05 [

. Aaaf‘
R

326 typ.

0.2 typ

]
DAQIAQQIAQL

63.3 typ

Overall dimensions for vertical mounting using recommended

mating connector and retainer

9.4 typ
2 typ

1.7 typ

=
=1
@«
r~

41.2 typ.

Overall dimensions for horizontal mounting

iPOS3602 VX-CAT DATASHEET .
P/N: P028.001.E021 Leets

Features

= Motor supply: 9-36V. Optional logic supply: 7-36V

= Output current: 2A cont. (BLDC mode); 3.2Aeeax, up to 100KHzPWM

= Digital Hall sensor interface (single-ended and open collector)

= Incremental encoder interface (single-ended, open collector and
differential)

= Linear Hall sensors interface

= Analogue sin/cos encoder interface (differential 1Vpp)

= 5 digital inputs, 5-36V, NPN: Enable, 2 for limit switches,2
general-purpose

= 4 digital outputs, 5-36V, 0.5A, NPN O.C.: Ready, Error,
2 general-purpose

= 2 analogue inputs: 12-bit, 0-5V: Reference, Feedback or general
purpose

= RS-232 serial & EtherCAT compatible with h/w selectable addresses

= TMLCAN and EtherCAT (through the E-CAT VX interface board)
protocols

= 2K x 16 SRAM for data acquisition

= 4K x 16 E2ROM to store TML motion programs and data

= Operating ambient temperature: 0-40°C (over 40°C with derating)

= Hardware Protections: short-circuit between motor phases and from
motor phases to GND, over-voltage, under-voltage and 12t

= Firmware: F511J+

Connector description

Pin Name Type Description

A1 GND - Return ground for extension bus

A2 Clock O 3.3V digital output; for ECAT interface board
A3 reserved I/0 Reserved, do not connect

A4 Data In 3.3V digital output; for ECAT interface board

5-36V 0.5A digital output, NPN O.C./ TTL

o
A5 Chip Select O 3.3V digital output; for ECAT interface board
o pull- up

A6 out1’

A7 Data Out I 3.3V digital input; for ECAT interface board
A8 Hall 1 I Digital input Hall 1 sensor
Mating Connectors A9 Hall 2 | Digital input Hall 2 sensor
A10 Hall 3 I Digital input Hall 3 sensor
Producer |Part No. Description
i A11 +5Vour O 5V supply for sensors - internally generated
_ PCle 4x vertical card edge
FCI 10018783-11111TLF T L [, P e A12 AG/:D - IReturn gr?jundAfo;?fe?sorf supplyI
Tyco 1761465-2 : -/Sln=- ncr. encoder A- diff. input, or analogue
Y PCle 4x horizontal (?ard edge A13 /LH1 | encoder Sin- diff. input, or linear Hall 1 input
Samtec PCIE-064-02-F-D-RA | connector,1.0mm pitch, 2x32 contacts - —
= RS = - Al4 A/_A+l | Incr. encoder A smgle-e_ande(_j, or A+ diff. input,
Retainer for vertical PCle card - Sin+ or analogue encoder Sin+ diff. input
FCl 10042618-002LF B-/ICos- Incr. encoder B- diff. input, or analogue
A15 /LH2 I encoder Cos- diff. input, or linear Hall 2 input
- - B/B+/ Incr. encoder B single-ended, or B+ diff. input,
Motor — sensor configurations A16 Cos+ I or analogue encoder Cos+ diff. input
Motor| pMsm | BLDC DC STEP | STEP A17 Z-/LH3 | il::g[jtencoder Z- diff. input, or linear Hall 3
Sensor BRUSH | (2-ph) | (3-ph) Incr. encoder Z (index) single-ended, or Z+
A18 Z| Z+ I giff. input
Incr. Encoder ® ® ® A19 reserved 1/0 Reserved, do not connect
Incr. Encoder + Hall @ @ A20 GND - Negla_tive retu_rn (ground) of the logic supply
V. Positive terminal of the motor supply: 9 to
A21-A22 *+Vvor | 36VDC
Analog Sin/Cos encoder @
A23-A24 GND - Negative return (ground) of the motor supply
Linear Halls @ . .
A25-A28 CR/B- O Chopping resistor / Phase B- for step motors
Digital Halls ® Phase B for 3-ph
motors, A- for 2-ph
Tacho @ A29-A32  BIA- O steppers,
Motor- for DC brush motors
Open-loop (no sensor) @ @
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iPOS3602 VX-CAT DATASHEET
P/N: P028.001.E021

Pin Name Type Description Mechanical Mounting Min. Typ. Max. | Units
Airflow natural convection®, closed box
B1 GND - Return ground for CAN-Bus and RS-232 pins ) ) Between adjacent drives 30 mm
Spacing required Between drives and nearby
B2 232TX O RS-232 Data Transmission for VE{T'CE“ walls 30 mm
. mounting Between drives and roof-top 20 mm
B3 232RX I  RS-232 Data Reception Between adjacent diives 7 mm
5-36V 0.5A general-purpose digital output, NPN ) i Between drives and nearb
B4 ouTo O open-collector / TTL pull-up fSPaC“"S required | s Y 5 mm
. or hor.'zontal Space needed for drive
B5 GND - Return ground for I/O pins mounting removal 10 mm
3.3V digital input; for ECAT interface board i Between drives and roof-top 15 mm
B6 Interrupt | Insertion force Using recommended mating 20 36 N
Extraction force tors; without retai 5 10 N
g7  ECAT | 33y digital input; for ECAT interface board ) LonneLors, Mo feane, S _
Ready Environmental Characteristics Min. Typ. Max. | Units
Without mati tor / 56 x28.8x7.6 mm
B8 Sync | 3.3V digital input; for ECAT interface board retaner g connecior ST Tx03 oh
Analogue input, 12-bit, 0-5V. Used to read an analog . With recommended mating 63.3x32.6x16.3 mm
B9 REF I position, speed or torque reference, or used as Size (Length x | vertical connector and )
general-purpose analogue input Width x Height ) ;eutg;n;r. Height above PCB ~2.5x1.3x0.64 inch
Anallogue |an‘Jtt‘, 12-bit, O-E;Vf. Uzzd t(; reacti ar;1 With recommended mating 5XAT2X76 mm
B10 FDBK | analogue position or speed feedbac (as tacho), or horizontal connector. Height :
used as general-purpose analogue input above PCB surface. ~22x1.6x0.3 inch
B11 +5Vour 5V output supply for I/O usage Weight e o Toad) 110 9
e (no loa
ouT2/ 5-36V 0.5A drive error output, active low, NPN open- dpig‘gii;tion Operating 3 w
5 B12 Error collector/TTL pull-up. Also drives the red LED Efficiency 98 %
5-36V 0.5A drive ready output, active low, NPN ) Dry cleaning is
B13 ouT3/ - open-collector/TTL pull-up. Also drives the green Cleaning agents reé/ommendged Only Water- or Alcohol- based
Ready LED. Protection According to IEC60529, 1POO :
5-36V digital input degree UL508
B14 INO I General-purpose Logic Supply Input (+V.00) Min. | Typ. | Max. | Units
B15 IN1 I 5-36V digital input Nominal values 7 36 Voo
— Absolute maximum values
5-36V digital input : ; A
B16 IN2/LSP | pgsitive ﬁmit S\I\Fl)itch input drive operating but outside 4.9 40 Voc
B17 IN3ILSN | 536V digital input. Negative limit switch guaranteed parameters
- igital input. Negative limit switch input Supply voltage Absolute maximum values,
IN4/ e ¢ continuous 07 42 Vec
B18 Enable I 5-36V digital input. Drive enable input Absolute maximum values,
B19 reserved /O Reserved, do not connect surge N -1 +45 \Y%
B20 +V o6 | Positive terminal of the logic supply: 7 to 36VDC (duration < 10ms)
B21 +Vioc= 7V 125 300
= - . i +Vioc= 12V 80 200
+
:2232 Vot I Positive terminal of the motor supply: 9 to 36VDC Supply current Vrea= AV 5 25 mA
- +Vioc = 40V 40 100
GND - Negative return (ground) of the motor suppl
332254 9 9 ) PRl Motor Supply Input (+Vwor) Min. Typ. Max. | Units
- Nominal values 9 36 Vbc
+ - H
B2 C/B O Phase C for 3-ph motors, B+ for 2-ph steppers Absolute maximum valss,
B29 Phase A for 3-ph motors, drive operating but outside 8.5 40 Voc
> AJA+ © At for2-ph steppers, Supply voltage | guaranteed parameters
B32 Motor+ for DC brush motors Absolute maximum values, 07 42 vV
continuous : be
1 not available when additional feedback extension module is used Supply voltage  ["Apsolute maximum valu?s, } s
surge (duration < 10ms) .
Idle 1 5 mA
Electrical characteristics Operating -3.2 +2 +3.2 A
Supply current  "abcolute maximum value,
All parameters measured under the following conditions (unless otherwise specified): short-circuit condition 5 A
. Tamb = 0...40°C, VLOG = 24 VDC; VMOT = 36VDC (duration < 10ms)
. Supplies start-up / shutdown sequence: -any- Motor Outputs (A/A+, B/A-, C/B+, BR/B-) Min. Typ. Max. | Units
. Load current (sinusoidal amplitude / continuous BLDC, DC, stepper) = 2A for DC brushed, steppers and
BLDC motors with Hall-based 2
Operating Conditions Min. | Typ. | Max. | Units Nominal output trapezoidal control
Ambient temperature’ 0 ¥40 °C current, for PM%N: mOttOFSI with FO((jZ | , A
Ambient humidity Non-condensing 0 90 %Rh continuous sinusolcal contro (sinusoida
Alitude (vs. sealevel) | 04 [ 0525 2 Km fmg;\tﬂusda "a":e) —
Altitude / pressure” A rient Pressure 02 [075+1| 10.0 atm or motors Wi
- : sinusoidal control (sinusoidal 1.41
Storage Conditions Min Typ. Max. | Units effective value)
Ambient temperature 40 +85 | °C mﬁzzfu‘ﬁggh maximum 24s 32 +32 | A
Ambient humidity Non-condensing 0 100 %Rh Short-circuit
Ambient Pressure 0 10.0 atm protection measurement range 4.3 +5 A
. Not powered; applies to threshold
ESD capability any accessible part 0.5 kv Short-circuit 5 10
(Human body model) Original packaging 15 KV protection delay Hs
" Operating temperature can be extended up to +65°C with reduced current and power ratings. 31n case of forced cooling (conduction or ventilation) the spacing requirements may drop
2jPOS360x can be operated in vacuum (no altitude restriction), but at altitudes over 2,500m, current Substantially down to zero as long as the ambient temperature is kept below the maximum
o n o ] PR | icain ot ] operating limit
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iPOS3602 VX-CAT DATASHEET
P/N: P028.001.E021

On-state voltage Nominal output current; Logic “HIGH”, leakage
dro! 9 including typical mating +0.3 +0.5 \% current; external load to 0.1 0.2 mA
P connector contact resistance +Viog; Vour = Viog max = 40V
Off-state leakage . Minimum pulse
0.5 +1 mA : 2 us
current width
Frwm ESD protection Human body model +5 kV
Recommended 20 kHz 250 e - =
value, for current {751 50 Digital Hall Inputs (Hall1, Hall2, Hall3) Min. Typ. Max. | Units
;L;Tlp::nrg:?(. +5% off 55 kFz 100 uH 'c\:/lo(ﬁgliance TTL / CMOS / Open-collector
g 80 kHz 60
Motor inductance | *Vmor =36 V Input floating )
(phase-to-phase) ;gokt'Hz ig Default state (wiring disconnected) Logic HIGH
z — ™
Minimum Value, 20 kHz 25 LOQ!C “LOW > 0 0.8
limited by short- Logic "HIGH 2 5
circuit protection; 28 t:z fg H Floating voltage 4.4
+Vyor= 36 V 150 k; 5 Input voltage (not connected) : v
5 kHzZ 55 Absolute maximum, surge 0 5
. Recommended iH i (duration < 1s) )
Motor electrical value for +5% 4 Logic ‘LOW" Pullto GND T2
time-constant current 60 kHz 100 s g - m -
(LIR) measurement 80 kHz 63 Input current Logic “HIGH"; Internal 4.7KQ 0 0 0 mA
error T00kHz | 50 o | pull-up to +5
Current _ , linimum pulse 5 s
measurement FS = Full Scale accuracy +4 +8 %FS width :
Digital Inputs .- - P . ESD protection Human body model +5 kV
(INO, IN1, IN2/LSP, IN3/LSN, IN4/Enable) : yp- ) Encoder Inputs (A/A+, A-, B/B+, B-, Z/Z+, Z) Min. Typ. Max. | Units
Mode TTL/CMOS /LVTTL (3.3V)/ Open- Single-ended .
compliance collector / NPN / 24V outputs mode Leave negative inputs TTL / CMOS / Open-collector
- — . disconnected
Default state Input floating (wiring Logic HIGH compliance :
disconnected) Input voltage, Logic "LOW” 1.6
Logic 'LOW" _0 08 single-ended Logic "HIGH" 1.8 v
Logic "HIGH 2 5+24 mode A/A+, Floating voltage (not 45
Floating voltage (not 3 B/B+ connected) :
connected) Logic “LOW” 1.2
Input voltage Absolute maximum, \ Input voltage, Logic “AIGH T
continuous -10 +30 single-ended - \
_ de 7/7+ Floating voltage (not 47
Absolute maximum, surge mode connected) .
-20 +40 -
(duration < 1s) Input current, Logic “LOW”; Pull to GND 2.5 3
Logic “LOW?; ulled to GND 0.6 1 single-ended o
Logic “HIGH"; Internal 4.7KQ | 0 . A mode A/A*, ";Sﬁ'ﬁp'?(')‘i'; Internal 2.2KQ |- 0 0 mA
Input current pull-up to +3.3 B/'B+* Z/.ZJ' ,
Log!c HIGH"; Pulled to +5V 0.15 0.2 Dlﬂergnnal mode | For Eull RS422 compliance, TIAEIA-422-A
Logic “HIGH”; Pulled to +24V 2 2.5 compliance see _
input frequency 0 150 KAz Input voltage Hysteresis +0.06 +0.1 +0.2
Minimum pulse 3.3 s differential mode aimtg%nr\-jgog;r)ange -7 +7 v
ESD protection Human body model +5 kV Input impedance, | A+ fo A-, B+’ to B- 42 4.7 P
Digital Outputs : p differential Z+to Z- 6.1 7.2
(OUTO, OUT1, OUT2/Error, OUT3/ Ready) Al || v | UEs || O Single-ended mods, Open-
Mode All outputs (OUTO, OUTH, TTL / CMOS / Open-collector / NPN collector / NPN 0 500 | kHz
compliance OUT2/Error, OUT3/Ready) 24v Input frequency | Differential mode, or Single- MH
Ready, Error . Same as above + LVTTL (3.3V) ended driven by push-pull 0 10 y
glro ttosé‘:\lplgid (VioeTloating High-Z (floating) gl;é 2:\1Ad2§)mode Open
Immediately | OUTO, OUT1 Logic *HIGH" Minimum pulse collector/NPN ! Hs
after power- | OUT2/Error, - ” N Differential mode, or Single-
Defaultstate | p OUT3/ Ready Logic "LOW width ended driven by push-pull 50 ns
Normal 88¥2/E0r|%-:1 Logic “HIGH” (TTL / CMOS?
operation Input voltage, Absolute maximum values, 7 +7
OUT3/Ready Logic “LOW” any pin to GND | continuous i v
Logic “LOW”; output current 02 0.8 Input voltage, Absolute maximum, surge " 4 v
=0.5A : : any pinto GND | (duration < 1s) )
Logic OUT2/Error, 29 3 33 ESD protection Human body model +1 kV
“HIGH": OUT3/ Ready . . " " "
tout g Linear Hall Inputs (LH1, LH2, LH3) Min. Typ. Max. | Units
outpu _ Input voltage Operational range 0 0.5+4.5 4.9 Vv
current = 0, OuTO, OUT1 4 4.5 5 —
Output voltage no load \ Absolute maximum values, 7 +7
— O continuous
{‘oog'\(/:LOZHGH » external load Vios Input voltage Absolute maximum, surge » 1 v
- +
Absolute maximum, 05 Viost05 (duration < 1s)
continuous : Loe™H Input current Input voltage 0...+5V A +0.9 +1 mA
Absolute maximum, surge ] Vieot] Interpolation Depending on 11 bits
(duration < 1s) - LoG Resolution software settings
o o Frequency 0 1 kHz
L LOW k
ng;ﬁ]uoas » Sink cument, 0.5 A ESD protection | Human body model +1 kV
Logic “LOW?”, sink current, 1 A
pulse <5 sec.
Output current Logic “HIGH", OUT2/Error
source current; |, OUT3/ 2 mA
external load to | Ready
GND; Vour>= OouTo, 4 mA
2.0V OouUT1
" For full RS-422 compliance, 120Q termination resistors must be connected across the
differential pairs, as close as possible to the drive input pins.
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Sin-Cos Encoder Inputs

Temperature De-rating
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De-rating with ambient temperature

Altitude De-rating
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(Sin+, Sin-, Cos+, Cos-) Min. Typ. Max. |Units
(Ijr;?pfgievr?tli:ge, Sin+ to Sin-, Cos+ to Cos- 1 1.25 Vep

Operational range -1 2.5 4

Absolute maximum values,
Input voltage, continuous 7 7 v
any pinto GND - Fapsolute maximum, surge

. -1 +14

(duration < 1s)

Differential, Sin+ to Sin-,
Input impedance | Cos+ to Cos- 42 47 KaQ

Common-mode, to GND 2.2 KQ
Resolution with Software selectable, for one .
. N A f : 2 10 bits
interpolation sine/cosine period

Sin-Cos interpolation 0 450 kHz
Frequency Quadrature, no interpolation 0 10 MZH
ESD protection Human body model +1 kV
Analog 0...5V Inputs (REF, FDBK) Min. Typ. Max. | Units

Operational range 0 4.95

Absolute maximum values, A2 +18
Input voltage continuous v

Absolute maximum, surge

. +36

(duration < 1s)
Input impedance | To GND 30 KQ
Resolution 12 bits
Integral linearity +2 bits
Offset error +2 +10 bits
Gain error 1% +3% | % FS?
Bandwidth (-3dB) | Software selectable 0 1 kHz
ESD protection Human body model +5 kV
Axis ID Inputs (AxisID 0, AxisID 1, AxisID 2) Min. Typ. Max. |Units

De-rating with altitude

External
connections

7 levels

Not connected; Strap to GND; Strap

to +5V; 4.7KQ to GND; 4.7

KQto

+5V; 22KQ to GND; 22KQ to +5V,;

PWM Frequency De-rating
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Current De-rating with PWM frequency
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Overcurrent Diagram
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Over-current diagram

EU Declaration

2011/65/EU (RoHS),
1907/2006/EC (REACH),

Pin current Use to size PCB tracks +0.5 mA
4.7KQ/22KQ Power rating 3 mW
resistor Torelance +5 %
ESD protection Human body model +5 kV
RS-232 Min. Typ. Max. | Units
Compliance TIA/EIA-232-C
Bit rate Software selectable 9600 | [ 115200 | Baud
Short-circuit 232TX short to GND Guaranteed
ESD protection Human body model +2 kV
CAN-Bus Min. Typ. Max. | Units
Compliance 1ISO11898, CiA-301v4.2 & 402v3.0
Bit rate Software selectable 125 1000 pr

1Mbps 25

800Kbps 50
Bus length 500Kbps 100 m

< 250Kbps 250
Resistor Between CAN-Hi, CAN-Lo none on-board

. Strapping option 1+ 127 (CANopen); 1-195 &
Node addressing (AxisID0,1,2) 255 (TMLCAN) 3
ESD protection Human body model +15 kV
Supply Output (+5V) Min. Typ. Max. |Units
Output voltage Current sourced = 250mA 4.8 5 5.2 Vv
Output current 250 350 mA
Short-circuit NOT protected
Over-voltage NOT protected
ESD protection Human body model +1 kV
Conformity Min. Typ. Max. |Units
2014/30/EU (EMC),
2014/35/EU (LVD),

93/68/EEC (CE Marking Directive),

EC 428/2009 (non dual-use

item,

output frequency limited to 590Hz)

o
S

1 Stresses beyond values listed under “absolute maximum ratings” may cause
permanent damage to the device. Exposure to absolute-maximum-rated
conditions for extended periods may affect device reliability.

Output Voltage
Vour/Vwor [%]

+

Output Voltage De-rating
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PWM Frequency [KHz]

" For many applications, an 120Q termination resistor should be connected across SIN+ to SIN-, and 3 Vour — the output voltage, Vot — the motor supply voltage
across COS+ to COS-. Please consult the feedback device datasheet for confirmation.

2“FS” stands for “Full Scale”

Output Voltage De-rating with PWM frequency®
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