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Proposed schematic for CR-10 / Ender-3 Controller-Board Rev 1.2.0

Reverse-Engineered from "Ender-3.PCB" - V1.1.2 plus V1.1.2 and V1.1.3 boards.

2019-06 R.Riedel

C28
100uF

GND

E-DIR
E-STEP

Y-STEP
Y-DIR

ZENABLE
Z-STEP

Z-DIR

FAN

Fid1 Fid2 Fid3

FETs

Power

USB

microSD Display/Encoder

Note: the module is patched in
the footprints and designators are different

"SQD97N06-6m3L" : 60V / 97A / 7mR

Example replacement parts:

HP129-5.0-2P

1
2

Hotbed

HP128-5.0-2P

1
2

Hotend

HP128-5.0-2P

GND 22

VDDIO 21

VDDANA 8

VDDIO 34

VDDCORE 53

Oscillator

SWD

ADC

I/O Ring Power

I/O Ring Power

GND 33

GND 7

VDDIO 56

I/O Ring Power

GND 54

PA00 (SERCOM1_PAD0)1

PA01 (SERCOM1_PAD1)2

PA02 (ADC0.0, DAC0)3
PA03 (ADC0.1, VREFA)4
PB04 (ADC1.6)5

PB05 (ADC1.7)6

PB06 (ADC1.8)9

PB07 (ADC1.9)10

PB08 (ADC0.2, ADC1.0)11

PB09 (ADC0.3, ADC1.1)12

PA04 (ADC0.6, VREFB, AC.013
PA05 (ADC0.5, AC.1, DAC1)14
PA06 (ADC0.6, VREFC, AC.2)15

PA07 (ADC0.7, AC.3)16

PA08 (ADC0.8, ADC1.2)17

PA09 (ADC0.9, ADC1.3)18
PA10 (ADC0.10)19
PA11 (ADC0.11)20
PB10 (SERCOM0_PAD3, SERCOM2_PAD3)23

PB11 (SERCOM4_PAD3)24

PB12 (SERCOM4_PAD0)25

PB13 (SERCOM4_PAD1)26

PB14 (SERCOM4_PAD2)27

PB15 (SERCOM4_PAD3)28
PA12 (SERCOM2_PAD0, SERCOM4_PAD1)29
PA13 (SERCOM2_PAD1, SERCOM4_PAD0)30

PA14 (SERCOM2_PAD2, SERCOM4_PAD2)31

PA15 (SERCOM2_PAD3, SERCOM4_PAD3)32

PA16 (SERCOM1_PAD0, SERCOM3_PAD1)35

PA17 (SERCOM1_PAD1, SERCOM3_PAD0)36
PA18 (SERCOM1_PAD2, SERCOM3_PAD2)37
PA19 (SERCOM1_PAD3, SERCOM3_PAD3)38

PB16 (SERCOM5_PAD0)39

PB17 (SERCOM5_PAD1)40

PA20 (SERCOM5_PAD2, SERCOM3_PAD2)41

PA21 (SERCOM5_PAD3, SERCOM3_PAD3)42

GND 47

VDDIO 48

PA22 (SERCOM5_PAD1, SERCOM3_PAD0, CAN0_TX)43

(XIN1)PB22 49

PA23 (SERCOM5_PAD0, SERCOM3_PAD1, CAN0_RX)44
PA24 (USB_N)45
PA25 (USB_P)46

(XOUT1)PB23 50

PA2751

RESETN52

(SWDCLK)PA3057

(SWDIO)PA3158

(SWO)PB3059

PB3160

PB00 (SERCOM5_PAD2)61
PB01 (SERCOM5_PAD3)62
PB02 (SERCOM5_PAD0)63
PB03 (SERCOM5_PAD1)64

VSW 55

I/O Ring Power

TX
RX

SCK

MOSI
MISO

SCK
MISO

MOSI

MOSI

SCK
MISO

TX
RX

TX
RX

U?

ATSAMD51J19A-AU

GND GND

C45
100nF

VCC

GND

VCC

GND

VCC

C?
100nF

xxx
L?

C?
4µ7

GND

SD-SS

USBDP
USBDM

VCC

SWDIO
SWCLK

SWO

RESETN

GND

VCC 1SWDIO/TMS2
GND 3SWCLK/TCK4
GND 5SWO/TDO6

KEY 7NC/TDI8

GND_Detect 9nRESET10

SWD

SWDIO
SWCLK

SWO

R?
10k

VCC

LED

VCC

VCC

DP3

SS12

VSupply

VSupply

VMOT

GND

Note: VCC = 3,3V

1
2
3
4

EXP_SERIAL

Header 1x4

VCC

GND

R?
100RR?
100R

PI16M01 

PI16M02 CO16M 

PIB0MOT01 

PIB0MOT02 

COB0MOT 

PIC501 
PIC502 

COC5 

PIC601 
PIC602 

COC6 

PIC701 

PIC702 
COC7 

PIC801 
PIC802 

COC8 

PIC901 
PIC902 

COC9 

PIC2801 

PIC2802 

COC28 

PIC3001 

PIC3002 

COC30 

PIC4101 
PIC4102 

COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4501 

PIC4502 

PIC5001 PIC5002 

COC50 

PIC5101 PIC5102 

COC51 

PIC?01 
PIC?02 

COC? 
PIC?01 
PIC?02 

PICP101 

PICP102 
COCP1 

PICP201 

PICP202 

COCP2 

PICP301 

PICP302 
COCP3 

PIDP101 

PIDP102 
CODP1 

PIDP201 PIDP202 

CODP2 

PIDP301 PIDP302 

CODP3 

PIETEMP01 

PIETEMP02 

COETEMP 

PIEXP101 PIEXP102 

PIEXP103 PIEXP104 

PIEXP105 PIEXP106 

PIEXP107 PIEXP108 

PIEXP109 PIEXP1010 

COEXP1 

PIEXP0SERIAL01 

PIEXP0SERIAL02 

PIEXP0SERIAL03 

PIEXP0SERIAL04 

COEXP0SERIAL 

PIFAN01 

PIFAN02 

COFAN 

PIFAN101 

PIFAN102 

COFAN1 

COFid1 COFid2 COFid3 

PIFP101 PIFP102 

COFP1 

PIHotbed01 

PIHotbed02 

COHotbed 

PIHotend01 

PIHotend02 

COHotend 

PIJS101 

PIJS102 
COJS1 

PIJS201 

PIJS202 
COJS2 

PIJS301 

PIJS302 
COJS3 PIL?01 

PIL?02 
COL? 

PILED101 

PILED102 
COLED1 

PILP101 PILP102 

COLP1 

PIM101 

PIM102 

PIM103 
COM1 

PIM201 

PIM202 

PIM203 
COM2 

PIM301 

PIM302 

PIM303 
COM3 

PIPWR01 

PIPWR02 

COPWR 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR2501 

PIR2502 
COR25 

PIR2601 

PIR2602 
COR26 

PIR?01 

PIR?02 
COR? 

PIR?01 PIR?02 

PIR?01 PIR?02 

PIR0P101 

PIR0P102 
COR0P1 

PIR0P201 

PIR0P202 
COR0P2 

PIR0P301 

PIR0P302 
COR0P3 

PIR0P401 PIR0P402 

COR0P4 

PIR0P501 

PIR0P502 
COR0P5 

PIR0P601 

PIR0P602 
COR0P6 

PISWD01 PISWD02 

PISWD03 PISWD04 

PISWD05 PISWD06 

PISWD07 PISWD08 

PISWD09 PISWD010 

COSWD 

PITF00 

PITF01 

PITF02 

PITF03 

PITF04 

PITF05 

PITF06 

PITF07 

PITF08 

COTF 

PIU?01 

PIU?02 

PIU?03 

PIU?04 

PIU?05 

PIU?06 

PIU?07 

PIU?08 

PIU?09 

PIU?010 

PIU?011 

PIU?012 

PIU?013 

PIU?014 

PIU?015 

PIU?016 

PIU?017 

PIU?018 

PIU?019 

PIU?020 

PIU?021 

PIU?022 

PIU?023 

PIU?024 

PIU?025 

PIU?026 

PIU?027 

PIU?028 

PIU?029 

PIU?030 

PIU?031 

PIU?032 

PIU?033 

PIU?034 

PIU?035 

PIU?036 

PIU?037 

PIU?038 

PIU?039 

PIU?040 

PIU?041 

PIU?042 

PIU?043 

PIU?044 

PIU?045 

PIU?046 

PIU?047 

PIU?048 

PIU?049 

PIU?050 

PIU?051 

PIU?052 

PIU?053 

PIU?054 

PIU?055 

PIU?056 

PIU?057 

PIU?058 

PIU?059 

PIU?060 

PIU?061 

PIU?062 

PIU?063 

PIU?064 

COU? 

PIUP100 

PIUP101 

PIUP102 

PIUP103 

PIUP104 

PIUP105 

PIUP106 

PIUP107 

PIUP108 

COUP1 

PIUSB00 PIUSB01 

PIUSB02 

PIUSB03 

PIUSB04 

PIUSB05 

COUSB 

PIX0STOP01 

PIX0STOP02 

COX0STOP 

PIY0STOP01 

PIY0STOP02 

COY0STOP 

PIZ0STOP01 

PIZ0STOP02 

COZ0STOP 

PIB0MOT01 

PIU?06 

NLBEDTEMP 

PIEXP1010 

PIU?029 
NLBeeper 

PIU?040 
NLE0DIR 

PIU?039 
NLE0STEP 

PIEXP106 

PIU?027 
NLEncoder0A 

PIEXP108 

PIU?028 
NLEncoder0B 

PIEXP109 

PIU?025 
NLEncoder0Button 

PIETEMP01 

PIU?05 
NLENDTEMP 

PIJS301 
PIM301 

PIR1201 

PIU?017 

NLFAN 

PIB0MOT02 

PIC502 

PIC602 

PIC702 

PIC802 

PIC902 

PIC2802 

PIC3002 

PIC4102 

PIC4202 PIC4302 

PIC4402 

PIC4502 

PIC5002 

PIC5102 

PIC?02 

PICP202 PIDP101 
PIETEMP02 

PIEXP102 

PIEXP0SERIAL04 

PIFAN101 

PIM103 PIM203 PIM303 

PIPWR01 

PIR1002 PIR1102 PIR1202 

PIR2502 

PIR0P202 

PIR0P302 

PIR0P502 

PIR0P602 

PISWD03 

PISWD05 

PISWD09 

PITF00 

PITF06 

PIU?07 

PIU?022 

PIU?033 

PIU?047 

PIU?054 

PIUP100 PIUP105 

PIUSB01 

PIX0STOP02 

PIY0STOP02 

PIZ0STOP02 

PIJS101 
PIM101 

PIR1001 

PIU?019 

NLHotbed 
PIJS201 

PIM201 

PIR1101 

PIU?018 

NLHotend 

PIEXP104 

PIU?023 
NLLCD0CS 

PIEXP103 

PIU?024 
NLLCD0MOSI 

PIEXP105 

PIU?026 
NLLCD0SCK 

PILED101 

PIU?030 

NLLED 

PITF07 

PIU?035 

NLMISO 

PITF03 

PIU?038 

NLMOSI 

PIUSB02 

PIUSB00 

PIU?055 

PIU?032 

PIU?031 

PIU?020 

PIU?016 

PIU?015 

PIU?014 

PIU?013 

PIU?012 

PIU?03 

PIU?02 

PIU?01 

PITF08 

PITF01 

PISWD08 PISWD07 

PIR0P401 

PIR0P501 
PIUP104 

PIR0P301 
PIUP106 

PIR0P102 

PIR0P201 
PIUP102 

PIR?01 PIU?063 

PIU?064 

PILED102 

PIR2501 

PIHotend01 

PIJS202 
PIM202 

PIHotbed01 

PIJS102 
PIM102 

PIFAN01 

PIJS302 
PIM302 

PIEXP0SERIAL03 PIR?02 

PIEXP0SERIAL02 PIR?02 

PICP302 
PIUP103 

PICP301 

PIR0P601 

PICP201 
PIFP101 PILP101 

PIR0P402 

PICP102 PIDP102 
PILP102 PIUP101 

PICP101 
PIUP108 

PIC?01 

PIL?01 
PIU?08 

PIC4201 PIC4301 
PIU?053 

PIC901 

PIR501 

PIC801 

PIR401 

PIC701 

PIR301 

PIC601 

PIR201 

PIC501 

PIR101 

PI16M02 
PIC5101 PIU?050 

PI16M01 
PIC5001 PIU?049 

PIEXP107 

PIR2601 
PIU?052 

NLRESET 

PISWD010 
NLRESETN 

PITF05 

PIU?036 

NLSCLK 

PITF02 

PIU?037 

NLSD0SS 

PIR?01 

PISWD04 

PIU?057 
NLSWCLK 

PISWD02 

PIU?058 
NLSWDIO 

PISWD06 

PIU?059 
NLSWO 

PIU?045 

PIUSB04 
NLUSBDM 

PIU?046 

PIUSB03 
NLUSBDP 

PIDP201 

PIUSB05 

PIC4101 

PIC4401 

PIC4501 

PIEXP101 

PIEXP0SERIAL01 

PIFP102 

PIL?02 

PIR102 

PIR202 

PIR302 

PIR402 

PIR502 

PIR2602 PIR?02 

PISWD01 

PITF04 

PIU?04 

PIU?021 

PIU?034 

PIU?048 

PIU?056 

PIC2801 

PIC3001 

PIDP301 

PIFAN102 

PIFAN02 PIHotbed02 PIHotend02 

PIPWR02 

PIDP202 

PIDP302 

PIR0P101 
PIUP107 

PIU?062 
NLX0DIR 

PIU?061 
NLX0STEP 

PIU?011 

PIX0STOP01 
NLX0STOP 

PIU?041 
NLXYEENABLE 

PIU?060 
NLY0DIR 

PIU?051 
NLY0STEP 

PIU?010 

PIY0STOP01 
NLY0STOP 

PIU?044 
NLZ0DIR PIU?043 

NLZ0STEP 

PIU?09 

PIZ0STOP01 
NLZ0STOP 

PIU?042 
NLZENABLE 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

VCC

NC7 OUT2A 26

V
R

EG
8

CP2 5

VBB2 28

CP1 4

MS210

/ENABLE2

G
N

D
3

VCP 6

MS19

OUT2B 1
SENSE2 27G

N
D

18

/SLEEP14

VDD15

REF17

DIR19

STEP16

MS311
RO

SC
13

NC20

/RESET12

OUT1B 21

NC25

OUT1A 24

SENSE1 23

VBB1 22

PA
D

0

U3 A4988

C11
100nF

VMOT

GND

C33
100nF

C10
100nF

S2
0.1R

GND

C12
100nF

GND

S1
0.1R

GND

GND
R14
10k

GND

C34
100nF

GND

R18
0R

R27
0R

R28
0R

R15
10k

R6
23k7

R13
100k

VCC

XYEENABLE

X-STEP

X-DIR

RP1
10k

C13
100nF

GND

GND

1
2
3
4

X-MOT

XH2.54-4A

NetX-MOT_3
NetX-MOT_4

NetU3_1
NetU3_26

C1
100uF

GND

X-MOT

2019-06 R.Riedel

VCC

NC7 OUT2A 26

V
R

EG
8

CP2 5

VBB2 28

CP1 4

MS210

/ENABLE2

G
N

D
3

VCP 6

MS19

OUT2B 1
SENSE2 27G

N
D

18

/SLEEP14

VDD15

REF17

DIR19

STEP16

MS311

RO
SC

13

NC20

/RESET12

OUT1B 21

NC25

OUT1A 24

SENSE1 23

VBB1 22

PA
D

0

U4 A4988

C15
100nF

VMOT

GND

C35
100nF

C14
100nF

S4
0.1R

GND

C16
100nF

GND

S3
0.1R

GND

GND
R17
10k

GND

C36
100nF

GND

R29
0R

R30
0R

R31
0R

R38
10k

R7
23k7

R16
100k

VCC

XYEENABLE

Y-STEP

Y-DIR

RP2
10k

C17
100nF

GND

GND

1
2
3
4

Y-MOT

XH2.54-4A

NetY-MOT_3
NetY-MOT_4

NetU4_1
NetU4_26

C2
100uF

GND

Y-MOT

VCC

NC7 OUT2A 26

V
R

EG
8

CP2 5

VBB2 28

CP1 4

MS210

/ENABLE2

G
N

D
3

VCP 6

MS19

OUT2B 1

SENSE2 27G
N

D
18

/SLEEP14

VDD15

REF17

DIR19

STEP16

MS311

R
O

SC
13

NC20

/RESET12

OUT1B 21

NC25

OUT1A 24

SENSE1 23

VBB1 22

PA
D

0

U7 A4988

C23
100nF

VMOT

GND

C39
100nF

C22
100nF

S8
0.1R

GND

C24
100nF

GND

S7
0.1R

GND

GND
R23
10k

GND

C40
220nF

GND

R35
0R

R36
0R

R37
0R

R24
10k

R9
23k7

R22
100k

VCC

XYEENABLE

E-STEP

E-DIR

RP4
10k

C25
220nF

GND

GND

1
2
3
4

E-MOT

XH2.54-4A

NetE-MOT_3
NetE-MOT_4

NetU7_1
NetU7_26

C4
100uF

GND

E-MOT

GND GND

GND

Reverse-Engineered from "Ender-3.PCB" - V1.1.2 plus V1.1.2 and V1.1.3 boards.

VCC

NC7 OUT2A 26

V
R

EG
8

CP2 5

VBB2 28

CP1 4

MS210

/ENABLE2

G
N

D
3

VCP 6

MS19

OUT2B 1

SENSE2 27G
N

D
18

/SLEEP14

VDD15

REF17

DIR19

STEP16

MS311

R
O

SC
13

NC20

/RESET12

OUT1B 21

NC25

OUT1A 24

SENSE1 23

VBB1 22

PA
D

0

U6 A4988

C19
100nF

VMOT

GND

C37
100nF

C18
100nF

S6
0.1R

GND

C20
100nF

GND

S5
0.1R

GND

GND
R20
10k

GND

C38
100nF

GND

R32
0R

R33
0R

R34
0R

R21
10k

R8
33k

R19
100k

VCC

ZENABLE

Z-STEP

Z-DIR

RP3
10k

C21
100nF

GND

GND

1
2
3
4

Z-MOT

XH2.54-4A

NetZ-MOT_3
NetZ-MOT_4

NetU6_1
NetU6_26

C3
100uF

GND

Z-MOT

GND

As Creality3D demonstrates with the V1.1.4 silent upgrade board,

an upgrade to TMC2208 drivers is possible with no change to the layout.

1,48V max! 1,48V max!

1,48V max!1,16V max!

The application note AN045 from Trinamic shows what needs to be done.

- the sense resistors need to be changed, Creality3D uses 0,15R

- the CP1/CP2 capacitors need to be changed to 22nF

- obviously swap out the A4988 chips for TMC2208 chips

-for at least the X-stepper Creality changed R6 to 10k

- according to the TMC2208 datasheet the VREG capacitor

should be much larger: 2µ2 to 4µ7

- setup new REF voltages

Especially removing the A4988 drivers is not an easy task!

If you are not familiar with QFN chip packages, please to not try this on your own!

You will likely end up with destroying your board!
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