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CiA is the international users’ and 

manufacturers’ group that develops and 

supports CANopen and other CAN-based 

higher-layer protocols. The nonprofit 

group was founded in 1992 to provide 

CAN-based technical, product and market-

ing information.

www.can-cia.dewww.innomag.org

INNOMAG is an innovate platform for 

Magnetic Microsystems that combines the 

interests and potentials of manufacturers, 

service providers and users in a network. 

The target is to develop applications of 

magnetic Microsystems and nanotech-

nologies in Germany. 

TRINAMIC GREEN

We refer to the Directive
2002/95/EC of the European
Parliament and the Council
on the Restriction of the
use of certain Hazardous
Substances in electrical 
and electronic equipment. 

That means, from 1 July 2006,
new electrical and electronic
equipment put on the market
does not contain lead, mercury, 
cadmium, hexavalent chromium, 
polybromiated biphenyls (PBB) 
or polybromiated diphenyl 
ethers (PBDE) in terms of the 
RoHS Directive.

COOPERATION
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PRODUCT TMC428 TMC454 TMC457 TMC401 TMC423

Motion Controller – –

Interface Controller – – –

Number of Axes 3 1 1 1 3

Motor Type Stepper Step Step / Piezo / Other Step –

Interface CPU SPI IIC / parallel / S/D SPI S/D SPI

Interface 
Driver

SPI (S/D support)
classic / SPI 

(S/D support)
SPI / S/D / classic SPI (S/D)

Dyn. Range 12 bit * 2^4 bit 14 bit * 2^4 bit 32 bit – 16 Mcnt/s

Position Range 24 bit 24 bit 32 bit – 24 bit

S-Ramp – – –

Lin-Ramp – – –

On the fiy target – – –

PID – – –

Sequencer –

Number of Microsteps 64 406 2048 32 –

Encoder – ABN ABN – 3 x ABN

chopSyncTM – – –

Ref. Inputs 3 x 2 4 2 & 2 virtual – –

Supply voltage 3.3 – 5V 3.3V & 1.5V 3.3V & 1.5V 3.3 – 5V 5V & 2.5V

Package SSOP16 / SO24 FBGA144 FBGA144 TQFP32 TQFP100

MOTION & INTERFACE CONTROLLER

INTEGRATED MOTION CONTROLLER AND DRIVER FOR STEPPER MOTORS

PRODUCT TMC211 TMC222 TMC223

Stepper Type 2 phase 2 phase 2 phase

Peak Current 800mA 800mA 800mA

Motor Voltage 8 – 24V 8 – 29V 8 – 29V

Number of Microsteps 16 16 16

Interface LIN IIC IIC

Full protection/ 
diagnostics

Stall detection – –

Dyn. Range 16 velocities 16 velocities 16 velocities

Position Range 4096 fullsteps 4096 fullsteps 4096 fullsteps

Package SO28 SO28 / QFN SO28 / QFN

INTEGRATED CIRCUITS



9TRINAMIC PRODUCT GUIDE

HIGH PRECISION CONTROLLER

FOR STEPPER MOTORS

PRODUCT TMC332

Stepper Types 3 phase / 2 phase

Automatic High Velocity 
Full Step Selection

Manual High Velocity 
Full Step Selection

chopSync

Integrated Look-Up-Table

Number of Micro Steps
(1024 Micro Steps 

per electrical period)

171 (3 phase)

256 (2 phase)

Interface S/D

Micro Controller Interface SPI

Encoder Interface ABN

Current Sensing Control

Digital Current 
Regulator (P)

Interface Voltage 3.3 V

Core Voltage 2.5 V

125°C temperature range –

Package (tbd)

 * also two phase motor

  when using TMC60x

  as gate driver

S/D Step/Direction

POWER DRIVER FOR STEPPER MOTORS

PRODUCT TMC236 TMC239 TMC246 TMC249

Stepper Type 2 phase 2 phase 2 phase 2 phase

Peak Current 1.5A 6A 1.5A 6A

Motor Voltage 7 – 34V 7 – 34V 7 – 34V 7 – 34V

Number of Microsteps 16 / 64 16 / 64 16 / 64 16 / 64

Interface classic / SPI classic / SPI classic / SPI classic / SPI

Full protection/
diagnostics

stallGuard – –

Interface voltage 3.3 – 5V 3.3 – 5V 3.3 – 5V 3.3 – 5V

Low RDSon

125°C temperature range

Driver MOS type int. N & P int. N & P

Slope control

Package TQFP44 SO28 / QFN TQFP44 SO28 / QFN

BLDC DRIVER WITH BACK-EMF SUPPORT,

PROTECTION AND CURRENT MEASUREMENT

PRODUCT TMC603

Motor type* 3 phase

Peak current
(depends on NFET type)

20A

Voltage 12V – 50V

Current sensing
(w/o sense resistor) 

Short to GND protection

hallFX Sensorless 
commutation support

Hardware Block 
Commutation

–

Integrated 
switching regualtor

–

Integrated 
linear regualtor

Internal BBm logic

Slope control

Package QFN

INTEGRATED CIRCUITS
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BLDC MOTOR CONTROLLER/DRIVER

PRODUCT TMCM-160 TMCM-163 TMCM-170 TMCM-171

Number of Axes 1 1 1 1

Rated Motor Current [A] 5 10 10 20

Supply Voltage [V] (DC) 12 – 40 14 – 38 12 – 48 12 – 48

Block Commutation 
with Hall sensors

Sine Commutation with 
Incremental Encoder

– –

TMCL Controller

TMCL Program Memory 
[commands]

_ – 64 2048

Interface: RS-232 opt opt opt –

Interface: RS-485 opt opt opt

Interface: CAN – –

Interface: S/D – – – differential

CANopen ready – – – –

Encoder Interface – –

Ref./Endswitch Inputs

General Inputs 
(digital+analog)

2 1 1 4

General Outputs 
(digital)

1 – – 2

stand alone operation 
with analog input

Size [mm] 50*92 43*43*20 d=61 145*96*33

Connector Type 2* 26 pin JST JST screw & JST

Motor Mountable – 42mm d=57 mm _

Housing – – – aluminum 

Related Baseboard BB-160 – – –

Remarks

MODULES
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PRODUCT TMCM-013 TMCM-023 TMCM-035 IDX 7505 TMCM-078

Number of Axes 1 3 1 1 1

Max. Motor Current 
[A] (RMS)

1.1 2.0 3.5 5 7

Max. Motor Voltage 
[V] (DC)

30 28.5 48 75 75

External Logic Voltage [V] – – 5 – –

Max. Resolution [μSteps] 256 16 64 256 256

S/D Driver Input
5 – 24V 

optically isolated

24V 

optically isolated
TTL/CMOS level

5 – 24V 

optically isolated

differential 

optically isolated

Alternative 
Driver Interface

– – SPI, Analog – –

Parameter 
Setting

RS-485 jumper pin connector RS-485
DIP-switch, 

RS-485 opt

ASCII protocol for low 
end motion control

– –

Ref./Endswitch Input – –

Size [mm] 42*42 60*100 80*50 65*64*24 145*96*33

Connector Type JST screw 68 pin screw screw / JST

Motor Mountable 42mm – – – –

Housing – – –
Aluminum & 

INOX
Aluminum

stallGuardTM –

chopSyncTM – – – –

Remarks

STEPPER MOTOR DRIVER

MODULES



MODULES
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PRODUCT TMCM-101 TMCM-102 TMCM-103 TMCM-110 TMCM-111-42 TMCM-111-56 MONOpack II V2 TMCM-301 TMCM-302 T

Number of Axes 1 1 1 1 1 1 1 3 3

Max. Motor Current 
[A] (RMS)

3.0 3.5 2.0 1.1 2.8 5.0 3.5 – –

Max. Motor Voltage 
[V] (DC)

28.5 55 28.5 34 28.5 36 48 – –

External Logic 
Voltage [V]

5 – – – – – – 5 5

Resolution 
[μSteps]

64 64 64 16 64 64 406 – –

TMCL Controller

TMCL Program 
Memory [commands]

2048 2048 2048 2048 2048 2048 2048 2048 2048

Interface: RS-232 – opt – –

Interface: RS-485 – – opt opt opt – –

Interface: UART 
(RS232/485)

– – – – – –

Interface: IIC – – opt – – –

Interface: CAN opt opt opt

Interface: USB – – – – – – – –

CANopen ready – – – – – – – –

Driver Interface – – – – – – – SPI S/D

Encoder Interface – – – *1) *1)

Ref./Endswitch 
Inputs

2 2 2 2 2 2 2 6 6

General Inputs 
(digital+analog)

8 3 2 1 1 1 – 8 8

General Outputs 
(digital)

8 3 2 1 1 1 – 8 8

Size [mm] 80 x 70 76 x 70 43 x 50 42 x 42 42 x 42 d=56 132 x 130 x 45 50 x 80 50 x 80

Connector Type 68 pin screw 2x16 pin JST JST
JST / 

screw
screw 68 pin 68 pin

Motor Mountable – – – 42mm 42mm 56mm – – –

Housing –
aluminum 

bracket
_ – – – aluminum – –

stallGuardTM – – –

chopSyncTM – – – – – – –

Related 
Baseboard

BB-101 – BB-103 – – – –
BB-301 

BB-301S 

BB-302      

BB-323-02

Remarks RS-422 S-Ramps
not for 

new design

not for 

new 

design
n

STEPPER MOTOR CONTROLLER/DRIVER



MODULES
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2 TMCM-303 TMCM-310 TMCM-323 TMCM-341 TMCM-342 TMCM-343 TMCM-351 TMCM-610 TMCM-611 TMCM-612 SIXpack II

3 3 3 3 3 3 3 6 6 6 6

1.1 1.1 – 1.1 1.1 1.1 2.8 1.1 1.1 1.1 1.4

34 34 – – – 34 28.5 34 34 34 48

5 – 5 5 5 5 – – – – –

16 16 – – – 64 64 16 16 64 16

– –

2048 2048 2048 2048 2048 2048 2048 2048 2048 2048 –

– – – – – –

– – – – – – – opt –

– – – – – – –

– – – – – – – – – – –

opt – – opt –

– – – opt opt opt – –

– – – – – – –

– – – SPI S/D – – – – – –

*1) – 3 *1) *1) *1) opt – – –

6 6 – 6 6 6 6 12 12 12 6 (12)

8 8 – 8 8 8 8 8 – 8+8 6a

8 8 – 8 8 8 8 8 – 8+8a –

50 x 80 160 x 100 50 x 80 50 x 80 50 x 80 50 x 80 160 x 100 160 x 120 6U,4TE 160 x 160 180 x 152 x 35

68 pin screw 68 pin 68 pin 68 pin 68 pin
screw / 

Molex
screw

DIN / 

D-SUB 15
screw

screw / 

AMP

– – – – – – – – – – –

– – – – – – – – – – steel

– – – –

– – – – – – – – – – –

   

2

BB-303

BB-323-03
–

BB-323-02 

BB-323-03

BB-301 

BB-301S 

BB-302      

BB-323-02

BB-303   

BB-323-03
– –

BB-611-01              

BB-611-02
– –

not for 

new design
SPI

19“ Rack 

Mounting

Data 

Aquisition

special 

protocol

*1) optional with additional TMCM-323
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PRODUCT PD-108-28-SE PD-013-42 PD-110-42 PD-111-42 PD-140-42-SE PD-111-56 PD-109-57

Motor Size [mm] 28*28 42*42 42*42 42*42 42*42 d=56 57*57

Voltage [V] (DC) 9 - 28 7 - 30 7 - 34 7 - 28.5 7 - 28.5 15 - 36 18 - 55

Resolution [μSteps] 16 256 16 64 16 64 16

TMCL Controller –

TMCL Program Memory 
[commands]

64 – 2048 2048 2048 2048 2048

Interface: RS-232 – – opt opt

Interface: RS-485 – opt opt opt opt

Interface: IIC – – opt – –

Interface: CAN – – opt opt opt opt –

Interface: USB – – – – – –

CANopen ready – – – – – –

Driver Interface S/D – – – –

Ref./Endswitch Inputs – 1 2 2 2 2 2

General Inputs 
(digital+analog)

2 (5V) – 1 (5V) 1 (5V) 2 (24V) 1 (5V) 1 (5V)

General Outputs (digital) 2 (5V) – 1 1 2 1 1

Connector 
Type

JST JST JST JST JST JST / screw screw

Housing – – – – – – plastic

Integrated sensOstep 
Encoder Resolution

256 – – – 4096 – –

stallGuardTM –

chopSyncTM – – – – – –

Torque [Nm] PD1-... 0.06 0.27 0.27 0.46 0.22 0.78 0.47

Torque [Nm] PD2-... – 0.35 0.35 – 0.36 – 0.98

Torque [Nm] PD3-... 0.12 0.49 0.49 – 0.44 – 1.63

Torque [Nm] PD4-...  – – – – 0.47 – –

Remarks

PANdrivesTM WITH STEPPER MOTOR

PANdrives
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PD-113-57-SE PD-113-60-SE PD-116-60-SE

57*57 60*60 60*60

7 - 28.5 7 - 28.5 7 - 28.5

16 16 64

2048 2048 2048

opt opt

opt opt –

– – –

– –

– – –

– –

– – –

2 2 2

2 (24V) 2 (24V) 3 (24V)

2 2 3

JST / Molex JST / Molex
D-SUB

9+15 pin

(tbd) (tbd)
aluminum + 

plastic

256 256 4096

0.47 1.10 1.10

0.98 1.65 1.65

1.63 2.10 2.10

– 3.10 3.10

PRODUCT PD-163-42 PD-170-57-E

Motor Size [mm] 42*42 d=57

Supply Voltage [V] (DC) 14 - 38 12 - 48

Block Commutation 
with Hall sensors

Sine Commutation with 
Incremental Encoder

–

Number of Poles 8 4

Nominal RPM 4000 4000

TMCL Controller

TMCL Program Memory 
[commands]

– 64

Interface: RS-232 opt opt

Interface: RS-485 opt opt

Interface: CAN –

Interface: S/D – –

CANopen ready – –

Incremental Encoder – 500 cpr

Ref./Endswitch Inputs

General Inputs 
(digital+analog)

1 1

General Outputs (digital) – –

stand alone operation 
with analog input

Connector Type JST JST

Motor Mountable 42mm d=57mm

Housing – –

Rated Torque [Nm] PD1-... – –

Rated Torque [Nm] PD2-... – –

Rated Torque [Nm] PD3-... 0.185 –

Rated Torque [Nm] PD4-...  0.250 0.32

Rated Torque [Nm] PD5-...  – 0.42

Remarks

PANdrivesTM WITH BLDC MOTOR

Disclaimer
TRINAMIC reserves the right to make changes in the device or specifi cations described herein without notice. 
Information in this document is subject to change without notice.Please refer to the corresponding data sheets 
available on www.trinamic.com or on CD for detailed information. Any copying, disclosing or otherwise making 
use of the information is strictly prohibited.

Life Support Policy
TRINAMIC Motion Control GmbH & Co. KG does not authorize or warrant any of its products for use in life support 
systems, without the specifi c written consent of TRINAMIC Motion Control GmbH & Co. KG. 

Copyright 2008 / V1.0, 
Printed in Germany

PANDRIVES
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