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Sensors, microcomputers and actuators are the indispensable elements which should be learned
in mechatronics education. Especially, selection of microcomputer and its programming
development environment is very important and related to a learning arrival target and task
assignment of learning. So, we have initiated develop the microcomputer board TK400 series
for mechatronics education everyone easy to use.
In this paper, we introduce the development background of the TK400 series for mechatronics
education and several examples of educational practice.

: Mechatronics, Microcomputer Board, Mechatronics Education, Education Practice

1.

1 3

TK400

2. TK400

2.1 4 5

3 2006

* OIDE
**
* Iida OIDE Osahime Senior High-School
** Mechanical Engineering Course, Graduate School of

Engineering

85福井大学 大学院工学研究科 研究報告 第66巻2018年3月
Mem. Grad. Eng. Univ. Fukui, Vol. 66（March 2018）



16
H8/3052F

DC

2007 12

2.2 TK400
2.2.1

TK400
2008 4

1
2 C

16
H8/3694F
32KByte ROM 2KByte RAM

37
I/O I2C

3

4 D-Sub9

5

006P 9V

6 LCD

LCD 16 2

7 LED
LED

LED

8 DC

DC
DC

DC
4

DC PWM

9 RC
RC

DC

86



RC
RC

10 /

11

TK400
1

90mm 110mm

5mm
DC

DC

2.2.2
TK400

1 TK400

2.2.3
TK400

TK400
CPU

/
DC

LCD 8

TK400

2.2.4

C Arduino

C

87



YellowIDE
YellowIDE ANSI C

GUI

1

2
printf scanf

3

4 H8 H8S SH
RX

5 C

2.2.5 TK400 TK400A
TK400 /

20 10 2
TK400 5V

30 10 3
TK400A

2
5V GND

3

TK400

2.3 TK400SH
2.3.1 TK400SH

DC
TK400 A

6

DC
DC

TK400 A

I2C

TK400 A

I/O
2011 TK400 A

TK400SH
2.3.2 TK400SH
TK400 A

TK400SH
32 RISC

SH SuperH
SH7125

2
50MHz

37
I/O 8
TK400SH
1 : SH7125F

ROM 128KByte RAM 8KByte
2 LED 2
3 LCD 2 16 1

2

88



4 2
5 10 1
6 DC TB6549PG 2

30V 3.5A PWM
7 2
8 / 8
A/D 10
9 I/O 8
10 2

2
11 2
TTL/RS232
12
006P 9V 6V 12V

5V 1A

TK400SH 3 a
TK400 A 100mm 115mm

a TK400SH 100mm 115mm

b LFTK400SH 100mm 85mm

3
LF TK400SH

3 b
LFTK400SH

2.3.3 TK400SH
TK400SH TK400 A

TK400SH 100mm 85mm
LFTK400SH

2.3.4 LF TK400SH

LF TK400SH

TK400 A
9

51
1 I/O
2 DC RC
3 A/D 2
4 I/O
5
6
7 LCD
8 DC
9 I2C
2.3.5 LF TK400SH

LF TK400SH
7 11 TK400

MCORE

Mechatronics Core

1 MCORE-CART
4

2 MCORE-IP
5 MCORE-CART

89



3 MCORE-IPn
6 MCORE-CART

5 MCORE-IP

6 MCORE-IPn

4 MCORE-CART

4 MCORE-Magnet
7

H8/3052F TK400SH

2.4 TK400RX
2.4.1

LF TK400SH 5

Arduino

12

100 s 50ms

TK400 A
LF TK400SH

CAN
A/D D/A DC

TK400RX 2016 13

7 MCORE-Magnet

90



2.4.2 LFTK400RX
TK400RX

LFTK400RX 2017
8

LFTK400SH 100mm 85mm
TK400SH

LFTK400RX

1 RX62T
CPU 32 RX CPU

FPU

ROM 256K RAM 16K
CPU 96MHz

100MHz
CPU
2 LCD 2 16 1
3 LED 2

4 2 10
1

5 DC 4
2.5V 15V

1.2A 4.5A PWM 400kHz
6 2

4.8V 6V

7 / 8
12bit A/D 8

8 LFTK400RX

4.096V/5.0V

8 2
12bit D/A 2

4.096V/5.0V
9 I/O 1 8
10 2
2

TTL

11 3
100bps 150kbps

TTL/RS232

12 I2C 1

400kHz
13 SPI Serial Peripheral Interface 1

3
14 CAN 1
ISO11898-1 CAN Controller Area

Network ID
ID

1Mbps
CAN

CAN
LFTK400RX
15 006P

5V 1A

16 100mm 85mm
TK400SH

LFTK400SH LCD
I/O

2.4.3
LFTK400RX

3 CMT0 CMT1 CMT3
48MHz

0.3 s 0.7s

91



2.4.4

1

1

1
1 LFTK400RX

TK400 A LF TK400SH

4 7
LFTK400RX

2.4.5 LFTK400RX

2.3.4
9 D/A CAN

11 75
TK400

2.5 TK400
2 2008 TK400

TK400 A H8/3694

TK400 A
LFTK400RX

 z[k+1] = Ad z [k]  +  Bd y [k] 
  u[k]   =  Cd z[k]  +  Dd y[k] 

1 TK400

CAN
CAN

3. TK400

3.1
3.1.1
2.1 TK400

3
2006

15 2.5 /
3 4

1

3 2017
TK400

2017 TK400SH
LFTK400SH

2 TK400

92



LFTK400SH DC
LFTK400RX 2018

LFTK400RX
2011

4 6
2012 2013 3

2014 4

1 4

H8/3052
2006 2007 6

DC

2008 TK400 2

2014
LF TK400SH

TK400

TA

3
2016

TK400SH
14

2006 2007

2008 2009
TK400

2010
1.5m 1.5m

-2010 3 3
1

-2011 3 3
1 1

1

-2012 2 2 2
1

2011

2012

-2013
5

2012 2013

1 2 DC
2 5
3 2 3
4 2

I2C
TK400A

TK400A

2014 TK400SH

93



2014 2016

3 3 2013
9

2
2

1
1

10
2 DC 2

1 2 DC
LF TK400SH

DC

2017 20

9

10

I2C

3.1.2

3
7

2016
4 MCORE-CART TK400SH

PID
2 4

MCORE-CART PC 1
MCORE-CART

MCORE-CART

MCORE-CART

6 MCORE-IPn

3.2 13

4 MCORE-CART

3
2017

3

2017 38
15 3

4

1

2 MCORE-CART

94



9 150 3

1

2
P PI
3

MCORE-CART P
PD PID

11

MCORE-CART PC

Scilab 12

LF TK400SH

12

11

LF TK400SH
Scilab

80
LED

I2C
LF TK400SH I2C

I/O

LF TK400SH
LFTK400RX I2C

1

2
P PD PID 3

95



4.

TK400

TK400

TK400
2018

LFTK400RX

LF TK400SH LFTK400RX
MCORE-CART

MCORE-CART

15 16

MCORE-CART

2

MCORE-CART

1 "
"

24-1 pp.10--15 2006 .
2 "

" 60-4 pp.44--49 2012 .
3 "

"
31-2 pp.147--153 2013 .

4 "
" SI2007 pp.175--176 2007 .

5 " TK400
" 64-1

pp.45--53 2016 .
6 "

" Robomech2010 1P1-G10
2010 .

7 "
" SI2014 1E1-4 pp.351--354 2014 .

8 " TK400
", 57

1A07-6 pp.556--559 2014 .
9 " TK400SH

" SI2011 2G1-5 pp.1457--1460
2011 .

10 " MCORE-IP
" 61-2 pp.67--72 2013 .

11 " "
2008 .

12 "Arduino Ball & Beam "
3 54 pp.188--191 2015 .

13 "
TK400RX " SI2017 2C3-04
pp.1721--1725 2017 .

14 "
TK400SH "
2015 .

15 "MCORE-CART
" Robomech2017

2P2-K10 2017 .
16 JIN "

" SI2017 2C3-05
pp.1726--1730 2017 .

96


