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Warranty

All products manufactured by ICP DAS are under warranty regarding defective
materials for a period of one year, beginning from the date of delivery to the original
purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the use of this
product.ICP DAS reserves the right to change this manual at any time without notice.
The information furnished by ICP DAS is believed to be accurate and reliable.
However, no responsibility is assumed by ICP DAS for its use, not for any
infringements of patents or other rights of third parties resulting from its use.

Copyright

Copyright @ 2014 by ICP DAS Co., Ltd. All rights are reserved.

Trademark

The names used for identification only may be registered trademarks of their
respective companies.

Contact US

If you have any problem, please feel free to contact us.
You can count on us for quick response.

Email: service@icpdas.com
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1. Introduction

Programming
PIr[o]F] PLC Device/PC
NIETT |O-Controller PROFINET Supervisor
PROFINET

n ‘ Proxy

§ mr B

GW-7553 PROFI-8455 PROFI-5000

PFN-2000

PROFINET is an open Industrial Ethernet standard developed by the PROFIBUS
Organization (PI). Based on Ethernet versatility, PROFINET make vertical integration
of field level with Enterprise level easily. PROFINET is automation in real time, so it
can cover all requirements of the Automation Industry. PROFINET is fit for factory
automation, process automation, safety applications and motion control applications,
etc.

PROFINET contains 2 different solutions. They are PROFINET 10 and PROFINET
CBA (Component Based Automation). PFN-2000 series modules are PROFINET 10O
devices. The user can access and configure the modules easily by using the GSDML
file in any PROFINET Engineering tool, and exchange process data quickly with the
IO controller.
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1.1. Product Information

PFN-2000 provides a variety of digital/analog module choice, listed in the following

table.
Type Model Description
DC Digital Output ~ PFN-2042 Isolated 16-ch DO PROFINET I/O Module
DC Digital Input PFN-2051 Isolated 16-ch DI PROFINET I/O Module
PFN-2052 Ch-to-ch Isolated 8-ch DI PROFINET 1/O
Module
PFN-2053 16-ch Dry Contact DI PROFINET I/O Module
DC Digital Input PFN-2055 Isolated 8-ch DI and 8-ch DO PROFINET 1/O
and Output Module
Power Relay = PFN-2060 Isolated 6-ch DI and 6-ch relay output
Output PROFINET I/O Module
Analog Input PFN-2019 10-channel Universal  Analog Input

PROFINET I/O Module

PFN-2000 User Manual (Version 1.30, Sep/2014)

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com




1.2. Features

Transfer protocol: PROFINET 10

Supported Ethernet services: ICMP, IGMP, ARP, DHCP, TELNET,
TFTP, SNMP, VLAN Priority Tagging

Supported PROFINET services: RTC, RTA, CL-RPC, DCP, LLDP,
&M

PROFINET Conformance Class B and RT Class 1

Cyclic Time: 1Ims (min)

Generic GSDML File Provided

Integrated 2-Port Switch

Automatic MDI / MDI-X Crossover for Plug-and-play

Provide LED indicators

Robust, fan less design

4 kV Contact ESD protection for any terminal

Wide range of power input (+10 ~ +30 VDC) and operating
temperature (-25 ~ +75°C)

L 2R ZR 2K 2R 2R 2K 2R 2 JNEEE R 2R 4
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1.3. Specification

1.3.1. System Specification

CPU 32-bit CPU Core
RAM/Flash/EEPROM 32MB/4 MB/8KB
Watchdog CPU built-in

ESD Protection 4 kV class A

PROFINET Interface

Protocol PROFINET IO Device

Conformance Classes Class B

Services RTC, RTA, CL-RPC, DCP, LLDP, I&M
Cycle Time 1 ms (min)

Ethernet Interface

10/100Base-TX Ethernet Controller
Controller L

(Auto-negotiating, Auto_MDIX)

RJ-45 x 2 (LED indicators) , Integrated 2-Port
Connector .

Switch

. ICMP, IGMP, ARP, DHCP, TELNET, TFTP,

Services - .

SNMP, VLAN Priority Tagging

LED Display

PWR LED, S1A LED, S1B LED, S2A LED, S2B

Round LED
LED
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Power Requirements
Power supply Unregulated +10 ~ +30 VDC
Power reverse polarity protection, Over-voltage
brown-out protection
Digital I/O module - 4.5W
Analog 1/0 module - 5W

Protection

Power Consumption

Mechanical
Dimensions (W x L x H) Digital I/0 module - 33 mm x 107 mm x 126 mm
Analog I/O module - 33 mm x 93 mm x 126 mm

Installation DIN Rail or Wall mounting

Environment

Operating Temperature -25°C~+75°C
Storage Temperature -30°C~+80°C
Humidity 10~ 90 % RH, non-condensing
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1.3.2. 1/O Specification

1.3.2.1. PFN-2042

PFN-2042 Terminal No. | Pin Assignment | Terminal No. | Pin Assignment

01 DO GND 11 DO GND

PWR S51A S2A 02 DOO - -

¢ S% SEI; 03 DO1 13 Dog
04 DO2 14 DO10
05 DO3 15 Don
06 DO4 16 Doz
07 D05 17 DO13
08 DO6 18 DO14
03 DoT 19 DO13
10 DO PWR 20 DO PWR

s _rml|ar | (&5 OO0

— — 1)) T om
Digital Output
Output Channels 16
Output Type Sink, Open Collector
Load Voltage +3.5 Vpc ~ +50 Vpc
Max. Load Current 700 mA/channel at 25 °C
Over-Voltage Protection +60 Vpc
Intra-module Isolation 3750 Vrms
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1.3.2.2. PFN-2051

PFN-2051 Terminal Mo. | Pin Assignment | Terminal No. | Pin Assignment
01 DI GND 11 DI GND
F’:’R S&‘;‘ %’"‘ 02 DIO 12 DIg
S1B  S2B 03 DI 13 (n]:]
® o 04 DI2 14 D0
D/l omoooooo 05 DI3 15 DI
01234567
NEEEEEE O 06 D4 16 D12
1 08 DI6 18 DI14
DIG ' 09 DI7 19 DI15
o I:l 10 DI COM 20 DI COM
DI =ﬂ
DI2 I;ﬂ
DI3 [ 8]
D4 [ = |
DI5 [y -IE
D6 [ @ |
Di7 |8 J(]‘[fe | 1 II
pic [0 05
10 wml (||| () 0
|— — [k + @ T
EREEE I
- N 52
Digital Input
Input Channels 16
Input Type Dry Contact (Source), Wet Contact (Sink, Source)
Dry: Open
On Voltage Level e
Wet: +10 Vpc ~ +50 Vpc
Off Voltage Level Dry: Close to DI.GND
Wet: +4 Vpc max.
Input Impedance 10 kOhm, 0.5 W
Photo-Isolation 3750 Vrms
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1.3.2.3. PFN-2052

PFN_2052 Terminal No. | PinAssignment | Terminal No. [ Pin Assignment
01 Do+ 11 D5+
pg'q 553‘ %ﬁ‘ 02 oIo- 12 DI5-
S1B 528 03 DI+ 13 Dl6+
e o 04 ol1- 14 DI6-
Dl oooepoooo 05 D2+ 15 DI+
01234567
06 Dl2- 16 DI7-
07 D3+ 17 NC
1 11 08 Dl3- 18 NC
Do+ [ | [ = l[Dis+ 09 Di4+ 19 NC
cio- el [ e ([0
4 4 -
DI+ :ﬂ m OlE+ 10 Ci4 20 NC
Dl1- :ﬂ );ﬂ Dl&-
DI2+ DI?‘+ —
Di2- [ 8l b= ilDr7-
D3+ [ el e line
piz- el Lo e
Di4+ p ol beline i9,
Dig- ba®l o ifnc S
10 20 ey Py e N
iy — W t @
= o EE
z = 22 20| [E
o] = I
Digital Input
Input Channels 8
Input Type Wet Contact (Sink, Source)
On Voltage Level +4 Vpc ~ 30 Vpe
Off Voltage Level +1 Vpc max.
Input Impedance 3 kOhm, 0.3 W
Photo-Isolation 3750 Vrms
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1.3.2.4. PFN-2053

PFN_2053 Terminal Mo, Fin .-’-\SSiQI"ImEﬂt Terminal Mo. Fin Aaaignment
01 o]t 11 ol
PYWR S1A 524
02 Dl 12 oIg
® O O
S1B 528 03 DI2 13 D10
® o 04 I3 14 i1 1
D ooooooao 05 DI GND 15 DI GND
01234567
R 06 Dl4 16 ol 2
8910 M12134H 1% o7 oI5 17 0I13
1 y 08 Dl& 18 Dl14
oo Dla 09 DI7 19 DI15
g:; g E:?u 10 Dl GMD 20 DI GND
4
I3 :ﬂ Dl 1
DIG l;ﬂ DIG
Di4 [0 l[Di12
DIS .2 |[DI13
D6 [, @ \[Di14
DI7 .o \[oi1s o .
k)
DIG [ @ {[oie s([Dg
10 20 mL_/m| | ml_= o7 l| LI
r — W T @
1> < 9.
= = =8 S50 JE
—_ o g_ =
Digital Input
Input Channels 16
Input Type Dry Contact (Source)
On Voltage Level Close to DI.GND
Off Voltage Level Open
Input Impedance 3 kOhm, 0.3 W
Photo-Isolation 3750 Vrms
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1.3.2.5. PFN-2055

PFN-2055

PWR S5S1A  52A

® O O

518  S2B

Terminal Mo. | Pin Assignment | Terminal No. | Pin Assignment
01 DO GND ikl DI GND
02 DGO 12 ]l
03 DO 13 D
04 Doz 14 DI2
05 Do3 15 DI3
06 DO4 16 D4
07 DO5 17 DI5
08 DO6 18 Di6
09 Dov 19 DIy
10 DO PWR 20 DI COM

et

LNV
TNV
21MS
MBI
8/\+
aND
o4
-

Digital Input
Input Channels

8

Input Type

Dry Contact (Source), Wet Contact (Sink, Source)

On Voltage Level

Dry: Close to DI.GND
Wet: +10 Vpc ~ +50 Vpc

Dry: Open
Off Voltage Level

Wet: +4 Vpc max.
Input Impedance 10 kOhm, 0.5 W
Photo-Isolation 3750 Vrms
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Digital Output ‘

Output Channels 8

Output Type Sink, Open Collector

Output Voltage +3.5 vpc ~ +50 Vpc

Max. Load Current 700 mA/channel at 25 °C
Direct drive power relay module

Over-Voltage Protection +60 Vpc

Intra-module Isolation 3750 Vrms
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1.3.2.6. PFN-2060

PFN-2060

PWR S1A  S52A

®@ O O

51B 528

Terminal Mo. | Pin Assignment | Terminal Mo. | Pin Assignment
V)] RLO NO 1 DI GND
02 RLO COM 12 DI0
03 RL1 NO 13 D
04 RL1 COM 14 DI2
05 RL2 NO 15 Di3
06 RL2 COM 16 D4
a7 RL3 NO 7 DI
08 RL3 COM 18 DI COM
09 RL4 NO 19 RL5 NO
10 RL4 COM 20 RL5 COM
li
i, T II
e Eﬂ;[;’ig OO0
R
-~ S 52

Digital Input
Input Channels

6

Input Type

Dry Contact (Source), Wet Contact (Sink, Source)

On Voltage Level

Dry: Close to DI.GND
Wet: +10 Vpc ~ +50 Vpc

Dry: Open
Off Voltage Level

Wet: +4 Vpc max.
Input Impedance 10 kOhm, 0.5 W
Photo-Isolation 3750 Vrms
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Digital Output ‘

Output Channels 6

Output Type Power Relay, Form A x 6
AC: 125 V@0.6A
DC: 30V@2A, 110V@0.6A

Contact Rating

Operating Time 3 ms

Release Time 2ms

Total Switching Time 10 ms

Surge Strength 500 Vac (50/60 Hz)
Insulation resistance 1000 MW min. at 500 Vpc
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1.3.2.7. PFEN-2019

PFN-2019

PR S1A S2A

® O O

518 528

7o

000000000000

000000000000

t

Pin Pin
Terminal Mo.

Assignment S Q Assignment
;]5: g; Rl AGND
oo 0 - | G CH 0+
H1 o4 : » 16 CH 1+
o3 i . 17 CH 24
— — : ol i CH 3+
CH 4‘ 07 . = e
HS 08 . Y 20 CH 5+

- o® 21 CH 6+
e 03 Y 22 CH 7+
CH 7- 10 L]

CH 8 1 ® ] 23 CH 8+
cHo- > 5 [ 24 CH 5+
N.C :3 . [ ] 25 MN.C.
— Shield FG.
25-pin Female
D-Sub Connectar
w III‘-I‘_'“I!I %-I“gb al;
w8 -
wl S| | | () LT
s 5 22 322 |F
= = =3 o
] Z"'Q

Analog Input

Channels 10 channel differential
+/-15mV, +/-50mV, +/-100mV, +/-500mV, +/-1V, +/-2.5V, +/-5V,
+/-10V

Input Range
+/-20mA, 0~20mA, 4~20mA (Jumper Selectable),
Thermocouple Type: J, K, T,E, R, S, B, N, C

Resolution 16 bit

Sample Rate

10 samples/second (1 channel)

Accuracy +/- 0.1% of FSR
Open Wire

. Yes
Detection
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1.4. Internal I/O Structure

1.4.1. PFN-2042

Do PR
FROEINET 3V A J
:ll }m EZ AN o PO
.E. "a - .
- ]
- GHD
+5V ™

CPU f— %}E{ _l — DG

Famd
FLAZH
) - DOGHD
[H)
EERSOM
LED
1V
g [gv ¥

B

+10 =30 %o GHD
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1.4.2. PFN-2051

g PROFINET +5V e
Diriver IE: + o + 55V
@ PP | + | picom
- r |
o~ 1 oi
. ®
RAM o .
cPu  |[<—>| | : £ ®+5V .
Fi 1= -1 AA
FLASH 1T .J: 1+ - o4
J— -
EEPROM [— — ¢ ey
L 1 = -] AfA
LED Ll z+. s
Py
Dl GMD
= ¢

+10~ 30 %oc GND

1.4.3. PFN-2052

PROFINET 5
Diriver ik
[ Ll oo+
— B

on-
| N ; *
~{ cPU  |[<—> : :
FLASH |
* ?rm DE+
P
. NW— or+
LED ':]’r OfF-
44-?4*1!
R -

+10-~30%oc GRO
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1.4.4. PFN-2053

PROFINET
Driver

+5\

e

P o
- F —*— - on
-
L]
. °
RAM * .
CPU |<—> T J
FLASH PP = v L
] AR
] -+ ) o4
EEFROM b
LED kT ?_
v
— = l-_r‘f\l' ;J—r s
g lov >

—— DIL.GND

+10~30%be GHND

1.4.5. PEN-2055

“TZ
=

+55V

|

- DILCOM

Cia

+55V ‘
233

nlp)

T DIGND
D PR

- D0

GNDE

= D07

— DOLGRD

w7
G2

A frome
@ Diriwer
RAM =
CPU
FLASH
EEFR it —
LEC
— 1V
i I;
|

#10~ 30 Voo GHD
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1.4.6. PFN-2060

FREOFIMNET
Cinver

A l—

i

=\
FLASH \
+5'I.I’T
EEPROM RLO SO
SIE; -
LED W ®
®
S 3

Eilt | ey
r—

+10 ~ 30 %ee GHD
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1.4.7. PEN-2019

@ > clC
1 PROFINET — CHO +
—CHO -
X —CH1 +
~ - CH1 -
[ ]
RAM — ESD
~
cPu |<——>ADC Protect ¢
|| Block
FLASH MUX ®
EEPROM — *
[ ]
LED
— - CHs +
g %: —CHS -
ey = - CH9 +
- CHg -

+10 ~30Voc GND
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1.5. Wiring Connection

1.5.1. PFN-2042

Digital Output
owput | +r£77Z 109 | |[PO-PWR =108 | [|[po.PWR
e | -S= 1,408 | |box 1 068 | |Ipox
0S | |IDo.GND 0© | |Ipo.GND

1.5.2. PFN-2051

Dry Contact

0E | ||o.enD
= 0& | |[pix
Input

Type et Contact

— 09 | |pL.com — 08 | ||pl.com
T>—08 | [|pix T>— 08 | ||bix




1.5.3. PFN-2052

Viret Confact
" ke D@ Dix+
T > D@ Dlx-
TTLACMOS
L mgicbﬂmn 0S | || oix+ [ozic Low 0S | || Dix+
Logic LOW r u@ Dlx- lm D@ Dlx-
MPM Output FNF Outout
J*|IF D@ Dlx+ il D@ Dix+
Rl 1
08 | || pix- 0© | || Dix-
1.5.4. PFN-2053
Dry Contact
|'|= Dlx
o= |||DLGND
!PYI::: Dpen Collestor
1 1= | ||pix
— = | ||pL.GND
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1.5.5. PEN-2055

Dy Contact

— 08 | ||p.enD
108 | |[Dix

It

Type et Contact
o 08 | ||or.com S 02 | |[o.com
L — D@ Dlx g N NS D@ Dlx
Digital Sutput
oa | +ETT 0S| |PO.PWR| | =z 106 | [po.PWR
me | S=E 108 | |pox =108 | |pox
0 | |lbo.cND 08 | |po.GND

1.5.6. PFN-2060

Dry Contact
08 | || b.enD
o 0& | || pix
Input
Type et Contact
—08 ||/ p.com| | —— 0S| || DL.COM
T>—08 | || bix T >{p8 | || pix
Relay DUsplt
Relay On Relay Off
Duiput
Type
s 0S | ||Ruxno | | ==CHOS | || Ruxno
e RLx COM 0S8 | || Rx com
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1.5.7. PFEN-2019

Voltage Input Wiring

JP2~JP11
0& | || cHx+

mVN'@ D@ S D E

Thermocouple Input Wiring

JP2~JP11
0&) | || cHx+

CD@ CHx - DE

Current Input Wiring

. 0S| [[cts JP2~JP11
™. L 06| || cHx- P @
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1.6. Overview

Here is a brief overview of the components and its descriptions for module status.

1.6.1. Front Panel

The PFN-2000 front panel contains the 1/0 connector and LEDs.

Digital I/O module Analog I/O module
PFMN-2000 PFN-2000
® 0 O , Status . Sieluztgs
S1B  S2B
® © LED
oooooon ”O
| oooooono = LED
%0
9o _ 1o
A ¥ Connector
Connector +
3
de=y
| )

>» 1/0O Connector

Depending on the types of the PFN-2000 modules.
For more detailed information regarding the pin assignments of the 1/0
Connector, please refer to “1.3.2. 1/0 Specification”
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>» Status LED Indicators

Digital I/0 module:

Name LED Action Description
ON The power supply 1s OK.
PWR
OFF The power supply i1s failed.
A=0ON ..
Device 1s at Run mode.
B=OFF
A=ON .
Device 1s at Bootloader mode.
B=ON
S1
A=0ON Device is at Run mode and the module
B=Flash received the incorrect parameters.
A=Flash ,
Receive a Flash LED command.
B=Any
A=0OFF Bootloader mode: Ethernet link established,
B=ON waiting for IP address acquired
A=0OFF Bootloader mode: waiting for Ethernet link
B=Flash Run mode: waiting for Profinet connection
S2
A=0ON o ‘
The connection 1s established.
B=OFF
A=Flash Bootloader mode: IP address acquired,
B=OFF waiting for telnet connection
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PFN-2019 module

Name LED Action  Description

ON The power supply 1s OK.
OFF The power supply i1s failed.
PWR
Run mode: Hardware authentication error!
Flash
Bootloader mode: at Bootloader mode.
A=0ON .
Device 1s at Run mode.
B=OFF
Flash(0.1Sec): Hardware authentication
A=ON error!
S1 -
B=Flash Flash(0.5Sec): Device is at Run mode and the
module received the incorrect parameters.
A=0ON .
Device 1s at Bootloader mode.
B=ON
A=0OFF Bootloader mode: waiting for Ethernet link
B=Flash Run mode: waiting for Profinet connection
A=0ON
The connection 1s established.
B=OFF
S2
A=OFF Bootloader mode: Ethernet link established,
B=ON waiting for IP address acquired
A=Flash Bootloader mode: 1P address acquired, waiting for
B=OFF telnet connection

>» |/O LED Indicators

Depending on the types of the PFN-2000 modules.
For more detailed information, please refer to “1.3.2. /O Specification”
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1.6.2. Top Panel

The PFN-2000 top panel contains the Ethernet port, rotary switch and power

connector.
Rotary
Switch
N\ ( L i
:1394‘9 ﬂ
m C I ] kvl ;DQQ:
— — [fpm_| + o1
e I= z a == -[
N 8
— =l
Ethernet Power
Port Connector

>» Ethernet Ports
An Ethernet port is an opening on PFN-2000 network equipment that Ethernet

cables plug into. Ethernet ports accept cables with RJ-45 connectors.

Tips & Warnings

1. When users connect PFN-2000 and switch, users should not
connect LAN1 and LANZ2 to switch at the same time, else it will

lead to abnormal network.

2. When users connect network devices by daisy chain topology,
users can connect these devices in series by LAN1 and LAN2.
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» Rotary Switch

Digital I/O module:

Position Mode Power ON Value Safe Value
0 Run mode Low Retain
1 Run mode Low Low
2 Run mode Low High
3 Run mode High Retain
4 Run mode High Low
5 Run mode High High
6 Run mode User Defined User Defined
7 Run mode Reserved Reserved
8~F Bootloader mode N/A N/A

PFN-2019 module:

Position
Run mode 0~7

Bootloader mode 8~F

» Power Connector

Pin Name Function
+VS 10 ~ 30 VDC power input
GND Ground connection
F.G Frame ground connection
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1.7. Dimensions

Digital 1/0O module:
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PFEN-2019 module:
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2. PROFINET

PROFINET contains 2 different solutions. They are PROFINET IO and PROFINET
CBA (Component Based Automation). PEN-2000 series modules are PROFINET 10
devices.

PROFINET IO is used for communication with decentral periphery like 10s, drives,
etc.

PROFINET CBA is a communication solution for autonomously acting partial units of
machines or plants.

PROFINET CBA PROFINET 10

'WEB Senices
IT Servicas

2.1. Device classes of PROFINET IO

The following devices classes are defined to facilitate structuring of PROFINET 10

field devices.

€ 10-Controller: This is typically a PLC on which the automation program runs

€ |O-Supervisor: This can be a programming device (PG), personal computer (PC),
or human machine interface (HMI) device for commissioning or diagnostic
purposes.

€ 10-Device: An 10-Device is a distributed 1/0O field device that is connected via
PROFINET IO. It can exchange data with multiple 10-Controllers.

PFN-2000 User Manual (Version 1.30, Sep/2014)

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com




PLc|
IC-Controller

L

PG/PC
Supervisor

= Configuration
* Process data
= Diagnosis

= Parameterization

111 fetetel
111

Field Device
|10-Device

= Diagnosis

= Status/Control

2.2. Device Description

The functionality of a PROFINET IO Device is always described in a GSD file. This file
contains all data that are relevant for engineering as well as for data exchange with
IO-Device.

PROFINET IO-Devices can be described using XML-based GSD. The description
language of the GSD file, i.e. GSDML (General Station Description Markup Language)
IS based on international standards.

Every manufacturer of a PROFINET IO-Device must supply an associated GSD file
according to the GSDML specification. Users can access and configure PFN-2000
series modules by using the GSDML file in any PROFINET Engineering tool.

Engineering tool

PROFINET IO
Controller

3
Ethernet /
1 Import GSDfile to endineering tool '

GSD

2 Download configuration to controller

3 Initiglize the field device and data exchange
PROFINET IO Device
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2.3. Conformance Classes (CC)

Pl has classified the scope of functions in PROFINET IO into 3 conformance classes
(CC-A, CC-B, CC-C). Users simply need to select a CC appropriate for system and do
not need to worry about any other details to ensure the interoperability in an
automation system with regard to the scope of functions and performance
parameters.

CC-A:

Use of the infrastructure of an existing Ethernet network including integration of basic
PROFINET functionality. All IT services can be used without restrictions. Examples of
typical applications are in building automation and process automation. Wireless
communication is only possible in this class.

CC-B:

In addition to the functions of CC-A, the scope of functions of CC-B supports easy and
user-friendly device replacement without the need for an engineering tool. Examples
of typical applications are in automation systems with a higher-level machine
controller that place relatively low demands for a deterministic data cycle.

CC-C:

In addition to the functions of CC-B, the scope of functions of CC-C supports
high-precision and deterministic data transmission, including for isochronous
applications. An example of a typical application is the field of motion control.
Class C:

B Deterministic data transfer
B Certified devices and network components
® Topmost performance, redundancy

® Certified Devices and Controller

® Application Class: nen isochronous 106 isochronous Nom ksa. + isachronous
= Communication Class: TCPF, RT PR, AT TCPAR AT, AT
® Redundancy: RedClass 1 dClass 1, 2 RedClass 1,2, 3

' optional aptional optional
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3. Basic Application

If you are a new user, begin with this chapter, it includes a guided tour that provides a
basic overview of installing, configuring and using the PFN-2000.

In the following examples the S7-1200 PLC from Siemens is used to be a PROFINET
IO Controller. The configuration and communication is done by the program “Step 7
V11 SP2 (TIA PORTAL)" provided by Siemens.

3.1. Connect to Network, PC and PROFINET IO
controller

The PFN-2000 series modules are equipped with two RJ-45 Ethernet ports for
connection to an Ethernet switch, PC and PROFINET IO controller.

Tips & Warnings

1. When users connect PFN-2000 and switch, users should not
connect LAN1 and LANZ2 to switch at the same time, else it will
lead to abnormal network.

2. When users connect network devices by daisy chain topology,
users can connect these devices in series by LAN1 and LAN2.

Enginaering tool

. —

—

Programming
PLC ﬁ Device/PC
|O-Controller PROFINET Supervisor

L —
ﬁﬂﬁé?;ﬂﬂ Ethermnet Switch
|

PFM-2000 PFM-2000 PFMN-2000




3.2. Network configuration

In this example, please follow the below configuration to configure the network.

PC:
IP: 192.168.6.210
Mask: 255.255.0.0

PLC:

Device name: plcl
IP: 192.168.6.211
Mask: 255.255.0.0

PFN-2000:

Device name: pfn-2000
IP: 192.168.6.212
Mask: 255.255.0.0

Engineering tool
(ex: Siemens Step7)

PLC

Name: plci
IP:-192.168.6.211
Mask: 25525500

L
I

IP:192.166.6.210
Mask: 255.255.0.0

Ethernet Switch

PFN-2000

! Name: pfn-2000
Ethernet Cable: m— IP-192 1686212

1
1
1
1
1

oo ‘ Mask: 255.255.0.0
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Step 1: Set PC's IP

€ Click “start->Settings->Network Connections”

¥ .
o waf K\

o | WY et it = Y

Fictwork Tasks

‘u_.J\'.llﬁ- & 2aes ormwcian

e bk

s Fernes aed Faess
ol Terther el SatHare |

8 Saarch Ramits - O "u Mrinee, Cormrm Yy SEEPA

€ Double click “Local Area Connection” icon

Local Area Conneckion
Enabled

E . H AMD PCMET Farily PCI

€ Click “Properties” button

- Local Area Connection Status

Gereral | Support

Connection
Ghatus: Connecied
Dagatian; 02343
Speed: 10.0 Mbps
Signal Shength

Achivity

Sent — ——  HReceved
Fackets, 10709 | B.94
|! Properlies || Dizable
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€ Select “Internet Protocol(TCP/IP)” and click “Properties” button

- Local Area Connection Properties

E@Eﬂ Authenlicalion |.ridxran:sd

Connsct uging:

B AMOD PCHET Farrp FCI Etherel Sdapler

Thiz connechion uzes the followang iems;
¥ B Dt fon Microsalt Metwoiks
el Fite ard Piinter Sharing har Miciasalt Nelwaikz

¥ JB005 Packet Scheduler
Irterret Protocal [TCPAP)

Diesotiplion
Tiaremizzion Conkiol Protocald reernet Pratocal. The default

wide anza network, protocol that provides communication
acioss diverse intsrcornectsd netmoks

[#] Show o in notfication area when cormected

[ ok ][ cece |

€ Set “Internet Protocol Properties” and then click “OK” button.

Internet Protocol (TCP/IP) Properties

General |

Tou can get [P zettings assigned automatically if your network, supports
thiz capability. Othenwize, you need to ask your nebwork, administrator far
the appropriate [P zettings.

{3 Obtain an IP address automatically
I {#) Use the following IP address:l

IP address: | 192.168. 6 . 210 |

Subnet mask: | 255.285. 0 . 0 |

Drefault gatevay: 132 168 . 0 . 254

{1 Use the following DMS server addreszes:
Preferred DMS server: | 188. 95 .1 . 1 |

Alternate DMS zerver: | . . . |

[ 1] 8 ][ Cancel ]
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Step 2: Set PLC’s name and IP
€ Double Click TIA icon to start Step 7 V11

TIA

a1l
TI4 Portal 711

€ Click “Project view”

iy Simmens

Tul ally Intrgrated &ulomalion

Ugen cxlsting projcct

Bacnitly uael

Chprn maisling projercl

Prufeil =cth Luabe.
Create new projece HIG] =] CiDmcurenos and fem . JiEal
FFN-I000_sz Cilceumanes and Sl s

Migrate praject eIz b wid B

nrecmue dsc SiTeennssnen atd Sem 7o

mrovase da. . CiDooumrmnks and Sabh . 221

Help tranae [ zpan

F Praject vicw

I Seemens

Eromect EdR Mew  FEem Zolne  Opops  Cecli e ¢
R e T T L I s E N o E R R T - )

Pruject res
Step1: Expand the option

Tetally Intograted Awtemation
et PORTAL

[imvices

R+

Cptions

5 Fimd amd rupl..,

BN g _.l

= onin: ez | = oy
TETIEREL] [Stepz: Select network interface Find |
v L cow [rs2=2iem rukimastsr ard and expand F
' f E
] i

=tepd: Dauble click ican to
search accessible devices

b SIATIC Cars Bemcar Find i hedde
L dcad
1, "~ A -

<] :
V|Dntnlls view

d Properties I"-L. Infa I | Diagnastics

Hamu
General Lrossreferences Lomapile |
! Hesidgs L
[i} S mrning A e st o prsrfaca Beabes BT R Farmn o 7007 Baplaze ar

180 coseningsordevces compoemed I e e 2eainek 3T -
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s

*  Languagey E_
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€ Select PLC and click “Online & diagnostics” button

Froject EOT  ew  pget. Cnbine Opoogs Took f_nr\im Heki Fotally Mkenrated & 7
A e B X T ¥ e G o ar mm PORTAL

i
[

[ Drevices

1089
dnine eocE
AR |ST0] ]
col R zazier mubama bHs] ~ =
_in_.-m. v .|unr|mu fhimiE | tap1: Selact PLC by mac

faddress and click right button

C Pealtsk: FIL3 135 Family PO FaztEter 95,
Ay Lpdare accessibke dedies
[ K| Areernbin deaice |00
A Telederace [Aumoman: protocol Jecs . 18
ARIETI Card Ps s ar i

[ [ Step2: Chlek ~"Online &
v | Dutaits view n dagnostica” bution
4 ! I
Hane 1
A rikres 2ol saneerte a
i '
M Fropemes

% Diagnostics

€ Set IP and Mask

Broject  Eo gew  poet. Dnire Opoogs Tooks  Mndes Hep Tetally bstrnrated Sutesstion
E Y s B N Ty ] VR R e o ot A AR PERTAL
Thewices i 3 e
oo |- bu:"v'uﬂ Funcione =5
General - = E
Andne sonss B Lasign F pedcheni 3
CaLsE|sTumm| -
§ S0 [ A5 b asker cable] T 'E_'
PLESIN S o W) ol =
A fealuel FTLA 138 Famdy PO FastEther M | evend - Click Functiohs E
At Upduiz wcceszible dences EsiE)l 102 e s v HEEERcepd: Sat P & Mask
* U A e i [0 0 ) SRR E-Oh D0 E] Suber et mah 155 385 0 1 -
_J TelsSaracs |sutomatc procaced devs [ = = I:'I
SHIATE S B ader [ Lt ronune =
.
Foaster addraan =

< staps: ik Assign P

addrass” button

Fazlgn nama

£ L *
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€ Set device name

™ 5 na
Propor EoT o dew neem dnine _l."[mc-n: Toils jnic-.'. Help - : Totaity | e,
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B
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ddraa WAL seddrean Tree Farma Statun
| | ¥
& Detaily vimw
Wame
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]
Stapd: Chick “&sslgn namsa" button
] \ |

| G bvaperties (M inio 5] % Dragnastics

Step 3: Set PFN-2000 module’s name and IP

€ Search accessible devices

I Siemens

A Poulal wiswr E frt L] L Scannngborcevoss on nbedece Bask
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€ Select PFN-2000 module and click “Online & diagnostics” button
(O Semens ______________________________________________7%

riee Ehi ger o Qiee cpusgs Juah ke ik Tetsily Intngrated Autareation
38 e SN Oy Mo {5 MR ED S G mren | AR PORTAL

Opthaiis
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=
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€ Set device name
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3.3. GSD Import

In this example, please follow the step to import GSD file.

Step 1: Get GSD file

The GSD file can be obtained from companion CD or our FTP site:

CD: \fieldbus_cd\profinet\remote io\pfn-2000\gsd\
ftp://ftp.icpdas.com/pub/cd/fieldbus cd/profinet/remote%20io/pfn-2000/gsd/

Step 2: Import GSD file

€ Double Click TIA icon to start Step 7 V11
TIA

n1
TI4 Portsl ¥11
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€ Click “Project view”
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€ Select and install GSD file

Tnstall general station dr_-scr'ipti'nn file

Seurce path. [ piRaideniZSDML | -

Content of imported path Step1: Select the GSD file /‘»
directo

[/ File Version ._...r.u...u?: uuuuu Infa

E GEDHLA2 25-1CPDAS-PRN2000-2012.. ¥2.25 EI‘IgHSh. Ge Alreadyinstalled PROFINE

\ Step2: select GSD file

Step3: Click __), [ install| | cancel |
"Install” button ' |
—

3.4. Project Setup

In this example, please follow the step to setup project.

Step 1: Create the project

€ Double Click TIA icon to start Step 7 V11
TIA

a1l
TI4 Portal 711
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€ Create the Project

Tatally lifsgeated Automatios

Creatr s ponjret

Progacenams | Fregectl|

Padly | © M purearis died S nia peda sk Docusnar,
8 Cioaie ww : Potepl: Select “Craate  tuhes iopids
jnew project”

Cisnieerd

-

Liepl: Click
“Creats” button

Step 2: Project configuration

€ Add a PLC device

o0 Smmeas - Peomct]
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€ Set the device name of PLC to “plcl”
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€ Setthe IP and mask of PLC and add a new subnet
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€ Add PFN-2000 module
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€ Select PROFINET interface
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€ Set device name to “pfn-2000”
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€ Set the IP of PFN-2000 module
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€ Select module type of PFN-2000 module
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4 Compile and download to device
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Load preview
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At this time, the S1A & S2A LEDs of PFN-2000 module should turn on, it means
the connection between PLC and PFN-2000 module is established.

3.5. I/0 Data Exchange

In this example, please follow the step to exchange data.

Step 1. Confirm data address

In this example, the pfn-2055 module address is IB1 (input data address = 1) and QB1
(output data address = 1), please refer to section 3.4 Project Setup=> Step 2: Project
configuration=> Select module type of PFN-2000 module.
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Step 2: Add a new watch table
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Step 3: Get input data and set output data
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3.6. Module Parameter Settings

The user can configure the module parameters to set the 1/0 settings of PFN-2000
modules by the PROFINET configuration tool. The module parameters are described
below.

Digital 1/0 module:
Module has no parameterization data.

PFN-2019 module:
B Byte Order —
1. Big Endian (Motorola format)
2. Little Endian (Intel format)
B Data Format —can be selected either engineer unit format or hexadecimal
format.
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1. Engineer-Unit
2. 2's Complement HEX
B Filter Selection — can be selected either 60Hz rejection or 50Hz rejection.
1. 60HZ rejection
2. 50HZ rejection
B CJC Enable - is a flag that determines PFN-2019 whether CJC (cold
junction compensation) will enable or not.
B Wire Detection —is a flag that determines PFN-2019 whether wire detection
(ust for thermocouple) will enable or not.
B Channel Enable —is a flag that determines PFN-2019 whether current
channel will acquisition data or not.
B Type Code — means the measurement type (voltage, current, temperature)
and range.
+/- 15mV (Code:0x00)
+/- 50mV (Code:0x01)
+/- 100mV (Code:0x02)
+/- 500mV (Code:0x03)
+/- 1.0V (Code:0x04)
+/- 2.5V (Code:0x05)
+/- 20mA (Code:0x06)
+4~+20mA (Code:0x07)
+/- 10.0V (Code:0x08)
. +/- 5.0V (Code:0x09)
. TC J-Type (Code:0x0E)
. TC K-Type (Code:0x0F)
. TC T-Type (Code:0x10)
. TC E-Type (Code:0x11)
. TC R-Type (Code:0x12)
. TC S-Type (Code:0x13)
. TC B-Type (Code:0x14)
. TC N-Type (Code:0x15)
. TC C-Type (Code:0x16)
20. 0~+20mA (Code:0x1A)
B CJC Offset — is used to adjust CJC.

© N bk wdRE

e e N o
© 0N U WNRERO
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4. MiniOS7 Utility Tool

The MiniOS7 Utility is a useful tool that provides a quick and easy way to get Ethernet
settings and firmware version of PFN-2000 series modules.

4.1. Installing the MiniOS7 Utility

Step 1. Get the MiniOS7 Utility tool

'E mns? whbity w318 exe
."%ﬂ [Mina0EY Thlitr Ver 3.18] Setup

The MiniOS7 Utility can be obtained from companion CD or our FTP site:
CD:\Napdos\minios7\utility\minios7_utility\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7_utility/

Step 2: Follow the prompts to complete the installation

After the installation has been

completed, there will be a new
short-cut for MiniOS7 Utility on
the desktop.

@

MindDET Thlity
WVer .18

& Setup - [MiniOS? tility Fer 3.18] =L

Welcome to the [MiniOS7 Utility
Ver 3.18] Setup Wizard
Thig will ingtall Mini0S 7 Lltility Wer 318 an your computer.

It iz recommended that vou close all other applications before
continuing

Click Mext to continue, or Cancel ta exit Setup.

Cancel
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4.2. Using MiniOS7 Utility to get Ethernet
settings and firmware version

Step 1. Run the MiniOS7 Utility

m Double-click the MiniOS7 Utility shortcut on your desktop.

MindDET THlity
YVer 318

Step 2: Press “F12” or choose “Search” from the “Connection”
menu

After pressing F12 or choosing Search from Connection menu, that will
search all of the modules that provide by ICP DAS on your network.
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#4 MiniOS7 Utility ¥Ferion 3.1 8
C};IFﬂe b Connection |+ < Cormmand Configuration

. Wew connection F2
Lookin: | Commection  AltE2 vIQ L

M arne
I3 bin mearch,..

Cie— File |

" File Folder
e —

& MiniOS7 Scan

o 3 =
48 & A o al o
Search Options Connect  Clear  |P setting  Help E =it

IP/Part ] MHame Alias ] M azk Gateway J MALC |
192168.6.212 PFM-2055 PFM-20551.0 255.255.0.0 192168.6.212 12:34:56: 78 9abc

13 TCP BroadCast

&)

|l

Search done.

Tips & Warnings

Q 1. If you can’t find the module by searching the network. It means
the IP address of PFN-200 module is zero (default IP = 0.0.0.0).

At this time, please follow the section 3.2 “Network
configuration=> Step 3: Set PFN-2000 module’s name and IP”
to set module’s IP and then re-search the network again. Or,
wait for the PROFINET controller connect to PFN-2000 module
(S1A LED=ON & S2A LED=0ON) and then re-search the
network again.

2. About scan result of MiniOS7 Utility, Alias=module name &
firmware version.
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5. PEN_Tool Utility

5.1. Installing the PFN_Tool Utility

Step 1. Get the PFN_Tool Utility

'l -lEI Zetup ms

—
i setup exe M=) Wind ows Dnstaller F8%
D Setup | i‘* 652 KB

The PFN_Tool Utility can be obtained from companion CD or our FTP site:
CD:\ fieldbus_cd\profinet\utility\
ftp://ftp.icpdas.com.tw/pub/cd/fieldbus _cd/profinet/utility/

Step 2: Follow the prompts to complete the installation

After the installation has been
completed, there will be a new
shortcut for PFN_Tool Utility on the
desktop.

{2 PFH._Tool

Welcome to the PFN_Tool Setup Wizard

The installer will guide you through the steps required to install PFN_T ool on your computer.

S

PFI'I_TDD]..E:':E WibFAMING: Thiz computer program is pratected by copyright law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or crimingl penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel
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5.2. PFN_Tool Utility Functionalities

5.2.1. Module Search

Step 1. Select Network Device

Select network device that connect with PFN-2000 modules, and press “Search Start”
button.

®_PFN_Tool (Version 1.2)
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Step 2: Search results

Live List will show all of the PROFINET devices on the same network of network
device.
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5.2.2. Module Basic Configuration

Step 1: Open Device Basic Configuration
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Step 2: Set Device Name
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Step 3: Set Network Parameters

The network parameter of PFN-2000 module must have the same domain and
different IP with PC.
EX: PC's IP=192.168.1.110

PFN-2000 module’s IP = 192.168.1.111
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Connection-specific DNS Suffix :

Description : Realtek RTL8168C(P)/8111C(P) PCI-E Gigabit Ethernet NIC
Physical Address : BC-FO-49-AC-51-8B

Dhep Enabled

IP Address : 192.168.0.110
Subnet Mask : 255.255.255.0
Default Gateway : 192.168.0.254
DNS Servers : 168.95.1.1

Tips & Warnings

Q 1. When PROFINET controller connect to PFN-2000 module
(S1A LED=ON & S2A LED=0ON), user can’t set device name
and network parameters.

@ et device name' failed . @ Set network configure’ failed
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5.2.3. Module Advanced Configuration

Step 1: Open Device Advanced Configuration
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Step 2: Set Power On Value and Safe Value

User can set Power On Value and Safe

] ) Deyice Advanced Configuration B__
Value in the field, or set by channel button.
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Tips & Warnings

Q 1. When rotary switch set to “6”, Power On Value and Safe Value
set in “Device Advanced Configuration” will be used.

Step 3: I/0O test

User can use |/O test function to test DO
state and DI state.

Device Advanced Configuration

Device Information
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Tips & Warnings

Q 1. When PROFINET controller connect to PFN-2000 module
(S1A LED=ON & S2A LED=0ON), user can't change DO state.

Waring [‘5_('

r‘-n., Detected comnection between PEOFINET contoller & PROFINET device
2 DD test function will be disable to avoid changing cumrent DO state
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6. Troubleshooting

ltem Trouble state

'PWR' LED is always off.

'S2B' LED is always flash
and ‘S1A’ LED is always
on.

'S1B' LED is always flash
and ‘S1A’ LED is always
on.

‘S1B’ LED is always on.

Solution

The power supply of PEN-2000 module has some
problems. Please check the wire connection of the
power and the voltage is between 10~30Vbc.

That means the PFN-2000 module can’'t connect
to the PROFINET 10 controller. Please check the
wire connection and module configuration (include
network settings, device name) and project
configuration of engineering tool that provide by
PROFINET IO controller's manufacturer.

It means the PFN-2000 module is received the
error parameter. Please check the project
configuration of engineering tool that provide by
PROFINET IO controller's manufacturer. The type
of pfn-2000’s submodule may be not the same with
the field device in the project.

It means the PFN-2000 module is at Bootloader
mode. Please set the PFN-2000 module to Run
mode.

Can’t find any PFN-2000
module by MiniOS7 Utility

It means the IP address of PFN-2000 module is
zero (default IP = 0.0.0.0). At this time, please
follow the section 3.2. “Network configuration=>
Step 3: Set PFN-2000 module’s name and IP” or
section 5.2.2 “Module Basic Configuration” to set
module’s IP and then re-search the network again.
Or, wait for the PROFINET controller connect to
PFN-2000 module (S1A LED = ON & S2A LED =
ON) and then re-search the network again.

Can't find any PFN-2000
module by PFN_Tool
Utility

a. Please check the wire connection

b. Please set the PFN-2000 module to Run mode,
please refer to the section 1.6.2—Rotary Switch.

c. Please check network card is ok, and
PFN-2000 module and network card have to in
the same network.

d. Please open the file“configure.ini” (C:\Program
FilesICPDAS\PROFINET\PFN_Tool). In this
file, please set Static Mac=Enable &
Mac_Addr= MAC address of network device.
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