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SDI/CFG1
SCK/CFG2
CSN/CFG3
SDO/CFGO

| s i@ [:J
CLK ) T™C5160 V1.2 &

STEP
DIR

5.2, 5|HThEE

1 | (EN) filifg 1 (VM) HEALAE L F
2 | (SDI/CFG1) %i#= 2 (GND) 2t

3 | (SCK/CFG2) % 3 (A2) A FH

4 | (CSN/CFG3) Fik 4 (AL AHH

5 | (SDO/CFGO) ##f 5 (B1) B A

6 | (CLK) 6 (B2) BAH

7 | (STEP) Fkit#iA 7 (VCC_I0) #HEH&
8 | (DIR) Jr#iA 8 (GND) #:ih
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down resistor.
Encoder B-channel input (when using internal ramp generator)
or

E’:EE‘DCEN‘ 23 23 ?pId] dcStep enable input (SD_MODE=1, SPI_MODE=1) - leave open
or tie to GND for normal operation in this mode (no dcStep).
Configuration input (SPI_MODE=0)
Encoder A-channel input (when using internal ramp generator)
or

E’:GC:\'DCIN‘ 24 24 ?pId] dcStep gating input for axis synchronization (SD_MODE=1,
SPI_MODE=1) or
Configuration input (SPI_MODE=0)
Encoder N-channel input (SD_MODE=0) or

ENCN_DCO_ 25 2 DIO dcStep ready output (SD_MODE=1).

CFG6 With SD_MODE=0, pull to GND or VCC_IO, if the pin is not used
for an encoder.

75~ WRBh AR
iz AT T RER 3| BN AE (END 1 F
EITHERTE
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. BB

EERVEE*: HEr A Marlin2. 0 X UL E /RS R TMC5160
] SPT BE=,,

HB—: fF marlin 2. 0 A4 B4R 2] FH-F7IF“Configuration. h”

XAE, AREHF] “#define MOTHERBOARD XXXXXX” “XXXXX”
RFFHE RIS, # 8 0 R .

h @ Configuration_adv.h Configuration.h *

#define SERIAL_PORT_2 ©

#define BAUDRATE 115268

#ifndet MOTHERBOARD
135 #define MOTHERBOARD
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BB (£ Marlin\src\pins H3 THREH OB T XS R

“pins_xxxxxx. h” XM Gxxx [RRRFHE), RIGAEIZL
fEFHF] “X €S PIN”“Y CS PIN”“Z CS_PIN”“E0 CS_PIN”
&, BRSO B R R 5]

File Edit Selection View Go Debug Terminal Help pins_BIGTREE_SKR V1.3.h -

3 pins_BIGTREE_SKR V1.3h %

4 OPEN EDITORS

X C oi e X_STEP_PIN

. DIR_PIN
= X_ENABLE_PTN
F X_C5_PIN
CS_PIN

Configuration_ad
Configuration.h Marlin
4 MARLIN-BUGFIX-2.0. XTMC5160_128564
» .arcleci
+ .github
» pioenvs ine Y_STEP_PIN
' DIR_PIN
_ENABLE_PIN
S_PIN
S _PIN

> vscode
+ buildroot

» docs

b lib = 7 STEP_PIN

_DIR_PIN

__ENABLE_PIN
S_PIN

C5_PIN

4 grc

» config

p_STEP_PIN
E@_DIR_PTN
@ ENABLE PIN
f E0_CS_PIN

b led
b libs

> module

E1_STEP_PIN
E1 DIR_PIN
F41 _FMARILF DTM
f E1_C5_PIN
e E1

TERMINAL

[SKIP]
) [SKIP]
s A7
pins_AZTEEG [SKIP]
i ZTEEG X3h y [SKIP]
AZTEEG X5 GTh ronment [SEnvironment

ZTEEG_X5_MINI_WIFLh nment [SKIP]

Terminal will be reused by tasks, press any key to clg
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PB=. AP B X N E] “#define  TMC_SW MOSI
XXX”“#define TMC SW MISO XXX”“#define TMC SW SCK
XXX” ¥ “XXX” BECh B SRS 5] .

efine E@_STEP_PIN
e E@_DIR_PIN
e E8_ENABLE PIN
f EB_CS PIN
ne E@_CS_PIN

ine E1_STEP_PIN
e E1_DIR_PIN
e E1_ENABLE_PIN
E1_CS_PIN
e E1_CS_PIN

if ENABLED(TMC_USE_SW_SPI
define TMC_SW_MOSI
s TMC_SW_MISO
e TMC_SW_SCK
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SBEIY . AT H “Configuration adv.h” , SR 5 4% 3
“#tdefine TMC USE SW SP1” E¥BEWsT “//”

Configuration_advh @

1499 | #define TMC USE SW_SPI
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HBF: /£ “Configuration adv.h” LR, #HF| “#define
X_CURRENT” “#define X MICROSTEPS” “#define X RSENSE”
BEETH M ZE s 2R =R 22880, Pl H 2011
Fif¥y RSENSE #RMN. N “0. 075”7

Configuration_adwv.h =

fif HAS_TRINAMIC

2fine HOLD MULTIPLIER
ine INTERPOLATE

MICROSTEPS

x
¥ _ RSEMNSE

AXIS_ IS _TMC(X2
efine X2_CURRENT

Tine X2 RSENSE
dif

AXIS IS _TMC(Y
efine ¥_CURRENT
fine ¥_MICROSTEPS
efine ¥_RSEMNSE

AXTS TS TMCO(Y2
fine Y2 _ CURRENT
Tine Y2 MICROSTEPS
i Y2 RSENSE

_ CURRENT
_MICROSTEPS

MICROSTEPS
RSENSE
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BTN PR AMBE R T KRE, KB I
“ Configuration.h 7 2R J5 3k #| ¢ Hdefine
DEFAULT AXIS STEPS PER UNIT” &5 T i 2 $k ¥ B 4
51, LTI IR oy 6 255 A BRI AR 43 0 B

o E T, “80, 80,400,967 UK 16 44y, W EHCN
32 3 EN “80% (32/16), 80% (32/16), 400% (32/16),

96% (32/16)”

Configurationh X

#define DEFAULT_AXIS STEPS_PER_UNIT 1288, 12806, 6488, 1536

692

#define DEFAULT_MAX FEEDRATE 3ee, 3ee, 25, 186
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WX BRI L, R T RAE L REL R/

The sense resistor sets the upper current which can be set by software settings IRUN, IHOLD and
GLOBALSCALER. Choose the sense resistor value so that the maximum desired current (or slightly
more) flows at the maximum current setting (GLOBALSCALER = 0 and IRUN = 31).

Bzl FELAL AT RE AT e R AR 5 R A FL B R /N SR R A0

9 Selecting Sense Resistors

The TMC5160 provides several means to set the motor current: Sense resistors, GLOBALSCALER and
currentscale CS. To adapt a drive to the motor, choose a sense-resistor value fitting or slightly
exceeding the maximum desired current at 100% settings of the scalers. Fine-tune the current to the
specific motor via the 8 bit GLOBALSCALER. Situation specific motor current adaptation is done by 5
bit scalers (actual scale can be read via CS), controlled by coolStep, run- and hold current (IRUN,
IHOLD). This makes the CS control compatible to other TRINAMIC ICs.

Set the desired maximum motor current by selecting an appropriate value for the sense resistor. The
following table shows the RMS current values which are reached using standard resistors.

CHOICE OF Rsgyse AND RESULTING MAX. MOTOR CURRENT

WITH GLOBALSCALER=255
Rsense [Q] RMS current [A] Sine wave peak
(CS=31) current [A] (C5=31)
0.22 [11 [ 15
0.15 |16 [22
0.12 | 20 |28
0.10 2.3 3.3
| | 0.075 |31 4.4 |
70.066 35 5.0
0.050 |47 | 66
0.033 |71 1100
0.022 | 106 | 150

Sense resistors should be carefully selected. The full motor current flows through the sense resistors.
Due to chopper operation the sense resistors see pulsed current from the MOSFET bridges. Therefore,
a low-inductance type such as film or composition resistors is required to prevent voltage spikes
causing ringing on the sense voltage inputs leading to unstable measurement results. Also, a low-
inductance, low-resistance PCB layout is essential. A massive ground plane is best. Please also refer to
layout considerations in chapter 29.

A PE A FE SR REHRE SN 0. 075R, [RIIEAS = L ER S HEL
IERUE A 3. 1A, B RHF N 4. 4A,
0 5 75 A A SR A A, R B E AT SR R A R R R

N (FE

B & TR . A HEASE N 0. 066R
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https://github.com/bigtreetech?tab=repositories
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