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PWR_FLAG
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Use layout guide!
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IHLP4040DZER470M11

EEE-FK1H471AM
or
EEV-TG1V681M
or
AFK687M35H32T-F

Max 500mA to the OSD3358 and peripherals
Average OSD3358 and peripherals draw is 340mA
60mA×3=120mA for heatsink fans
1A for 1.2s for EPM
Absolute max 1.62A for 1.2s
Average 500mA

2.3=I_Load×(24+5)/24+((24×5×10^6)/(2×47×0.8×150×10^6×(5+24)))×1.2
I_Load=1.90308

+Vin1

Output 2

G
N

D
3

M
B

3

Feedback 4

O
N

/O
F

F
5

U3
LM2592HVSX-5.0

150kHz Fixed Switching Frequency

GND

Low ESR aluminum or tantalum
bypass capacitor at the input pin
RMS ripple current capability must
never be exceeded

Low ESR Electrolytic or solid tantalum capacitors
designed for switching regulator applications at output

Have a reverse recovery times of 50 ns or less
voltage rating must be greater than the DC input voltage

200J

Inverting regulator equation

C6
470F

C7
220F

F1
PTC

0805L110SL
1.8A trip current
1.1A hold current for 15min
takes 0.3s at 8A

FB38
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Inductors in parallel
in order to handle the current
*half the impedance*20A Fuse

4.16667 Days if drawing 22A
0.75120s if drawing 27A
5.1s if drawing 31.25A
PSU rating at LEAST 25A

BBBW has 100m Resistor 73L3R10J 
between GND and CGND

    refer to
landing pattern!

39532-1004

CGND

2x 3557

C2012JB1V226M125AC

HRP-600-24 PSU
16AWG Stranded Wire
2-36160-1 Ring Terminals
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VSSA_ADC_E8E8
VSSA_ADC_A9A9

VREFPB9
AIN7C9

ECAP0_IN_PWM0_OUT C18

U1F
OSD3358

MCASP0_ACLKR B12
MCASP0_AHCLKR C12

MCASP0_AXR0 D12

MCASP0_ACLKX A13

MCASP0_FSX B13
MCASP0_FSR C13
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MCASP0_AHCLKX A14

XDMA_EVENT_INTR1D14
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SPI0_CS1C15
SPI0_CS0A16

SPI0_D1B16

SPI0_SCLKA17

SPI0_D0B17
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UART2_RXD

UART2_TXD
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R29
0

AIN0
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R26
4.75k

R27
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GND

R28
0

R30
0 GPIO0_7

GPIO0_7

GPIO3_21
SPI1_SCLK

SPI1_D0
GPIO3_19

SPI1_D1
SPI1_CS0

XDMA_EVENT_INTRO

CLKOUT2

NC_B1B1

NC_C1C1

NC_D1D1

NC_E1E1

NC_F1F1

NC_G1G1

NC_H1H1
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NC_P1 P1

NC_B2B2

NC_C2C2

NC_D2D2

NC_E2E2

NC_F2F2

NC_G2G2

NC_H2H2

NC_J2J2

NC_K2 K2

NC_L2 L2

NC_M2 M2

NC_N2 N2

NC_P2 P2

TESTOUT A3

NC_B3B3

NC_C3C3

NC_D3D3

NC_E3E3

NC_F3F3

NC_G3G3

NC_H3H3

NC_J3 J3

NC_K3 K3

NC_L3 L3

NC_M3 M3

NC_N3 N3

NC_P3 P3

NC_C4C4

NC_D4D4

NC_E4E4

NC_F4F4

NC_G4G4

NC_H4H4

NC_J4 J4

NC_K4 K4

NC_L4 L4

NC_M4 M4

NC_N4 N4

NC_P4 P4

NC_D5D5

NC_V10 V10

EXTL3B Y20

NC_U11 U11

NC_V11 V11
EXTL1A Y13
EXTL1B Y14
EXTL2A Y16
EXTL2B Y17
EXTL3A Y19

U1L
OSD3358

Unused

SPI0_CS1

GPIO3_21

SPI1_CS0

Z2_ENDSTOP

BED_THERM

SPI1_MISO

SPI1_SCLK

SPI1_MOSI

SPI1_CS1VDD_ADC

VDD_3V3B

GNDA

Internal 150 FB
from E8 to VSS
unused on Replicape

PWR_FLAG

Can be Configured to Operate as a 4-Wire,
5-Wire, or 8-Wire Resistive Touch Screen
Controller (TSC) Interface

ADC4

SPI0_SCLK

FB44 BLM15AG102SN1D

FB41

BLM15AG102SN1D

SPI0_MISO

SPI0_CS1

SPI0_MOSI

SPI1_CS1SPI0_CS0

FB46

FB45
FB42

FB43

C10
100nF

GND
C11
100nF

GND
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R35
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R36

10k
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10k

R39

10k

R40

10k

R41

10k

R42

10k

R43

10k

R44

10k

GND
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100nF

C17
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100nF
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MMC1_CMD
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EMMC_RSTN
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D
2

SDA 3
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C
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4

WP5

IC1
24LC32AT-I/OT

R38
10k

C20
100nF

GND

GPMC_BEN0_CLE T6

GPMC_WEN U6

GPMC_CSN0 V6

GPMC_ADVN_ALE R7

GPMC_OEN_REN T7

GPMC_AD00U7

GPMC_AD01V7

GPMC_AD02R8

GPMC_AD03T8

GPMC_AD04U8

GPMC_AD05V8

GPMC_AD06R9

GPMC_AD07T9

GPMC_CSN1 U9
GPMC_CSN2 V9

GPMC_AD09T10
GPMC_AD08U10

GPMC_AD10T11

GPMC_AD13R12
GPMC_AD12T12
GPMC_AD11U12

GPMC_CLKV12

GPMC_A00 R13

GPMC_CSN3 T13

GPMC_AD15U13
GPMC_AD14V13

GPMC_A04 R14

GPMC_A03 T14

GPMC_A02 U14

GPMC_A01 V14

GPMC_A07 T15

GPMC_A06 U15

GPMC_A05 V15

GPMC_A10 T16

GPMC_A09 U16

GPMC_A08 V16

GPMC_WAIT0 T17

GPMC_WPN U17

GPMC_A11 V17

GPMC_BEN1 U18

U1H
OSD3358

GPMC
EMMC04G-S100-B08U

USR0
USR1
USR2
USR3

EHRPWM1B
EHRPWM1A

TIMER6

TIMER7

TIMER4

TIMER5

UART4_RXD

UART4_TXD

GPIO1_28

GPIO1_29

GPIO2_1

GPIO0_26
GPIO0_27
GPIO1_12
GPIO1_13
GPIO1_14
GPIO1_15

GPIO1_16.SIP

R31
0

GPIO1_16

GPIO1_17

GPIO2_0.SIP

A Y

3
5

2 4

U4

74LVC1G06

GND

C13
100nF

GND
R32

0
EMMC_RSTN

EHRPWM2A
EHRPWM2B

MMC1_CMD
MMC1_CLK

DAT3 B2

VDDI C2

V
S

S
Q

2
N

2

DAT0 A3

DAT4 B3

V
C

C
Q

4
P

3

DAT1 A4

DAT5 B4

V
S

S
Q

1
C

4

V
C

C
Q

2
M

4

V
C

C
Q

3
N

4
V

S
S

Q
4

P
4

DAT2 A5

DAT6 B5

VCC2F5

VSS2G5

RST K5

CMD M5

V
S

S
Q

3
N

5

V
C

C
Q

5
P

5

DAT7 B6

V
C

C
Q

1
C

6

VCC1E6

CLK M6

V
S

S
Q

5
P

6

VSS1E7

VSS4K8

VCC4K9

VSS3H10

VCC3J10

U5 EMMC**G-S100

Z_STEP
Z_DIR

X_STEP
Y_STEP
H_STEP

H_DIR
E_DIR

E_FAULT

Y_DIR

X_DIR

E_STEP

Y1_ENDSTOP

GPIO_48

Y_FAULT
H_FAULT

X_FAULT
Z1_ENDSTOP

X2_ENDSTOP

MMC1_DAT0
MMC1_DAT1
MMC1_DAT2
MMC1_DAT3
MMC1_DAT4
MMC1_DAT5
MMC1_DAT6
MMC1_DAT7

SERVO_0

VDD_3V3B

USR3
USR2
USR1
USR0

VDD_3V3B

VDD_3V3B

I2C0_SDA

I2C0_SCL

HDMI_INT
USB1_OC

TP5

ENC_B

DISP_INT

Y2_ENDSTOP

Alternative: GLS85VM1008A-M-I-LFWE-ND202

CLKADPI==48MHz

Removed OSC1, description for BBB (it is not applicable to Cimarron):

GPIO3_21 has a 24.576 MHZ clock on it.

o This is required by the HDMI Framer for Audio purposes.
We needed to run a clock into the processor to generate the
correct clock frequency. The pin on the processor was already
routed to the expansion header. In order not to remove this
feature on the expansion header, it was left connected. In order
to use the pin as a GPIO pin, you need to disable the clock. While
this disables audio to the HDMI, the fact that you want to use
this pin for something else, does the same thing.

MMCHS Clock and Reset Management



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 
KiCad E.D.A.  kicad 4.0.5+dfsg1-4

Rev: Size: A4
Id: 7/25

Title: 
File: usb.sch
Sheet: /USB/

UART1_TXD D15

UART0_RXD E15

USB1_DRVVBUSF15

USB0_CE M15

USB0_VBUS P15

I2C0_SCLC16

UART1_RXD D16

UART0_TXD E16

USB0_DRVVBUS F16

USB0_ID P16

I2C0_SDAC17

UART1_RTSN D17

UART0_RTSN E17

USB0_DP N17

USB1_IDP17

USB1_DPR17

UART1_CTSN D18

UART0_CTSN E18

USB0_DM N18

USB1_CEP18

USB1_DMR18

USB1_VBUST18

U1G
OSD3358

1OE
1

1A
2

2Y
3

GND
4

2A
5

Y1
6

2OE
7

VCC
8

U8
74LVC2G241

GND

UART0_RXD_IN

R52
100k

GND

UART0_TXD_OUT

GND

C26
100nF

GND

UART0_RST

UART1_TXD
UART1_RXD

I2C2_SCL
I2C2_SDA

USB.CLIENT.D+
USB.CLIENT.D-

USB.CLIENT.ID

R51
0

USB.HOST.D+
USB.HOST.D-

R45
0

GND

USB1_VBUS

USB1_DRVVBUS

R46
1.5k

R48
1.5k

USB/Serial

USB_HOST.D-
USB_HOST.D+

D+1

D-2

ID3 GND 4
NC 5

VBUS 6
U7

TPD4S012

C23
100nF

GND

USB1_VBUS

GND1

IN12

IN23

EN4 OC 5
OUT1 6
OUT2 7
OUT3 8

THERMAL 9

U6
TPS2051B

GND

R49
0

GND

GND
USB1_DRVVBUS

R47
10k

GND

D+ 1

D- 2

ID 3GND4
NC5
VBUS6

U9
TPD4S012

C25
100nF USB.CLIENT.D-

USB.CLIENT.D+

USB.CLIENT.ID

USB.B.VBUS
USB.HOST.D-
USB.HOST.D+

USB.CLIENT.D+
USB.CLIENT.D-
USB.CLIENT.ID

FB49
LI0805H151R-10

UART0_RXD

UART0_TXD

Z_FAULT

I2C2_SCL
I2C2_SDA

USB_DC

SYS_5V

VDD_3V3B

VDD_3V3B

VDD_3V3BUSB_DC

VDD_3V3B

Used a tantalum cap instead
of the large aluminium cap
TAJD227M010RNJ
instead of
AVE107M06D16T-F (100F) VDD_3V3B

I2C0_SCL
I2C0_SDA

USB1_OC

TP6

GND

R50
100m

73L3R10J

C22
220F

SR_EN

FB48

C24
100nF

GND

FB47

C21
100nF

GND

SIP_I2C0_SCL
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V
D

D
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1

LED2/nINTSEL 2
LED1/REGOFF 3

XTAL24

XTAL1/CLKIN5

V
D

D
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R
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RXCLK/PHYAD17
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RXD2/RMIISEL9
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MDIO16
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nINT/TXER/TXD4 18

TXN 28

RST19
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GND
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R68

1.5k

FB50
LI0805H151R-10

C29
100nF

GND

C30

100nF

GND

C32

470pF
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PHY_VDDCR

VDD_PHYA
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REFCLKO
RXD2/RMIISEL
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GND

R79

1.5k

R80

1.5k

R81
1.5k

MODE2
RXD1/MODE1
RXD0/MODE0

TD-
TD+

RD+
RD-

YELA
GRNA

MMC0_DAT1 G15

MII1_RX_ERJ15

MII1_TXD2K15

MII1_RXD1L15
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MII1_COLH16

MII1_TX_ENJ16

MII1_TXD1K16

MII1_RXD2L16

MII1_RXD0M16 MMC0_DAT3 F17

MMC0_CLK G17

MII1_CRSH17
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MDIOM17
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MII1_TXD3J18
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MII1_RX_CLKL18
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U1C
OSD3358

MII1_REFCLK

MDIO_DATA
MDIO_CLK

MII1_RXD3
MII1_RXD2
MII1_RXD1
MII1_RXD0
MII1_RXDV
MII1_RXCLK
MII1_RXERR

MII1_TXCLK
MII1_TXEN

MII1_TXD0
MII1_TXD1
MII1_TXD2
MII1_TXD3

MII1_COL

MII1_CRS_DV

SYS_RESET

MII1_REFCLK

MDIO_DATA
MDIO_CLK
MII1_RXD3
MII1_RXD2
MII1_RXD1
MII1_RXD0
MII1_RXDV
MII1_RXCLK
MII1_RXERR

MII1_TXCLK
MII1_TXEN
MII1_TXD0
MII1_TXD1
MII1_TXD2
MII1_TXD3
MII1_COL
MII1_CRS_DV

MMC0_DAT0
MMC0_DAT1
MMC0_DAT2
MMC0_DAT3

MMC0_CMD
MMC0_CLK

VDD_3V3B

VDD_3V3B

PWR_FLAG

VDD_3V3B is the source

25MHz
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SD.D2
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10k

R84
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10k

R86

10k

R87
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R88
10k

SPI0_CS1

R82

10k
SD.CDC15

MMC0_DAT0
MMC0_DAT1
MMC0_DAT2
MMC0_DAT3

MMC0_CMD
MMC0_CLK

F17
F18
G15
G16
G18
G17

VDD_3V3B

VDD_3V3B
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VDD_MPU_MON A2VPPM5

TRSTNB10

OSC1_OUTF20
OSC1_GNDG20
OSC1_INH20

OSC0_OUTK20
OSC0_GNDL20
OSC0_INM20

TDOA11

TDIB11

TMSC11

TCKA12

EMU1 B14

EMU0 C14

U1B
OSD3358

JTAG

R90
1M

C4318pF

C4418pF

R89
DNP-1M

C4218pF

C4118pF

Y3

7A-24.000MAAJ-T

Y2

AH-32.768KDZY-T
JTAG_TD0
JTAG_TCK
JTAG_TDI

JTAG_TMS
JTAG_TRST

JTAG_EMU1
JTAG_EMU0

D
N

P

32.768kHz

24MHz

https://www.digikey.com/products/en/crystals-oscillators-resonators/
crystals/171?k=&pkeyword=&pv46=14783&FV=8c0011%
2C22c0060%2C8640003%2C1f140000%2Cffe000ab%
2C402f3e&mnonly=0&newproducts=0&ColumnSort=0&page=1&quan
tity=0&ptm=0&fid=0&pageSize=25

6K30032768K0702070401

8.1.6.6 Spread Spectrum Clocking (SSC)
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BED_THERMBED_THERM_IN

VDD_ADC
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R94
10k

R934.7k

ADCADC_IN

VDD_ADC

GND GND

FB51
MMZ1608A252BTA00 0-1.8V

FB52
MMZ1608A252BTA00
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X1

C47
39nF

R96
4.7k

R95
100

Use TMC2130
Back-EMF Detection
DRV_STATUS Register
For X&Y MAX Endstops

Y1

C48
39nF

R98
4.7k

R97
100

Z1

C49
100nF

R100
4.7k

R99
100

ENC_A

C50
100nF

ENC_B

C51
100nF

X1_IN Y1_IN Z1_IN

ENC_A_IN

ENC_B_IN

VDD_3V3B VDD_3V3B VDD_3V3B

GND

GND

GNDGNDGND

RC_rise=183.3s

FB53
MMZ1608A252BTA00

FB56
MMZ1608A252BTA00

FB57
MMZ1608A252BTA00

R101
4.7k

R102
4.7k

D17
TPD1E04U04DPYR

GND

FB54
MMZ1608A252BTA00

FB55
MMZ1608A252BTA00

RC_fall=10s

V_IH = 0.65*VDDS_DDR

T_rise(20% to 80%)  1.4  256.62s

TAZ 6 X&Y homing feedrate:
100steps/mm * 30mm/sec = 3000steps/sec
1/(3kHz) = 333.33s

V_IL=0.35*VDDS_DDR

256.62s < 333.33s

TAZ 6 Z homing feedrate:
1600steps/mm * 12mm/sec = 19200steps/sec
1/(19.2kHz) = 52.0833s

T_rise(80% to 20%)  1.4  14s

14s < 52.0833s
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E Stepper Driver

e_stepper.sch

SCLK
MISO
MOSI

E_A1
E_A2
E_B1
E_B2

E_STEP
E_DIR

E_SS

E_EN

E_FAULT

E_STEP
E_DIR

QB 1

QC 2

QD 3

QE 4

QF 5

QG 6

QH 7

QH 9

SRCLR10
SRCLK11

RCLK12

G13

SER14 QA 15

U11
74HC595

SPI1_SCLK

SPI1_CS0

GND

GND

VCC

SR_EN

SPI1_MOSI

SPI1_SCLK

E_EN

SPI1_MISO

SPI1_MOSI
SPI1_SCLK

SPI1_MISO

SPI1_SCLK

E_FAULT

When SR_EN transitions from LOW to HIGH each D-FF of the shift-register
come out of their reset states and the output is set to high-Z, ready for writing
When SR_EN transitions from HIGH to LOW each D-FF of the shift-register
goes into their reset states and the output is enabled, SS/EN selected

SPI1_CS1 captures the data in the shift register and is ready to be driven
by the second stage of D-FFs

Writing and outputting data:
1. Bring SR_EN HIGH
 - output high-Z (pull-ups)
2. Write data
3. Toggle SPI1_CS1 _||_
4. Bring SR_EN LOW
 - output enabled, disable specific motors/ready to configure

X_STEP
X_DIR

X0_EN

SPI1_SCLK

Z_STEP
Z_DIR

Z0_EN

SPI1_SCLK

Z1_EN

SPI1_SCLK

Z2_EN

SPI1_SCLK

X0 Stepper Driver

x0_stepper.sch

SCLK
MISO
MOSI

X0_A1
X0_A2
X0_B1
X0_B2

X0_STEP
X0_DIR

X0_SS

X0_SG

X0_FAULT

X0_EN

Z0 Stepper Driver

z0_stepper.sch

SCLK
MISO
MOSI

Z0_A1
Z0_A2
Z0_B1
Z0_B2

Z0_STEP
Z0_DIR

Z0_SS

Z0_FAULT

Z0_EN

Z0_SG

Z1 Stepper Driver

z1_stepper.sch

SCLK
MISO
MOSI

Z1_A1
Z1_A2
Z1_B1
Z1_B2

Z1_STEP
Z1_DIR

Z1_SS

Z1_FAULT

Z1_EN

Z1_SG

E_A1
E_A2
E_B1
E_B2

X0_A1
X0_A2
X0_B1
X0_B2

Z0_A1
Z0_A2
Z0_B1
Z0_B2

Z1_A1
Z1_A2
Z1_B1
Z1_B2

Z2_A1
Z2_A2
Z2_B1
Z2_B2

Z2 Stepper Driver

z2_stepper.sch

SCLK
MISO
MOSI

Z2_A1
Z2_A2
Z2_B1
Z2_B2

Z2_STEP
Z2_DIR

Z2_SS

Z2_FAULT

Z2_EN

Z2_SG

H Stepper Driver

h_stepper.sch

SCLK
MISO
MOSI

H_A1
H_A2
H_B1
H_B2

H_STEP
H_DIR

H_SS

H_EN

H_FAULT

H_STEP
H_DIR

H_EN

SPI1_SCLK

H_FAULT

H_A1
H_A2
H_B1
H_B2

SS_E_T

SS_DOCK0_T

SS_DOCK1_T

SS_H_T

VDD_3V3B

SS_E_NVM

SS_DOCK0_NVM

SS_DOCK1_NVM

C52
100nF

GND

C54
100nF

GND

Y Stepper Driver

y_stepper.sch

SCLK
MISO
MOSI

Y_A1
Y_A2
Y_B1
Y_B2

Y_STEP
Y_DIR

Y_SS

Y_SG

Y_FAULT

Y_EN

Y_STEP
Y_DIR

Y_EN

SPI1_SCLK Y_A1
Y_A2
Y_B1
Y_B2

X1_B2
X1_B1
X1_A2
X1_A1SPI1_SCLK

X1_EN

X1 Stepper Driver

x1_stepper.sch

SCLK
MISO
MOSI

X1_A1
X1_A2
X1_B1
X1_B2

X1_STEP
X1_DIR

X1_SS

X1_SG

X1_FAULT

X1_EN

Can extract which
fault is occurring via SPI
by reading DRV_STATUS reg

Y_SG

Y_FAULT

SS_H_NVM

SPI1_MOSI

Z_FAULT

Z_SGX_SG

X_FAULT

Z_STEP
Z_DIR

Z_SG

Z_FAULT

Z_SG

Z_FAULT

Z_STEP
Z_DIR

X_STEP
X_DIR

X_SG

X_FAULT

R104

4.7k

R105

4.7k

R106

4.7k

R107

4.7k

R108

4.7k

R109

4.7k

R110

4.7k

R111
4.7k

VDD_3V3B

R103
4.7k

SR_EN

VDD_3V3B

R112
4.7k

R113
4.7k

Series resistor for reading temp
whilst docking/undocking

SPI1_MOSI

SPI1_CS1 SPI1_CS1

SPI1_CS1

SPI1_CS1

SPI1_CS1

SPI1_CS1

SPI1_CS1 SPI1_CS1

Y_MISO
Y_MISO
X0_MISO

X0_MISO
X1_MISO

X1_MISO
Z0_MISO

Z0_MISO
Z1_MISO

Z1_MISO
Z2_MISO

Z2_MISO
E_MISO

E_MISO
SPI1_MISO

Initial Condition ???

H_EN

SR_EN

Y_EN
X1_EN

GND

C55
100nF

GND

C53
100nF

VCC

GND

GND

SPI1_SCLK

SPI1_CS0

QB 1

QC 2

QD 3

QE 4

QF 5

QG 6

QH 7

QH 9

SRCLR10
SRCLK11

RCLK12

G13

SER14 QA 15

U12
74HC595

Z2_EN
Z1_EN
Z0_EN

X0_EN

E_EN

VDD_3V3B

May not be needed, check section 6.6!!!
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place a ceramic filtering capacitor (470nF)
as close as possible (1-2mm) to VCC pin
with GND return going to ground plane. 

Irms=(CS+1)/32 × Vfs/(Rsense+20m) × 1/2
CS is the current scale setting as set by IHOLD IRUN and coolStep
VFS is  the  full  scale  voltage  as  determined  by vsense control  bit

E_A1

E_A2

E_B1

E_B2

E_STEP
E_DIR

E_SS
SCLK

MISO
MOSI

C58
100nF

C63 100nF

C70

100F

C66

100nF

GND

C67

100nF

GND

+24V

C60
22nF

R120
220m

R119
220m

GND

R116
2.2

C57

470nF

GND

C68

100nF

E_FAULT

R114
4.7k

E_EN
Internal
Pull-Up

C59

4.7F

5VOUT

R117
5.23k

5VOUT

R118
4.75k

AIN_IREF=1-2.4V

R115
4.7k

C71

100nF

Bit 0 of GCONF:
I_scale_analog
0: Normal operation, use internal reference voltage
1: Use voltage supplied to AIN as current reference

The sense resistor voltage range can be selected by the vsense bit in CHOPCONF. The low sensitivity 
setting (high sense resistor voltage, vsense=0) brings *best and most robust current regulation*, while 
high sensitivity (low sense resistor voltage, vsense=1) reduces power dissipation in the sense resistor. 
The high sensitivity setting reduces the power dissipation in the sense resistor by nearly half.

A 100nF filtering capacitor should be placed as close as possible to the VSA pin to ground plane. The 
motor  supply  pins  VS should  be  decoupled  with  an  electrolytic  capacitor  (47F  or  larger  is 
recommended) and a ceramic capacitor, placed close to the device. 

For best precision, choose the sense resistors in a way that the desired
maximum current is reached with AIN in the range 2V to 2.4V

Vsrtl=325mV

Vain = 2.379759519V

Choose  sense  resistors  in  a  way,  that  normal 
IRUN is 16 to 31 for best microstep performance.

C61

470pF

GND

C64

470pF

C62

470pF

GND

C65

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U13 TMC2130

C69

10F

Place sense  resistors and all filter capacitors as close  as possible to the
related  IC pins. Use a solid common GND for all GND connections, also
for sense resistor GND. Connect 5VOUT filtering capacitor directly to
5VOUT and GNDA pin. See layout hints for more details. Low ESR
electrolytic capacitors are recommended for VS filtering.

See Chapter 29 of the datasheet for layout

Vain = 2.0V

Rsense = 100mOhm:
Vsense = 1 : 26.516504mA res : 397.747564mA range : 0.450780573A to 0.848528137A
Vsense = 0 : 47.877022mA res : 718.155325mA range : 0.813909368A to 1.532064693A

Rsense = 120mOhm:
Vsense = 1 : 22.728432mA res : 340.926484mA range : 0.386383348A to 0.727309832A
Vsense = 0 : 41.037447mA res : 615.561707mA range : 0.697636601A to 1.313198308A

Rsense = 150mOhm:
Vsense = 1 : 18.717532mA res : 280.762986mA range : 0.318198052A to 0.598961038A
Vsense = 0 : 33.795545mA res : 506.933170mA range : 0.574524260A to 1.081457430A

Rsense = 220mOhm:
Vsense = 1 : 13.258252mA res : 198.873782mA range : 0.225390287A to 0.424264069A
Vsense = 0 : 23.938511mA res : 359.077662mA range : 0.406954684A to 0.766032346A

Vain = 2.4V

Rsense = 220mOhm:
Vsense = 1 : 15.909903mA res : 238.648538mA range : 0.270468344A to 0.509116882A
Vsense = 0 : 28.726213mA res : 430.893195mA range : 0.488345621A to 0.919238816A

Vain = 2.379759519V

Rsense = 220mOhm:
Vsense = 1 : 15.775726mA res : 236.635888mA range : 0.26818734A to 0.504823228A
Vsense = 0 : 28.483949mA res : 427.259243mA range : 0.484227141A to 0.911486384A

5VOUT output voltage ceramic filtering capacitor (4.7F recommended)
should be placed as close as  possible  to  the  5VOUT  pin,  with  its
GND  return  going  directly  to  the  GNDA  pin

Can extract which
fault is occurring via SPI
by reading DRV_STATUS reg

VDD_3V3B

C56

100nF

can use LC filters to
de-couple the driver outputs
from the motor connector
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X0_A1

X0_A2

X0_B1

X0_B2

X0_STEP
X0_DIR

X0_SS
SCLK

MISO
MOSI

X0_SG

C74
100nF

C79 100nF

C86

100F

C82

100nF

GND

C83

100nF

GND

+24V

C76
22nF

R128
220m

R127
220m

GND

R124
2.2

C73

470nF

GND

C84

100nF

X0_FAULT

R122
4.7k

X0_EN

C75

4.7F

5VOUT

R125
5.23k

5VOUT

R126
4.75k

R123
4.7k

C87

100nF

C77

470pF

GND

C80

470pF

C78

470pF

GND

C81

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U14 TMC2130

R121
4.7k

C85

10F
VDD_3V3B

C72

100nF
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Z0_A1

Z0_A2

Z0_B1

Z0_B2

Z0_STEP
Z0_DIR

Z0_SS
SCLK

MISO
MOSI

Z0_SG

C90
100nF

C95 100nF

C102

100F

C98

100nF

GND

C99

100nF

GND

+24V

C92
22nF

R136
220m

R135
220m

GND

R132
2.2

C89

470nF

GND

C100

100nF

Z0_FAULT

R130
4.7k

Z0_EN

C91

4.7F

5VOUT

R133
5.23k

5VOUT

R134
4.75k

R131
4.7k

C103

100nF

C93

470pF

GND

C96

470pF

C94

470pF

GND

C97

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U15 TMC2130

R129
4.7k

C101

10F
VDD_3V3B

C88

100nF
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Z1_A1

Z1_A2

Z1_B1

Z1_B2

Z1_STEP
Z1_DIR

Z1_SS
SCLK

MISO
MOSI

Z1_SG

C106
100nF

C111 100nF

C118

100F

C114

100nF

GND

C115

100nF

GND

+24V

C108
22nF

R142
220m

R141
220m

GND

R138
2.2

C105

470nF

GND

C116

100nF

Z1_FAULT

Z1_EN

C107

4.7F

5VOUT

R139
5.23k

5VOUT

R140
4.75k

R137
4.7k

C119

100nF

C109

470pF

GND

C112

470pF

C110

470pF

GND

C113

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U16 TMC2130

C117

10F
VDD_3V3B

C104

100nF
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Z2_A1

Z2_A2

Z2_B1

Z2_B2

Z2_STEP
Z2_DIR

Z2_SS
SCLK

MISO
MOSI

Z2_SG

C122
100nF

C127 100nF

C134

100F

C130

100nF

GND

C131

100nF

GND

+24V

C124
22nF

R148
220m

R147
220m

GND

R144
2.2

C121

470nF

GND

C132

100nF

Z2_FAULT

Z2_EN

C123

4.7F

5VOUT

R145
5.23k

5VOUT

R146
4.75k

R143
4.7k

C135

100nF

C125

470pF

GND

C128

470pF

C126

470pF

GND

C129

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U17 TMC2130

C133

10F
VDD_3V3B

C120

100nF
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H_A1

H_A2

H_B1

H_B2

H_STEP
H_DIR

H_SS
SCLK

MISO
MOSI

C138
100nF

C143 100nF

C150

100F

C146

100nF

GND

C147

100nF

GND

+24V

C140
22nF

R155
220m

R154
220m

GND

R151
2.2

C137

470nF

GND

C148

100nF

H_FAULT

R149
4.7k

H_EN

C139

4.7F

5VOUT

R152
5.23k

5VOUT

R153
4.75k

R150
4.7k

C151

100nF

C141

470pF

GND

C144

470pF

C142

470pF

GND

C145

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U18 TMC2130

C149

10F
VDD_3V3B

C136

100nF
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Y_A1

Y_A2

Y_B1

Y_B2

Y_STEP
Y_DIR

Y_SS
SCLK

MISO
MOSI

Y_SG

C154
100nF

C159 100nF

C166

100F

C162

100nF

GND

C163

100nF

GND

+24V

C156
22nF

R163
220m

R162
220m

GND

R159
2.2

C153

470nF

GND

C164

100nF

Y_FAULT

R157
4.7k

Y_EN

C155

4.7F

5VOUT

R160
5.23k

5VOUT

R161
4.75k

R158
4.7k

C167

100nF

C157

470pF

GND

C160

470pF

C158

470pF

GND

C161

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U19 TMC2130

R156
4.7k

C165

10F
VDD_3V3B

C152

100nF
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X1_A1

X1_A2

X1_B1

X1_B2

X1_STEP
X1_DIR

X1_SS
SCLK

MISO
MOSI

X1_SG

C170
100nF

C175 100nF

C182

100F

C178

100nF

GND

C179

100nF

GND

+24V

C172
22nF

R169
220m

R168
220m

GND

R165
2.2

C169

470nF

GND

C180

100nF

X1_FAULT

X1_EN

C171

4.7F

5VOUT

R166
5.23k

5VOUT

R167
4.75k

R164
4.7k

C183

100nF

C173

470pF

GND

C176

470pF

C174

470pF

GND

C177

470pF

CLK1

CN_CFG32

SCK_CFG23

SDI_CFG14

SDO_CFG05

STEP6

DIR7

VCC_IO8

NC/SD_MODE9
SPI_MODE10

DIAG020

VSA30

NC11

DIAG121

VS 31

GNDP12

DRV_ENN_CFG622

OA2 32

OB1 13

AIN_IREF 23

BRA 33

BRB 14

GNDA24

OA1 34

OB2 15

5VOUT25

GNDP35

VS 16

VCC26

TST_MODE 36

DC017

CPO 27PAD_GNDD37

DCEN_CFG418

CPI 28

DCIN_CFG519

VCP 29

U20 TMC2130

C181

10F
VDD_3V3B

C168

100nF
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A01

A12

A23

A34

A45

LED0 6

LED1 7

LED2 8

LED3 9

LED4 10

LED13 20

LED5 11

LED14 21

LED6 12

LED15 22

LED7 13

OE23

VSS14

A524

LED8 15

EXTCLK25

LED9 16

SCL26

LED10 17

SDA27

LED11 18

VDD28

LED12 19

U21
PCA9685

C184
100nF

GND

GND

E_HEAT_IN
BED_HEAT_IN

H_HEAT_IN

E_FAN_IN
H_FAN_IN
CASE_FAN_IN

I2C2_SCL
I2C2_SDA

PWM_EN

R170
4.7k

DOCK0_HEAT_IN
DOCK1_HEAT_IN

VDD_3V3B

VDD_3V3B

CL10B104KB8NNND-ND
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BED_HEAT_IN E_HEAT_IN

+24V

GND

R185
10kD20

MBRA340T3

G
1

D 2
S 3 Q9

DMP3098L-7

GND

D18

SK1545-TP

G
1

D 2
S 3

Q6
IPD90P03P4-04

R171

10

R177

10
H_HEAT_IN

+24V

GND

D24

MBRA340T3

R189

10

BED_HEAT E_HEAT H_HEAT

D19
LED

D22
LED

D26
LED

DOCK0_HEAT_IN

+24V

GND

D21

MBRA340T3

R178

10
DOCK1_HEAT_IN

+24V

GND

D25

MBRA340T3

R190

10

DOCK0_HEAT DOCK1_HEAT

D23
LED

D27
LED

+24V

C185
4.7nF

R175
10k

R176
10k

R197
10k

R198
10k

R186
10k

RC22.09s
R173
4.7k

R174
4.7k

R184
4.7k

R183
4.7k

R194
4.7k

R193
4.7k

R182
4.7k

R181
4.7k

R195
4.7k

R196
4.7k

R172

4.7k

R179

4.7k

R180

4.7k

R192

4.7k

R191

4.7k

C186
4.7nF

R187
10k

R199
10k

C188
4.7nF

R200
10k

C189
4.7nF

R188
10k

C187
4.7nF

7900pF input capacitance
RC37.13s

336pF input capacitance
RC1.5792s FB60

FBMH4532HM132-T

60m max
DC resistance
1.3 kOhm @ 100MHz

2H

FB58
BLM31SN500SN1L

FB59
BLM31SN500SN1L

Inductors in parallel
in order to handle the current
*half the impedance*

1/[2(LC)]1.56MHz
T639.06ns

G
1

D 2
S 3 Q10

DMP3098L-7

G
1

D 2
S 3 Q13

DMP3098L-7

G
1

D 2
S 3 Q14

DMP3098L-7

FB61
FBMH4532HM132-T

FB63
FBMH4532HM132-T

FB62
FBMH4532HM132-T

G
1

S 2
D 3Q5

2N7002

G
1

S 2
D 3Q7

2N7002

G
1

S 2
D 3Q11

2N7002

G
1

S 2
D 3Q12

2N7002

G
1

S 2
D 3Q8

2N7002

R_load(min)1.54
L_load0.8H

    refer to
landing pattern!
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E_FAN_IN

E_FAN

+24V

GND

D28

MBRA340T3

R201

10

G
1

S 2
D 3Q15

2N7002 D29
LED

R205
10k

R203
4.7k

R204
4.7k

R202

4.7k

R206
10k

C190
4.7nFG

1

D 2
S 3 Q16

DMP3098L-7

FB64
CIM21J202NE

H_FAN_IN

H_FAN

+24V

GND

D30

MBRA340T3

R207

10 D31
LED

R211
10k

R209
4.7k

R210
4.7k

R208

4.7k

R212
10k

C191
4.7nFG

1

D 2
S 3 Q18

DMP3098L-7

FB65
CIM21J202NE

CASE_FAN_IN

CASE_FAN

+24V

GND

D32

MBRA340T3

R213

10 D33
LED

R217
10k

R215
4.7k

R216
4.7k

R214

4.7k

R218
10k

C192
4.7nFG

1

D 2
S 3 Q20

DMP3098L-7

FB66
CIM21J202NE

G
1

S 2
D 3Q17

2N7002

G
1

S 2
D 3Q19

2N7002
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C193
47pF

C194
47pF

C195
47pF

C196
47pF

C197
47pF

C198
47pF

C199
47pF

C200
47pF

C201
47pF

C202
47pF

C203
47pF

C204
47pF

C205
47pF

C206
47pF

C207
47pF

C208
47pF

GND

LCD.D0.B0--B3
LCD.D1.B1--B4
LCD.D2.B2--B5
LCD.D3.B3--B6
LCD.D4.B4--B7
LCD.D5.G0--G2
LCD.D6.G1--G3

LCD.D8.G3--G5
LCD.D9.G4--G6
LCD.D10.G5--G7
LCD.D11.R0--R3
LCD.D12.R1--R4
LCD.D13.R2--R5
LCD.D14.R3--R6
LCD.D15.R4--R7

LCD.D7.G2--G4

LCD/Boot Config

LCD_DATA00 R1

LCD_DATA04 T1

LCD_DATA08 U1

LCD_DATA01 R2

LCD_DATA05 T2

LCD_DATA09 U2

LCD_DATA12 V2

LCD_DATA02 R3

LCD_DATA06 T3

LCD_DATA10 U3

LCD_DATA13 V3

LCD_DATA03 R4

LCD_DATA07 T4

LCD_DATA11 U4

LCD_DATA14 V4

LCD_HSYNC R5

LCD_DATA15 T5

LCD_VSYNC U5
LCD_PCLK V5

LCD_AC_BIAS_EN R6

U1D
OSD3358

R231

100k

R230

100k

R229

100k

R228

100k

R227

100k

R226
100k

R221

100k

R219
100k

R232

100k

R233

100k

R235
100k

GND

R222
100k

R223

100k

R224

100k

R225

100k

R234
100k

R220
100

12

34

SW3
SD_Boot

GND

VDD_3V3B


