Sheet: Power Supplies

Sheet: Processor

Sheet: Stepper Driver

File: Power.sch

Sheet: Heater & Fan Contral

File: Processor.sch

Sheet: Comms

File: Stepper_Drv.sch

Sheet: Headers

File: Htr_Fan.sch

File: Comms.sch

File: Headers.sch

http://www.ohwr.org/attachments /2388 /cern_ohl_v_1_2.txt
CERN OSH License 1.2
Think3DPrint3D, RepRapPro

File: Duet0.6.sch

Sheet: /

Title: Duet

Size: Ak [ Date: 18 oct 2013 Rev: 0.6
Id: 1/7

KiCad E.D.A. eeschema (2012-01-19 BZR 3256)—stable
L I




. . =
X—Axis Stepper Driver Y-Axis Stepper Driver Digital Current Limit Control i
> > :
M M
s e
'S + 'S +
Sl
c22 C32 U
Ou 9 Ou 9 :
Ea— Ea— 55
BITE c26 EITE c36 1 L% «1)g
I - P3A 2 P2A -, "l
I 0u22 0u22 B 2 P3W§ = gpzw
3_pss P28
4 16
5| e/ Mepanxg, A s
IR ) IR ) 2 scL ESET 2
IR E I DA P
. o N o e o N o 8 lrip pop 13
£ & a 2 L 38 ¢ X_REF - P1w§ " gpow —
Mst = 7 ourtap18 X_MOT_1A Mst = 7 ourtap18 Y_MOT_1A 10 tpia—r @ poA (L1
Ms2 outip 15 X_MOT_1B Ms2 outip 15 Y_MOT_1B U9
> >
" " ou2a 18 X_MOT_2A " ouT2a 19 Y_MOT_2A "
+ X STEP STER ourze |22 X_MOT_28 + STER ourze |22 Y_MOT_28
DIR DIR
(B E— & 1 %
/ENABLE e e VBEF 700k 25| JENABLE e oo VEEF <
us J3 u7 V17
cpa 2 Out A -J cpa |2 Out J 2k7 resistor chosen to give range of VRef with OR1 sense resistors
AL9B2SLPTR ALIB2SLPTR for full range of current, to use the maximum current
R39 cooling would be required.
/RESET REF |12 X_REF To} 7| /RESET REF |12
/SLEEP I;g /SLEEP
SENSEL |27 SENSEL |27
= 20 e 20
PR o g sewse2 o | yres g sense2 Endstaps.
o g o o
222 8 222
s s

24
25
24

5 o B
ROSC 2 ROSC 2
14 56
c20 ) = cs0 ) | =
= Out = R Out
0u22 0u22

Z—Axis Stepper Driver ﬁ Extruder Stepper Driver
>

+3.3V

S
c25
out

o Im

o
N

SR S
. o~ o 2 o~ o
& 23 8 S 33 8
g 23 2 g 23 2
Ms1 > > oura |18 Z_MOT_1A Ms1 > > outa |18 E0_MOT_1A
Ms2 outie |15 Z_MOT_1B Ms2 outie |15 E0_MOT_18
= =
” " ouT2A (12 Z_MOT_2A ” " ouT2A (19 E0_MOT_2A
+ ZSTEP " STER out2p |22 [Z_MOT_28) + EQ_STEP " STER out2s |22 [EO_MOT_28)
ZDIR DIR E0_DIR DIR
R28 3 cp1 14,—_|_czg ® RLQ 55 cp1 14,1@ *®
100k /ENABLE VREF 100k /ENABLE VREF
= |z = Q18 a2 Tut e
A4982SLPTR \——‘ A4982SLPTR
R29 R41
10} L /RESET REF 12 +—{Z_REF] o} 7| /RESET REF (12 ¢
Qg JSLEEP Qg /SLEEP
17 17
SENSEL SENSEL
2 20 2 20
PR R £ sense2 PR R £ sense2
8 lrosc = 2 2 8 lrosc 2 2 2
S c15 S 57
= S - - I -
Oul Oul
0u22 0u22 http://www.ohwr.org/attachments /2388 ,/cern_ohl_v_1_2.txt
CERN OSH License 1.2
Think3DPrint3D, RepRapPro
J7 File: Stepper_Drv.sch
Sheet: /Stepper Driver/
Title: Duet
Size: A3 [ Date: 18 oct 2013 [ Rev: 0.6
KiCad E.D.A. eeschema (2012-01-19 BZR 3256)—stable [1d: 2/7
< T 5 3 T




12-24V Input, 5V 2A Qutput
PWM Buck Converter

D2
SS3P4

JPS

N\ 2
SV_EN
Ir\
o

VBUS limited to 500mA
by the USB specification

ATX Spec advises
at least 780mA

215 this design allows
x| 2 up to 1A
5V Input, 3.3V 500mA Output PS_ON Cantrol
Low Drop—0Out Linear Regulator
u2 PS_ON_IN
+5V 3w out
our
2 TR7 4
M1

PS_ON_CONTROL

v
BSH105

CERN OSH License 1.2
Think3DPrint3D, RepRapPro

http://www.ohwr.org/attachments /2388 /cern_ohl_v_1_2.txt

File: Power.sch
Sheet: /Power Supplies/

Title: Duet

Size: Al [ Date: 18 oct 2013

Rev: 0.6

KiCad E.D.A. eeschema (2012-01-19 BZR 3256)—stable Id: 3/7
[ I




T T - 5
(PANSION BED HEATER MOTOR LOGM
_/ Z_MOT_1B} —1r
Z_MOT_1A———2 N
I 3 3 2
/ Z_MOT_2A} to o
L & Z MO 28} 4 E
e Ny 5 [Z_5TOP_CONN 5 .
6 6
e 10 X Bed Heater + Pins 7 7
8 8
/ = / Y_MOT_18} 2 -
11 10 Y_MOT_1A} 10,
TXDL fe _MOT_1A} .
RXDL nre = Y MOT_2A} il 2
@0 12 B Y_MOT_28] 12 g
/ [BED_THERMISTOR ) 2 22 2 £ [Y_STOP_CONN 131, .
(Ferw 5. VSSA i —q g E o
A 15 = 2 15
/ 16 High Cu%rent 6
(PespwiAD—— . crew Term
17 1 17 |,
w7 X_MOT_18]
18 X_MOT_1A} 18
G SR LA 10 =7 BT 8
/ /’ X_MOT_2A} ) g
10 X Bed Heater — Pins 20 < MOT 58] 20 5
(s ——2L 1. _MOT_28B} =
/ [BED-) 2 [X_STOP_CONN 2t [, .
22 22
V
23 23
/
24 24
y 2 .
1 Lo
E0_MOT_18B}
(ePamPesey 22 % E_VOT_1A] 2 .
N 5 FO VoL 222 2
= | 26 g
2. = E0_MOT_28} :
e T [E0STOP_COMN =2l
= 30
(BE—3L )
(PBL5) 32 / High Current 31
PB16 Screw Term 32
AD7 334,
/ FO— 331,
34
TWDL 35 1.
35
TWCKZL 36 / V_IN f
@iy ——3 36
/ [EO_THERMISTOR .
VSSA) 38
@ ——3-
ol D2
40
V_IN
@i =
/ ~ 16
*/“
y
7
49
(om0
)1
http://www.ohwr.org/attachments /2388/cern_ohl_v_1_2.txt
CERN OSH License 1.2
Think3DPrint3D, RepRapPro
File: Headers.sch
Sheet: /Headers/
Title: Duet
Size: A3 | Date: 18 oct 2013 [ Rev: 0.6
KiCad E.D.A. eeschema (2012-01—19 BZR 3256)—stable [Td: 4/7
T 3 3 i




T I I 3 T 5 5
USB
& R1
L2 —
) 680K ETHERNET
39R 1% 3 P
(DFSOP) P
30R 1% N2 2 1N 8 ¢ 110
(oFSDH) 3 1 1vBus
A 22p 22p Tou
L D
(o) 5 | SHIELD CRYSTAL_4PI ¢
(VBUS} 22 [
S (ToTem) 2oz =
UOTGID = & X1 2
Tu 3 ; o o ™) ~ | L
~ o ~
NRST . 32 fgsp 2 % w2 g R15
TS4148 -LC7 < = a REXT 10
11 1 mp1o S S 6kh0 1%
= 0u = ETHERNET  J19
y [eweome—L2 1 MpC ™p | —Z 5 m
Ter J
71N our -8 VBUS o |8 EEM" =
5 6 RA 20 .
IN ouT RXER L
LSE 1 e |5 %:cig
Bl UOTGVBOF SP2525A RXDO KSZBO51RNL ="’
33R e
33— L EN o FlG -2 UFAULT G 15 | gyt U4 o — :
+3. — e
[+3.3V) 100k S (UFAULT) 33R 2208 i | SZ GREEN
O NC _XL' RQ 18 [ o
(ENET_CRS] — CRS_DV ] Ea SZYELLOW
N 33R B LEDO/NWAYEN [—30 2208 ‘ e
[ENECEn)y——=2—1 TXEN
LED1/SPEED |31
[ememon—24 | TXDO S IS
Oul|l [oul
< 25 J-
TXD1 Lo INTRP 21 -Eg
N ;=4 pad ) ]
(ENET_REF_CLK} ) L 19 REF_CLK E 2 % ; =) a
33R ; ; o o = = (SN SENE)
a a (&} (&} (&) (&) =z =z =z
~ o o O NN
| o~ o] N[N
uSDHC
L [ oar2
2 | pat3
3 1 o
4 1 voo
51 ok
71 para,/n0
8 | oant .
g coraDetect |,
JLC58 J15
-P-“z http://www.ohwr.org/attachments /2388 /cern_ohl_v_1_2.txt
% CERN OSH License 1.2
Think3DPrint3D, RepRapPro
File: Comms.sch
Sheet: /Camms/
Title: Duet
Size: Al [ Date: 18 oct 2013 Rev: 0.6
KiCad E.D.A. eeschema (2012-01-19 BZR 3256)—stable Id: 5/7
T T 3 T 5 I 5




BED MOSFET CONTROL

3
+5V

RE5

EO MOSFET CONTROL

+3.

R7B
100k

FAN MOSFET CONTROL

R79

100k

+3.

E
‘ £
TR1 4 S TR3 TR5
. TR2 TR4 TR6
o ! 5 .
BED_PWM [: 1PDO36NO4L [: 1PDO3ENO4L [: 1PDO36NOAL
BSH105 ] | - BSH105 | BSH105 |
R20 “
e
~
THERMISTOR INPUTS
Tamsge e e =l 3
e S5 ' Tk thernistors)
[EO_THERMISTOR)——————¢ ¢ <BED_THERMISTOR]
C18 Cc19
s oL
“Tou 10
&
2
>
http://www.ohwr.org,/attachments /2388 /cern_ohlv_1_2.txt
CERN OSH License 1.2
Think3DPrint3D, RepRapPro
File: Htr_Fan.sch
Sheet: /Heater & Fan Control/
Title: Duet
Size: A3 | Date: 18 oct 2013 [Rev: 0.6
KiCad E.D.A. eeschema (2012-01-10 BZR 3256)_stable [is: 6/7
T 3 5 [] I




T
VooPLL
= co6|ce
- W7 Pt
VoD VDOCORE
; TP Tt or T
vioo El [ El <
(FOVREF] 5| 2| &
[ cas _Jcas _|cso _|cuo BlE| & VQDCPRE,
Tui Tui Tui Tui { ‘{
35 vour s <> - T g2geg¢e¢e
o PB25 /RS0 144
pazy 183 5
*x—1—PR26/cTSO PR3 142 5
2| pag/utxn pazz 281 5
RROT)—3—| PAL0/RXD0 PB14/PUNH2 |40 (PTT/PWIAZ
PALL/TXDD prog (138 5
RXDD)—S5— Pa12/RXDL peo7 (130
(DB pat3 /o1 pr2s [437_zom
RTST)—L—{ Pa14/RTsL pros 136 (e N
a
8 pats/crst pe24 PNy |-L35(BED PWI) "
TVOT)—2—| PAL7/TWDD Pe23/PunLs (134 (PEIT PWHIE u
wsEr—13 | oo pe2z/punLs (133 (FTa7 pwHIE) 2T
@24 pot peat/punty [ 432 (ot mwiCE =
Po2 PC20/PuMH =
=16 P03 PCo/ERASE |-130
w47 pos pB11/u0TG1D [228 (TGTETD)
o8 pos PB10/U0TGVBOF |28 (TOTEVBOF
19 lppg pB9/EMpi0 (127 (Evermmy
wsoR)—20 1 P07 Pos/ENDC |23 [EETHD
[Foconmon—2L | pos PB7/ERXER |—122 (ERETTCER]
22 poo PBE/ERXL
(=23 pro pas /Erxp [220
PAL PB4/ECRSDV.
e 25 pas pe3/ETx [218
JESTD—25 | b7 peio |247 5
& (TRxm)y—21 pas/urxo pcu/pwnLy 216
28| ppos/Tck PB2/ET0 |15 (ERETTRD
PB29,/701 PB1/ETXEN eI
29 Ut 14
} I 30 pa30/00 ATSAM3XBE PRO/EREFCK
\;MPBM/TMS LQFP100 pazg [ 112
T *x32 P10 PA28/SPI0NPCSO 211 (RO NPCS0
RESET UFAULT—S5— Pt Phz7/5Pi0_spek [0 (GPIOSPCR
s Py SPI®)
FANO_PWHT PC2/PWHLO PAZ6/SPI0_HOSI (SPIO_HOST
PESPWHHD)—50— Pe3/Puiiko PA25/5PI0_M50 108 (SPIO W10
83 | pes/pumHL pa21/mcoa0 107 (WEOAD)
FCE_PWNIZ)—54 | s /PUNL2 P30 103 5
85 pe7/PWMH2 pr2o 202 5
FOPW]—66 1 Pea/PuNLS Pe1o/punis |01 (PETG PG
PCI/PWMHS PCLE/PWHHE
Soc)—58{ Pe27 pe17 |99 (FETT
PAL/TUCKO pris
WEER)—TL— P19 MECK peis |97 (PETS
PA20/MCCOA pris
PETE)— 16 PB15 peis |95 (PETS
(PBEe—T7— psis priz (94 (pETT)
78| pate/aD7 peis 93 (FEIT
(HEORD)— 12— Pa2is/MCDAS pa21/A014 |52
WEDRZ)—80 1 PA23/MCDA2 $820/A013 [—SL (FBTS
81 | paz2/MCDAL pa19/A012 29 (ADTZ)
EGTHERNTSTOR)—82— Pas /403 pa1e/a011 [ 89 (BT
83 | pas 02 PBL7/ADL0
84t pas/ant Po13/mWek (BT (TWeRT 2c(1)
(H0)—85— pa2/a00 Pe12/Twp1 |86
<2
@R 37 hsop Puot
DHSDM JTAGSEL “5‘%7
30 1y 47 Integrates a permanent
eus NRSTE T5K pullup resistor RESET
40 vee xinzz 48
= orsoP youTs2 |49 -
“UFE T w43 orsom shon |50 5
B s g
3 H Fwup 535
£22:22:¢ & NRST |52 (NRST
VSSA] Rttp://www_ohwr.0rg/attachments /2388 /cern_oh v_1_2 &t
: CERN QSH License 1.2
v Think3DPrint3D, RepRapPra
File: Processor.sch
i Sheet: /Processar/
Title: Duet
Size: A7 | Dater 18 oct 2013 [Rev: 0.6
KiCad EDA._eeschema (2012-01-10 BZR 3256)stable [ia: 777
T i 3 B T 10 i T




