OMmRON

Tactile Switch

B3F

Miniature, Space-Saving Tactile Switch Provides
Long Service Life and Easy Mounting

« Extended mechanical/electrical service life: 10 x 108 operations for
12 x 12 mm type and 1 x 10° operations for the 6 x 6 mm type

* |deal for applications such as audio, office and communica-
tions equipment, measuring instruments, TVs, VCRs, etc.

* Taped radial type, vertical type and high force types are available.
¢ Gold plated models available for increased contact reliabil-

ity, resistance to corrosive gas and insulation fault preven-

tion for ion migration in harsh environments
* RoHS Compliant

Ordering Information

W B3F-1L11J, B3F-3LILILI

6 x 6 mm type

Type Plunger Switch height Operating force Model
Without ground terminal | With ground terminal
Bags Bags
Standard Flat 4.3 mm General-purpose: 100 g B3F-1000 B3F-1100
150 g B3F-1002 B3F-1102
2 High-force: 2609 B3F-1005 B3F-1105
4 5.0 mm General-purpose: 100 g B3F-1020 B3F-1120
150 g B3F-1022 B3F-1122
High-force: 260¢g B3F-1025 B3F-1125
5.0 mm (7.5 mm pitch) |General-purpose: 100g —_ B3F-1110
Projected 7.3 mm General-purpose: 100 g B3F-1050 B3F-1150
% 150 g B3F-1052 B3F-1152
High-force: 2609 B3F-1055 B3F-1155
Vertical Flat 3.15 mm General-purpose: 100 g —_ B3F-3100
150 g - B3F-3102
High-force: 260 g —_ B3F-3105
3.85 mm General-purpose: 100 g — B3F-3120
150 g - B3F-3122
High-force: 260 g —_ B3F-3125
Projected 6.15 mm General-purpose: 100 g —_ B3F-3150
150 g — B3F-3152
o High-force: 260 g — B3F-3155
F

Important Note:Switches cannot be water-washed.
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6 x 6 mm type with Gold Plating
Type Plunger Switch height Form of shipment Model
operating force Without ground terminal |With ground terminal
Bags (100 Switches)
6 x 6 mm switches |Flat 4.3 mm 180 g B3F-1002-G B3F-1102-G
with gold plating
5.0 mm B3F-1022-G B3F-1122-G
Note: The minimum order is 100 Switches. Order in multiples of the minimum order.
W B3F-4( 1], B3F-5[1 1]
12 x 12 mm type
Type Plunger Switch height Operating force Model
Without ground terminal |With ground terminal
Bags Bags
Standard Flat 4.3 mm General-purpose: 130 g B3F-4000 B3F-4100
High-force: 2609 B3F-4005 B3F-4105
Projected 7.3 mm General-purpose: 130 g B3F-4050 B3F-4150
High-force: 2609 B3F-4055 B3F-4155
Long service life 4.3 mm General-purpose: 130 g B3F-5000 B3F-5100
7.3 mm B3F-5050 B3F-5150
High reliability 4.3 mm B3F-5001 B3F-5101
gold-plated
contact
7.3 mm B3F-5051 B3F-5151

Important Note: Switches cannot be water-washed.
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B B3F-6 1]
Taped Radial (Auto Insertion)
6 x 6 mm type
Type Plunger Switch height Operating force Model
Without ground terminal |With ground terminal
B3F-6000 Flat 4.3 mm General-purpose: 100 g B3F-6000 B3F-6100
High-force: 150 g B3F-6002 B3F-6102
5.0 mm General-purpose: 100 g B3F-6020 B3F-6120
ﬁ High-force: 150 g B3F-6022 B3F-6122
Projected 7.3 mm General-purpose: 100 g B3F-6050 B3F-6150
High-force: 150 g B3F-6052 B3F-6152

Note: The above switches must be ordered in units of 1,000.
Important Note: Switches cannot be water-washed.

B Accessories
See “B32” Tactile Switch Key Top data sheet for keycaps that fit projected plunger B3F models.

M Plunger Identification Tables

Use these tables to determine tactile switch type by plunger color.

B3F-10JLIL/-30I0IC /-6 1]

Plunger color Operating force Type

Ivory 100 g B3F-1000, 1100, 1050, 1150, 3100, 3150, 6000, 6100, 6050, 6150

Black 100 g B3F-1020, 1120, 1110, 3120, 6020, 6120

Yellow 150 g B3F-1002, 1102, 1052, 1152, 3102, 3152, 6002, 6102, 6052, 6152
180 g B3F-1002-G, 1102-G

Gray 150 g B3F-1022, 1122, 3122, 6022, 6122
180 g B3F-1022-G, 1122-G

Orange 260 g B3F-1005, 1105, 1055, 1155, 3105, 3155, 6005, 6055

Pink 260 g B3F-1025, 1125, 3125, 6025

B3F-4LJLIL)/-500010]

Plunger color

Operating force

Type

Ivory 130 g B3F-4000, 4100, 4050, 4150
Yellow 260 g B3F-4005, 4105, 4055, 4155
Blue 130g B3F-5000 Series
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Specifications

B Characteristics
Part Number
B3F-111] B3F-4( 1] B3F-5[ 1] B3F-6[ 11! B3F-1L1 -G
B3F-3[ 1]

Contact form SPST-NO

Switching capacity

1to 50 mA, 5 to 24 VDC (resistive load)

100 LA to 50 mA,
5t024 VDC
(resistive load)

Contact resistance

100 mQ max. (rated: 1mA, 5VDC)

100 mQ max.
(rated: 100 pA, 5 VDC)

Insulation resistance

100 MQ min. (at 250 VDC)

Dielectric strength

500 VAC, 50/60 Hz for 1 minute

Bounce time

5 ms max.

Vibration resistance

Malfunction durability: 10 to 55 Hz, 1.5 mm double amplitude for 30 to 60 s

Shock resistance

Mechanical durability: 1,000 m/s? (approx. 100 G)
Malfunction durability: 100 m/s? (approx. 10 G)

Ambient operating
temperature

-25° to 70°C (at 60% RH max.) with no icing or condensation

Ambient operating
humidity

35% to 85% RH (at 5 to 35 °C)

Weight

Approx. 0.25 g |Approx. 0.85¢g Approx. 0.25 g

Note: Data shown are of initial value.

M Life Expectancy

B3F-1000, B3F-3000, B3F-6000:

1,000,000 operations min (OF: 100gf) (B3F-1070: 500,000 operations min)

300,000 operations min (OF: 150 gf)

100,000 operations min (OF: 260gf)

B3F-G:

300,000 operations min (OF: 180gf)

B3F-4000:

3,000,000 operations min (OF: 130gf)

1,000,000 operations min (OF: 260gf)

B3F-5000:

10,000,000 operations min.

B Operating Characteristics

Characteristics

Part Number

B3F-10JC1 /=301 B3F-40]1]/ -501CC] B3F-6[ 1] B3F-1JL1-G
General High force General High force General High force General
purpose type type purpose type type purpose type type purpose type
Operating force (OF) 100£30¢g 150+50g | 260+70gf | 130£50g | 260+70g 100+30¢g 150+50¢g 180+50 g
Release force (RF) min. 209 509 50 gf 309 509 209 509 509
Pretravel (PT) 0.25 *02/ , . mm 0.3+92/ ., mm 0.25 %2/, . mm
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Dimensions

Note: 1. Unless otherwise specified, all units are in millimeters and a tolerance of + 0.4 mm applies to all dimensions.

2. Terminal numbers are not indicated on this switch. With the switch turned over so that the logo mark “OMRON” is visible on the upper
part of the rear side of the switch base, the terminal on the right of the logo mark is numbered “1” and that on the bottom right is “3”
Accordingly, two terminals on the left side are numbered “2” and “4” respectively.

H 6 x 6 mm Models
Standard, Flat Plunger Type
(without Ground Terminal)

B3F-1000, B3F-1002, B3F-1005, B3F-1020*, B3F-1022%,
B3F-1025*, B3F-1002-G, B3F-1022-G*

[ 6x0.2 |

T j@ ‘ Op—r

PCB Mounting (Top View)

5 (Single- S|ded PCB, t=1.6)

45f0|

"lea E 501i Four, 1:0.1 dia.

‘ Terminal Arrangement

/internal Connections (Top View)
SR
4 T 3
07 07 2 ( 1
-

* The height of B3F-1020, B3F-1022, B3F-1025, and B3F-1026 is 5+0.2 mm.

Standard, Flat Plunger Type

(with Ground Terminal, Pitch: 6.5 mm)
B3F-1100, B3F-1102, B3F-1105, B3F-1120*, B3F-1122*,
B3F-1125%, B3F-1102-G, B3F-1122-G*

PCB Mounting (Top View)
(Single-sided PCB, t=1.6)

4.5:01

W
N

N
W

74(7} \Five, 10.05 dia.

f*~— 6.5:0.1 —>|

3

Ll JE“L 4

[*= 7.7:05 —=| 03 ( ,
2

1
L_Sf/
Standard, Flat Plunger Type

(with Ground Terminal, Pitch: 7.5 mm)

*The height of B3F-1120, B3F-1122, and
B3F-1125 is 5+0.2 mm.

B3F-1110 . .
" 6:02 *‘ PCB Mounting (Top View)
(Single-sided PCB, t=1.6)
6102 * . 4.%:0.2 {5 O
) II 7 Iy 4.5:0.1
Ruly ! 5
L - Four,
1 \ :T:\ 1.2b00s dia.
5t02 1z005 dia.
j+—— 7.5:01 —|
7. 5-05

9105 —»|

Standard, Projected Plunger Type
(without Ground Terminal)

B3F-1050, B3F-1052, B3F-1055

PCB Mounting (Top View)
= 6202 ] @ (Single-sided PCB, t=1.6)
—} O O:',
6202 {ﬁﬁ\ 4.5:02
& . f y
| soraos—+ 5:02
2.4 2.4:01 3.5 dia. 6 5.01 Four

1x0.05 dia.

Terminal Arrangement/Internal
Connections (Top View)

B2 ¥ 2
43‘102 f,ﬂ-‘,_é_‘[u{\

.2
: 34
' i 3

35 %
1 1 03
[+ 6.5:05 2 1

—___
77405 07 07

Standard, Projected Plunger Type
(with Ground Terminal)

iif;%@

B3F-1150, B3F-1152, B3F-1155

PCB Mounting (Top View)
(Single-sided PCB, t=1.6)

s &

4.5(0.1
4101 ()\

4Q Five, [1:0.05 dia.

+— 6.5:01 —=

Terminal Arrangement/
Internal Connections

(Top View)
|
[

4
2 1
5

Terminal Arrangement/Internal
Connections (Top View)

/|

4

3
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Side-operated, Flat Plunger Type Side-operated, Projected Plunger Type
B3F-3100, B3F-3102, B3F-3105

B3F-3150, B3F-3152, B3F-3155

PCB Mounting (Top View)

PCB Mounting (TOp VIeW) (Slngle-SIded PCB, t=1.6)

(Single-sided PCB, t=1.6) Two, 1.5:005 dia.
Two, 1.5:0.05 dia. A N
¥
& (5 f T \r 2.5:0.1
T 2.5:0.1 e 4(? i b
LN 4(‘)\ 1 \L 4.5:01 | *
\l.; 4.5:0.1 | 701 ——| Two,
7:01 — Two. 1z0.05 dia.
1005 dia. .
oosca Terminal Arrangement/
Terminal Arrangement/ Internal Connections
Internal Connections (Top View)
(Top View) Y —
4
) Y S— —_—
—

Side-operated, Flat Plunger Type (Height: 3.85 mm)
B3F-3120, B3F-3122, B3F-3125

PCB Mounting (Top View)
(Single-sided PCB, t=1.6)
Two, 1.5:0.05 dia.

AN | P
\

\r ! [ 2.510.1

ﬁ &
4.5:01 | \
701 ——=| Two,

1x0.05 dia.

Terminal Arrangement/
Internal Connections
(Top View)
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H 12 x 12 mm Models

Standard, Long-life,

and High-reliability Models
Flat Plunger Type

(without Ground Terminal)

B3F-4000, B3F-4005,
B3F-5000, B3F-5001

PCB Mounting (Top View)
(Single-sided PCB, t=1.6)

Two, 1.8:0.05 dia.
12:02 —» (for positioning boss)
; —F—o |
3—( : 5:01  9:01
12:02 + r 520 2 ‘ A

Four,
1.2:0.05 dia.

~— 12.5:01 —|

Terminal Arrangement/

‘ Internal Connections
G < > .
4.3:02 ‘ 35 (Top View)
¥ I —
35 » 4 I 3
e (
12.5:05 —* 2 —— 1

13.8:05 —>

Standard, Long-life,

and High-reliability Models
Flat Plunger Type

(with Ground Terminal)

B3F-4100, B3F-4105,
B3F-5100, B3F-5101

PCB Mounting (Top View)
(Single-sided PCB, t=1.6)
Two, 1.8:0.05 dia.
(for positioning boss)

& &
I g
5

5101 9:0.1

r \
6.9{01 ™ l

Five,
1.2:0.05 dia.

[ 12.5:01 —=

Terminal Arrangement/
Internal Connections
(Top View)
)

/|

4

Standard, Long-life,

and High-reliability Models
Projected Plunger Type
(without Ground Terminal)

B3F-4050, B3F-4055,
B3F-5050, B3F-5051

PCB Mounting (Top View)
(Single-sided PCB, t=1.6)

Two, 1.8+0.05 dia.
(for positioning boss)

A

&

0] ﬁ

{ 5:0.1 9:0.1

[—— 12.5:01 —=|

I
T .8z0.
7'13105.3:0.2 < | ? 357

‘47 12.5:05 —* 9:0.1 >

13.8:05 —|

Standard, Long-life,

and High-reliability Models
Projected Plunger Type
(with Ground Terminal)

B3F-4150, B3F-4155,
B3F-5150, B3F-5151

-
]

Four,
1.2:0.05 dia.

Terminal Arrangement/
Internal Connections

(Top View)
SR
4 3
I
2 ( 1
- J

PCB Mounting (Top View)

(Single-sided PCB, t=1.6)

Two, 1.8:0.05 dia.
(for positioning boss)
A A
J AV ?

5:01  9:01

D o)
) <

$ Five,
1.2:0.05 dia.

~— 12.5:01 —

Terminal Arrangement/
Internal Connections
(Top View)

)
4

/|
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H 6 x 6 mm Radial Taped Models: Sold in units of 1,000 switches

omRroN

Note: Terminal numbers are not indicated on this switch. With the switch turned over so that the logo mark “OMRON” is visible on the upper part

of the rear side of the switch base, the terminal on the top of the logo mark is numbered “1” and that on the bottom is “2”
Flat Plunger Type

(without Ground Terminal)
B3F-6000, B3F-6002

’* Gzo's‘j/Surface B
|

(OPNe)
I

O

©)

fe— 12,721 —|
6.35:1
S
}—:t; 09 Support || !
(1) 43 g4 ‘ i tape
oy r‘gz“

2 max.

0.5 max 1
- AL
w — A : : . H : T T
0.2 max. ‘ o “ ‘ o “ ‘ v 9105
+ AN AN .
03 i N N 1o
4 dia. =02
PCB Mounting Terminal Arrangement N\
(Top View) /Internal Connections l«—12.7:03 —  Carrier tape
Note: The tape is random (Single-sided PCB, t=1.6)  (Top View)
between surface A |
and surface B. o ﬁ | ?
Two, 1 o dia. 5:0.1 2 1
Flat Plunger Type b 12721 —]
(with Ground Terminal) £.35+;
B3F-6100, B3F-6102 =
il !
Support 11
0.5 max. tape 0.5 max. l
4*3 %E : 0.9 ¥
Py La—t l

PCB Mounting
(Top View)
(Single-sided PCB, t=1.6)

\
Three, 17" dia. i 5 ‘m

Flat Plunger Type

(without Ground Terminal)
B3F-6020, B3F-6022

(Top View)
2 1
3
’* 6*°-3;~,Surface B
5 J 5 fe— 12721 —»|
6.35+1
O;i O LLL éj;é
354 surtace A ek fehd — T
I I
S
0.5 max. tat;)pepon 0.5 max. T
L[ L 0.9 R i T
5 Y d
P u?:s—,mgr / d A § 910,5
- AN AN
4 0.2 max \%{\ i 18705
0.3

Note: The tape is random
between surface A
and surface B.

Terminal Arrangement
/Internal Connections

PCB Mounting
(Top View)
(Single-sided PCB, t=1.6)

|
Two, 1*%" dia. KSJO,I j

—12.7:03 »‘ Carrier tape

. 4:02 dia.

o ||

Terminal Arrangement

/internal Connections

12.7:03 »‘ Carrier tape
(Top View)
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Flat Plunger Type
(with Ground Terminal)
B3F-6120, B3F-6122

omRroN

Terminal Arrangemen
/internal Connections
(Top View)

PCB Mounting
(Top View)
(Single-sided PCB, t=1.6)

|
Three, 17 dia. ﬁ&m j 2
L 5:0.1

’* 6*‘°‘3Aj,Surface B
(OPNE)

Projected Plunger Type
(without Ground Terminal)
B3F-6050, B3F-6052

le—  12. 7+
6.35=1
L1 L1

Support
tape 0.5 rrlax.

N o 1
/ ‘ Lf U JU ‘ ? 9:0.5

f ST 4 4 g

4:02 dia. T )
N

t |
‘F 12.7;134 Carrier tape

PCB Mounting
(Top View)

Terminal Arrangeme
/Internal Connection

(Single-sided PCB, t=1.6) (Top View)
J
Two, 1'%, dia. is,‘m j 2 1

Note: The tape is random between surface A
and surface B.

Projected Plunger Type
(with Ground Terminal)
B3F-6150, B3F-6152

0.

—

T

¥

Terminal Arrangement
/internal Connections

PCB Mounting
(Top View)

(Single-sided PCB, t=1.6) (Top View)
!
/
Three, 1*%" o dia. |+ 5,4 2 1

0.1
5:0.1

fe— 12,724
6.35=+1
R I e
!
Voo TR
Gy | f Ty
AN AN .
nt 1845
: N
. 4s02dia.
| T)
L 12A7§ﬁ?J Carrier tape
f— 1272
6.35+1
2 max. —
| H ‘ bl
i i T
o 11
Support
¥ tape 05 mfx'l 20405
NI o
[T ] ‘ § 9:05
2> AT b4 g
402 dia.
f— 12.7;0:J Carrier tape

w
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OMRON
Hints on Correct Use

See the Tactile Switch User's Guide, "Tactile Switches - Technical Information” for information regarding processing and handling.

Hl Taped Radial (Auto Insertion) Packaging

* Tactile switches packed on tape are placed into packing boxes as * Tape may be drawn from the box either from the top or from the bottom.
shown below.

e Number of switches per box: 1,000

Tape-packaged
key switches

Packing box

Packing
Accordion- box
folded tape

Bl Taping Strength A
The tactile switches will not release from the tape when pulled in
directions A and B at the following forces.

A: 5009

B: 100 g

Precautions

Be sure to read the precautions common to all Tactile Switches, contained in the Technical User's Guide, “Tactile Switches, Technical Information”
for correct use.
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All sales are subject to Omron Electronic Components LLC standard terms and conditions of sale, which
can be found at http://www.components.omron.com/components/web/webfiles.nsf/sales_terms.html

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

OMRON

OMRON ELECTRONIC OMRON ON-LINE
COMPONENTS_LLC . Global - http://www.omron.com

55 E. Commerce Drive, Suite B USA - http://www.components.omron.com
Schaumburg, IL 60173

847-882-2288

Cat. No. X303-E-1a 08/11 Specifications subject to change without notice Printed in USA
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




