1 I 2 I 3 I 4 v

EMV Filter DC/DC 5V 500 mA CPU

C#743302

PS5V PS5V c3 c4 Cc5 c6
Cc1 100n L1 56uH_744777156 o T 100n 100n 100n 1n L2 10uH Wil 74476410
—_> PH VINP VIN [ > H - S S ~ ) Avee
P VML Vi R1 [=] [=} c2 c7 c8 c9
© L3 MRA4003T3 N1 TPS54060DG 52,3k Z Z 10n 100n 10n n
X1 10uH Wii 74477410 BOOT g PH 10 © &
VIN ] I3
1 A }} K e § vsenee |2 g g VSS VSS VSS VSS VsS = = =
EN w COMP ~ ~ d
- R2 SSTR 2 PWRGD 5 R3 . B 3 u1 94399 Ei
— RT/ICLK GND ca 3 8
2 — 3 3
z ce B oSk | V2 g g SCs 1 pLO(CPY) 8888 9 (ADO) PAO
lc—n ': 2 32 DIR_DRV3 PL1(ICP5) >3>33 > (AD1) PAL
2 n 22 Ra s L & L Scs 2 PL2 (T5) < (AD2)PA2
g T T STP_DRV3 PL3 (OC5A) (AD3) PA3
R6 15n 237k RS c12 c13
3 56k c20 c21 10k SCS_3 PL4 (OC5B) (AD4) PA4
g ci4 c16 ci7| ci8 Tom - D_D6 PL5 (OC5C) (AD5) PAS
= | 1000 Son| o 10n | 100n P SCS_4 PL6 (AD6) PAG
1 2 ! TASTS PL7 (AD7) PA7
GND w1 C11 ==
g oy ENA_DRV3 PKO (ADC8/PCINT16) (SSIPCINTO) PBO
Cip  TURISOV 1206 587-2994-1-ND D_RS PK1 (ADCO/PCINT17) (SCLK/PCINT1) PB1
0041 PK2 (ADC10/PCINT18) (MOSI/PCINT2) PB2
4.7UFISO0V 1206 567-2994-1-ND PK3 (ADC1L/PCINTL9)  (MISO/PCINT3) PB3
PK4 (ADC12/PCINT20) (OC2A/PCINT4) PB4
. PK5 (ADC13/PCINT21)  (OCLA/PCINTS) PB5
PK6 (ADC14/PCINT22) (OC1B/PCINT6) PB6
USB Power switch RESET & Watchdog PRO(ADCIUPCINTZZ)  (OCIBIPCINTS) P36
————————————————————————————————————————— | P5V
| ° PJ0 (RXD3/PCINTO) (A8) PCO
o P5V ‘ 2 PJ1 (TXD3/PCINT10) (A9) PC1
8 PJ2 (XCK3/PCINT11) (A10) PC2
8 €25 100 ? = | CSS C24 R10 PJ3 (PCINT12) (A11) PC3
] U2 N 100n 55 33k
a la [T < ! = PJ4 (PCINT13) (A12) PC4
INI+ VDD - 2 | R11 OR N2 PJ5 (PCINT14) (A13) PC5
N IN1- OUTL 2 . PJ6 (PCINT15) (A14) PC6
Ky 2 ! pco [ >—_3 WDI VDD PJ7 (A15) PC7
5 N2+ ouT2 (% & | P o | REs nRES
4 IN2- VSS 5 | nMREs [ >—— L MR GND co7 RXD2 PHO (RXD2) (SCL/INTO) PDO
8 e 57575550 ™02 PH1 (TXD2) (SDAVINT1) PD1
z I ) x
] LM358 F1467656 Q1 ‘ JUMPER 2.54 TPS3820-50DBVT 100n TAST_E6 PH2 (XCK2) (RXD1/INT2) PD2
= o | = L e e
OPTIONALE HZ3 PH5 (OC4C) (XCK1) PD5
| HZ2 PH6 (OC2B) (T1) PD6
D BESTUCKUNG TAST_E5 PH7 (T4) (T0) PD7 ENA_DRV1
STALLn 1 PGO (WR) (RXDO/PCINTS) PEO RXDO
SD Card Reader EEPROM STALLn 2 PG1 (RD) (TXDO) PE1 TXDO
STALLn 3 PG2 (ALE) (XCKO/AINO) PE2 PE2
STALLn_4 PG3 (TOSC2) (OC3A/AIN1) PE3 TAST2
P3V3 STALLn 5 PG4 (TOSC1) (OC3B/INT4) PE4 ES2
FA TASTL PG5 (OCOB) (OC3C/INT5) PES ES1
PS5V (T3/INT6) PE6 FAULTN
o (CLKO/ICP3/INT7) PE7 RESET_DRV
R13 R14 c28 [ 4
XTALL (INP) (ADCO) PFO STP_DRV1
SD1 3.3k 33k || == 1000 Ro2 Ro3 c29 o AR, oIh DRV
: : (ADC2) PF2 ENA_DRV2
DAT2 R15 1.8k 18p 16MHz F1841946
DAT2 a7y s (ADC3) PF3
CDIDAT3 [——CiD %—_8 ss VIN N L XTAL2 (OUT) (ADC4/TCK) PF4 PF4
CMD VSS Mosl R95 (ADC5/TMS) PF5 D_D-
vss H—x — AREF (ADC6/TDO) PF6 STP_DRV2
4 PaV3 R16 1.8k 33k 6 c30 Vss c32 coooo
VDD scL (ADC7/TDI) PF7 DIR DRV2
5 CIK 5 100n ca1 4 100n I zZzzz2
CLK <] sck SDA RESET CO600
vss [Hiyros—4 PCO
MISO X -
DATO HpaT RI7 18— wiso vss AT24C256C-SSHL-B VSS 18p AT MEGA2560 TQFP
DATL R96 VS
— R18 []R19 [] R20 10k RES
SD CARD F2081359 3.3k 3.3k 3.3k
=
= VSS VSS  VSS  VsS VSsS
LDO 3.3V 150 mA EXT Reset PIPSER Status LED
P5V
Pava ( NOT AUS ) 3
PS5V N3 N
e - - LED_RX 1
USB Interface VIN vour . | OPTIONALE Bz1 | H1 LED 0805
a < “ |
L4 0805Wi326 185 220 ON/OFF 2 RES : BESTUCKUNG | LeD TX RR |
— g X >—Ki
c33 T ) 1 > usssv GND _ BYPASS z | KXG0905c F1502728 I H2 LED 0805
000 —=— K2 c34 c35 c36 L[P2985-33DBVT c37 & [
JUMPER 2.54 100n 10n 1u
BU1 g4 R22 18k
Cc38 C39 VSS VSS  VSS VSs VSS VSS Varai
47p  47p 00
2  TXD RXDO
+—20 useom =3 RxD Jﬁ }'}—:<E DO BUZL He LEDOBOS e
UsBDP > RTS [ R21 3.3k R24 3.3k Pl
£1s R23 3.3k - LED13
8 | DRy ISP Programming ISP H4 ' LED 0805
USB C NC DSR NMRES
onnector 9] PRI It = s T = =
% RESET DCD »—ﬁ - A
VSs  VSS VSS 77| ggu RI €40 100n | P5V | pov
24 osco ! PGL I o .
T e —— L ‘ ! (>nrap | Conrad Electronic SE
USB3V GTL avaout - ceust (3 LED_TX : 5 > I MISO 3 Klaus Conrad Strasse 1
cat z000f ceuss|4 RIS d nRES ‘ scK B F20131013-01 RFO 92240 Hirschau
i} (32 R27 1.8k I s 2 | s
Toon 2E55E crusa & c ISA%KSI ‘ Mé)ss' x Projekt
ni o~
Mﬁ% ua | 6 MISO | x 1851 CTC V2.1
FT232RL SSOP F1146032 ! 1 OPTIONALE GroBe| Schaltplan Rev
= = I %= | VSs i
R’ BESTUCKUNG , a3 |POWER, CPU, SD und USB Teil 1

Datum: Wednesday, January 22, 2014 [Blatt 1 von 6
7 T 8]




1 I 2 3 4 v 5 I 6 I 7 I 8
DMS Verstarker und A/D Temperatur Messung Heizungen und Ausgange
Us PS5V x4
— o
out IN|E 7 g VML g
GND 10u 0805 587-2396-1-ND 2 2 3
L5 REF2940 ca5 o o &
0805 Wi1326 185 220 N N
% %
us 8] 8]
X7 o)
L6 out N ca4 ca6 c47 ca2  100n ca3  100n CSD18531Q5A 296-30573-1-ND
] C (0805 Wii326 185 220 GND 100n 100n 10u 0805 587-2396-1-ND
S ¢ ( VsS VsS VsS VsS
= REF2920 GND
3*
© u7 VSS H5 LED 0805
3 7 R34 3.3k us
VIN+ V+ X8
2 viN- ouT -8 — 11 vin+  vop F— o
cs0 | cs1 RG REF 1 ScL ScL - VML g
RG  v-[4 SDA SDA g ]
100n 100n L 61 yin- vss 2 g =
~ o
ADSI100A1 8
—— c48 Cc49
- R36 200R/5ppm 100n 1u
C52  100n Q4
1 CSD18531Q5A 296-30573-1-ND
Vss VSS Vss
- GND
Endschalter Beleuchtung Heizplatte
,,,,,,,, Vs S,S,,,,HS,L,ED,O‘EE,,,,,,,,,,,,,‘
PS5V PS5V | X10 ‘
VML [ 1 | o
. 3 |
x26 | L Schritt Motoren [ i g |
3 | 3 | X
RA2 R43 R4 R4S El | g | & ‘
1k 180R X13 1k 180R X14 g 8 |
R48 1 R49 1 VSS S ! ! X11 X12 : |
100R Q 100R ° | |
8 8 w7 | g 1 A g A g | Qs !
Es1 7 3 Es2 7 N 2 | g 8 8 Y 8 | CSD18531Q5A 206-30573-1-ND |
c53 & cs4 & =) o — N - N |
[$) [$) g = B2_1 [Ny B2 2 [y |
100 100 NS : 3 : -~ 8 -~ 8 ‘ I
1 1 & GND
Vss Vss =S VSs © | | I OPTIONALE :
psv | Z | [ VSS W7 _Leposos £ BESTUCKUNG !
I E I X16 X17 X18 X19
| | o
| <5 | AL © AL_¢ © AL © VML I3
RaG Ra7 PB6 ‘ 0, A2_3 < A2_4 < A25 < 3
Tk T80r X15 %) B1 3 3 Bl 4 3 B1 5 g N
RS0 =1 B2 5 B2 4 5 B2 5 5 S
100R > o Hz3 - © © ©
Es3 3 4 ouTL
2 3 S202S02F Q6
C55 3 CSD18531Q5A 296-30573-1-ND
100n
= = = GND
- - - - - - """"""">"">"">">"/""“"=>"”-~"">"=>""""~ a VsS H8 LED 0805 [ a
| | L e |
| | |
Taster Interface LCD Interface ! RS485 Interface ‘ g ‘
| g |
: | % OPTIONALE |
Psv ‘ RS7 3.3k | _ _ _°_ BESTUCKUNG
R59 51R N4 P3v3 R58  120R |
| s x22 o7
—
R60 3.3k R53 | Rné':éz RO vee 3 2! CSD18531Q5A 296-30573-1-ND
R62 3.3k R63 3.3k RS6 51R 22R 0.5W | RE B+ > S
R61 51R DE A Rl
R66 51R | TXD2 >4 DI GND = ‘
R71 51R x21 01 - DB7 ! SNE5HVD1781 © |
1 02-LEDA |
b-o7 2 03 - DB6 | ! 22 213FS )
3 _ | MAZ12-13-F SMAZ12-FDITR-ND
D_D6 2 gg Esg K : SN65220 |
5 - VsS VSs VSS  VSs
D_D5 3 2 06 - vss | . PS5V : VML
— 7 B 07 - DB4 | = R97
D_b4 8 2 08 - vss | X25 T OpthI’l 1/0 Servo R94 NB| I 1R 1206 .
x23 02 - EE DE 9 G 09-E | ! g
TAST3 1 03 - DN 11 10 - VoD ! o X30 ! g
- 11 - RAW l %
TASTL 2 04 - LE —2 12 - oo ! PF4 PC2 o [ Rxzs | gzlgfmssv S
TAST2 3 05 - ComM D_RS 13 [, PF3
TAST4 4 06 - Up 14 13 - RS [ PE2 r :
14 - VO ;B8 PD3
Py 8
Vel 2 g onoon R77 S pD2 3wzsa !
TAST E5 7 3 08 - z-ON o PC5 PC4 o |
TAST_E2 g 09 - CONT NB : PC4 ‘
TAST_E6 © 10 - NC PC2 3 H
b 11 - F_REV I PCO 32 I c’NMD Conrad Electronic SE
TAST E3 <} ] 12 - NC b LD R79 I PB6 s 3x254 : Klaus Conrad Strasse 1
TAST E4 1 3 -FAD - 18k ! e e i | F20131013-01 RFO 92240 Hirschau
14 - Z- |
TAST_E1 14 z-up | Projekt
|
| PCO und PB6 oprionais | 1851 CTC V2.1
| Doppelfunktion! BESTUCKUNG : GroRe| Schaltplan _ Rev
b PR R a3 | Messteil und Anschlusse 1
Datum: _Tuesday, March 04, 14 Blatt von
day h 04, 20 [B: 2 6
1 I 2 3 4 ¥ 5 I 6 I 7 B




1 I 2 3 I 4 5 I 6 7 I 8
Stepper Driver #1 Stepper Driver #2
C57 100n C58  1u/50V 0805 1276-1029-1-ND C60 220u/63V P10347-ND VM1 €63 100n C64  1u/50V 0805 1276-1029-1-ND C66 220u/63V P10347-ND VM1
L C59 .—L, L Cc61 L C62 .—L, L C67 L C68

100n 10n

GND GND ‘ Q
4 CSD18531Q5A 296-30573-1-ND

4.7uF/50V 1206 587-2994-1-ND
o GND
us
~ o
e

L

100n 10n

1
GND GND . ‘E

LTI &
T 4.7UF/50V 1206 587-2994-1-ND
J oo
u10
~ o o
¥ F 5

L

ses 1 o~ = 6 scs 2 = 6 CSD18531Q5A 296-30573-1-ND
SCLK gng 588 > Aéﬂﬁ - 1 SCLK gng S o s > Aéﬂﬁ - 1 4
SDATI SDATI ALLS > ALl SDATI SDATI ALLS > AL2
SDATO SDATO u «{ ﬂ o{ SDATO SDATO B «{ ﬂ 0{
Azt 5L o1 azns (-1 12
ENA_DRV1 g SLEEPN AOUT2 g 1 ENA_DRV2 g SLEEPN AOUT2 g 1
RESET DRV RESET oLs |32 CSD18531Q5A 296-30573-1-ND RESET DRV REsET oLs 32 CSD18531Q5A 296-30573-1-ND
STP_DRV1 STEP/AINL STP_DRV2 STEP/AINL
DIR_DRV1 DIR/AIN2 AISENP [-34 DIR_DRV2 DIR/AIN2 AISENP (34
AISENN 33 AISENN [-33
STALLn_1 STALLn ML STALLn_2 STALLn VML
FAULTn FAULTN B1HS 5o FAULTNn FAULTN BIHS 2~
BOUT1 BOUT1
1% BIN1 BiLS 26 1% BIN1 BiLS (26
BIN2 2 013 BIN2 2 014
B2HS B2HS
vs solhs 21 . CSD18531Q5A 296-30573-1-ND vs solhs 21 . CSD18531Q5A 296-30573-1-ND
VINT BaLs 23 4 VINT BaLs 22 4
> A2l > A2.2
GND BISENP i g o{ GND BISENP i EED o{
GND BISENN 015 GND BISENN 016
GND 4 CSD18531Q5A 296-30573-1-ND GND 4 CSD18531Q5A 296-30573-1-ND
PPAD BEMF PPAD BEMF
C69 c70 DRV8711 DRV8711DCPR-ND c72 c73 DRV8711 DRV8711DCPR-ND
100n 1n C71 100n 1n C74
n R80 n R81
0.033R WSHA-.033CT-ND 0.033R WSHA-.033CT-ND
GND  GND GND GND GND  GND GND GND
GND GND
ML VML
Q17 Q18
. CSD18531Q5A 296-30573-1-ND . CSD18531Q5A 296-30573-1-ND
e e
muw+—{:> B1_1 muw+—{:> B1_2
Q19 Q20
CSD18531Q5A 296-30573-1-ND CSD18531Q5A 296-30573-1-ND
ML ML
Q21 Q22
4 . CSD18531Q5A 296-30573-1-ND 4 . CSD18531Q5A 296-30573-1-ND
e e
> B2.1 > B2.2
WQN{ WQN{
Q23 Q24
4 CSD18531Q5A 296-30573-1-ND 4 CSD18531Q5A 296-30573-1-ND
R82 R83
0.033R WSHA-.033CT-ND 0.033R WSHA-.033CT-ND
L L
GND GND
c Klaus Conrad Strasse 1
F20131013-01 RFO 92240 Hirschau
Projekt
1851 CTC V2.1
GroRe| Schaltplan | Rev
as_| Motor Driver 1 + 2 !
Datum: Wednesday, January 22, 2014 [Blatt 3 von
1 I 2 3 I 4 5 I 6 7 I B




Stepper Driver #3

C75 100n C76

1u/50V 0805 1276-1029-1-ND

C78 220u/63V P10347-ND

v
9

L

c77

.—L,LC79

GND GND ‘ E
4

4.7uF/50V 1206 587-2994-1-ND 100n
o GND
U1l
~ o
e

-

L

C80
10n

GND

Stepper Driver #4

€81 100n €82  1u/50V 0805 1276-1029-1-ND

€84 220u/63V P10347-ND

VM1
9

.—L, AL C85
100n

uf

1
GND GND . ‘E

LTI &
T 4.7UF/50V 1206 587-2994-1-ND
J oo
u12
~ o o
¥ F 5

-

L

C86
10n

GND

scs. 3 scs & S ams S CSD18531Q5A 296-30573-1-ND scs.a scs S s CSD18531Q5A 296-30573-1-ND
SCLK SCLK © O > AOUTL SCLK SCLK © O > AOUTL
SDATI SDATI AlLs [ [ > AL3 SDATI SDATI AlLs -8 [ > AL4
SDATO SDATO u «{ ﬂ u{ SDATO SDATO B w{ ﬂ u{
Azns 31 Azns -3
ENA_DRV3 SLEEPN AOUT2 g 1 ENA_DRV4 SLEEPN AOUT2 g 1
RESET DRV Deeny s |32 CSD18531Q5A 296-30573-1-ND RESET DRV Deeny ors 32 CSD18531Q5A 296-30573-1-ND
STP_DRV3 STEP/AIN1 STP_DRV4 STEP/AINL
DIR_DRV3 DIR/AIN2 AISENP g DIR_DRV4 DIR/AIN2 AISENP g
AISENN AISENN
STALLn_3 8j& STALLn L STALLn_4 8:1‘1& STALLn ML
FAULTN FAULTN B1HS 5o FAULTNn FAULTn BIHS 2~
BOUTL BOUTL
121 ming BiLS 26 121 ging BiLS (26
B BNz B BNz
> Q29 > Q30
B2HS 5+ . CSD18531Q5A 296-30573-1-ND B2HS o+ . CSD18531Q5A 296-30573-1-ND
V5 BOUT2 [+ V5 BOUT2 [+
VINT B2LS i VINT B2LS i
> A23 > A2.4
GND BISENP i ngnN U{ GND BISENP i ngnN U{
GND BISENN 031 GND BISENN 032
GND 4 CSD18531Q5A 296-30573-1-ND GND 4 CSD18531Q5A 296-30573-1-ND
PPAD BEMF PPAD BEMF
c87 css DRVB711 DRV8711DCPR-ND coo | co1 DRVB711 DRV8711DCPR-ND
100n 1n C89 100n 1n C92
n R84 n R85
0.033R WSHA-.033CT-ND 0.033R WSHA-.033CT-ND
GND  GND GND GND GND  GND GND GND
GND GND
VML VML
Q33 Q34
. CSD18531Q5A 296-30573-1-ND . CSD18531Q5A 296-30573-1-ND
o B1_3 o B1.4
Q35 Q36
CSD18531Q5A 296-30573-1-ND CSD18531Q5A 296-30573-1-ND
VML VML
Q37 Q38
4 . CSD18531Q5A 296-30573-1-ND 4 . CSD18531Q5A 296-30573-1-ND
B B
> B2.3 > B2.4
ddn { ddn {
Q39 Q40
4 CSD18531Q5A 296-30573-1-ND 4 CSD18531Q5A 296-30573-1-ND
R86 R87
0.033R WSHA-.033CT-ND 0.033R WSHA-.033CT-ND
L L
GND GND
c Klaus Conrad Strasse 1
F20131013-01 RFO 92240 Hirschau
Projekt
1851 CTC V2.1
Grote| Schaltplan Rev
a3 | Motor Driver 3 + 4 1
Datum: Wednesday, January 22, 2014 [Blatt 4 von 6
1 I 2 3 I 4 5 I 6 I 7 I B




Stepper Driver #5

77777777777777777777777777777777777777777777777777777777777777777777777 -
|
|

C93100n  C94  1u/50V 0805 1276-1029-1-ND C96 220u/63V P10347-ND vr\Qm |
|
= L1TL c95 .—_Lt, L co7 L cos |
4.7uF/50V 1206 587-2994-1-ND 100n 10n |
J oo ‘”% GND !
u13 GND GND ‘ E 1 :
scs. s scs & F & I Awms 3? 4 CSD18531Q5A 296-30573-1-ND !
SCLK SCLk © O > AOUTL =0 1 -
SDATI SDATI ALLS > ALS !
SDATO SDATO w k% ﬁu{ |
Azns 51 Q42 |
ENA_DRV5 SLEEPN AOUT2 ¥ 1
RESET DRV et ors 22 CSD18531Q5A 296-30573-1-ND |
STP_DRV5 STEP/AINL !
DIR DRV5 DIR/AIN2 AISENP (34 !
AISENN B |
STALLn_5 STALLn VML !
FAULTn FAULTN B1HS [F2L— |
[28
BOUTL
21 piNg Bis (B— !
B BiN2 Q43 |
{22
B2HS - CSD18531Q5A 296-30573-1-ND |
V5 BoUT2 F2L— |
[2a
VINT B2LS Aol od
> A25 |
GND BISENP v lﬂm"‘“{ |
GND BISENN [24—— Qa4 |
GND 4 CSD18531Q5A 296-30573-1-ND |
PPAD BEMF ‘
cog | ciof DRVB711 DRV8711DCPR-ND |
1000 | 1n c101
1n R88 !
0.033R WSHA-.033CT-ND |
|
GND  GND GND GND |
GND :
VM1 |
|
|
Q45 !
_ CSD18531Q5A 296-30573-1-ND |
444 !
L %—D B1S |
Q46 |
CSD18531Q5A 296-30573-1-ND |
|
|
|
VM1 |
|
|
Q47 !
4 _ CSD18531Q5A 296-30573-1-ND |
|
379% > B2.5 |
143
Q48 |
4 CSD18531Q5A 296-30573-1-ND |
|
|
R89 |
0.033R WSHA-.033CT-ND |
|
ad |
GND !
|
OPTIONALE !
BESTUCKUNG !

OonraD

Klaus Conrad Strasse 1

Conrad Electronic SE

F20131013-01 RFO 92240 Hirschau
Projekt
1851 CTC V2.1
GroRe| Schaltplan 5 Rev
a3 _| Motor Driver 5 !
Datum: Wednesday, January 22, 2014 [Blatt 5 von
I 3 I 4 L 5 I 3 7 | 5




Taster Adapter
Wanne C#735606
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