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1 Load the Project

/(-\ Q | J. » Libraries » Documents » TouchAPL

OO—l L » PROJECT »

|| .Debuglinker
|| .DefaultBuildlinker

Organize ¥ Share with v Burn Organize v Include in library v
Documents library S

TouchAPL |, Include

Name 2 .. Source

. .settings

. DefaultBuild —

. Include | .

1. Source ‘ Overwrite

| whbSetting

|| .cproject

|| .info
|| .project
|| makefile.init
Confim Folder Replace i S | iove Fie ==
This destination already contains a folder named 'Include’. 2 2 s ¢ 5
a N i There is already a file with the same name in this location.
i If any files have the same names, you will be asked if you want to replace Click the file you want to keep
those files.
Do you still want to merge this folder - Move and Replace
Replace the file in the destination folder with the file you are moving:
Include . r_cg_userdefine.h
;L < Don’'t move
No files will be changed. Leave this file in the destination folder:
L with this one? r_cg_userdefine.h
I . Include
|
| 1
i o
! 2 Move, but keep both files
I The file you are moving will be renamed "r_cg_userdefine (2).h"
Ly [[ s J[ conca |
[0 this for all current items (1 found); e i hene Saten

Figure 1-1 Overwrite the source file

Overwrite the attached source file with the project created by the Workbench6 First step guide wizard

and run it in e2studio.

2 Summary

In the case of an 8-bit timer, it is 4 when used as 8-bit, but it can be used as a 16-bit timer by combining
two. The biggest advantage of the 16-bit timer is that when the timer is 8-bit, the range of the counter
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value is from 0 to 255 (28-1), while the 16-bit timer is from 0 to 65535 (216-1). Since the range that can
be specified is widened, it is possible to fine-tune the timer's triggering time.

The timer can increase the internal counter value to generate an interrupt at a certain value.
For example, in the case of an overflow interrupt, an interrupt occurs when the counter value exceeds
the maximum value (overflow).

65535

Figure 2-1 Example of overflow interrupt

However, in the case of a compare interrupt, an interrupt occurs when the counter becomes the
specified comparison value

65535

32768

Figure 2-2 Do not reset counter when performing compare interrupt

When the compare interrupt is executed, if the counter is not reset at the same time, the result shown
on the left in Figure 2-3 will be displayed. As a result, only the overflow interrupt and the start time will
be faster, and the result will be the same.

65535

32768

Figure 2-3 Counter reset when compare interrupt is executed
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If the counter reset is executed simultaneously with the compare interrupt execution shown in Figure 2-
3, it will be possible to repeat it several times in a short time.

v

1
T

CH2 200 M 5,00ms CH2 ./ 860mY
411.89/Hz
Figure 2-4 Waveform of the oscilloscope with a value of 32768

TCORA value * Desired Frequency[Hz] = Timer Operating Frequency[Hz]
7FFF(32768 — 1) * 411.897[Hz] = 13497040([Hz]

For example, the middle Do(C) of the piano scale has a frequency of 523Hz. 1Hz means to vibrate once
per second. In other words, to express a medium Do(C), it should sound 523 times per second. In order
to express sound, it is priority to adjust the speed of the timer.

And, You can then calculate the formula and create the desired frequency.

Timer Operating Frequency[Hz]

P ler = TCORA val
Desired Frequency[Hz] /Prescaler CORA value
13497040[Hz]

Soamg /1 = 25806
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3 Source Code

START

void request(touch_result t ts result){ CTSU TMR
uintd t i, count = @; Initiélize
uintd t ledValue[lg] = {@,};

= Bxel; k

ledvalue[@]

ledValue[1l] = @x@2; i=0;i<16;i++
ledValue[7] = @x@8; -
ledvalue[8] = 8x28; Read
ledvalue[12] = @x48;
ledvalue[15] = @x3@;

PORTE.PODR.BYTE = @xg@;

YES

result =

iF(tS_I"ESUlt.bUttDH['@‘] x 15){ 13.4953MHz

PORTE.PODR.BYTE = ledValue[@];

I scaleArrtemp]
count++; TSn_LED = ON 1
for(i =8 ; 1 < 16 ; i++){ * R
if((ts_result.butten[1] »> i) & @x@1){ TCORA = result
PORTE.PODR.BYTE |= ledvalue[i+1]; countertt 7
count++;
} . tmrLength =
} 20+temp™3
tone(count); £
¥ tone(counter) END

vold tone(uintd_t temp){
uintlé_t scaleArr[6] = {523,587,659,699,784,8808);
if(temp != @){
result = 13497861 /scalefArr[temp-1];
TMRE1.TCORA = result;
tmrLength = 194+temp*3;

ERROR?

Figure 3-1 Source code and flowchart

To change the TCORA value to match the desired frequency, adjust the tmrLength.
When the timer is running, and if tmrLength is 1 or more, tmrLength is subtracted by 1 to create a
constant frequency

Touch the button to increase the count. If the count is increased, the multi-touch will recognize the
number of touches, and the frequency will increase to Do(C), Re(D),Mi(E), Fa(F), Sol(G), La(A).
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4 Debugg

Project Explorer

ing

Figure 4-1 Connect NS-RX231 to power adapter and E1 debugger.

4 r_cg_hardwa

New » r, <
I Rebui iqurati [u(E)
IS le? Clean and Rebuild Configurations [
Of New Window | g 3 ?
i Select configurations to rebuild.
4 (@ Source Copy Ctrl-C | BN R
& C1g 5 i | | & [ TouchAPL
so 3 Delete Delete [ 7] 183 DefaultBuild [Active]
. G HW v
3 Source ,
: = |
< Rename. F2 ‘
¢
< g Import |
< Export
. <
B u | I d R Build Project
R P Clean Project L
< Refresh S
Project ' : ¢ rw
4 Close Project |
R
scl t I
> ;:"‘ Make Targets » : | lected confi T
50 .
U s click 2 ‘ | 7| Clean selected configurations
@ wd___ Buld Configurations ] setace » | [l 8uild selected configurations click
drm Manage |
d rto OK [ Cancel
. wbserrt  RunAs , suild All | I—I L J
makefil  Debug As » clean Al click &
Toucht Profile As » Build Selected.
Touchs -
Brodact (T i ® )
& Prefoct Explorar 12 R |e?] Launch Caonfiguration Selection = — s
Right cli ‘k_m New v
ght click " * ol ] :
s o Choose a launch configuration to debug
Cpen in New Window
Inchady
4 = Soured Copy CirlsC
@ n Fae rev
. E-‘ K Delete Delete. k3
j|  Sorce J DefaultBuild-E1;
- a = 3 I
] — - c " TouchAPL DefaultBuild-E2Lite
2| i impon
il| by Export
Debugg irig Build Project
o Clean Project
| & Refresh F5
L Close Project
v Make Targets »
Index »
Build Configurations. v
Run As click d
Debug As »] 5 1 EasE seripe
Profile As ' E 8 Simulator Debugging isH. Heso) click =
Team » [£] 3 Renesas GO Hardwars Debugging Cllck
Compare With | &7 4 Rengsas Simulator Debugging (X, RLTE) .
Restove from Local Histoey Dwbug Configuratiors: I-\?JI OK I I Cancel
¥ Renesas Quick Settings AltsQ 'r

Fig

ure 4-2 Project Build and Debugging
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5 Execution

CH2 500 M 1,00ms CH2 ./ 2,00V
523,106Hz

{cTecocon

POCOCES

F
4

et
(]
=
CH2 S00v M 1.00ms CH2 ./ 2,00V
567,084Hz

CH2 500 M 1.00ms CH2 ./ 2,00V
880,130Hz

Figure 5-3 When the touch count is 6 = La(A) 880[Hz]
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6 Schematic

VCC
Q

P05 R6 U1
4 7KR 1608 MMBT2222ALT1G

R7

50R/SMD608 J2

R12
10kR/SMD1608

SPEAKER_PS|1240P02CT3

Figure 6-1 Speaker part circuit of NS-RX231



