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FEATURES AND BENEFITS 

2-phase stepper motors up to 20A coil current (external MOSFETs) 

Motion Controller with SixPoint³ ramp  

Step/Dir Interface  with microstep interpolation MgapmNjwcp³ 

Voltage Range 8 Ğ 60V DC  

SPI & Single Wire UART  

Encoder Interface and 2x Ref.-Switch Input  

Highest Resolution  256 microsteps per full step 

StealthChop2³ for quiet operation and smooth motion  

Resonance Dampening for mid -range resonances 

snpc_bAwajc³ highly dynamic motor control chopper  

baQrcn³ load dependent speed control 

StallGuard0³ high precision sensorless motor load detection  

CmmjQrcn³ current control for energy savings up to 75%  

Passive Braking  and freewheeling mode  

Full Protection & Diagnostics  

Compact Size 7x7mm2 (body) TQFP48 package / 8x8mm² QFN  

 

 
 

APPLICATIONS 

Robotics & Industrial Drives 
Textile, Sewing Machines 
Packing Machines 
Factory & Lab Automation 
High-speed 3D Printers 
Liquid Handling 
Medical 
Office Automation 
CCTV 
ATM, Cash Recycler 
Pumps and Valves 

 

 DESCRIPTION 

The TMC5160 / TMC5160A is a high-power 
stepper motor controller and driver IC 
with serial communication interface s. It 
combines a flexible ramp generator for 
automatic target positioning with indus -
rpgcqĖ kmqr _bt_lacb qrcnncp kmrmp 
driver. Using external transistors, highly 
dynamic, high torque drives can be 
realized. Based on TRINAMICs sophisti-
cated SpreadCycle and StealthChop 
choppers, the driver ensures absolutely 
noiseless operation combined with maxi -
mum efficiency and best motor torque. 
High integration, high energy efficiency 
and a small form factor enable miniatu -
rized and scalable systems for cost 
effective solutions. The complete solution 
reduces learning curve to a minimum 
while giving best performance in class . 

Universal high voltage  controller/ driver for two -phase bipolar stepper motor.  Qrc_jrfAfmn³ dmp osgcr 
movement. External MOSFETs for up to 20A motor current per coil . With Step/Dir Interface and SPI.  

BLOCK DIAGRAM 
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APPLICATION EXAMPLES: HIGH VOLTAGE ° MULTIPURPOSE USE 

The TMC5160 scores with complete motion controlling features , powerful external MOSFET driver stages, 
and high-quality current regulation. It offers a versatility that covers a wide spectrum of applications from 
battery powered high efficiency systems up to embedded applications with 20A motor current per coil . The 
TMC5160 contains the complete intelligence which is required to drive a motor . Receiving target positions, 
the TMC5160 manages motor movement. Based on TRINAMICs unique features StallGuard2, CoolStep, 
DcStep, SpreadCycle, and StealthChop, it  optimizes drive performance. It  trades off velocity vs. motor 
torque, optimizes energy efficiency, smoothness of the drive , and noiselessness. The small form factor of 
the TMC5160 keeps costs down and allows for miniaturized layouts. Extensive support at the chip, board, 
and software levels enables rapid design cycles and fast time-to-market with competitive products. High 
energy efficiency and reliability deliver cost savings in related systems such as power supplies and cooling.  
For smaller designs, the compatible, integrated TMC5130 driver provides 1.4A of motor current. 
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ORDER CODES 

Order code PN Description  Size [mm2] 

TMC5160A-TA 00-0179 stepper controller/driver for external MOSFETs; TQFP48  7 x 7 (body) 

TMC5160A-WA 00-0192 stepper controller/driver f. ext. MOSFETs; wett. QFN8x8 8 x 8  

TMC5160A-xx-T Ğ-T -T denotes tape on reel packing (xx= TA or WA)  

TMC5160-EVAL 40-0138 Evaluation board for TMC5160 (/A) 85 x 55 

LANDUNGSBRÜCKE 40-0167 Baseboard for TMC5160-EVAL and further boards.  85 x 55 

ESELSBRÜCKE 40-0098 Connector board fitting to Landungsbrücke 61 x 38 
 

Hint: TMC5160 in this manual always refers to both, the TMC5160A and TMC5160, unless explicitly noted 
ugrf Ęnon-A-versionę mp ĘA-versionę, Rfc A-version compatibly replaces the non-A-version. 

An ABN encoder interface with scaler unit 
and two reference switch inputs are used to 
ensure correct motor movement.  Automatic 
interrupt upon deviation is a vailable. 

An application with  2 stepper motors is 
shown. Additionally, the ABN Encoder 
interface and two reference switches can be 
used for each motor. A single CPU controls 
the whole system, as there are no real time 
tasks required to move a motor . The CPU-
board and the controller / driver boards are 
highly economical and space saving.   
 

The TMC5160-EVAL is part of TRINAMICs 
universal evaluation board system which 
provides a convenient handling of the 
hardware as well as a user-friendly 
software tool for evaluation. The 
TMC5160 evaluation board system 
consists of three parts: 
LANDUNGSBRÜCKE (base board), 
ESELSBRÜCKE (connector board including 

several test points), and TMC5160-EVAL.  
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1 Principles of O peration  
The TMC5160 motion controller and driver chip is an intelligent power component interfacing between 
CPU and a high power stepper motor. All stepper motor logic is completely within the TMC 5160. No 
software is required to control the motor ē just provide target positions. The TMC5160 offers a 
number of unique enhancements which are enabled by the system-on-chip integration of driver and 
controller. The SixPoint ramp generator of the TMC5160 uses StealthChop, DcStep, CoolStep, and 
StallGuard2 automatically to optimize every motor movement.  The TMC5160 ideally extends the 
TMC2100, TMC2130 and TMC5130 family to higher voltages and higher motor currents.  
 

THE TMC5160 OFFERS THREE BASIC MODES OF OPERATION: 

MODE 1: Full Featured Motion Controller & D river  
All stepper motor logic is completely within the TMC5160. No software is required to control the 
motor ē just provide target positions.  Enable this mode by tying low pin SD_MODE. 
 
MODE 2: Step & Direction D river  
An external high-performance S-ramp motion cont roller like the TMC4361 or a central CPU generates 
step & direction signals synchronized to other components like additional motors within the system. 
The TMC5160 takes care of intelligent current and mode control and delivers feedback on the state of 
the motor. The MicroPlyer automatically smoothens motion. Tie SD_MODE high. 
 
MODE 3: Simple Step &  Direction D river  
The TMC5160 positions the motor based on step & direction signals. The MicroPlyer automatically 
smoothens motion. No CPU interaction is required; configuration is done by hardware pins.  Basic 
standby current control can be done by the TMC5160. Optional feedback signals allow error detection 
and synchronization. Enable this mode by tying pin SPI_MODE low and SD_MODE high. 
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Figure 1.1 TMC5160 basic application block diagram  (motion controller)  



TMC5160/TMC5160A DATASHEET (Rev. 1.15 / 2021-JUN-01)  6 

 

 
 
www.trinamic.com 

47R

47R

LS

VCC_IO

TMC5160

SPI interface

CSN

SCK

SDO

SDI

S
TE

P

D
IR

DIAG / INT out 
and

Single wire 
interface

5V Voltage 
regulator

charge pump

22n
100V

100n 
16V

DIAG0

CLK_IN

DIAG1

+VM

5VOUT

VSA

2.2µ

+VIO

D
R
V

_E
N

N

G
N

D
D

G
N

D
A

TS
T_

M
O

D
E

D
IE

 P
A

D

VCC

opt. ext. clock
12-16MHz

3.3V or 5V
I/O voltage

100n

100n

LS

stepper
motor

N
S

BMA2

100n

SRAH

CE

2R2

470n

D
C
EN

D
C
IN

D
C
O

dcStep control

S
D

_M
O

D
E

S
P
I_

M
O

D
E

opt. driver enable

B.Dwersteg, © 

TRINAMIC 2014

RS

SRAL

LA1

LA2

HA1

HA2

BMA1
HS

HS

CA1

CB

CA2
CB

+VM

LS

LS

BMB2

SRBH

RS

SRBL

LB1

LB2

HB1

HB2

BMB1
HS

HS

CB1
CB

CB2

CB

+VM

C
P
I

C
P
O

V
C
P

V
S

11.5V Voltage 
regulator

12VOUT

2.2µ

mode selection

470n

470n

RG

RG

RG

RG RG

RG

RG

RG

47R

47R

+VIO

pd pd pd

+VIO

Stepper driver 
Protection

& diagnostics

spreadCycle & 
stealthChop 

Chopper
programmable

sine table
4*256 entry

stallGuard2Ĥ

ammjQrcnĤ

x
Control register 

set

Interface

baQrcnĤ

spreadCycle & 

stealthChop 

motor driver

B.Dwersteg, ©  
TRINAMIC 2014

step multiplier
kgapmNjwcpĤ 

Standstill 
current 

reduction

 

Figure 1.2 TMC5160 STEP/DIR application diagram 
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Figure 1.3 TMC5160 standalone driver application diagram  

1.1 Key Concepts 
The TMC5160 implements advanced features which are exclusive to TRINAMIC products. These features 
contribute toward greater prec ision, greater energy efficiency, higher reliability, smoother motion, and 
cooler operation in many stepper motor applications.  
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StealthChop2³ No-noise, high-precision chopper algorithm for inaudible motion and inaudible 
standstill of the motor. Allows faster motor acceleration and deceleration than 
StealthChopĤ _lb cvrclbq StealthChop to low stand still motor currents.  

SpreadCycle³ High-precision chopper algorithm for highly dynamic motion and absolutely clean 

current wave. Low noise, low resonance and low vibration chopper.  

DcStep³ Load dependent speed control. The motor moves as fast as possible and never loses 
a step.   

StallGuard2³ Sensorless stall detection and mechanical load measurement. 

CoolStep³ Load-adaptive current control reducing energy consumption by as much as 75%. 

MicroPlyer³ Microstep interpolator for obtaining full 256 microstep smoothness with lower 
resolution step inputs starti ng from fullstep  

In addition to these performance enhancements, TRINAMIC motor drivers offer safeguards to detect 
and protect against shorted outputs, output open -circuit, overtemperature, and undervoltage 
conditions for enhancing safety and recovery from equipment malfunctions. 

1.2 Control Interfaces  
The TMC5160 supports both, an SPI interface and a UART based single wire interface with CRC 
checking. Additionally, a standalone mode is provided for pure STEP/DIR operation without use of the 
serial interface. Selection of the actual interface is done via the configuration pin s SPI_MODE and 
SD_MODE, which can be hardwired to GND or VCC_IO depending on the desired interface.  
 

1.2.1 SPI Interface  
The SPI interface is a bit-serial interface synchronous to a bus clock. For every bit sent from the bus 
master to the bus slave another bit is sent simultaneously from the slave to the master. 
Communication between an SPI master and the TMC5160 slave always consists of sending one 40-bit 
command word and receiving one 40-bit status word.  
 
The SPI command rate typically is a few commands per complete motor motion . 
 

1.2.2 UART Interface 
The single wire interface allows differenti al operation similar to RS485 (using SWP and SWN) or single 
wire interfacing (leaving open SWN). It can be driven by any standard UART. No baud rate 
configuration is required.  

1.3 Software  
From a software point of view the TMC 5160 is a peripheral with a number  of control and status 
registers. Most of them can either be written only or read only. S ome of the registers allow  both read 
and write access. In case read-modify-write access is desired for a write only register, a shadow 
register can be realized in master software. 

  
































































































































































































































































