iPOS4808 BX-CAT-STO DATASHEET

P/N: P027.314.E221
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All dimensions are in mm; Drawing not to scale. = Features
Motor — sensor configurations = Motor supply: 11-50V. Logic supply: 9-36V
Motor DC STEP | STEP? = Output current: 8A cont. (BLDC mode); 20Apeak, up to 100KHz PWM
Sensor LS BLDC | BRrusH (2-ph) | (3-ph) = Feedback Devices (dual-loop support)

Incr. Encoder

Q@
Q@

@

1s! feedback devices supported:

Incr. Encoder + Hall

= Incremental encoder interface (single ended or differential)

Analog Sin/Cos

=pulse & direction interface (single ended) for external (master)
digital reference

® ®
Ssl ® ® = Analogue sin/cos encoder interface (differential 1Vpp)
BiSS-C = Digital Hall sensor interface (single-ended and open collector
Digital Hall interf ingl ded and Il
EnDAT! () () 2" feedback devices supported:

Linear Halls®

9080 ee
SJCSHCUSIC)

= Incremental encoder interface (differential)

Tacho

Q@ ©0ee

Open-loop (no sensor)

()

()

=pulse & direction interface (differential) for external (master) digital
reference

= SSI/BISS-C/EnDAT* encoder interface

1 Available starting with F515K firmware version
2 Sensor used only for step loss detection
3 For more details, please contact Technosoft

STO: 2 safe torque-off inputs, safety integrity level (SIL3/Cat3/PLe)
acc. to EN61800-5-1; -2/ EN61508-3; -4/ EN 1SO 13849-1.

6 digital inputs, 12-36V, PNP/NPN programmable: 2 for limit
switches, 4 general-purpose

5 digital outputs, 5-36V, 0.5A, NPN open-collector: Ready, Error, 3
general-purpose

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

RS-232 serial & dual 100Mbps RJ45 EtherCAT® interfaces

EtherCAT® with CAN application protocol over EtherCAT (CoE)

127 h/w addresses selectable by h/w rotary hex switches

16k x 16 SRAM memory for data acquisition

16k x16 E?2ROM to store setup data, TML motion programs, cam
tables and other user data

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

NTC/PTC analogue Motor Temperature sensor input

Name First edition
January 19, 20

18

Document template: P099.TQT.564.0001

Last edition Visa :
May 28, 2024 AN

EP
@ TECHNOSOFT

Title of document

N° document

iPOS4808 BX-CAT-STO P027.314.E221.DSH.10C
PRODUCT DATA SHEET Page: 1of 5




iPOS4808 BX-CAT-STO DATASHEET

P/N: P027.314.E221

Mating Connectors Pin Name Type Description
Producer |Part No. Connector |Description Wire Gauge 1 Z2- | Inel. GIETE R 20 G, [Pk e 1200 sk or
between pins 1 and 2
MOLEX 39-03-9042 a1 MINIFIT  JR. receptacle AWG 18...20 2 794 | Incr. encoderZ Z+ diff. input; has 120Q resistor
housing, 2x2 way between pins 1 and 2
MINIEIT  JR.  receptacle i ) Incr. encoder2 B- diff. input, or Dir-, or Clock-
MOLEX | 39-03-9102 J2 housing, 2x5 way P AWG 18...20 o B2 /?JK?LK /0 for SSI & EnDAT, or Master- for BiSS; has
120Q resistor between pins 3 and 4
CRIMP PIN, MINIFIT JR.,, i i
MOLEX | 45750-1111 J1, 32 A AWG 18...20 B24/Dir+/CLK Incr. encoder2 B+ diff. input, or Dir+, or C!Ock+
4 /0 for SSI & EnDAT, or Master+ for BiSS; has
HMA+ 120Q resistor between pins 3 and 4
C-Grid ™ Crimp Housing resistor between pins o an
90142-0010 Dual Row, 10 Circuits, with A2- JPulse-/ Incr. encoder2 A- diff. input, or Pulse-, or Data-
retention s 5 Data-/SL- | for SSI & EnDAT, or Slave- for BiSS; has 120Q
MOLEX J3, 34 - - — AWG 22..24 resistor between pins 5 and 6
C-Grid 1II™ Crimp Housing | der2 A+ diff. i Pulser
90143-0010 Dual Row, 10 Circuits, without A2+/Pulse+/ ner. encoder Iff. _input, or Pulset, or
retention 6 |  Data+ for SSI & EnDAT, or Slave+ for BiSS;
Data+/SL+ . ;
has 120Q resistor between pins 5 and 6
MOLEX | 90119-0109 33,34 | C-Grid III™ Crimp Terminal | AWG 22...24 7 GND - Return ground for sensors supply
MICROEIT RECEPTACLE Analogue input, 12-bit, 0-5V. Used to read an
MOLEX | 43025-1800 J7 HOUSING, 2x9 WAY AWG 20...24 8 FDBK | analogue position or speed feedback (as
tacho), or used as general purpose analogue
MOLEX |43025-0400 | 98,39 [MICROFIT  RECEPTACLE| 5\yG 20, 24 input; Also connected to J7 pin12.
HOUSING, 2x2 WAY
9 GND - Return ground for sensors supply
MOLEX 43030-0007 J7,38,J9 |[CRIMP PIN, MICROFIT, 5A | AWG 20...24 10 +5Vour O 5V output supply for sensors usage
- - J5, J6 (Séﬂ?fsa)riqg:zsc modular jack = Port Name Type Description
J5 ECAT OUT O EtherCAT standard RJ45 Ethernet OUT port
Connectors Description J6 ECAT IN | EtherCAT standard RJ45 Ethernet IN port
Pin Name Type Description - —
yp - P Pin Name Type Description
1 GND - Negatfve return (ground) of the power supply 12-36V_general-purpose _digital PNP/NPN
2 GND - Negative return (ground) of the power supply 1 INS I input
bl 3 +Vioe | gg\s/itive terminal of the logic supply input: 9 to 2 +5Vout O 5V output supply for I/O usage
P,C - - Analogue input, 12-bit, 0-5V. Used to read an
4 +Vyor | Positive terminal of the motor supply: 11 to 3 REF | analog position, speed or torque reference, or
S0Voc. used as general purpose analogue input
Pin Name Type Description 4 INO | inSIGV general-purpose digital PNP/NPN
Phase A for 3-ph motors, A+ for 2-ph steppers, N
1 B o Motor+ for DC brush motors > n.c. zcz)t;:gvnn;ctfti ENP/NPN inout. Negative fimit
2 C/B+ O Phase C for 3-ph motors, B+ for 2-ph steppers 6 IN3/LSN | sw_itch inplgl a Input. Negative fimi
3 Hall 1 | Digital input Hall 1 sensor 5-36V 0.5A, drive Error output, active low,
4 Hall 2 | Digital input Hall 2 sensor 7 OUT2/Error O NPN open-collector/TTL pull-up. Also drives
~ B Hall 3 | Digital input Hall 3 sensor the red Error LED.
=) 5 B/A o Phase B for 3-ph motors, A- for 2-ph steppers, 8 +Vioc | Positive terminal of the logic supply: 9 to 36Vbc
. Motor- for DC brush motors 9 n.c. - not connected
7 BR/B- O Brake resistor / Phase B- for step motors 10 ING | _12—36V general-purpose digital PNP/NPN
8 GND - Negative return (ground) of the motor supply 5 input
9 +5Vour O 5V output supply - internally generated 11 GND - Return ground for I/O pins
10 GND Negative return (ground) of the motor supply Analogue input, 12-bit, 0-5V. Used to read an
12 EDBK | analogue position or speed feedback (as
; . tacho), or used as general purpose analogue
Pin Name Type De-sc-rlptlon input; Connected also to J4 pin 8.
1 Z1- | Incr. encoderl Z- q‘ﬁ' input _ 13 IN1 | 1236V general-purpose digital PNP/NPN
2 Z1+ I Incr. encoderl Z single-ended, or Z+ diff. input input
: B Incr. encoderl B- diff. input, or analogue 12-36V digital PNP/NPN input. Positive limit
3 Slteg : encoder Cos- diff. input 14 IN2/LSP ! switch input
Incr. encoderl B single-ended, or B+ diff. 15 ouTo o 5-36V 0.5A, general-purpose digital output,
4 B1+/Cos+/Dir I input, or Dir, or analogue encoder Cos+ diff. NPN open-collector/TTL pull-up
input 5-36V 0.5A, drive Ready output, active low,
5 Al-/Sin- | Incr. encoderl A- diff. input, or analogue 16 OUT3/Ready O NPN open-collector/TTL pull-up. Also drives
] encoder Sin- diff. input the green Ready LED.
) Incr. encoderl A single-ended, or A+ diff. 5-36V 0.5A, general-purpose digital output,
6 AJ;JISSIZH I input, or Pulse, or analogue encoder Sin+ diff. = ouT1 0 NPN open-collector/TTL pull-up
input 18 ouUT4 o 5-36V 0.5A, general-purpose digital output,
7 GND - Return ground for sensors supply NPN open-collector/TTL pull-up
8 Temp Mot | NTC/PTC input. Used to read an analog
temperature value
9 GND - Return ground for sensors supply
10 +5Vour O 5V output supply for I/O usage
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iPOS4808 BX-CAT-STO DATASHEET
P/N: P027.314.E221

Pin Name Type Description Logic Supply Input (fVLoe) Min. | Typ. Max. |Units
— Nominal values 9 36 Voc
1 232TX O RS-232 Data Transmission Absolute maximum values, drive
2 GND - Return ground for RS-232 pins operating but outside | 8 40 Voc
2 9 . P Supply voltage | guaranteed parameters
3 232RX | RS-232 Data Reception Absolute _maximum _values, ) " y
- + N
4 GND - Return ground for RS-232 pins surge (duration < 10ms)
N N +Vios = 9V 400
Pin Name Type Description No Load on Vioa = 12V 300
i v f Supply current | Digital mA
1 STO2+ | Safe Torque_: Off input 2, positive input (opto- PPy OL?'(pUtS +Vios = 24V 150
isolated, 18+40V) _
Safe T Off input 1, positive input (opt V100 = 39V 0
2 STO1+ | >ae torque input 1, positive input (opto- Motor Supply Input (+Vwor) Min. | Typ. Max. |Units
o isolated, 18+40V) -
- Safe Torque Off input 2, negative return(opto- Nominal values 11 S0 Voc
3 STO2- | > i ! Absolute  maximum values,
isolated, 18740\/? = drive operating but outside 9 52 Voc
4 STO1- | Safe Torqug Off input 1, negative return(opto- Supply voltage | Quaranteed parameters
isolated, 18+40V) Absolute maximum _ values,
continuous 06 54 Ve
SW1 & SW2 Axis ID selection switches Absolute maximum  values, 1 .
. T - +
Switch | Position Description ls(;llrge (duration < 10ms) - - R
e m.
Swi 0.F  H/W Axis ID = SW2(MSB)*16 + SW1(LSB) Operating 20 | =8 +20 A
SW2 0.7 Exception: SW2=0 and SW1 = 0 -->Axis ID = 255. Supply current = Clte  maximum value,
"’ Remark:SW2 should be set only between 0 and 7. short-circuit condition 26 A
t
- - - - (duration < 10ms)
SW3 HW Configuration selection DIP switch Motor Outputs (A/A+, B/A-, C/B+, BR/B-) Min. [ Typ. Max. |Units
K o . for DC brushed, steppers and
Pin | Position Description BLDC motors with Hall-based 8
1 |down(ON) Disable STO1+ function. Connects internally +Vioc to STO1+ h trapezoidal control
> |4 ON) Disable STO2+ f ion. C K Iy +V, STO2+ ’c\l&g&al output for PMSM motors with FOC
own(ON) Disable unction. Connects internally +Vioc to SN st sinusoidal control (sinusoidal 8 A
3 |down(ON) Connect an 120Q resistor between Z1+ and Z1- feedback pins amplitude value) _
- for PMSM motors with FOC
4 |down(ON) Connect an 120Q resistor between B1+ and B1- feedback pins sinusoidal control  (sinusoidal 5.66
5 |down(ON) Connect an 120Q resistor between A1+ and Al- feedback pins Motor output effective value)
R - . i 25 -20 +20 A
6 |down(ON) Disable STO1- function. Connects internally GND to STO1- current, peak | M&XIMUM 293
N X N Short-circuit protection threshold +22 +26 +30 A
7 |down(ON) Disable STO2- function. Connects internally GND to STO2- Short-circuit protection delay 5 10 s
8 |down(ON) Reserved . Nominal output current;
\?or;tasxta;%ro including typical mating +0.3 +0.5 \Y
9 P connector contact resistance
Off-state leakage current +0.5 +1 mA
Electrical characteristics Recommended Fewm
All parameters measured under the following conditions (unless otherwise specified): value. for currentF22XHz 330
e Vioe =24 VDC; Vot = 48VDC iopl 506 of 20 kHZ 150
ripple max. +5% o 60 KH 120 pH
. Supplies start-up / shutdown sequence: -any- full range; K Z
. Load current (sinusoidal amplitude / continuous BLDC, DC, stepper) = 8A Motor inductancq +Vuor = 36 V ?80 ':Eiz 28
Operating Conditions Min. | Typ. | Max. |Units (phase-to-phase 20 kHz 120
Ambient temperature 0 40%3 °C Minimum  value, g 47 20
Ambient humidity Non-condensing 0 90 %Rh limited by ~ short-17 o= 2> 30 uH
Altitude / pressure? | Altitude (vs. sea level) 01 | 0+25 2 Km circuit  protection; e o 15
P Ambient Pressure 02 Jo75+1] 100 atm +Vuor = 36 V 100 KHz 3
Storage Conditions Min. Typ. Max. | Units 20 kHz 250
- . Recommended 20 kH 125
Ambient temperature -40 105 °oC :\_/Iotor ele(t:tn(;al value for +5%(21 kHZ oo
ime-constan z s
Ambient humidity Non-condensing 0 100 %Rh (LR) current  measure-fa - 63 "
Ambient Pressure 0 10.0 atm ment error 100 kHz )
- Not powered; applies to
ESD capability any accessible part 0.5 kv Current FS = Full Scale accuracy +4 +8 %FS
y P t
(Human body model) — - measuremen
Original packaging +15 kv Digital Hall Inputs (Hall1, Hall2, Hall3) Min. [ Typ. [ Max. [Units
Mechanical Mounting Min. Typ. Max. | Units Mode compliance TTL / CMOS / Open-collector
Airflow natural convection®, closed box Input floating .
L Default state - - Logic HIGH
Environmental Characteristics Min. [ Typ. Max. | Units (wiring disconnected) Y
Without mating connectors 103 x 71 x 16.4 mm Log@c LOW 2 08
Size (Length x 9 ~4.06 x 2.8 x 0.65 inch :;?g"t:, H|G'|'t' 2 5
Width x Height) | With recommended mating 109 x 79 x 19.5 mm Inout voltage oating voltage 44 v
connectors. ~4.3x3.1x0.77 inch P 9 (not connected)_
Weight Without mating connectors 125 g Absolute  maximum,  surge | o +15
Power Idle (no load) 34 W (duration < 1s)
dissipation Operating 8.5 Logic “LOW”; Pull to GND 5
Efficiency 98 % Input current Logic “HIGH"; Internal 1KQ 0 0 0 mA
Cleaning agents | Dry cleaning is recommended Only Water- or Alcohol- based pull-up to +5V
Protection ) Minimum pulse width 2 Us
degree According to IEC60529, UL508 IP20 | ) ESD protection | Human body model +5 kv

10perating temperature at higher temperatures is possible with reduced current and power ratings
2iPOS4808 can be operated in vacuum (no altitude restriction), but at altitudes over 2,500m,
current and power rating are reduced due to thermal dissipation efficiency.

4 @20Khz Fpwm

% In case of forced cooling (conduction or ventilation) the maximum ambient temperature can be
increased substantially.
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Digital Inputs . ‘ | | . Encoder1 Inputs . ‘ ‘ | .
(INO, IN1, IN2/LSP, IN3/LSN, IN5, IN6)* M, ]| s || WG Ui (ALAL+, Al-, B1/B1+, Bl-, Z1/Z1+, Z1)) M, | T, || RN | Ui
Mode compliance PNP Slngle-ender_i L_eave negative inputs TTL / CMOS / Open-collector
Default Input floati iring di ted Logic LOW mode compliance | disconnected
state nput floating (wiring disconnected) ogic Input voltage, Logic "LOW” 16
Logic “LOW” -36 0 24 single-ended Logic “HIGH” 1.8 \Y
Logic “HIGH" 7.5 24 36 mode A/A+, B/B+ | Floating voltage (not connected) 3.3
Hysteresis 1.2 2.4 2.8 Input voltage, Logic “LOW” 1.2
Input Floating voltage (not connected) 0 Vv single-ended Logic “HIGH”" 1.4 \%
voltage Absolute maximum, continuous -36 +39 mode Z/Z+ Floating voltage (not connected) 4.7
Absolute maximum, surge Input current, Logic “LOW”; Pull to GND 5.5 6
durati t -50 +50 single-ended .
(duration < 1s) mode A/A+. B/B+. | Lodic “HIGH", Intemal 2.2kQ pull- | o 0 0 mA
Input Logic “LOW”; pulled to GND 0 ! " | up to +5V
e mA Z/Z+
current Logic “HIGH”; pulled to +24V 8 10 Differential mode
compliance For full RS422 compliance, see 2 TIA/EIA-422-A
"é'ggilfomp“ance NPN Input voltage Hysteresis +0.06] 0.1 | %02
Input floating (wiring disconnected) Logic HIGH N : ’ Common-mode range R \
state differential mode (A+ to GND, etc.) 7 +7
Logic “LOW” 0 1.6 Input impedance,
- differential Al+to Al-, B1+ to B1-, Z1+to Z1- 1 kQ
Logic “HIGH 18 24 39 Single-ended ~ mode, ~ Open- | 5 MHz
Hysteresis 1.2 2.4 2.8 Input frequency collector / NPN
Input loati | d v Differential mode, or Single-ended 0 10 MHz
voltage Floating voltage (not connected) 15 driven by push-pull (TTL / CMOS)
: : Single-ended mode Open-
R 4 )
Absolute maximum, continuous 10 39 Minimum pulse collector / NPN 1 us
Absolute maximum, surge width Differential mode, or Single-ended
- . ! 50 ns
(duration < 15)' 20 +40 driven by push-pull (TTL / CMOS)
- Absolute maximum values, 7 +7
out Logic “LOW"; Pulled to GND 8 10 Input voltage, any | continuous . v
pu - mA pin to GND Absolute maximum, surge
current Logic “HIGH”; Internal 12KQ pull-up 0 0 0 ) t -11 +14
to +Vlog (duration < 1s)
ESD protection Human body model +1 kv
Input frequency 0 10 kHz Encoder2 Inputs (A2+/Data+, A2-/Data-, ; ;
Minimum pulse width 6 us B2+/Clk+, B2-IClk-, Z2+, 72-) Min. Typ. | Max. |Units
ESD protection - Human body model 5 kv Differential mode compliance TIA/EIA-422-A
Digital Outputs (OUTO, OUT1, OUT2/Error, OUT3/ | .. Typ. | Max. |units Hysteresis +0.06 01| =02
Ready, OUT4) Differential mod 14 +14
Mode All outputs (OUTO, OUTL, / loctor Input voltage Common-mode e v
compliance | OUT2/Error, OUT3/Ready) TTL / open-collector / NPN 24V (e 1o OND_oton 9 a1 +14
Not supplied (+Vioc floating or to GND) High-Z (floating) Input_impedance, | A2+, B2+ Tt
Immediately  after OuTO0, OUT1, OUT4 Logic “"HIGH" differential A2-, B2-, Z2- 120 Q
Default | power-up OUT2/Error, Logic “LOW” Input frequency Differential mode 0 10 MHz
state OUT3/ Ready Minimum pulse | . .
ouTo OUT1 . N idth Differential mode 50 ns
Normal operati OUT2/Error ' Logic "HIGH wat
ormal operation _ Sin-Cos Encoder Inputs : .
OUT3/Ready Logic “LOW” (Sin+, Sin-, Cos+, Cos-) Min. | Typ. Max. | Units
Logic "LOW”; output current = 0.5A 0.8 Input voltage, ) -
Logic “HIGH"; | OUT2/Error, OUT3/ 29 3 23 differential Sin+ to Sin-, Cos+ to Cos- 1 1.25 Vep
Output | output current = 0, | Ready ; _ v Operational range -1 25 4
voltage | o load OUTO, OUT1, OUT4 4 4.5 5 Absolute maximum  values,
Logic “HIGH", external load to +Vios Vios Input voltage, any | continuous 7 7 Vv
Absolute maximum, continuous -0.5 Vioc+0.5 pin to GND Absolute maximum,  surge
1 -
Absolute maximum, surge (duration < 1s) -1 Viostl (duration < 15)' 1 +14
Logic "LOW", sink current 0.5 A Differential, Sin+ to Sin-, Cos+to | , , 47 KQ
Logic “LOW", sink current, pulse < 5 sec. 1 A Input impedance Cos- 3 : .
. OUT2/Error, Common-mode, to GND 2.2 kQ
Logic “HIGH”, source 2 mA . . 2
Output gic OUT3/ Ready Resolution with Software selectable, for one .
current; external load to . N . . - 2 10 bits
current . _ OuUTO, OUTL, interpolation sine/cosine period
GND; Vour >= 2.0V 4 mA I ! )
. ouT4 Frequenc Sin-Cos interpolation 0 450 kHz
Logic “HIGH", leakage current; external 01 0.2 mA q Y Quadrature, no interpolation 0 10 MHz
_ load to +Vios; Vour = Vios Max = 40V ESD protection Human body model +1 kv
Minimum pulse width 2 us Analog 0...5V Inputs (REF, FDBK) Min. | Typ. Max. | Units
ESD protection - Human body model +15 kV Operational range 0 5
Absolute  maximum  values, | ;. +18
Input voltage continuous \%
Absolute  maximum,  surge
. t +36
(duration < 1s)
Input impedance | To GND 27 kQ
Resolution 12 bits
Integral linearity +2 bits
Offset error +2 +10 bits
Gain error +1% +3% | %FSs*
Bandwidth (-3Db) | Software selectable 0 1.1 kHz
ESD protection Human body model +5 kv
1 The digital inputs are software selectable as PNP or NPN 3 For many applications, a 120Q termination resistor should be connected across SIN+ to SIN-, and
2 For full RS-422 compliance, 12002 termination resistors must be connected across the across COS+ to COS- (set SW3 switches 3 and 4 to ON). Please consult the feedback device
differential pairs, set SW3 pins 3,4 and 5 to ON. datasheet for confirmation.
4“FS” stands for “Full Scale”
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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
Safe Torque OFF n .
(STOL+: ST01-; STO2+: STO2) Min. ‘ Typ. | Max.|Units

Safety function

According to EN61800-5-2

STO (Safe Torque OFF)

EN 61800-5-1/ -2
and EN 61508-5-
3/ -4 Classification

Safety Integrity Level

safety integrity level 3 (SIL3)

PFHd (Probability of Failures per
Hour - dangerous)

8*10‘10‘ hour (0.8 FIT)

EN13849-1 Performance Lgvel Cat3/PLe
Classification MTTFd (meantime to dangerous 377 ‘ years
failure)
Mode compliance PNP
Input floating (wirin .
Default state disconnecte%)( 9 Logic LOW
Logic “LOW” (PWM operation
disabled) -20 56
Input voltage Logic “HIGH” (PWM operation 18 36 \Y
enabled)
Absolute maximum, continuous -20 +40
Input current Log@c “LOW?”; pulled to GND 0 mA
Logic “HIGH”, pulled to +Vlog 5 13
Ignored high-low-high 5 ms
Pulse duration
Accepted pulse 20 Hz
. From Enabled low-high
S(\e,:/a'\)/l/ operation transition to PWM operation 30 ms
enabled
ESD protection Human body model +2 kv
Supply Output (+5V) Min. Typ. Max. |Units
Output voltage Current sourced = 250mA 4.8 5 5.2 \
Output current 200 250 mA
Short-circuit Yes
Over-voltage NOT protected
ESD protection Human body model +1 ]| [ [ kv

T 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.
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