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1. THEENEE EL2502BhNThae BECKHOFF

> I nzhee

The parameters are considered in the following order:

Gain/Offset

BOn(:11/M2 -
Enable user scale /' X \ Fresentation PWM
PDO (PWMoutput) =% g0n0:01 p|  x80n02 [ ™| data

* Presentation

In the CoE a channel parameter Presentation (x80n0:02) can be set. This affects the consideration of the PWIM-PDO (16 bit):
* signed (default): value range D"'?FFFhe%‘BE?B?dec for 0..100% duty factor
® unsigned: value range [}...FFFFhEX;‘ESSSEdEC for 0..100% duty factor
* Absolute value with MSB as sign

o Absolute value

e User scaling
 Channel synchronization (from firmware10) &i& [7]20 i ge
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1. INEENMB EL2502BhNIhEE BECKHOFF

> I nzhee

« Channel synchronization (from firmware10) J&i& [0 I gt

+- 70100 Firfbd Outputs Ch. 2 RO »19+¢

- 80000 P/t 5 ettings Ch.1 Rw > 22¢ sct vahieiiREg x|
B000:011  Enable user scale R FALSE
2000:02  Prezentation A Signed Prezentation [0] Dec ID
2000:05 ‘watchdog R Default'Watchdog value (0] Hew II:I:-:EIEIEIEIEIEIEIEI Cancel |
B000:07  Operation mode Has Pudhd 20Hz... 20kHz [0]

[2000:09 " Channel spnchonization R Mol | E rum: [Mo |

a000:11  Offzet Rwi 0
00012 Gain Fw  BEA36 ‘EhE =[Chl \
B000:13  Default output R/ 0x0000 (0] Bool Che = Eh] inverted | e Edit. |
3000:14  Default output ramp A 0=FFFF [E5535]
2000:15  Period Pt 20Hz . 20kHz[ps]  RWw  Ox0FAD (4000 Binary: ||:||:| 00 00 oo |4
200016 Period Pt 1Hz 20kHz [pe]  RBWw  Ox00018EAD [100000)

+- BO0E:0 P Internal data Chl RO P24 Bit Size: 1 8 1 & 32 B4 7

+- 8010:0 Pihd Settings Ch.2 Rw » 22«

Function:

* MNo: no dependence of channel 2 on channel 1

e (Ch2 = Ch1: Frequency and duty factor of channel 1 are also applied to channel 2.
The phase angle is 0, i.e. the rising/falling edges of channels 1 and 2 arrive at the same time and channel 2 outputs the same as channel 1.

e (ChZ = Ch1 inverted: Frequency and duty factor of channel 1 are also applied to channel 2, but the duty factor is inverted.
The phase angle is 0, i.e_ a rising edge of channel 1 arrives at the same time as a falling edge of channel 2 etc.

MNotes
e the ChannelSynchronisation setting is also present in channel 2, but has no effect there or rather is not to be used.

* on activating or deactivating the function in the CoE, an invalid phase angle briefly occurs (naturally) on channel 2.
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2. HEFRIMAIBS (2) EL2595 BECKHOFF
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3. BEASE BSIE BECKHOFF

E-Busf&iR

2-channel pulse width 2-channel pulse width 2-channel pulse width 1-channel LED constant
output terminal, 24 V DC, current terminal, 24V DC, current terminal, 50V DC, current terminal, 2-wire,
05A 1 A, current-controlled 3.5 A, current-controlled, adjustable
with incremental encoder
PWM output, push-pull outputs 2-wire
ohmic, inductive, lamp load ohmic, inductive > 1 mH inductive ohmic
0.5 A {short-circuit-proof) per channel 1A 3.5 A (short-circuit-proof, thermal overload-proof) 700 mA steady load (short-circuit-proof)
per channel
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24V DC(-15 %/+20 %) 24V DC (-15 %/+20 %) 8...50vDC 2...48V DC (controlled automatically)
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3. BEASE BSIE BECKHOFF

K-Bu S*Ei;& 2-channel pulse 2-channel pulse 2-channel pulse 2-channel pulse
width output terminal, width output terminal, width current terminal, width current terminal,
24V DC 24V DC 24V DC 50V DC

ohmic inductive > 1 mH, valves, coils

0.1 A (1 A driver compo- 1.5 A per channel 2 x 1 A (short-circuit-proof, 2 x 3.5 A (short-circuit-proof,

nent) per channel thermal overload-proof for ~ thermal overload-proof for both
both channels together) channels together)
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3. BiRE&#l EL2502 BECKHOFF

Feomioatama [
ﬂi%ié_ﬂ]](\{tlj lﬁ}giﬁﬁ Hj ﬁffﬁ%*;%ﬁ% Connection technology PWNM output, push-pull outputs

24V DC’ OSA Number of outputs 2
Rated load voltage 24V DC (-15 %/+20 %)
Load type ohmic, inductive, lamp load
: Distributed clocks -
Signal LED1 !-! « Signal LED2 Max. output current 0.5 A (short-circuit-proof) per channel
| &= ] Short circuit current typ. <15 A
L
| = PWM clock frequency 20 Hz.. .20 kHz, 250 Hz default
—Q-I-a Base frequency 1...20 kHz, 250 Hz default
|! ! Duty factor 0...100 % (Ton > 750 ns, Torr > 500 ns)
Outputi 4 {§ . Output2 Resolution 10 bit
.- Reverse voltage protection yes
! ! Current consumption E-bus typ. 150 mA
6 6 «—t24V Electrical isolation 500 V (E-busffield potential)

Power contact __,
+24 V Current consumption power typ. 30 mA + load
=k e

! ! Bit width in the process image 2 x 16 bit PWM output
w0V

Configuration via TwinCAT System Manager
Power contact0V __

. . Special features separate frequency can be set for each channel
! ! Weight approx. 50 g
> Operating/storage temperature 0...+55 °C/-25...+85°C
6 & PE
Power contact PE __ o Relative humidity 95 %, no condensation
" Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27
EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4

Protect. class/installation pos. IP 20/variable
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3. BiR&#l EL2535 BECKHOFF

SOUIEE T P v 5 52 FEL AL L R B

24V DC, = 1A

E-bus Run LED
Enable A LED

Error A LED

|

SHE SHE SWE>WE

A1

¥

B1 >

Power contact _ -
+24V

GNDa .
Power contact0 V __

E1

Power LED
< Enable BLED
«— Warning
« Error BLED

B Oolsols

ﬁ‘_GNDB

= ) |

m
N

!

= J) =

=

2

=
-

Connection technology
Number of outputs

Rated load voltage

Load type

Distributed clocks

Max. output current

Short circuit current

PWM clock frequency
Duty factor

Resolution

Reverse voltage protection
Current consumption E-bus
Electrical isolation

Current consumption power
contacts

Bit width in the process image
Special features

Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protect. class/installation pos.
Pluggable wiring

Approvals

PWM output, push-pull outputs
2

24V DC (-15 %/+20 %)
inductive > 1 mH

+1 A per channel +2 A +50 mA
typ. < 2 A

30 kHz default

<4 Atyp. < 500 mA typ.
0...100 % (current-controlled)

10 bit

yes

typ. 110 mA

500 V (E-bus/field potential)

typ. 30 mA + load

48 inputs/outputs: 2 x 16 bit data, 2 x 8 bit control/status
2 digital 24 V inputs

approx. 50 g

0...+55 °C/-25...+85°C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP 20/see documentation

for all ESxoeex terminals

CE CE CE, Ex
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3. BiRES# EL2545

BECKHOFF

XUEIE fok i 5 T5E FEL At i ) AR
50V DC, +3.5A

Connection technology

! a L
E-bus Run, power LVDT1- .l « Power
DA .

A neg, A pos e «— Aneg, Apos  Number of outputs
Bneg Bpos ) i fmt o Bred BPOS fiionivel
Enable A, Enable B ' Warning, Error o oo Yonage
na , i - — g Load ty

(I — oad type

’ul m" Al A2 Auxiliary voltage

BE BN
Excitation A+, A-_, 6 6 6 6 «— Motor:

Distributed clocks

Max. output current

,'." LA2 § Bl B2 Shert circuit current
! ! ! ! PWM clock frequency
LVDT A1, A2 A8 AA —Motors: Duty factor
Power contact ___, B1, B2 ! Resolution

+24 V

om lE
m
Excitation B+, B- 6 6 6 6 — !_L,gild (\)u:}tage

Power contact 0V _
mw NS
J N1

VDT B1, B2 AA A Load voltage
g 9“56 668 “Ts50V,0V

BECKHOFF
W Ghgn = Gham

Reverse voltage protection
Current consumption E-bus

Current consumption auxiliary

, voltage
Electrical isolation

Current consumption power
contacts

Bit width in the process image
Configuration

Special features

PWM output, push-pull outputs
2

8..50VDC

inductive = 1 mH

24V DC via power contacts
yes

+3.5 A (short-circuit-proof, thermal overload-proof) per channel
typ. <5 A

32 kHz default

0...100 % (current-controlled)
12 bit

yes

typ. 180 mA

typ. 10 mA

500 V (E-bus/field potential)
typ. 50 mA + load

48 inputs/outputs: 2 x 16 bit data, 2 x 8 bit control/status
no address setting, configuration via the controller

with LVDT feedback
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3. BiASE EL2595

BECKHOFF

SERTBY: N B o2 A
FREIE LEDTH R AR B
Run LED
Output LED
Master LED
Slave LED ~
Triaaer LED o
Trigger + : : '= .
Output + ': '-= e
+24 V " :: —
Power contact __, P
+24 V - -
Output - . B ". "_
|-Il.
0¥ -ee —
Power contact0V __
.-
ik -8 8 —
I-II.
e -8 8 —
.-
Sync In ' B —

C

Power In LED
Power Out LED:
Warning LED
Error LED

Trigger
GND
Output +

® |
DU B
+24V \ . §

Output -

o
<

oV
oV

Sync Out

Connection technology

Number of outputs

Rated load voltage

Load type

Distributed clocks
Distributed clock precision
Max. output current
Switching times

Current consumption E-bus
Electrical isolation

Current consumption power
contacts

Special features

Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protect. classfinstallation pos.

Approvals

2-wire

1

248V DG (controlled automatically)
ohmic

yes

<< ps

700 mA steady load (short-circuit-proof)
typ. Tow: < 1 s, typ. Torr. <1 s

typ. 130 mA

500V (E-busffield potential)

typ. 20 mA + load

optional automatic operation in case of communication
interruption, extensive real-time diagnostics, external frigger input

approx. 55 g

0..+55°C/-25..485°C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
IP 20/variable

CE
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FBARSE KL2502, KL2512 BECKHOFF

,,,,,,,, W 2
a3 . Levaaareeer o EGERERERE 24V DC (-15 %/+20 %)
REREEDY '—*! M :  mEAm FRlE=CRE, AR Gl Rt
: AR GIEEO1A (EIEEP , 1A SEE15A
: ; IRFE )
“ : s 1...20 kHz, Btik39 250 Hz
B 1 . 01™02. B 2 o I 2.0.61;:;-) % (Ton > 750 ns, Tore > 0...100 %
- 4| (L e ok 10
. . 019 | wewR 500 Vims (K-bus/BUAHBA)
R | 424V | BIRRERRI 10 mA
— - . K-bus EBIfEHE 18 mA
‘ ‘ BB E 48 SENAH 1 2 x 16 {UBUE , 2 x 8 (TEHIMRTE
-:“: oV C i FHANRE , BT SLRABRSHIRAS
. HE #1509
FRiRRR —-— WN : TR 0...+55 °C/-25.. +85°C
_. ‘l Db xR 95% , TS
n «—PE : B 7% T TF& EN 60068-2-6/EN 60068-2-27/29 tE
L . . : BT i eBEtiE a1 RE #F& EN 61000-6-2 /EN 61000-6-4 fTE
‘ ‘ : : ipial s T i1 IP 20/8] 2%
—n1%507 o Q. O; TR EFTHE KSxox SR TR
(AR M,-sﬁ#. ..... :
KL2502-0010 30 kHz e imFiEDR
KL2502-0012 AR
KL2502-3020 5V i |, 30 kHz tRERFR:M
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4. Tl ( 2 ) : EL2535BFIEFHIRERFRILLHIRE BECKHOFF
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4. Tl ( 2 ) : EL2535BFIEFHIRERFRILLHIRE BECKHOFF

« EL2535 1=HlE I EmE e |
EL3062-0015 @it B /RIS |
SCIRY 1/Y 24hASFEHEEN

- EL25353=HIRARIEN

« EL25353=FREAME

[T
;Iggm
Hydrauic proportioning vaive - i AJLASIEAIRBUE
— — , .y W EFEERAVIKENMRR |, 15
| | o l.*ﬁ'}& FTHERRARER.
] ] e
& € | ‘

Bckgg Bkgg
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5. tRRER (1)

20 e e HH kv R IR R 24V 5 T

([0..100%]) F#iZ ([1Hz..20kHz]) %‘BTU%EIO

BV INR (& Svpe

I Bl SVSTEM - Configuration

----- .- FE MC - Caonfigur ation

-5 PLC - Configuration

- -MEE 2011-08-08 ELZ502 FWOT Test
= 110 - Configuration

=B 1/ Davices

==& Davice 4 (EtherCAT)

== Device 4-Image

== Device 4-Image-Info

- @ PWM Oubputs Channel 2
-8 WcState
LT WiState
-8 InfoData
4T state
- Adsaddr
----- | Term 3 (EL011)

B 1080 — PWM gBiEth

EL2502 BECKHOFF

01603 [exchided by 0w1607]

— Dawnload
¥ FDO Assignment

[” PDO Configuration

A E

S Ok H
B & 1 oK AR )72 0.5A,
Generell EtherCAT | Stertupl CoE - Dnlinel Dnlinel
Sync kM anager; PDO List:
Sihd | S,i(e" | Type | F.fege '[ [nides | Size | I ame
I} 28 kbt (=1600 2.0 Pirihd Outputs Channel 1
1 128 kbl 1601 2.0 Fia'bd Qutputs Channel 2
4 Cutputs D«1602 4.0 Fis'bd Outputs Channel 1
/ 3 0 [Fiputs =1603 4.1 Pidhd Outputs Channel 2
A B
ol | »]
FDO Aszignment [0=1C12): FOO Content [0=1600]:
] 01600 Index | Size | Oz | Mame
01601 0700017 2.0 nao Fhabd output
101602 [excluded by 0=1600] 20

“Predefined FDO Azzignment; 'Pulzwith [standard)'

Fredefined PDO Assignment: [norne]
:Predefined PDO Aszignment: 'Pulzwith [standard]'

Fredefined .-’-'-.eei_rj_ment: 'Pulzwith and frequency’
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5. {RRER (1) EL2502 BECKHOFF

« Pulse width (standard) BkES ( BRIV )
- o 25 b ad e R s S iE
—-™ Term 2 (EL2502)
—- @l PWM Outputs Channel 1

T o EE
B IE I CoEfE 2k
BRI TE B SR B EARE AT PLIE Y CoE 80n0:07 (channel 1: n=0, channel 2: n=1)

» S—
HAT B
Period value Permissible
Operation mode Note CoE x80n0:07 from Period unit value range Frequency range
PWM 20 Hz. .. 20 0 CoE x80n0:15 [1000 ns = 1 ps] 80..32657 (signed) | 20Hz. .. 20 kHz
kHz 80..65535
{unsigned)
PWM 100ns 2 CoE x80n0:15 [100 ns] 153 Hz . 125 kHz
frequ. resolution
PWM 1 Hz. .. 20 From firmware 07, | 3 CoE x80n0:16 [1000 ns =1 ps] 1Hz .. 20 kHz
kHz rev. EL2502-0000-
0019
o7 == - ) S
HAR AR E 7 ERE i a AN, fECoE 80n0:15E(80Nn0:1642 K& 1]
i S N7i=]
I ) >R 3R 1S

ZREAEA T A RELR BN, ERRAFELNBRNTE
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5. IEIRERE (1) EL2502 BECKHOFF

« Pulse width and frequency (16 bit), extended
(from firmware 02, revision EL2502-0000-0017)

BXEEFOSIER (1613 ) 1R\

- 2 I I I R s SE R E

A% [20 Hz .. 20 kHz] i@ i i #2204 (16 bit unsigned ) SERFE L
1 digit = 1 ps period

—-.‘i Term 2 (EL2502)
#l PWM Outputs Channel 1

ol — 5B

-4, PWM period —> ))ﬁ_,_

Period value Permissible
Operation mode | Note CoE x80n0:07 from Period unit value range Frequency range
PWM 20 Hz. 20 not relevant process data [1000 ns =1 ps] 065535 (only 20Hz 20 kHz
kHz unsigned) (typ. 17 .. 21 kHz)

RMEAER T &2 AR T ELN B S&
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5. IEIRERE (1) EL2502 BECKHOFF

« Pulse width and frequency (32 bit), extended
(from firmware 08, revision EL2502-0000-0021)

BXEEFOSIER ( 321 ) 1R\

- o 2 b aE o R A s SE R B L

AMH[1 Hz .. 20 kHz] 8 i #2204 (32 bit unsigned ) SERFE L
1 digit = 1 ps period

—-.‘i Term 2 (EL2502)
#l PWM Outputs Channel 1

o G —

- 4| PWM period —> ))ﬁ—|—

Period value Permissible
Operation mode | Note CoE x80n0:07 from Period unit value range Frequency range
PWM 20 Hz. 20 not relevant process data [1000 ns =1 ps] 065535 (only 20Hz 20 kHz
kHz unsigned) (typ. 17 .. 21 kHz)

ZMEAEA T AZ AR R ELRBEKSE, HFHRRTUEE 1 He
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5. fEREA (2) EL2535 BECKHOFF

> A BGE I YR (LA ) RS kT A £ 1) S OGS A R R ) P R o AR
Bk AR M 3, BB S ImH . 75 At v] AE 2 BB R B2 R BToR E
o

Pulse width modulation (PWM)
The EL2535 feature an integrated compact PWHM output stage.

PWHM output stages control the output current through pulse width modulation (PWM) of the supply voltage. This means that the full supply voltage is activated
or deactivated at the output. The duty cycle (pulse width) is modified, but not the voltage level. The current is built up based on the load connected to the
inductance.

F |
I'ma U

300 S04

200 20 _’,\\”\”\"’\"—-\\”

100 104

10 20 30 40 a0 =1 70 a0 90 100 110 1200 130 140 tys

Fig. 1. Operation at load with adequate inductance

I'mA UV
J0a 30

Loy

v -
10 20 30 40 50 80 7O g0 =20 oo 1o 120 130 140 tyus

Fig. 2- Operation at load inadequate inductance (near ohimic)

N I —

Fig. 2 illustrates operation with inadequate inductance. Continucus current flow is not reached. The current has "gaps”. This mode of operation is not
permitted.
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5. \ER{EMR (2) EL2535 BECKHOFF

> E Rl R B R IR RN

--™ Term 3 (EL2535)
- @1 PWM Status Channel 1
- @1 PWM Status Channel 2
--§L PWM Control Channel 1
: #. Control
- 4@} Enable dithering
-4} Enable
. @] Reset
R oot
- §l PWM Control Channel 2
8§ WcState
I-§ InfoData

[+]-[+

[+]-[+

[+
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5. \ER{EMR (2) EL2535 BECKHOFF

> EEITIRE

Term 3 (EL2535)
- @1 PWM Status Channel 1
@] PWM Status Channel 2
- @l PWM Control Channel 1

=&l Control

R ey

- 4] Enable
| - @] Reset
- @) PWM output

[
B R B ::!

B8ppl1E Dithering frequency Dither frequency in Hertz UINT16 RW Ox0064
[Hz] (1004,.)
8ppl:1F Dithering amplitude Dithering amplitude in percent of the maximum permitted current UINT8 RW Ox04 (1 Dd . C}
[Go] (rated terminal current * 8pp0:10)

%ﬁgﬁﬂ%ﬁﬁ&%%#%wwwmﬁﬁ,@w%%gﬂ%,u%%@ﬁﬁﬁ
‘fJu °



Beckhof 4§88~ MmNl I04H — PWM HHiEiR

5. \ER{EMR (2) EL2535 BECKHOFF

> AR E

Process data flow
In the flow chart below the process data flow of the EL2535 is illustrated.

P'ﬂm"a‘i_ Invert polarity | *Maxcument[%] | |+ Dither amplitide | _| -Vendor offset (0xBppF-01) | _| -User offset (0xBpp0:08)
{OxBpp0;0d) (OxBppd:10) 1= (Gppl:1F) T * Vendor Gain (0xB8ppF:02) * User Gain (OB ppd:0C) —‘
PID
1 i [ I8
e (Ox8pp0:12) [ Y "“]
@ i K, ((eBpp:13) 5 s
Kp{0xBpp0:14) I
ADC =

Fig. 1: Process data flow of the EL 2535

8pp0:12 Kp factor P-component of the current controller UINT16 RW Ox015E
(390 4..)

8pp0:13 Ki factor l-component of the current controller UINT16 RW 0x0006
I:Edec}

Bppl:14 Kd factor D-component of the current controller UINT16 RW 0x0032
I:5[}111313}
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=™ Term 2 (EL2535) PDO Content (Bc1ADD):
E‘ QT P‘;"H;ﬂ Status Channel 1 Index: Size Cffs Mame Type Diefault {hex)
- @l Stat
i SI?WMES;richrnn e Channel 1 600001 0.1 00  Status_ Digtalinput 1 BOOL
= 03 01 -
| 9T Infodatal B:5000:05 0.1 04 Status_ Ready to enable BOOL
- -l Info data 2 ®6000:06 01 05  Status_Waming BOOL
(&) §1 PWM Status Channel 2 (6000:07 0.1 06 Status_ Emor BOOL
%T PWPM Synchron info data Channel 2 _ nA n7 _

: Emm ED”:"': E:anne: ; [Predefined PDO Assignmert: ‘Extended info data’
antre anne Predefined PDO Assignment: (none)

§ WeState Predefined PDO Assignmert: "Standard’
‘ InfoData Predefined PDO Assignment: 'Extended info data’

BUMETE  Lithering amplitude [3) Set Value Dialog - - - M
2000:21  Select info data 1
8000:22  Select info data 2
Dec: 1] 1]
a0oF-0 PWM Vendor data Ch.1
8010:0 PWM Settings Ch.2 Hes: 0x00000000
201F:0 PWM Vendar data Ch.2 . ol Crd
i ctual current Ch, A
ADDO:D PWM Diag data Ch.1
AD1D:D PV Dfag da‘ta Ch2 Actual curent Ch.1
: : 18 data L. | Set current Ch.l
i Dty cycle Chl 3
Baok Supply valtage Ch.l E
- Binary: Actual current Ch.2 4
Type size 3 nary: Set cunent Ch.2 I
5 Status 4096 20  39ll| BitSize: e Ch2

datal INT 20 4
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