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General

1 General
Modular controller system KS vario permits connection of various fieldbus interfaces. For this
purpose, the relevant bus coupler is used as a head station for a controller system.
Via one of these bus couplers, the ETHERNET (Modbus/TCP protocol) is supported by means of
a front-panel interface (PJ45 connector). Hereby, transmission of all process, parameter and
configuration data is possible.
This communication interface permits communication with supervisory systems, visualization
tools, etc.
Another standard interface is provided on the KS vario controller modules. This full RS232
interface is used for connection of the ‘BlueControl’ tool, which runs on a PC.

Transfer rate: The PROFINET coupler works with a maximum transfer rate of 100Mbit.

Clients: The bus coupler permits communication with up to 4 clients via the
TCP/IP protocol.

2 Hints for operation

2.1 Connecting the interface
Connect the Profinet to the front-panel RJ45 interface of the bus coupler.
10BaseT or 100BaseT are used as physical layer.

Physical connection is via Profinet using twisted two-wire cable (CAT5 cable, 8-pole in RJ-45
connection technology).

2.2 Properties of the bus coupler:

e The bus coupler includes an integrated 2-port switch.

¢ It meets the conformance class-A and all requirements of Conformance Class B, with
exception from the Management Information Base (MIB-Il) protocol. Thus, it provides
no network statistics data available. Representation of the system topology and
comfortable device swap-out are supported.

e Supported Ethernet services

o Ping

o Arp

o LLDP
« Alarms

o Maintenance alarms
e Port diagnosis
¢ Device replacement without PC
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2.3

24

2.5

2.6

Hints for operation

Pin allocation RJ-45

Connection is via an RJ-45 socket, with 2 integrated LEDs.

Green LED on: Connected to Profinet

Yellow LED on: Traffic on Profinet
Contakt | Signal Description
1 TD + Transmit +
2 TD - Transmit -
3 RD + Receive +
4 - unused —
5 - unused -
6 RD - Receive - j
7 - unused . 8 =
8 - unused

Signification of indicator LEDs on the bus coupler

LED-no. LED-colour [Function

uUsS green 24 \V segment voltage provided

UM green 24V main supply provided
(presently not used)

UB green 24V coupler voltage provided

D1 red ON: no connection to Client
OFF: Connection to Client faultless

D2 red BLINKING: Communcation to KSVario faultily
OFF: Communication to KSVario faultless

Forcing

Inputs

All physical inputs can be overwritten (configurable) via Profinet. Thus e.g. process value
measurement via remote

I/0O (e.g. VARIO 1I/O system ) and entry via the bus are possible.

Outputs

With output forcing, the fail-safe function setting must be taken into account. If "zero" fail-safe
behaviour was

adjusted, all outputs are set to zero in case of bus error or master stop, otherwise, their old
value remains unchanged.

Fail-safe

User parameter setting ‘fail-safe’ determines the instrument behaviour in case of master bus
failure or 'bus stop'.

Bus failure

In case of bus failure, the instrument operates according to the following rules:

Fail-safe Reaction in case of bus failure or master stop

Last value | Continue operation with the values sent last
Forced analog inputs are set to FAIL

zero Forced analog inputs are set to FAIL 1) .
Forced digital inputs are set to zero
Forced outputs are set to zero
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3.1

Process data

Process data

For flexible realization of his requirements on transfer values, memory space and transfer time,
the user can compose the process data transmission of a defined selection of modules.
Configuration is via the relevant bus master configuration tool.

» Definition of cyclic data in BlueControl

Which process data and parameter should be transferred cyclically via the PROFIBUS is
absolutely free and can be defined with just a few mouse clicks in the BlueControl tool and
loaded in the KSvario controller (see Chapter 3.2.1).

E{#‘ HW Konfig - [SIMATIC 300(1) (Konfiguration) -- Profinet Demo]

ﬁﬂ] Station Bearbeiten Enfiigen Zielsystem Ansicht Extras Eenster Hife - 0%
DS & & | we da HE %8 K
B = A P
1 ~ Ethemat(1): PROFINET-0-Gystem (100) Sucher: ‘ tH
2 CPU 3152 PN/DF .
st Y= <7 Profit.  [Standard =]
vaiio-
X2 A . =
= ] ‘weitere FELDGERATE A
#2P ] Por i = 110
: = (3 KSvarioBKAN
s = @ KSvarioBK-FPN
= = [ Vitual I0
2 = - [ vituelles dusgabemadul, 128 By
= [ vituelles Ausgabemodul, 254 By
- [@ vinuelles Eingabemodul, 123 By
1 :
=] (1) Ksvano Station - [§ [vinueles Eingsbemodul, 254 Byte
[0 WABDH/0-SYSTEM 750/753
Stegl-':_: Eat_.lgrupp_e ... | Bestelnummer E—A_dre.. AcAdre.. IZ_Jlagn__o._. Ku_mmgr_vlal J = SIMATIC 300
& KEvamg-Station? | KSVE 10T 80171 500 P A~ e f 7 v
&7 S
£ | &
ST
ORE.509 KSWC-101-00171-00 £,
e e virtuelles Eingabemodul, 254 Byte Daten =
& GSDMLY2 2-PMAKS vario BK PN-20110727 sl
Driicken Sie F1, um Hilfe zu erhalten. Hnd

Process data and selected parameter data are written and read cyclically.
User input values are stored by the instrument only in case of value changing.

 Data format

Values as e.g. process values and set-points are transmitted in 16-bit FixPoint format with one
digit behind the decimal

Configurable process data modules

For flexible realization of his requirements on transfer values, memory space and transmission
time, the user can compose the process data transmission from a defined module selection.
Configuration is via the relevant bus configuration tool of the bus master. Selection which
process data and parameters are to be transmitted is via the BlueControl engineering tool.

Available modules
The following modules are offered:

No. | Description Numb. bytes | Typ

1 Virtual output module, 128 Byte 128 Integer / Fix-Point1
2 Virtual output module, 16 Byte 16 Integer / Fix-Point1
3 Virtual output module, 254 Byte 254 Integer / Fix-Point1
4 Virtual output module, 32 Byte 32 Integer / Fix-Point1
5 Virtual output module, 64 Byte 64 Integer / Fix-Point1
6 Virtual input module, 128 Byte 128 Integer / Fix-Point1
7 Virtual input module, 16 Byte 16 Integer / Fix-Point1
8 Virtual input module, 254 Byte 254 Integer / Fix-Point1
9 Virtual input module, 32 Byte 32 Integer / Fix-Point1
10 | Virtual input module, 64 Byte 64 Integer / Fix-Point1




Process data

3.2 Settings in the KSVario

3.2.1

The KSVario is configured with the BlueControl®

software. It is accessed either via the programming

interface (RS232 / interface in the KSVario) or via
PROFINET with the corresponding IP address (see

adjacent picture).

Definition of values to be transmitted in the

“BlueControl” engineering tool
BlueControl offers 2 selection modes for the data to be

transmitted:

e Max.120 parameters and process data from any
channels for writing and max. 120 for reading. The order of transmission is determined by

the module position.

Daten vom Gerit laden x|
- Buele der Daten: = I
Wy ) Datenine Gerst speichern
Abbrechen

Bg & Daten vom Geidt laden

Hite |

Gerdteanschiuss

Bus

PC-Anschluss

Ethemet

192168.1.16¢]
502

IP-Adresse
Port-ddiesse

I~ Zusiteiche Diagnoseinformationen

¥ Yorhandene Schrittstellen anzsigen

« Additionally or alternatively, parameter and process data of any type can be selected in
common for all channels. E.g. the process values of all channels (max. 30) can be
transmitted by selecting one datum. In total, up to 736 write and 736 read data can be

defined.

lueControl - Gerdtl

—lojxi

Datei  Bearbeiten Ansicht Gerdt Extras Femster Hie

ROCHE & 0 EGE = x| 2

Dricken Sie F1, um Hife zu erhalten,

_ = |EI|_X|- [ Busdaten (alle Kanile lesen) - Geratl
= 1 ’_(!) b 4 B2 By 4y My | he | By | |Busdaten (alle K.anéle lesen) 'I |
; : Y, e ~] | Kiirzel [Bezeichnung
Irip _D_ut Lm KS vario J Lnir LEalet
il > = ; = ED Parameter CSta Reglerstatus
" e L £ = =1 Kanaldaten CSta2 Fleglerstatus 2
™ LI O e n : £ Regler pid Stelliie
- 5 = -t Pfifa!'ﬂEte'SﬁtZZ Effekliver [stwert
= —g* Einginge 5
? = 8% Sollwert diFF Regelabweichung
g = E;'" Grenzwerte ¥man Manuele Stellaiclenvorgabe
m | q = £ Signale DYrman StellgrdRenvorgabe [diff)
® 0 = Kanaldaten e Stellwert inkrement
] 1 = H_ngf?_'f rDec Stellwert dekrement
’ 2 g EIHD_:nQS F.Cha Die Parameter des Reglers haben sich gedn...
oai
! = L} 9] Ii & Sollwert EX Ot S
= = 15 B Grenznets Hr. Kiizel | Bezeichnung
16 1) =.EFf Effektiver lstwert
:El::D::[l::D: 2{''pid Stellgrobe
Sk - 3| Pbl Proportionalbereich 1 [phys]
41t Nachstellzeit 1 [3]
5 td1 “Yorhalkezeit 1 [s]
B t1 min Periodendauer 1 [z]
7
g
9

2

These selected data (max. 736 write and 736 read data) are available in the bus coupler as cache

memories in the order defined in BlueControl. The indexes or offsets of the data are displayed

or can be printed out via the BlueControl tool.




3.2.2

Structure of the data cache memory in the bus coupler
The process data include a range of data from each 736 Word data in

Process data

the write- and read cache.

Index Read-Cache

Contend

1

any data of any channels

up t0120

from 121 Selected data (identical for all channels):
all data channel 1
all data channel 2
all data channel 30

up to 736

Index Write-Cache

Contend

1

any data of any channels

bis max.120

ab max. 121 Selected data (identical for all channels):
all data channel 1
all data channel 2
all data channel 30

bis max. 736
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Quick entrance, at the example of SIMATIC® S7

4 Quick entrance, at the example of SIMATIC® S7

4.1 Test environment
For the example test set-up, the following components are required:
¢ Programming unit or PC with PC adaptor
+ Programming tool STEP7® V5.4
e Automation unit
o e.g. CPU S7 315-2 PN/DP, new version
e« Components
o KS VARIO BK PN (order no.: KSVC-101-00171-100)
0 e.g. KS VARIO T8/UTH (order no.: KSVC-104-00441-000)
o Ethernet Switch with patch-cable

4.2 Test environment example:
Task:

¢ AKS VARIO with IP 192.168.1.166 and the name "KSvario Station1" to be connected to a
CPU315-2 PN / DP via Profinet.

* It should the process value, set point, heating current, control output as well as some
status messages and controll-word of some channels can be shown or given. To do this,
17 process data are required for reading and 17 for writing. Select the data with the
engineering tool BlueControl.

* For this can be used virtual input / output modules with 128 byte or 254 bytes.

Before using the test environment in operation, make sure, that the automation device contains

no other user software.

- - ®
4.3 Create a new project in Step® 7 Arwerdopoioke | Bbioheken| Mtk |
Mame | Ablageptad ~
. .. R . . B K598demo C:5\ProgrammetSiemenshStep 755 7Pro
In this chapter, it is represented as a new project is created with BpiSuatc CAPragramme! et S1ep\S7Fra
%F‘rolinel C:\ProgrammebSiemens\Step7457Pro
Step ® 7- @FrollneLKSVaLestwwch C:\ProgrammetSiemens\Step7he7praj
@FrollneLKSVaLlanwwch C:\ProgrammetSiemens\Step7he7praj
% Profinet_KSVario_&12 C:4ProgrammetSiemensStep s 7proj
° New pl’Oj ect: S SR PR ST Y- S S PRI M 4
r
Hame Iyp
|F|ollnet Demd [Poirt =]
. In
« Create master station (S7 300): ablagece (Fac)
|E:\F‘rogramme\Siemens\Slep?\s?proi Durchsuchen

K simaTic Manager - [Profinet Demo -- C:\Programme\Siemens\Step7\s7proj\Profin_8] ] ]
%Datai Bearbeiten JEl Zielsystem  Ansicht  Extras Fenster Hilfe E m M

O 29 [[<kenfie: =% (8B E  BEM 2

Profinet Dema

Programm

4 SIMATIC PC-Station
5 Andere Station

& SIMATIC 55
7PGIPC

[T Hw Konfig - [SIMATIC 300{1) (Konfiguration) -- Profinet Demo]
B0 Ststion Bearbsten Einfiigen gielystem Ansicht Egtras Fenster Hiffs EIES

Flgk SIMATIC 300-Station an der Cursorposition ein.
L dndn B3 SR w2

e alx
Suchen ﬁﬁ i
Boofl  [Stndsd =]
= (3 RACK300 a
E=YFioricchiene)

=
7 7 w [ SIMATIC 400 &
GES7 39017770.0440 %
o |[Imverschiegenen Langen teferbar =

< =

Driicken Sie F1, um HiFs zu erhalten, dnd




Quick entrance, at the example of SIMATIC® S7

Select CPU and assign IP address

HW Konfig - [SIMATIC 300(1) (Konfiguratio;
@) Station Bearbeiten Einfiigen Zielsystem Ansicht Extras Fenster Hilfe

DEs-8 & a o0 sl |23 88 w2

Eigenschaften - Ethernet Schnittstelle Pl

Aligemein  Parameter }

(RO/S2.2)

Bei Arwahl eines Subnetzes werden die
niehsten ficien Adiessen vergeschiagen

Netziibergang
@ Keinen Router verwenden

" Router verwenden

T

Adpesse

Eigenschaften.
Ltischen

Abbrechen Hilfe:

3]

L) olxf
Suchen: ] g
=l |P-Adresse 132.163.1.160
Brofil | Standard | Subnetzmaske:  |255.255.255.0
= (1 BEST 315-2EH13-04B0 ~
@ al Subnetz
BES7 315:2EH13-0880 £, - icht vernetat ...
dabeitsspeicher 256K8: 0. Tms/kalw: T
*! | |PROFINET Anschluss. 57-Kommunikation
% | 5| | |lacbare FBs/FCs) PROFINET
Dritcken Sie F1, um Hife 2 erhalten, Brd
(i3
Eigenschaften - KSvario
select KSVario and addressin =l
g Kurzbezeichnung: KSvaiioBK-PN
D&P2, mit PDEY
[E HW Konfig - [SIMATIC 300(1) (Konfiguration) -- Profinet Demo]
[l Station Bearbeiten Einfiigen jsystem  Ansicht  Extras Fenster Hife
- = BestelNr. / Fimware: - KSYC-101-0017100 / V1.0
DEs-8 & ol dda DD W e
Familie: KSvaiioBK-PN
& oix|
_ Gerdtename: [KSvarioStationt
1 ~ — | Suchen M
2 CPU 315-2 PN/DF 1
R __Ethemet(1} PROFINETID System (100) LT Siarcand |
x ) E = [0 *Weitere FELDGERATE ~ G5D-Date
serr|[f Port =@ 1o
3 - (21 KavaioBKAN
q 3 @ KvaioBKAN
= = & (1 WAGD/D-5YSTEM 7504753 ¥ Teinehmer PROFINET I10-Spstem

KSYC 10100171400 L9
P

DAP2, mit PI

DEV
< | GSDMLAV2 2Pk vario BK PN-20110727 sl

Driicken Sie F1, um Hife 2u erhalten. And

GSDMLYVZ 2PMAKS vario BK PN-20010727. sl

Gerdtenummer: i =]
P-Ackesse: 1421681165

=

Define virtual data module for data exchange:

Kemmentar

[PROFINET10-System (100]

" Elheimet

oK

Abbrechen Hie

in our example, 254 byte read and write. We could communicate so 126 process values
with the KSVario. If more data are needed, several of these data modules can be

selected, up to maximum 736 data.

[ HW Konfig - [SIMATIC 300{1) (Kenfiguration

Profinet Demo]

Bl Station Bearbeiten Einfigen Zielystem Ansicht Extras Fenster Hife
| & 2 dnsn HE %8B a2
Al =
__Ethernel{1], PROFINET-0-System [100) Sucher atlin
2 |
Broft [Standard -
g FiT) Kovari! [ st |
e = 0 Wetes FELDGERATE -
3 = (0 KSvarieBEPN
- = B KSvarioBKAN
- BRI =
& | 2 [ vituelles Ausgabemodul, 128 By
* 2 [§ vitueles Ausgabemadu, 254 By
[§ vitueles Eingabemod, 1288y
] (1) KSvsioStatont : [ [vitusles Eingzbermodu, 254 Byte]
%1 (2] WABD/0-EYSTEM 750/753
Steck.. | [I Bauouppe Besteliummer Eadie... | Acdde.. | Disgno.. | Kommentar | @ smancaoo
¢ | B KSvaric-Station? | KSVE- 10706177400 204, -~ w01 67 &l
o isrlace i D
e - | REvE BT om0 “x
X =107 4 'x <
1 vitieles Ausgabemad KSVCAT 00171 500 256509 \itucios Einoshmors, 354 Eyte Daten <
o ||pSoMLyZZPAKS vario B PH-20T10727 wnl
a =
Dr icken Sie F1, um Hife zu erhalten. And




Quick entrance, at the example of SIMATIC® S7

¢ Assign IP address and device name
To assign the IP address and the name of the device with a KSVario, a participant search
H w n n n n H +n
is launched from "Target system"--> "Ethernet"--> "Ethernet device edit".
After selection of the KSVario, the IP and the device name can now be assigned to this.
W Ansicht  Extras  Fenster
Laden in Baugruppe. Chrl+L
Laden in PG... Ethernet-Teilnehmer bearbeiten
o
L suhe it Ethernet Teinchmer
Pkl [Standad = Online encichbare Teinehmer
Eguppeany amo g L} ée.“jg FELDGERATE a MATfohasse: [00E-0D-04067C O
5 (0 KvaioBKPN
= @ KSvarioBK-PN =
—~ ! ”u\j‘vl‘fe“esAusgabemadu\,129 Byte IF-Konfiguration einstellen
< e > [ vituelles Ausgabernodul, 254 Byte
N B [ vituslles Eingabemecl, 128 Byte ' |P-Parameter verwenden
5 (1) KSvaiio Stationt & [ vituelles Eingabemad, 254 Byte
Sk eI [FO-/0SYSTEM 750753 Netziiberganag
| )| sosormeutien. o [P-Adresse: ST & gt Routr verwendsn
At - a .
vituelles Ausgabemed K GVC1 01 00171 400 [256. 508 f‘ﬁfj‘;fg“"”ggl;gﬂm ST E Subnetmaske: 255 255,255 0 " Router verwenden
i vituel ‘KSVE‘U‘ 00171400 [256..503 GSDMLY2.2-PMAKS vario BK PN-201 107271 ,7
Zeigk die Adresse der Teinehmer am Ethernet zum Andern an,
 IP-tiesse von einem DHCFServer bedichen
Netz durchsuchen - 2 Teilnehmer identifiziert Liber
@ (o8 (o8
Starten [ [ sub ke |
Client1D: [
% schnallsuchen IF-Konfiguration guweisen
Gerstename vergeben
Geratename: k5 vario-StationT
Rilicksstzen auf Werkssinstallungen
Biirken
Zusiicksetzen
MAC-Admesse [00-0F -0D-04-06-7C
Abbrechen Hife: Schliefien Hilfe
L]

Eigenschaften - Vari

Name:
‘Symbolischer Name:

Symbolkommentar

Projektpfad

Speicherart des Projekts

Erstelt an
Zuletzt geandert am

Kommentar:

Allgemein - Teil 1 1 Allgemein - Teil 2| Attinute |

Define variable table and testing communications-data

blentabelle &3 Bereich einfiigen [‘5_<|
Ab Dperand:
et
Anzahl:
I Anzeigeformat:
[ *Fromamme!Siemens\Step7\s7prol Frofin_ &
Code Schnittstelle
22.01 2013 11:51:03 g
2201 203 11:51:03 22012013 11.51:03 EvemeR
Abbrechen Hilfe

Abbrechen Hilfe

[ VAT_2 -- Profinet DemolSIMATIC 300(1)\CPU ... [2][E][5)

é Operand ‘ Sy'mboll Anzeigeformat Stamswenl Steusrwert A
1 | PAVY 256 ‘DEZ :
P (R
3 Py 260
4 PAVY 262
[5 | Pawaed
B PaYY 268
7 Pawy 268
& Py 270
3 PV 272
10 [PV 274
1 Pay 276
12 paw 278,
13 Py 280
14 Pawy 282
15 | Ipaw2e4
16 PaY 286

Operand | Symbol| Anzeigeiormal] Statuswert | Steverwert
PAW 256 DEZ ]
PaWY 2581 DEZ
PAWY 260 DEZ
PAY 252 DEZ
: DEZ
DEZ
DEZ

DEZ
‘DEZ
DET
DEZ
DET
DEZ
DEZ
DET
ez




Notes

5 Notes
5.1 Building a PROFINET 10 network

The following image shows the typical structure of a PROFINET 10 network.
Existing PROFIBUS DP slaves can be integrated via an IE/PB-link.

PLC KSVario OP PC

=
B It R
FERRE B ERERER B ————\
|
PROFBUS DP
Switch Switch Switch
&
PROFINET 1O (Industrial Ethernet)
Max. 100m
IE/PB-Link

5.2 Terms
« Bus

Common transmission path, to which all participants are connected; two has defined ends.
At KSVario, the bus is a two-wire line.

Bus connector
Physical connection between bus subscriber and bus line.

GSD-file

A GSD file (generic station description) describes the properties of a PROFINET device that
contains all of the necessary information for the design. As well as in Profibus, you can
incorporate a PROFINET device via a GSD file in STEP 7.

The GSD file in XML format exists for PROFINET IO. The structure corresponds to ISO
15734, the worldwide standard for device descriptions.

Device name

Before an 10 device can be addressed by an 10 controller, it must have a device name,
because the IP address is firmly assigned to the device name. In conjunction with this
procedure has been chosen, because names are easier to handle than complex IP
addresses.

Assigning a device name for a specific |0 device is to compare with setting the PROFIBUS
address with a DP Slave.

In the delivery State, an 10 device has not a device name. Only after the assignment of a
device name with the |0 supervisor/PC an 10 device for an IO controller is addressable, E.g.
for designing data transfer (including the IP address) in the start-up or for commercial data
exchange in the cyclic operation.




Notes

e Device swap-out without removable media/PC
IO devices are easily interchangeable with this function:
- No removable media (such as Simatic memory card) with stored device name
required
- The device name must not be assigned with the PG
The substitute 10 device receives the device name from the 10 controller, no longer from
the removable device or the PC.
The 10 controller uses the projected topology and neighborhood relations established by
the 10 devices. The projected target topology must match to the real topology.

« MAC address
While the production, a globally unique device ID is already assigned to the PROFINET
device. This 6-byte device identification is the MAC address.
The MAC address is divided in:
- 3 byte vendor identifier and
- 3 byte device ID (serial number).
The MAC address is readable on the device, for example: 08-00-06-6 B-80 CO

 PROFIBUS international
Technical Committee that defines the Profibus and PROFINET standard and further
developed.
Also known as the PROFIBUS user organisation e. V.(PNO).
Homepage: www.profibus.com

e Priorisierter ramp-up
Priorisierter ramp-up (FSU) referred to the PROFINET functionality to speed up the start of
10 devices in a PROFINET IO system with RT and IRT communication. Need the
corresponding projected IO devices in the following cases to get back in the cyclic process
data exchange shortens the functions:
- When power is restored
- following resumption of the station
- After activation of IO devices.

PROFINET
In the context of totally integrated automation (TIA), PROFINET is the consistent
continuation of:
- PROFIBUS DP, the established field bus, and
- Industrial Ethernet, the communication bus to the cell level.
The experience of both systems had been being integrated in PROFINET.
PROFINET as Ethernet-based automation standard PROFIBUS International (formerly the
PROFIBUS user organisation e. V.) thus defines a manufacturer-comprehensive
communication, automation and engineering model. PROFINET is part of the IEC 61158
standard since 2003. See PROFIBUS international.
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Notes

Switch

PROFIBUS is a line-shaped network. The communication participants are connected by a
passive line (the bus).

In contrast, the industrial Ethernet consists of point to-point connections; each participant of
the communication is directly connected with exactly a communication party.

A communication participant should be connected with multiple communication
participants this communication participant is connected to an active network component
(the switch). More communication participants (also switches) can be connected to the
other ports of the switch. The connection between the participants of a communication and
the switch continues to be a point-to point connection.

A switch has the task to regenerate signals received and distribute. The switch "learns" the
Ethernet-Address of a PROFINET device or other switches and forwards only the signals
which are intended for the connected PROFINET device or the connected switch.

A switch has a certain number of ports. Connect up a PROFINET device or an additional
switch to each port.
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