFR Address List for Pages 0-3

Address Page 0 Page 1 Page 2 Page 3

9A, CCB3SRL CCB3RL T12MSELL MCMOUTL

9B, CCB3SRH CCB3RH T12MSELH MCMOUTH

9C, TCTR4L T12PRL IENL ISL

9Dy TCTR4H T12PRH IENH ISH

9E, MCMOUTSL T13PRL INPL PISELOL

9F, MCMOUTSH T13PRH INPH PISELOH

Ad, ISRL T12DTCL ISSL PISEL2

A5, ISRH T12DTCH ISSH

A6, CMPMODIFL |TCTROL PSLR

ATy CMPMODIFH |TCTROH MCMCTR -

FA, CCB0SRL CCB0ORL TCTR2L T12L

FB4 CCB0SRH CCB0ORH TCTR2H T12H

FCy CCB1SRL CCB1RL MODCTRL T13L

FDy CCB1SRH CCB1RH MODCTRH T13H

FE4 CCB2SRL CCB2RL TRPCTRL CMPSTATL

FFy CCB2SRH CC62RH TRPCTRH CMPSTATH

A
T ETEE - O =
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Generate your application program:

Project — Rebuild all target files or | click

N4 XC866-4FR - pVisic
| File Edit View Project Debu
E) YRR oo
% &Target1

Project Wiorkspace == I
|:]Rebui|d all target files
il Tarte—r get e |

XC888 - pVision3 - [C:\XC838\MAIN.C] = El Xl
B File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help = El Xl
AEEG R EE 0% % s e+ @ 8 a@[FE o e S
£ e % gs\lTargetl j = @
| Project Workspace - x| 413 ( Z
E!---Ba Target 1 = 434 case 'a': ++next song a, play song(); break;
Ea Dave Files 435 case 'b': +tnext song b, play song(}; break;
START_XC.a51 436 case 'c': ++next song o, play song(}: break:
MAIN.C 437 case 'd': ++next song d, play song(); break;
o.c 438 case 'e': ++next song e, play song(); break;
UART 439 case 'f': ++next song f, play song(); break;
' 440 case 'g': ++thext song d, play song(); break;
TOLC he e - i i
SHARED INTC — 441 case 'h': ++next song h, play song(}; break;
e 442 case "i': ++next song i, play song(): break:
CC@-C 443 case 'J': ++next song J, play song(); break; [y
-3 User Files AILI 444 case "k': ++next song k, play song{); break; AILI
o WA ebe Cilee o o L A a - o - .
R | lLed | b
B..|E. @ | [T RAAIN.C | UARTC B TNMC |BSHARED.|E CC6C B MAINH [Bread_son.|B read_son.|
*¥I|Build target 'Target 1°' -
'|assenbling START XC.aSl... —
compiling MATIN.C... i

compiling IO.C...

compiling UART.C...

compiling TO1.C...

compiling SHARED INT.C...
compiling CCa.C. ..

compiling read song string.c...

linking. ..
#¥* WARMNING L15: MULTIPLE CALL TO FUNCTICH
MNAME: PRINTF/PRINTF

CALLER1: 2?C_C513TARTUP

CALLERZ: SHINT WIXINTR12ISR/SHALRED INT
Program Size: data=102.3 xdata=438 const=4 code=11208
creating hex file from "ZCE53"...
MHECE858" - 0 Erroris), 1 Warningi(s).

1] 4] » [»]\Build j Command }, Find in Files [ |« | >|_I

| Cutput Window
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See the result:
Using the Simulator:

Check/Configure: ® Use Simulator

== x|
EI File Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help i Elil
AsHG| 2R =& 6% % % B ~aH e« & a[@FE 0 e 5

i

ke -
w Options for Target 'Target 1' X |
Project Workspace j
=43 Target  Device | Targetl Outputl Listingl User | CH1 |A><51 | =51 Lucatel %51 Misc Debug |Uti|ities| *
EIB Dav Fluse Simulatar Settings |  Use: | LI Setiings |
- [~ Limit Speedta Feal-Time
v Load Application at Startup v Run ta main() ¥ Load Application at Startup [~ Run to main()
Initialization File: Initialization File:
[ J Edit. | | J Eit. |
Festore Debug Session Settings Festare Debug Session Settings -
b
¥ Braakpoints v Toolbox ¥ Braakpoints ¥ Toolbox 5
v ‘Watchpaints & PA IV ‘Watchpaints
¥ tdemary Display ¥ kdemary Display 1
__Build tar: -
assembling esene
compiling CPU DLL: Farameter: Diriver DLL: Farameter: Juosid
conpiling |88051.DLL I—m8051EW |88051.DLL |
compiling
compiling
compiling
compiling
compiling Diglog DLL: Parameter: Diglog DLL: Parameter:
linking.. IDCDreE1.DLL |—p><caaa ITCDreE1.DLL |—p><caas
***% WARNII
NANE:
CALLE]
CALLE] Ok I Cancel | Defaults | Help |
Progrsm S
creating hex file from "HC388"™...
z MHECE858" - 0 Erroris), 1 Warningi(s).
2
2 =
=
s[4l 4] » [ ]\Build 4 Command } Findin Files [ || «! | »
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Debug - Start/Stop Debug Session or
MR
- |=| x|

B[] & & 2 @

JStarthtop Diebug Session|

=

\Axcs88 - pVision3 - [C:\XC8SS\MAIN.C] _ =] x|
EI File Edit View Project Debug Flash Peripherals Tools SWCS Window Help S El Xl
ZH@ B8 4 % 5 Yo G| ~aaM e @ & @ nE o e m

HEHOB T u v [@EvEoemEs »

3493

394 /4 USER CODE END zl
395
395 | MAIN vInit();
397
3498 S/ USER CODE BEGIN (MAIN_Main,j’)
3499 P3_DATA=LED_OE‘F ;

400 while (RE23Z wait);

401
402 S/ enable Timer T12 additional prescaler (1/256-prescaler of Ti12):
403 S/ We must do it ourselves because DAVE can't do it.

404 S4 T12 input clock:
405 SS 24 MHz -»> 1/256 (T12PRE=1) -> 1/8 (done by DAVE) —-> f= 11,719 kHz (resolution = 85,333 us

406 SFR_PAGE (_ccl, noSsT); /4 switch to CCU6 PAGE=1 without saving !!!

407 if (((CCU6 TCTROL>>3)&0x0001)==0}

408 printf ("T1Z2 prescaler is disabled\in");

409 else

410 printf ("T12 prescaler is enabledin™); |

11
42| CCUG TCTROL=CCU& TCTROL | 0x08; // T1Z2PRE=1

413 b
B/ ;I_I

MANG |E UARTC | To0IC |ESHARED.|E CCEC [ MAINH |Eread_son.|Eread_son. |@® Disasse..|of UART #0 B8 LogicAn.. |

:‘ LL (PORT3 & Ox2) »>» 1 Al ’f MName |Value |
LL (FORTZ & Ox8) »» 3
LL (PORTZ & Ox40) »> 6

3

0 -4

§ LSM ASSTIGHN BreakDisakhle BreakEnahle BreakKEill BreaklLizst BreakSet Breaklccess - E

Sl 4]» 1] Build }Command £ Find in Files [ Ll > [E[4]a]»]M]\Locals § watch #1 ) Watch
For Help, press F1 | [Simulation [t1: 0.00075283 sec
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Reconfigure the Software-Simulator-L GA (Logic Analyzer):

We are going to configure the following Pins for the Keil-Software-Simulator-L GA:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (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 viaTimer OISR
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CIiCk

\£xC888 - pvision3 - [C:\XC888\MAI i.C] == x]

pls SVCS Window Help i E|£|
~A# =@ a@DE oD

El File Edit Wiew Project Debug Flash Peripherals
EEG f BB :
% EO W T s o e Qs E HERE &

- |Logic Analyzer Window] ZI
384 // USER CODE END
385
39g || MAIN wInit();
387

348 /{ USER CODE BEGIN (MAIN Main,3)
399 F3_DATA=LED_OFF;
400 while (RE23Z wait);

401
40z S/ enable Timer TI12 additional prescaler (1/256-prescaler of Ti12):
403 S We must do it ourselves because DAVE can't do it.

404 S4T12 input clock:
405 Sl 24 MHz -»> 1/256 (T1Z2PRE=1) -»> 1/8 (done by DAVE) —-> f= 11,719 kHz (resolution = 85,333 us

406 SFR_PAGE( ccl, noS8T); /4 switch to CCU6 PAGE=1 without saving !!!

407 if (((CCU6 TCTROL>>3)&0x0001)==0}

408 printf("Tl2 prescaler is disabledin");

404 else

410 printf ("T12 prescaler is enabledin"): |

411
412 | CCU6 TCTROL=CCU6 TCTROL | 0x08; // T1ZPRE=1

413 3k
[« | ;I_I

MAIN.C \ UART.C [ T0.C |ESHARED.|E CCEC B MANH [Ejread_son. |Bjread_son. | Disasse.. | UART #0 |BE LogicAn.. |

%Ly (PORT3 & Ox2) »» 1 Al | Mame | value |
LL (FORT3 & Ox8)] »>> 3
Li (PORT3Z & Ox40) >> &

3

ol >

§ ASN ASSIGW BreskDisakhle BreakEnasble BreakKill Breaklist BreakSet Breaklccess Fl E

Sl < » [» ] Build jCormmand / Find in Files [ L« »| [E[4] 4] »]M]\Locals f watch #1 ), Watch
Loagic Analyzer Window | [Simulation [t1: 0,00075283 sec
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Click Setup ...

' €888 - pVision3 - [Logic Analyzer]
B Edit view Project Debug Flash Peripherals Tools S¥CS Window Help
Hg B2 E= 4% %K S

O®mrhn e BlEvEEeEE »

== x]
=1=]x]

@« s> s @ nEoe®m

kax Time: Range: Zoorm

Code

Setup Mindax

kin Time: Grid:
Setup .. | Export ..
EETER

4]
.
& 0x0
: 0x1
.
= 0
: 0x1-
o
= Oxli—
: 01
- 1
0x0
] O
- 1
0x0
: 01
.
& () . . . .
i ' i ' i ' i ' i ' i ' i ' i ' i i

o , ,
0.0 ms 256.00000 ms

Kl

|0.002887ms [ 0752627 ms [ 50.00000ms | 2500000 ms ﬂﬂlﬂlﬂl

Shiy |

Ate | Urda |

50.00000 me

||

———
MAING (B UART.C |[B TMC |[ESHARED.|E CCEC B MAINH [Eread_son.|Eread_son. @ Disasse. |& UART#0 B LogicAn..

x(La (PORT3 & Ox2) »» 1
LL (PORTZ & OX8) >> 3
LL (FORTZ & Ox40) »» 6

[

=
ASM ASSIGN EreakDisable EreakEnsble EreakKill EreakList EBreakSet Ereaklccess

d

| Cutput Window

[4] 4] » | »]\ Build jCommand 4 Find in Files [

Le] ]

| Mame | value |
2| 4] <[ » ] ]\Locals § Watch #1 }, watcr
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Mark/Click PORTS:

BFile Edit Yiew Project Debug
sH@| 2R
20 PN

= RET

'XC888 - p¥ision3 - [Logic Analyzer]
Flash Peripherals Tools SVYCS Window Help

~# |« » 2|3 @ nE o oW

=[] x]

=1=]x]

hdin Tirme:
Expor‘t___l 0.002387 ms
. 01 : :
1
S 00

: 9]
g |
0x0

: Ox1—
o
= Ox0—

: 7]
o
B 0x0

; 7]
e
o 0x0

: 1
=

Ol

| ' i 0 i 0 i
0.0 ms

Kl

MAING (B UARTC B T0C

*ILa

Li
Li

{PORTZ £ Ox2) »> 1
{PORT3 & Ox8) »» 3
{PORT3 & Ox40) »»> 6

W |CurrentLogicAnaIyzergignals:

PORT3
PORT3
PORT3
PORT3
PORT3

1 | i
—Signal Display Display Range
Display Tywpe:  |Bit hd b IDXFF—
Color: : hdin: 00
[ Hexadecimal Display

p Min/Max

— Display Formula (Signal & Mask) >> Shift

IDXDDDDDMD

And Mask:

Shift Right: IB

— Export { [mport
Export Signal Definitions... |

Import Signal Definitions... |

to_l Urda |

50.00000 ms

]

asse.. | UART #0 BB LogicAn..

Kill Al

Close

Help

I I Yalue

>

ASH AS3IGN BreakDisable EBreakEnabhle EBreakKill EreakList EBreakiet Breaklccess

=

Cutput Window

[4] <] » [»]\ Build }Command j, Find in Files

‘fatches

[«

MT4]» ¥\ Locals f Watch #1 ) Walct

For Help, press F1
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Click £ (Delete Button)

'XC888 - p¥ision3 - [Logic Analyzer] ? = E’lil
%ﬁEiIe Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
REHg| 2R (2 |EE %R G ~a# |« RN |2 @] B[FE]| o o0 m

T > RS E E PHRA i
Sl Setup Logic Analyzer X |
kin Time: ] B Mindkax
Export...l ‘0-00295? ms m |CurrentLugicAnaIyzergignals. o] B A | Ui |
T T T PORT3
: O H : :
- : : : PORT3 Delete (Delete)
a - : : ; PORT3 : :
e E ; E PORT3 ; E
; MT : : . |PORT3
o : : : PORT3
k. e
: 0x1- : : :
o : : :
5 e 0 od | 2l
O B T —Signal Display—————— — Display Range
= 0x0 ' Display Type:  |Bit ¥ I IDXFF
. 0x1 : : : ;
T oe (e P
[V H H H
0D [” Hexadecimal Display
01 : : : : : : : :
- T : : ! _Display Formula (Signal & Mask) »> Shift ; ; ; ; ;
T : : : : : : : :
Ux0 S S And Mask: |0xunnnnn4n Shift Right: |5 R S S S
0.0 ms - T 50.00000 ms
—Export / Import
14| R |*]
Export Signal Definitions... | Import Signal Definitions... | =
MAING (B UART.C [ T0c asse.. & UART #0 BR LogicAn.
*[La (PORT3 & 0x2) >> 1 kAl | cese | [ Hew | [value |
LA (PORT3 & Ox8) »» 3
Li (PORT3 & 0Ox40) >> &
§ ASM ASSIGN BreakDissble BreakEnshle EreakKill EreakList EBreakSet Breaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation [t1: 0.00075283 sec
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Mark/Click PORTS:

'XC888 - p¥ision3 - [Logic Analyzer]

pesdgrRe[ax
- AE RS R TR

E 6% %% B

Setup Logic Analyzer

=[] x]

BFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help

in Time:
Expont.. ||| 0002387 ms
: Oix1 : :
i
:
0x0
: 0x1
o
1
00
: Ox1—
i
o
5 Oex0—
: 0x1
e o
[w]
- 0x0
: 01
o
=
0x0
||I|I|I
0.0 ms
L4

MAING (B UARTC B T0C

*ILa
Li

{PORT3Z £ OxZ) >> 1
(PORT3 & Ox8) »» 3

W |CurrentLogicAnaIyzergignals:

PORT3
PORT3
PORT3
PORT3

< | i
—Signal Display Display Range
Display Type:  |Bit hd b IDXFF—
Color: : hdin: 00
[ Hexadecimal Display

=1=]x]

S|« » | & (@) m[E] 0 6P m

p Min/Max

— Display Farmula (Signal & Mask) >> Shift

IDXDDDDDDDB

And Mask:

Shift Right: |3

— Export { [mport
Export Signal Definitions... |

Import Signal Definitions... |

to_l Urda |

50.00000 ms

]

Kill All |

asse.. | UART #0 BB LogicAn..

Close | |

Help I

I Yalue I

LA (PORT3 & Ox40) >> 6

>

ASH AS3IGN BreakDisable EBreakEnabhle EBreakKill EreakList EBreakiet Breaklccess

s

Cutput Window

[4] <] » [»]\ Build }Command j, Find in Files

‘fatches

[«

MT4]» ¥\ Locals f Watch #1 ) Walct

For Help, press F1 |
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Click £ (Delete Button)

'XC888 - p¥ision3 - [Logic Analyzer] ? = E’lil
%ﬁEiIe Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help e Elil
REHg| 2R (2 |EE %R G ) - Q@ @ @ 2FE o e m

T > RS E E PHRA i
Sl Setup Logic Analyzer X |
kin Time: ] B Mindkax
Export...l ‘0-00295? ms m |CurrentLugicAnaIyzergignals. s g | Uniely |
X X T PORT3
- T | ; ! |porT3 Delete (Delete)
o ; ; : PORT3 : ;
B D) ' ; ; PORT3 ; ;
: Ol PORT3 : :
¢ T
8 ' '
00 : : :
e 00 | o)
i : : :
a Oll— =Signal Bisplay——————> ~—PisplavBange—————
, UX7:|’ Display Type: |Bit - bl IDXFF
o« : : :
Q : : : Color: Elzl hdin: 00l
& 0x0 : :
Ol [~ Hexadecimal Display
o T : : : —Display Farmula (Signal & Mask) > Shift : : : : :
bt : : : : : : : :
Ux0 e —— And Mask: |0xunnnnnna Shift Right: |3 R S S S
0.0 ms - T 50.00000 ms
—Export f Import
14| — ]
Export Signal Definitions... | Import Signal Definitions... | r—
MAING (B UART.C [ T0c asse.. & UART #0 R LogicAn.
L2 (PORTS & Ox2) »» 1 kta | cese | [ Hew ] [value i
‘lLa (PORT3 & OxB) >» 3
Li (PORT3 & 0Ox40) >> &
§ ASM ASSIGN BreakDissble BreakEnshle EreakKill EreakList EBreakSet Breaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 0.00075283 sec
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Mark/Click PORTS:

'XC888 - p¥ision3 - [Logic Analyzer]

=[] x]

BFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help
ReHG| R0 |EE %R W

ikl BBREN| g
Al | Setup Logic Analyzer

=1=]x]

S|« » | & (@) m[E] 0 6P m

p Min/Max

to_l Urda |

50.00000 ms

]

asse.. | UART #0 BB LogicAn..

I Yalue I

in Time: il

Expoﬂ...l ‘D-DDZ%? Hi W |CurrentLogicAnaIyzergignals:

01 ! j PORT3
= : PORT3
'E_I: PORT3
&

Ox0

01
o
2
=
° o N | B
- Ox1— —Signal Display Display Range
o
'g Display Type:  |Bit hd e IDXFF
[

0x0— Color: : hin: 00
o B [ Hexadecimal Display
'_
% — Display Formula (Signal & Mask) »> Shift
T . . .

E [ And Mask: IDxDDDDDDDZ Shift Right: |1

0.0 ms
_ﬂ — Export { Import

Export Signal Definitions... | Import Signal Definitions... |
MAING (B UARTC B T0C
*[La (PORTS & Oxz) >> 1 kil | cwose | [ hew |
LL (FORT3 & Ox8) >> 3
LA (PORT3 & Ox40) >> 6

§ LSNM ASSIGN BreakDisable EreakEnable BreakKill EreakList BreakSet Breakliccess > ||
ST 4]» o] Build }Command £ Find in Files [ |

MT4]» ¥\ Locals f Watch #1 ) Walct

For Help, press F1 | Simulation
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Click £ (Delete Button)

'XC888 - p¥ision3 - [Logic Analyzer] ? = E’lil

%ﬁEiIe Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
REHg| 2R (2 |EE %R G ~a# |« RN |2 @] B[FE]| o o0 m

AR < RO R AR N R i
Sl Setup Logic Analyzer X |
kin Time: ] B Mindkax

‘D.DD298?ms m |CurrentLDgiCAnaIyzerﬁignals. x| tD_I Und |

Export...l

PORT3 i i

O
PORT3 Delete (Delete)
PORT3 : :
: E

0x0

0x1 : : :

. BRI [ | -

Ox1— : : :

—oignal Display————— —Display Range
Display Type:  |Bit hd hex: IDXFF
00— Caolar: Elzl hein: (0

0x1

[~ Hexadecimal Display

— Display Formula (Signal & Mask) »» Shift

b= AndMask:  [100000002 Shit Right: [1 S R R R

| ,
0.0 ms 50.00000 ms

PORT3 PORT3.4 PORT3.2 PORT3.0 I

—Export / Import
Kl . 1
Expoart Signal Definitions... | Import Signal Definitions... | r—
MAING (B UART.C [ T0c asse.. & UART#0 BR LogicAn.
*[La (PORT3 & 0x2) >> 1 kital | cese | [ Hew ] [value |

LL (PORT3 & OX8) »>» 3
LL (PORT3 & Ox40) >»> 6

3

B >

§ ASM ASSIGN BreakDisable BreaskEnable BreakKill BreakList BreakSet Breaklccess Fl E

214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 0.00075283 sec
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Mark/Click PORTS:

'XC888 - pYision3 - [Logic Analyzer] | ;lﬁlil
BFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help ;lilil

R IR A Eels ~@# |« » (s @ nRE) ¢ @
R RO RN VR R 3
kin Time: p Min/Max
Export...l ‘9-00295? ms W |CurrentLogicAnaIyzerﬁign to_l_lUndo
TV — : — [PORT3
_ : :
T
)
a
0x0-
Ox1——
- ‘ | i
o P
= —Signal Display————————— ~Display Range———————————————
Ox0- Display Type:  |Bit - hdanc: IDXFF
0x1 - : : : .
- E E E Qlor; l In X
E : : : [ Hexadecimal Display
T —Display Formula (Signal & Mask) >> Shift
o= AndMask  [500000010 Shit Pight. [4 S A R
0.0 ms = 0 50.00000 ms
— Export f Import
L4 e |
Export Signal Definitions... | Import Signal Definitions... | _
MAING (B UARTC B T0C asse.. | UART #0 B Logican.
x[La (FORT3 & Ox2) »= 1 Kill Al | Close | | e | [ valus [
‘lLi (PORTZ & Ox8) »» 3
Li (PORT3 & Ox40) >> &
§ LSM ASSIGH BreakDisable BreakEnsble BreakKill BreakList BreakSer Breakliccess > |z
ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals f watch #1 }, watch
For Help, press Fi | Simulation [t1: 0.00075283 sec
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Click £ (Delete Button)

'XC888 - p¥ision3 - [Logic Analyzer] ? = E’lil
%ﬁEiIe Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help e Elil
REHg| 2R (2 |EE %R G ) - Q@ @ @ 2FE o e m

N EemBPE U Ete :
Sl Setup Logic Analyzer X |
kin Time: ] B Mindkax
EXPDH---l ‘0-00298? e m |CurrentLDgiCAnaIyzerﬁignals. o o | Und |
B . . H T3 y -
" ; ; ; ET3 Delete (Delete)
o P P
[ | | | H H
[}
[
a0~
0x1——
o g | 2
'_
s H 1 1 : ; :
E ! : : il By Pl B ————————————————
il Display Type: |Bit - bl IDXFF
1 Caolar: I:IE' hein: (0
E : : : [~ Hexadecimal Display
g —Display Farmula {Signal & Mask) »> Shift
Dxﬂ—l R And Mask: |0xunnnnmn Shift Right: |4 R S S S
0.0 ms - ,-"\ 50.00000 ms
—Export { Import
L e |}
Export Signal Definitions... | Import Signal Definitions... | =
MAING (B UART.C [ T0c asse.. & UART#0 BR LogicAn.
*[La (PORT3 & 0x2) >> 1 kital | cese | [ Hew ] [value |
LL (FORT3 & Ox8) »> 3

LA (PORT3 & Ox40) >> 6

3

B >

§ ASM ASSIGN BreakDisable BreaskEnable BreakKill BreakList BreakSet Breaklccess Fl E

214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 0.00075283 sec
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Mark/Click PORTS3:

'XC888 - p¥ision3 - [Logic Analyzer] \ = E’|i|
%ﬁEile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help o Elil
SN TN =i ~@l# |« » | s @ nE @ e P m

EE 0% % W
ik EO ™ PR > Eted g T

Setup Logic Analyzer X |
kin Time: ] : B Minkax
EXPDH---l ‘D.DDEQE?ms m |CurrentLogicAnaIyzer i i) | Undo |
b o
=
o
T
[}
i : : ;
1 I R I I
Ol — : : : —signal Bisplay——————+ ~—DisplavBange———————
Display Type:  |Bit hd I IDXFF
= :
Calar: Elzl Iin: 00
I
T [~ Hexadecimal Display
: : : —Display Farmula (Signal & Mask) >> Shift : : : : :
Dxﬂ—l R And Mask: |0xunnnnnn4 Shift Right: |2 R S S S
0.0 ms = T 50.00000 ms
—Export / Import
Kl e [}
Export Signal Definitions... | Import Signal Definitions... | r—
MAING (B UART.C [ T0c asse.. & UART#0 BR LogicAn.
L2 (PORTS & Ox2) »» 1 kital | cese | [ Hew | [value i
‘lLa (PORT3 & OxB) >» 3
LL (PORT3 & Ox40) »» &
§ ASM ASSIGN EreakDisable EreakEnsble EreakKill EreakList EBreakSet Ereaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation lt1: 0.00075283 sec
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Click £ (New)

== x]
- |5/x]

E'XCBBS - p¥ision3 - [Logic Analyzer]
ﬂ File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window
ASHE| L RB (20 EE %R = 1[ea] #

+ 3| & @ BE] o @

foe | ga s — e
B B R A3 E
S s Setup Logic Analyzer
Min Tirme: | B Minghax
Export...l ‘0-00298? ms m |CurrentLogicAnaIyzergignals: 19 | U_Indo
i j PORT3 i
Oxl 17— : MNew (Insert)
i :
C 1
[} .
[ 1
00 3 | i
Ol 7— — Signal Display Display Fange—————————————
Display Type: |Bit hd bt IDXFF
o .
o . :
= 5 alar in
g [” Hexadecimal Display
— Display Formula (Signal & Mask) >> Shift
bo- AndMask  [no0000004 shitRight o AU S .
0.0 ms = T 50.00000 ms
—Expont { Import
L4 e [
Export Signal Definitions. . | Import Signal Definitions... | =
MAING (B UARTC B T0C asse.. | UART #0 B Logican.
x[La (PORT3 & Oxz] »> 1 kil | cese | [ hew | [alue |
LL (PORT3 & Ox8) >» 3
Li (PORT3 & Ox40) >> 6
§ A3M ASSTIGN BreskDisahle BreaskEnable BreakKill Breaklist BreakSet Breaklccess - E
Sl 4] » [ Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals f watch #1 } Watch

For Help, press F1 | [Simulation [t1: 0.00075283 sec

Note:
Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (note length, Timer_12)

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

P3.4 CC62 0 F 100 (note length, Timer_12) + 50 (note frequency, Timer_lS)!
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 viaTimer OISR
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Insert PORT 3 <RETURN>
Display Type: select Bit
Color: select “red”

And Mask: insert 0x10
Shift Right: insert 4

'XC888 - p¥ision3 - [Logic Analyzer]

File Edit Wiew Project Debug Flash Peripherals Tools SWCS

=[] x]

Window Help

=|=x]

AEsHg | tBRR (22 EE %% % W

@ e« »>m s @ nEoe”

= AR R RN PRS- :
Sl Setup Logic Analyzer
Min Tirme: ] B Mindkax
Export...l ‘0-00298? IS m |CurrentLogicAnaIyzerﬁignals: i e | U_lndo
O] —— . : PORT3 : :
. PORT3 : :
o s
juns |
] 1
= ;
0
0l ——
- | ‘ I i
= i
E — Signal Display Display Fange
il Display Type: |Bit - bl IDXFF
e Caolar: Elzl hein: (0
el H
e [” Hexadecimal Display
] 1 1 1 1 1 1
o . — Display Formula (Signal & Mask) »» Shift : . . . .
Ux0 | : : : And Mask: |0xunnnnmn Shift Right: |4 R S S SR
0.0 ms - 7 50.00000 ms
— Export { Import
Kl L [
Export Signal Definitions... | Import Signal Definitions... | r—
MAING (B UART.C [ T0c asse.. & UART#0 BR LogicAn.
*[La (PORTS & OxB) »> 3 kital | cese | [ Hew | [value i
‘lua (PORT3 & Ox40) »> &
LL "PORTS
§ ASM ASSIGN EreakDisable EreakEnsble EreakKill EreakList EBreakSet Ereaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch

For Help, press F1 |
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Click £ (New)

== x]
- |5/x]

'XC888 - p¥ision3 - [Logic Analyzer]
ﬂ File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window
ASHG| L BRB (0 EE %R = 1[ea] #

@ & @ BE] o @ m

foe | ga s . T
B B RS VA z
S = Setup Logic Analyzer
Min Time: | p Minghdax
Export...l ‘0-00298? ms m |CurrentLogicAnaIyzergignals: o | U_Indo
= ' i i PORT3 i
0 : : ' PORT3 MNew (Ingert)
E :
uns
[}
i
o0~
Ox1——
e ‘ I i
= A
= —Signal Display————————— ~Display Range———————————————
[ Display Type: |Bit - bl IDXFF
e Color: Elzl hdin: 00
e H H 1
E [~ Hexadecimal Display
8 — Display Formula (Signal & Mask) >> Shift
0x0 - | . | . | And Mask: IDxDDDDDmD Shift Right: ||4 | . | } | . | . | .
0.0 ms - I 50.00000 ms
—Export / Import
1< — |
Export Signal Definitions. . | Import Signal Definitions... | =
MAING (B UARTC B T0C asse.. | UART #0 B Logican.
*[La (PORTZ & 0x8) >> 3 kil | cese | [ hew | [alue |
LL (PORT3 & Ox40) >> 6
Li ‘PORT3
§ A3M ASSTIGN BreskDisahle BreaskEnable BreakKill Breaklist BreakSet Breaklccess - E
Sl 4] » [ Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals § watch #1 } Watch
For Help, press F1 | Simulation [t1: 0.00075283 sec
Note:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (note length, Timer_12)

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

P34 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 viaTimer OISR
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Insert PORT 3 <RETURN>
Display Type: select Bit
Color: select “magenta’
And Mask: insert 0x80
Shift Right: insert 7

'XC888 - p¥ision3 - [Logic Analyzer]

File Edit Wiew Project Debug Flash Peripherals Tools SWCS

=[] x]
=|=x]

Window Help

AEsHg | tBRR (22 EE %% % W

@ e« »>m s @ nEoe”

HO ™| e .
Sl Setup Logic Analyzer
Min Tirme: ] B Mindkax
EXPDH---l ‘0-00298? Hi m |CurrentLogicAnaIyzerﬁignals: o | Undo |
0] 5 ! — [PorT3 ; ;
= . PORT3 : :
E PORT3
o PORT3
- 10
0x1
{=N]
Z
S I
E 00 1 | ]
= Ol — — Signal Display Display Fange
o
'g Display Type:  |Bit hd hex: IDXFF
o
0x0 Calor: Elzl hoin: (0
0x1—
fiz - [~ Hexadecimal Display
£ : : : : :
% — Display Formula (Signal & Mask) »» Shift : . . . .
il ' ' ' ' '
Ux0 S R S And Mask: |0xunnnnnan Shift Right: |? R S S SR
0.0 ms > T 50.00000 ms
— Export { Import
Kl L [
Expoart Signal Definitions... | Import Signal Definitions... | =
MAING (B UART.C [ T0c asse.. & UART#0 R LogicAn.
*[Lh (PORT3 & 0x40) >> 6 kital | cese | [ Hew ] [value |
LL “PORT3
Li "PORTI »> 4
§ ASM ASSIGN EreakDisable EreakEnsble EreakKill EreakList EBreakSet Ereaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch

For Help, press F1 |

Application Note

Simulation It1: 0.00075283 sec
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Click ¥ (New)

-5/ x]
-5/ x]

L/AXC888 - pVision3 - [Logic Ana
MFile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window

ASHG| BB (D [EE %R W » 3 & @ BE O @D

HEOBTE N o> Eted .
Z 5 Setup Logic Analyzer
kin Time: Id B Min/hax
Export...l ‘U-DDZ%? ms m |CurrentLogicAnaIyzerSignals: A to_l_lUndo
o — 1 [porTs !
= x ; ; ; PORT3 MNew (Insert)
= 5 5 5 PORT3 5
8 : PORT3 .
0x0
0x1 : : i
o . : i
i I A
SIS | P
- U1~ —Signal Display———————————— ~Display Range—————————————
[ar] ' ' '
'g Display Type: |Bit v hoden: ID):FF
a i i i .
00 : : : Colar: Elzl hein: 00
Oxl— H H H
I - [~ Hexadecimal Display
I H H H H H H H H
% ; i i —Display Formula (Signal & Mask) >> Shift . . i . i
il ' ' ' ' ' ' ' '
L e—— AndMask:  [1x00000080 Shit Right |7 R S S S
0.0 ms - - 50.00000 ms
—Export / Import
Kl — [
Expoart Signal Definitions... | Import Signal Definitions... | =
MAING (B UART.C [ TOC asse.. & UART #0 B LogicAn.
*[La (PORTS ¢ Ox4d) »> 6 kAl | cose | [ Hep | [alue i
‘IlLa -PORTS
LL "PORT3 »>» 4
% A3M ASSIGN BreskDisakhle BreaskEnable BreakKill Breaklist BreakSet Breakliccess . @
A 5 T 5
a4l 4] » o] Build j Command 4 Find in Files [ ||L| _>| S RIRE T I\Locals/( Watch #1 X Watch
For Help, press F1 | Simulation t1: 0.00075283 sec
Note:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (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 viaTimer OISR
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Insert PORT 3 <RETURN>
Display Type: select Bit
Color: select “black”

And Mask: insert Ox2
Shift Right: insert 1

'XC888 - pVision3 - [Logic Analyzer] ;lﬁlil
%ﬁEile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help o Elil
sHG s =8 =6 %% % W ~@# |« - @ @@ nE o oPm

S E > BB RS f R z
Sl Setup Logic Analyzer
Min Tirme: B Mindkax
Export...l ‘0-00298? IS m |CurrentLogicAnaIyzerﬁignals: e | U_lndo
0x1 i i i PORT3 i i
& : : : PORT3 : :
@ PORT3
B D) ; ; ; PORT3
: o - [CRE
o T : ! :
= : : :
0x0 : : :
TR [ | 2|
i : : :
a O] =Signal Bisplay——————> ~—PisplavBange—————
, 01— Display Type: |Bit - bl IDXFF
o : : :
o : : : Colar: Elzl hdin: 00
- Ox0—— : ; ;
: Oxl— [~ Hexadecimal Display
'g : : : — Display Formula (Signal & Mask) >> Shift : : : i i
= DxDT R And Mask: |0xunnnnnnz Shift Right: |1 R S S SR
0.0 ms - T 50.00000 ms
—Export / Import
14| R |*]
Export Signal Definitions... | Import Signal Definitions... | =
MAING (B UART.C [ T0c asse.. & UART#0 R LogicAn.
*[LaPoRT3 kital | cese | [ Hew | [value |
LA "PORTS >> 4
LA "PORT3 »» 7
§ ASM ASSIGN BreakDissble BreakEnshle EreakKill EreakList EBreakSet Breaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 0.00075283 sec
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Click %3 (New)

E'XCBBS - pVision2 - [Logic Analyzer] o E‘lil
%ﬂEile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window  'n e Elil
ASHG| L BRB (0 EE %R Zale <+ e & @ BE 0 e P m

o | o Hi pd T
B B RS VA z
S = Setup Logic Analyzer X |
Min Time: | p Minghdax
Export...l ‘0-00298? ms m |CurrentLogicAnaIyzergignals: 2l E 1o | Urido |
j j j PORT3 j
. 01 ! i i PORT3 MNew (Insert)
@ PORT3
& 0x0 5 5 i |pomT3 5
: - - ERE
fud | . |
3 T o
0x0 : i :
. NEEEEE L | =
e : : :
a Ol —— —Signal Display————————— ~Display Range————————————————
! (1= Display Type: |Bit A bt IDXFF
fuid H H H
= : : : Caolar: Elzl hein: 00
= bd— : !
: e [© Hexadecimal Display . . . . .
g ; : ; — Display Formula (Signal & Mask) >> Shift
il H H H H H H H H
DXD_;_ . | . | . | And Mask: IDXDDDDDDDZ Shift Right: Ih | . | } | . | . | .
0.0 ms . T 50.00000 ms
—Export / Import
1< — |*]
Export Signal Definitions. . | Import Signal Definitions... | e
MAING (B UARTC B T0C asse.. |&f UART #0 B Logican.
*[Lz ~porTs kital | cese | [ hew | [alue |
LL "PORT3 »>> 4
Li “PORTZ »> 7
§ A3M ASSTIGN BreskDisahle BreaskEnable BreakKill Breaklist BreakSet Breaklccess - E
Sl 4] » [ Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals § watch #1 } Watch
For Help, press F1 | Simulation [t1: 0.00075283 sec
Note:

Port_3 pins used by our PWM module:

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

P3.0 CC60 0 5 (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“ | ToggledviaTimer OISR |
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Insert PORT 3 <RETURN>
select Bit
_select
_insert 0x40
insert 6
XC888 - p¥ision3 - [Logic Analyzer] = Er'l x|
File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help o El Xl
asHg|tER =6 % % Y S @« » 3| s @ BE] 0 a P m
kOB PR T
Sl Setup Logic Analyzer
Min Tirme: B Mindkax
Export...l ‘0-00298? IS m |CurrentLogicAnaIyzerﬁignals: e | U_lndo
iva : : J PORT3 ; 5
- PORT3 : :
a i PORT3
bt o e . : : PORT3
; 0l : : . |PORT3
g T P
s
: DXW:J . .
[
N 1% P . | | [
. DX71 ~ Signal Display——— [ Display Bange
= 0x0 Display Type:  |Bit ¥ I IDXFF
: Ox1 — : i i .
o J Color: I:IE' hdin: 00
[ | | |
0x0 ! [~ Hexadecimal Display
01— : : : : : : : :
O . ! . . — Display Formula (Signal & Mask) »» Shift : . . . .
T : : : : : : : :
Dxﬂ—l R And Mask: |0xunnnnn4n Shift Right: |5 R S S SR
0.0 ms - ‘ 50.00000 ms
- it it
Kl R ]
Export Signal Definitions... | Import Signal Definitions... | r—
MAING (B UART.C [ T0c asse.. & UART #0 @Logicx\n..l_
*[La PORT: >> 4 kital | cese | [ Hew ] [value |
LA "PORTS >> 7
LA "PORT3 »» 1
§ ASM ASSIGN BreakDissble BreakEnshle EreakKill EreakList EBreakSet Breaklccess - E
214« » o] Build jCommand / Find in Files [ L« »| [E[4]4]»]o]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 0.00075283 sec
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Click Close:

MEile Edit vieWggroject Debug
B

I EO ® B

Flash Peripherals Tools SWCS Wind

=[] x]

ow Help

= 6 % % % B

Tlaa# |« » = s |([@m

2

Display Fange

[=rd IDXFF
hin: 00

£ Mask) »> Shift

Shift Right: IB

Setup | Export...l
O] PORT3
o : PORT3
o Ol : PORT3
; PORT3
; O : PORT3
< =
1]
: 01—
: I
00
: g :J — Signal Di
e :
00 Display Type
. 0x1— :
o : Calar:
[ |
0 [~ Hexadecimal Di
: 0x1— ;
g)_' :
DXD_I : : : Andl Mask:
0.0 ms
_il —Export { Import
Expoart Signal Definitions...
MAING (B UART.C [ T0c

_ =] x|
H] & g 1 @

B Mindkax

tD_I Undo |

50.00000 me

||

— 1
asse.. | UART#0 B LogicAn..

| Yalue |

*ILL "PORT3 >»> 4 Close Help I
‘lun cPORTI »» 7 ¥|
LA "PORT3 »» 1
% A3M ASSIGN BreskDisakhle BreaskEnable BreakKill Breaklist BreakSet Breakliccess - @
= £
o : : : ; o
2114 <] » [ ] Build jcommand 4 Findin Files { || 4 | >| z

<] »]r]Locals f Watch #1 }, watcr

For Help, press F1 |

Application Note

[Simulation
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\AxC888 - pVision3 - [Logic Analyzer] _ =] x|
MFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help AR Elil
aSHG| R 2| = %% ~laa# -+ @ @@ nE o e” m
Elmemerdu g | [QEvEEeER »

Iin Time: Mex Time: Fange: Gridl: Zoarm Code Setup Min/Meax
Setup .. | Expon.. || [ 0002387 ms 0752827 ms [ S000000ms [ 2500000ms | In | Out| Al Self| Show || Awo | Undo |
O] E E E E E E E E E E E E E E E

o T H H H H H H H H H H H
o 0x0
; 01
.
= 0x0
; 0x1—

- 1
= 00

1

PO PO
Sl
oien

[F1El...

0.0 ms 25.00000 ms 50.00000 ms
Rl [

MAINGC (B UART.C |B T0C [ESHARED.E CCEC B MAINH [Eread_son.|Bread_son. @ Disasse.. | UART #0 B Logican..

%14 “PORTI »» 4 ‘l *| MName | walue |
LL "PORT3 »> 7
LL "PORT3 »> 1

3
ol >

§ ASM ASSIGH BreakDisable EreskEnasble BreakKill BreakList BreakSet EBreaklccess Fl E

ST 4]» o] Build }Command £ Find in Files [ L] > [Z[«]4]»]M]\Locals f watch #1 }, Watch
For Help, press F1 | Simulation It1: 0.00075283 sec
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View — Serial Window — UART #0

'XC888 - p¥ision3 - [Logic Analyzer] ;lﬁlil

ﬁfiﬂEile Edit yieWIEroject Debug Flash Peripherals Tools SYCS Window Help % El Xl
8 W g Status Bar | ]|« » | & (@) B[E]| 0 s P m
o 21 @ ] Eile Toolbar »
Build Toclbar Grid: Zoom Code Setup Min/Meax
Setup .. | Ext £x; 4] Debug Toolbar Ims [2500000ms | In | Out] Alll Sel Shioy | At | Undo |
; 7]
gn_' I Project Window
g;ﬂ Output Window
o @ Source Browser
o
1]
? (174
o Disassembly Window
gxf Watch & Call Stack Window
7 .
%)_: E Memory Window
gxn W Code Coverage Window
&i E Performance Analyzer Window
733‘3 B | ogic Analyzer Window
X
o Symbol Window : : : . . . . . . . . .
0| Serlal Window B uART #0 | S S S SR S S
0. » Toolbox & UART #1 50.00000 rns
L4 & UART #2 []
MAINC | 7] Periodic Window Undate Real-Time Agent Terminal Efead_soﬂ---@l Disasse.. |« UART #0 B LogicAn.. l_
? LL "PORT3 :I T Mame | value |
ti ggi;g [+] Include File Dependencies
§ ASM ASSIGN BreakDisable EreskEnable BreakKill BreakList BreakSet EBreaklccess - E
Sl 4]» [ Build }Command £ Find in Files [ L] > [Z[«]«]»r]M]\Locals § watch #1 }, watch
Serial Window #1 | Simulation [t1: 0.00075283 sec
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== x]

\AXC888 - pVision3 - [UART #0]

%Q’Eile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help S Elil
S HG| PR D E=E %% W @l |« > 2|2 (@) DFE] O @0 m

wlEewrry @i | [QEvEoemRE »

|

1< _H

MAING (B UARTC |B TOC [BSHARED.|E CCBC B MaNH [Eread_son.|Bread_son. @ Disasse.. B LogicAn.. =f UART #0

%14 “PORTI »» 4 ‘l | Mame | value |
LL "PORT3 »> 7

LA "PORT3 »> 1

3

ol >

§ ASM ASSIGH BreakDisable EreskEnable BreakKill BreakList BreakSet EBreaklccess Fl E

ST 4]» [ Build }Command £ Find in Files [ Ll > [Z[«]«]»]M]\Locals § watch #1 }, watch
For Help, press F1 | Simulation ft1: 0.00075283 sec
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Debug — Run

.XC888 - p¥ision3 - [UART #0] S Elil
& File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help e Elil
AsHF R EE 0% %% B |« + @2 (@ BE 0 6P m
®EOoH G0 e | [QEvEEeEE »
T1Z2 prescaler is disabled ﬂ

Tl2 prescaler is enabled

. play: Maus =m Mars

. play: Yesterday

. play: Frere Jacques / Lazy John / Bruder Jakob
. play: Happvy birthday

. play: Take Me Home, Country Roads

. play: Es tanzt ein Bi-ha-butzemann

. play: Ich geh wit meiner Laterne

. play: The little drummer hovy

. play: Hey, Pippi Langstrumpf

. play: 3tille MNacht, heilige Nacht

. play: Junge kKomn bald wieder

. play: Lili Marleen

. play: musical scale / chromatic scale / for testing purpose / Tonleiter
. back to main menu (anytime)

= T = e = T R R R P v ]

your choice:

1< _H

MAING (B UARTC |B TOC [BSHARED.|E CCBC B MaNH [Eread_son.|Bread_son. @ Disasse.. B LogicAn.. =f UART #0

%14 “PORTI »» 4 ‘l | Mame | value |
LL "PORT3 »> 7
LL "PORT3 »> 1

3

ol >

§ ASM ASSIGH BreakDisable EreskEnable BreakKill BreakList BreakSet EBreaklccess r:{ E

ST 4]» [ Build }Command £ Find in Files [ Ll > [Z[«]«]»]M]\Locals § watch #1 }, watch
| Simulation It1: 1.59780283 sec
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UART#0 insert d

(... after some notes are played)

click

== x|
& File Edit fliew Project Debug Flash Peripherals Tools SYCS Window Help ;Iilil
asHpplimR o A %6 % Yo Gl Zlal# |« » @& (@ BE] 0 @9

B 5 R T R o) [ A P =R =

. play: Frere Jacgques / Lazy John / Bruder Jakob :I
. play: Happv birthday

. play: Take Me Home, Country Roads

. play: Es tanzt ein Bi-ha-butzemann

. play: Ich geh wit meiner Laterne

. play: The little drummer hovy

. play: Hey, Pippi Langstrumpf

. play: 3tille MNacht, heilige Nacht

. play: Junge komn bald wieder

. play: Lili Marleen

. play: musical scale / chromatic scale / for testing purpose / Tonleiter
. hack to main menu (anytime)

NS & PTG om0

your choice:
playing: Happy birthday

song-length = 70 Byte[s]

note=d ! ; Tle-pw= 2929,T1Z-p=0.25[s], T13-pv=40316,T13-£f= 294 [Hz]
note=d ! ; Tle-pw= 2929,T1Z-p=0.25[s], T13-pv=40316,T13-£f= 294 [Hz]
note=e ! , Tle-pw= 5859, T1Z-p=0.50[s], T13-pv=36364,T13-f= 330[Hz]
note=d ! ;, Tle-pw= 5859, T1Z-p=0.50[s], T13-pv=40316,T13-£f= 294 [Hz]
note=sg ! , Tlz-pv= 5859,Tlz-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=fis' ; Tle-pw=11719,T1Z-p=1.00[s], T13-pvw=32389,T13-f= 370[Hz]
note=d ! ; Tle-pw= 2929,T1Z-p=0.25[s], T13-pv=40316,T13-£f= 294 [Hz]
note=d ! , Tlz-pv= 2929,Tlz-p=0.25[s], T13-pv=40516,T13-f= 294 [Hz]
note=e ! ; Tle-pw= 5859, T1Z-p=0.50[s], T13-pv=36364,T13-f= 330[Hz]

L I

MAING (B UARTC |B TOC [BSHARED.|E CCBC B MaNH |[Eread_son.|Bread_son. @ Disasse.. |B LogicAn.. =f UART #0

| 1l

%14 “PORTI »» 4 Al *| Name | value
LL “PORT3 »> 7

LA "PORT3 »» 1

5 4

o -4

§ LSM ASSIGHN BreakDisakhle BreakEnahle BreakKill Breaklizst BreakSet Breaklccocess F| E

Sl 4] » [ ] Build }Command £ Find in Files [ Ll > [E[4]4]»]M]\Locals § watch #1 } Watch
| [Simulation [t1: 6.37201699 sec

Application Note 241 V2.0, 2007-11




nrineon XC88x Starter-Kit Playing Music
/

And see the result viathe Kell Software Simulator LGA:
use: ElalalaaB

I I Outl

Note:

Song d: Happy birthday:

code unsigned char
songd[]="T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0HL8GGLAF+L4EOLL8C
COOL4HGAL2G";

XC888 - pVision3 - [Logic Analyzer] - E’lil
Mrile Edit View Project Debug Flash Peripherals Tools SYCS Window Help S Elil
QS| D= % %% @l |« » s (@ BE o e P o
s EHOBBRen o ne [QEvEoscEE »

kin Tirme: kax Time: Range: Grid: Zoorm Code Setup Min/Max
Setup... | Export.||[0002387 ms [ 67682105 [ 2000000s [ 0100000s ([ ] out| an self| Show || ame | undo |
: 01— E E E E E E E E E E E E E E E E E

o IR ]
T . — e
: 01— | ; : : | : : : ; ; ; : : : : : :

o i i i i i i
B : : 5 : : 5
: 01— : ; ' : . .

g ;
= Ox0
! 01
(o]

& Ox0—

} 0x1—

g
00

: Ol —

=
LR S U S [ S S S S O S S S N S S S S S— .
1600000 = 2500000 5 3.5[{00009

MAING |B UARTC |B) To1C |ESHARED.|E ce6C B [MANH |Eread_son. |2 read_son. | Disasse.. B8 LogicAn. |of UART #) |

X||La "PORTS >> 4 Al * | Mgme | value |
LL "PORT3 »» 7
Li "PORT3 »» 1

i

% A3M ASSIGH BreskDisakhle BreakEnasble BreakKill Breaklist EBfeakSet Breakliccess Fl E

314 «T» DTy Build ) cpmmand § Find in Fies | L] »] |2[4[<]»]M\Locals { Watch #1 } [Watch

For Help, press F1 | [Simulatign It1: 6.76821043 zec
Start/play Start/play Start/play Start/play Start/play
next note next note next note next note next note

Note:

Start/play next note:
IO_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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With the Kell Software Simulator LGA we could measure the frequency of note d

(we expect 294 Hz):

XC888 - p¥ision3 - [Logic Analyzer]
MFEile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help

== x]
=1=]x]

QSRR (2= %% ~la# -+ @ @ @ nE o e m

s Eomeren »nd [@EvEoemE »

in Time: Mex Time: Fange: Gridl: Zoarm Code Setup Min/Meax
Setup .. | Expon.. ||| 0002387 ms | 48231405 [5000000ms | 0250000 ms out| All| Sell| Show || Auts | Unds |
T N A A R
2 | | -
Ol
= o] |
o : :
1] ; :
o | o
s | 1 o
Ox— : i : :
W B | -
o | | P
Ox0— EU] i : : : : : :
: 01— , PORT3.7 "(PORT3 & 0xB0) > 7°
o Mouse Pos  Cursor Delta
o O - Tirne 2048701 20454365 3.265360 rns = 305.245 Hz
= | Oldvalue: 1 0 1
: MNewvalue: 0 ] ]
2 PC$: DxFFO02140  DxFFO02152
Oxl— ! ! . ! ! ! ; ; ; ; ; ; ; ; ;
| ' i ' i ' i ' i ' ' i ' i 0 ' i ' i i ' i i ' i ' i ' i ' i '
2.044250 5 S ETIE S 2.046750 5 2.049250 5
L4 DY C

MAINC |B] UARTC [B T01.C |ESHARED.|B) CC6C |Eread_son.|Ejread_son |B] MAINH [& Disasse.. B LogicAn. | UART#0 |

*La (PORTS ¢ Ox80) »>» 7 ‘l *| Name | value |
LL (PORT3 & Ox2) »» 1
LL (PORT3 & Ox40) »> 6

% ASN ASSIGH BreakDisabhle EreakEnable BreakKill EreaklList Ereakiet BreaklAccess B, i

2 - T B

Slal 4] » ] Build i Command 4 Find in Files [ || 4 | >| Z <] r] )II\LocaIS/{ Walch #1 X Walch

For Help, press F1 | Simulation It1: 4.92314003 sec

We expect: 294 Hz, we measure 306 Hz with the Keil Software Simulator LGA and 294 Hz with a
real LGA (see page 252).
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See and hear the result:

Using real hardware:

Any Terminal Program (e.g. Docklight) + Any Logic Analyser / scope + loudspeakers

Connect your ULINK (used for: program download),
Connect your serid interface UART/RS232 via USB (used for: serial communication):

Application Note 244 V2.0, 2007-11




(infineon.

AP08068

XC88x Starter-Kit Playing Music

Go to pVision, Download/Program our application program:

LUAD

&

\'AXC888 - pVision3 - I7 .\XC888\MAIN.C]

== x]

EIFHe Edit Wiew Project @ug Flash Peripherals Tools SYCS Window Help

=|=x]

A % % Yo ~ah e e a[@FE 0 e H
% e __Jth EE =
Project Works
\%{Download to Flash Mernory| | ZI
=43 Target 1 =] 3 case 'a': ++next song a, play song(}: break:
E| S Dave Files 435 case 'b': ++tnext song b, play song(}; break:
436 case 'c': ++next song ¢, play song(); break;
437 case 'd': ++next song d, play song(); break;
. - - . |
438 case 'e': +tnext song e, play song(); break;
H A7) raca TfT- ddnevt oona £ nlatyr 2nnall - hraal- AIﬂ
R Ki :
B E. @ |t [ MANG [B UARTC IR T01C B SHARE. B CCRC B MANH |Blread_so. B read_so.|[B  10C

%IBuild target 'Target 1!
'lassenbling START XC.aSl...
compiling MATIN.C...

compiling IO.C...

compiling UART.C...

compiling TO1.C...

compiling SHARED INT.C...
compiling CCa.C. ..

compiling read song string.c...

linking. ..
#¥* WARMNING L15: MULTIPLE CALL TO FUNCTICH
MNAME: PRINTF/PRINTF

CALLER1: 2?C_C513TARTUP

CALLERZ: SHINT WIXINTR12ISR/SHALRED INT
Program Size: data=102.3 xdata=438 const=4 code=11208
creating hex file from "ZCE53"...
MHECE858" - 0 Erroris), 1 Warningi(s).
Load "C:%hXCSS8\% XC8sg"
Erasing Bank 0 Sectors:
Erasing Bank 1 Sectors:
Erase Done.
Programming Done.
Verify Done.
Application running ...

<[ <] » [»]\Build 4 Command

-

| Cutput Window
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Go to Docklight and see the result:

ocklight V1.7 - Project: Play_Music_001 = Elil

File Edit Rum Tools

Help  Stop Communication (F&)

DedE»n | 2B HasH

|,D—S Comrmunication port open

Send Sequences

Communication

Application Note

Send MName Seqg
- —5 | MausamM.. =
—5 | Westerday b
—5 | Bruder Jakoh c
—5 | Happy hirth... d
| _y | TeketaHo. =
—5 | Estanztein.. f
—5 | lchgehmit.. g
—3 | Thelitle dru... h
|~
Feceive Sequences
Active MName Seq

Colors&Fonts Mode COM17 ‘ 9600, None. 8. 1

PASCIT HEX | Decimal| Binary |

T G

. back

T1l2 prescaler is disabled
T1Z prescaler is enabled

play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
to main menu [anytime)

vour choice:

Maus am Mars

Yesterday

Frere Jacques / Lazy John / Bruder Jakchk
Happy birthday

Take Me Home, Country Roads

Es tanzt ein Bi-ba-butzemann

Ich geh mit meiner Laterns

The little drummer boy

Hew, Pippi Langstrumpf

Stille Macht, heilige Macht

Junge kommn kbald wieder

Lili Marleen

musical scale / chromatic scale / for testing purpose / Tonleiter
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Connect CC62 (P3.4) and GND (VSSP) to your active loudspeaker(s) - and start/select a song:

mddddododooéo
0/0/0/0/0/0/0[0/0/0/0/0
'0/0/0/0/0/0/0/0[0/0/00

=
o]
o
=
-r
~—
=
-

YTTTII
T
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See/ hear / enjoy the results:

Docklight ¥1.7 - Project: Play_Music_001
File Edit Rum Tools Help Stop Communication (F&)

== x]

DeHE| » o |2 HBR|BESEH

|Q—ﬂ Comrmmunication port open

Colors&Faonts Mode COMI17 ‘ 9600, Mone, 8.1

Send Sequences Cornrnunication

Send Mame Seq ASC”' HE= | Decimall Elinaryl
«| _, | Mausamm.. =a TlZ prescaler is disabled
B T | Sieidkey b T12 prescaler iz enabled

—5 | Bruder Jakoh c
—5 | Happyhirth... d
—5 | TakeMeHo.. e

—5 | Estanztein.. f

play: Maus am Mars
play: Yesterday

play: Happy birthday

S Ich geh mit ...
2 Y b play: Take Me Home,

—3 | Thelitle dru... h

-]

Feceive Sequences

Active MNarme Seq

play: Lili Marleen

M2 oAkl b D L0 o

vour choice:

play: Frere Jacgues / Lazy John / Bruder Jakchk

Country Roads
play: Es tanzt ein Bi-ka-butzemann
play: Ich geh mit meiner Laterne
play: The little drummer boy

play: Hey, Pippi Langstrumpf

play: Stille Wacht, heilige MNacht
play: Junge komm bald wieder

play: musical scale / chromatic scale / for testing purpose / Tonleiter
kack to main menu (anytime)

Application Note
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Insert/select d

Docklight ¥1.7 - Project: Play_Music_001

File Edit Rum Tools

Help Stop Communication (F&)

== x]

DeHE| » o |2 HBR|BESEH

Cornrnunication

ASCI | HEX | Decimal | Binary |

Colors&Fants Mode COM17

9500, None, 6, 1

|,D—|_-ﬂ Comrmmunication port open
Send Sequences
Send MName Seqg
- 3 | MausamM.. a
& —5 | Westerday b
Bruder Jakob c
H irth... ﬁll
B Take MeHo.. e
—5 | Estanztein.. f
—5 | lchgehmit.. g
J —5 | Thelitle dru... h
Feceive Sequences
Active MNarme Seq

Application Note

Tonleiter
z ... back to main menu

vour choilce:

{anytime)

d

playing: Happy birthday

song-length

T0 Bytels]

S|

note=d ! , TlZ-pw= 2929, T12-p=0.25[s], Tl3-pwv=4081s6,T13-f= 294 [H=z]
note=d ! , TlZ-pw= 2929, T1l2-p=0.25[s], Tl3-pwv=4081s,T13-£f= 294 [Hz]
note=e ! , TlZ-pw= BAEY, T1Z2-p=0.50[s], Tl3-pw=34364, T13-f= 330[Hz]
note=d ! , TlZ-pw= EB2E9,T1Z2-p=0.50[s], Tl3-pw=4081s6,T13-f= 294 [H=z]
note=g ! , TlZ-pw= B2EY,T1lZ2-p=0.50[s], Tl3-pw=30&12,T13-f= 392 [Hz]
note=£fis"' , T12-pw=11719,T1l2-p=1.00[2], Tl3-pw=32389,T13-f= 370 [H=]
note=d ! , TlZ-pw= 2929, T12-p=0.25[s], Tl3-pwv=4081s6,T13-f= 294 [H=z]
note=d ! , TlZ-pw= 2929, T12-p=0.25[s], Tl3-pwv=4081s6,T13-f= 294 [H=z]
note=e ' , TlZ-pw= B&EY,T1lZ2-p=0.50[s], Tl3-pwv=36364d,T13-f= 330[Hz]
note=d ' . TlZ-pw= B&EY, T12-p=0.50[=], Tl3-pw=4081ls, T13-£f= 294 [H=z]
note=a ! , TlZ-pw= B2E9,T1Z2-p=0.50[s], T1l3-pw=27273,T13-f= 440 [Hz]
note=g ! , T1Z2-pw=11719,T12-p=1.00[s], Tl3-pw=30&12,T13-f= 392 [Hz]
note=d ' , TlZ-pw= 2929, TlZ2-p=0.25[s], Tl3-pw=4081s,T13-f= 294 [Hz]
note=d ' . TlZ-pw= 2929, T12-p=0.25[=], T13-pwv=4081s,T13-f= 294 [H=]
note=d ', T1lZ2-pw= 5859, T12-p=0.50[=], T13-pw=20408,6 T13-£f= E&3[Hz]
note=h ! , TlZ-pw= B2E9,T1Z2-p=0.50[s], Tl3-pw=24291,T13-f= 494 [Hz]
note=g ' , TlZ2-—pw= 2929, T1l2-p=0.25[z], Tl3-pw=30&12,T13-f= 392 [Hz]
note=g ! , TlZ-pw= 2929, T12-p=0.25[s], Tl3-pw=30&612,T13-f= 392 [H=z]
note=fis!' , TlZ-pw= BAE9,T1Z2-p=0.50[s], Tl3-pw=32389,T13-f= 370 [Hz]
note=e ' , TlZ-pw= BAEY,T1Z2-p=0.50[s], Tl3-pw=34364,T13-f= 330[H=z]
note=c ', Tll-pw= 2929, T12-p=0.25[=], Tl3-pw=22301,T13-f= E24[H=]
note=c ', T12-pw= 2929, T12-p=0.25[=], T13-pw=223901,T13-f= EZ24[H=z]
note=h ! , TlZ-pw= B2E9,T1Z2-p=0.50[s], Tl3-pw=24291,T13-f= 494 [Hz]
note=g ! , TlZ-pw= 5859, Tl2-p=0.50[=s], T13-pwv=30612 —
w
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Use any logic analyser and see the result:

Note:

Song d: Happy birthday:

code unsigned char
songd[]="T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0HL8GGLA4F+L4EOL1L8C
COOL4HGAL2G";

Iy

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

& o
++

%% Agilent Technologies
07 o T D

[ | |

* 1:1 22 O ME=THNO] « EXT
v

N\
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Iy

# HAPPY BIRTHDAY =

T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0HL8GGLAF... ...

o T "
L
-

b
Fat
SR

025 s|

-Agilent Technologies
S S

0.25 s

0,50s |

1/8 D'—1/8 D'

1/4 E'

1/4 .D

Ig LI

£ i 1:1 2: 5 W MNEXTHO] &« | EXT
v v’
Start/play Start/play Start/play Start/play
next note next note next note next note

Note:
Start/play next note:

IO_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

Application Note
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Now we can measure the frequency of note d (we expect 294 Hz) with the LGA:

.++= 4+
(LT T T T

-Agilent Technologies
== Ty

294 Hz, note: D’
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Compare the results:

iXcsss - HYision3 - [Logic Analyzer]

@@ﬂﬁ|éﬂﬂ|ﬂo|g§

Simulator :

File Bdit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

A T G Yo G -E# |« > @ s @ 2E] O @ m

i Aenpenl s REvEeeEE »

= =] x]
== x]

J

bdin Time: Mex Time Range: Grid: Zoom: Code Setup MinfMes:
Setp.. | Expon..||[ 0002987 ms | 6766210 | 2000000 | 0700000s ([ n | Ou| an| self| show || Ao | Uneo |
Ix1— ‘ : : : : : : ' : : : : : : : : :
s - 1IN - n I
e D : : : : : : : : : : :
Ox1~ | E ' : ‘ ' : Z Z ‘ :
e A : : : : : :
- | - '
o
€L Ox0
0x1
- o
o Iei— :
Ox1— :
o : :
T ] ;
[x1- :
. a
- Ox0- i . i
: - ; R : (R - . : : : : : R
15000005 2 600000 5 : 3600000 5

2l

MAIN.C [ UARTC [B T0.C [ESHARED.|E CC6C B MAINH |Eread son.|B read_son. @ Disasse. gLugi;An__|g’ UART #0 |

x

Li "PORTI >> 4
Li "PORT3I >» 7
Li "PORTI 2>» 1

I Walue I

B

| Marme

=

LSM A33IGH BreakDisable EreakEnable BreakKill BreakList BreakSet Breakiccess

Qutput Window

[4[ <] » > Buid jcommand j Find inFiles {

[«
A
Wiratches

[« »]r]\Locals [ watch 21 } Watcr

For Help, press F1 |

3. Agilent Technologies

+at,
.'+ ? +'.

LG

|7 S

[

Simulation itl; 6,76321043 sec

|

I8 = LI

+ * 1:1
v

|

2: 2

O MNEXTHNO] & EXT
v

Application Note

253

V2.0, 2007-11




nrineon XC88x Starter-Kit Playing Music
/

4.) PERFECTIONISTSONLY!

Perhaps you noticed:

Playing a note like the ones in the red boxes below is not possible, because there is no support for
this octave.

Hey, Pippi Langstrumpf

A D G A
) _#
. i s
S — & o ‘] &

1. Zwei mal drei macht vier, wi- de wi-de witt und
Drei mal drei macht sechs, wi-de wi-de wer will's

Junge komm’ bald wieder

¥/ g o

o 'h o —5- J* o ®

d wie-der, bald wie-der nach Haus. Jun -

3
]
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Therefore, we are now introducing (in this chapter: PERFECTIONISTS ONL Y!)
a“lower octave" called “octave low" or “OL"!

S ——
re =
. Lea=22222 L oe=222:==
A,JHJC,[D,|E,|F AJH,|C|D|E|F|G|A[H|c|d|e|f|g|a h:d’: f'|g![a' |h'|c?|d?|e?|f?|g?[a? [h?|c®|d*|e?| £*|g?|a®|h®|c*[d*|e* |£* g*[a* |h*]c?
r 3
==|** s+ hshd
pe
Sub- groRe e e | vi e
kontra- | Kontraoktave Oktave Ol 02 03
oktave
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Start the program generator DAVE and open your XC888.dav DAVE project:

File

Open
Location: C:\XC888
Filename: X C888.dav

File Wiew Options Add-Ins Windows 2 |
D=4 aloa 2

File name: |X0888.dav

Ll Lo

Files of type: |DAVE projectfile (*.dav)

Click Open
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JJEiIe Wiew Options Add-Ins Windows 2
o - D= 4 Ao 2

g DAvE XC888CLM ( Release v1.2 )

XC888CLM

XKCBEECLM |C:\><CBBB\><CBBB.daV
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Reconfiguration of the CAPCOM 6 module:

The configuration dialog can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
|low- D4 Ao ?

g DAvE XC888CLM ( Release v1.2 )

XKCBEECLM |C:\><CBBB\><CBBB.daV
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(infineon.

CCUG: Functions. Function Library (Part 1): click M CCU6_vStopTmr

Timer12 | Timer13| ulti Channell Channels | Trap { Interrupt Control | Interrupts

—Initiglization Function

¥ CCE_wnit

ICCB_vInit

unctions

Parametersl Notesl ‘l 4

—Source File

File name

|CCB.C

— Function Librany (Part 1)

¥ CCh_wStartTmr
CCB_wStopTmr

[~ CCB_vResetTmr

¥ CCB_wSetTmrPeriod

[CCe_vSarTmr
cCe_vSopTmr
[cce_vResettm
[CCh_vEetTmiPerind |

— Function Librany (Part 2)

= BHINT =i TE Dlsr
= SHINT_ A= TE T2
[ SHIMNT_ =R 2er
= SHINT_ i 3lar

[EHINT_VixINTR1Olsr |
[ERINT_vixINTR Tlsr |
[SHINT_vixINTR 2lsr |
[EHINT_vixINTR T 3ler |

—Function Library (Part 3)
[ CCE_uwGetTmrCounter

[~ CCE_uwSefTmrCounter

CCB_uwGetTmrCounter

CCE_uwSefTmrCounter

[ CCh_wSetDeadTimePetiod

¥ CCH_wEnahleShadowTranster

v CCE_wLoadChannelShadowRegister
[ CCE_uwGetChannelShadowRegister
[~ CCE_uwGetChannelRegister

[T CCh_wSetStatusBit

[ CCh_wResetStatusBit

[~ CCB_uwGetTmrPeriod

CCE_wSetDeadTimePeriod
CC6_vEnableShadowTransfer
CCh_wLoadChannelShadowRenistar
CCE_uwGetChannelShadowRegister
CCB_uwGetChannelRegister
CCE_wEetStatusBit
CCE_wResetStatusBit

CCE uwGetTmrPeriod

XKCBEECLM |C:\><CBBB\><CBBB.daV
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Generate Code:

File or click
Generate Code

ol

DAVE will show you all the files he has generated
(Project Documentation opens automatically).

%% DAVE - [Generated Files in 'C:1XC888'] j _ = x|
2 File View Options Add-Ins Windows 2 - Eli”
‘DEH 4 A= 7

IEEEEIR]

DAVE's Project Documentation ii
Project: XCg888.dav

Controller: XC888CLM-8FF

Compiler: Keil

|Memory Model: SMALL

Date: 06.11.2007 16:37:19

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

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

Generated Files:
MAIN.H
MAIN.C
START_XC.A51
SHARED_INT.H
SHARED_INT.C
10.H
10.C
UART.H
UART.C
TO1.H
To1.C |
CCe.H
cCe.C
XC888.ASM

[=casaCLM | CAxCaEB\XCEAE dav

Close DAVE: File—Exit Savechanges? click Yes
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Start Keil pVision and open your Keil Project:

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

Project - Open Project

Select Project File: Look in: choose C:\XC888

Select Project File: Files of type: choose Project Files (*.uv2)
choose XC888.Uv2

Open

'|1Vision3 . _l_l— = il
“File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help

SHE| R DC|EE %% % G ~laal# |« »m & a [EBFE o6 oW m
i@ X | K| MEEE

| Project workspace

x|

Select Project File

Lackin: || 3 <cogs

B=@w]

=
(3

File name: IXCBBB.UVZ LI Open

- 7 |
Files of type: Project Files (*.uwz) - Cancel

i

| Sutput window

o
[ 4] »[»]\Build § Command }, Find in Files f | «| | >|_I
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%Eile Edit Wiew Project Debug Flash Peripherals Tools SVCS Window Help

QUi ne|2e|EEs %% W SR |-+ 0|5 @ B o o5 @
e lEe X | K v|am =
| Project Warkspace - x|

& File 'C:\XC888C888.dpt' has changed.
Do you want to migrate the changes ?

Yes [No

a[=[u* [T

IL'
KN |»

| Cutput Window

<[ <] » [»I]\Build § Command }, Find in Files [

Click Yes
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Double click MAIN.C and change code / comment / the syntax description for the music string

from:

created by Christan

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

music data:

Perschl (www.perschl.at)

note

+: the + raises its note a semitone: Cis, Dis, Eis, Fis, Gis,
Ais, His
-: the - lowers its note a semitone: Ces, Des, Es, Fes, Ges, As,
Hes
Lx Change note length
(x =1,2,4,8,16 -> 1l=whole-note, 2=half-note, 4=quarter-
note, ...)
Px play rest
(x =1,2,4,8,16 -> 1l=whole-rest, 2=half-rest, 4=quarter-
rest, ...)
0ox Change octave (x = 0,1,2,3)
. Extend preceding note by half of its value
Tx Change tempo (x = 72 199 Beats per Minute)
Note (restrictions/limits):

The chosen octaves supported by the algorithm used
[read song string()] fit a descant recorder perfectly.

Therefore, to keep the programming example simple, notes below
octave 0 (00) are note supported!

Also, be aware that not every song sounds good on a descant
recorder.

*/
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Construction of the music data:

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

C,D,E,F,G,A,H: play note
+: the + raises its note a semitone: Cis, Dis, Eis, Fis, Gis,
Ais, His
-: the - lowers its note a semitone: Ces, Des, Es, Fes, Ges, As,
Hes
Lx : Change note length
(x =1,2,4,8,16 -> 1l=whole-note, 2=half-note, 4=quarter-
note, ...)
Px : play rest
(x =1,2,4,8,16 -> 1l=whole-rest, 2=half-rest, 4=quarter-
rest, ..)
Ox : Change octave (x = 0,1,2,3)
. : Extend preceding note by half of its value
Tx : Change tempo (x = 72 ... 199 Beats per Minute)

Additional functionality:

OL : activate octave LOW
ON : deactivate octave LOW = activate octave normal
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\AXC888 - pVision3 - [C:\XC888\MAIN.C]

== x]

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

== x]

2= N- AR e -+ e E q @E o e o
oEEme |y rlam=
| Project Workspace 100 | char select=" '; Z
=43 Target 1 101
=23 Dave Files 10z | //Music
103 | A
104 | Construction of the music data:
105
106 created by Christan Perschl (www.perschl.at)
107 extended by Wilhelm Brezovits J
108
109 -, 0,E,F,5,4,H: play note
. 110 +: the + raises its note a semitone: Cis, Dis, Eis, Fis, Gis, Ais, H
-3 User Files 11| -: the - lowers its note a semitone: Ces, Des, Es, Fes, (Ges, As, Hes
=25 Music Files 112 | Lx : Change note length
----- read_song_string.h 113 (x = 1,2,4,8,16 —> I=whole-note, Z=half-note, 4=guarter-note,
-8 read_song_string.c 114} Px : play rest
115 (= 1,2,4,8,16 > I=whole-rest, Z=half-rest, d=guarter-rest,
116 ox : Change octave (x = 0,1,2,3)
117 . : Extend preceding note by half of its value
118 Tx : Change tempo (x = 72 199 Beats per Minute)
119
120 | Additional functionality:
121
122 | OL : activate octave LOW
123 | O : deactivate octave LOW = activate octave normal
124} */
125
126 | unsigned int T13 values[] = {45802, 43309,40816,38500,36364,34383,32308
[« | LI_I
ERIENTTELTLE N MAaNG [B 10C B UARTC (B TOIC B SHARE.|B 0OBC | resd_so.|E) read so..|E MAINH |

| )

)

<[ BuITd f Command f, Find i Fies 7
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Double click read_song_string.c and insert code:

void SetOctaveNORMAL (void)

{
OctaveLOW = OFF; // clear Global Variable

SFR_PAGE(_cc0, noSST); I/ switch to page O
CC6_vStopTmr(CC6_TIMER_13); // Stop Timer 13: CCU6_TCTR4H |= 0x01

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

SFR_PAGE(_cc0, noSST); Il switch to page O
CC6_vStartTmr(CC6_TIMER_13); // Start Timer 13: CCU6_TCTR4H |= 0x02

}

void SetOctavel. OW(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); /1 switch to page 1
CCU6 TCTROH = 0x02; Il prescaler = 4: load CCUG timer 13 control register 0 high

SFR_PAGE(_cc0, noSST); I/ switch to page 0
CCU6_TCTR4H = 0x02; // Start Timer 13: CCU6_TCTR4H |= 0x02
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Xc8s8s - pVision3 - [C:\XC888\read_song_stiring.c] = Elil
"Bl File Edit ¥iew Project Debug Flash Peripherals Tools SYCS Window Help S Elil

SEH@ 4B ~aH -+ a a([@FE 0 e H
e X |

|Praject Warkspace v x| uiO#include "main.h" T
=43 Target 1 00z | #include "read song string.h” —
=3 Dave Files 003
START_XC.a51 04 | woid SetOctaveNORMAL (void)
MAIN.C oos | 1 B
o.c 006 OctavelOW = OFF; // clear Global Variable
UART.C Iy ,
T01C ang SFR_PAGE{ ccl, noSsT); I SW}.tChItO page 0
SHARED INT.C 8103 CC6 vStopTmr (CC6_TIMER 13); S/ Stop Timer 13: CCU6 TCTR4H | 30
cee.c 01 SFR PAGE({ ccl, noSsT); J/ switch to page 1
-3 User Files 012 CCUE_TCTRUH = 0x01; /4 prescaler = Z: load CCUS timer 13
=23 Music Files 013
[ read_song_string.h 014 SFR_PAGE ( cc0O, noS8T); /S awitch to page 0
read_song_string.c 015 CCE vitartTmr (CCA TIMER 13): /7 Start Timey 13: CCUS TCTR4H |= 0x)
016 | 1
mz
0g | void SetOctaveLOW (void)
019 | {
020 OctaveloW = ON; /S set Global Variable
021
022 SFR_PAGE( ccO, noSsT); /S switch to page 0
023 CC6_vStopTmr (CCE_TIMER 13); /4 Stop Timer 13: CCU6 TCTR4H |= 0x0.
024
025 SFR_PARGE{ ccl, noSST); S/ switch to page 1
026 CCUG_TCTROH = 0x0Z; /4 prescaler = 4: load CCU6 timer 13
02z -
028 SFR_PAGE( ccO, noSsT); /S switch to page 0
029 CCU&_ TCTR4H = 0x0Z; /4 Start Timer 13: CCUS TCTR4H |= Oxi
030 |t
031
03z | S/ Note:
033 | // The function read song string() 1is a recursive function and will b
034 | /7 The local variable substr is only used within one function-call to
035 | S/ can be destroved from one function-call to another.
036 | /7 substr could also be defined as either a static or a global variab.
037 =/ Therefore, the kevword reentrant is not needed.
03s woid readisongistring (void)
038
140  unsigned char substr[4]=0;
041 | current note length=old note length;
04z
043  switeh (songlpos])
044 | 1
045 | S/ select note:
046 case 'C': note=0;
047 switch (song[++pos])
048 { -
| 4 | | »
B E. @ .= | MANG [B 10C B UARTC [B TOIC B SHARE.|B 0OBC | resd_so. B read so.|B MAINH |

<[ BuId f Command f, Fnd i res 7 T TF]
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Note:
In the following code sequences

SFR_PAGE(_cc1, noSST); I/ switch to page 1
CCU6 TCTROH = 0x01; /] prescaler = 2: load CCUG timer 13 control register 0 high

and

SFR_PAGE(_ccl, noSST); I/ switch to page 1
CCU6 TCTROH = 0x02; I/ prescaler = 4: load CCUG6 timer 13 control register 0 high

we have to access the T13CLK bit field in the TCTROH register.
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1.pdf] =R

¥ | Adobe Reader - [XC88xCLM_UM_v1_

'i] File Edit View Document Tools Window Help _ |2 X
3
g B
E TCTROH
E Timer Control Register 0 High Reset Value: 00
E 7 6 5 4 3 2 1 0
a T T T
=) STE T13
b 0 13 T13R PRE T13CLK
; h h W —w
i
% User's Manual 14-60 V1.1, 2007-05
E CCue, V1.0
£
£
"~ XC886/888CLM
Infineon
Capture/Compare Unit 6
. Field Bits |Type |Description
T13CLK 2:0 rw Timer T13 Input Clock Select
Selects the input clock for timer T13 which is derived i
from the peripheral clock according to the equation
o f =f JIIr2<T13CLK>
g T13 CCuU .
= 000 i3 =fccu
z 001 fria = focul2
L 010 fryz =focul4
2 011 fria = focu/®
§ 100 fri3 = fccu/16
5] 101 fri3 = focu/32
0 110 fri3 = foou/64
i 111 fria =fec/128 |
g L Pia @ [azoress [p bl © O | rER:
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Double click MAIN.C and insert Global Variable OctaveL OW:

| volatile bit Octavel. OW=OFF,; |

A4 XC888 - pvision3 - [C:\XC388\MAIN.C] _ =] x|
EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help B Elil

RS EHG | PR (00 EE %R e -+ a8 q @E o e P
c@mEe S| 8 K[Target Taw=
[Froject Workspace "Xl gse | " ... play: The little drummer boyin" zl
E!---Ba Target 1 g7 | "1 ... play: Hey, Pippi Langstrumpfn"
=-&3 Dave Files gga | "3 ... play: 3tille Nacht, heilige Nachtin"
START_XC.a51 pgg | "k ... play: Junge komm bald wiederin®

MAIN.C gag | "L ... play: Lili Marleenin"

oc 091 | "m ... play: musical scale / chromatic scale / for testing purpose / ©
UART 092 | "z ... back to main menu {(anytime)in" J
TOL.C 093 hrhn';

094

# SHARED_INT.C 095 | code char question([] =

cee.c 096 | "vour choice: *;
{13 User Files 097
=23 Music Files 098 | volatile int xdata RS5Z32 wait=183; // 183 * Timer O-overflow = 1§83 *
read_song_string.h 093 | bit blinking=0N;
& [#] read_song_string.c 100 | wolatile bit OctavelOW=0FF;
101 | ¢har select=" 7;
102
103 | A/Music:
04| 7
105 Construction of the music data:
106

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

109
110 o,0,E,F,5,4,H: play note

111 +: the + ralses its note a semitone: Cis, Dis, Eis, Fis, Gis, Ais, H

112 -: the - lowers its note a semitone: Ces, Des, Es, Fes, Ges, As, Hesw

[« | . LI_I
B.js. (. |[%w. = | MAaNG [B 10C B UARTC (B TOIC B SHARE. B 0OBC | resd_so. B read_so..|E MAINH |
E!| AT [ F[FI[BuUd j, Command 4 Fing in Fies 7 MY TF]
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Double click MAIN.H and insert Global Variable (extern declaration):

extern volatile bit OctaveL OW;

\AXC888 - pVision3 - [C:\XC888\MAIN.H] : _ =] x|
EI File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help _ = il
QEEHG b B ; e -+ E q @E o e o

i ERpe X | [
| Project Workspace x| 57e Z
E...ﬁTargetl L E7E | /%o sah s atab s ot s ot s o s ab bbb ab bR RS s sk sk sk b sk sk sk sk sk ok sk sk ok sk ok sk o s ab s b SRR aE R
=3 Dave Files 577 | /7 @Global Variables
H - START XC651 5?8 r{f{:l':l‘:l':l':l':l':l':l':l':l':l':l':l':l':l':l':f':l':l':l':l':f:l':l':l':l':f:l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l':l'***********************
-[#] MAIN.C 5749
..... main.h 580 | S/ USER CODE BEGIN (MAIN Header,?8)
_____ infrins.h 581 | extern bit blinking;
_____ ioh 5g? | extern wvolatile bit CctaveLOW;
) 53 | extern volatile int xdata RSZ232 wait:
..... warth cos —
""" LA 565 | // Music:
""" ccb.h 586 | extern unsigned int T13 values|[];
: shared_int.h 567 | extern unsigned int length of a whole note;
----- stdio b 585 | extern unsigned char xdata =song([];
..... ctype b 59 | extern volatile unsigned int xdata note;
..... stdlin b 590 | extern volatile unsigned int xdata octave;
_____ string.h 531 | extern volatile unsigned int xdata current note length;
532 | extern volatile unsigned int xdata old note length;

----- read_song_sh . . .
593 | extern volatile unsigned int xdata tempo;

B i i .
5q4 | extern wvolatile unsigned int pos;
w 595 | extern unsigned int max;
596
B 597 | // USER CODE END
B 593
3 User Files 599 —I
E‘a MUSiCF”eS b BDD [//:l':l':l':l':l':l'************************:l':l':l':l':l':l':l':l':l':l':l':l':l'************************

[2] read_song_sfring « 601 | // @Prototypes OFf Global Functions v
4| | B [«] | 3

B 5. @ [ |2 MANC |B 10C |[E) UARTC [E T0IC | SHARE. |E CCBC | read_so | read so B MAINA |
<[ 17 \Burld j, Cormmand A Find i Fies 7 T TF]
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Double click read_song_string.c and change code

from:

// 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 : ; break;
}
pOS++;
read_song_string();  break;

to:

/I adjust octave:
case 'O'"; switch (song[++pos])
{
case '0': octave=1; break;
case '1": octave=2; break;
case '2': octave=4; break;
case '3": octave=8; break;
default : if (song[pos]=="L") octave=1, SetOctavel OW();
if (song[pos|=='N') octave=1, SetOctaveNORMAL ();
break;
}
post+;
read_song_string();  break;
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/

.'XC888 - p¥ision3 - [C:\XC888\read_song_string.c] - |51|£|
EI File Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help 2 Elil
=== IR = 4% %% B e -+ E q @E o e o

" CEHe X rlar=
[Froject Workspace LT e case '4':current note length=length of a whole note/4; brzzl
=43 Target 1 140 case '8':current note length=length of a whole note/&; br
=23 Dave Files 141 default : ; bre
START_XC .4 142 1
- [#] MAIN.C 143 note=12;
E [o.C 144 pos++; break;
¥ 145
E -lL—JOAlR—(EC 146 | /S adjus? ?ctaV..e:
: SHARED. IN 1:; case "0O7: Tw:l.tch (song [++pos])
cee.c 149 case '0': octave=1l; break;
-3 User Files 150 case '1": octave=Z; break;
=25 Music Files 151 case 'Z': octave=4; break;
----- read_song_s 152 case '3": octave=0; break;
=-[# read_song_s 153 default : if (songlpos]l=="L") octave=1, SetoctavelOW():
154 if {songpos]==TH"}) octave=l, SetOctaveNORMAL();
155 break;
156 1
157 post+;
158 read_song_string i break:;
1549
160 | S/ tempo:
161 case "T': post+; ——
162 substr[3]1=0; //string termination
163 if (songlpos]=="1"]
164 {
165 substr[0]=song[pos]; -
q| | D 4»|_|

B=@aw = | MANG [B 10 |B UARTC B T0C [BSHARED.|E® 0060 |Bjread_san. Blread_son.|B) MANH |

<[ BuITd f Command f, Fnd i Fes 7 T TF]
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Double click SHARED _INT.C and change code

from:
if (octave == 1) printf ("' "
else if (octave == 2) printf ("' "
else if (octave == 4) printf("''' m);
else if (octave == 8) printf("''''m);
else printf ("2?2?2?");
printf (", Tl1l2-pv=%5u,",current note length) ;
printf ("T12-p=%1.2f[s], ",current note length*85.3333/1000.0/1000.0) ;
printf ("T13-pv=%5u,", T13 values[note] /octave) ;

printf ("T13-
£=%7.0£ [Hz]\n",1/((T13_values[note] /octave)*83.3333/1000.0/1000.0/1000.0)) ;

to:

if (octave == 1 && OctavelLOW==OFF) printf ("*00*") ;

else if (octave == 1 && OctaveLOW== ON) printf ("*OL*") ;

else if (octave == 2) printf ("*01l*");

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

else if (octave == 8) printf ("*03*");

else printf ("??2?2?");

printf (", Tl2-pv=%5u,",current note length) ;

printf ("T12-p=%1.2f[s], ",current note length*85.3333/1000.0/1000.0) ;
printf ("T13-pv=%5u,", T13 values[note]/octave) ;

if (OctaveLOW==OFF)

printf ("T13-

=%7.0f[Hz]\n",1/ ((T13_values[note] /octave) *83.3333/1000.0/1000.0/1000.0)) ;
else 1if (OctaveLOW==0N)

printf ("T13-

=%7.0f [Hz]\n",1/ ((T13 values[note] /octave) *166.6667/1000.0/1000.0/1000.0)) ;
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/

\AXC888 - pVision3 - [C:\XC888\SHARED_INT.C] _ = x|
‘BiEile Edit View Project Debug Flash Peripherals Tools SVCS Window Help o Elil
: ~an - e a(@F o e m
c@mHe S| K[Target rlawm=
RroiectiMotisiace s X 27g else if (note == 9) printf{"note=a "); zl
=43 Target 1 280 else if (note ==10) printf("note=ais");
=23 Dave File 281 else if (note ==11) printf{"note=h "};
o872 else if (note ==12) printf{"note=---"};
283 else printf {"note=777");
284
285 if {octave == 1 && OctavelLOW==0FF) printf ("*00*");
286 else if (octave == 1 && OctavelLOW== ON) printf ("*0OL*");
287 else if (octave == 2} printf ("*ol*");
288 else if (octave == 4) printf("*0Z*");
289 else if (octave == 8) printf{"*03*");
-3 User File I oqp else printf{"?277");
=24 Music Fil 51
----- read_| 292 printf (", T1Z-pv=%5u,",current note length)};
1 read_| 293 printf {("T1Z2-p=%1.2f[=s], ",current note length*85.3333/1000.0/1000.0);
204 printf {"T13-pv=%5u, ", T13 wvalues[notel/octave):
205 if {(CctaveLOW==0FF)
295 printf {"T13-f=%7.0f [Hz]'n",1/ {{T13 values [note]/octave) *83.3333/1000.0/1000.0/
297 else if (OctaveLOW==CN)
293 printf {"T13-f=%7.0f [Hz]\n",1/ {{T13 values [note]/octave) *166.6667,/1000.0/1000.C

299

100 I0 vTogglePin (P23 1); // Show start of next note on Port 3 Pin 1

30 /7 Page 0: bit: TI1Z2RS in TCTR4L

10z CCA vatartTmr (CC6 TIMER 12); // Set Timer 12 Run Set bit TI1ZRS

303 |} b
304

305 /S USER CODE END =
4| | AN RN R

SR RHES MANG [B 10 B UARTC B T0C EISHAREDL|® 0060 |Ejread_san.|Bread_son. |B) MAINH |
< [F P71 Burd f, Command fi_Find i Fies 7 T TF]

Application Note 275 V2.0, 2007-11




. AP03068
@lneo/n XC88x Starter-Kit Playing Music

Double click MAIN.C and change Global Variable [songstring: Hey, Pippi Langstrumpf (song 1)]:

from:

// Hey, Pippi Langstrumpf (song i):

code unsigned char

songi[]="T18000L4ADF+DL 2EL8GF+EDLAC+EAC+L2DF+L4ADF+DL2EL8GF+EDLAC+EAC
+DPAP2L 2F+L 4F+F+L 2GL4GL8GF+L4EL S8EEL 4AEL 8EDL 4C+DEPAL 2F+L 4F+F+L 2GLAGF+EE
DC+DP4P2L 2F+GAHO1L4DC+OO0L4HAGL2A01L4C+O0L4HAGF+L2GL4HAGF+EL2F+GL4
AF+GAL2HO1L4DC+OO0L4HAGL2A01L4C+O0L4HAGF+L2GL4HAGF+EL 2F+EDP2";

to:

/I Hey, Pippi Langstrumpf (song i):

code unsigned char

songi[]="T1800LL4AONOOL4DF+DL 2EL8GF+EDL4C+EOLAONOOL4C+L2DF+0OLL4AONO
OL4DF+DL 2EL 8GF+EDLAC+EOLL4AAONOOLAC+DPAP20LL4AONOOLADF+DL 2EL8GF+ED
L4C+EOLAONOOL4C+L2DF+OLL4AONOOLADF+DL2EL 8GF+EDLAC+EOLL4AONOOL4C+
DPAP200L 2F+L 4F+F+L 2GLAGL 8GF+L4EL 8EEL 4EL SEDLAC+DEPAL 2F+L4AF+F+L 2GLAGF+
EEDC+DPAL 2F+GAH.O1L4DC+0O0L4HAGL2A O1L4C+0O0L4HA GF+L 2G.LAHAGF+EL 2F+GL
AAF+GAL2H.01L4DC+0O0L4HAGL2A.01L4C+O0L4AHAGF+L2G.LAHAGF+EL 2F+EDP2";
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XC888 - pVision3 - [C:\XC838\MAIN.C] = Elil
BFile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help - Elil
=== H = e -+ mE q @E o e Do
& E e ¥
R 145 | code unsigned char Songd[]:"T12DODLBDDL4EDGL2F+L8DDL4EDAL2GLBDDL401DODHLBGGL4F+%EJ
=33 Target 1 146 | // Take Me Home, Country Roads (song e):
223 Dave File 147 | code unsigned char songe[]="T1%3C00L4DDE.LZD.PZLAELEDLAELEG . PZLAALLR (L4H. LEA L4EE
STAR 148 | /7 Es tanzt ein Bi-ba-butzemann (song £} :
MAT 149 | code unsigned char songf[]="T1%900LADGEEO1IDDO0HHGEARADDLAGEELEDGEO1IDDOIHHGEARDDLAC
oc 150 | S/ Ich geh mit meiner Laterne (song g):
UART 151 | code unsigned char =songg[]="T1Z000LECLAFLEFAFACILAC  OOLARLAFG.L1AGLEGGAGLAR . PACL
TO1.0 152 | /' The 1ittle drummer boy (song h):
' 153 | code unsigned char songh[]="T1Z20PZCOLZD.LAELZF+LAF+LAF+LAGF+L4AGLEZF+PZLADDEF+L 4R
5HAK 184 | S/ Hey, Pippl Langstrumpf (song 1): _J
Cce. 155 | code unsigned char songi[]="T1800LLAACNCOLADF+DL2ZELEGF+EDLACHEOLACNOOLAC+L2DE+0T
-3 User Filg 186 | // Stille Nacht, heilige Nacht (song j):
B3 Music Fil 157 | code unsigned char songj[]1="T7Z200L8G.L16ALBGLAE . LEG.L16ALEGLAE.C1L4DLEDCOL4H. 01T
[ read_| 158 | // Junge komm bald wieder (song k):
read_| 159 | code unsigned char songk[]="T12000L4DDLEC+LEDLAEL4D.LACTLAEL4AD . LACLZC . LAEELAD+LEE

160
161
162
163
164
165
166
167
168
1649
170
171

N Bl

S/ Lili Marleen (song 1):

code unsigned char songl[]="T1Z0C00L4ELAE.L1AFLAGL4ELEF .L1AFLEF . 21L1ACOOLZHLED (L]
S/ musical scale / chromatic scale / for testing purpose / Tonleiter (song mj
code unsigned char songm[]="T1Z2000L4CC+DD+EFF+GE+AA+HOLCC+HDD+EFF +GG+AR+HOZCC+DDA

unsigned char xdata song[MAX 3ONG LENGTH];

S/ default values for global variables - will be overwritten before use:

wolatile unsigned int xdata note=12;

volatile unsigned int xdata octave=1l;

volatile unsigned int xdata current_note length=23438;

volatile unsigned int xdata old note length=23438; __I:J
4

EEINEE MANG [B1 10C B UARTC B T0C [BSHARED.E® 0060 |Bjread_san.|Bread_son.|B) MAINH |

<[ BuITd f Command f,_Fnd i ries 7 T TF]
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See and hear:

play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
back

NS HFUHBSFQHDOQQOTY

your choice:
playing: Hey,

song-length =

note=a *0OL*,
note=d *00%*,
note=£fis*00%*,
note=d *00*,
note=e *00%*,
note=g *00%*,
note=£is*00*,
note=e *00%*,
note=d *00%*,
note=cis*00*,
note=e *00%*,
note=a *0OL*,
note=cis*00*,
note=d *00%*,
note=£fis*00%*,
note=a *0OL*,
note=d *00%*,
note=£fis*00%*,
note=d *00*,
note=e *00%*,
note=g *00%*,
note=£fis*00*,
note=e *00%*,
note=d *00%*,
note=cis*00%*,
note=e *00%*,
note=a *0OL¥*,
note=cis*00*,
note=d *00%*,
note=---*00%,
note=---*00%,
note=a *0OL¥*,

Application Note

Maus am Mars
Yesterday

Frere Jacques / Lazy John / Bruder Jakob

Happy birthday

Take Me Home,

Es tanzt ein Bi-ba-butzemann

Country Roads

Ich geh mit meiner Laterne
The little drummer boy

Hey,
Stille Nacht,

Pippi Langstrumpf

heilige Nacht

Junge komm bald wieder

Lili Marleen

(anytime)

i
Pippi Langstrumpf
384 Bytel[s]

T1l2-pv= 5859,T12-p=0.50[s],
Tl2-pv= 5859,T12-p=0.50([s],
Tl2-pv= 5859,T12-p=0.50([s],
T1l2-pv= 5859,T12-p=0.50[s],
T12-pv=11719,T12-p=1.00([s],
T12-pv= 2929,T12-p=0.25([s],
Tl2-pv= 2929,T12-p=0.25[s],
Tl2-pv= 2929,T12-p=0.25[s],
T12-pv= 2929,T12-p=0.25([s],
T1l2-pv= 5859,T12-p=0.50[s],
Tl2-pv= 5859,T12-p=0.50([s],
Tl2-pv= 5859,T12-p=0.50([s],
Tl2-pv= 5859,T12-p=0.50[s],
T12-pv=11719,T12-p=1.00([s],
T12-pv=11719,T12-p=1.00[s],
T1l2-pv= 5859,T12-p=0.50[s],
Tl2-pv= 5859,T12-p=0.50([s],
Tl2-pv= 5859,T12-p=0.50([s],
T1l2-pv= 5859,T12-p=0.50[s],
T12-pv=11719,T12-p=1.00([s],
T12-pv= 2929,T12-p=0.25([s],
Tl2-pv= 2929,T12-p=0.25[s],
Tl2-pv= 2929,T12-p=0.25[s],
T12-pv= 2929,T12-p=0.25([s],
Tl2-pv= 5859,T12-p=0.50[s],
Tl2-pv= 5859,T12-p=0.50([s],
Tl2-pv= 5859,T12-p=0.50([s],
T1l2-pv= 5859,T12-p=0.50[s],
Tl2-pv= 5859,T12-p=0.50([s],
Tl2-pv= 5859,T12-p=0.50([s],
T12-pv=11719,T12-p=1.00[s],
Tl2-pv= 5859,T12-p=0.50([s],

278

T13-pv=27273,T13-f=
T13-pv=40816,T13-f=
T13-pv=32389,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=43309,T13-f=
T13-pv=36364,T13-f=
T13-pv=27273,T13-f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-f=
T13-pv=32389,T13-f=
T13-pv=27273,T13-f=
T13-pv=40816,T13-f=
T13-pv=32389,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=43309,T13-f=
T13-pv=36364,T13-f=
T13-pv=27273,T13-f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-f=
T13-pv= 200,T13-f=
T13-pv= 200,T13-f=
T13-pv=27273,T13-f=

220 [Hz
294 [Hz

392 [Hz
370 [Hz
330 [Hz
294 [Hz
277 [Hz
330 [Hz

]
]
]
]
]
]
]
]
]
]
]
]
]
]
370 [Hz]
220 [Hz]
294 [Hz]
370 [Hz]
294 [Hz]
330 [Hz]
]
]
]
]
]
]
]
]
]
]
]
]

294 [Hz
277 [Hz
330 [Hz
220 [Hz
277 [Hz
294 [Hz

60000 [Hz
60000 [Hz

220 [Hz

musical scale / chromatic scale / for testing purpose / Tonleiter
to main menu
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note=d *00*
note=fis*00*
note=d *00*
note=e *00%*
note=g *00*
note=fis*00*
note=e *00%*
note=d *00*
note=cis*00*
note=e *00%*
note=a *OL*
note=cis*00*
note=d *00*

note=fis*00*

note=a *OL*
note=d *00*
note=fis*00*
note=d *00*
note=e *00%*
note=g *00*
note=fis*00*
note=e *00%*
note=d *00*
note=cis*00*
note=e *00%*
note=a *OL*
note=cis*00*
note=d *00*
note=---*00*
note=---*00%*

note=£fis*00*
note=fis*00*
note=£fis*00*

note=g *00*
note=g *00*
note=g *00*
note=fis*00*
note=e *00*
note=e *00%*
note=e *00%*
note=e *00*
note=e *00%*
note=d *00*
note=cis*00*
note=d *00*
note=e *00%*
note=---*00*

note=£fis*00*
note=fis*00*
note=fis*00*
note=g
note=g
note=fis*00*

note=e *00%*
note=e *00%*
note=d *00*
note=cis*00*
note=d *00*
note=---*00*
note=£fis*00*
note=g *00*
note=a *00*
note=h *00*
note=d *O1*
note=cis*01*
note=h *00*
note=a *00%*
note=g *00*

Application Note

7
’
’
7
’
’
7
’
’
7
’
’
7
’
’
7
’
’
7
’
’
7
12
’
7
’
’
7
’
’
7
12
’
7
12
’
7
12
’
7
12
’
7
12
7
7
12
7
7
12
7
7
12
7
7
12
7
7
12
7
7
12
7
7
12
7
7
12

Tl2-pv= 5859,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 5859,T12-p
T1l2-pv=11719,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p

Tl2-pv= 5859,T1l2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl12-p=
Tl2-pv= 5859,Tl12-p=

T1l2-pv=11719,T12-p
T1l2-pv=11719,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 5859,T12-p
T1l2-pv=11719,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p

Tl2-pv= 5859,T1l2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,T1l2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl12-p=

T12-pv=11719,T12-p
T1l2-pv=11719,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 5859,T12-p
T12-pv=11719,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 5859,T12-p
Tl2-pv= 2929,T12-p
Tl2-pv= 2929,T12-p

Tl2-pv= 5859,Tl12-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl12-p=

T12-pv=11719,T12-p
T12-pv= 5859,T12-p
T12-pv= 5859,T12-p

T12-pv=11719,T12-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl12-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl12-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl2-p=

T12-pv=11719,T12-p
T12-pv=11719,T12-p
T12-pv=11719,T12-p

Il
OO OO OFRPRHFHFHFPRPOOOOOOOOHROOHRROOOOOOOOO0OOOO0OOHOOHHPOOOOOOOOOOHOOOOHFHHFHOOOOODOOOHOOO

Tl2-pv=17578,Tl2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl12-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,Tl2-p=
Tl2-pv= 5859,T1l2-p=

.50[s],
.50[s],
.50([s],
.00([s],
.25 [s],
.25[s],
.25[s],
.25 [s],
.50([s],
.50[s],
.50[s],
.50([s],
.00([s],
.00[s],
.50[s],
.50([s],
.50[s],
.50([s],
.00([s],
.25 [s],
.25[s],
.25[s],
.25[s],
.50([s],
.50([s],
.50[s],
.50([s],
.50([s],
.50[s],
.00([s],
.00([s],
.50[s],
.50[s],
.00[s],
.50[s],
.25[s],
.25[s],
.50[s],
.25[s],
.25[s],
.50[s],
.25[s],
.25[s],
.50[s],
.50[s],
.50[s],
.50[s],
.00([s],
.50[s],
.50[s],
.00([s],
.50[s],
.50[s],
.50([s],
.50[s],
.50[s],
.50[s],
.50[s],
.50[s],
.00[s],
.00[s],
.00[s],
.50[s],
.50[s],
.50[s],
.50([s],
.50[s],
.50[s],

279

T13-pv=40816,T13-£f=
T13-pv=32389,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-£f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-£f=
T13-pv=43309,T13-f=
T13-pv=36364,T13-f=
T13-pv=27273,T13-£f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-£f=
T13-pv=32389,T13-f=
T13-pv=27273,T13-f=
T13-pv=40816,T13-£f=
T13-pv=32389,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-£f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-£f=
T13-pv=43309,T13-f=
T13-pv=36364,T13-f=
T13-pv=27273,T13-£f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-f=
T13-pv= 200,T13-f=
T13-pv= 200,T13-f=
T13-pv=32389,T13-f=
T13-pv=32389,T13-f=
T13-pv=32389,T13-f=
T13-pv=30612,T13-f=
T13-pv=30612,T13-£f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=43309,T13-£f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv= 200,T13-f=
T13-pv=32389,T13-f=
T13-pv=32389,T13-f=
T13-pv=32389,T13-f=
T13-pv=30612,T13-f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-£f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-f=
T13-pv= 200,T13-f=
T13-pv=32389,T13-f=
T13-pv=30612,T13-£f=
T13-pv=27273,T13-£f=
T13-pv=24291,T13-f=
T13-pv=20408,T13-f=
T13-pv=21654,T13-f=
T13-pv=24291,T13-f=
T13-pv=27273,T13-£f=
T13-pv=30612,T13-£f=

294 [Hz]
370 [Hz]
294 [Hz]
330 [Hz]
392 [Hz]
370 [Hz]
330 [Hz]
294 [Hz]
277 [Hz]
330 [Hz]
220 [Hz]
277 [Hz]
294 [Hz]
370 [Hz]
220 [Hz]
294 [Hz]
370 [Hz]
294 [Hz]
330 [Hz]
392 [Hz]
370 [Hz]
330 [Hz]
294 [Hz]
277 [Hz]
330 [Hz]
220 [Hz]
277 [Hz]
294 [Hz]
60000 [Hz]
60000 [Hz]
370 [Hz]
370 [Hz]
370 [Hz]
392 [Hz]
392 [Hz]
392 [Hz]
370 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
294 [Hz]
277 [Hz]
294 [Hz]
330 [Hz]
60000 [Hz]
370 [Hz]
370 [Hz]
370 [Hz]
392 [Hz]
392 [Hz]
370 [Hz]
330 [Hz]
330 [Hz]
294 [Hz]
277 [Hz]
294 [Hz]
60000 [Hz]
370 [Hz]
392 [Hz]
440 [Hz]
494 [Hz]
588 [Hz]
554 [Hz]
494 [Hz]
440 [Hz]
392 [Hz]
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4__r’//
note=a *00*, T12-pv=11719,T12-p=1.00[s], T13-pv=27273,T13-f= 440 [Hz]
note=cis*01l*, T1l2-pv= 5859,T12-p=0.50([s], T1l3-pv=21654,T13-f= 554 [Hz]
note=h *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=24291,T13-f= 494 [Hz]
note=a *00*, T1l2-pv= 5859,T12-p=0.50([s], T13-pv=27273,T13-f= 440 [Hz]
note=g *00%*, T12-pv= 5859,T12-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=fis*00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=32389,T13-f= 370 [Hz]
note=g *00*, T1l2-pv=17578,T12-p=1.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=h *00%*, T1l2-pv= 5859,T12-p=0.50([s], T13-pv=24291,T13-f= 494 [Hz]
note=a *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=27273,T13-f= 440 [Hz]
note=g *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=fis*00*, T1l2-pv= 5859,T12-p=0.50([s], T1l3-pv=32389,T13-f= 370 [Hz]
note=e *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=36364,T13-f= 330 [Hz]
note=fis*00*, T12-pv=11719,T12-p=1.00[s], T13-pv=32389,T13-f= 370 [Hz]
note=g *00%*, T12-pv=11719,T12-p=1.00([s], T13-pv=30612,T13-f= 392 [Hz]
note=a *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=27273,T13-f= 440 [Hz]
note=fis*00*, T1l2-pv= 5859,T12-p=0.50[s], T13-pv=32389,T13-f= 370 [Hz]
note=g *00%*, T12-pv= 5859,T12-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=a *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=27273,T13-f= 440 [Hz]
note=h *00*, T12-pv=17578,T12-p=1.50[s], T13-pv=24291,T13-f= 494 [Hz]
note=d *01*, T1l2-pv= 5859,T12-p=0.50([s], T1l3-pv=20408,T13-f= 588 [Hz]
note=cis*0l*, T1l2-pv= 5859,T12-p=0.50[s], T1l3-pv=21654,T13-f= 554 [Hz]
note=h *00*, T1l2-pv= 5859,T12-p=0.50[s], T13-pv=24291,T13-f= 494 [Hz]
note=a *00*, T12-pv= 5859,T12-p=0.50[s], T13-pv=27273,T13-f= 440 [Hz]
note=g *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=a *00*, T1l2-pv=17578,T12-p=1.50[s], T13-pv=27273,T13-f= 440 [Hz]
note=cis*01l*, T1l2-pv= 5859,T12-p=0.50([s], T1l3-pv=21654,T13-f= 554 [Hz]
note=h *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=24291,T13-f= 494 [Hz]
note=a *00*, T1l2-pv= 5859,T12-p=0.50([s], T13-pv=27273,T13-f= 440 [Hz]
note=g *00%*, T12-pv= 5859,T12-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=fis*00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=32389,T13-f= 370 [Hz]
note=g *00*, T1l2-pv=17578,T12-p=1.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=h *00*, T1l2-pv= 5859,T12-p=0.50([s], T1l3-pv=24291,T13-f= 494 [Hz]
note=a *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=27273,T13-f= 440 [Hz]
note=g *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=30612,T13-f= 392 [Hz]
note=fis*00*, T1l2-pv= 5859,T12-p=0.50([s], T13-pv=32389,T13-f= 370 [Hz]
note=e *00*, Tl2-pv= 5859,T12-p=0.50[s], T13-pv=36364,T13-f= 330 [Hz]
note=fis*00*, T12-pv=11719,T12-p=1.00[s], T13-pv=32389,T13-f= 370 [Hz]
note=e *00%*, T12-pv=11719,T12-p=1.00([s], T13-pv=36364,T13-f= 330 [Hz]
note=d *00*, T12-pv=11719,T12-p=1.00[s], T13-pv=40816,T13-f= 294 [Hz]
note=---*00%, T12-pv=11719,T12-p=1.00[s], T13-pv= 200,T13-f= 60000 [Hz]

End of the song reached (pos= 385 of max 384).
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Double click MAIN.C and change Global Variable
[songstring: Junge komm bald wieder (song k):]:

from:

I/ Junge komm bald wieder (song k):

code unsigned char
songk|[]="T12000L4DDL8C+L8DL4EL4D.L8CL4ELAD.L8CL2C.LAEEL8D+L8EL4F+L4E.L8E
LAGLAF+LAEL2D.L AGGGEL2CLAGF+L4EL2D.L4F+L4F+L8EL4EL 2DL4EL4D.L8CL2C.L4D
DL8C+L8DL4ELA4D.L8CL4EL4D.L8CL2C.L4EEL 8D+L8EL4F+L4E.L 8EL AGF+L4AL2GP8L8D
DDDDDDDDL4DP8L8DL8D+L8DDDDDL8D+L8DL4DP8L8DLSEEEEEEL 2GP8LSEL1DP8L8
DL8EEEL4E.P8L8GGGF+L8GL1A",

to:

/I Junge komm bald wieder (song k):

code unsigned char
songk[]="T12000L4DDL8C+L8DL4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL 2C.L4EEL 8D+
L8EL4F+L4E.LBELAGLAF+L4EL 2D.LAGGGEL2CLAGF+L4EL2D.L4F+L4F+.L8EL4EL2DL4E
L4D.L8COLL2H.ONOOL4DDL8C+L8DLA4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL 2C.L4E
EL8D+L8EL4F+L4E.L8ELAGF+L4AL2GP8L8DDDDDDDDDL4DPSL8DL8D+L8DDDDDL8D
+L8DL4DP8L8DL8EEEEEEL 2GPSLSEL 1DP8L8DL8EEEL4E.PSL8GGGF+L8GL1A.";
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XC888 - pVision3 - [C:\XC838\MAIN.C] = Elil
BFile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help - Elil
=== H = e -+ mE q @E o e Do
& E e ¥
R 145 | code unsigned char Songd[]:"T12DODLBDDL4EDGL2F+L8DDL4EDAL2GLBDDL401DODHLBGGL4F+%EJ
=33 Target 1 146 | // Take Me Home, Country Roads (song e):
223 Dave File 147 | code unsigned char songe[]="T1%3C00L4DDE.LZD.PZLAELEDLAELEG . PZLAALLR (L4H. LEA L4EE
STAR 148 | /7 Es tanzt ein Bi-ba-butzemann (song £} :
MAT 149 | code unsigned char songf[]="T1%900LADGEEO1IDDO0HHGEARADDLAGEELEDGEO1IDDOIHHGEARDDLAC
oc 150 | S/ Ich geh mit meiner Laterne (song g):
UART 151 | code unsigned char =songg[]="T1Z000LECLAFLEFAFACILAC  OOLARLAFG.L1AGLEGGAGLAR . PACL
TO1.0 152 | /' The 1ittle drummer boy (song h):
' 153 | code unsigned char songh[]="T1Z20PZCOLZD.LAELZF+LAF+LAF+LAGF+L4AGLEZF+PZLADDEF+L 4R
5HAK 184 | S/ Hey, Pippl Langstrumpf (song 1): _J
Cce. 155 | code unsigned char songi[]="T1800LLAACNCOLADF+DL2ZELEGF+EDLACHEOLACNOOLAC+L2DE+0T
-3 User Filg 186 | // Stille Nacht, heilige Nacht (song j):
B3 Music Fil 157 | code unsigned char songj[]1="T7Z200L8G.L16ALBGLAE . LEG.L16ALEGLAE.C1L4DLEDCOL4H. 01T
[ read_| 158 | // Junge komm bald wieder (song k):
read_| 159 | code unsigned char songk[]="T12000L4DDLEC+LEDLAEL4D . CLLEHONCOLAEL 4D . OLLEHONOOTLZC

160
161
162
163
164
165
166
167
168
1649
170
171

N Bl

S/ Lili Marleen (song 1):

code unsigned char songl[]="T1Z0C00L4ELAE.L1AFLAGL4ELEF .L1AFLEF . 21L1ACOOLZHLED (L]
S/ musical scale / chromatic scale / for testing purpose / Tonleiter (song mj
code unsigned char songm[]="T1Z2000L4CC+DD+EFF+GE+AA+HOLCC+HDD+EFF +GG+AR+HOZCC+DDA

unsigned char xdata song[MAX 3ONG LENGTH];

S/ default values for global variables - will be overwritten before use:

wolatile unsigned int xdata note=12;

volatile unsigned int xdata octave=1l;

volatile unsigned int xdata current_note length=23438;

volatile unsigned int xdata old note length=23438; __I:J
4

EEINEE MANG [B1 10C B UARTC B T0C [BSHARED.E® 0060 |Bjread_san.|Bread_son.|B) MAINH |

<[ BuITd f Command f,_Fnd i ries 7 T TF]
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See and hear:

play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:

Maus am Mars
Yesterday

Frere Jacques / Lazy John / Bruder Jakob

Happy birthday

Take Me Home,

Es tanzt ein Bi-ba-butzemann

Country Roads

Ich geh mit meiner Laterne
The little drummer boy

Hey,
Stille Nacht,

Pippi Langstrumpf

heilige Nacht

Junge komm bald wieder

Lili Marleen

gamut / Tonleiter

NS HFUHBSFQHDOQQOTY

back

your choice:

to main menu

(anytime)

k

playing: Junge komm bald wieder

song-length = 324 Bytel[s]

note=d *00*, Tl2-pv= 5859,T12-p=0.50([s],
note=d *00*, T1l2-pv= 5859,T12-p=0.50(s],
note=cis*00*, Tl2-pv= 2929,T12-p=0.25([s],
note=d *00*, Tl2-pv= 2929,T12-p=0.25[s],
note=e *00*, T1l2-pv= 5859,T12-p=0.50([s],
note=d *00%*, Tl2-pv= 8788,T12-p=0.75([s],
note=h *OL*, T1l2-pv= 2929,T12-p=0.25[s],
note=e *00*, T1l2-pv= 5859,T12-p=0.50(s],
note=d *00%*, Tl2-pv= 8788,T12-p=0.75([s],
note=h *OL*, T1l2-pv= 2929,T12-p=0.25[s],
note=c *Q0*, Tl2-pv=17578,T12-p=1.50([s],
note=e *00%*, T1l2-pv= 5859,T12-p=0.50([s],
note=e *00*, Tl2-pv= 5859,T12-p=0.50[s],
note=dis*00*, T1l2-pv= 2929,T12-p=0.25([s],
note=e *00%*, T1l2-pv= 2929,T12-p=0.25([s],
note=fis*00*, Tl2-pv= 5859,T12-p=0.50([s],
note=e *00*, T1l2-pv= 8788,T12-p=0.75([s],
note=e *00%*, T1l2-pv= 2929,T12-p=0.25([s],
note=g *00*, Tl2-pv= 5859,T12-p=0.50([s],
note=fis*00*, T1l2-pv= 5859,T12-p=0.50(s],
note=e *00%*, T1l2-pv= 5859,T12-p=0.50([s],
note=d *00*, T1l2-pv=17578,T12-p=1.50([s],
note=g *00%*, T12-pv= 5859,T12-p=0.50I[s],
note=g *00%*, Tl2-pv= 5859,T12-p=0.50([s],
note=g *00*, Tl2-pv= 5859,T12-p=0.50([s],
note=e *00*, T1l2-pv= 5859,T12-p=0.50(s],
note=c *00%*, T1l2-pv=11719,T12-p=1.00([s],
note=g *00*, Tl2-pv= 5859,T12-p=0.50([s],
note=fis*00*, T1l2-pv= 5859,T12-p=0.50([s],
note=e *00%*, T1l2-pv= 5859,T12-p=0.50([s],
note=d *00*, T1l2-pv=17578,T12-p=1.50([s],
note=£fis*00*, T1l2-pv= 5859,T12-p=0.50(s],
Application Note 283

T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=24291,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=24291,T13-f=
T13-pv=45802,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=38590,T13-f=
T13-pv=36364,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=30612,T13-f=
T13-pv=30612,T13-f=
T13-pv=30612,T13-f=
T13-pv=36364,T13-f=
T13-pv=45802,T13-f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=32389,T13-f=

294 [Hz
294 [Hz
277 [Hz

294 [Hz
247 [Hz
330 [Hz
294 [Hz
247 [Hz
262 [Hz

]
]
]
]
]
]
]
]
]
]
]
]
]
]
330 [Hz]
370 [Hz]
330 [Hz]
330 [Hz]
392 [Hz]
370 [Hz]
]
]
]
]
]
]
]
]
]
]
]
]

392 [Hz
392 [Hz
330 [Hz
262 [Hz
392 [Hz
370 [Hz
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XC88x Starter-Kit Playing Music

note=e *00*
note=e *00%*
note=d *00*
note=e *00*
note=d *00*
note=c *00%*
note=h *OL*
note=d *00*
note=d *00*
note=cis*00*
note=d *00*
note=e *00%*
note=d *00*
note=h *OL*
note=e *00%*
note=d *00*
note=h *OL*
note=c *00%*
note=e *00*
note=e *00%*
note=dis*00*
note=e *00*
note=£fis*00*
note=e *00%*
note=e *00*
note=g *00*
note=fis*00*
note=a *00*
note=g *00*
note=---*00%*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=---*00%*
note=d *00*
note=dis*00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=d *00*
note=dis*00*
note=d *00*
note=d *00*
note=---*00*
note=d *00*
note=e *00%*
note=e *00*
note=e *00%*
note=e *00%*
note=e *00*
note=e *00%*
note=g *00*
note=---*00*
note=e *00%*
note=d *00*
note=---*00%*
note=d *00*
note=e *00%*
note=e *00%*

Application Note

Tl2-pv= 8788,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
T12-pv=11719,T12-p=1
Tl2-pv= 5859,T12-p=0
Tl2-pv= 8788,T12-p=0
Tl2-pv= 2929,T12-p=0
T1l2-pv=17578,Tl2-p=1
Tl2-pv= 5859,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 8788,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 8788,T12-p=0
Tl2-pv= 2929,T12-p=0
T1l2-pv=17578,Tl2-p=1
Tl2-pv= 5859,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 8788,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 5859,T12-p=0
T1l2-pv=11719,T12-p=1
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 5859,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
T12-pv=11719,T12-p=1
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
T1l2-pv=23438,Tl12-p=2
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0
Tl2-pv= 2929,T12-p=0

.75[s],
.25 [s],
.50([s],
.00([s],
.50[s],
.75[s],
.25[s],
.50[s],
.50([s],
.50[s],
.25 [s],
.25[s],
.50([s],
.75 [s],
.25[s],
.50([s],
.75 [s],
.25[s],
.50[s],
.50[s],
.50[s],
.25[s],
.25[s],
.50([s],
.75[s],
.25 [s],
.50([s],
.50([s],
.50[s],
.00([s],
.25[s],
.25 [s],
.25[s],
.25[s],
.25([s],
.25[s],
.25[s],
.25 [s],
.25[s],
.25[s],
.50[s],
.25[s],
.25[s],
.25 ([s],
.25[s],
.25[s],
.25 [s],
.25[s],
.25[s],
.25[s],
.25[s],
.50[s],
.25 [s],
.25[s],
.25[s],
.25[s],
.25[s],
.25[s],
.25([s],
.25[s],
.00[s],
.25([s],
.25[s],
.00([s],
.25[s],
.25[s],
.25[s],
.25[s],

284

T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-f=
T13-pv=45802,T13-f=
T13-pv=24291,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=43309,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-£f=
T13-pv=24291,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-£f=
T13-pv=24291,T13-f=
T13-pv=45802,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=38590,T13-f=
T13-pv=36364,T13-f=
T13-pv=32389,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=
T13-pv=32389,T13-f=
T13-pv=27273,T13-£f=
T13-pv=30612,T13-f=
T13-pv= 200,T13-f=
T13-pv=40816,T13-£f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-£f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-£f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-£f=
T13-pv= 200,T13-f=
T13-pv=40816,T13-f=
T13-pv=38590,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-£f=
T13-pv=40816,T13-£f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-£f=
T13-pv=38590,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-£f=
T13-pv= 200,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-£f=
T13-pv= 200,T13-f=
T13-pv=36364,T13-f=
T13-pv=40816,T13-£f=
T13-pv= 200,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=36364,T13-f=

370 [Hz]
330 [Hz]
330 [Hz]
294 [Hz]
330 [Hz]
294 [Hz]
262 [Hz]
247 [Hz]
294 [Hz]
294 [Hz]
277 [Hz]
294 [Hz]
330 [Hz]
294 [Hz]
247 [Hz]
330 [Hz]
294 [Hz]
247 [Hz]
262 [Hz]
330 [Hz]
330 [Hz]
311 [Hz]
330 [Hz]
370 [Hz]
330 [Hz]
330 [Hz]
392 [Hz]
370 [Hz]
440 [Hz]
392 [Hz]
60000 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
60000 [Hz]
294 [Hz]
311 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
294 [Hz]
311 [Hz]
294 [Hz]
294 [Hz]
60000 [Hz]
294 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
330 [Hz]
392 [Hz]
60000 [Hz]
330 [Hz]
294 [Hz]
60000 [Hz]
294 [Hz]
330 [Hz]
330 [Hz]
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/
note=e *00*, T1l2-pv= 2929,T12-p=0.25[s], T1l3-pv=36364,T13-f= 330 [Hz]
note=e *00%*, T1l2-pv= 8788,T12-p=0.75([s], T1l3-pv=36364,T13-f= 330 [Hz]
note=---*00*, Tl2-pv= 2929,T12-p=0.25[s], T1l3-pv= 200,T13-f= 60000 [Hz]
note=g *00*, T1l2-pv= 2929,T12-p=0.25[s], T13-pv=30612,T13-f= 392 [Hz]
note=g *00%*, T1l2-pv= 2929,T12-p=0.25([s], T13-pv=30612,T13-f= 392 [Hz]
note=g *00%*, Tl2-pv= 2929,T12-p=0.25[s], T13-pv=30612,T13-f= 392 [Hz]
note=£fis*00*, T1l2-pv= 2929,T12-p=0.25[s], T1l3-pv=32389,T13-f= 370 [Hz]
note=g *00%*, T1l2-pv= 2929,T12-p=0.25([s], T13-pv=30612,T13-f= 392 [Hz]
note=a *00*, T12-pv=35157,T12-p=3.00[s], T13-pv=27273,T13-f= 440 [Hz]

End of the song reached (pos= 325 of max 324).
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Double click MAIN.C and change Global Variable [songstring: Lili Marleen (song I)]:

from:

/I Lili Marleen (song |):

code unsigned char

songl[]="T12000L4EL 8E.L 16FL4GL4EL 8F.L 16FL 8F.O1L 16COO0L2HL8D.L16DL 8D.L16EL 4FL
8F.L16GL8H.L16AL8G.L16FLA4E.L8CL4AL8H.O1L16CO0L4HL4ALAALAGLAH.L8ALAGLAFL
4A .L8GLAFELAG.L8ELAG.L8FLAFO1L4DL2COOL4ELAG.L8FLAFLACL2C.";

to:

/' Lili Marleen (song |):

code unsigned char

songl[]="T12000L4EL 8E.L 16FL4GL4EL 8F.L 16FL8F.O1L 16CO0L2HL8D.L16DL8D.L 16EL4FL
8F.L16GL8H.L16AL8G.L16FL4E.L8CL4AL8H.O1L16CO0LAHLA4AL4ALAGLAH.LBALAGLAFL
4A L 8GLAFELAG.L8ELAG.L8FL4FO1L4DL2CPAOOL4EL4G.L8FL4FOLL4HONOOL2C. ",

Application Note 286 V2.0, 2007-11
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o~ _.
@ln@ XC88x Starter-Kit Playing Music

XC888 - pVision3 - [C:\XC838\MAIN.C] = Elil
BFile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help - Elil
=== H = e -+ mE q @E o e Do
& E e ¥
R 145 | code unsigned char Songd[]:"T12DODLBDDL4EDGL2F+L8DDL4EDAL2GLBDDL401DODHLBGGL4F+%EJ
=33 Target 1 146 | // Take Me Home, Country Roads (song e):
223 Dave File 147 | code unsigned char songe[]="T1%3C00L4DDE.LZD.PZLAELEDLAELEG . PZLAALLR (L4H. LEA L4EE
STAR 148 | /7 Es tanzt ein Bi-ba-butzemann (song £} :
MAT 149 | code unsigned char songf[]="T1%900LADGEEO1IDDO0HHGEARADDLAGEELEDGEO1IDDOIHHGEARDDLAC
oc 150 | S/ Ich geh mit meiner Laterne (song g):
UART 151 | code unsigned char =songg[]="T1Z000LECLAFLEFAFACILAC  OOLARLAFG.L1AGLEGGAGLAR . PACL
TO1.0 152 | /' The 1ittle drummer boy (song h):
' 153 | code unsigned char songh[]="T1Z20PZCOLZD.LAELZF+LAF+LAF+LAGF+L4AGLEZF+PZLADDEF+L 4R
5HAK 184 | S/ Hey, Pippl Langstrumpf (song 1): _J
Cce. 155 | code unsigned char songi[]="T1800LLAACNCOLADF+DL2ZELEGF+EDLACHEOLACNOOLAC+L2DE+0T
-3 User Filg 186 | // Stille Nacht, heilige Nacht (song j):
B3 Music Fil 157 | code unsigned char songj[]1="T7Z200L8G.L16ALBGLAE . LEG.L16ALEGLAE.C1L4DLEDCOL4H. 01T
[ read_| 158 | // Junge komm bald wieder (song k):
read_| 159 | code unsigned char songk[]="T12000L4DDLEC+LEDLAEL4D . CLLEHONCOLAEL 4D . OLLEHONOOTLZC

160
161
162
163
164
165
166
167
168
1649
170
171

N Bl

S/ Lili Marleen (song 1):

code unsigned char songl[]="T1Z0C00L4ELAE.L1AFLAGL4ELEF .L1AFLEF . 21L1ACOOLZHLED (L]
S/ musical scale / chromatic scale / for testing purpose / Tonleiter (song mj
code unsigned char songm[]="T1Z2000L4CC+DD+EFF+GE+AA+HOLCC+HDD+EFF +GG+AR+HOZCC+DDA

unsigned char xdata song[MAX 3ONG LENGTH];

S/ default values for global variables - will be overwritten before use:

wolatile unsigned int xdata note=12;

volatile unsigned int xdata octave=1l;

volatile unsigned int xdata current_note length=23438;

volatile unsigned int xdata old note length=23438; __I:J
4

EEINEE MANG [B1 10C B UARTC B T0C [BSHARED.E® 0060 |Bjread_san.|Bread_son.|B) MAINH |

<[ BuITd f Command f,_Fnd i ries 7 T TF]

Application Note
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AP08068

XC88x Starter-Kit Playing Music

See and hear:

your choice:
playing: Lil
song-length

note=e *00%*
note=e *00%*
note=f *00*
note=g *00*
note=e *00%*
note=f *00*
note=f *00*
note=f *00*
note=c *01%*
note=h *00*
note=d *00*
note=d *00*
note=d *00*%*
note=e *00%*
note=f *00*
note=f *00*
note=g *00*
note=h *00*
note=a *00%*
note=g *00*
note=f *00*
note=e *00%*
note=c *00%*
note=a *00%*
note=h *00*
note=c *0O1%*
note=h *00*
note=a *00%*
note=a *00%*
note=g *00*
note=h *00*
note=a *00%*
note=g *00*
note=f *00*
note=a *00%*
note=g *00*
note=f *00*
note=e *00%*
note=g *00*
note=e *00%*
note=g *00*
note=f *00*
note=f *00*
note=d *O1*
note=c *01%*
note=---*01%*
note=e *00%*
note=g *00*

Application Note

i

1
Marleen
202 Byte[s]

Tl2-pv= 5859,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv=11719,T12-p=1.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 8788,T12-p=0.
Tl2-pv= 2929,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 4393,T12-p=0.
Tl2-pv= 1464,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 8788,T12-p=0.
Tl2-pv= 2929,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 8788,T12-p=0.
Tl2-pv= 2929,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 8788,T12-p=0.
Tl2-pv= 2929,T12-p=0.
Tl2-pv= 8788,T12-p=0.
Tl2-pv= 2929,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv=11719,T12-p=1.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 5859,T12-p=0.
Tl2-pv= 8788,T12-p=0.

T13-pv=36364,T13-f=
T13-pv=36364,T13-f=
T13-pv=34383,T13-f=
T13-pv=30612,T13-f=
T13-pv=36364,T13-f=
T13-pv=34383,T13-f=
T13-pv=34383,T13-f=
T13-pv=34383,T13-f=
T13-pv=22901,T13-f=
T13-pv=24291,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=40816,T13-f=
T13-pv=36364,T13-f=
T13-pv=34383,T13-f=
T13-pv=34383,T13-f=
T13-pv=30612,T13-f=
T13-pv=24291,T13-f=
T13-pv=27273,T13-f=
T13-pv=30612,T13-f=
T13-pv=34383,T13-f=
T13-pv=36364,T13-f=
T13-pv=45802,T13-f=
T13-pv=27273,T13-f=
T13-pv=24291,T13-f=
T13-pv=22901,T13-f=
T13-pv=24291,T13-f=
T13-pv=27273,T13-f=
T13-pv=27273,T13-f=
T13-pv=30612,T13-f=
T13-pv=24291,T13-f=
T13-pv=27273,T13-f=
T13-pv=30612,T13-f=
T13-pv=34383,T13-f=
T13-pv=27273,T13-f=
T13-pv=30612,T13-f=
T13-pv=34383,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=
T13-pv=34383,T13-f=
T13-pv=34383,T13-f=
T13-pv=20408,T13-f=
T13-pv=22901,T13-f=
T13-pv= 100,T13-f=
T13-pv=36364,T13-f=
T13-pv=30612,T13-f=

330 [Hz
330 [Hz
349 [Hz
392 [Hz
330 [Hz
349 [Hz
349 [Hz
349 [Hz
524 [Hz
494 [Hz
294 [Hz
294 [Hz
294 [Hz
330 [Hz
349 [Hz
349 [Hz
392 [Hz
494 [Hz
440 [Hz
392 [Hz
349 [Hz
330 [Hz
262 [Hz
440 [Hz
494 [Hz
524 [Hz
494 [Hz
440 [Hz
440 [Hz
392 [Hz
494 [Hz
440 [Hz
392 [Hz
349 [Hz
440 [Hz
392 [Hz
349 [Hz
330 [Hz
392 [Hz
330 [Hz
392 [Hz
349 [Hz
349 [Hz
588 [Hz
524 [Hz
120000 [Hz
330 [Hz
392 [Hz

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
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/
note=£ *Q0*, Tl2-pv= 2929,T12-p=0.25[s], T13-pv=34383,T13-f= 349 [Hz]
note=f *00*, Tl2-pv= 5859,T12-p=0.50([s], T1l3-pv=34383,T13-f= 349 [Hz]
note=h *QOL*, T1l2-pv= 5859,T12-p=0.50[s], T13-pv=24291,T13-f= 247 [Hz]
note=c *Q0*, Tl2-pv=17578,T12-p=1.50[s], T13-pv=45802,T13-f= 262 [Hz]

End of the song reached (pos= 203 of max 202).
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1.) click: ¥ Rebuild all target files .) click: #% Download to On-Chip-Flash Memory

-5/ x]
== x]

Flash Peripherals Tools SWCS Window Help

=W | & Bo B O | ~aH = e a ([@F 0 e H
e @&\*ITargeﬂ
RN 152 | S/ The little drummer bov (song h): :I‘
i3 Taget 14 |l 153 | code unsigned char songh[]="T120P200L2D.L4ELZF+L4F+LAF+LBGF+L4GLZF+P2L4DDEF+LAF
223 Dave 154 | // Hey, Pippl Langstrumpf (song 1):
155 | code unsigned char Songi[]:"TlBDOLLél}\ONODL4DE+DL2ELBGE+EDL4C+EOLI\ONODL4C+L2DF+OI—I
186 | // Stille Nacht, heilige Nacht (song J):
157 | code unsigned char songj[]1="T7200L8G.L1AALBGLAE . LEG.L1AALBGLAE . 01L4DLADONLAH . 01T
158 | // Junge komm bald wieder (song k): =
Kl [« | 3
S| = RAIN.C | 0c B UARTC B Tnc |BSHARED.|E cceC |Bread_son |Bread_son [B MAINH |
*I|Build target 'Target 1°' -
"|assenbling START XC.aSl... [
compiling MATIN.C... i
compiling IO.C...
compiling UART.C...
compiling TO1.C...
compiling SHARED INT.C...
compiling CCa.C. ..
compiling read song string.c...
linking...
#%% WARNING L15: MULTIPLE CALL TO FUNCTION
NAME: PRINTF/PRINTF
CALLER1: ?C_CS1STARTUP
CALLERZ : SHINT VIXINTR1ZISR/SHARED INT
Program Jize: data=102.4 xdats=438 const=4 code=11553
creating hex file from "EC3EE"...
MHECE858" - 0 Erroris), 1 Warningi(s).
Load "C:%%XC888YY XCSE8"
Erasing Bank 0 Sectors: 0O, 1, 2
Erasing Bank 1 Sectors: 0
Erase Done.
3 Programming Done.
o Verify Done.
% Application running -
=)
a4l 4] » [ ]\Build § Command }, Find in Files [ I| «| | »
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Now you can see/ hear / enjoy the results and there are no compromises (or wrong notes):

=+ Docklight ¥1.7 - Project: Play_Music_001 . - |51|£|
File Edit Rum Tools Help Stop Communication (F&)
DedHE| »u | 2B Z2asH

|,D—ﬂ Comrmmunication port open Colors&Fants Mode COM17 ‘ 9600, Mane, 8.1
Send Sequences Caornraunication
Send Name se | ASCI HEX | Decimal | Binary |
«| _, | Mausamm.. =a T1Z2 prescaler is disabled
T sy b T12 prescaler is= enakled
—» | Bruder Jakob c
—» | Happy hith.. d
R a . play: Maus am Mars
|| EehEhs. @ . play: Yesterday
_» | Estanztein.. f (=2 play: Frere Jacgques [ Lazy John / Bruder Jakch
5 | lchgehmit. g d . play: Happy birthday
: e . play: Take Me Home, Country Roads
—> | Thelitle dru.. h £ . play: Es tanzt ein Bi-ba-butzemann
:J q . play: Ich geh mit meiner Laterne
Recoive S . play: The little drummer boy
EERE SRR i, play: Hey, Pippi Langstrumpf
Active MName Ze |1 . play: Stille Macht, heilige Macht
. play: Junge komm bald wieder
1. play: Lili Marleen
m . play: musical scale / chromatic scale / for testing purpose / Tonleiter
z . back to main menu (anyvtime)

vour choice:

@ Have fun!
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5.) Appendix: about music (note length and note freguency)

Syntax used in our programming example:

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

Real Music:

|
|

v

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

q

o

note

LENGTH

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

12
Half-note (Minim)
(2 beats)

14
Quarter-note (Crotchet)
(1 beat)

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

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

. : Extend preceding note by half of its value

Real Music:

note LENGTH

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

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

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

Real Music:

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

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

Syntax used in our programming example:

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

-

Real Music:

'_j% " i T ““5{;
&7 Do G kAP0 "

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

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

Real Music:

rest rest LENGTH

V1

L‘ . B Whole Rest
(4 beats)

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

14
Quarter-rest
(1 beat)

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

~( | t~J
Ne | O

(1/4 beat)

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

Note:

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

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

Definition:

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

frequency.

Note:

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

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

Syntax used in our programming example:

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

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

¢/ o O

O o

Application Note
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6.) Appendix: CCUG6 useto create

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

note length and note frequency

ng frequencies for the musical scale:

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

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

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

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

v L d

MU IR H R IR

Sub-

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

Oktave Oktave
oktave

® ¢
L)
q

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

unsigned int T13 valued[] =
{45802,43309,40816,38590,36364,34383,32389,30612,28943,27273,25782,24291,200} ;
/~k

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

*/

So we get the following values shown in the table below
[Note: Timer 13 resolution = 1/(fqw/2) = 1/(24MHZz/2) = 83,333 ng|:

Octave=0 Octave=1 Octave=2 Octave=3
(=7, (=272) (=200 (=00 00)
scaler for scaler for scaler for | scaler for
T13- T13- T13- T13-
Period- Period- Period- Period-
value =1 value =2 value =4 value =8
T13 period values note f [Hz] f [Hz] f [Hz] f [Hz]

T13 values[ 0] = 45802 c’ 262 523

T13 values[ 1] = 43309 cis’

T13 values[ 2] = 40816 a’ 294

T13 values[ 3] = 38590 dis’

T13 values|[ 4] = 36364 e’ 330

T13 values|[ 5] = 34383 £’ 349

T13 values[ 6] = 32389 fis’

T13 values[ 7] = 30612 g’ 392

T13 values[ 8] = 28943 gis'’

T13 values[ 9] = 27273 a’ 440 880 1760 3520

T13 values[10] = 25782 ais’

T13 values[11] = 24291 h’ 494 988

T13 values[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 nis an integer, such as
2,4,8,16...).

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

~3

»
0
»

@

Sub-
kontra- | Kontraoktave
oktave

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

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

unsigned int T13 valueq] =
{45802,43309,40816,38590,36364,34383,32389,30612,28943,27273,25782,24291,200} ;
/~k

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

*/

So we get the following values shown in the table below
[Note: Timer 13 resolution = 1/(fak/4) = 1/(24AMHz/4) = 166,6667 ns|:

Octave=0L Octave=0NOO
T13 Prescaler=4 T13 Prescaler=2
T13 period values note f [Hz] f [Hz]

T13 values[ 0] = 45802 c 131 262
T13 values[ 1] = 43309 cis 139
T13 values[ 2] = 40816 d 147 294
T13_values[ 3] = 38590 dis 156
T13 values[ 4] = 36364 e 165 330
T13_values[ 5] = 34383 f 175 349
T13 values[ 6] = 32389 fis 186
T13_values[ 7] = 30612 g 196 392
T13_values[ 8] = 28943 gis 208
T13 values[ 9] = 27273 a 220 440
T13 values[10] = 25782 ais 234
T13 values[11] = 24291 h 247 494
T13_values[12] = 200 A 30000 60000
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Therefore we use the following program sequence in our application:

// T13, note-frequency:

CCU6_T13PR=T13 valuegnote]/octave; // note-frequency
CCU6_CC63SR=T13_vauegnote]/octave/2; // duty cycle =50 %
CCUG6_vEnableShadowTransfer(CCU6 TIMER 13);
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note —length (Timer 12)

M (e
(= 2beaf§$')

S = 1/4 vt ( K fiféf{@)
Patr - 1/8 v (( 474 peat)
EREr - 1/16 T\ME((; ﬁ'élgbeat

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

Tempo Beats per minute

Grave

Largo/Lento 40-60

Larghetto moderato

Larghetto 60-66

Adagio moderato

Adagio 66-76

Adagio cantabile

Andantino moderato

Andantino

Andante moderato

Andante 76-108

Allegretto moderato

Allegretto

Moderato 1

Moderato 2 108-120

Allegro moderato

Allegro 120-168

Vivace 1

Vivace 2

Presto moderato

Presto/Allegro assai 168-200

Prestissimo moderato

Prestissimo 200-208

Note:
Our software supports 72 to 199 Beats per minute:

Tx : Change tempo (x = 72 ... 199 Beats per Minute)

And tempo is used in the following way:

CC6_vSetTmrPeriod (CC6 TIMER 12, (current note length/tempo*120)) ;
CC6_vLoadChannelShadowRegister (CC6 CHANNEL 0, (current note length/tempo*120)/100*95) ;
CC6_vLoadChannelShadowRegister (CC6 CHANNEL 1, (current note length/tempo*120)/100%*0) ;

CC6_vLoadChannelShadowRegister (CC6 CHANNEL 2, (current note length/tempo*120)/100%0) ;
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eg. J @ 120 means:

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

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

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

note length

T1l2 period values note note

[s]

23438 / 1 = 23438 1/1

23438 / 2 = 11719 1/2

O
J
D
»

23438 / 4 = 0,5
23438 / 8 = 2930 1/8 0,25
23438 / 16 = 1465 1/16 0,125

e.g. for J

note length :.T12-period-val ue/4* T12-resolution
note length = 23438/ 4 * 85,333 us = 0,5[9)
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In our programming example we use the following code sequences:

unsigned int length of a whole note = 23438;
// Standard - length of a whole note with tempo 120

// note length:

}

poS++;

break;

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

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

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

break;

old note_ length=current note_ length;

read song string() ;

// T12, note length:

// T12, duty cycle:
// if CCU6 CC62SR ==

// period value note length
CCU6 T12PR=current note length/tempo*120;

-> 100% duty cycle for note length

CCU6 CC62SR=(current note length/tempo*120) ;
CCU6 vEnableShadowTransfer (CCU6 TIMER 12);
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I mplementing note length and note frequency on real hardware:

Using XC866 using CAPCOMG6: T12 and T13:

T12: note length:

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

T13: note freguency (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 vauegnote]/octave;
CCU6_T13PR=T13 valueg9]/1
CCU6_T13PR=27273/1
CCU6_T13PR=27273

CCU6_CC63SR=CCU6_T13PR/2;
CCU6_CC63SR=27273/2
CCU6_CC63SR=13637

CCUB T13PR _ ___ Pariod Value _ 27273

Zera " pooo

CcCb2

440 Hz

A
N

2,27 ms

Note:
Modulation of CAPCOM®6 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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7.) Appendix: songs used

7.1.) Song a Maus am Mars:

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

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

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

/'Y esterday (song b):

code unsigned char

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

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

Bruder Jakob
‘F Franzésisches Kinderlied
Essrerrotr e
()
Bru- der Ja- kob, Bru- der Ja- kob.,

schlafst du

noch. schlifst du noch?

12 S 5%55"5 glew

Horst du  nicht die Glok- ken, hérst du

nicht die Glok- ken:

==—==

ding dong, ding!

// Bruder Jakab (song c):

code unsigned char songc|]="T12000L4FGAFFGAFAH-O1L2CO0L4AH-O1L2CL8CDCOOL 8H-
L4AFO1L8CDCOOL8H-L4AAFFCL2FLAFCL2F",

Application Note 310 V2.0, 2007-11




I XC88x Starter-Kit Playing Music
/

7.4.) Song d: Happy birthday:

Happy birthday

Englisches Kinderlied

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

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

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

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

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

songef|="T19900L4DDE.L2D.P2L4EL8DL4EL 2G.P2L8AL4A.L4H.L2A LAEEEDL 8EL4AGL 1GP
1LADDE.L2D.LAEGGHLIHL4AAAAH.L2A L4EGGAL2G.LAGALIHLB8HAL4AGL1AL4HALLG
L4HO1L4DL1EL4EEDOOL IHLSBHAGALIHL8HALAGL1GLAGAL1G",
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7.6.) Song f: Estanzt ein Bi-ba-butzemann:

Es tanzt ein Bi-ba-butzemann

Volksweise

IR FL LS e el e prie

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

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

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

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

Ich geh mit meiner Laterne

Volksweise

S BRI

R 5 ———

/4

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

Dort o- benleuch-tendie Ster-ne, hier un- ten, da leuch- ten  wir.

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

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

code unsigned char
songg||="T12000L8CL4FL8FAFAO1L4C.O0L4AL8FG.L16GL8GGA GL4F.PAOOL 8CL4FL8FA
FAO1L4C.O0L4AL8FG.L16GL8GGAGL4F.PAOOL8AO1LACOOLBALAFLBAO1LACOOLBALAF
L8FGGGGAGL4FP4.O0L8AO1L4COO0L8ALAFLBAOL1LACOOLBALAFLBFGGGGAGLA4FPA.",
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7.8.) Song h: The little drummer boy:

The little drummer boy

f) s Gesang
v o — - : T = I TR o
o4 5 T e w tew
Gitarre C.'\Omé they told me a - ra-ta-ta -tam,
19 é:; -"l {:J;“"' 3 -\I -“I_ »‘.J_.-‘-'g h}
At =] A E 2= ——a
o 4 o WEgEmss B L__,J
{alle klatschen)
o PEIE R N 0 el ol ol il
_;\p}‘t'—'; - :r ; ; T T 1 1 |m_‘%;!n1._=} a}
o) i : ] :
a new-born king to see, a - ra-ta-ta - tam,
fu oL Td ST~ . -
e == e e s S
Y, S A= P === d':j'_t
Qﬂ. Jdd X 1. N i —
R e e e e e e s
o/ iz . i ' T s
our fi - nest gifts we bring, a - ra-ta-ta-tam
_Q gu: J- d_.-' i ‘SI' -t et c —
35 o] == > e - = =
‘” gt e g
ﬁ_'. n ; )J J J II _i I b i 1 7 t T
. : .ﬁl Ir.t’ _I')' b

|

t@\b N>
i :

=

Jm to lay be - fore the king, a - ra-ta-ta - tam,
1
1
-

ﬂ&l ho-nour Him,a  ra-ta-ta - tam, 41 2 \I“'h{-nr;»l;‘ {‘om; é
(b i e e A s e E L
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/l The little drummer boy (song h):

code unsigned char

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

Hey, Pippi Langstrumpf

A D G A D
A o Fo
Y | { — y 1
F i Il o 1 1 | 1 il | Fiiegtrse. | It ] |
l"l:!'\ bl 2 | i | | - g 5 1 1 | I | | |
S e et >
= . =
1. Zwei mal drei macht vier, wi-de wi-de witt und drei macht neu - ne.
Drei mal drei macht sechs, wi-de wi-de wer wil's von mir ler - nen?
D G A D
A s P
o #u 1 I 1 — 1 N
F al b1y i 1 I8 1 1 | oo | 2 1 n 1 =
G = e ===
[ J L= - —
oJ j 5 = @
Ich mach’ mir die  Wel, wi-de wi-de wie sie mir ge - fallt.
Al - le, groB und Kklein, tra-la-la-la lad ich zu mir ein
B D G A A
A & ; i e
)" B . JTY [l 1 | | B ] o 1 f —— f
y 4 b 1 g B 1 1 1 | | | i | 1 1 o | | 1 1 r i
!9 kil i ' g d d | 1 { I 1 1 E 1 ! ~
2 S—a—a——0—p g u @

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

B @ A Fine
h a L 1
o e I 1 I | { | 1 L 3
ot 15 e = —
AN [ - 1 |
oJ * ” v & &
Hey, Pip - pi Lang - strumpf, die macht, was ihr ge - fallt.
C D G A D
- . ; 1 | Ty *
F .l b1 1 1 1 — - | | 1 ?
l’fn il 1 d (] = * i @ ‘ 17
Sl = | af | 1 i - = [ ]
J f I | | ! 1 1 f b
Ich hab’ ein Haus, ein kun - ter - bun - tes  Haus, ein
Hm Em A D A7
A # l | I ) l ] !
)" B . 3T 1 1 | | 1 1 1 | N 1 1
ﬁ,‘:ﬂ = I — 4 e — |' } 1 -
5 I - [ ) d _Ir ] - r J = [} b
I L= 1 I
Aff - chen und ein Pferd, die schau- en da zum Fen - ster
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/
D G A ' D
| | 1t d & | - i
s —% o + ol o - z = r
S 1 1 | SR = R
raus. Ich hab’ ein Haus, ein. Aff- chen und ein Pferd und
Hm Em A D A D
A & l n |
. AT ! 1 1 | I Il —
,,_....—..d] ‘:;]' g = [ |
O T T o ' 1 T = — o
A "F T . 7T
je - der, der uns mag, kriegt un - ser Ein- mal - eins ge - lehrt.

2. Zwei mal drei macht vier, wide wide witt und drei macht neune,
wir machen uns die Welt, wide wide wie sie uns gefallt. '
Drei mal drei macht sechs, wide wide wer will's von uns lernen?
Alle, groB3 und klein, tralala, lad’ ich zu uns ein.
Ref.: Hey, Pippi Langstrumpf,...
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Songstring used in chapter 3:

// Hey, Pippi Langstrumpf (song i):

code unsigned char

songi[]="T18000L4ADF+DL 2EL8GF+EDLAC+EAC+L2DF+L4ADF+DL2EL8GF+EDLAC+EAC
+DPAP2L 2F+L 4F+F+L 2GL4GL8GF+L4EL 8EEL 4AEL 8EDL 4C+DEPAL 2F+L 4F+F+L 2GLAGF+EE
DC+DP4AP2L 2F+GAHO1L4DC+O0L4HAGL2A01L4C+O0L4HAGF+L2GL4AHAGF+EL2F+GL4
AF+GAL2HO1L4DC+OO0L4HAGL2A01L4C+O0L4HAGF+L2GL4HAGF+EL 2F+EDP2";

Songstring used in chapter 4:

/l Hey, Pippi Langstrumpf (song i):

code unsigned char

songi[]="T1800L L4AONOOL4DF+DL 2EL 8GF+EDL4C+EOLAONOOL4C+L2DF+0OLL4AONO
OLADF+DL2EL 8GF+EDLAC+EOLL4AONOOL4C+DPAP20LL4AONOOLADF+DL2EL 8GF+ED
L4C+EOLAONOOLAC+L2DF+OLL4AONOOL4DF+DL2EL8GF+EDLAC+EOLL4AONOOL4C+
DP4AP200L 2F+L 4F+F+L 2GLAGL 8GF+L4EL 8EEL 4EL 8EDLAC+DEPAL 2F+L 4AF+F+L 2GLAGF+
EEDC+DPAL 2F+GAH.O1L4DC+OO0L4HAGL2A01L 4C+O0L4HAGF+L2G.L4HAGF+EL 2F+GL
4AF+GAL2H.01L4DC+0O0L4HAGL 2A.01L4C+O0L4HAGF+L 2G.L4AHAGF+EL 2F+EDP2";
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7.10.) Song j: Stille Nacht, heilige Nacht:

T
s
L 118

L 1688

i
I,
N
|
g »

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

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

Junge komm’ bald wieder

G T
N4 : P
W # &3 I t I
e NN
= T w5 N =) ﬁ
— g = fo _.t_J_iq__J_d_‘__jq_A_‘Q,_, —-Ld—d—-”i—d—‘—i—d—
Jun - ge, komm’ bald wie-der, bald wie-der nach Haus. Jun - ge, fahr’ nie wie-der, nie
& c c D7
] I PR | == 1 T I I T =]
= R X =] o sl s I I 1 .Y J'
ﬂ»f—a—ﬁi«—u—ﬁ - = | SR
S - i 1 _j —}—“—t _.t_l_d_ : _1_i_i M_d_n
wie-der hin - aus. Ich mach’ mir Sor-gen, Sor-gen um dich. Denk’ auch an mor-gen,
G 7
N4 ’
&— K+ F K KN F %
= B — - — N | B i—‘—d—.i_ N l_ :L\r =1 = i
| ¢ 4 7 v fe = o — e e it e
denk’ auch an mich. Jun- ge, komm’ bald wie-der, bald wie-der nach Haus. Jun- ge, fahr' nie
Q 8 1 ME ] Gl I Pnes =
J I f v — = . S G Rt | — = - |
= I |t | o 7 T 1 5 S ) InY _h—h“_h__f‘g § e » i 5 i et
PSR e = e
wie-der, nie wie-der hin - aus. Ich weil noch wie die er - ste Fahrt ver-lief, ich
G" C
A “ N T i
Eff——x I K K K N —— — — N . —— — — h,_
_H ) !\r {I I\I J\,. | E\’ JI‘I' 1 s [ l\, 1 [ | T 11 | I | L:’-l I ‘_
B e
schlich mich heim- lich fort, als Mut- ter schlief. Als sie er-wach-te, war ich auf dem

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

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

Wohin die Seefahrt mich im Leben trieb,
ich weiB3 noch heute,

was mir Mutter schrieb.

In jedem Hafen kam ein Brief an Bord,
und immer schrieb sie:

»Bleib nicht so lange fort!*

Junge, komm’ bald wieder, ...
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Songstring used in chapter 3:

I/ Junge komm bald wieder (song k):

code unsigned char
songk[]="T12000L4DDL8C+L8DL4EL4D.L8CL4EL4D.L8CL2C.L4EEL8D+L8ELAF+L4E.L8E
LAGLAF+L4EL2D.L4AGGGEL2CLAGF+L4EL2D.L4F+L4F+L8EL4EL2DL4EL4D.L8CL2C.L4D
DL8C+L8DLA4ELA4D.L8CL4EL4D.L8CL2C.LAEEL 8D+L8ELAF+L4E.L8ELAGF+L4AL2GP8L8D
DDDDDDDDL4DPSL8DL8D+L8DDDDDL8D+L8DL4DPSLSDLSEEEEEEL 2GPSLSEL1DPSL8
DL8EEEL4E.P8L8GGGF+L8GL1A",

Songstring used in chapter 4

I/ Junge komm bald wieder (song k):

code unsigned char
songk[]="T12000L4DDL8C+L8DL4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL2C.LAEEL 8D+
LBEL4AF+L4E.LS8ELAGLAF+LAEL2D.LAGGGEL 2CLAGF+L4EL2D.L4F+L4F+.L8EL4EL2DL4E
L4D.L8COLL2H.ONOOL4DDL8C+L8DLAEL4D.OLL8HONOOL4ELA4D.OLL8HONOOL 2C.L4E
EL8D+L8EL4F+L4E.L8ELAGF+L4AL2GPSL8DDDDDDDDDL4DP8L8DL8D+L8DDDDDL8D
+L8DL4DP8L8DL8SEEEEEEL 2GPSL8EL 1DP8L8DLS8EEEL 4E.PSL8GGGF+L8GL1A.";
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7.12.) Song I: Lili Marleen:

Lili Marleen

e e e e ey

Vor der Ka-ser-ne, vordem gro-BenTor stand ei-ne La-terne. Und stehtsie noch da-vor, so wollnwir uns da

e L

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

2. Unsre beiden Schatten 3. Schon rief der Posten: 5. Aus dem stillen Raume,

sahn wie einer aus. wSie blasen Zapfenstreich. aus der Erde Grund

DaB wir so lieb uns hatten, Es kann drei Tage kosten!* hebt mich wie im Traume

das sah man gleich daraus. Kamerad, ich komm ja gleich. dein verliebter Mund.

Und alle Leute solln es sehn, Da sagten wir auf Wiedersehn, Wenn sich die spiten Nebel drehn,
wenn wir bei der Laterne stehn wie gerne wollt ich mit dir gehn, werd ich bei der Laterne stehn

wie einst, Lili Marleen. mit dir, Lili Marleen. wie einst, Lili Marleen.

4. Deine Schritte kennt sie,
deinen zieren Gang.

Alle Abend brennt sie,

doch mich vergaB sie lang.

Und sollte mir ein Leids geschehn:
Wer wird bei der Laterne stehn
mir dir, Lili Marleen?

Songstring used in chapter 3:

/I Lili Marleen (song |):

code unsigned char

songl[] :"'?'12000L4EL 8E.L16FL4GL4EL8F.L16FL8F.O1L16CO0L2HL8D.L16DL8D.L16EL4FL
8F.L1GGL8H.L16AL8G.L16FL4E.L8CL4AL8H.01L16COOL4HL4AL4AL4G"L4H.L8AL4GL4FL
4A L8GLAFELAG.L8ELAG.LSFLAFO1LADL2COO0L4ELAG.L8FLAFLACL2C.";

Songstring used in chapter 4:

/' Lili Marleen (song |):

code unsigned char

songl{] :"'?'12000L4EL 8E.L16FL4GL4EL8F.L16FL8F.O1L16CO0L2HL8D.L16DL8D.L16EL4FL
8F.L16GL8H.L16AL8G.L16FL4E.L8CL4AL8H.01L16COOL4HL4AL4AL4GL4H.L8AL4"C.5L4FL
4A L8GLAFELAG.L8ELAG.LSFLAFO1LADL2CP40O0L4EL4G.L8FL4AFOLL4HONOOL2C.";

.0, 2007-11
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7.13.) 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+HP40O0L 8CC+DD+EFF+GG+AA+HO1CC+DD+EFF+GG+
AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HPSO0L 16CC+DD+EFF+GG+A
A+HO1CC+DD+EFF+GG+AA+HO2CC+DD+EFF+GG+AA+HO3CC+DD+EFF+GG+AA+HP16
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7.14.) Another song: Lady Bird:

b

%

.
P
%

e

/I Lady Bird:

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

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

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

Have fun and enjoy working with microcontrollers with CCU6 modules!

Note:

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

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

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

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

Maria, Christian, Hermann and Maureen for their support.
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9.) Feedback (XC888 Playing Music):
Your opinion, suggestions and/or criticisms

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

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

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

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