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TRAIN02A

Hitory

1.0 First Version based on TRAIN01A

Simple Train Controller

MECHANICAL

OTHER DEVICES

PUSH BUTTONS
TRAIN02A 1.0A4
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SW1

SW3
SW4
SW5

SW0

SW2

SW7
SW6

SW1
P-DT6GE

1
2

J16

JUMP9

1
2
3
4
5
6
7
8
9

SW2
P-DT6GE

1
2

M1

HOLE_M3

1
M2

HOLE_M3

1

M3

HOLE_M3

1
M4

HOLE_M3

1

M5
FIDU

M6
FIDU

SW5
P-DT6GE

1
2

SW4
P-DT6GE

1
2

SW7
P-DT6GE

1
2

SW6
P-DT6GE

1
2

M101
PCB_TRAIN01A

M102
Power Supply 12V

SW0
P-DT6GE

1
2

SW3
P-DT6GE

1
2
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ATMEL ISP

ATmega8 (DIP28)

XTAL

RESET

USB POWER

USB

FTDI USB
Use FT_PROG utility
and set CBUS3 as
Activity

USB ACTIVITY
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PB4
PB5
PC6

PB3

PB5

PC6

PB4
PB3

CPU_RXD

AREF

CPU_TXD

PC6

PB5

USBDM

USB_RTS#

CBUS3

USB_CTS#

USBDP

SW5

SW6

SW7

SW1

SW3

SW0

SW4

SW2USB_RXD
USB_TXD

USB_TXD
USB_RXD

RE1
RE2
RE3
RE4

RE6
RE5

RE7

RE0

VCC+5V
VCC+5V

VCC+5V

VCC+3.3V

VCC+3.3V

C9
4u7/16V
C0805

1
2

C8
100nF

1
2

R4
27

1 2

C12
100nF

1
2

J12

JUMP2x3

1 2
3 4
5 6

MISO VTG
SCK MOSI
RST# GND

SW8
P-B1720

1
2

J11
JUMP2X2

1 2
3 4

D2

HCL-1505-4(RED)

A C

U1

ATmega8L-8PU
DIP28_300

1
2
3
4
5
6
7
8
9

10

12
13
14 15

16
17
18
19
20
21
22
23
24
25
26
27
28

11

PC6/RESET#
PD0/RXD
PD1/TXD
PD2/INT0
PD3/INT1
PD4/XCK/T0
VCC
GND
PB6/XTAL1/TOSC1
PB7/XTAL2/TOSC2

PD6/AIN0
PD7/AIN1
PB0/ICP1 OC1A/PB1

SS#/OC1B/PB2
MOSI/OC2/PB3

MISO/PB4
SCK/PB5

AVCC
AREF
GND

ADC0/PC0
ADC1/PC1
ADC2/PC2
ADC3/PC3

ADC4/SDA/PC4
ADC5/SCL/PC5

PD5/T1

TPS1 USB_RTS#

R3
27

1 2

TPS2 USB_CTS#

M201
JUMPER

M202
JUMPER

C2
100nF

1
2

C3
100nF

1
2

C6
100nF

1
2

X1
#8MHz

A B

C4
#33pF

1
2

C7
100nF

1
2

C5
#33pF

1
2

R6
330

1 2

C10
47pF

1
2

USB
U2

FT230XS

9

11

1012

7

2

3

4

5

8

13 16

6

1

14
15

USBDM

RESET#

3V3OUTVCC

CBUS2

RTS#

VCCIO

RXD

GND

USBDP

GND CBUS3

CTS#

TXD

CBUS1
CBUS0

L1
MI0805K400R-10
PCB Footprint = R1206

1 2

C11
47pF

1
2

C13
100nF

1
2

C1
4u7/16V
C0805

1
2

D1

HCL-1503-4(GREEN)

AC

M203
DIL28_300 Socket

R5
330

1 2

R1
10k

1
2

R2
1K

12

12

3 4

J10
USB_B_01

1
2
3
4

5
6

VCC
USBDM
USBDP

GND

M1
M2
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POWER +12V
Cca 300mA

+12V +5V
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REP4
REP5
REP6
REP7

REP3
REP2
REP1
REP0RE0

RE1

RE3
RE2

RE5

RE7
RE6

RE4

RE1

RE7

RE0

RE5
RE4

RE2

RE6

RE3

VCC+12VVCC+12V

VCC+12VVCC+12VVCC+12VVCC+12V

VCC+12V

VCC+12VVCC+12V

VCC+5VVCC+12V

RE2
FTR-F1CA012V

1
2

3

4 5

6
7

8

J13

K375A

1

2
3

R105
1k

12

D5
HCL-1505-4(RED)

A
C

D105
HCL-1505-4(RED)

AC

RE4
FTR-F1CA012V

1
2

3

4 5

6
7

8

R8
1k

1
2

D104
HCL-1505-4(RED)

AC

R103
1k

12

R104
1k

12

R7
1

1 2

R100
1k

12

D107
HCL-1505-4(RED)

AC

D102
HCL-1505-4(RED)

AC

J4
WAGO256_x04

1
2
3
4

C17
100nF

1
2C16

4u7/16V
C0805

1
2

D101
HCL-1505-4(RED)

AC

1
3
5

J15
JUMP2X3

J0
WAGO256_x04

1
2
3
4

R107
1k

12

RE7
FTR-F1CA012V

1
2

3

4 5

6
7

8

1
3
5
7

J14
JUMP2X4

J7
WAGO256_x04

1
2
3
4

J1
WAGO256_x04

1
2
3
4

RE3
FTR-F1CA012V

1
2

3

4 5

6
7

8

D103
HCL-1505-4(RED)

AC

RE6
FTR-F1CA012V

1
2

3

4 5

6
7

8

C14
4u7/16V
C0805

1
2

RE5
FTR-F1CA012V

1
2

3

4 5

6
7

8

RE1
FTR-F1CA012V

1
2

3

4 5

6
7

8

D100
HCL-1505-4(RED)

AC

J3
WAGO256_x04

1
2
3
4

D106
HCL-1505-4(RED)

AC

U4

LM7805T

1 2

3 4

IN OUT

G
N

D
G

N
D

D3

10MQ040N
SMA

A C

R102
1k

12

R106
1k

12

J5
WAGO256_x04

1
2
3
4

R101
1k

12

D4
M6
SMA

A
C

U3

ULN2803A

1
2
3
4
5
6
7
8
9

18
17
16
15
14
13
12
11
10

I0
I1
I2
I3
I4
I5
I6
I7
GND

O0#
O1#
O2#
O3#
O4#
O5#
O6#
O7#
VD

C15
100nF

1
2

J2
WAGO256_x04

1
2
3
4

J8

JUMP9

1
2
3
4
5
6
7
8
9

J6
WAGO256_x04

1
2
3
4

RE0
FTR-F1CA012V

1
2

3

4 5

6
7

8
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R = (Umax - 3V) / 0.005A
12V --> 1k8 / 80mW
24V --> 2k2 / 250mW

INPUTS
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I0N
I0P

I4N

I5P

I7N

I1P
I1N
I2P
I2N
I3P
I3N

I4P

I5N

I6P
I6N

I7P

SW3

SW4

SW7

SW0

SW5

SW2 SW6

SW1

Q203
PC357

C
E

LA
LC

D223
HCL-1503-4(GREEN)

A
C

D204
1N4148SMD

A
C

D221
HCL-1503-4(GREEN)

A
C

Q206
PC357

C
E

LA
LC

R201
1k8

1 2

Q204
PC357

C
E

LA
LC

Q202
PC357

C
E

LA
LC

D201
1N4148SMD

A
C

D205
1N4148SMD

A
C

D203
1N4148SMD

A
C

R206
1k8

1 2

D226
HCL-1503-4(GREEN)

A
C

Q200
PC357

C
E

LA
LC

R207
1k8

1 2

D206
1N4148SMD

A
C

D222
HCL-1503-4(GREEN)

A
C

D220
HCL-1503-4(GREEN)

A
C

R202
1k8

1 2

R205
1k8

1 2

D200
1N4148SMD

A
C

J9
WAGO256_x16

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

R200
1k8

1 2

Q205
PC357

C
E

LA
LC

D202
1N4148SMD

A
C

Q207
PC357

C
E

LA
LC

D225
HCL-1503-4(GREEN)

A
C

D224
HCL-1503-4(GREEN)

A
C

R204
1k8

1 2

D207
1N4148SMD

A
C

Q201
PC357

C
E

LA
LC

R203
1k8

1 2

D227
HCL-1503-4(GREEN)

A
C


