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not fitted

not fitted

ATXMEGA128A1

100n100n100n100n100n100n100n100n

GND GND GND GND GND GND GND GND

G
N

D

VCC

GND

VCC

22u

GND

VC
C

BEAD, 40 Ohm

VCC

100n 100n22u

GNDGNDGND

GND GND

15p

n.f.

15p

GND

VC
C

10k

100

GND

GND

BC860

22

BC860
1k

BAV199

3V
3

GND
SJ

VC
C

GND

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

+3
V3

G
N

D

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k

1k
BSS123

VC
C

100n

VC
C

GND

100n

100n

100n

MOUNT-PAD-ROUND3.2

MOUNT-PAD-ROUND3.2

MOUNT-PAD-ROUND3.2

MOUNT-PAD-ROUND3.2

SM
D

 o
r T

H
T

G
N

D

SJ

10
0n

G
N

D

10
k

QXQ-8MHz

n.f.

GND

n.f.

J-03-

J-03-
GND

MOUNT-PAD-ROUND3.2

10k

10k

GND

G
N

D22

TLP181L
BSS123

220

GND

VCC

22

MOUNT-PAD-ROUND3.2

ADUM1201

VC
C

GND

+3
V3

ADUM1201

VC
C

GND

TLP181XL

1
2

3

4

5
6
7
8
9
10
11
12

13

14
15
16
17
18
19
20
21
22

23

24

25
26
27
28
29
30
31
32

33

34

35
36
37
38
39
40
41
42

43

44

45
46
47
48
49
50
51
52

53

54

55
56
57
58
59
60
61
62

63

64

65
66
67
68
69
70
71
72

73

74

75
76
77
78
79
80
81
82

83

84

85
86
87
88

89
90

91
92

93

94

95
96
97
98
99
100GND

PDI_Data
/Reset_PDI

GND
GND
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ADC0_AC0_AREF_PA0
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ADC5_AC5_PA5
ADC6_AC6_PA6
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T_RESET

REVERS2
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REVERS1

EVENT0

RTX
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ISOURCE_ON

CMD_ACK

BIDIACK

Kufer

OpenDCC

fitted; DCC is floating therefore a pullup helps in stability
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AVR ISP

MOSI
SCK

MISO VTG
RST
GND

JTAG

TDI
TDO
TMS
TCK

VCC VREF
SRST
TRST
GND
GND

IN

GND

OUT

BiDiB

! Disconnect DCC first !

Programming

(sheet 2)

AVR PDI

n.c. accroding to appnote AVR1012

16 LED GBM

LED BiDi

LED DCC

LED Power

Jumper
Learn

I-Source On

DCC-IN

to Control-Proc

FTDI Debug Port (optional)

sw

br

rt

or

ge

gn

GND

CTS

VCC

TXD

RXD

RTS

(from FT)

(to FT)

(to FT)

(from FT)

Track_Proc

Bootloader

LED Prog

simulated with ltspice
railcom_current_source3.3

cl
os

ed

(unused)

V1.1: 11.07.2010: added CLK and DATOUT

J10, J11: optional

JTAG (optional)

(for Reverser Add-On)

Reference 2.048V

V1.2: 29.09.2010: added ISOURCE + ADR380

(spare)

V1.2: 03.10.2010 added R103-R119

JTAG normally disabled

use FT RS232-3V3

alternative: TI ISO7221

(PQ2=GND:ISOURCE_DETECT)

alternative: HC49-SMD

V1.3: 07.11.2010 added Optocoupler for DCC_ACK

TLP181

V1.4: 24.11.2010 added BiDiB support

optional

w
ar

ni
ng

: n
et

 n
am

e 
co

nn
ec

tio
ns

 IC
31

-IC
31

A

V1.5: 15.08.2011 added ADuM1201
V1.6: 28.01.2012 removed adum1100

SFH6186

10.07.2012 added D44,D45: SM712, not fitted
19.07.2012 added R95, not fitted
19.02.2013 R27 fitted (SJ closed)

used as SJ

04.08.2013 R57,R58,R100; added SJ57,SJ58,SJ100
19.07.2013 C24 moved (shorts on manual solder)

V1.8: 07.08.2013 changed Power_In Net
07.08.2013 Changed Polyfuse and Diode in Xpressnet/BiDiB
07.08.2013 Removed R38 R59
13.08.2013 Added L4 as alternative, C58 now 22u

V1.8.1: 07.08.2013 changed Sleep of TpS62150
V1.9 CMD_ACK on TP0 added
V1.9.1 L5 added in booster supply - avoid inrush peak.



L3: BF1812, not fitted
L4: BF3.8x3.8, fitted

L4: Würth WE-TPC744031100
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V1.8.1: Sleep now pulled to 3,3 instead Vin
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D36
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ERROR5

INPUT8
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+BIDIB_VCC

USB_POWER

SENSE8

SENSE10
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SENSE6

VCCDCC

VBUSVBUS

VUP

VUP

VUP

ISOURCE_ON

DC_IN

I_DC

Kufer

OpenDCC

Note: for railcom compliance  5.6 ohms is required
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U
S

B

Must be separated from PC
Standalone Supply required

to XPressnet

to BiDiB

from USB

Power-Supply

DCC-IN

Track, Sensors, Power

0

7

8

15

Track_Proc

Power-SupplyControl_Proc not fitted alternative
package

Aux. Supply

+
-

R42, R43 as alternative

(typ. +5V)

(or B140)

Aux. Supply

or B140

(see text)

Current Source

Transistors: or equivalent

Alternative: R3 or R103 (different package)

use only SMD, THT-Resistors are not fitted

If used as Master:

F1, F2 fitted
R59, R38: 0 Ohm

only Master

D50, D51 not fitted

V1.6: 29.01.2012 swapped connectors to RIA Plug

AKL182 recommended

IC6 not fitted

not fitted

12
06

, 2
0V



not fitted

RJ12, SMT or THT

ATXMEGA128A1
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GND
GND
GND
GND
GND
GND
GND
GND
GND

AVCC_A
AVCC_B

VCC
VCC
VCC
VCC
VCC
VCC
VCC
VCC

ADC0_AC0_AREF_PA0
ADC1_AC1_PA1

ADC2_AC2_DAC0_PA2
ADC3_AC3_DAC1_PA3

ADC4_AC4_PA4
ADC5_AC5_PA5
ADC6_AC6_PA6

ADC7_AC7_AC0OUT_PA7

ADC0_AC0_AREF_PB0
ADC1_AC1_PB1

ADC2_AC2_DAC0_PB2
ADC3_AC3_DAC1_PB3

ADC4_AC4_TMS_PB4
ADC5_AC5_TDI_PB5

ADC6_AC6_TCK_PB6
ADC7_AC7_AC0OUT_TDO_PB7

OC0A_/OC0A_SDA_PC0
OC0B_OC0A_XCK0_SCL_PC1

OC0C_/OC0B_RXD0_PC2
OC0D_OC0B_TXD0_PC3

/OC0C_OC1A_/SS_PC4
OC0C_OC1B_XCK1_MOSI_PC5

/OC0D_RXD1_MISO_PC6
OC0D_TXD1_SCK_CLKO_EVO_PC7

OC0A_SDA_PD0
OC0B_XCK0_SCL_PD1

OC0C_RXD0_PD2
OC0D_TXD0_PD3

OC1A_/SS_PD4
OC1B_XCK1_MOSI_PD5

RXD1_MISO_PD6
TXD1_SCK_CLKO_EVO_PD7

OC0A_/OC0A_SDA_PE0
OC0B_OC0A_XCK0_SCL_PE1

OC0C_/OC0B_RXD0_PE2
OC0D_OC0B_TXD0_PE3

/OC0C_OC1A_/SS_PE4
OC0C_OC1B_XCK1_MOSI_PE5

/OC0D_RXD1_MISO_PE6
OC0D_TXD1_SCK_CLKO_EVO_PE7

OC0A_SDA_PF0
OC0B_XCK0_SCL_PF1

OC0C_RXD0_PF2
OC0D_TXD0_PF3

OC1A_/SS_PF4
OC1B_XCK1_MOSI_PF5

RXD1_MISO_PF6
TXD1_SCK_PF7

/WE_PH0
/CAS_/RE_PH1

/RAS_/ALE1_PH2
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AVR ISP

MOSI
SCK

MISO VTG
RST
GND
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S

B
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TDI
TDO
TMS
TCK

VCC VREF
SRST
TRST
GND
GND

BiDiB

optional, only when running as Master
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Control_Proc

<

<

>

>

FT232R

Links from Track_Proc

Xpressnet

HOST
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Bootloader

This is Hostmaster

AVR PDI

LED Message

LED S88

LED XP

LED Power

Freeze

Jumper

LEDs

sw

br

rt

or

ge

gn

GND

CTS

VCC
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(to FT)
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(alternative)

optional
USB-B mini

(use a 3V3 chip)

JTAG normally disabled

plug from solder side

TERM

www.opendcc.de

2: detect

7,8: DCC: A, B
6: ACK
4,5: BiDiB: Data A, B
3: GND

1: VCC

V1.4 det

for BiDiB:

Display 1: 20x4

Overcurrent

Kathode

V1.1: changed: DCCOUT, DCCOUTENA;CUTOUT, added EVAL_ACK
V1.2: added: ESTOP, ERED, EGREEN

optional

External Entry f. Stop

V1.3: moved: I_BOOSTER, V_BOOSTER
V1.4: AVCC connected



Solder Jumper

package 1206

FK250LF-13

FK250LF-08

no
t f

itt
ed

not fitted

Max3075E
120

J-
02

-S

GNDI

+3
V3

GNDI

+3
V3

10
0n

G
N

D
I

74HC02D

74HC02D

74HC02D

74HC02D
100nG

N
D

I

1k

GNDI

NTR4501 NTR4501

BA
S7

0-
04

A

BA
S7

0-
04

A

GNDI

GNDIGNDI

GNDI

1k

1k 1k

1k

GNDI

100n

GNDI

100u/25V 

GNDI

100n

GNDI

20k

1k

GNDI

IF
R

74
16

10
k

10
k

GNDI

BA
V1

99

GNDI
HCPL0500

10
0n

G
N

D
I

+3
V3

1k5

1k

SJ

GNDI

10

GNDI

BTM7752 4R7 4R7

4R7 4R7

10
0n

 (n
ot

 fi
tte

d)
10

0n

100n100n

GNDIGNDI

47
0

GNDI

GNDI

GNDI

47
0

GNDI GNDI

GNDI GNDI

SM712

GNDI

10
k

GNDI

10
k

10
k

GNDI

GNDI

10k

SJ

Power In

Track Out

I(ripple)>1A

Option: Legacy DCC-IN

Polarity Protection

Control-Interface

to GBM16T

Diagnostic

DC-In

+

-

K1

K2

not fitted

Diagnostic

VCC8

GND5

RO 1RE 2DE 3DI 4

A6 B7

IC3

R33 1 2

J5

C
15

1
2

3

IC4A

4
5

6

IC4B

10
8

9

IC4C

13
11

12

IC4D

7
14

IC4P

G
N

D
V

C
C

C16

R
34

Q5 Q6

D
38

D
371

8R
N

11
A

2
7

R
N

11
B

3
6

R
N

11
C

4
5R

N
11

D

C20

C22

C23

R35

R
36

Q
8

R
44

R
47

X34-1

X34-2

X34-3

X34-4

21
SJ5

21
SJ6

D
3

2

3

7
8

5

6

OC3 C
25

1X30-1

2X30-2
R48

R
54

SJ10

R55

OUT2-A 15

VS
2

12

IN210

INH27

IN19 OUT1-B 2

IC11

IS28

G
N

D
1

5

G
N

D
2

6

OUT1-A 1

OUT2-B 16

VS
1

11

OUT2-C 17

OUT2-D 18

OUT2-E 19

OUT2-F 20

OUT2-G 21

OUT2-H 22

OUT1-C 3OUT1-D 4OUT1-E 33OUT1-F 34OUT1-G 35OUT1-H 36

G
N

D
3

7

G
N

D
4

8

G
N

D
5

23

G
N

D
6

24

G
N

D
7

25

G
N

D
8

26

VS
3

13

VS
4

14

VS
5

29

VS
6

30

VS
7

31

VS
8

32

R62 R63

R64 R65

C
12

C
21

C17C32

R
67

J7
-1

J7
-2

J7
-3

J7
-4

J8
-1

J8
-2

J8
-3

J8
-4

R
68

X1

X4

1
P$

1

2
P$

2

1
P$

1

2
P$

2

D45

R
95

R
45

R
46

R99

SJ99

L5

BIDIB_DCCA

BIDIB_DCCB

DCC_MAIN

MAKE_CUTOUT

B_IN2

BOOSTOUT2

BOOSTOUT1

MEASURE_ON

MEAS_DCCA

MEAS_DCCB

I_BOOSTER

DC_IN

BOOST_ENABLE

V_BOOSTER

DCCOUT

DCCOUT_ENA

DCC1

GND

B_IN1

I_BOOSTER_EXT

BOOST_STATUS

W. Kufer

Standalone SJ10 closed

BiDiB Booster

BiDiB Master

Legcy Booster IC3 not fitted

IC3 not fitted

IC3 fitted

Operation Mode

IC3 fittedSJ10 open

SJ10 open

SJ10 open
OC3 fitted

OC3 not fitted

Heatsink

Booster Extension

I(sense) = I(load)/3100
V(sense) = 151mV/A

Testpoints

Term

OC3 not fitted

OC3 not fitted

Lötjumper SJ99
scratch for VAR2

01 02 03 04 05 06 07 08

D

A

B

C

E

F

D

A

B

C

E

F

zu GERÄT:GER.-NR.:

ENTWICKLER:

ZEICHNER:

AUFTR.-NR.: Blatt:

4/4

BiDiB_GBM_Boost_1.9.1DATEINAME:

Last mod: 05.07.2016 13:33:22

+

www.opendcc.de

Booster

1V/5A

Vmax = 20V (wegen Vgs)
P-FET, SO8
alt: Si4401
alt: SI9435BDY

to atxmega

not fitted

18.02.2013: changed R34 10k->1k

C12 not fitted

26.02.2013: added R45 and R46
26.02.2013: added R99


