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Software guide for NS-RX231

Software Guide for NS-RX231
<MPU-6050>
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1 Load the 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

NS-RX231 V1.0
NS~RX231 Cap Touch Sensor

Figure 2-1 NS-RX231 with MPU6050

The MPU6050 can be used for attitude control system by merging data of 3-axis gyro sensor, 3-axis
acceleration sensor and temperature sensor. There are Kalman filters, complementary filters, etc. for
data fusion, but this document deals with 12C communication with MPU6050 using NS-RX231 board.

The MPUG6050 uses 12C communication to send and receive data. I12C communication has the
advantage of controlling many devices with simple configuration such as controlling multiple slave
devices with one master using only two lines of SCL and SDA. However it has a disadvantage to be
slow in communication compared to other communications, such as SPI and UART.

The SCL outputs the clock for synchronization between the master and the slave, and the
communication data is transferred to the SDA pin according to the clock.

The address value of the MPUG6050 is determined by the ADO (Address0) pin. ADO specifies the least
significant bit,

1 when HIGH and 0 when LOW. The reason why ADDRESS value is 7 bits is that it is 8 bits if R / W bit
is included. The R/ W bit is described in section 7. Etc.

I°C ADDRESS ADO=0 1101000
ADO =1 1101001
Figure 2-2 Description of the ADO pin
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Figure 2-3 Jumper Connection Diagram
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HEADER 3

As shown above, the jumper connection of J17 is basically set to GND with 2-3.
To change the address value to 1101001, change the jumper connection of J17 to 1-2.

3 Source Code

void request(){

1

int 1,7;

uintd_t chrarr[7][14] =

{"AxisX @ ","Axisy : ","AxisZ @ ",

"Temperature : ","GyroX : ","Gyro¥ : ","Gyrol :

uintd_t rx_buf[14] = {8,};
R_RIIC® Master_ Receive(@x68, @x3B, rx_buf, 14);

for(i =8 ; 1 <7 ; i++){
j= 1%
scil print(chrarr[i],i == 3 ? 14 : 8);
sendfscii((rx_buf[j] << 8) | rx_buf[j+1]);
}

scil_println{"-----------mmmmmomm- ", 28);

void sendAscii(int value){

int count, i = @;

int temp = wvalue;

uintd t * arr = @;

if(value != @){
while( temp > @ )

temp /= 18@;
i++;
1
count = 1
while{ i > @ )

arr[--i] = (value ¥ 18) + 48;
value /= 18;

h

scil_println{arr,count);

BE

START

CTSU, RIIC,SCI
Initialize

Read
Touch Data

request()

Read
MPUB050

ERROR?

YES

Figure 3-1 Source code and flowchart

Data
AllLED = ON combine data
v v
request() decimal to ascii
v v
delay(500ms) send ascii data
v
AllLED = OFF END

read 8bit data
of mpu6050

8bit + Bbit
= 16bit(2byte)
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4 Debugging

Right click

Build
Project

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

Open in New Window

Copy

Delete
Source

Rename.

2 Impont
Ly Export

Build Project
Clean Project
Refresh

Close Project

Make Targets
index  click

« r_cg_hardwa

» r

le? Clean and Rebuild Configurations

Select configurations to rebuild.

[
| -
| | o []ES TouchAPL

5 DefaultBuild [Active]

Build Configurations

» ] Set Active ’

wbSett
makefil
Touchs

Right click ‘_*I |

hak
Dwfaul
includy

- = Seured

FEEEEE IS

Debugging

Run As
Debug As
Profile As

New
Go Inko

Open in New Window

Build Project
Clean Project
Refresh

Clorse Project

Make Targets
Index
Build Configuraticns

Run A5 click

Manage

» Bulld All ||

V| Build selected configurations

/| Clean selected configurations

click

| —T—

Cancel

» clean Al click 4

 c—

Debug At

' 1 EASE Seript

Profile As

Team

Compare With

Restore from Local History
Renesas Quick S—:Gl"gi

v I 2 GOB Simulster Debugging (s, eussay click

» |51 3 Renesas GDS Hardware Debugging

* B 4 Renesas Simulator Debugging (RX. RLTE)

Debug Configurations:

|e?] Launch Canfiguration Selection

1

Cheose a launch configuration to debug

DefaultBuild

c ETouchAPL
c | TouchAPL

DefaultBuild-E2Lite

click

{ 5\- I

WA

OK

]l

Cancel

Figure 4-2 Building and debugging projects
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5 Execution

Firstly, in order to receive data, the MPU6050 must be activated by setting the SLEEP bit at address
107 of MPU6050 to 0.

AC K(Acknowledgement)

AD+W v RA DATA

SOA TN W bl UL

11010000 01101011 00000000
Single-Byte Write Sequence

Master | S | AD+W RA DATA P
Slave ACK ACK ACK

Figure 5-1 Single-Byte Write Sequence

ACK Ais an acknowledgment signal, meaning that the device has received the data correctly.
The size of the signal may vary.

After activating the MPUG6050, it starts to receive data.

3B 59 ACCEL_XOUT_H

3C 60 ACCEL_XOUT_L

Figure 5-2 Internal register address value of MPU6050 device

From the MPU6050, you can get 7 data of acceleration X, Y, Z / temperature / gyro X, Y, Z in total. Each
data is 2 bytes (16 bits), but when receiving data, it is divided into _H, which is the upper 8 bits, and _L,
which is the lower 8 bits.

AD+W RA § AD+R DATA...

SDA*‘L““L: mﬂ ‘

11010000 00111011 11010001

Burst Read Sequence
Master | S | AD+W RA S | AD+R ACK NACK | P
Slave ACK ACK ACK | DATA DATA

Figure 5-3 Burst Data Read Sequence

This source code is to receive data of MPU6050 from NS-RX231 and then to distribute data by UART
communication, so you can receive data by inserting TXD1, RXD1 pin of pin header or Bluetooth
module.



3" Byte stream mode

@

Rxd: 9833B Running: 2094s

Level

/
BT_BOARD V14

RX Db
STATE®™

TXDe= 3 35V

GND=

Bz{

o | >
£
3|3
<%3'
=%
2 |,
B2
'[;1',’

Temperature : 59664
GyroX : 197

GyroY : 65476

GyroZ : 65530

!
3

AxisZ : 15960
Temperature : 59632

GyroX : 47
GyroY : 65534
GyroZ : 4

AxisZ : 15700
Temperature : 59648
GyroX : 174

GyroY : 65350

GyroZ : 65415

AxisX : 65092

input the send commands >

Figure 5-4 MPU6050 Operation

The Bluetooth module is plugged in and connected the cell phone to receive data of the MPUG050.
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6 Schematic

VCC 3.3V

J18

voo | 1

D | 2 ||.

2oL | 3 SCL

zoz | 4 SDA E;m J17

oz | B - —i

oL | B < 0. TuFSMD1608/Ceramic 1

aoo | 7 X p]

T | 8 P31 3
MPU-6050 —

- HEADER 3

Figure 6-1 MPU-6050 terminal circuit of NS-RX231
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7 Added

Burst Read Sequence
Master | S | AD+W RA S | AD+R ACK NACK | P

Slave ACK ACK ACK | DATA DATA

Figure 7-1 Burst Read Sequence

As shown in the above figure, the master reads the device address value (AD + W) and puts the address
value (RA) of the device it wants to read after the Start Condition (S). And then there is Start Condition
(S) again, which means Restart Condition.

Signal | Description
S Start Condition: SDA goes from high to low while SCL is high
AD Slave I°C address
W Write bit (0)
R Read bit (1)

ACK Acknowledge: SDA line is low while the SCL line is high at the
9™ clock cycle

NACK | Not-Acknowledge: SDA line stays high at the 9™ clock cycle
RA MPU-60XO0 internal register address

DATA | Transmit or received data
P Stop condition: SDA going from low to high while SCL is high

Figure 7-2 A detailed description of the flowchart signal

The R /W bit consists of AD (7 bits) + R /W (1 bit) and is transmitted in 8 bits.

AD+W RIICO.ICDRT = (uint8_t)(g_riic@_slave_address << 1);
g_riice_state = _@4 IIC_MASTER_SENDS_ADR_10B;

RIICO.ICDRT = (uint8_t)((g_riic@_slave_address << 1) | @x@eelu);
AD+R g riic@_state = _@8_IIC_MASTER_RECEIVES_START;

Figure 7-3 AD+W & AD+R



