NICHIA STS-DA1-4422 <Cat.No.160902>

NICHIA CORPORATION =l B=pFIk-S0

NF2W757GT-F1

(R95 Spec.)

e Pb-free Reflow Soldering Application
e Built-in ESD Protection Device
e RoHS Compliant
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NICHIA STS-DA1-4422 <Cat.No.160902>

SPECIFICATIONS
(1) Absolute Maximum Ratings
Item Symbol Absolute Maximum Rating Unit
Forward Current I¢ 150 mA
Pulse Forward Current Irp 200 mA
Allowable Reverse Current Ir 85 mA
Power Dissipation Pp 495 mwW
Operating Temperature Topr -40~100 °C
Storage Temperature Tstq -40~100 °C
Junction Temperature T 120 °C

* Absolute Maximum Ratings at Ts=25°C.
* Irp conditions with pulse width <10ms and duty cycle <10%.

(2) Initial Electrical/Optical Characteristics

Item Symbol Condition Typ Max Unit
Forward Voltage i Ir=65mA 2.76 - V
R95 Luminous Flux o, Ir=65mA 26.8 - Im
X - Ir=65mA 0.3447 - -
Chromaticity Coordinate
y - Ir=65mA 0.3553 - -
Thermal Resistance Ress - 21 27 °C/W

* Characteristics at Ts=25°C.
* Luminous Flux value as per CIE 127:2007 standard.
* Chromaticity Coordinates as per CIE 1931 Chromaticity Chart.
* Rgss is the thermal resistance from the junction to the Ts measurement point.
(Test board: FR4 board thickness=1.6mm, copper layer thickness=0.07mm)
* This product uses a unique red phosphor that has a slow response time; when compared with the blue die and green phosphor
in the product, the red will fluoresce with a delayed pulse of about 5msec and have an afterglow for about 5msec
after the blue die dims. If the LEDs are operated with a pulse current, ensure there are no issues.
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RANKS
Item Rank Min Max Unit
Forward Voltage - 2.4 3.3 )
P11 30.3 36.0
Luminous Flux P10 25.5 30.3 Im
P9 21.4 25.5
Color Rendering Index R95 R, 95 - -
Color Ranks

The color rank has a chromaticity range within a 3-step MacAdam ellipse.

Rank
sm503
X 0.3447
Center Point
y 0.3553
Minor Axis a 0.003555
Major Axis b 0.008418
Ellipse Rotation Angle @ -31.78

The color rank has a chromaticity range within a 5-step MacAdam ellipse.

Rank Rank Rank Rank Rank Rank
sm5050a sm5050b sm5050c sm5050d sm5050e sm5050f
X 0.3447
Center Point
y 0.3553
Minor Axis a 0.005925
Major Axis b 0.014030
Ellipse Rotation Angle ® -31.78

* Ranking at Ts=25°C.
* Forward Voltage Tolerance: £0.05V
* Luminous Flux Tolerance: £5%
* Color Rendering Index R, Tolerance: £2
* Chromaticity Coordinate Tolerance: £0.003
* LEDs from the above ranks will be shipped.
The rank combination ratio per shipment will be decided by Nichia.

Definition of the MacAdam ellipse ranks:

A perfect circle is divided
into 60 degree—sections
and then transformed

into the MacAdam ellipse
that is presented

on the chromaticity diagram
in this document.
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CHROMATICITY DIAGRAM
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OUTLINE DIMENSIONS

* ABGIZROHSIERICEELTEYET,
This product complies with RoHS Directive.
* FEMCEFENI-TEESEETT,
The dimension(s) in parentheses are for reference purposes.
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RERT
Protection Device

NF2x757G-F1
STS-DA7-7098

(B Unit: mm, 4% Tolerance: £0.2)

0.65

EEES No.

IEH Item %A Description
Nyr—o88E it SR < —
Package Materials Heat-Resistant Polymer
) 3—ksE
LR E o s o
Encapsulating Resin (#}K%@z.ﬁlej‘:ﬁi.)w)
Materials . .S|I|cone Resin
(with diffuser and phosphor)
BBHME AEE+BAVY
Electrodes Materials Ag-plated Copper Alloy
=5

* NYIFTRICEFGODBDELET,
Dimensions do not include mold flash.
* a>bti 56, ablhY—FREITT,
The side with the larger distance is the cathode.

Example: a>b, then a is the side that has the cathode.




NICHIA STS-DA1-4422 <Cat.No.160902>

2 13
T3
e Recommended Reflow Soldering Condition(Lead-free Solder) e Recommended Hand Soldering Condition
Temperature 350°C Max
Soldering Time 3sec Max
1 to 5°C per sec
\—— 260°CMax
10sec Max
Pre-heat
180 to 200°C
60sec Max
Above 220°C
120sec Max
o RGBT F RS o MMuyFF Ikt H EHE
0.85 2.3 0.85
1
m| ;| 0
s e
0.6 1.53 0.6 0.6 1.45_10.95 0.6

0.69 0.58 0.4 (B4 Unit: mm)
AKEZRERNTEAQRT. 4o fE RiEE, B R LT 4T RIE
AR AEARLE 2 0k, FHARAL 1 K,
K2 % BR8P K, B 2R AT,
R E A, RIFEARAGDFIIE, BATATAFTAFRLED @A R K L Hrh, HIALFHERT.
BWRITHEIRA S o BARZT SR EMAE R T A, Pl LED L7 693 3044k,
R BIS, TRALAREABG. Ko, HE EHREEBEF, 2S00 TERTERRY M,
* FRBERRETEL, RS AR TEL, BERAKEE, FLAFRMIME IS LED 4 & RF M,
* ARG HRET, @t LED #v st
* 45 R BN B MEAT R, B A EA RS SRR RGN T RS, ATRERALGSS, & LED HARE.,

L R
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* e REFEAFABEERTMBEREEF, RNES0AT AR, #A T RIE 622 R R Fh, BRRFEEZFOR
A BB R A B B RS — RSB & o F SMFF AR G IR A A AL
o iLF Z WA HLE AR B BRI —RAIEH (EF)

Wi/ R _ .
e Pick-and-place nozzle T—I B E . _
Tape Removal Position HeT—

To p Co

- Fr)7T—TEIEHLAMR
Feed Direction of the Carrier Tape

o EHURIBAZELRBHFELEW

over Tape

/ &/ X)L
Pick-and-place nozzle
F—I R E HEF—
/ Tape Removal Position Top Cover Tape

= = = = =

- FrYTT—TFIEHLAE
Feed Direction of the Carrier Tape
* AT ECIAREE P RS AN B LED M, RIS A LA MO KA AT A S .
% S B AL AR FIA RAREY, A S0 89 W @ S & EEAT AN
B A F 6917 & R T R RARIEAFE T R AH I F - &%mE%%%%%ﬁ%%%ﬁ&ﬁ&ﬁﬁmﬁiﬁﬁéﬁﬁﬁﬁﬁo
AR RIFHE, BiZEH SR SRITRE A FIFREGEILT T8,
1% B B IF R B R AFAE A L BIF R . B INE A S T L ik R RN ARk E LED L,
BN — R £ BB ERITHAIN
AE St WAL R H @, AIFEE I E R R SHIF B RS AT AN, B U IF AT IR 48 S - AT A
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TAPE AND REEL DIMENSIONS

T—EJEB Tape

Cathode Mark 5 _ \(3

®1.5%91

s

4i0.1

NXxXX757x
S EEWEE No. STS-DA7-7099
+H
4201 Y 0.2 (BfE Unit: mm)
2i0.05 ‘_'.
(M 6 %0
A —
B S ™M
in |33 T
Q|- {
J 0.8*%!
®1%§2

}Q 3.18*%

FL—S8B/)—45 &8 Trailer and Leader

1<

IURRFYTT—T
Embossed Carrier Tape

yTHhIN—F—T
> o olloo dlo o o olo o ;
o||o o ﬂ HiBE o sz

(C
)J

(C
)

F—ZER&R/N160mm (ZEER)
Trailer 160mm MIN(Empty Pockets)

1)—JLER Reel

ZaYl”
Label

J
LED&ES
Loaded Pockets

11.4*!

9*0

»60*3

(
D))
5lEH LERR/N100mm (Z=E])

Leader with Top Cover Tape
100mm MI(I\(I(Empty Pocket)

>

1) —4% &R & /NM400mm
Leader without Top Cover Tape 400mm MIN

* #EE1)—)LIZDE 5000 AYTT,
Reel Size: 5000pcs
* JIS C 0806 B FEAT—EVJICERLTLET,
The tape packing method complies with JIS C 0806
(Packaging of Electronic Components on Continuous Tapes).
* REFEORWGETIVRRER LT T—TE)—LICEERDE5E,
TURREX)TT—TEH(1ONU )DL TTEL,
LEDASHN—T—FZBEY<ATEEEL B Y ET
When the tape is rewound due to work interruptions,
no more than 10N should be applied to

the embossed carrier tape.
The LEDs may stick to the top cover tape.
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PACKAGING - TAPE & REEL

SN ILEEBITY—ILET LEFREIC AN, B —ILIZEUHELET . o NXOOXX
Reels are shipped with desiccants in heat-sealed moisture-proof bags. EE&ES No. STS-DA7-4989

R )—IJL
SR s
Desiccants
B—)L
Seal N

FusEs

Moisture-proof Bag

FILEHEREBRTAN, FAR—ILTRHYYET,

Moisture-proof bags are packed in cardboard boxes
with corrugated partitions.

SA )L Label
N NICHIN

¢Mhuis XXXX LED

TYPE NXXXXXXX
v kK K KK K

LOT YMxxxx-RRR
QTY. PCS

NICHIA CORPORATION 491 OKA, KAMINAKA, ANAN, TOKUSHIMA, JAPAN

AL Label

W NICHIN

s XXXX LED

TYPE NXXXXXXX
KK KKKk kK

N

[T

nichia LED

|__— | RANK RRR
QTY. PCS

NICHIA CORPORATION

491 OKA, KAMINAKA, ANAN, TOKUSHIMA, JAPAN

¥ BERBHFIRRRKKNTRLET

BRELHE Eéd’t‘(b\&b\iﬁAli“E‘CTo

**kxk*xx* is the customer part number.

If not provided, it will not be indicated on the label.
* OykREBFHZEIIOVTIEOVANESDIEE

SELTTILY,

For details, see "LOT NUMBERING CODE"

in this document.

X SUONITHRENERFSUIREEIHYFEEA.
The label does not have the RANK field for
un-ranked products.

* ARHRBETEVT DL BEDEEANSRESTHHFUAR—ILTRELET,
Products shipped on tape and reel are packed in a moisture-proof bag.
They are shipped in cardboard boxes to protect them from external forces during transportation.
* RYRWNCELT BT ESELY BOMVMEREZ SR LYLET L RGZEESEREICGRYETOTEELTTEL,
Do not drop or expose the box to external forces as it may damage the products.
* FUR—IVIZIEFKMIASNTEYFERAD T, BERNKITENLGEOESFELTTEL,
Do not expose to water. The box is not water-resistant.
* A ERICERLTEALYORBREH IV ERFDEBETOTTEL,
Using the original package material or equivalent in transit is recommended.
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LOT NUMBERING CODE

Lot Number is presented by using the following alphanumeric code.

YMxxxx - RRR
Y - Year
Year Y
2015 F
2016 G
2017 H
2018 I
2019 ]
2020 K
M - Month
Month M Month M
1 1 7 7
2 2 8 8
3 3 9 9
4 4 10 A
5 5 11 B
6 6 12 C

xxxx-Nichia's Product Number
RRR-Ranking by Color Coordinates, Ranking by Luminous Flux, Ranking by Color Rendering Index
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DERATING CHARACTERISTICS

NF2x757G-F1
EEEFS No. STS-DA7-10005
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OPTICAL CHARACTERISTICS

* KT SETY, . NF2W757G-F1
All characteristics shown are for reference only and are not guaranteed. EHES No. STS-DA7-9933
ERZARIIL
Spectrum
T,=25°C
I;p=65mA
1.0
~ 0.8
3
©
=
2
wg 06
£ 5
ks \
f e
B3 04
Z2E ' M M W
! \/ TN
=
©
0} 0.2 \
[«
\\\
% ~—
0.0 -
350 400 450 500 550 600 650 700 750 800
BE
Wavelength(nm)
R
Directivity e —-
A
Igp=65mA
OO
-10° 10°
<9
=
W <
£5
Ko
©
T 700
_800
_900

X E
Relative Illuminance(a.u.)

*OARFHETERMESUIRISICHELTINVET .
The graphs above show the characteristics for R95 LEDs of this product.
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FORWARD CURRENT CHARACTERISTICS / TEMPERATURE CHARACTERISTICS

* KIS ETY, NF2W757G-F1
(3 = - -
All characteristics shown are for reference only and are not guaranteed. EEES No. STS-DA7-10012
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*OREEITEEMTSUIRISITRELTLET,
The graphs above show the characteristics for R95 LEDs of this product.
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FORWARD CURRENT CHARACTERISTICS / TEMPERATURE CHARACTERISTICS

* KIS ETY, - NF2W757G-F1
All characteristics shown are for reference only and are not guaranteed. EEES No. STS-DA7-9934

IRE - EE FHiE

Forward Current vs

Chromaticity Coordinate
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* OARBHHEEERMESUIRISICHELTVET,
The graphs above show the characteristics for R95 LEDs of this product.
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RELIABILITY
(1) Tests and Results
Failure
Reference Test Units
Test Test Conditions . Criteria .
Standard Duration p Failed/Tested
Resistance to
JEITA ED-4701 Tsa=260°C, 10sec, 2reflows,
Soldering Heat #1 0/22
. 300 301 Precondition: 30°C, 70%RH, 168hr
(Reflow Soldering)
Solderability JEITA ED-4701 Taa=245+5°C, 5sec, 4> 0/22
(Reflow Soldering) 303 303A Lead-free Solder(Sn-3.0Ag-0.5Cu)
JEITA ED-4701 -40°C(30min)~25°C(5min)~
Temperature Cycle . . 100cycles #1 0/50
100 105 100°C(30min)~25°C(5min)
Moisture Resistance JEITA ED-4701 25°C~65°C~-10°C, 90%RH,
. 10cycles #1 0/22
(Cyclic) 200 203 24hr per cycle
High Temperature JEITA ED-4701
Ta=100°C 1000hours #1 0/22
Storage 200 201
Temperature Humidity JEITA ED-4701
Ta=60°C, RH=90% 1000hours #1 0/22
Storage 100 103
Low Temperature JEITA ED-4701
Ta=-40°C 1000hours #1 0/22
Storage 200 202
Room Temperature
Ta=25°C, Ig=65mA
Operating Life 1000hours #1 0/22
Test board: See NOTES below
Condition 1
Room Temperature
. . Ta=25°C, Ig=150mA
Operating Life 500hours #1 0/22
Test board: See NOTES below
Condition 2
High Temperature Ta=100°C, I;=65mA
1000hours #1 0/22
Operating Life Test board: See NOTES below
Temperature Humidity 60°C, RH=90%, I;=65mA
. . 500hours #1 0/22
Operating Life Test board: See NOTES below
Low Temperature Ta=-40°C, I;=65mA
. . 1000hours #1 0/22
Operating Life Test board: See NOTES below
JEITA ED-4701 200m/s?, 100~2000~100Hz,
Vibration 48minutes #1 0/22
400 403 4cycles, 4min, each X, Y, Z
JEITA ED-4701 HBM, 2kV, 1.5kQ, 100pF, 3pulses,
Electrostatic Discharges #1 0/22
300 304 alternately positive or negative
. 1bend to a deflection of 2mm
Board Bending #3 0/22
for 5+1sec
Soldering Joint Shear JEITA ED-4702B
5N, 10+1sec #1 0/22
Strength 002 3

NOTES:

1) Test board: FR4 board thickness=1.6mm, copper layer thickness=0.07mm, Rg;x=~93°C/W

The Board Bending is performed using an exclusive test board.

2) Measurements are performed after allowing the LEDs to return to room temperature.

(2) Failure Criteria

Criteria # Items Conditions Failure Criteria
7 Forward Voltage(Vk) Ir=65mA >U.S.L.x1.1
Luminous Flux(®y) Ir=65mA <L.S.L.x0.7
#2 Solderability - Less than 95% solder coverage
#3 Appearance - The light emission is abnormal

U.S.L. : Upper Specification Limit L.S.L. : Lower Specification Limit

14
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EEFR

(1) B4 bz & F A

Conditions Temperature Humidity Time
Storage Before Opening Aluminum Bag <30°C <90%RH Within 1 Year from Delivery Date
After Opening Aluminum Bag <30°C <70%RH <168hours
Baking 65+5°C - =24hours

o AF:aF] R R# %R 3 (JEDEC MSL3). X TR K493 m M &5 4+ IPC/JEDEC STD-020.

o K KR X MOT A5 BN P B AY K5 A KRR, Wbk sh3t iAo A AR R | 9T, HAAFHRKT.
B A TR EIA AR EEMERDRE, BN RATHRHEK,
BH B R TRABRE SHHAEEC T e,

o EATIRBHIGMFHRE, BUFHELR T RA ELME LILRE FH (BHGNARRITHE) THIKRE. WwRA =S E,
LPRE LA TRANGEHESFTF, REENEHRETAED BN NGEFGH R F.

o XML THREMR, LAt LED #ATHM . BB ARE RN, THRARAGEE N X LR A 2 LT,
B R AT 1R

o KESIMFHEMA/SMI LA LR 2B, o RFLRBEASH BIRE KRG, BREADTRALELTA,
ST SR B A A F A E R Y. AP R THELAREAEHESEY, RFTHEHREAD NG EHNGHN*ZRT,

o M AR A F BWHE)E, T LED FAMH = £ 8B ARTE AARA IR IME NGB IR AR, BERBLTRALLR,
BAWEEAFEINA LR EGHEATH R80T, BRARFRIT, £24ERUFETRAAMREGH MK,
B MR RE AR LR T e A A TR R EiE MR R B K F

o RELEZSTIRASHARBRDGMA (BB, KEFFFTREARK), WREERBKES T/ BRERFF,
TR AR R, 3 F il Bk s R R,
e RERERNLE, RIERAREE, REPEEIKS T I TRERF B ERRE

o AESRRELBEENY WA, BALBETREZG I TRALLEE.,

o HUREAES LKRWGITLT,

o FULKMABATRIINAHRS TERGITRF.

(2) 428 7 %
o AR HEHIE, EERILE LED R AR T LR KFL(E. RIFHE LED #H#IT 2 WiRIES . 4o FiE F 2 wEIESF,
RIFE R4 T (B) ©%, BA (A) £3B89ELEDWEqE/EE R, THRFEANS LED 9w AAE AT,

C
>

o FHEALENVAIBHAT R, FELAXSRAMEARARELE, RF@ AT Hime i,
R B8 AR T LG R S e R, AAHX TR FEBTEHO L4, 12 LED % 25145,
BRI ERAER, ATUGHT—, RiZERIETR,

e T3k LED #9445 3452, #hLARITFAT LR 10% A L,

o % ik LED £ B F R AF TV E,

o A FIMERAZSIY, LAUKIBIHRMB| LK, BBty 3 E

(3) AT aEEFR

o EAELMEAT, RNEAZERAFEMAEASS, BATRERLED X @75, HAFHEERRTRY M.
BT RE R A e M A&, B LED LTz,

o AfERETH, E&ERILLED B R A, ABFEMBEAREATG . Kk, HE, R THHR, UARHEARE.

o BETRFHFSRELHS,

o NiLZFEAAFRMOECRRESL., CRREL TR FESTEMBE LI, HAMFEMBERG, K&, FE, 2XTH, HLX,
LED KL%, WAE LED HaLR%.

o AEGFAT AR AEGMHM, 12240 R B A G 2R,
MR SRR A RS LED # 8 R R #rh. 5 oA 5 A AL B &0 54 St P A A% R b A A

15
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(4) & FeEEEM
o AURMEFBHERMRIMEFT LTEF, CRROGTHTRBINTERERE,
B b /22 LED B & B 5 R 4% 1 b AR a9 B2t fodi vl oF 49 LED % 7 ) Bl Do
o ARFHMMF|F LED LB MAME ) KAk aEmK, HARE LED Wik LED & FTRAE S B MARE /7 8912 K .
o AWM IE| PR FHBRMgE, LAKAENTL,
o LED FAZi#t# (EZR., B, #4667, — k&8, E0E) KEWERAMAINEYHTRIZND LED &4 ZAIE+ .
HAEFHRET, TLEARAMNRED TR AFATRESWRETE. RAHANNEHHTE,
TARFELED bt K@K e £, ARATHH AL RRGRE, BiZiEs BT
o RGNS RAEFHNRE TR A &, LMFRLATF RWMEBQTATRE, AFHNERTERN T LFHETRE L IR R R,

(5) e TaEEFEN
o AFGat# Ak AR, FAASCIRAELENTETEA TRALTG, £AZ 50T RS H0,
B A P R AR AT 8 15 # A
ERGHEFIR, FERRE, T8, FERRRFREIEH
ERERBRFTHEE, TRESERGR LR
1% 3 AR AE 8 TAE & Fo i fik T RS
o FRMERIRANEEEHGIIA TR BB, RE&EFEEFERER,
FBINKF R G AR B e F T B R R RS R
o WwRATAAR EE P AL AKARBHFLLEMNR, Rz AATHH LT,

1 0 F LA AT
AR G b A R A
1R 8T RAER T Fa il 77

o WA R EBIMRG W AFEAE T, RATLHCHGHAE LT E,
PR (S2mA) THITERECELET RS b #H €545,
o WRAFHRAETHEMY, 2HIEGEEGRIBMAERFHF.
e g (Ve<2.0V at I;=1.0mA)

(6) #=EE
o KT AP LMIERMERE. BTG HBEXCHRRG M A LED 9B & % & Hvh, HLEBBRILTTE,
EENKE, RiLLED 408 (T)) B4R KA.
o AR WIR L IZMRER BBE (Ta) &E, FHREGRZTHITRHM.
o TUUME AT 2 Mkt et siBE (T
1) T)=Ta+Rgn'W 2) T;=Ts+Rgss'W
*Ty=#5 508 E: °C, TaA=3R3EiBE: °C
Ts=l @A (f#): °C
Roja=M% &2 B B A B4y #a: °C/W
Rejs=A 4t 52| Tg M & KAy ik[a: °C/W
W= A& (IgXVE): W

— —

Ts Measurement Point

K

(7) &k

o TEAE R KA MIER (B RAEEFF) FERKZ S,

o A HRIFAERAFAELF k. o RAE B HALF SR F L A F RA NI A I E Aot AR R T R F R,
FohAAF (CFCs) Bl A FKCEEE R,

o TEAFBMEFTHRIATH RN, BRAENA LA FAEHFRAZTRTERK.

o AESMRIFAEAARB R AL, BATHRE TABRAFALGME o FFo v BRGE T AT LED 8RR #R.
do RAB B IH R K, LI F RHIAT R R R AR i R R
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(8) MkmF 4

e 2006 FHEGFEIERS (IEC) M6 X THIT AT R A A AW F WM IEC 62471 +,
LED &4 £z A& 69E AEE AN,
G b BARE 2001 FRATEABE 44X %2 MM IEC 60825-1 Ed. 1.2 F, LED Lo S AXERNTERAA,
122 £ 2007 6977k IEC 60825-1 Ed. 2.0 F AKiE A7E A + Mk,
B R4 A A R4 B FAe e KL A 4% B 2T AT 89 848 IEC 60825-1 Ed. 1.2,
B gl ol AT AR ) A o B [ R Ae e KG9 ALAS 2 AT AN o
#4E [EC 62471, BB KIS MM FTHLEFAL R L P, RRALSALERSOHAHEL LED T BEAHEE X2 F,
HALREIAIRS T 49 LED 4% B A FALE AAL LED #87T A M F ARG, R Anid ),

o HLAMNKS B AR MR B I TRE, FFHIEAR K F SRR TRE LR ZEETRE B AT &6 N AT AKRE RS E.

(9) #£At
o AESBUGHAT—MMRH, FLA&H, &F 2% (@45 %), J?'-flliiy’iiﬂﬂﬂ"i‘f&i*‘”/‘é’l%‘#%mi\ Gl &, feha.
MER. FEHEMB. BRVEE. BALHENFR, ZOEE, BREEE, 208 EE, R4XEH). WRAT LEANKRAL

Fab S AT A A R KO, R T A P @A TR 69 Lt M’A\Q%T‘é\ﬂﬁmﬁﬁk HRATRIE,
AR RIE RE RN Y ZRER, RAZFHE, AT AR
A= AEM ISO/TS16949 A E'“E!Zﬁi? FREARTFAE

o BEAZINALREHHAT, BLiBdRKIAFNKZDHITHMBINT. BPELIARZDBARR, LREIITIHRBIT,
AP H B,
o AR AT R, ATHRAZEES AR ARETER, Bk B ERMSAAS QR ETRIE. FHAEZ T,

Fo B B AT B XA FL?FZ\*‘PJ
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