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1 Load project

/(-\‘ @ | J. » Libraries » Documents » TouchAPIL ~| Ju » PROJECT »

Organize ¥ Share with ¥ Burn New folde Organize v Include in library v

~

Documents library Name
TouchAPL B ncsde
Name = .. Source
| .settings

. DefaultBuild [
1 Include ’ .

1. Source Overwrlte
1. whbSetting

u .cproject

__| .Debuglinker

|| .DefaultBuildlinker
U .info

|| .project

|| makefile.init

“ Move File

abibiiadiv o

This destination already contains a folder named 'Include’.

There is already a file with the same name in this location.

& 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.

- Move and Replace
Replace the file in the destination folder with the file you are moving:

Include " r_cg_userdefine.h

< Don’'t move
No files will be changed. Leave this file in the destination folder:

with this one? .. r_cg_userdefine.h

3 Include
‘l ) < Move, but keep both files
The file you are ing will be d "r_cg_userdefine (2).h"

Ly [[ s J[ conca |

o this for all current items (1 found); ° thesforthe next 88 confhicts

Do you still want to merge this folder

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.
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2 Summary

)4

Figure 2-1 Infrared receiver

The IR receiver has the function of receiving the infrared wavelength from the IRED and recognizing it
as a signal. However, due to the nature of communication using light as a medium, it is one of the
parts to be careful when designing a communication system because it can be recognized as a signal
by being influenced by fluorescent materials such as fluorescent lamp and sunlight.

Receive 21 _ [N

Transmit

r

figure 2-2 He|M B4l TFd oAl

In case of receiving part, it goes HIGH normally, but goes down to LOW when receiving a signal with
constant frequency, otherwise it returns to HIGH.

In the case of the receiving part, the internal circuit keeps the HIGH state at normal times, and when
receiving the infrared signal with constant frequency, the power is cut off and it falls to 0 (LOW) or 1
(HIGH).

30 kHz TSOP4130
33 kHz TSOP4133
Carrier 36 kHz TSOP4136
frequency | 38 kHz TSOP4138
40 kHz TSOP4140
56 kHz TSOP4156

Figure 2-3 Carrier frequency characteristics of TSOP4138

For the TSOP4138, an infrared receiver mounted on the NS-RX231, it is best to design this point
because it has the characteristic that it can best catch the 38kHz frequency.

Refer to 6. Schematic Diagram for details.

In this document, we will implement simple remote control communication.



SiAL

3 Project

3.1 Communication Structure

LEADER CODE CUSTOM CODE DATA CODE
CoCiC2GC CaCs G G DoDi1 D2 Ds D4 Ds Ds D7
8.0ms « 4.0ms—-‘ |*— 4.0ms—v‘
1 Word l

Figure 3-1 Communication Protocol

First, | made a project by taking the structure of the simplest format as an example.
The configuration consists of a reader code to indicate the start of communication, a custom code to
distinguish the remote controller after that, and a data code to transmit the data.
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Figure 3-2 Infrared reception waveform

And the division of one bit between 0 and 1 is as follows
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Figure 3-3 The distinction between 0 and 1 when receiving infrared communication



SiAL

3.2 Source Code

if(IR_detectStart()){
data = IR _detectData();
if(data == l@@8)q{
cnt = @3 CTsU, IRQ, TMR
break; Initialize

}

if{data '= @){
buf[ent] = data;
cat++;
data = @;

telse if(cnt == 18){
cnt = 83
data = @;
FallingFlg = @;
break;

}

if(IR_checkStartBit{buf[@],248,260)){
data = IR_convertData(buf,1);
if{IR_checkCustomBit(data,®)){
data = IR_convertData(buf,18);
switch (data) {

case 4@:
index--; buffcnt] = data
break;
case 24:
index = 3; He
break; @
case 1638: YES
index++;
break; Check protocaol

1
if(index < 8){
index = 4; NO
telse if(index > 4){
index = @; YES
1

PORTE.PODR.BYTE = ledNum[index];

using data
1
) L

figure 3-4 AAIE Gl 2ME

LEADER CODE CUSTOM CODE DATA CODE
CoC1CC CaGCs Cs Gy DoDi1 D2 D3 DaDs Ds D7

Falling Interrupt

figure 3-5 Falling Interrupt

When the falling edge is detected, an interrupt is triggered. At this time, the timer count is incremented
to recover the time until the interrupt again occurs. The timer is set to repeat once every 50us, and
when 8ms and 4ms of the leader code are combined, the count is about 240 in 12ms.
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3.3 detectIR.c

IR_convertData

Parameters uintl6_t * buf Buffer
uint8_t startindex Start Index value

Return Value | 0 ~ 255

Explanation It calculates 8 bits of data from 8 falling edge interval data in the buffer.
Falling edge interval data uses 8 from the starting index value.
EX) buf [startindex] ~ buf [startindex + 7]
Falling edge interval data determines DISTRVAL as a threshold of 1 and 0. The
default value of DISTRVAL is set to 40.

Code Example
if(IR_checkStartBit(buf[@],248,268)}{ //check LeaderCode

data = IR_convertData(buf,1); {/the index 1~8 buffer data convert to decimal data

IR_detectStart

Parameters Void

Return Value | TRUE 1
FALSE 0

Explanation After recognizing the FallingFlg value,
A value of 1 initializes the FallingFlg value and the timer count value and returns
TRUE.

Code Example

void main{woid)

1
R_TMR@ Start();
R_ICU IRQ6 Start();

while (1U) /* Main loop */
if(IR_detectStart()){ //Falling Edge detect
h

b
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IR_detectData

Parameters Void
Return Value | 0 ~ 65,535
Explanation Count the time until the FallingFlg value becomes 1 again.

When the value of FallingFlg becomes 1, it returns accumulated timer count value
in between.
If the timer count value exceeds 1000, it returns 1000.

Code Example

while(1U}{

data = IR_detectData();

if(data == 1lee8){ F/if counter over the 1888 then; break
cnt = @;
break;

¥

if{data != 8){
buf[cnt] = data; ffinsert data into a buffer
cht4++;
data = @;

telse if(cnt == 18){ ffbuffer maximum then break
cnt = @;
data = @;
FallingFlg = @;
break;

IR_checkStartB

it

Parameters

uintl6_t value Value to compare
uintl6_t compareMin  Minimum comparison value
uintl6 t compareMax Maximum comparison value

Return Value

TRUE 1
FALSE 0

Explanation

Returns TRUE if the value to be compared is between the minimum and maximum
values of the condition.

Code Example

if(IR checkStartBit({buf[@8],258,268)){ //check LeaderCode

b

for{i=8;i<18;i++){ ffinitialize buffer
buf[i] = &;

¥
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IR_checkCustomBit

Parameters uintl6_t value Value to compare
uint8 t compareVal Comparison value

Return Value | TRUE 1
FALSE 0

Explanation Returns TRUE if the value to be compared is the same as the condition
comparison value.

Code Example

if (IR checkStartBit(buf[®],258,260)){
data = binToDec(buf,1);
if(IR_checkCustomBit(data,®)){
data = binToDec(buf,1@);

{/check LeaderCode

‘the index 1~8 buffer binary data return to decimal data
fcheck CustomCode

fthe index 18~17 buffer binary data return to decimal data

requestData(data); ffusing data
¥
}
for(i=0;1<18;i++){ Jiinitialize buffer
buf[i] = @;

}
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4 Debugging
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Figure 4-1 Connect NS-RX231 to power
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Figure 4-2 Project Build and Debugging
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5 Execution
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Figure 5-1 Response when receiving infrared
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6 Schematic

The picture below is a circuit diagram of the infrared remote control receiver.
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Figure 6-1 Infrared receiver circuit of NS-RX231



