01 | 02 03 04 05 06 07 08
r-—~T~" T T T, T TS TS TS TS TTT T TS T T T TS T T T T T T Il
! Disconnect DCC first ! | DCC-IN :
! .
Track Proc JPt SENSEI0. 15 ' 2, DCCN !
- T Eaga " . |
. - I
sck | 3 6 | enD VCC (sheet 2) Lo II:EB'IB?IDI A : laVA\A not fitted :
4 5 |
4:_9'_'2 | |
AVR ISP GJNB 2]« RNEDTk 0 10 GND :
AVR PD| eT= Us$2 LED DCC : DCC_ACKAI
VCC L1 T RESET g0 ATXMEGA128A1 o SENSEO L1 3 6 LED18 a ) \
- o] /Reset_PDI ADCO_ACO_AREF_PAO 2 SENSET 4:—H—|z | !
BEAD, 40 Ohm PDI_Data ADCT_ACT1_PA1 22 SENSE? RNBC 1k < 5 .
' ADC2_AC2_DACO_PA2 3 SENSES ! .
ADC3_AC3_DACT_PA3 |55 ZENSES 'L-EBSOW” I GND X
o s ADCA_AC4_PA4 22 SENSE: T2 . 4 g | !
z| 3l onp ADC5_AC5_PA5 [} SENSEQ 4:|—l>|—|k z !
o 13 onp ADC6_AC6_PAG [ SENSEY RN8B 1 ) | (unused) RAILCOM_ON !
21 GND ADC7_AC7_ACOOUT PA7 e ! g _ !
| ’ GND . rog
431 GND ADCO_ACO_AREF_PBO [2 SENSE T3 LED20 o ! > - !
80 ] c10 o1 5 GND ADC1_AC1_PB1 2 SENSEY =t D2 e S !
p L C8 81 GND ADC2_AC2_DACO_PB2 (L SENSETS RNBA 1k < o Sn® o |
22u | nf 100 100 as| SND ADC3_AC3_DAC1_PB3 [g SENSE12 o | | i
u n.t. n n o3| GND ADC4_AC4 TMS PB4 |75 SENSETS IEEBZB1|D|B ! ot ftted !
GND ADCS_RCS TDLPBS i SENSE14 R Rt e m[] simulated with Itspice !
%4l avee A Siethg o 12 SENSE15 Fpa = 15 | |y railcom_current_source3.3 |
L y ADC7_AC7_ACOOUT _TDO_PB7 - e !
GND  GND GND GND Z] A ] ! !
vce B OCOA _/OCOA_SDA_PCO |12 g _t |
21 vee 0COB_OCOA XCK0_SCL_PC1 12 TSTRX 5 | 13 !
24 vee OCOC_/OCOB_RXDO_PC2 |1 Torx = e < | BC860 .
34 vee 0COD_OCOB_TXD0_PC3 [12 A 2 ! 12 rou !
VCC /OCOC_OCTA_/SS_PC4 - - | |
4 vee 0C0C_OC1B_XCK1_MOSI_PC5 22 Il & - ! CIE L | — RAILCOM !
&l vee JOCOD_RXD1_MISO_PC6 (51 1.2 = ! DCC1 pMEG2020 4 (' !
= xgg OCOD_TXD1_SCK_CLKG_EVO_PC7? 2 ! 5o 1< :
. I
o OCOA_SDA_PDO gg Programming | |
o XTAL2_PRO OCOB_XCKO_SCL_PD1 28 e e e EE L P
XTAL1_PR1 OCOC_RXDO_PD2 e i e - e
c8 c7 (o) c5 c4 Cc3 c2 C1 - _RXDO_ 28 optional |
= = = = = = = = O ey [29 BIDIB_DIR i to Control-Proc ocs | TLP181 |
A - |
100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n 0C1B_XCK1 NMOSI PD5 2 (sp;,1Br|%)lBq ))((13 I Ve R29 1 . BIDIACK SFH6186 |
TXD1_SCK OLKG, EvOPD7 |2 BIDIB_TX | pome : 220 ANz 48 2 gD ACK |
GND GND GND GND GND GND GND GND —HRERE BV w10 TJ[0..2] ! Eo _ !
OCOA_/OCOA_SDA_PEO X \
3 0C0B_OCO0A XCK0_SCL_PE1 [% T ' oy one O fitted TLP181XL .
> OCOC_/OCOB_RXDO_PE2 3¢ ! Y oc !
Q5 0COD_OC0B_TXDO_PE3 32 ! ] . o
|0} /OCOC_OCTA_/SS_PE4 [22 , P 5
c13 X083, 8MHz c14 0C0C_OC1B_XCK1_MOSI_PE5 [;2 p1 | 5 jZﬁK 3 3 o
£LC9 C19 L L JOCOD_RXD1_MISO_PE6  [41 16 LED GBM ! j: fo !
22u | nf. 15p 15p OCOD_TXD1_SCK_CLKO_EVO_PE7 EVENTO  J10, J11: optional ! Q3 TLP18IL GNDI S 7 O :
) OCOA_SDA_PFO 145 (for Reverser Add-On) . 5 LED1 a BSS123 priaa= (=
alternative: HC49-SMD 146 > | = |
OCOB_XCKO_SCL_PF1 |42 VBUS pr .
GND ND OCOC_RXDO_PF2 fi RNOD 1k 5] ! | .
T TTTTTTTTTTTTTTT oo T oo K O T Ho0-PEs [as RAILCOM_ON 3—6 LEHDZ o) : GND o | GNDI :
' JTAG (optional) %) ! OC1B_XCK1_MOSI_PF5 22 pecAcK , 10 RNOC 1k JJ : Q ica e s
! JTAG 8] ! RXD1_MISO_PF6 _ LED3 A / ‘ —— ’ \
! > ! 52 RAILCOM 2 /_2:7_H_|Z ! 1 I '<
| SENSE14 7 T | TXD1_SCK_PF7 3 RSB 1K 5 | o << 7 TP_RX 1<
| | 55 R22 0y | 3 ||| 5 T4 Ien
! SENSE12 X1 Se @2 {20 ' IWE_PHO f22 J-03- 1 LED4 o ! 7] I 2
! SENSE15 %—30 ot T(::: T RESET ! ICAS_/RE_PH1 [ 10k 1 /_:'_H_|Z | I 2 5
! SENSE13 T2 1 9 @& 27 - | /RAS_/ALE1_PH2 2 R56 ; RN9A 1k o | ADUNITI01 o 10
! ] E2petu ES ! /DQM_/ALEZ_PH3 {25 > 45 LEDS g ! GND f Lo
. . | BAO_/CSO_A16_PH4 [2 10k 2 e e e A P | o : Lav3 2
I not fitted yp3 I BA1_/CS1_A17_PH5 f2 RN5D 1k o ! S | N
! ' | CKE_/CS2_A18_PHE [ J-03- 3 o LED6 a X | GNDI |2
: n.c. accroding to appnote AVR1012 X CLK_/CS3_A19_PH7 [%¢ GND e — % ) I : £
! JTAG normally disabled GND ' 65 1GAQ LEDy | c31 | TP_IX o
! y ! DO_AO_A8_PJO feo LGA[0..7] LGA0..7] o 7 o X TN
oo oo oo oo 4 DI AT AI PH [\ \—— | e b X 100n E
67 o
| . ! D2 A2 A10 PJ2 foo— RN5B 1k LE\ISB ! cao =< 1E
i FTDI Debug Port (optional) | gf—ﬁf—/’:g—ﬁﬁ o 1—8 2 | | ==100n :“:’
! A4 A12- o= D <
| o | D5_A5_A13_PJ5 —;? RNGA 1k < o ! D i o
! Q c36 ! DE_AG_A14 PJ6 75— = o ' GNDI e
[ D7 _A7_A15 PJ7 |[2—LGA7 I ve:
[ T use FTRS232-3v3 | e o s LED o U alternative: 11807221 _ ____—___________ a3
| 100n . A0_AB_A16_PKo 15——LGBO | —P—|2
| ! A1_A9_A17 PK1 [o—————— RN10D1k Y o
! c37 X A2_A10_A18 PK2 |7 3 ¢ LED10 a
¢ A3_A11_A19_PK3 Bo.7) LGB.7 | —B—=
: _10()n xt4+1g sw GND : A4_A12_A20_PK4 ;g %]4 RN10C1k \4\1‘1 (O] T0.2]
[ [ A5_A13_A21_PK5 . .
Q MY_CTS 2 | e o~ 81 2 7 ~I 12 18.11.2016 Diode auf SOD123
| Q ic33 = br CTS (FD) | A oo S |82 GBY RNTOBTK < 16 19.07.2012 added R95, not fitted
X 1 T 8 X3t VCC : SIS AL LED12 Jumper 10.07.2012 added D44,D45: SM712, not fitted
| TSTRX 2 I 7 | Tosc1 pQo |88 —8 Ny S 12 e Leamn V1.6: 28.01.2012 removed adum1100
I 3 il If 6 I MY_RXD x4 or TXD (from FT) ! 10362 PQ1 B8 RNTOATK < & s V1.5: 15.08.2011 added ADuM1201
! 4 I 5 - ! Q2 &7 LED13 | TJ1 . %3¢ |-Source On  V1.4:24.11.2010 added BiDiB support
! J 1l | MY TXD xi+55ge RXD (to FT) : pQ3 |88 ISOURCE_ON /_4:|5_H_|% o4 V1.3: 07.11.2010 added Optocoupler for DCC_ACK
i ADUM1201 - | - RNBD 1k <au G |LT0 . el Bootloader  V1.2:03.10.2010 added R103-R119
I TSTTX GND MY_RTS_xis, gn RTS (from FT) ! LED 4 2 V1.2: 29.09.2010: added ISOURCE + ADR380
! GND A ! Sy 3 6 S V1.2: 11.09.2010: changed PDI connector ¢ BIDIBY
! 8J31 ! L — 2 - B\\ & GND V4.1: 11.07.2010" added CLK and DATOUT
: 3] | Ro7 G LEDT5 o \V11: 15.07.2010: added REVERS cantral
i : H1 (PQ2=GND:ISOURCE_DETECT) RZNGB 17k z ENTWICKLER: Kufer DATEINAME: GBM16TS 1.1
! . ™ : :
! ! MQUNT'PAD'ROUND&z H4 1 g LEDI16 a ZEICHNER: Last mod: nicht gespeichert!
[ [ ——f—P—|2
! ! MOUNT-PAD-ROUND3.2 MOUNT-PAD-ROUNDS.2 RNBA 1k an o) AUFTR-NR.: Blatt:
L o J MOUNT-PAD-ROUND3.2 e MOUNT-PAD-ROUND3 2 GER-NR.- 2u GERAT. OpenDCC 1/3




01 | 02 03 04 | 05 06 07 08

r--—--"T"T"~" T~~~ T TS TTTTTTTTTTT T T T- -~~~ ~"""*""""""~" """ *"*°"7"°"7"7"7"~"~"~"~"°"°" =" °"°"°"=~”"°"°”" =" °"°=”" °~"°”"°”°7**°7”*°”7=T " °7; 7/’ "~~~ "~~~ ™7 A
I I I
I VBUS  (typ. +5V)  VBUS | TRVCC  (from BiDiB-IF, DC/DC) |
Track, Sensors, Power s xe0 ;e Power-Supply |
NI
L X210 : P PMEG2020 Track_Proc E
I I
Q
| | |
Note: for railcom compliance 5.6 ohms is required : Aux. Supply GND : not fitted T g:
VUP
e A | !
1D+ ~ D43 Tl |
| D Aux. Supply o [o- | 1C6 not fitted [~ PMEG2020 N ouT |
! DCC1 GND DCC1 GND 1 Must be separated from PC ) |vBus I not fitted GND !
X X ! Standalone Supply required D |eND ! IC41 X
| Alternative: R3 or R103 (different package) | = ) TO92 | LP2950CZ-3.3 |
| _ [ S | or B140 |
! >—Ox20-8 [ aooo | || !
' >Oxe- D20 i 5565 A :
| D4 " BF 0 GND ! GND GND |
! DF >—OX7-1 SSA33L SSA33L L—-Oxa-1 | | AKL182 recommended not fitted | | 136, not e |
: SSA33L SSA33L ISl 1 SENsEs b e GND LP2951CMX-3.3 !
! D5 $—1——8  SENSEO - — ¢ RNTA 1k i VUP 3 ErroR  GND A I
' - = 1 RN3A K R112 i R40 4 i
| R103 D B B&%szo 11— 8 via  sHDN B :
: 2 : | x2-30—C not fitted ar I: 2 i
I I
! 22 |——)—Ox20-7 o DCC1 R42 FEEDB SENSE !
E o H—Ox8-7 D22 E : 100 8 iwpur  out M |
B I R43 I
X BF —OX7-2 SSA33L SSA33L I——)—Ox3-2 L DCC-IN 1 IC40 !
| SSA33L SSA33L K .7  SENSE9 P 100 - S08 .
E 1 o 7 sENsE - _ DB I RNTE K E ! X2 VCCDCC | ot fited A cas I Lo |oss |
— 4 RN3B1k I — - - = I
| I~ R104 y s N R42, R43 as alternative 22025V | nf. 100n 1 [ 100n :
| 22 [ |
I - I r
: 22 —>—0Ox20-6 | : !
| )—0OX8-6 D24 " |
I D8 BF [ )
! BF )—Ox7-3 SSA33L SSA33L I——)—Ox3-3 L I
) SSA33L SSA33L SENSE? 5;,5 3 s  SENSE10 ) : :
I ‘ I ey
i "Dy ¢—3—8 - — = ¢ RNIC1k i GND |
: — ———— ¢ RN3C1k R114 : i— -i
| R106 - I
| 22 [ |
1 22 - [ |
| =—>—Ox20-5 N R2_ Current Source :
[ D10 D—OX8-5 D26 D VUP !
| Y (! - |
! BF N—Ox7-4 SSA33L SSA33L L—o0Ox34 L x T2 !
SSA33L SSA33L = ! BC860 |
1 SENSE11 1 |
| K 45  SENSE3 D27 9 R4N S fk U . D3 |
[ D1 ¢ _—1>— — — L !
! - — — { RN3D 1k R115 L 0 “T PMEG2020 |
| R107 - 5 0 (4 !
i 22 l__)_oxzo_4 | | 10k - Transistors: or equivalent |
I I | [ | |
| | | S—
>—Ox8-4 D28 I ISOURCE_ON R26 BC850 |
| D12 BF o !
! Bf —OX7-5 SSA33L SSA33L '——)—Oxs-s b aND I
SSA33L SSA33L < SENSE12 ! !
| K SENSE4 D29 $——I—° | L o o 4
X D13 —r—18 - — " § RN2A 1K |
! - — ~ " { RN4A 1k R116 \
! R108 1 2 '
I I
: 22 —>—0Ox20-3 :
I I
| D14 -Oxe:3 I?'%? |
! BF —OX7-6 SSA33L SSA33L |——)—Ox3-6 !
! SSA33L SSAYSY SENSES N1 7 sensens :
[ D15 $—2— - —— { RNZB Ik .
| - —~> | RNB1k R117 \
! R109 s ps |
I I
: 22 |——)—Ox20-2 !
| . D32 |
: e D—Ox8-2 %sr :
! S'%,;%L v~ —OX7-7 SSA33L SSA33L I——)—Ox3-7 !
JN
| K s s  SENSE® D33 ¢—3——6 SENSE14 !
| D17 ¢ — ——+¢ RN2C 1k |
: — RN4C 1k R118 :
R110 y
! 22 :
! 22 —>—0Ox20-1 !
I I
| D—Ox8-1 D34 !
| D18 BF |
! BF )—OX7-8 SSA33L SSA33L L—o—Oxas :
| SSA33L SSA;B%L SEnSET Tl a5 SENSEts !
. D19 ¢—ir—— - — > ¢ RNZD 1k !
| — — RN4D 1k 7 R119 1 5 |
X R111 — 1 X
i > 22 | ENTWICKLER: Kufer DATEINAME: GBM16TS_1.1
I I
X X ZEICHNER: Last mod: nicht gespeichert!
: use only SMD, THT-Resistors are not fitted V1.6: 29.01.2012 swapped connectors to RIA Plug : AUFTR.-NR.: Blatt:
I I
ST T T m oo oSS ST S ST S oSS S oSS S So S ooo S oosoooooe - GER-NR:: zu GERAT:  OpenDCC 213




01 | 02 03 04 05 06 07 08
G B M 1 6TS Note: we need a LED BiDiB
r--r-r—-r—,/-"""~""~"""T"~" """ T"T"7"~"""T"°"°"°"°"°""~"°" " °"°"°"7”"~¥"°”"~*"°"°"°"*°"°" °"°~” *T> /T, TTTTTTT7% 1T rr--——"7"fT-"7T""T"T"~—"f"~"""""¢"°~""¢"""~""~"""~""""°"""°"¢"*"""~""""" " ""°"¢""""*"""~"""""*"""¢""""*""*"""*"*"*""""°"*"""%°"7"*"%°"*"~”"~"~”"°¥"~"°~"°~"°"°"°™"°”"°¥”"°¥"°¥"°”"°¥” ° °/ ;~; O, TTTTTTT "
I [ I
I [ H H ey I
. Power Supply .+ BiDiB-Interface Additional Power :
: : : o (only once in a system) T1 :
! 22 b Q +5V/1 : :
S R12 ! ® ) !
i +12 +2\$/1 i | w1 J12 |
| 22 us PMEG2020 |, 5V D U1 ® |
N —
| R4 Step-Down _LC15 g D39 ps b 4 vop1 |, vbp2 [ >A :
| vIN  Boot [ x x VI I X I
124V DC T100n 10u, 300mA P 3 Nt > 1> ourt [ ¥ |
: sw 16 ® : -_?_ o 4Nz :B:gouw = Ic2 :
L2 | |
: o R9 N 8 outs gl < 3 |12 1 ro vcc | PMEG2020 41 X12-2 I
3 I — | ! 2| o 6 100n D42 |
! a e F8 S P 100UF, 6V P ! 5| R A = !
| ) o c16 P! 7 ' 10 c20 4 5 c12 '
| 4.7u, 25V 5 ol ——— | : 8 ENA1 : ENA2 15 DI GND WAGO02-255-402-5 :
| Cc17 8lEsop7e P 2 ot e B || 100n ISL3175 ” e =X |
| = LM2734 « I 1206 .: | oNDT  oND2 g & !
: 1206 or MCP16301 gLl : ) SI8631 ~ Q |
| - r) | |
| P L - GNDI |
. _L 0 GND N ‘ an !
I : n GNDI GNDI GNDI X
: GNDI L o SJ1 .
X o 1 qp2 o X42 :
| | N
: : X ol Fuse: X
N | 1: VCC . . . !
N | = : detect 3E only fitted, if this board 1
| & | = 8 2:d
e U 4. x > 3:GND yiN : . :
| L 4,5: BiDiB: Data A, B (I supplies BiDiBus 12V |
\ o vee 6' ACK L= !
| x 7.8:DCC: A, B i
X43
| ¥ 100n ° |
! o 3 BPLUS !
| oo | i c18 0 !
I . I
| 4 i 5 [ DOONDOD TN !
! +VIN ‘+VOUT L IXRRXXRK |
! — wiNn  vout [— TRVC(;G o BIDIB_RX | GND TERM 0000000 :
: DC/DC CQNVERTER ° ! | BIDIB_DIR A !
| ! I | B I
BIDIB_TX o
: pci__| =CSO D = ADuM R10 B ;: 1J4 !
| [l — — - |
! 2 N lwvour B TuF o - 120 2 =] 5 | \
i 1 \ s GND D .\[]x — J-02-8 O A il |
X WVIN  -VOoUuT o X1 L = B il |
: DCiDC C%NVERTER o GNDI Ng ;E :
I [ — ! I
| ‘ [l ] % l
I [ B I
mn . 1 _ T T ©ONODO
| &b | &ND ! I A 1 5 B 382858883 !
! ‘ o GND & S 0000000 ' |
! ! i T2 e © PN GNDI [
: | o x not fitted X
| : [ Testpoints 1r=1J5 1
| \ I Py |
I [ — I
BIDIB ACK 3=
| P 4 | E] |
| [ S | |
| [ 68_ ! |
| H BIDIB_DCCA 7 | !
| L BIDIB_DCCRB 8 | X
| L - :
| D R11 J2 |
| I —1 1 . |
| [ TX complete 120 2 GNDI !
: : : TX abschalten J-02-S :
| ' RX enable e )
! o <BiDBY <BiDiBY <BiDiBY o © r © o ©® o !
! L R % 2R R R R R !
| i 2999 9999 |
I [ I
I [} T~ I
: : | l l KBiDiB> |
| L L |
| S GNDI_ _GNDI_ _ _ - ________ a
I I
I I
I I
I I
I I
I I
I I
I I
| |
I I
I I
I I
! ! ENTWICKLER: W. Kufer | bATEINAME: GBM16TS_1.1
I I
| | H5 ZEICHNER: Last mod: nicht gespeichert!
I I
e - '\HAGOUNT'PAD'ROUND32 AUFTR.-NR.: Blatt:
www.opendcc.de MOUNT-PAD-ROUND3.2 GER.-NR.: 7u GERAT: 3/3




