Golden DRAGON Plus — ##5 F &% #: (CLC) I LED

T, 54 RoHS FrifE

Golden DRAGON Plus with Chip Level Conversion (CLC)

Lead (Pb) Free Product - RoHS Compliant
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Features

Package: white SMD package, colorless clear
silicone resin, clear silicone lens, chip level
conversion

Typical Luminous Flux: 113 Im at 350 mA up
to267Imatl1A

Feature of the device: high efficient lightsource
at low space

Color coordinates: x =0.31,y = 0.32 acc. to
CIE 1931 (white)

Typ. color temperature: 6500 K

Viewing angle: 170°

Technology: ThinGaN

Optical efficiency: 128 Im/W at 100 mA
Grouping parameter: luminous flux, color
coordinates

Assembly methods: suitable for all SMT
assembly methods

Soldering methods: reflow soldering
Preconditioning: acc. to JEDEC Level 4
Taping: 24 mm tape with 200/reel, 2180 mm
ESD-withstand voltage: up to 2 kV acc. to
JESD22-A114-D

Applications

Flashlight

Backlighting (illuminated advertising,
general lighting)

Reading lamps

Substitution of micro incandescent lamps
Indoor and outdoor commercial and
residential architectural lighting

Display backlight where high brightness is
required

Decorative and entertainment lighting
Signal and symbol luminaire for orientation
Marker lights (e.g. steps, exit ways, etc.)
Street lighting

Tunnel lighting

Ceiling light
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IER
Ordering Information
RE RICHE JEEEF 20 Y RIEIRSES 20 1 2 TR
Type Color of Luminous Flux?Pae20 | | uminous Intensity? Pa% 20| Ordering Code
Emission
.= 350 mA .= 350 mA
@y, (mIm) Iy (mcd)
LUW W5AM-KYLX-6P7Q | (4 / white 82.000 ... 130.000 26.500 C(HLAUE) / (typ.) Q65110A7564
LUW W5AM-KZLY-6P7R | (4f4 / white 97.000 ... 150.000 30.900 CHLIU(E) / (typ.) Q65110A8397
LUW W5AM-LXLY-6P7R | {44 /white | 112.000 ... 150.000 | 32.800 (H/ff) / (typ.) | Q65110A8399
s R
Ordering Information
E3it] k(= RS 20N RIGHEEES 20 12 TR
Type Color Luminous Flux®Page20 | | uminous Intensity? P39 20 | Ordering Code
temperature
I-=350 mA I-=350 mA
®@,, (mIm) I, (mcd)
LUW W5AM-KYLX-4C8E | 6500 K 82.000 ... 130.000 26.500 (JUHU{E) /(typ.) | Q65110A9531
LUW W5AM-KYLX-4E8G | 5700 K 82.000 ... 130.000 26.500 CHLAYED / (typ.) Q65110A9533

JERE:

BTG SRR T SE AT ITIGA CEH RIS T 8 T

o FFP T LS

TS (B L ANETEEEB LD o PIY, LUW W5AM-KZLY-6PTR o (1] — N84 (X 7]
Heim —PESEY KZ, LX 2 LY.
g TR AT, A SEA AR 1T T

B, T T 7 B i 50 G S BB A 5, FEPN A T IS — N SRR . P12,
LCW LUW W5AM-KZLY-6P7R Zpn X nj 4z 6P 2 TR JE[HHHT— 1 /&L #54 »
g TR AT, AN ARG FGA T T CiF i Wi S 58 5 )

Note:

The above Type Numbers represent the order groups which include only a few brightness groups (see page 8
for explanation). Only one group will be shipped on each reel (there will be no mixing of two groups on each
reel). E.g. LUW W5AM-KZLY-6P7R means that only one group KZ, LXor LY will be shippable for any one reel.
In order to ensure availability, single brightness groups will not be orderable.

In a similar manner for colors where chromaticity coordinate groups are measured and binned, single
chromaticity coordinate groups will be shipped on any one reel. E.g. LUW W5AM-KZLY-6P7R means that only
1 chromaticity coordinate group -6P to 7R will be shippable on each reel (see page 5 for explanation).

In order to ensure availability, single chromaticity coordinate groups will not be orderable.
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BORBUE {H
Maximum Ratings
BH e & s
Parameter Symbol Value Unit
AR G Top —40 ... + 110 °C
Operating temperature range
fifi A7 it S5 Y 1 Teg —40 ...+ 110 °C
Storage temperature range
2 i T, 125 °C
Junction temperature
IE [n] L (A B il B2 25°C) Cie/MED 1 (minl)]| e 100 mA
Forward current (B KAED /(max.) le 1000 mA
(To=25°C)
ik i L ey 2000 mA
Surge current
t<10 (s, D =0.005, T,=25°C
S5 ) HL Hs Vg AT R istr | vV
Reverse voltage not designed for
(T, = 25°C) reverse operation
Th¥tE Piot 3.8 w
Power consumption
(T,=25°C)
2009-06-19 3
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et
Characteristics
(T,=25°C)

ZH Gines (=l B

Parameter Symbol Value Unit
CIE1931 (1 /& Ak x* 20 7 9) CHLFRAED 1 (typ.) | X 0.31 -
Chromaticity coordinate x acc. to CIE 19315 page 20
I =350 mA
CIE1931 (1 & Ak fz y* 20 7 9) (BT [ (typ.) |y 0.32 -
Chromaticity coordinate y acc. to CIE 19315 page 20
I =350 mA
50 % I, W4t CILELE) [ (typ.) | 2¢ 170 JiE
Viewing angle at 50 % I, deg.
IE i R 20 18 CHe/MED 1 (min.) | Ve 2.7 Y%
Forward voltage® Page 20 CHLARED 1 (typ.) | Ve 3.2 \Y
I.=350 mA (JAAE) /(max.)| Ve 3.7 \
S I HEL AR AV T R is AT
Reverse current G RfED I(max.) | lr not designed for | B A

reverse operation
e CIIHED 1 (typ.) | Ngpy 128 Im/W
Optical efficiency
I-=100 mA
45 m-JE H
Thermal resistance
CHLTRED [ (typ.) | Ry s 6.5 KIW

Junction/soldering point (B KAED /(max.) | Ry s 11* K/W
*Ryy (KD WAZHE

R,,(max) is based on statistic values
2009-06-19 4
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R AR fRe T 20 1)

s : 5 20
Chromaticity coordinate groups® P29®
D39
z'-’ |:_3|'
0.38
09— 0.37F
b SEI:I -
Pl F
cy 08 <~ . 0.36 f
.l - +
0.7 S 0.35 /
&0 A i
0.6 50 034 iR
500
0.5 g 580 0.33 be====== +
\ A 580 b
0. = £00 0.32
E #10 B
20 o
0.3 480 ﬁ 830 / / /43
. 0.31F =5 \
02— 1= 030 ¢
0.1 470 L] A foaf |
- ELi = 5 f
0 450 ., N29F P
0 01020304 0506 8] 05 03 028 F
—-“Q:l:
027}
DZE' | | | | 1
W, 8885 8 3 3 8
u [T = = =T = T = T =
—= Cx
OHAD34ED
pi: Cx Cy 4 Cx Cy @ Cx Cy
Group Group Group
5P 0.296 0.276 5Q 0.293 0.282 5R 0.289 0.291
0.293 0.282 0.289 0.291 0.287 0.296
0.307 0.311 0.305 0.322 0.304 0.329
0.309 0.302 0.307 0.311 0.305 0.322
6P 0.309 0.302 6Q 0.307 0.311 6R 0.305 0.322
0.307 0.311 0.305 0.322 0.304 0.329
0.317 0.331 0.317 0.346 0.317 0.356
0.317 0.318 0.317 0.331 0.317 0.346
P 0.317 0.318 7Q 0.317 0.331 7R 0.317 0.356
0.317 0.331 0.317 0.356 0.322 0.365
0.334 0.365 0.334 0.365 0.330 0.373
0.338 0.360 0.317 0.331 0.334 0.365
2009-06-19 5
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R ARAR A 20 D)

Chromaticity coordinate groups

5) page 20

09
sanf L.
Cy 0.5 faﬁf\ L] r -
08 -
W — -
220
04 'I-Ef 5:;(
0.3 Hgaen ‘ o
02\ N
0.1 ,_,.J""J e
i) .
0 “
0 01020304 0506 04 08 039
—-\'53_
4 Cx Cy
Group
4c 0.308 0.305
0.307 0.311
0.312 0.316
0.313 0.310
5C 0.307 0.311
0.306 0.318
0.311 0.323
0.312 0.316
6C 0.306 0.318
0.304 0.324
0.310 0.330
0.311 0.323
7C 0.304 0.324
0.303 0.330
0.309 0.336
0.310 0.330
8C 0.303 0.330
0.302 0.337
0.308 0.343
0.309 0.336
2009-06-19

N

(]
"
P

\; z-“]\\a:a'\

0.31 4c
0.0
g = ® 8 3
=1 =1 =1 =1 =
—= ¥
OHAD3533
ik Cx Cy
Group
5F 0.322 0.324
0.322 0.332
0.329 0.338
0.329 0.331
6F 0.322 0.332
0.321 0.339
0.329 0.346
0.329 0.338
7F 0.321 0.339
0.321 0.346
0.329 0.354
0.329 0.346
8F 0.321 0.346
0.320 0.354
0.329 0.362
0.329 0.354
5G 0.329 0.331
0.329 0.338
0.337 0.345
0.337 0.337
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4 Cx Cy
Group
4D 0.313 0.310
0.312 0.316
0.317 0.321
0.318 0.314
5D 0.312 0.316
0.311 0.323
0.316 0.328
0.317 0.321
6D 0.311 0.323
0.310 0.330
0.315 0.335
0.316 0.328
7D 0.310 0.330
0.309 0.336
0.315 0.342
0.315 0.335
8D 0.309 0.336
0.308 0.343
0.314 0.349
0.315 0.342
4E 0.318 0.314
0.317 0.321
0.322 0.326
0.323 0.319
5E 0.317 0.321
0.316 0.328
0.322 0.333
0.322 0.326
6E 0.316 0.328
0.315 0.335
0.321 0.341
0.322 0.333
7E 0.315 0.335
0.315 0.342
0.321 0.348
0.321 0.341
8E 0.315 0.342
0.314 0.349
0.320 0.355
0.321 0.348
2009-06-19

i Cx Cy
Group
6G 0.329 0.338
0.329 0.346
0.337 0.353
0.337 0.345
7G 0.329 0.346
0.329 0.354
0.338 0.362
0.337 0.353
8G 0.329 0.354
0.329 0.362
0.338 0.370
0.338 0.362
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FRA

Brightness Groups

R4 HlR” 2 "D RNBBET 2 12

Brightness Group Luminous Flux®) page 20 Luminous Intensity? Page 20
D, (mIm) I, (mcd)

KY 82.000 ... 97.000 22.400 CHLAUMED [ (typ.)

Kz 97.000 ...112.000 26.100 (HLZMED / (typ.)

LY 130.000 ...150.000 35.000 CHEED / (typ.)

TEFE: FAYHEARI bt Reas 15 20 G757 (1L A FESEL A PR S o AT SEH AR iT I

Note: The standard shipping format for serial types includes a family group of only a few individual
brightness groups. Individual brightness groups cannot be ordered.

P LA %

Group Name on Label
<. KY-6P
Example: KY-6P

SEEA B AFRA
Brightness Group Chromaticity Coordinate Group
KY 6P

VEFE: AN T BN &R

Note: No packing unit / tape ever contain more than one brightness group.

2009-06-19 8
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FAXTEES B 20 T 2)

Relative Spectral Emission? page 20

V(A = AsifEliE ik / Standard eye response curve
O = f \); TA= 25°C; |,: = 350 mA
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2) page 20

Radiation Characteristic
L= f(@); TA=25°C

/
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E [ EBFHES 20 12

Forward Current? Page 20

le=f(Vp); Ty=25°C

OHLI2520
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B FR B Y 20 72
Chromaticity Coordinate Shift? page 20
X,y =f(lp); T,=25°C

0.025 OHLO2305
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e
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Relative Luminous Flux
D/ Dy 350 may = f (Ig); TA=25°C
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2) 7) page 20
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FIS I i LR 7 20 #2)
Relative Forward Voltage? Pa%e 20
AV = V- Vipsee) = f (T)); 1e= 350 mA

AR R 20 2
Relative Luminous Flux
D /Dy 550¢) = f (T}); 1= 350 mA

2) page 20

OHLO2E71
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W
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Dy o6y
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Chromaticity Coordinate Shift? page 20
X, y=f (T); 1z =350 mA

OHLD3444

0.008 |

M
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T N
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0.004
A\
10,006 \

\
10,008 AN
0010 \
0012 \
0014 )\
' \
0016

-0.018
-60-40-20 O 20 40 &0 80100 *C 140

-
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BNV IE M) B

Max. Permissible Forward Current

le=f (T)
1100

I mA

! 800 \

800
700 :
\

500 :

400 i
300 - \
200 : \
100

OHLOZS4E

AT 100 mA L g
0 Do not use current below 100 mA
0 20 40 60 80 100 °C 140

AV REIRE S 1= ()
Permissible Pulse Handling Capability
Ht D= 24, Tg=25°C
Duty cycle D = parameter, Tg=25°C
OHLO3TST
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I: D:% IEF
-Twl
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"} 0033

~
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2009-06-19
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VI REIRE S 1= (t)

Permissible Pulse Handling Capability
Hatk D= 2%, Tg=85°C

Duty cycle D = parameter, Tg= 85°C

2': QHLD3TES
o
I
A ilF[ #
IF D:? | F
T -T }
20 \ T
'\\ D=
| }0.005
= NG [ 1001
-~ NJ CHFT 4 002
o2 NS ] 4 0.033
T~ N 4 0.05
’ 0.5 BN
| N -‘-l-‘""llu
0.5
o LU U L0 O VI I L0
10° 10 10 10 107" 10° 107s10°
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ﬁ%mﬁ@?ﬁ 20 Ut 8)

Package Outlines® Page 20

¥ [[:-_lu. Vi) 10 [0063"
58 |62 i 890 {0035
E=x-1 | Ememe
|
Lt [0t = 0,85 [0.026
L5 10163 i 0,45 [0.018”

— = =1 =
- g s £
ot = 23 3T
2= = ==l =

A =] 1
i S it B

150 [o.075" I

170 {e0s7" L= :

|~ 31 [og2"

| &5 lonee

2 GEQA—[T-_Jl ||[
19 [0.075" i/ cathode 226 10009 Ll

17 19,0677

CHIDEZ-AL0DT-A1

PR AR IE
Cathode mark:
BXEER | Approx.

weight:

BTN | Ry RS 20 T8

Method of Taping / Polarity and Orientation

Frid
mark
200 mg

fBEHIE 200/48, HAiSA 180 mm

8) page 20

Packing unit 200/reel, 8180 mm

4 101571 -
200791 | B B s =
155 [0.0617] cathode | collactar side o p3foom] =l
R R R E e
...r'u i j "_;E_-.". : 1 _I[;T;_ :;LI-' y -f-'-I]dI-ﬂ‘:\ I
o ' § o | \I
- 38 i = '
i T - L: | 7 = ]l. E
12 [0472"]| 635 (07507 - ] 317 01267
| o3looez]
CRANRZ-ALO05-B5 -0
2009-06-19 13
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HEFRJRALS 20 00 8) EIMReE:a
Recommended Solder Pad® page 20 Reflow Soldering
;\'E"Eﬁ1 i
Bl Bl A ] ; 13
i Z A H e T Ty
i NN = g
AVANESURRRNNY
fem" ' \
Attention: 3 i b g 5 TG i AL
Anode and 3 solder points Thermal enhanced PCB
Heatsink are - 11.6 (0.457)
electrically .l . 16(0.083)
connected 1
: e4.0 (0.157)
'. P
,l Heatsink attach
I
rz""lr“‘“\/ -
EI) S =
Footprint ---—-—-—:—-—r—-—;-—-—-—-— =
‘\ [ £ 1r )
\"-.,_L_.-r".r e
.l
|,
!
|
= 12.0 (0.472) -
. 11.6 (0.457) o
;% i i
Z /% =
HEFE S i) NS
= o
paes 1 o3
E‘__ f/ oy =
Recommended — 4 N / I i g
Solder Pad / =
Design T &
e, 14
%//’ i [
o ///% / Solder resist
ﬁ// ' B R
o @ Solder paste stencil
p2.5 (0.098) - _1_.6 (0.063)
gd.0 (0.157) 7 1(0.039 H
! } ="{ ) D Bare Copper
OHPY3637
2009-06-19 14
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RE& N

Soldering Conditions

Toen PR i [P AR IR B i 2% faf B

Reflow Soldering Profile for lead free soldering

TiAbBEFF & JEDEC 4 Zbrif:
Preconditioning acc. to JEDEC Level 4
(¥4 J-STD-020B #5#E)

(acc. to J-STD-020B)

300 _ CHLADEET
S ek Maximum Solder Profile
g HEALEEAYE (h#/Recommendad Solder Profile .
285 0 S R s Minimum Solder Profile \\\_, 260 °C g.¢
T 2504 P b 245°C $5°C
— 240 °'C ," = — . e +5°0
. 2 T L ToSNes
— 217 'C
200 o s Jik A1 Lmi
300 i A itima
180 i | Ramg Down
B Hle (5 LAY S man ]
120 s G lilimax 100 5 2 L Imax I
100
E} { Ramp Up
50 - IR L max)
25°C
0 T T T T T
0 50 100 150 200 250 s 300
—_—

VR IR S

Note: Package not suitable for ultra sonic cleaning

2009-06-19
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% — FERARE (BPL)
Barcode-Product-Label (BPL)

'd

OSRAM Opto y Li koo BIN‘: Bin Information Color 1
Semiconductors “ \ W ¥ B:Pla
(6P) BATCH NO: Batch Ni RoHS Compliant ML Temp ST
IIHNNHHWWWIIHIIII D
(1T) LO Additional TEXT
RO77 DEMY
PACKVAR: Packing Type
(X) PRO (@)aTy:
orward Voltage Group
Wavelength Group
Ny Brightness Group
0HA12043
B s
Tape and Reel
Wy
By A ]
= &
1 5
s Jul | =
| P @G 1L
f'*_’ v | LI
3 ] L ]
-l = } |
T ‘;LB 7
1 ! i 1
Py
[] 4k 47 [l /Dvirection of unreeling 1 1 ] [0 47 ) iDirection of unreeling
—_—_—m W_\- ' —_— -
Tk, 400 mim
Leader: 400 mm
'E}'@' e 160 mm
Trailer; 160 mm CHEYIM
Fai N~ (Afz: mm (#5)) )/ Tape dimensions in mm (inch)
W Py P, P, Dy E F
24+ 0.3 4+0.1 8+0.1 2+0.1 1.5+0.1 1.75+0.1 11.5+0.1
-0.1 (0.157 + 0.004) | (0.315 + 0.004) | (0.079 + 0.004) | (0.059 + 0.004) | (0.069 + 0.004) | (0.453 + 0.004)
LA Cpfz: mm (35 )/ Reel dimensions in mm (inch)
A W I\lmin Wl W2 max
180 (7) 24 (0.945) 60 (2.362) 24.4 + 2 (0.961 + 0.079) 30.4 (1.197)
2009-06-19 16
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FAAET ZRbR

Dry Packing Process and Materials

SR S SR £ Moisture-sensitive label or print
F MR b 2 | Barcode label

OHADDS39

TEFE: MRS A AT AT AR S 1) T HEFE
KT F2Z AT, 7S P R R “F2C A ” prdl TR “iarfliadd” 27, &
B Af Ll 767 JEDEC L5524,

Note: Moisture-sensitive product is packed in a dry bag containing desiccant and a humidity card.
Regarding dry pack you will find further information in the internet and in the Short Form Catalog in chapter
“Tape and Reel” under the topic “Dry Pack”. Here you will also find the normative references like JEDEC.

B AR

Transportation Packing and Materials

S 095 | Barcode label

4 B k5% | Barcode label

OHADZ044

2009-06-19 17
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BiTiE % / Revision History:  2009-06-19
SeRTRAS | Previous Version:  2009-06-19

PR T] HHAR (B EREITEREZD EBE#H

Page Subjects (major changes since last revision) Date of change

12 A T B AV K R ) e 2008-02-27
Diagrams Permissible Pulse Handling Capability changed

2,8 BT AR 2008-08-05
New ordering codes added

1,4 BB I e 2008-08-12
typ. brightness updated

2 SEAEAT A B 2008-08-26
Ordering code description corrected

2 T A 2009-03-16
Ordering codes updated

6 TIE RO B AR R 2009-03-31
Diagram chromaticity coordinate groups corrected

4 BIAAAPH Ry, js (JLRUED 2009-04-22
Thermal resistance Ry, ;5 (typ.) added

4 OS-IN-2009-020 (A% 1F [n] L Hs f5e K AR 2009-06-16
0OS-IN-2009-020 (Forward voltage max reduced)

13 BRI e ms L Aty ey SRR g 1) 2009-06-19
Package Outlines and Method of Taping / Polarity and Orientation

2,8 BT A 2009-10-19
ordering codes updated

1 ST A 2009-10-19
typical Luminous Flux updated

1,4 BBtk 2009-10-19
optical efficiency updated

ﬂjﬂ;ﬁf 60825 FRAEiHRIEGY LED #54, FrLLAS SARYE CIE S009/E:2002 R ( “4T HUAT RAHIG AW 22 bE” D SHATIRES
LAV

1Ei% CIE PrpERIRE A H ARG T, ABIEETIREN LED J&T “MXE” 41 (SHfita 2y 100 A pa] U6 v B py e B
I o FESERREAES CRFEHEEMLIT ). AL, MREEIE B o, A hiX s m st A IR A s

{HE, FER R 8, DA A s ZOe IR HAT 808 R, IR AT e R AR Rk gs . B ILAB A6 s CnZEniyT ) A e

I, MEUETTRES BN R, T Re S LR, I SEURPL. ik, SR RSN, BRI T S N B

Due to the planned cancellation of the LED from IEC 60825, the evaluation of eye safety occurs according to the
standard CIE SO009/E:2002 ("photobiological safety of lamps and lamp systems").

Within the risk grouping system of this CIE standard, the LEDs specified in this data sheet fall into the "low risk" group
(relating to devices in the visible spectrum with an exposure time of 100 s). Under real circumstances (for exposure
time, eye pupils, observation distance), it is assumed that no endangerment to the eye exists from these devices.

As a matter of principle, however, it should be mentioned that intense light sources have a high secondary exposure
potential due to their blinding effect. It is also true when viewing other bright light sources (e.g. headlights), temporary
reduction in visual acuity and afterimages can occur, leading to irritation, annoyance, visual impairment, and even

accidents, depending on the situation.
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Attention please!

The information describes the type of component and shall not be considered as assured characteristics.

Terms of delivery and rights to change design reserved. Due to technical requirements components may contain

dangerous substances. For information on the types in question please contact our Sales Organization.
If printed or downloaded, please find the latest version in the Internet.

ES

THR R AR Dot MDA F] o FRATIR W] DA B A B Rl (A 15 7p Ao I A DR B EAT 40 28, FRATPRAAR
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Packing

Please use the recycling operators known to you. We can also help you — get in touch with your nearest sales office.
By agreement we will take packing material back, if it is sorted. You must bear the costs of transport. For packing

material that is returned to us unsorted or which we are not obliged to accept, we shall have to invoice you for any costs
incurred.

A SRR B BRI (R T R B2 B IR B B 1 AN 21 30 A5 K ) B 2 ) 1) B s TV RTINS g RGBT
20 SO iy SRR R 20 110,
Components used in life-support devices or systems must be expressly authorized for such purpose! Critical

components? P29 20 may only be used in life-support devices or systems*®) P39 20 with the express written approval of
OSRAM OS.
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Brightness groups are tested at a current pulse
duration of 25 ms and a tolerance of + 11%.

Due to the special conditions of the manufacturing
processes of LED, the typical data or calculated
correlations of technical parameters can only reflect
statistical figures. These do not necessarily
correspond to the actual parameters of each single
product, which could differ from the typical data
and calculated correlations or the typical
characteristic line. If requested, e.g. because of
technical improvements, these typ. data will be
changed without any further notice.

Chromaticity coordinate groups are tested at a
current pulse duration of 25 ms and a tolerance of
+0.01.

Forward voltages are tested at a current pulse duration
of 1 ms and a tolerance of £0.1 V.

In the range where the line of the graph is broken,
you must expect higher brightness differences
between single LEDs within one packing unit.

Dimensions are specified as follows: mm (inch).

A critical component is a component used in a life-
support device or system whose failure can
reasonably be expected to cause the failure of that
life-support device or system, or to affect its safety
or the effectiveness of that device or system.

Life support devices or systems are intended

(a) to be implanted in the human body,

or

(b) to support and/or maintain and sustain human
life.

If they fail, it is reasonable to assume that the
health and the life of the user may be endangered

EU RoHS and China RoHS compliant product @
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