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Contributes to wire-saving, construction-saving, traceability,
preventive maintenance, and more

To minimize life cycle cost

As the life cycle of equipment shortens year by year, controlling the cost at manufacturing or during usage has
become an important subject. Panasonic Electric Works SUNX uses the communication unit for CC-Link SC-GU2-C,
which makes the most use of open network for efficient and preventive maintenance as well as wire-saving and
construction-saving.

Here is the solution for minimizing cost related to life cycle in equipment.

mproved productivity

Construction-saving
igh availability factor

Increased efficiency in maintenance

Highly efficient
Preventive

1

High reliability
Remote monitoring
Traceability/
Remote monitoring of equipment

Minimizing Life Cycle Cost



Traceability

Communication Unit for CC-Link SC'G U2'C

By keeping track of the sensor configurations at equipment start-up, any failure that may occur after equipment

delivery can be eliminated in early stages.

Before When a failure occurs

Itis hard to identify as to what went wrong.
Great numbers of man-hours are taken to check
on the setting of each sensor one by one.

_CC-Link master

Difficult to identity the failure
Sensor

CC-Link slave

Remote monitoring of equipment

When a failure occurs

It is easy to identify as to what went wrong.

By having the information of each sensor saved as
“Configuration file”, traceability is improved, and
incorrect input or setting loss can be prevented.

Touch panel
| Configuration
file

Easy to identify the
fiIure by checking

Digital sensor
Max. 16 units

End unit

SC-GU2-EU
Communication unit e o o o
for CC-Link
SC-GU2-C

*Maximum of 12 units including the FX-500 series can

communicate optically.

It is possible to check the sensor configurations through open network when a failure occurs in the equipment or
production line, so that the on-site man-hours taken can be kept to the minimum.

Before Current situation

Confirm on sensor condition via telephone or e-mail.

After Adopting communication

Monitoring can be done via existing system or PC.
Actions can be taken correctly and swiftly with
accurate situations on hand.

- - - Network

‘ It takes time to confirm the configuration condition.

Worst comes worst, a trip down to the actual
worksite is needed.

|l t

Inquiry desk

Check even

from far away!!

Worksite
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Communication Unit for CC-Link SC'G U2'C

reer  Highly efficient maintenance

SENSORS - H e
LASER By having the configurations saved as “Configuration file” before equipment shipment, later on when it comes
SENSORS to exchanging the sensors, the configurations can be simply written in to CC-Link. Also, exchanges can be
PHOTOELECTRIC done easily with connection connectors without any extra tools.
SENSORS
MICRO At equipment shipme When exchanging sensors
PHOTOELECTRIC
SENSORS L
Write-in!
AREA
SENSORS
Configuration
LIGHT file .
CURTAINS CC-Link master
PRESSURE /
FLOW
SENSORS
INDUCTIVE
PROXIMITY
SENSORS
PARTICULAR
USE SENSORS D i
SENSOR ; setting
OPTIONS <Touch panel display example> CC-Link master Values
SIMPLE End unit through
WIRE-SAVING SC-GU2-EU CC-Link
UNITS
WIRE-SAVING
SYSTEMS Exchange
MEASUREMENT Incident light A -
SENSORS intensities of connected
- sensors are shown.
STATIC CONTROL Threshold values of
DEVICES connected sensors
are shown.
ENDOSCOPE .
Communication unit Fiber sensor FX-501/502 Exchange |
LASER for CC-Link Fiber sensor FX-301/305 ALl
MARKERS SC-GU2-C Laser sensor LS-403
Pressure sensor DPS-401/402
PLC/
TERMINALS
HINWCHE  Preventive maintenance
ENERGY CONSUNPTION S L N .
VISUALIZATION Take in digital data such as incident light intensity or pressure value of sensors and graph them out for
_ COPONENS  preventive maintenance.
FA COMPONENTS (e.g.) Light attenuated due to dirt on fiber sensor.
MACHleEYg'TSE'% Before Current situation After Adopting communication
UV CURING i . . . .
SYSTEMS Itis hard to keep track of the long-term By obtaining data and making them into a graph, it
fluctuations in sensors even though a check-up of is possible to view long-term fluctuation patterns
status at start-up is performed. from which prediction of changes can be made.

Upper
Communication Unit

MIL Connector
Plug-in

SC-GU2-C

SC-GU1-485

Changes in threshold value--....

Incident light intensity

Time

If the light intensity continues to decline,
then it is time to exchange the sensor.




Communication Unit for CC-Link SC'G U2'C

Easy maintenance with the memory function

Settings of the connected digital sensors are stored in the SC-GU2-C. Setting data can be transmitted and restored
to original status by just pressing the “Setting extension (EXT.)” key. Maintenance such as sensor replacement, etc.,
can be performed smoothly. It will also automatically check the settings stored in the SC-GU2-C and the settings for
the digital sensor when the power is turned on. When the setting is different, memory function indicator will flash, and
warning signal can be sent, preventing the equipment operating with settings changed.

Store the data (while opere Load the data (during maintenance)

To CC-Link Master To CC-Link Master

Exchanging sensors

Configuration
file

Configuration
file

S

Press and hold EXT.

Memory Load

1 PUSH

*Memory function can be utilized with CC-Link communication
by setting the flag in the remote register.

Reduction of wiring, construction and space

Space for installing a CC-Link slave is eliminated. Cascade connection is simply done by connectors so that the time
taken for wiring and construction can be cut down.

Before Current system composition After | System proposed by Panasonic Electric Works SUNX

Construction procedures

(DAffix mark tubes Cascade connection by connector

@Pull in cables No spaceis ©ONo need for cable processing
taken to install a ©No need to clamp screw onto terminal block
CC-Link slave!

©ONo need to pull cables

©ONo need for mark tubes
©OEasy removal without any tools
©OReduced installation space
(©No wasted material when exchanging sensors

Construction procedures
(DRemove cable insulation
(@Process on terminal
(3)Clamp screw onto terminal block

In case of connector terminal

block, connector processing of CN-70
the number of is needed Connector for
. e number of sensors is needed. i
emove X CHMDi i ON / OFF signal
insulation +=~~, Affix crimping terminal 9
) e
- ‘
N =
¥
=S
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Communication Unit for CC-Link SC'G U2'C

Space saving with open unit setting

When you like to perform the process for every 1 byte (sensor input: For 8 units) to make the data control clear, of if
you are planning to add sensors later, it is possible to set the open unit (sensor). Also with the conventional remote
1/0, you needed installation space for 16 units, but this can save the installation space to minimum.

Example: To divide 16 units to every 8 units, and create open unit for 3 units each

Conventional installation Installation with the SC-GU2-C

Installation space/remote 1/O for 16 units are required With the open unit setting, only installation space
8 units 8 units for 10 units is enough!
D

Space-saving

3 units u }
(openun
oo {44

Remote 1/0
*It will be set to open unit by setting the RX to “0” and
RY to “1” on the remote register with same address.

Make use of spare channels

For sensors that cannot connect in cascade, connect a connector input extension unit SC-T1JA, SC-T1J, SC-T8J to
SC-GU2-C to enable cascade connection to save more wiring.
SC-T1JA can also connect with sensors of analog input (1 to 5 V).

= 8-channel
connection unit
SC-T8J

1-channel I

Connectable connection unit

SC-T1JA
SC-T1J

Connectable amplifiers
o Fiber sensor
®Laser sensor

@ Inductive proximity sensor
® Pressure sensor

Inductive proximity
sensor

- Micro photoelectric
Photoelectric
sensor “ Sensa,

Connection is possible with.sensors
other than cascade connectable amplifiers.

Distributed installation of sensors is possible by using the plug-in sensor separate unit SC-MIL-S / sensor main unit
SC-MIL. (However, only input for Output 1 (ON/OFF) can communicate. (Output 2 cannot be input.) Also, optical
communication of current data and threshold value setting etc. are not possible.)

SC-MIL-S SC-MIL

/ Output1 (ON / OFF) signal \

))
(

MIL Cable with connector




[l SYSTEM COMPOSITION

Communication Unit for CC-Link SC'G U2'C

FIBER
SENSORS
End plate Sensor amplifier (Optional) / LASER
Non-line connector MS-DIN-E (Optional) Connector input extension unit SC-T1JA (Optional) SENSORS
CN-70 (Optional)
End plate End plate PHOTO-
MS-DIN-E (Optional) MS-DIN-E (Optional) ELECTRIC
) SENSORS
End unit HICR
SC-GU2-EU (Optional) .
Communication unit EESJ‘PRIC
*  for CC-Link SENSORS
Connector cap SC-cU2€ AREA
(Attached to SC-GU2-C) Sensor amplifier (Optional) / SENSORS
*Connector input extension Co_nnector input ex_tensmn
unit SC-T8J, SC-T1J unit SC-T1JA (Optional) LIGHT
(Optional) End plate CURTAINS
MS-DIN-E (Optional) T
) " . . Communication Non-line connector End unit SENSORS
*The SC-T8J/T1J is positioned on the outside of the end unit. unit for CC-Link CN-70 (Optional) SC-GU2-EU (Optional -
. . SC-GU2-C INDUCTIVE
Transmits ON / OFF signal only. PROKMITY
Does not respond to data communication. —_—
PARTICULAR
SENSORS
SENSOR
Il ORDER GUIDE OPTIONS
SINPLE
WIRE-SAVING
. . . UNITS
Communication units
WIRE-SAVING
SYSTENS
Designation Appearance Model No. Description pr—
MENT
SENSORS
SN0l
Communication : SC-GU2-C This is a communication unit, which can convert the output signal of a sensor amplifier into DEVICES
unit for CC-Link communication data for CC-Link.
ENDOSCOPE
LASER
MARKERS
End unit SC-GU2-EU This end unit can change and check the settings of sensor amplifiers that allow optical
communication and monitor operation status. PLC/
TERMINALS
MACHINE
INTERFACES
Connector input extension units
CONSUNPTION
VISUALIZATION
COMPONENTS
Designation Appearance Model No. Description B
COMPONENTS
§ This product can be connected with input devices such as sensors and switches. Also, \h/ﬂllglc(')*,LNE
S | Analog the product can monitor by using 1 to 5 V analog voltage output, which is outputted by the SYSTEMS
& | communication SC-T1JA input devices. —
=4 . — L .
@ | unit *When communicating the converted value from analog to digital, the end unit SC-GU2-EU CURING
2 should be used. SYSTEMS
S
[ =3
£
8 Allows the connection of input device, such as sensor or switch.
T SC-T1J e ; ; o
2 Incorporates a power indicator and an input signal indicator (1 ch).
i p Unit
i MIL Connector
Plug-n
8-channel
f:onnector Allows the connection of input devices, such as sensors or switches.
input SC-T8J g : ; >
. Incorporates a power indicator and input signal indicators (8 ch).
extension SC.GUL48S
unit

Plug-in sensor units (MIL connectors)

Designation Appearance Model No. Description
Plug-in sensor SC-MIL-S
separate unit
Distributed installation by the MIL connector is possible by combining the plug-in
sensor separate unit SC-MIL-S and the plug-in sensor main unit SC-MIL.
Plug-in sensor SC-MIL
main unit




Il ORDER GUIDE

Communication Unit for CC-Link SC'G U2'C

Upper
Cummumcggun
Unit

MIL Connector
Plug-in

SC-GU2-C

SC-GU1-485

FIBER
SENSORS
LASER . e . .
sensors  Optical communication compatible amplifier
ELEQTHG
SENSORS Type Appearance Model No. Combined head Description
MICRO
PHOTO-
EIEE\I%I)RRI(S: tStandard FX-501 tNPN .o:>en-collector
e ransistor
wlE g | XS0 E
e series | g0 outputs FX-502 NPN open-collector
LIGHT o type FT-o transistor two outputs (Note)
CURTAINS 2
— = Standard - FD-o NPN open-collector
PRESSURE / = type FX-301 transistor
oo ls?:‘(r-izgo High ‘
loucrive functionality FX-305 NPN .open-collector
RO type transistor two outputs (Note)
PARTICULAR
SENSORS -
Digital laser sensor LS-403 LS-Ho NPN open-collector
SENSOR transistor
OPTIONS
weeSAniG Forcombined DPH-1010
Al Digital pressure/ DPS-401 DPH-103
ressure TEEBESIE B o NPN open-collector
VIRESAING P For transistor two outputs (Note)
sensor i
positive DPS-402 DPH-1020
MEAS,‘\%ERNET- pressure
SENSORS  Note: To receive the output signal from the Output 2, it is required to perform optical communication by simultaneously using the end unit SC-GU2-EU.
STATIC
CONTROL
DEVCES  Options
ENDOSCOPE
Designation Appearance Model No. Description
LASER
MARKERS
PLC/ Nz This one-touch connector is used to connect the following devices to SC-GU2-C:
TERMINALS pmendmar CN-70 The FX-500/300/311/400 fiber sensor, the LS-401/403 laser sensor, digital pressure
sensor DPS-401/402, the GA-311 compact inductive proximity sensor, etc.
MACHINE
INTERFACES
CONSUMPTION
%%%m% Enalbate After installing SC-GU2-C, sensor amplifier, SC-GU2-EU etc. in cascade on a DIN rail,
— (Notep) MS-DIN-E these end plates clamp the units into place on both sides. Be sure to use this product.
: [Two pos. per set
CONPONENTS Two pcs. per set
MACHINE : ; :
SYg"FSEl% Note: Commercially available DIN rail stopper can also be used.
CURIH<\3/
SYSTEMS Others
Designation Appearance Model No. Description

4-pin type snap
male connector

®

SL-CP1 (White)
10 pcs. per set

For 0.08 to 0.2 mm?

(Conductor cross-section area)

Wire dia.: 0.7 to 81.2 mm
20.028 to 0.047 in

¢

SL-CP2 (Black)

10 pcs. per set

Snap male connectors are utilized to
connect input devices to both the
1-channel connector input unit SC-T1J
and the 8-channel connector input unit
SC-T8J.

SC-T1J includes one SL-CP1.

For 0.3 mm?

(Conductor cross-section area)

Wire dia.: 81.1 to 81.6 mm
20.043 to @ 0.063 in

SL-CP3
(Greenish blue)

10 pcs. per set

For 0.5 mm?

(Conductor cross-section area)

Wire dia.: 1.7 to 22.5 mm
20.067 to 0.098 in

Male / female

connector SL-JPC Snap female connector and snap male connector (SL-CP1, CP2) can be connected
exclusive in one grip.

pliers

Sk e SL-JPE 4-pin type snap male connector (SL-CP3) can be connected in one grip.

exclusive pliers
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Communication Unit for CC-Link SC'G U2'C

Others
Designation Model No. Description
For 1 ch connector | Input connector is utilized to connect input
CN-EP1 input unit (analog | devices to the 1-channel connector input unit

Input connector

communication unit)
SC-T1JA

5 pcs. per set

(analog communication unit) SC-T1JA.
SC-T1JA includes one CN-EP1.

Index seals

SC-MA1

10 sheets per set

For 8 ch connector

Protection cap

input unit SC-T8J
SC-PK

8 pcs. per set

An identifier for each connector should be
marked on each seal, then the seals should be
applied to the numbering plates attached to the
8-channel connector input unit SC-T8J.
SC-T8J includes one SC-MA1.

Connector end caps are utilized to protect the
unconnected ends of connectors, for the
8-channel connector input unit.

Input connector

* CN-EP1

Index seals
* SC-MA1

Protection cap

Index seals

Connector end caps
SC-PK

* SC-PK

Il SPECIFICATIONS

Communication unit for CC-Link

1-channel connector input extension unit

Designation Communication unit for CC-Link - 1-channel connector input extension unit
Item ™\ Model No. SC-GU2-C Destp Analog communication unit
Applli(;abIeNsenszor Sensor amplifiers (NPN output type) that can connect to non-line connector CN-70 Item "\ Model No. SC-T1JA
amplifier (Note optional) (FX-500/300/311/410 series, LS-401/403, DPS-401/402, GA-311 -
Numbz rofconn(e cbab\eunit)s (I\/Ipaxl. 1)é units (Sgnsor_amplifiers / input units) perlSC-G)LlIZ-C Supply voltage 12 (tlgyzgo\\fveDrCs:;SIiZ)d 5(')‘?2'&:'; (:1_%3’2?8?35

(Maximum of 12 units including the FX-500 Series can communicate optically) -
Supply voltage 24V DC 2 % Ripple P-P 10 % or less Curent consumpfon (Note 2) Max. 25 mA or less (when all indicators light up)
Current consumption | 110 mA or less (excluding connected sensor amplifiers / input units) Analog voltage input Input _voltage ranse: Tto 5V DC
Alowable passingcurent [~ Wire-saving connector 2 A (Note 3), supply connector 6 A (Note 4) Input impedance: 200 kQ approx.
Communication method CC-Link Ver.1.10 Analog <— Communication data
Number of occupied safon Switchable 1 or 4 station Communication : gg%mgggii.ﬁ%r\}#ﬁit:g :;gno 9,%(’5'9;: gnsthe range of 1105V)
Baudrate | 10 Mbps | 5Mbps | 2.5 Mbps | 625 kbps | 156 kbps data (Note 3) « Span: Within 4,000 digits +0.5 % F.S.
Total extension length | 100 m 328.084 ft | 150m 492,126 ft | 200 m 656.168 ft | 600 m 1968.504 f | 1,200 m 3937.008 ft « Linearity: Within 0.5 % F.S.
Communication cable Specified cable (twist pair cable with shield) (Note 5)
Station No. setting 1 to 64 (0 and 65 or more: Error) Connectable device: Output type of NPN open-collector transistor
Remote station type Remote device station N ﬁ]“%‘:'?;ncug;ea':cfgr;'}plt‘(t)dae"i‘;;100 mA or less
amvane [0 s o O vatag: T mova s e 41
e e dew condénsation or icing allowed), Storage: =20 to +70 °C -4 fo +158 °F 4V orless at OFF voltage (between input and +V at 24 V)
Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH .
= - — NPN open-collector transistor

Material Enclosure: Heat-resistant ABS, Connector cap: Silicone rubber « Max. sink current: 50 mA
Weight Net weight: 60 g approx., Gross weight: 100 g approx. el « Applied voltage: 30 V DC or less
Accessory Connector cap: 2 pcs. « Residual voltage: 1.5 V or less (at 50 mA sink current)

Notes: 1) Where measurement conditions have not been specified precisely, the

conditions used were an ambient temperature of +23 °C +73.4 °F.

2) Only the below models respond to data communication.
FX-501/502, FX-301/305, LS-403, DPS-401/402

3) Be sure to check that total current consumption of sensor amplifiers
connected in cascade does not exceed allowable passing current.

4) In case of supplying power to other devices, be sure to set the
current less than allowable passing current.

5) Use the CC-Link-specified cable.

Power indicator

Green LED (lights up when the power is ON)

Input indicator

Green LED (lights up when NPN input is ON)

Ambient
temperature

-10t0 455 °C +14 fo +131 °F (If 4 to 7 units are connected in cascade: 10 to +50 °C
+14t0 +122 °F, if 8 to 16 units are connected in cascade : =10 to +45 °C +14 fo +113°F)
(No dew condensation or icing allowed), Storage: ~10 to +70 °C +14 to +158 °F

Ambient humidity

35 to 85 % RH, Storage: 35 to 85 %

Temperature characterisics

Within £1 % F.S. (at +25 °C +77 °F reference)

Material

Enclosure: Heat-resistant ABS

Weight

Net weight: 20 g approx., Gross weight: 40 g approx.

Accessory

Connector (e-CON): 1 pc.

Notes: 1) Where measurement conditions have not been
specified precisely, the conditions used were
an ambient temperature of +23 °C +73.4 °F.

2) The current consumption and input current
of output device connected are not included.

3) The relationship between communication
data and input voltage is as described in the
right figure.

5

Input voltage (V) —»

4,000
—Communication data (igit) =
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Communication Unit for CC-Link SC'G U2'C

[l SPECIFICATIONS

WIRE-SAVING
SYSTEMS

MEASURE-

MENT
SENSORS

STATIC
CONTROL
DEVICES

ENDOSCOPE

LASER
MARKERS

PLC/
TERMINALS

MACHINE
INTERFACES

ENERGY
CONSUMPTION
VISUALIZATION

COMPONENTS

FA
COMPONENTS

MACHINE

VISION

SYSTEMS

uy
CURING

SYSTEMS

Commt numpggr:
garti  ltem

MIL Connector
Plug-in

SC-GU1-485

FIBER
SENSORS
setse®  End unit
PHOTO- Designation End unit
ELECTRIC
SE“Msl‘C);g Item Model No. SC-GU2-EU
clioT%:  Supply voltage 121024V DC % Ripple P-P 10 % or less (By power supplied from the SC-GU2-C)
—SENSORS " 5y rrent consumption 10 mA or less
AREA
SENSORS
Signal channel No. )
LIGHT (Not occupy the signal channel No.)
CURTANS - power indicator Green LED (lights up when the power is ON)
PRESSURE / Type 0.38 mm? single shielded cable [Heat resistant PVC (Black)]
SENSORS P Sheath outer diameter 21.46 mm 20.057 in
INDYCTIE Length 30 to 180 mm 1.181 to 7.087 in adjustable by cable length adjust button
SENSORS Tensile strength Main body side: 20 N (Note 2)
PARTICU.AR Material Enclosure: Heat-resistant ABS
SENSORS -
Weight Net weight: 20 g approx., Gross weight: 40 g approx.
5&#8%5 Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.

2) For length adjustment of cable with communication connector, pull out the cable slowly. To remove the cable with communication connector from
SC-GU2-C, hold the connector and remove it.

Connector input extension units

Designation 1-channel connector input unit 8-channel connector input unit
Item Model No. SC-T1J SC-T8J
Supply voltage 12 to 24 V DC +10 % (By power supplied from the SC-GU2-C)

Current consumption (Note 2)

20 mA or less (when all indicators light up) 60 mA or less (when all indicators light up)

Signal channel No.

1 input 8 inputs (Note 3)

Connectable device

NPN open-collector, or DC 2-wire output type sensor, or switch etc. NPN open-collector output sensor or switch etc. (Note 4)

Supply current for units (Note 5)

100 mA or less 800 mA or less (At a total of 8 channels)

Power indicator

Green LED (Lights up when the power is ON)

Input indicator

Green LED [SC-T1J: 1 No., SC-T8J: 8 Nos.] (Lights up when each channel input is ON)

Ambient temperature

—10 to +45 °C +14 to +113 °F (No dew condensation or icing allowed), Storage: —20 to +70 °C —4 to +158 °F

Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH

Material Enclosure: Heat-resistant ABS

Net weight 10 g approx. 40 g approx.
Accessories SL-CP1 (Snap male connector): 1 pc. Index seal : 1 pc.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +20 °C +68 °F.
2) The current consumption and input current of the input unit connected are not included.
3) The signal for 8 channels is occupied regardless of number of input units connected.
4) DC 2-wire type sensor and switch etc. cannot be connected (SC-T8J only).
5) Set the maximum current passing through input / output line to 50 mA or less.

Plug-in Sensor units (MIL connectors)

Type

Separate unit Main unit

Model No.

SC-MIL-S SC-MIL

Supply voltage

1210 24 V DC +10 % (Note 2)

By power supplied from the SC-GU2-C By power supplied from the SC-GU2-C

Allowable through current
(Note 3)

1Aorless 2 Aorless
< Same as maximum permissible current > < Same as maximum permissible current >
consumption of all units connected to SC-MIL-S. consumption of all units connected to SC-MIL.

Signal channel No.

(Not occupy the signal channel No.)

Max. distance between units

10 m 32.808 ft or less (the distance between SC-MIL and PLC and that between SC-MIL and SC-MIL-S put together)

Ambient temperature

—10 to +45 °C +14 to +113 °F (No dew condensation or icing allowed), Storage: —20 to +70 °C —4 to +158 °F

Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH

Material Enclosure: Heat-resistant ABS

Weight Net weight: 20 g approx. Net weight: 25 g approx.
Accessory Connector protection seal: 1 pc.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +20 °C +68 °F.
2) The plug-in sensor main unit SC-MIL incorporates a cable lead-out connector in addition to the MIL connector, which allows to receive the supply
voltage from the separate power supply.
3) When either the power supply device’s allowable amount of current or the connecting cable’s allowable amount of current is smaller than the allowable
current passage value, match it with the smallest specification.
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Compliant with 35 mm 1.378 in width DIN rail

Material: Polycarbonate



