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YLENDSTOP by gypsrop . Y STEP mT5C EPM/Servo
ZLENDSTOP 71 ENDSTOP Y DIRD——74ais 2 [ |Pwm
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12C0_SDA - E_DIR | J[ ]C
~ 120 5DA  12c0_spA E_DIRD
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150kHz Fixed Switching Frequency
i 1
Use layout guidet Have a reverse recovery times of 50 ns or less
U3 voltage rating must be greater than the DC input voltage Max -500mA to the OSD3358 and peripherals
Average 0SD3358 and peripherals draw is ~340mA

i LM2592HVSX-5.0
It-)%lasE,ERt:aa;:gi'éggrgtOtrh;amghutr%in 2 IHLP404ODZER70MLL PWR_FLAG ~60mAx3=~120mA for heatsink fans
RMS ripple current capability must o Feedback 2 nJ F1 VDD_5V ~1A for -1.2s for EPM
never be exceeded L1 4vin e - L1 PTC FB38 Absolute max 1.62A for 1.2s
E 2 Z output -2 0805L1105L  Average ~500mA
EEE-FK1H471AM 1.8A trip current
or c6 | M o7 D1k 1.1A hold current for ~15min
EEV-TG1V681M 470pFT SK54A—LTP Tzzow D5VOF1U2S9 takes 0.3s at 8A
or
AFK687M35H32T—F . .
< [
GND S Low ESR Electrolytic or solid tantalum capacitors
Inverting regulator equation N designed for switching regulator applications at output
>
vV, +V, Vi X Vgur X 108 -
| = nT Vour n X Vour by
i "°"DX( R )+2xfox(V|N+VOUT) o
w
[
()

2.3=I_Load ><§24+5)/24+((24><5><10“6)/(2><47><0.8>< 150x1076x (5+24)))x1.2
|_Load=1.50308
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Inductors in parallel
in order to handle the current
20A Fuse *half the impedance*
4.16667 Days if drawing 22A fer t
0.75-120s if drawing 27A ey
-/ 2-L2Us 1T drawing landing pattern!
~-5.1s if drawing 31.25A PWR_FLAG
PSU rating at LEAST 25A a4 FB39 - +24V
F2 IPD90P03P4—04 BLM31SN5S00SNLL
39532-1004 3
HRP-600-24 PSU PWR_Input | =
6AWG Stranded Wi -1nP 0891020.NXS BLM31SN500SN1L c9
1 rande ire P35 ox 3557 O FB4O
2-36160-1 Ring Terminals D15 D16
SMAZ10 SMAJ26A 22pF
s C2012JB1V226M125AC
PWR_FLAG R25
100kQ GND
q
A4
GND CGND
BBBW has 100mQ Resistor 73L3R10J
between GND and CGND
Copper wire
Turns of wire, Ampacity,! at 20 °C insulation material
without Area ( temperature rating, or 16 AWG and smaller Fusing current!“[10
insulation B A o e T s e
60°C 75°C 90°C | PreecelI1ZILI4 | Onderdonk! oI
(perin) (perem) (kemil) (mm?) (mQimt) (mQut™) (A) ~10s 1s 32ms
197 775 258 131 1317 4016 22*ree air 13*enclosed 18 u7A 398 A 22kA
Voltage Drop Calculator by Gerald Newton http-//ww electrician? com
[The following calculator calculates the voltage drop, and voltage at the end of the wire for American Wire Gauge from 4/0 AWG to 30 AWG, aluminum or . 5
lcopper wire_ (Note: It just calculates the voltage drop, consult the above table for rules-of-thumb, or your local or national electrical code or your electrician PCB Calculator x
lto decide what is legal!) Note that the voltage drop does not depend on the input voltage, just on the resistance of the wire and the load in amps.
Select Copper or Aluminum [Copper ¥ Regulators | Track Width | Electrical Spacing | TransLine | RF Attenuators | Color Code | Board Classes
Select American Wire Gauge (AWG) Size Parameters External layer traces
Current Trace width | 646155 o
Select Voltage
— deqC Trce thickness | 003556 | |mm <
Enter 1-way circuit
length in feet (the calculation is for the round Conductor length | 550 mm - || | Cross-sectionarea 0.229773 mm x mm
trip distance)
60446 Resistance 0.0411711 Ohm
Resistivity | 1.72e-8 Ohm-meter
Enter Load Voltage drop 0.55581 Volt
in amps Power loss 7.50344 Watt
135 If you specify the maximum current, then the trace widths
will be calculated to suit.
Click to Caloulate If you specify one of the trace widths, the maximum current || Intemal layer traces
it can handle will be calculated. The width for the other trace )
Voltage drop to also handle this current will then be calculated. Trace width | 16,8093 mm v
0-203 The controlling value is shown in bold.
T thicks 0.03556 -
Voltage atload end ofcruit The calculations are valid for currents up to 35A (external) or face thickness mm
17.5A (interal), temperature rises up to 100 deg C, and G o m
Per Gent voltage drop widths of up to 400mil (10mm).
The formula, from IPC 2221, is Resistance 0.0158263  Ohm
| = K * dTO43 5 (WeH)9725
‘Wire cross section in circular mils where: Voltage drop 0.213655 Volt
1= maximum current in amps Power loss 2.88434 Watt
dT = temperature rise above ambient in deg C
W,H = width and thickness in mils
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Jnused oviay
ULlE
OSB%%SS FB4L4 ¢ BLM15AG102SN1D 0SD3358 g(z)g
BLMISAG102SNID] o 013
81 [c o1 a1 XDMA_EVENT_INTRO 2431 xoma_EveNTINTRO MeaspoaxRe DA o
B2 v1g XDMA_EVENT_INTR1 MCASPO_AXRO SPI1_MOSI
o NE-B2 EXTL3A |2 ° UART2_RXD fBAZ A17] c12 SPI1_CSO,
B3 Y17 SPI0_SCLK SPI0_SCLK MCASPO_AHCLKR SPI1_CSO
* NC_B3 EXTL2B [~ 12C1_SCL A16 B12R3G GP100_7,
c1 Y16 SPI0_CSOD> SPI0_CS0 MCASPO_ACLKR DSPI1_CS1
= NC_C1 EXTL2A == C10 SPI10_CS1 c15 c13 GP103_19
c2 Y14 SPI0_CS1G SPI0_CS1 MCASPO_FSR Z2_ENDSTOP
= NCC2 EXTL1B [~ 100nF UART2_TXD B17 B13 SPI1_DO,
c3 Y13 SPI0_MISOQ SPI0_DO MCASPO_FSX SPI1_MISO
= NCC3 EXTLLIA [==x 12C1_SDA _ fB43 B16 ALl GP103_21
ch Vil SPI0_MOSIDEELSDA AR Bl6f opig pg McAsPO_AHCLKx [ALd ___GPI03. 21lAcp103 9
MY o N Vaos MCASPO_ACLKX [AL3 FRAR SPIL SCLKS cp (1 “scl
w211 Ne_p1 NC_v10 A0, oD - -
w22 Ne_p2 ne_u1t PAL c11
w23 { Ne b3 NC_Py P4« 100nF
L4 NC Dy NC_P3 B3«
«L5 1 Nc_ps NC_P2 P2«
wEL L NC_EL NC_P1 [FPLx oD
wE21 Ne g2 NC_NG A
wE3 1 NC_E3 NC_N3 3«
w4t NC_Ey NCN2 N2
sEL L NC_F1 NCN1 L
w24 NeF2 NC_My [ME
wE3 L NCF3 NC_M3 [M3
% NC_F4 NC_M2 z—fx A
w1 Ne 61 Ne_M1 ML [ | O
x621 NC_62 NC_Lt [-L4 Nnalto g /
w83 Ne 63 NC_L3 B«
& NC_G4 NC_L2 L_2,( PWR_FLAG U1F
I NC_H1 NC_Lt Internal 150Q FB ? 0SD3358
«H2 1 Ne K2 NC_K4 KA from E8 to VSS A6
wH3 1 ne 3 NC_K3 K3« unused on Replicape ag | [SOAADCAG
e | e e ke $ 29 VSSAADC_A9
w31 NC:Ji NCiKi | KL, AINO CNDA gg VSSA_ADC_EB
w221 Ne_i2 NC_4 S AINL o7 | ANO
NCJ3 I3« VDD_3V3B ANN2 57 | ANt
— a3 AIN2
TESTOUT == AIN3 A7 | pin3
ADCLDAINE  c8 ),
R26 IN5 B8 | AIns
SIS gep THERMDAINE A8 1 ne R28
€9 | AIN7 0Q
. VDD_ADC_B9 | \pepp ECAPO_IN_PWMO_oUT €18 GPI00 7y 5p11_c51
4.75kQ
Can be Configured to Operate as a 4—Wire,
5—Wire, or 8—Wire Resistive Touch Screen
Controller (TSC) Interface
GND
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VDD_3V3B
Alternative: GLS85VM1008A—M—|—-LFWE—-ND202 T
B **
Us =| 2| K] &) EMMC**6-5100 R33| |R34[ |rR35| [R36] |R37[ |R39| |R40| |Rat| |R42[ |R43| [Rau
AN M TN
53538 a0 las_MMC1 DATO Joke Toke Troke Jroke Jioke Toke Troke Troke Tioke Tloke TLoke
sssss At MMC1 DATL :
6 oA [Ca5s_MMC1_DAT2
= veel DAT3 |.B2_MMC1_DAT3
5 veez D (83 MMC1_DATh
40, vecs o (B4 MMC1_DATS
° ° T TS VCCh AT |.BS__MMC1_DAT6
€7 ey oA° (86 MMC1_DAT?
s ys MMCI_CMD
C14 C16 H10 CMD (—2—TMMC1_CLK C|KADPI==48MHz ° MMCHS Clock and Reset Management
100nF 100nF s ﬁzf cLktMETEMMC RSTN ¢ g
c17 et K5
c12 c15 souf RST
220 2.2 53985 o |2
AAADaA
22988 T 1,
I3 T u.mv-'— 100nF
v
GND
VDD_3V3B Ic1
G P I\/I C 24LC32AT—1/0T
U1H EMMC04G-S5100-B08U
0SD3358 VDD_3V3B : SDA 32— 12C0_SDA
1
MMC1_DATO U7 | (pyc_apoo oPMc_A11 P set >12€0_sCL
MMC1_DATL V7 | pyc_apo1 GPMC_AtO L6 AQUSBI_OC
MMC1_DAT2  RB | (pyc_apo2 GPMC_A09 L6 HDMI_INT 13
MMCIDAT3 18| chii hocs o s UsRES | ony 1000
MMC1_DAT4 U8 | (pyc apos GPMC_AD7 |13 USR25 (j5R2
MMC1_DATS VB | (pyc_apos GPMC_a06 [U45 USRS jopy R32
MMC1_DAT6  R9 | comc apos GPMC_A05 A5 USROS j5Rp Ut GND 0Q
MMC1_DAT7 19 | GPMC_ADO7 GPMC_AOL FRL4 A2 4 Y ——EMMC_RSTN
I GND
v_DIRGEHRPWM2A  U10f ¢pyc ppos GPMC_A3 [1ih  EHRPWMIBAy) ¢\porop 74LVC1G06
7 5TepQEHRPWM2B 1401 (pyc apog GPMC_a02 [Uth  EHRPWMIAS ooy q
7 DIRQEPI00.26  Tiil copcupgg GPMC_aor (VA% GPIOL 174y ¢\psTop
X_STEPQCPRIO0 27 U121 cpyc apiy GPMC_a00 [RL3 GPIO1_16.SIP
Y STEPQERIOL 12 T2 cpyc api2 cpmc_wen [U6__TIMERbqy rayir oo oo
H_STEPQGRIOL A3 R12f coyc ppys GPmc_weN U7 UARTA TXD 7% NpSTOPRS:  |GPIOL 16
H_DIRQGRIOL 14 V3] couc apsy GPMC_OEN_REN 1L TIMERT 4117y 7 GPI0_48
E_ GPI01_15 U131 GpmMc_aD15 GPMC_BENO_CLE 16— TIMERS Ay caj 7
EFAULTDOPRIO2. 1 V2] cpyc ik GPMC_BEN1 [U18 GPI01 28~ r"c7ep
GPMC_csn3 A3 GPIO2_0.SIP AR TT
GPMC_CSn2 |9 MMC1 CMD -
GPMC_CSN1 U8 MMC1_CLK
GPMC_CsNo |6 GPI01 29y pp
GPMC_wAITo A2 UART4_RXDAy5 ¢\ psTop
GPMC_ADVN_ALE |[RZ— TIMERAAE\ e 5

Removed OSC1, description for BBB (it is not applicable to Cimarron):
GPI03_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.
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TPUSB /Serial
USB_DC VDD_3V3B
Ruo Re8 053%358
1.5kQ 1.5kQ
SIP_I2CO_SCL
12C0_SCLOoe-FRALY ’ 12C0_SCL usso_pm |18 USB.CLIENT.D= f RS2 ce
PIETYe 12C0_SDA usso_pp (17 USB.CLIENT.D+ us RS2 "
10%)2% USBI_DRVVBUS F15{ ;554 pryvsus USBO_VBUS 761ve 262638 | | 100k
n >e:1-3- USB1_CE USBO_ID : USB.CLIENT.ID ypp sy3g|  4gF —— vec o
USB1_ID usBo_ce HM15¢ 1
USBL _VBUS 181 sp1_vBUS USBO_DRWVBUS [E18x Be ‘L L & e GND
GND R45| ) USB.HOST.D+ R17f 51 pp UARTO_CTSN [EL8 GND  50e GND L—QUARTO_RXD
o USB.HOST.D=_ R18] 551 pu UARTO_RTSN 7 P]\ 4 -
- UARTO._TxD |EL6 UARTO_TXD_OUT 2A 2y D UARTO_TXD
UARTO_RXD UARTO_RXD_IN s ]S -
UARTL_CTSN — :g‘é ggl_ 12C2_SDA oD
UART1_RTSN 12C2_SCL
UARTL_RXD UARTL_RXDr, 5 gy
UARTL_TXD UARTLTXDq7_FauLT== %2¢
I nfF
GND
USB1_VBUS USB_DC
Ufsed a tantalum cap instead U6 73L3R185’0 U9
of the large aluminium cap FB49
TAJD227MD10RNJ SYS_5V TPS20518 woome| | FBY e o TPD45S012
instead of GND 0UT3 ° e DUSB.B.VBUS €25 VBUS D+ SB.CLIENT.D+4, ysp CLIENT.D+
AVE107M06D16T—F (100uF) VDD_3V3B USB_HOST.D—, 7 100nF 5 | _ SB.CLIENT.D— _
INL  0OUT2 R4O <O USB.HOST.D NC D USB.CLIENT.D
o Lt N2 OUT1 USB_HOST.D4, ysB.HOST.D + 4 {onn USB.CLIENT.IDg, (S CLIENT.ID
220pF GND B oc
THERMAL—9—<|7 TSBTOC D+Uv7BUS 03 GND
oD 0- NC 5 100nF
GND x31{ID  GND |4
TPD4S012
GND
Sheet: /USB/
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Uic VDD_3V3B
0SD3358
REFCLKO
MI1 CRS_ DV H17[ 7 cre RXD2/RMIISEL
MI1_REFCLK H18| it rer cik RXD3/PHYAD2
MIIL_COL  H16f yys coL VDD_3V3B is the source RXER/PHYADO
MILTXEN 316 vy 1y en VDD_PHYA
MIT_TXCLK  K18| 4 1y c1k R78
MII1_TXDO K171 w111 TXDO p 10kQ
MII1_TXD1 K161 M1 TxD1 30 lc31 [c33 RXD0/MODED
MILTXD2  K15| vt w2 II]—
MUL_TXD3 _ J181 14 Txp3 00nR.00NR.OF
MUT_RXERR 15| w11 oy ok 00n 00N 0K GND
MIT RXCLK 1181 111 ry Lk
MIL_RXDV— J17] iy Ry pv GND GND GND
—RX_| PWR_FLAG
MII1_RXDO___M16{ ;4 rxpo MMCO_DAT3 176 MMCO_DAT3 VDD_3V38 FB50 PHY YODLR
MII1_RXD1 L15] vij4_RXD1 MMCo_DAT2 HEL8 & MMCO_DAT2 LI0805H151R-10 €32
MIL_RXDZ2 1164 4 Rypo MMco_pAT1 [E15 & MMCO_DATL g 53? VDD_PHYA
MUL_RXDS  L17] 14 Ryp3 MMco_pATo [&16 & MMCO_DATO 470p 2 ’
MDIO_DATA ~ M17] MDIO MMCO_CMD &OMMCO,CMD 10((:)25 <
MDIO_CLK___ M18 ypc MMco_cLk P2 pMMCO_CLK R55 " R69 R72 R74 R76
DNP-10Q o~ N GND
1 R68 N AR
M_M"—‘:l’" Sic 10 LAN8710A
GND : o << «
mg:g ([:)ﬁLA l 1? MDIO s 33 2 P 5: 19.9%9.9810.0%9.99 1
MDC > XN o -
ML RXD3 [RS6p=—s | RXD3/PHYADZ 8 | nyps pivane " o1
MIL_RXD2 [RS7psy | RXD2/RMISEL 9 | aypsmuises Rxp (-3 ORD+
MIL_RXD1 [RS8p=sy | RXDL/MODEL 10| pyps mopes RXN [ ORD-
MIIZ_RXDO [R50 sy [ RXDO/MODEO 11| pypomopto _less fese fes7 fess
MI1_RXDV__[R60 g | RXDV 26 | pyoy
MI11_RXCLK | R61 —‘—MO REFCLKQ Z_{ RXCLK/PHYAD1 oNP DiNSFE Dirép DingFiﬁ F
MII1_RXERR [R62 Food RXER/PHYADO 13 RXER/RXD4/PHYADO P p
MIIL_TXCLK |R63pmmm  TXCLK 20 GND GND GND GND
MII1_TXEN 1000 21 KE;K LED1/REGOFF [ D GRNA
MII1_TXDO 22 | 1v00 LED2/nINTSEL [—2 DYELA
M1 TXD1 23 | 1yp1
MII1_TXD2 26 | 1yps
MII1_TXD3 25 | 1yps
MII1_COL Rﬁ“lﬁ MQODE?2 15
froodt COL/CRS_DV,/MODE2
MII1_CRS_DV |[R65 CRS R67 14 | cps
TYS PECET. DNP-0Q 19
SRR RO6 RCLKIN 9™ nINT/TXER/TXDL |18 ETH TXD4
l——l:l——w—l 00 5 _BXTALL/CLKIN o
DNP—1MQ 4 ! 32 RBIAS R73
XTAL2 - RBIAS Soro
R53 Y1 R70
10Q | |7A-25.000MAA-T 0 12.1kQ
D e
€27 25MHZ e C28 GND GND GND

SOpFI ISO;}F
GND GND
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VDD_3V3B

VDD_3V3B
C39 C40

10pF 10pF
R88

10kQ  gnp

SPl0_cs1D&dAa

DSD.CD

MMCO_DAT3OELZ
MMCO_DAT2 OELB

<>SD.D3

MMCO_DAT10G13

<SD.D2

<SD.D1

MMCO_DATQOGLE

<>SD.DO

MMCO_CMDOG18
MMCO_CLKDGLZ

<SD.CMD

DSD.CLK
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https://www.digikey.com/products/en/crystals—oscillators—-resonators/
crystals /1717k=&pkeyword=&pv4b=14783&FV=8c0011%
2C22c0060/2C8640003/2C1f140000/2Cffe0003b/

2C402f3e&mnonly=08&newpraducts=0&ColumnSort=0&page=1&quan

tity=0&ptm=0&fid=0&pageSize=25

8.1.6.6 Spread Spectrum Clocking (SSC)

6K30032768K0702070401
AH-32.768KD

18pFI

JTAG

0SD3358

UiB

JTAG_TDOG—A11]
JTAG_TCK G—AL2]
JTAG_TDI
JTAG_TMS

. g—L11]
7JTAGJRSTG—J-;1-°—

D0

TCK

D

T™S
TRSTN
0SC4_IN
0SC1_GND
0sca_out
0SCO_IN
0SCO_GND
0SCo_ouT
VPP

emut B & JTAG_EMUL
emuo [E14 & JTAG_EMUO
VDD_MPU_MON A2
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[ 7 [}
VDD_ADC VDD_ADC
4.7kQ| | R91 4.7kQ| | R93
FB51 R92 FB52 ROL
MMZ1608A252BTA00 10kQ 0-1.8V MMZ1608A252BTA00 10kQ
BED_THERM_IN BED_THERM ADC_IN ADC
4.7MFI 4.7MFI
GND GND
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TAZ 6 X&Y homing feedrate: TAZ 6 Z homing feedrate:
100psteps/mm * 30mm/sec = 3000usteps/sec 1600pusteps/mm * 12mm/sec = 19200usteps/sec
1/( kHzg = 333.33us 1/(19.2kHz) = 52.0833ps
V_IH = 0.65*VDDS_DDR V_IL=0.35*VDDS_DDR
RC_rise=183.3us T_rise(20% to 80%) = 1.4t = 256.62us RC_fall=10ps T_rise(80% to 20%) = 1.4t = 1lkps
256.62ps < 333.33ps 1b4ps < 52.0833ps
Use TMC2130
Back—EMF Detection
DRV_STATUS Register
For X&Y MAX Endstops FB56 5170&1
VDD_3V3B VDD_3V3B VDD_3V3B MMZ1608A252BTA00 *-
ENC,AJNDM——:II)ENC,A
€50
R96 R98 R100 100nF
FB53 R95 FB54 R97 FB55 R99
MMZ1608A252BTA00 100Q 7K MMZ1608A252BTA00 100Q 7K MMZ1608A252BTA00 100Q 7K
X1_IN X1 Y1_IN Y1 Z1_IN 71
GND
cu7 cu8 017 cu9
39nf 39nf TPD1EO4UO4DPYR 100nF
FB57 R102
GND GND GND MMZ1608A252BTAQ0 4. 7kQ
GND ENC,B,\NDM——:IIDENC,B
c51
IiOOnF
GND
Sheet: /Endstops/
File: endstop.sch
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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 VDD_3V3B VDD_3V3B Writing and outputting data:
When SR_EN transitions from HIGH to LOW each D—FF of the shift—register N 1. Bring SRZEN HIGH
goes into their reset states and the output is enabled, SS/EN selected 2_v:lu‘lttpug 2'9“-2 (pull—ups)
l::l . Write data
SPI1_CS1 captures the data in the shift register and is ready to be driven c52 C54 3. Toggle SPI1_CS1 _| 7 |_
by the second stage of D—FFs SPI1_SCLKD=PILSCLK 100nF 100nF R111 4, Brigngg SR_EN LOW "
SPI1_MOSID-2PI1_MOSI 47kQ  — output enabled, disable specific motors/ready to configure
SPIT_MISOO-2PILMISO u11 .
GND|GND _ 74HC595 4.7kQ Series resistor for reading temp
SPI1_MQSI 14 | & oA |15 [ }DSSET whilst docking/undocking
VDD_5V38 a8 —L DSS_E_NVM
SPIL_SCLK 11 bepeii ac —2 R1LS SS_A_T
2103 —20 o SRCLR Qo —3 .7k DSS_H_NVM
s QE 2 DSS_DOCKO_T
: SPI1_CSOD-+—22—bReik aF = D SS_DOCKO_NVM
SR_EN SR_ENDe—13 g a6 —& DSS_DOCKI_T
oy — DSS_DOCKI_NVM
o 9
GND
GND
VDD_3V38
€53 _I::I_ €55
100nF 100nF
v12 .
oNplGND  74Hcsgs Initial Condition 222
14 | & QA |15 §2 E May not be needed, check section 6.6!!!
1 E
B c X
SPILSCLK 11 Lepc 2 veE
SR_END—L0q sretr  —3 %2 E
QE 2
SPI1_CSOD—22bReik oF 5 z%_;__
—43d6 QG 2 3
QH 7 HE
9 x
GND a Can extract which
fault is occurring via SPI
by reading DRV_STATUS reg
GND
Y Stepper Driver X0 Stepper Driver Q0 Stepper Driver E Stepper Driver H Stepper Driver
Y_STEPDDY_STEP X_STEPD-D X0_STEP Z_STEPD-DZO_STEP E_STEPDPDE_STEP H_STEPD-DH_STEP
Y_DIRDPY_DIR X_DIRDP X0_DIR Z_DIRDPZ0_DIR E_DIRDPE_DIR H_DIRDPH_DIR
SELSCLRbscik voaproy At [NELSEKbsci xo atproxo at [NSELSEKb ek 20 aiprpzo a1 [NERSEKbscic e atproe ar QSRS bscic HatproH AL
mOM\SO Y_A2DDY_A2 Y—WOM\SO XO0_A2D0D X0_A2 WOM\SO Z0_A2DD Z0_A2 WOM\SO E_A2DDE_A2 £ MISO OMISO H_A2DyDH_A2
== B MOSI Y_B1DDY_B1 ———==—7PPMO0OSI X0_B1D+DX0_B1 | &#==—=>=—PDMQOSI Z0_B10y+DZ0_B1 | &==~—==—PDMQOSI E_BIODE B1 =——=>=—PMQOSI H_B1OyDH_B1
SPI1_CS1DPY_SS Y_B2DHDY_B2 | SPIL_CS1DPX0_SS X0_B2C+DX0_B2 | SPI1_CS1DPZ0_SS Z0_B2DyDZ0_B2 | SPI1_CS1DPE_SS E_B2D+DE_B2 SPI1_CS1DPH_SS H_B2OyDH_B2
DY_EN E D X0_EN Z0E DZ0_EN EE DE_EN E DH_EN
Y_SGKY_SG X_SGHAX0_SG Z_SGAZ0_SG
Y_FAULTQHAY_FAULT X_FAULTGHAXO_FAULT Z_FAULTQHAZO_FAULT E-FAULTQE_FAULT H_FAULTCHAH_FAULT
y_stepper.sch x0_stepper.sch z0_stepper.sch e_stepper.sch h_stepper.sch
X1 Stepper Driver 1 Stepper Driver
X_STEPD-DX1_STEP Z_STEPDPDZ1_STEP
X_DIRD-PDX1_DIR Z_DIRDPDZ1_DIR
SPILSCKbscLk xeatproxi At [NSPILSEKbscix 21 aptpz1 AL
WOM\SO X1_A2DD X1_A2 WOM\SO Z1_A2D0DZ1_A2
A== MOSI X1_B1DDX1_B1 | &=——==—-PDMQOSI Z1_B1DDZ1_B1
SPI1L_CSIDPX1_SS X1_B20rDX1_B2 | SPIL_CS1DPZ1_SS Z1_B20y+DZ1_B2
DX1_EN Z1E DZ1_EN
X_SGCAX1_SG Z_SGAZ1_SG
X_FAULTOKAX1_FAULT Z_FAULTO-AZ1_FAULT

xI_stepper.sch

z1_stepper.sch
2 Stepper Driver

Z_STEPDH

Z_DIRDH

SPI1_SCLK
Z2_MISQ
Z1_MISQ

SPI1_CS1DH
72_EN

Z_SG<{H
Z_FAULTCH

DZ2_STEP
DZ2_DIR

DSCLK
OMISO
DMQSI
DZ2_SS

DZ2_EN
K122_SG6
K1Z2_FAULT

zZ2_stepper.sch

Z2_ANDDZ2_A1
22_N2DrD72_A2
Z2_B1DrDZ2_B1
Z2_B2DrD 72 B2

Sheet: /Stepper Drivers/
File: stepper.sch

Title:

Size: A3 [ Date: Rev:

KiCad E.D.A. kicad 4.0.5+dfsgl-4 Id: 13/25
1 | 2 | 3 | 4 5 | 6 | 7 8




See Chapter 29 of the datasheet for layout

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.

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 (47uF or larger is
recommended) and a ceramic capacitor, placed close to the device. 24V

1

place a ceramic filtering capacitor (470nF) e * * *
as close as possible (1-2mm) to VCC pin'css €66 _[C67 |C69 +]C70
with GND return going to ground plane. 1gonf
. ui3s TMC2130 100pF
5VOUT output voltage ceramic filtering capacitor (4.7uF recommended) A 30 1 ysa vs 16
should be placed as close as possible to the 5VOUT pin, with its T GND 8 vs |31
GND return going directly to the GNDA pin * veeio
9 9 y p 26 CHOICE OF Ry, AND RESULTING MAX. MOTOR CURRENT
vee 29 €63 |LOONF| ENSE
vep Ii Reense [Q] RMS current [A] RMS current [A]
5vouT (Cs=31, 0) (CS=31, 1)
C56 C57 1.00 0.23 0.12
GNDA
11 | e cPl L_L 082 0.27 0.15
100nF| 470nF|  4.7uF 12 | cnpp 60 075 030 017
R114|:| R115 ° ° ;3 GNDP J22nF 068 0.33 0.18
L7kQ| | 4.7kQ PAD_GNDD cpo |27 can use LC filters to 0.50 0.44 0.24
TEND 22 | prv_ENN_CFGE de—couple the driver outputs 047 047 0.26
- 10 VP from the motor connector 033 0.66 036
Internal |23 spi_MODE oAt L34 DE_AL 027 0.79 0.44
Pull=Up |21 nc/so_mooE s - 022 0.96 053
2L 1 piaGL OA2 —DEA2 015 135 0.75
20 ce1 coh 012 164 091
Can extract which E_FAULTG DIAGO p— 010 1.92% 1.06
fault is occurring via SPI T S5 24 TN CFG3 470p 470pF -
by reading DRV_STATUS reg SCLKD—2—pSCK_CFG2
MOSID—2— SDI_CFG1
MISO <& 5 | SPO_CFGO GND Irms=(CS+1)/32 x Vfs/(Rsense+20mQ) x 1/+2
1 o1 13 DE_B1 CS is the current scale setting as set by IHOLD IRUN and coolStep
17 [ oK 15 DEiB2 VFS is the full scale voltage as determined by vsense control bit
X=— DCO 0B2 L 2 _
»22 1 DCIN_CFGS 62 C65
Voi 5oV 18 | pCEN_CFG4 _—
ain = 2.
E_STEPD—S sep #70p 470pF
Rsense = 100mOhm: E_DIRDA—Z DIR
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 GND BRA |33 CND °
Rsense = 120mOhm: BRB |14 Bit O of GCONF:
Vsense = 1 : 22.728432mA res : 340.926484mA range : 0.386383348A to 0.727309832A |_scale_analog )
Vsense = 0 : 41.037447mA res : 615.561707mA range : 0.697636601A to 1.313198308A c71 0: Normal operation, use internal reference voltage
R117 1: Use voltage supplied to AIN as current reference
Rsense = 150mOhm: 5.23kQ 100nF
Vsense = 1 : 18.717532mA res : 280.762986mA range : 0.318198052A to 0.598961038A AINLIREF When I_scale_analog is enabled for analog scaling of Vi, the resulting voltage V' is calculated by:
Vsense = 0 : 33.795545mA res : 506.933170mA range : 0.574524260A to 1.081457430A TST_MODE
B ;o Vaiv
Rsense = 220mOhm: Ves =Ves* 5=
Vsense = 1 : 13.258252mA res : 198.873782mA range : 0.225390287A to 0.424264069A GND
Vsense = 0 : 23.938511mA res : 359.077662mA range : 0.406954684A to 0.766032346A
AIN_IREF=1-2.4V
Vain = 2.4V
Rsense = 220mOhm: Choose sense resistors in a way, that normal
Vsense = 1 : 15.909903mA res : 238.648538mA range : 0.270468344A to 0.509116882A IRUN is 16 to 31 for best microstep performance.
Vsense = 0 : 28.726213mA res : 430.893195mA range : 0.488345621A to 0.919238816A

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

Vain = 2.379759519V Sense input tolerance / motor Teon I _scale_analog=0, -5 +5 %
Rsense = 220mOhm: current full scale tolerance vsense=0
Vsense = 1 : 15.775726mA res : 236.635888mA range : 0.26818734A to 0.504823228A RiSing .|nternal reference
Vsense = 0 : 28.483949mA res : 427.259243mA range : 0.484227141A to 0.911486384A Sense input tolerance / motor Teon I scale_analog=1, -2 +2 %
current full scale tolerance V=2V, vsense=0
-using external reference voltage Vain = 2.379759519V

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.

0 [Vis =032V Vsrtl=325mV
1 |V =018V

vsense Allows control of the sense resistor voltage range
for full scale current.
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+24V
- c82 |c83 |cs5 +|cs6
100nF
S " 14 TMC2130
T 30 fysa Vs ;i’
GND 236 vee 1o Vs
vee vep 29 €7 IlUOnF
) 5vouT
c72| 73 20| Guon oo L2s
o111 nc
100nF| 470nF| 4.7uF 12 cuop e
R121[ ] r122[ | R123 ® ® 35 { GNDP 22nF
t7kq| |u7kel |57k 37 | pPAD_GNDD oo 122
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