u

Pins for measuring/interconnecting
Please apply external interconnections like SPI, SW prior and relevant signals for measurment if pins left.
Remove pins if not used or to group signals. Replace by more way connectors if necessary but please keep pitch.

P1 P2 P3 P4
Please spread pins for probe ground connection on the board:
GND GND GND GND
O 43 6no oD 44 O O 43 o 6ND 44 O
[cos27>—1-O 41 pio1s +5U 42 O4—<en] [cuwrnsoy>—4-0 41 DI1019 +5U 42 O
[co2r>—4- 39 prot? pio1s 40 O-F—<o=en] [ocowmnsoy—34- 39 DIot? 01018 40 Q——<ewi o |
GND o0 37 owois pi016 38 O—f—<zmzn] GND GND emmy—-O 37 oiois pio1s 38 (OH =] GND
[o0=D>—1-O 35 po13 o014 36 O-—<eez] [rm Coepisacy—1-0) 35 pI013 o014 36 O]
[romsoesm>—-O 33 spii_soo 01012 34 O——<onn] [srocmsonsiz>—4—0 33 SPIL_SDO 01012 34 O——<wromoEaaxc]
[srsoeamy>—-O 31 spi1_sck sP11_sp1 32 O—f—<ormosizs] E D O 31 spri_sck sp11_so1 32 O SPLADC MOSUA/425
[rerosmre——-0O 29 spr2_spr spia_csN 30 O-F—CGows] Crevosmpey—4-O 29 spi2_sor sPii_csN 30 OH
[srecarozss>—4— 27 sp12_sck  sP12_sDo 28 O—f—<surmsomea] [ecwrszsey—-O 27 sprz_sck  sp12_spo 28 (O
[Frorsy—-O 25 sprz_csni spiz_csNz 26 O-F—<sace] [f>—1-O 25 sprz_csnt spiz_csN2 26 O—f—<wivucas
[i>—4-O 23 cikie spiz_cshe 24 O [roemesaey——0 23 cLKis sp12_cshe 24 O
[Pwimee>—4—~0O 21 DIO1@ pio11 22 O—f—<wmine oo [wowivessasy——0O 21 piote p1011 22 O—4—<pwwiseas |
[o>—F+O 19 pios D109 20 O Eroronsn] Lvemwesy—O 19 pios 0109 20 O—4—<rerncieas]
EEm>— O 17 o o107 18 O-|—Camie] om0 17 oios o107 18 O—|—mmre]
E>—+O 15 amnt amnz 16 OH [ocovrnsiy—4-0 15 AINL a2 16 O—f—<ocesons]
[o>—F+O 13 pios ame 14 O—f—<miones] [orvemeormisay——O 13 D105 aNg 14 O——<mcivmns]
[o>—1+O 11 pios p104 12 O—f—<orcourosn roc T vosrersanoy——(O) 11 DI03 p104 12 O—f—<mcrrororciine ]
[co>—1+-O 9 brot nio2 10 O [acwrsssy——0 9 DIOL pio2 10 O
[ocweseiy>—4-O 7 1D_cHL pice 8 (OH [ocwese>—4-0O 7 1D_cHL pice 8 QO—f—<raxsesac]
[os>—F0O 5 +su cs_cHe 6 O - os>—FO 5 +su cs_cHe 6 O e
O 3 ono o_clk 4 OH O 3 o6no m_ck 4 O
[mo>—4+O 1 unm oo 2 O [wo>—+O 1 unm oD 2 O
CON1 CON2
GND GND GND

Testpoints for functional testing.
Please apply all generated supply voltages and relevant signals.

[nconriGr2a0 [ nsTaTus240) [ conr_ponef24C) [[cRe_ERROR24C) [ DEV_OE/2.40
PAD_S PAD_6 PAD_7 PAD_8 PAD_9 PAD_10 PAD_11 PAD_12 PAD_13

PAD_14

GND
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Module identification EEPROM

TMC4670 1/0
IC1 -
AT25128B Re | SPLMOSI GPIO_0
3 T7 SPI_MISO GPIO_1
NWP 7| SPLSCK GPIO_2
NHOLD 1 SPI_NSCS GPIO_3
NCS
— = 2 st
. T4 bR
SCK SPI_SCK/1.4B | 5
SI ; SPI_MOSI/1.58 | [ SP12_MOSI/A7/1.58 R9 UART_TXD/SPI_DBG_MOSI  CFG_3 % CFG3/1.58
S0 SPI_MISO/1.4B | | SP12_MISO/T9/1.6C UART_RXD/SPI_DBG_MISO  CFG_2 T4 CFG2/1.58
[ SP2_CS/1.4C Pg UART_DIR/SPI_DBG_CS CFG_1 TS CFG1/1.5B
VCC |GND [ SP12_CLK/P8/1.5C SPI_DBG_CLK CFG_0 CFGO/1.5B
P uaRT_TX
R RIL | aRT RX
=£ 1 UART_DIR
GND [ PWM_IN/1.4C R10 PWM_IN
] ANALOG_IN T13 ANALOG_IN A
[ ENABLE_IN/1.5C ENABLE_IN ENABLE_OUT 5
1C2G$2
Motor control inputs o
<
o = Input 0-10V %
™M < >
o o JP1 @
~ ~ +
s Y Ol_J
o~ [32]
o + + 02
|
oy 28
8 R I ANALOG_IN | [PWM_IN/L4C>—E2 >0
B é é S 828238
% oAD16 glez|cE TMC4670 JTAG/Config
N PAD_17 ﬁg JTAG_EN CONFIG_SEL g CONFIG_SEL | —_ —
B | o] JTAG_TCK CONF_DONE  [—z& CONF_DONE/1.5D | GND GND GND GND GND GND
PAD_18 i JTAG_TDI CRC_ERROR B8 CRC_ERROR/L.5D |
GND B riy | JTAG_TDO DEV_OE |—F2 DEV_OE/1.5D | . L
PAD_19 ITAG_TMS NCONFIG NCONFIG/L.4D | S/D input selection jumpers
El—, 2 NSTATUS |2 NSTATUS/1.5D | External S/D
S +5V/1.6B
Z 3
[]\ 1c2683 o 03 SD_STR/LAC]
= [
o8 o\ Y O 5
= [EXT_DIR 22 2 ot EXT_STP | . o
< = 3
o B S
L Y 3P3 g LI
GND [ExT_sTP DZSE 1IC3 o % -
ZSE m /1w 7 _E SD_STP_OUT |
3 2a J 5 SD_DIR_OUT |
fpz R Y -
OZ 8 4
03 VCC GND
SN74LVC3G17DCUR
[3v3/1.4D>— S
O; SD_DIR/1.5C | GND
GND GND GND 8 1 G|
P4
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ADC Filter
ABN Encoder 1
Current Inputs: Voltage divider for 3.3V Inputs (-3dB@~194KHz) Analog Encoder Inputs: Voltage divider for 5V Inputs (-3dB@~205KHz)
S 3
R35 & =
] = Ra3 5
0O0FK% 5 —
0603/3K3/1% 2
3 3
GND GND
_ _ _ = GND GND
a a a IS > 3
o P P I 2 g
S| S| S| 2 R36 s R44 5
2 2 2 T ] ]
0603/33K/1% 2 0603/3K3/1% 2
Ic4 ]
S EEE 3 g
—; 101 104 g— s s s @
GND VCC SRR
3l 102 103 [ g éwl:lév 5 1C6 GND GND GND GND
2|82 |82 |8
0603/22R0/1% »
fPG SRV05-4 Y 1a/ v {2 ENC_N/4.2A] 3 g
R14 = [Ty
OZ 0603/22R0/1% 3 5 R37 & R45 S
O 1 A/ 2 ] ]
O 3 - 0603/33K/1% S 0603/3K3/1% 3
o L 6 3a/ 3v
O R16 o
5 s 8 I3 8 vec ono [ E
— —— —— — _MDATfS/4.4C
3 ,ﬂm&"c&i B SN74LVC3G17DCUR GND GND GND GND
§ i 8| g| g| 0603/100nF/10v | | z
g IS S I =
GND GND DGNDGND L [AENC NAGE>— 1]
GND Voltage Inputs: Voltage divider for 3.3V Inputs (-3dB@~194KHz) = 060373K3/1% 3 —
(+2V5/6.38]
3 GND GND
g "y, A
R26 3 a
ABN Encoder 2 . D—ROC U UK 7335
0603/33K/1% £ < ] ]
= fﬂa VM: MAX 80V supply voltage in current configuration
° GND
= = = [o]
8 8 8 R GND  GND
g g g a 2
2 2 2 2 g ERY o
o y y ¥ R27 s R4L T QDY
i ks R w7 ]
0603/33K/1% S 0603/100K/1% | & 3 g
15 = 2 =
—3 o1 104 (& s s e 5 g8
GND VCC | E|R
A 02 103 STes 88T 1c7
JP7 0603/22R0/1% e el GND GND GND GND GND
) SRV05-4 Y 1 /1y — o] 3
O 060: R1“7 g
2 )3/22R0/1% 3 5 R28 & [a) h
- W AR S Gex:ery AL Ny
83 R18 va CEnc B.2A] 0603/33K/1% 3 < | Temp Inputs: Voltage divider for 3.3V Inputs !
4 0603/22R0/1% 6 2 =] m
Os L . 3n/ 3Y ENC2_A/4.2A
R1! =)
= g e B B 8 vcc anp [ E GND 3 2
— ——— [(ADC_T_MOSFETS/C3/1.5C ]
2 0603/100nF/10V. R SN74LVC3G17DCUR GND GND 0603/33K/1% S
g >—"7c7 g g 2 g
§ I 8 8 8 0603/100nF/10V" L
§ By o o) C15
GND GND DGNDGND Jl
GND GND GND
3
R42 %
[(hDc_T_MoTOR/Ca/1.6C =
0603/33K/1% S

GND GND
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1 2 3 4 5 6 7 8
. Serial Encoder encoder input
TMC4670 Sensmg/ Output TMC4670 Sensing/Output
El +3V3/3.3B
[ AENC_WY_LP/3.8A D1 AENC_WY
[ AENC_V_LP/3.8B L AENC_V
[[AENC_UX_LP/3.8B g 1| AENC_UX 5]
[ AENC_N_LP/3.8C AENC_N
[ENC2_N/3.4D E‘z‘ ENC2_N GND
| ENC2 B/3.4D R1 ENC2_B
[ ENC2_A/3.4D ENC2_A a
[a)
0 >
| ENC N/3.4B ML; ENC_N Jl:lZ A b
ENC B/34B)—— ENC_B O 5 R SSI_DAT |
ENC_A/3.4B ENC_A O 3 B
O
;g ENC_SSI_DAT b16 C)‘S1
ENC_SSI_CLK PWM_UXL H [—= O z Y b
M2 PWM VX2 H —pie O —<+5v/6.1A ] D — SSI_CLK
ND | HALL WY PWM_WY1 H —o 2 z
Ny | HALLV PWM_Y2_H 2 g 2
HALL_UX ©
2 © IC11
[ ADC_10_U_LP/3.6A ADC_I_0 <
[ADC_ILV_LP/3.68 E‘Z‘ ADC_I 1 PWM_UX1_L g}i SN65HVD31
[ ADC_12_BOT _LP/3.68 ADC_IS PWM_VX2_L —
o PwM_wy1L I GND  GND GND
52 | ADC_U_UX PWM_Y2_L
ADC_U_WY
P> ADC_UV 39
0603/10R/1%
[SPLADC CsN/B7/L6B>—BZ | ADC_NSCs BRAKE_OUT |-AL3 — ;O
[ SPLADC_SCK/B6/1.58 ADC_SCK RE3
[ SPL_ADC_MISO/A6/1.5B N ADC_MISO
[SPL_ADC_MoSI/A7/1.68 ADC_MOSI )
McLk_ux  |-GL6 Reference Switches
S| ADC_T_MOSFETS MDAT_UX (28 GND
£3 | ADC_T_MOTOR MCLK WY [—Fo — — — [2]
ADC_VM MDAT_WY & @ @ a
I © o Q
B4 MCLK_S MCLK_S/G15/1.6C g g g 3
BS ADC_BIP MDAT_S ey + + 7
ADC_START
[PWM_L_TDLE/B1T/1.58 B pwm LipLE - s R U
| PWM_H_IDLE/AL1/1.6B PWM_H_IDLE —y ot 104 |2 S e e
g 1 [ReFsw >0 | Rer sw R 3 ?c’)\lzD \I/cc>(3: 4 o io[]iﬂ 5
Hg 5 A8 | REE-2NR B B gTERTESTE c12
= |2 REF_SW_H _SW_| 0603/22R0/1% .
A9 | ReF sw_L P10 . Ve
© © O 0603 22R0R1"‘/'o
: o 2 BV
P I1C2G$4 O R65
0603/22R0/1%
GNDGND o ey N
O Re¢
e 5 k& 8 vee eno P
L oeoz/mOnF/wvllc38 SRERE SN74LVC3G17DCUR
Hall sensor input g [ g g s oeoa/_|wonmov |7w \
GND GND DGNDGND 1
GND
=] =] 2] B
™ ™ ™ @
d Id Id &
@ @ @ A
+ + + +
1C8
—; 101 104 g— g e e
GND vCC CE[E .
3l 102 103 g3 Tag T 10 Analog encoder pinheader
0603/22R0/1% -
ilPS - SRVO05-4 1 /1y P11
O 0603, ZZRORIS%
8§ - 3 gy O;— AENC_WY/3.7A
0603/22R0/1%
oc [ o 3w/ w @ o
S o ~ o 8 4 5
== GRS i vee_Gnp Se
%L ososzwomﬁmvl = S RERE SN74LVC3G17DCUR
§ I sl g g 0603/100nF/10V I 0
8 &) N &) C34 3
GND GND DGNDGND i i
GND GND GND
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1 2 3 5 6 7 8
TMC4670 Debug & Clock
Reset Q <
TMC4670 Debug & MISC E E
s Red &
CLK WARNING_OUT ?i? - >
ERROR_OUT ) — 3
B10 NRST E\“',; 0603/1K2/1% LEDS
DIAG out 0 [-T12 g 1C14
- DIAG_OUT_1 L X
DRV_ERR_IN RESET > = o ~RST vce
B0 q}g ESIO NCS1660 E}g NCS1660 ] = [ GND
ESL 1o ESLt SCK1660 [—p72—<SCKi660| g \-3
ESI2 ESI_2 DAT1660 DAT1660
- ' 17 S1818R-10+
P15 | DBGIO_O s
DBGIO_1 PWM_Z_OUT (2
DBGIO_2 PWM_C_OUT
DBGIO_3 TRIGGER_OUT K14 GND GND GND
NC. [-AZT72
1C2G$3
PAD_15
F0X924B
L1 N our |2 X
3
2 4 gu
GND  vCC
3 300hm/3A/0603
co1 =
§
GND GND
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