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1 Features

The PANdrivéd PD1160 is a full mechatronic solution with state of the art feature set . It is highly
integrated and offers a convenient handling. The PD1160 includes a stepper motor, controller/driver
electronics, and TRINAMICssensOstefd encoder. It can be used in many decentralized applications and

has bc ¢ | bcggel cb dmp ., 33G and?24lok48¥DCnominél supflyg/odltage. Withp o s ¢
its hg e f clcpew cddgagcl aw dpmk PBoBtGdr Powe Adhsumptianmig kgptc n  r C
down.TheRKAJH dgpku_pc _j japeragondamdplirect modé.b _j ml ¢

MAIN CHARACTERISTICS

Motion controller

- Motion profile calculation in real -time

- Onthe fly alteration of motor parameters (e.g. position, velocity, acceleration)

- High performance microcontroller for overall system control and serial communication protocol
handling

Bipolar stepper motor driver

- Up to 256 microsteps per full step

- High-efficient operation, low power dissipation

- Dynamic current control

- Integrated protection

- stallGuard2 feature for stall detection

- coolStep feature for reduced power consumption and heat dissipation

Encoder

- sensOstep magnetic encoder (1024 increments per rotation) e.g. for stegoss detection under all
operating conditions and positioning supervision

- Interface for connection of external incremental a/b/n enc oder

Interfaces

- RS485 interface

- CAN(2.0B up to 1Mbit/s) interface

- USB full speed (12Mbit/s) interface

- Step/Direction interface (optically isolated)

- 3inputs for stop switches and home switch (+24V compatible) with programmable pull -up
- 2 general purpose inputs (+24V compatible) and 2 general purpose outputs (open collector)
- Incremental a/b/n encoder interface (TTL and opencollector signals supported directly)

Safety features

- Shutdown input € driver will be disabled in hardware as long as this pin is left open or shorted to
ground

- Separate supply voltage inputs for driver and digital logic €& driver supply voltage may be switched
off externally while supply for digital logic and therefore digital logic remains active

Software
- TMCLstandalone operation or remote controlled operation,
program memory (non volatile) for up to 2048 TMCL commands, and
PCbased application development software TMCLIDE available for free.
- Ready for CANopen

Electrical and mechanical data

- Supply voltage: common supply voltages +12V DC / +24V DC / +48V DC supported (+9T G VBQ)

- Motor current: up to 2.8 A RMS (programmable)

- 0%G 1,/Lk k_v, fmjbgle rmposc &bcncl bg ml k mr mp'
- With NEMA23 (57mm motor flange size) or NEMA24 (60mm motor flange size3tepper motor

Refer to separate TMCL Firmware Manual, too.

www.trinamic.com
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TRINAMIG UNIQUEFEATURES EASY TOUSE WITHTMCL

stallGuard23  stallGuard?2 is a high-precision sensorless load measurement using the back EMF on the
coils. It can be used for stall detection as well as other uses at loads below those which
stall the motor. The stallGuard2 measurement value changes linearly over a wide range
of load, velocity, and current settings. At maximum motor load, the value goes to zero or
near to zero. This is the most energy-efficient point of operation for the motor.

Load P P stallGuard2
[Nm]
Initial stallGuard2
(SG) value: 100%

Max. load |---——-—-——-->q-———mm e ="

stallGuard2 (SG) value: 0
Maximum load reached.
. / Motor close to stall.

] \ N
\ L7
\“*'>\ Motor stalls

Figure 1.1 stallGuard2 load measurement SG as a function of load

coolStep3 coolStep is a load-adaptive automatic current scaling based on the load measurement via
stallGuard2 adapting the required current to the load. Energy consumption can be
reduced by as much as 75%. coolStep allows substantial energy savings, especially for
motors which see varying loads or operate at a high duty cycle. Because a stepper motor
application needs to work with a torque reserve of 30% to 50%, even a constant -load
application allows significant energy savings because coolStep automatically enables
torque reserve when required. Reducing power consumption keeps the system cooler,
increases motor life, and allows reducing cost.

09 Hficiency with coolStep
08 —— Hficiency with 50% torque reserve
0,7

0,6

05
Eficiency
04 /
03 /
0,2 /
01

A
0 T T T T T T 1
0 50 100 150 200 250 300 350

Velocity [RPM]

Figure 1.2 Energy efficiency example with coolS tep

www.trinamic.com
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2 Order Codes

The PD1160is currently available with two differen t stepper motor series (NEMA23 /57mm flange size or
NEMA24 / 60mm flange size):

With NEMA 23 / 57mm flange size motor:
The length of the PANdrivesis specified without the | ength of the axis. For the overall length of the
product please add 24mm.

Order code Description Size (mm?3)
PD571-1160 PANdrive with 0.55Nm max./holding torque 60 x 60 x 58
PD572-1160 PANdrive with 1.01Nm max./holding torque 60 x 60 x 68

Table 2.1 Order codes (PD57-1160)

With NEMA 24 / 60mm flange size motor:
The length of the PANdrives is specified without the length of the axis. For the total length of the

product add 24mm.

Order code Description Size (mm?3)
PD603-1160 PANdrive with 2.10Nm max./holding torque 60 x 60 x 82
PD604-1160 PANdrive with 3.10Nm max./holding torque 60 x 60 x 103

Table 2.2 Order codes (PD60-1160

A cable loom set is available for this module:

Order code

Description

PD1160CABLE

Cable loom for PD1160:

- 1x cable loom for power connector (length 200mm)

- 1x cable loom for communication connector (length 200mm)

- 1x cable loom for multi purpose I/O connector (length 200mm)
- 1x cable loom for S/D connector (length 200mm)

- 1x cable loom for encoder connector (length 200mm)

- 1x USB type A connector to mini-USB type B connector cable(length 1.5m)

Table 2.3 Cable loom order code s

www.trinamic.com
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3  Mechanical and Electrical | nterfacing

3.1 PDb7-1160 and PD60-1160 Dimensions

3.1.1 PD5%1160Dimensions

The PD571160 includes the TMCML160 stepper motor controller/driver module, the magn etic encoder
based on sensOstep technology and a NEMA23 bipolar stepper motor. Currently, there is a choice
between two NEMA 23/57mm bipolar stepper motors with different lengths and different holding

torques.

———length—————»«—— 17—
2441 > 45 F
«—2040.
RO5
v
38.140.025 -6,35-0.013— |- — — — — — — H- - 56.4+1— — — — - ] 60
?
16-» |l
v
5
< 60 >
< 56.4+1 >
471440 2——»
'4 \ Y
Ry
O) \O t
6.35-0.013 \
¥ C 4714402
|
' 56.4+1
38.140.025 60
) {
. Y
11l
4-94.6

Model Length (mm)
PD57%1-1160 41
PD572-1160 51

Fgure 3.1 Dimensions of PD57-1160
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3.1.2 PD601160 Dimensions

Currently, there is a choice between two NEMA 24/60mm bipolar stepper motors with different lengths
and different holding torques .

———length———»«—17—>
—» 45/«
———24+]- > y
1.6 f
e—2010.
7.540.2
Iy
-38.140.025-80013+ - — 4 - -—-4}-—-——-—""—-""-"-"-"-"-———— 6005 — ] 60
v
» .
PR 5 9
« 60 >
47.140.2
( \ Y
o) o]
g ( ) | 47.14+0.2
]
x 60
38.140.025
A
A
4-g45
Model Length (mm)

PD6063-1160 65
PD604-1160 86

Figure 3.2 Dimensions of PD60-1160
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3.2 Connectors of PD-1160

The PD1160 offers seven connectors including the motor connector which is used for attaching the
motor coils to the electronics. In addition to the power connector there are two connectors for serial
communication (mini-USB connector and 5pin connector for RS48 and CAN) and three connectors for
Step/Direction, multipurpose input/output signals, and for an external encoder.

The multipurpose connector offers two general purpose outputs, two general purpose inputs, two inputs
for stop switches and one for an ad ditional home switch.

The power supply connector offers separate inputs for driver and for logic power supply plus hardware
shutdown input. Leaving the shutdown input open or tying it to ground will disable the motor driver
stage in hardware. For operation, this input should be tied to supply voltage.

Serial Sep /
communication Uss Direction

Encoder
Multi-purpose
Power 110
Motor
Figure 3.3 Overview connectors

Label Connector type Mating connector type
Power JST B4HEEHA Connector housing: JST EHR
Connector (JST EH series, 4ping.5mm pitch) Contacts: JST SEBD1TFP0.6

Wire: 0.33mn¥, AWG 22
Serial JST B5BPHK-S Connector housing: JST PHR
communication | (JST PH series, 5pins, 2mm pitch) Contacts: JST SRBD2FP0.5S
Connector Wire: 0.22mnt, AWG 24

JST B8BPHK-S Connector housing: JST PHR
(JST PH series, 8pins, 2mm pitch) Contacts: JST SRBD2FP0.5S
Wire: 0.22mnt, AWG 24

JST B4BPHK-S Connector housing: JSTPHR4
(JST EH series, 4pins, 2mm pitch) Contacts: JST SRBD2FP0.5S

Multi-purpose
I/O Connector

Step/Direction

Connector Wire: 0.22mn?, AWG 24
Encoder JST BSEPH-K_—S _ _ Connector housing: JST PHRB
Connector (JST EH series, 5pins, 2mm pitch) C(?ntacts: JST SRBD2TFP0.5S

Wire: 0.22mnt, AWG 24
Motor JST B4EEHA _ _ Connector housing: JST EHR
Connector (JST PH seriesdpins, 2.5mm pitch) C(?ntacts: JST SEBD1TFPO.6

Wire: 0.33mn¥, AWG 22
Mini-USB Molex 5000751517 Any standard mini-USB plug
Connector Mini USB Type B vertical receptacle

Table 3.1 Connectors and mating connectors, contacts and applicable wire

www.trinamic.com
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3.2.1 Power Connector

This PANdrive offers separate power supply inputs for digital logic (pin 2) and driver/power stage (pin 1).
Both supply inputs use common ground connections (pin 4). This way , power supply for the driver stage
may be switched off while still maintaining position and status information when keeping digital logic
supply active. Due to internal diode the digital logic supply has to be equal or higher than the
driver/power stage supply. Otherwise the diode between driver/power stage supply and digital logic
supply might short the separate supplies.

+UpayerSUPPLY ONLY

In case power supply is provided only to the power section (pin 1) an internal diode will distribute
power to the logic section. So, when separate power supplies are not required it is possible to just use
pin 1 and 4 for powering the module. If so, pin 2 (logic supply) and pin 3 (/SHUTDOWN input)can be
connected together in order to enable the driver stage.

ENABLING THE DRIVERTAGE

Connect /SHUTDOWNnNput to +Up,e OF +U4. in order to activate the driver stage. Leaving this input
open or connecting it to ground will disable driver stage .

A 4-pin JST EH series B4EH connector is used as power connector onboard.

Pin | Label Description
@ 1 F\river Module + driver stage power supply input
2 +Vogic (Optional) separatedigital logic power supply input
Shutdown input. Connect this input to +V pe OF +V o4 In oOrder
@ 3 /SHUTDOWN| to activate driver stage. Leaving this input open or connecting it
4.5p to ground will disable driver stage
4 GND Module ground (power supply and signal ground)

Table 3.2 Connector for power supply

3.2.1.1 Power Supply

For proper operation care has to be taken with regard to the power supply concept and design. Due to
space restrictions the TMCML160 module includes about 20 uF / 100V of supply filter capacitors. These
are ceramic capacitors which have been selected for high reliability and long life time.

HINTS FOR POWER SUPPLYABLES

- Keep power supply cables as short as possible.
- Use large diameters for power supply cables.

CAUTION

Add external power supply capacitors!

It is recommended to connect an electrolytic capacitor of significant size (e.g. 2200uF /
63V)to the power supply lines next to the PD-1160 especially if the distance to the power
supply is large (i.e. more than 2-3m)!

Rule of thumb for size of electrolytic capacitor: A p Tt 9T )

In addition to power stabilization (buffer) and filtering this added capacitor will also
reduce any voltage spikes which might otherwise occur from a combination of high
inductance power supply wires and the ceramic capacitors. In addition it will limit slew -
rate of power supply voltage at the module. The low ESR of ceramic-only filter capacitors
may cause stability problems with some switching power supplies.

www.trinamic.com
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Do not connect or disconnect motor during operation!

Motor cable and motor inductivity might lead to voltage spikes when the motor is
disconnected / connected while energized. These voltage spikes midt exceed voltage
limits of the driver MOSFETs and might permanently damage them. Therefore, always
disconnect power supply before connecting / disconnecting the motor.

Keep the power supply voltage below the upper limit of 51V!

Otherwise the driver electronics will seriously be damaged! Especially, when the selected
operating voltage is near the upper limit a regulated power supply is highly
recommended. Please see also chapter7 (operating values).

There is no reverse polarity protection!

The module will short any reversed supply voltage due to internal diodes of the driver
transistors.

3.2.2 Serial Communication Connector
The module supports RS485 and CAN communication via this connector.

CAN interface will be de -activated in case USB is connected due to internal sharing of hardware
resources.

A 2mm pitch 5-pin JST B5BPHK connector is used for serial communication.

' Pin | Label Description
@ 1 CAN_H CAN bus signal(dominant high)
’ 2 CAN_L CAN bus signal (dominant low)
' 3 GND Module ground (system and signal ground)
(5) & | 4 RS485+ RS485 bus signal (non inverted)
- 5 RS485 RS485 bus signal (inverted)

Table 3.3 Connector for serial communication

www.trinamic.com
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3.2.2.1RS485

For remote control and communication with a host system the PD1160 provides a two wire RS485 bus
interface. For proper operation the following items should be taken into account when setting up an
RS485 network:

1. BUS STRUCTURE
The network topology should follow a bus structure as closely as possible. That is, the
connection between each node and the bus itself should be as short as possible. Basically, it
should be short compared to the length of the bus.

Host

Save Save Save

node node| | node
n-1 n

l l termination
resistor
» (120 Ohm)

keep distance as
short as possible

termination
resistor
(120 Ohm) »

Figure 6.4: Bus structure

2. BUS TERMINATION
Especially for longer busses and/or multiple nodes connected to the bus and/or high
communication speeds, the bus should be properly terminated at both ends. The PD1160 does
offer on-board termination resistors which can be activated with the help of a jumper. The
jumper has to be removed for units not connected to one end of the bus!

3. NUMBER OF NODES
The RS485 electrical interface standard (EF485) allows up to 32 nodes to be connected to a
single bus. The bus transceiver used on the PD1160 units (SN65HVD485ED) has 1/2 of the
standard bus load and allows a maximum of 64 units to be connected to a sin gle RS485 bus.

4. NO FLOATING BUS LINES:
Avoid floating bus lines while neither the host/master nor one of the slaves along the bus line is
transmitting data (all bus nodes switched to receive mode). Floating bus lines may lead to
communication errors. In order to ensure valid signals on the bus it is recommended to use a
resistor network connecting both bus lines to well defined logic levels. In contrast to the
termination resistors this network is normally required just once per bus. Certain RS485 interface
converters available for PCs already include these additional resistors (e.g. USR-485).

Save Save

node | |node oV
n-1 n
_l l pull-up (1K)
RA85+/ RAB5A - - - termination
resistor
RS485- | RA85B - - - = ] (120 Ohm)

pull-down (1k)
GN\ND

Figure 3.5 Bus lines with resistor network

www.trinamic.com
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3.2.2.2 CAN

For remote control and communication with a host system the PD1160 provides a CAN bus interface.
Please note that the CAN interface is not available in case USB is connected. For proper operation the
following items should be taken into account when setting up a CAN network:

1.

BUS STRUCTURE

The network topology should fo llow a bus structure as closely as possible. That is, the
connection between each node and the bus itself should be as short as possible. Basically, it
should be short compared to the length of the bus.

Host
Save Save Save
node node| | node
H EHE
1 n-1 n

l l termination
resistor
» (120 Ohm)

keep distance as
short as possible

termination
resistor
(120 Ohm) - -

CAN

Figure 3.6 CAN bus structure

BUS TERMINATION

Especially for longer busses and/or multiple nodes connected to the bus and/or high
communication speeds, the bus should be properly terminated at both ends. The PD1160 does
offer on-board termination resistors w hich can be activated with the help of a jumper (see
chapter 7). The jumper has to be removed for units not connected to one end of the bus!

NUMBER OF NODES

The bus transceiver used on the PD-1160 units (TJAL1050T or similar) supports at least 110 nodes
under optimum conditions. Practically achievable number of nodes per CAN bus highly depends
on bus length (longer bus -> less nodes) and communication speed (higher speed-> less nodes).

www.trinamic.com
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3.2.3 Multipurpose 1/0 Connector

A 2mm pitch 8-pin JST B8BPHK connector is used for connecting general purpose inputs, home and stop
switches and outputs to the unit:

Pin Label Description
1 OUT 0 General purpose output, open drain (max. 1A)
- Integrated freewheeling diode connected to +V{ i
5 oUT 1 General purpose output, open drain (max. 1A)
— Integrated freewheeling diode connected to +V{ ;.
! 3 IN 0 General purpose input (analog and digital), +24V compatible
- - Resolution when used as analog input: 12hit (0..4095)
| 4 IN 1 General purpose input (analog and digital), +24V compatible
i ‘ - Resolution when used as analog input: 12bit (0..4095)
= i Left stop switch input (digital input), +24V compatible,
; 5 STOP_L .
- programmable internal pull -up to +5V
-t 6 STOP R Right stop switch input (digital input), +24V  compatible,
- programmable internal pull -up to +5V
Home switch input (digital input), +24V compatible, programmable
7 HOME .
internal pull -up to +5V
8 GND Module ground (system and signal ground)

Table 3.4 Multipurpose I/O connector

Note:

All inputs have resistor based voltage dividers with protection diodes. These resistors also ensure a valid
GND level when left unconnected.

For reference switch inputs (STOP_L, STOP_R, HOME) a 1k-ppliresistor to +5V can be activated
&gcn_p_rcjw dmp <c¢_af gl nsr ', Rf cl rfcqc gl nsrqg |f
external switch to GND can be connected.

3.2.3.1 Digital Input s STOP_L, STOP_R, and HOME

The eight pin connector of the PD1160 provides three reference switch digital inputs STOP_L, STOP_R and
HOME. All three inputs accept up to +24V input signals. They are protected against these higher voltages
using voltage resistor dividers together with limiting diodes against voltages below 0 V (GND) and above
+3.3VDC.

BV

/

programmable in software

STOP L
STOP R
HOME

microcontroller (all)
and TMC429 (STOP_L, STOP R

22k

IlOOnf

GND GND GN\D

Figure 3.6 STOP_L, STOP_R and HOME inputs (simplified input circuit)

All three digital inputs are connected t o the on-board processor and can be used as general purpose
digital inputs!

www.trinamic.com
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3.2.3.2 General Purpose Inputs IN_0 and IN_1

The eight pin connector of the PD1160 provides two general purpose inputs which may be used as
either digital or analog inputs.

GENERAIPURPGEINPUTS ASANALOGI NPUTS

?qg _ I _jme glnsr rfcw mddcp Vwitlargsolutigneofthe intergdl analog tp- | ec n
bgegr _j aml tcprcp md rfc kgapmamlrpmjjcp md /0 gr &. (
up to +24V using voltage resistor dividers together with limiting diodes against voltages below 0 V

(GND) and above +3.% DC.

3.3V

IN_O,
vy m——]

22k

ADC input
I -L > (microcontroller)
10k
l IlOOnF

GND G\D GN\D

Figure 3.7 General purpose inputs (simplified input circuit)

3.2.3.3 Outputs OUT_0, OUT_1

The eight pin connector of the PD-1160 offers two general purpose outputs OUT_0 and OUT_1. These two
outputs are open-drain outputs and can sink up to 1 A each. The outputs of the N-channel MOSFET
transistors are connected to freewheeling diodes each for protection against voltage spikes especially
from inductive loads (relays etc.) above supply voltage.

- In case free-wheeling diodes are connected to VDD supply voltage:
None of the two outputs should be connected to any voltage above supply voltage of the m odule.

- Itis recommended to connect +V,,,. of the power connector to the power supply output in case the
outputs OUT_0/1 are used to switch inductive loads (e.g. relays etc.).

+VLo gic

| > |
—fﬂ\—l | | microcontroller

GN\D

Figure 3.8 General purpose outputs
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3.2.4 Step/Direction Connector

A 2mm pitch 4-pin JST B4BPHK connector is used for step and direction input signals. This is an option
in case the on-board controller is used for configuration of the driver stage, only. The Step/Dire ction
input is optically isolated and will allow direct control of the driver stage.

Please do not attach any signal to this input if the on -board motion controller is used! Otherwise step or
direction signal connected here might interfere with signals g enerated on-board.

Pin Label Description
1 COM Common supply fortheopto-amsnj cp gl nsrqgq &)
, @ 5 ENABLE Enable signal input

(function depends on firmware)

Step signal input

(connected to step input of TMC262driver IC)
Direction signal

(connected to direction input of TMC262 driver IC)

‘ 4 3 STEP

4 DIRECTION

Table 3.4 Connector for step/direction signals

3.2.4.1 Step / Direction / Enable Inputs

The inputs Step, Direction and Enable are electrically (optically) isolated from the power supply and all
other signals of the module. These inputs have one common reference input COMMON.

The COMMON input should be connected to a positive supply voltage between +5V and +24V. Step /
Direction / Enable signals might be driven either by open -collector / open-drain outputs or by push -pull
outputs.

In case of push-pull outputs the COMMON supply voltage should be equal / similar to the high signal
voltage level of the push -pull drivers.
3.3V

Common
(5G 24V) >
® > microcontroller
Enable >« —

> TMC262
- ¥ ()
8mA -
Sep <

™C262
s F 0
Direction [ >—(——

GND

Figure 3.9 Step / Direction / Enable inputs
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3.2.5 Encoder Connector

The module supports an external incremental a/b/n encoder via this connector. The external encoder may
be used in addition or as an alternative to the internal / on -board sensOstep encoder.

A 2mm pitch 5-pin JST B5BPHK connector is used for connecting an external encoder with TTL (+5V
push-pull) or open -collector signals directly:

‘ Pin | Label Description
@ 1 GND Module ground (system and signal ground)
, 2 +5V +5V supply output for external encoder circuit (100mA max.)
. 3 ENC_A Encoder a channel input (internal pull-up)
@ \ 4 ENC B Encoder b channel input (internal pull -up)
- 5 ENC_N Optional encoder n / index channel input (internal pull -up)

Table 3.5 Connector for an external incremental encoder

3.2.5.1 Encoder Inputs

The PD1160 offers a dedicated encoder input for incremental a/b encoders with optional n / index -
channel.

Encoders with +5V push-pull (TTL) signals or open<collector signals (on-board pull-ups) might be
connected directly. This connector offers a +5V supply output for supply of the encoder circuit. Up to
100mA might be drawn from this output.

Connecting an external encoder is an option. An external encoder might be used in addition or as
alternative to the internal sensOstep encoder.

15V

k7] |2k7| J2k7

BENC A o1 —{ > microcontroller
BENC B | l E—:} microcontroller

ENC N D_——._E_D microcontroller

Figure 3.9 Encoder a/b/n inputs
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3.2.6 Motor Connector

Both motor coil windings (bipolar stepper motor) are connected to the motor connector.

@

@

Pin | Label Description

1 OAl Motor coil A
2 OA2 Motor coil A
3 OB1 Motor coil B
4 OoB2 Motor coil B

Figure 3.4 Motor connector

TMCM1160 Q5718 motor B black— e
Motor connector pin | Cable colour | Coll Description A

1 Black A Motor coil A pin 1 B green

2 Green A- Motor coil A pin 2 |!/‘\(YY\_|

3 Red B Motor coil B pin 1 m L

4 Blue B- Motor coil B pin 2 5 g
[ | |

CauTION
Keep the electronics free of (metal) particles!
The integratedqc | gMgrcnH cl ambcp sqcaq k _el cr

to monitor position. The magnet naturally attracts especially tiny metal particles. These
particles might be held on the top side of the PCB and even worse & start moving in
accordance with the rotating magnetic field as soon as the motor starts moving. This
might lead to shorts of electronic contacts / wires on the board and totally erratic
behavior of the module! Use compressed air for cleaning the module if necessary.
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3.2.7 Mini-USB Connector

A 5-pin standard mini-USB connector is available on board. This module supports USB 2.0 fulispeed
(12Mbit/s) connections.

Please note:
- Onboard digital core logic (mainly processor and EEPROM) will be powered via USB in case no
other supply is connected. The USB connection might be used to set parameters / download
TMCL programs or perform firmware updates while power supply for the module (and the rest of
the machine) has been switched off or is not connected.
- CAN interface will be de-activated as soon as USB is connected due to internal sharing of
hardware resources.

Pin | Label Description
1 VBUS +5V supply from host
@ 2 |D Data &
' 3 D+ Data +
4 ID Not connected
5 GND Module ground (system and signal ground)

Table 3.6 Mini USB connector

For remote control and communication with a host system the PD1160 provides a USB 2.0 fullspeed
(12Mbit/s) interface (mintUSB connector). As soon as a USBlost is connected the module will accept
commands via USB.

USBBUS POWEREDOPERATIONMODE

The PD1160 supports both, USB self powered operation (when an external power is supplied via the
power supply connector) and USB bus powered operation, (no external power supply via power supply
connector).

Onboard digital core logic will be powered via USB in case no other supply is connected (USB bus

powered operation). The digital core logic comprehends the microcontroller itself and also the EEPROM.
The USB bus powered operaton mode has been implemented to enable configuration, parameter

settings, read-outs, firmware updates, etc. by just connecting an USB cable between module and host PC.
No additional cabling or external devices (e.g. power supply) are required.

Please note that the module might draw current from the USB +5 V bus supply even in USB self powered
operation depending on the voltage level of this supply.

Motor movements are not possible in this operation mode. Therefore, connect the power connector and
change to USB self powered operation mode.
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4  Jumpers

Most settings of the board are done through the software. Nevertheless, two jumpers are available for
configuration.

CAN bus
termination

R85 bus
termination

Figure 4.1 RS485 and CAN bus termination

4.1 RS485 Bus Termination

The board includes a 120 Ohm resistor for proper bus termination of the RS485 interface. When this
jumper is closed, the resistor will be placed between the two differential bus lines RS485+ and RS485-.

4.2 CAN Bus Ermination

The board includes a 120 Ohm resistor for proper bus termination of the CAN interface. When this
jumper is closed, the resistor w ill be placed between the two differential bus lines CAN_H and CAN_L.
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5 Reset to Factory Defaults

It is possible to reset the PD -1160to factory default settings without establishing a communication link.
This might be helpful in case communication parameters of the preferred interface have been set to
unknown values or got accidentally lost.

For this procedure two pads on the bottom s ide of the board have to be shortened (se e Figure 5.1).

Short these two pads.

PERFORM THE FOLLOWINSFEPS

1. Power supply off and USB cable disconnected

2. Short two pads as marked in Figure 5.1

3. Power up board (power via USB is sufficient for this
purpose)

4. Wait until the on -board red and green LEDs start
flashing fast (this might take a while)

5. Power-off board (disconnect USB cable)

Remove short between pads

7. After switching on power -supply / connecting USB
cable all permanent settings have been restored to
factory defaults

o

Figure 5.1 Reset to factory default settings
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6 On-board LEDs

The board offers two LEDs in order to indicate board status. The function of both LEDs is dependent on
the firmware version. With standard TMCL firmware the green LED should be flashing during operation

and the red LED should be off.

When there is no valid firmware programmed into the board or during firmware update the red and

green LEDs are permanently on.

BEHAVIOR OFLEDs WITH STANDARDTMCLHRMWARE

Status Label Description
Heartbeat Run The green LED flashes during operation.
Error Error The red LED lights up if an error occurs.

Figure 6.1 on-board LEDs
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7  Operational Ratings

The operational ratings show the intended or the characteristic ranges and should be used as design

values.

In no case shall the maximum values be exceeded!

GENERAIOPERATIONAIRATINGS OF THEMODULE

Symbol Parameter Min Typ Max Unit
F\orver | TMogic | POWer supply voltage for operation 9 12,24, 48 51 V DC ¥)
Juss USB supply current when USB bus powered 70 mA

(+5V USB supply)
| coi_peak Motor coil current for sine wave peak 0 4 A
(chopper regulated, adjustable via software)
ot rRMS Continuous motor current (RMS) 0 2.8 A
| quEmny Power supply current <<lkow | 1.4%lcon A
Ty Environment temperature at +48V supply and 40 °C
rated current (100% dutycycle, no forced
cooling required)
Ty Environment temperature at +24V supply and 50 °C

rated current (100% dutycycle, no forced

cooling required)

Table 7.1 General operational ratings of module

*) Attention: due to the internal diode between V ., and V o Viogic Should be always equal or higher

than Vp,iver

GENERAIOPERATIONAIRATINGS OFSTEFDIRECTIONINPUT

Symbol Parameter Min Type Max Unit

Vesnnaen Supply voltage for common supply input for 3G 0 27 \%
step, direction and enable (inputs have
negative logic)

VsreroirienasLe_o| Signal voltage at step, direction and enable 3.5 2,3G 30 \%
input (active, opto-coupler on)

Vsreroirenasie of Signal voltage at step, direction and enable -5.5 0 2 \%

~ | input (inactive, opto -coupler off)

VsreroirienasLe o Opto-coupler current when switched on 4G € mA
(internally regulated)

fsrep Step frequency 1% MHz

Table 7.2 Operational ratings of Step/Dir

input

*) Maximum frequency for +5V TTL level step signals is with 50% duty cycle.
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OPERATIONAIRATINGS OF THESENERAIPURPOSH NPUT$OUTPUTS

| ouT_ 01

outputs

Symbol Parameter Min Type Max Unit
Vstor Urmome | INpUt voltage for STOP_L/R/HOME 0 24 V
Vstop Urmome L | LOW level voltage for STOP_L/R/HOME 0 1.3 V
Vstorurmome 1 | High level voltage for STOP_L/R/HOME 3 24 \%
(internal programmable 1k pull-up to +5V)

ViN_o1_digital Input voltage for IN_0 and IN_1 when used 0 24 Vv
as digital input

ViN_0/1._analog Full range input voltage for IN_0 and IN_1 0 10 \%
when used as analog input

Vin o L Low level voltage for IN_O and IN_1 when 0 1.3%) Vv
used as digital input
(internal 10k pull-down)

ViN_o_H High level voltage for IN_O and IN_1 when 3% 24 Vv
used as digital input

Vour_on Voltage at open collector output 0 \éL‘DSG;,f; v
Output sink current at open collector 1 A

Table 7.3 Operational ratings of the general purpose inputs/outputs

*) this voltage is programmable (internal 12bit ADC)

**) limited to module supply voltage + 0.5V due to integrated freewheeling diode between general
purpose output and module supply voltage
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8 Torque Curves

TRINAMIC offers the TMCMI160 in combination with two different stepper motor series: QSH5718 and
QSH6018The following paragraphswill show you the curves of each PANdrive.

8.1 Curves of PD57-1160

8.1.1 PD5#1-1160Torque Curves

TMOV-1160 é QSH5718-41-28-055 € Torque versus Velocity
Vs =24V; | i = 2.8A [RMS]; 256 Microsteps

0.6
Torque

e

05

0.4 |

E
z
50 100 Ve;.;ndty [rpm] 200 250 300
TMQOV-1160 é QSH5718-41-28-055 é Torque versus Velocity
Vs =24V, | i = 2.8A [RMS]; 256 Microsteps
o8 T ! T T Tolm;n
:

a1t

o | 1 Il 1 I I
200 400 &oo foo 1000 1200 1400
Velocity [rpm]

Figure 8.1 Torque curves PD57-1-1160,Vs = 24V DC
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TMQAV-1160 é QSH5718-41-28-055 € Torque versus Velocity
Vs =48V; i =2.8A [RMS]; 256 Microsteps
I T ! H ! T Torque

-/____\____,_,-—-\__/—\_/——-‘__//—\

o5 |

0.3 |

Torque [Nm]

01

ol i . ! | i
50 100 150 =00 o0
Velocity [rpm]

TMQAV-1160 é QSH5718-41-28-055 é Torque versus Velocity

Vs =48V, I i =2.8A [RMS]; 256 Microsteps
al ! H ] ! T ! Tolqt;n
o5
0.4
E
=
-1} 0.3t
&
2
ol ; : : ; : L L
200 400 L1 doo 1000 1200 1400
Velocity [rpm]

Figure 8.2 Torque curves PD57-1-116Q Vs =48V DC
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8.1.2 PD5#2-1160Torque Curves

TMAV-1160 é QSH5718-51-28-101 € Torque versus Velocity

_Vs =24V, .' il = 2.8A [RI\/IS|; 256 Microsteps

=R

50 100 ve[l;ﬂc.lty [rpm] 200
TMCM-1160 é QSH5718-51-28-101 € Torque versus Velocity
Vs =24V, | =2.8A [RVIS]; 256 Microsteps

04 |

o L 1 I I I
GO0 Goa

<00 400
Velocity [rpm])

Figure 8.3 Torque curves PD57-2-1160,Vs = 24V DC

Torque

oo

Torgque
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TMQAV-1160 é QSH5718-51-28-101 € Torque versus Velocity
Vs =48V, | i = 2.8A [RVS]; 256 Microsteps

Torque

od |

50 100 UE.[;DCITY [rpm] Zoo 250 ico
TMQAV-1160 é QSH5718-51-28-101 € Torque versus Velocity
Vs =48V; | i = 2.8A [RVS]; 256 Microsteps
I ! H ] ! TO'!IU-?

04 |

doo 1000 1200

Velocity [rpm]

o L | 1 1
200 400 L1

Figure 8.4 Torque curves PD57-2-1160,Vs = 48V DC
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8.2 Curves of PD60-1160

8.2.1 PD603-1160Torque Curves
TMQOM-1160 é QSH6018-65-28-210 & Torque versus Velocity
Vs =24V, |l =2.8A [RMS]

— : ' Microsteps
\\ Fullsteps

1.5 |
€
=
v
E 1|
L2
0.5 |
o | 1 1 I 1 1 i
200 400 600 Boo 1000 1200
Velocity [rpm]
Figure 8.5 Torque curves PD60-3-1160,Vs = 24V DC
TMQOV-1160 é QSH6018-65-28-210 € Torque versus Velocity
Vs =48V; | i = 2.8A [RVI]
[ : ' Microsteps
2 | R Fullsteps
15 |
E
=
w
E 1!
L2
0.5 |

(o 1 | 1 1 1 Ll
200 400 600 Boo 1000 1200

Velocity [rpm]

Figure 8.6 Torque curves PD60-3-1160,Vg =48V DC
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8.2.2 PD604-1160Torque Curves

TMQOV-1160 é QSH6018-86-28-310 € Torque versus Velocity
Vs =24V, |l i = 2.8A [RMS]

Microsleps
Fullsteps

2.5 I

1.5 |

Torque [Nm]

0.5 |

200 400 600 Boo 1000 1200
Velocity [rpm]

Fgure 8.7 Torque curves PD60-4-1160,Vs = 24V DC

TMQAV-1160 é QSH6018-86-28-310 € Torque versus Velocity
Vs =48V, | i =2.8A [RMY]; Fullsteps

Figure 8.8 Torque curves PD60-4-1160,Vs = 48V DC
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