W | & H | & H | E K _
Approved | Checked | Checked | Designed & l:'l:ll:l ﬁ %’ 13 1
@ e 7 PRODUCT STANDARDS
N1 % k@f\ LN28CALX(U)
&5l /TYPE FHREFEI S A A— F(GaAlAs),Red Light Emitting Diode(GaAlAs)
A&/ APPLICATION |#% f& # 5% M /Indicators
#1,/STRUCTURE GaAlAs ‘
7%,/ OUTLINE Bt X,/ Attached
o5t B K E B P ¥1 Irp IFDC Topr Tstg
ABSOLUTE
MAXIMUM 70 150 30 -25 ~ +85 -30 ~ +100
RATINGS mW mA mA C C
A8 4/ Condition Ta=25+3 °C
X %K - E K B ¥ M Optical Electrical Characteristic
H H W B % % BEHE | 8 Limit | B ff
Item Symbol Condition Typ. Min. | Max. | Unit

g 5 mERERBRT —
Forward Voltage VF IF=20 mA DC 1.8 2.6 Vv
¥ mE MR OE N _
Reverse Leakage Current IR VR= 3V 100 nA
J . B (iﬁi_ £) Io IF=20 mA DC 25 13 med
Luminous Intensity
v — 7 % k¥ E _
Peak Emission Wavelength Ap [F=20 mA DC 660 am
AR 7 b EIE _
Spectral Line Half Width Ai |1F=20 mA IC 20 nm

¥1) -IFp OFMAIX. duty 10 %, pulse width 1 ms.
* The condition of Ir p is duty 10 %, pulse width 1 ms,
‘DC=1 mA LLFRUHINNEEH pulse width 1ms, duty 10 %3R5 O8BIHAR IR AIZBI L
F LTk, BRVWELEOBRBEVWELETET,
*Please contact us for further information regarding special operating conditions such as
IF :lessthan DC=1mA
IFP: less than pulse width =1 ms, duty =10 %

X2) V— FMERUORELE : Fe® + RBARET 4 v 0,

Lead material is iron, and its surface is dip-soldered.
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BUHELEE - REGH
Relativs Luminous Intensity
N Wavelength Characteristics
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-E? 00 ] : Ta=25C
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9MIZRY / Outline LN28CALX(U)
$36102 B /Unit:mm
B o 30102
2 16
39
&5
(1]
£’ N
g2 b
x g
§ n
3 =H |
l—=r s
2-Q.7max, i ' . |
Q. 111 04510 1
2-045+01 Il L, e
9
1 Q
~A . 1
RS ]
\_r:
al
.>:<. Spuat?
;ZJZQ 1 Anode

2 Cathode

NOTE
BrEETELAZX0.2
RPXEHY - FRTER

BEBRTTZEETT,

Tolerance is 0.2
unless otherwise
specified

¥Reference.

(EE]

ZmIIEIEI NS D, U— FREOEBMEBEICLEER U TREIMENEX A, #ULEULT, U-FROEZHUE
FTHICEDU - REABLHT NS DEY, EEMENICREIRISDEEAN. U—- FEHICHT 28T OERESEEL)
BUEKTY,

[NOTE]
Accordingly mis-alignment of the left and right position of the lead wire may expose the lead part. Although this will
not present any problem in its reliability consideration toward lead exposure should be given in the designing.

Nov 27, 2003

Panasonic BEIREMTEFHNE% / Kagoshima Matsushita Electronics Co.,Ltd.




13 - 5

{S#EMREFERE / RELIABILITY GUARANTEE CRITERION LN28CALX(U)

o (SHEMRIIEEILI, MIL-STD-19500H LTPD:15%)T9,
® Reliability Gu_arantee Criterion (MIL-STD-19500H LTPD: 15%)

B H A BROF # #HR
Item Test Condition Results

e & B fF BB o

Consecutive operating life test IFpC max. , Ta=25 °C, t=1 000 h 0715
a R M E F & _

High temperature storage life test Tstg max., t=1 000 h 0/15
® = K E & & —

Low temperature storage life test Tstg min., t=1 000 h 0/15
aEEEERESFD

Temperature humidity storage Ta=60 °C , RH290 % , t=1 000 h 0/15

life test
T A~ £ 1 JRE / Temperature : 230 °C 0/15
Solderability test t=5s, 1@, 7799A{EHA /t=5s , 1 time, flux
} JRE / Temperature : 260+ 5 °C,
X A £ m B t=10s, 1B /t=10s, 1 time 0/15
Soldering heat test ¥ BIEERTED 2mm BEUTEE
X Min.2mm from the package
B E Y 4 5 ) BFE / Temperature : [Tstg min. ~25 °C ~Tstg max. ~25 °C]
Temperature cycle test BFfE / Time (30 min 5 min 30 min 5 min) 0/15
(gaseous phase) x 20 cycles

] & - iRE / Temperature : [Tstg max. ~ 0 °C] 0/15
Thermal shock test(liquid phase) | BFfE / Time : (5 min 5 min) x 10 cycles

& T h=75cm , fiik , BAET , 3 @ 0/15
Fall test Maple mood h=75 cm, 3 times

Uy - B 8 5 ik

Terminal strength test W=9.8 N, t=30s 0/ 15
D o—- F 8B I H W=49N ,2[E x#@EERTHICK S, 0/ 15
Lead Bending test X Resinous root division

I FEFIEE#E / Fault judgment criteria

BT - Electrical Characteristic

] 5] % = AR M FOFE B B
| _Ttem Symbol _ Test condition Limit Unit
B 5 P & k& T | ERRRORERICET TR 12 .

Forward Voltage Same as the Product Standards Upper Limitx 1.2
% 5 B e B & R X | ERREOREICEC ERRFRIEX 2.0 R
Reverse Leakage Current Same as the Product Standards Upper Limitx 2.0 H
2 B o | EERREORERICEC * T RRREHE 0.7 —
Luminous Intensity Same as the Product Standards *Lower Limitx 0.7
fth - Etc.

#5 - T / Resting, Discoloring #5 - TRMBEC &L / No Rusting, Discoloring

REMAICTISHA LA &
XA TEHEE / Solderability The solder must stick to steeped

Part more than 95 % of the face area.

* ENMES IR DERIEL RIS, WHEx 0.5 M EOBREFREHATELELET,
% The decreasing ratio of luminous intensity after the operating test should be greater than 50% of
initial intensity.
ERC / NOTE
ABMICHZEZENCENFE LS, SELEDETEL),

If you have any special requirement, please inquire for us.
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¥ BASHMICIHEHEECZWRERIVELRIZEGSIIZORD TIXHD LN28CALX(U)
E el TR

X When a small number of delivery of goods is required,
there is an exception.

1.8% ﬁﬁ%/Packmg Division

1) IRULK/PE bag 100 pieces
2) h-k4-A / Packing(inner) 1 000 pieces
3) ' y¥7 -2/ Packing(outer) 10 000 pieces

1 D-FI-ARDO7VNREIIRVVED E UE T, /Ranks can’t be mixed in the inner case.
2 N\ yiVY F-ARDIV)REIIRIE LE T, / Ranks can be mixed in the outer case.
*3 ENXRFOY-F A CDOVTIEIAEEULET,
Please note we are not responsible for damage which occurs during transit
shipping etc.

2 . /R {L# / P E bagindication
6 ...... HE Product No. \
@ Pana.sonic @ @ ...... 7y7 Rank
~-l_Semiconduc ® ... MWELE Quantity
,,,,,,,,,, ~a ,. @ ... DB Date code
- Rl 3N = 2003811 8B
‘ R *Example of date code.
JE : | .- Date code of “10” indicate Oct.2001.
® B 5 (date of PE bag and case packing.)
Matsushita Electronics Indastrial Co.Ltd. Jan. Feb. Mar. ...... Oct. Nov. Dec.
Made inJ apan l l l l l l
K 1 2 3 ... O N D /

® ﬁQF‘ — ,/ /® ------ @ Customer code

ol @ ... N'-d—F  Ber code symbol
W= | ¢ s Product No.
@ ... N=E Quantity
J[|||[|J|]|j|[k|||||u[|]||| - / ® ... SV MRBADOLIVIETN)
—3) Rank(Describe all the ranks inside the packing.)
__________ ® ... ZEWEBROEZEEFZTAN
IHNHHHH“HH“IHIWIHIHIHHIHNI“ ] Date code
IPanasonic PHIE IV AP \ ( Describe all the date code inside the packing.)

3 . Label Position

. IRy F V7= ZDBE
VARl oA} = Packing(Outer)
Packing(Inner)

2

LI
L0

L]
—

> 2a9 7 X))
Label D Label
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Matters that Require Attention About Handling LN28CALX(U)

1 . 885t E®iE%E / Matters that Require Attention About Design
1.1 LEDI, REBMETICESH B UTHERAINET E. DIHDOEEZH TERNKIEICEDD
BERTHRESHNMECDET., VI REBMNZESERTSL 1o
X, EEDON- OF F B, BRINICBEEGEERAMD DALV, REHRHIREST 14— kO
FEREREELTTRSEL),

If an LED is used without a protective resistor (connected in series), a slight change in voltage
causes current to change significantly, resulting in a burning damage due to an over-current.
Therefore, use a protective resistor without fail. And, when the circuit is turned on or off,
consider the use of a diode in the designing stage so that an over-voltage (over-current) may
not be applied.

12 UAFRERIEOBRETFTOEAIISEIT T L)
- ERPEEUAIOEET 150
- ®Hm(LED)NEET BB

Avoid the use under environments as shown in the following.
* Aplace where dust or corrosive gas generates, and.
* Aplace where drops of dew generate on the product (LED).

1.3 BERAOREICDVTIE, ENOKRERIBMBLLEDOEMREDBEIED, BREENSITECEHRA
(LED) ANEEh3Z EQRNEDREERFTET > TS,

About the arrangement on substrate, deign the circuit so that the product (LED) may not be
heated by an adjoining high-power heating element such as a circuit or too high density of
parts.

2 . IZATEMIFICDUNT / Soldering
2.1 RARMITIIERRE & D BBERTTEBE T 3mm U LB U TITERAT L),
Use soldering with the distance between the substrate surface and the root of the resin kept to
3 mm or more.

22 BERADQOEMIFIILED CE5AZHARX L ANKENE, FEIATBIEICBNIET,
ﬁ TROEZEFICDEXULUTIE. —BHRREGETHD, BERE-ILRBOXRES, EREROKE
ERNREZICKVERBRDEITDT, OHENUHBRERINC EEEBRINELETREGERELT
IE%&@*J:*;EBJ?EL\E&L&@*O

Direct fitting to the substrate, which gives much thermal stress to the LED, is likely to result
in no-lighting-up (breaking of line) trouble.

Further, the conditions mentioned in the following are general ones, and they differ depending
on the size of resin mold block, the size of the packaging substrate, packaging conditions, and
the like. Therefore, we would like you to confirm the absence of any problem beforehand, and
then, decide the conditions.

CTCHhRE B3|
FlInE 350°CBAF 5 PR

(E%% : 1M@) [BEE]

cZTCHETU=ERIL=AICAFLRAZMARUERIC, BEULTTEL),

« TTHRIBEN350°CALEERBMFIT, 10°CERBICHBEZ 1 MEHELTTEL),
- WAIERE COEELRTERRBLILET,

Jbe—rEE 7T b — ~EERS FATEEE |3 A TERSRE

FTavS 100°CAF 60 FLARS 260°CBAF 5 LA

(B : 1E) | [#E]
- BNREERE TOREESFHENLET,
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LN28CALX(U)
Temperature at the Tip of the Iron Time

350°C or under

Not more than 5 s

Manual
Soldering [Remarks]
(Number of * Consider that the tip of the iron should not apply stress to lead frames.

* When temperature of the tip of the iron is 350°C or higher, shorten the
time by one second at every rise of 10°C.
* Please finish the work in a short time as far as possible.

Preheating Preheating Time Soldering Soldering Time
Temperature Temperature
DIP (Number of 100 °C or under Not more than 260 °C or under Not more than
Times: One) 60 s 5s
[Remarks]

Please set a low temperature condition as far as possible.

¥ ABRFOERIFEIEZZESDET L),

Note: For confirmation of the contents and the like, please contact our Business Section in charg

221 FRIAEEIE, CTEREOLENADIEICEELTTSL,
In manual soldering, be careful about excessive rise of temperature at the point of the
soldering iron.

222 BIEERET 1 v THBICRET 5 EIFBITTT L),
Avoid dipping a resin portion into the dip tank.

FART 14y TEROUEBEEBTITTEL, PEEATITOHSIE LLEIIARMITERET.
LEDNMEBRICEIBELVLTHESMAX L ADIMHOSRVAETERELTTREL),

Avoid correction of positions after a solder dip. If it is unavoidable to do so, carry out the
work according to a method that gives less stress as far as possible after the temperature of
the LED returns to normal temperature.

[FATERITEERIR. Ry FSUTRESORBEHERERLET,
Upon completion of soldering correction, it is recommended to confirm the result by a hot
lighting-up test or the like.

FARMTE, U—FEIL—ANMASHICRETZA R L AZMABRVERICUTREL),
%Li&%g}gﬁ’]x FLAZFOEERX FLRAICHHTBRIERBUNMMEXIOT, DKL EEZSFEL)
BICHEDINSVILEDZEIRARITTIRARMNITITZGSICIZ. U-FIL—-LA'BEYEY
TEEULU—=FIL—LARFLZABMOSRVERICIIAREMITELTTSL),

In soldering, do not give stress with the lead-frame heated. Since we do not make
guarantee against composite stress (for example, thermal stress plus mechanical stress),
please be very careful about the matter. When an LED small in outward form in
particular is soldered by a soldering iron, carry out the soldering work with the lead frame
fixed with a pincet so that stress is not given to the lead frame.

22.6 75 v A3, OIVIIS-K-5902)D4 Y TOEITIL T =)L (J1S-K-8829 ) BRK I3, BF
DEDEFEATEL,
Use isopropyl alcohol (JIS-K-8829) solution of the resin (JIS-K-5902) or an equivalent.

UIJO—-4FPREBI CEITEITTREL,

Avoid passing through a re-flowing furnace.

228 A—EREICF Y TBRAHZHSE. Fv IBROBEZIECDRICLED O VY — F&ET
2TFRELY,
If there are chip products on the same substrate, insert the LED after the adhesive for
the chip parts has been hardened.

223

224

2.2.5

2.2.7
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LN28CALX(U)

3 . 7UY FEMICDLI\T/ Printed Substrate
ERIIAEERECEAT S, RAI—R—JILEROERJILED C5ZA3HX FLANKELR. R
RATERERD ICBA D T,
Use a substrate for one-side mounting. The use of a substrate for through-hole is likely to cause
no-lighting-up (breaking of line) because it gives much stress to LEDs.

4 . %%ICDL\T / Washing
WRBREIR 4V 7OELTIVO=-)
=EREIIERT3INUATT, BEET#IIL EDEERNOHZENIEIRSEBLNEROKE
S, LEDBUDMIIFAEZFICLDERIEXT, #UEULT, 5N UHERKETER UBBEORL\E

EREROLERULTTSL),
e, RBARFRIOFERICHC > TNV — Y ORIBEMESN B ENB DX T D TR CHERBD
ECERATEL,

Recommended solvent : Isopropill alcohol.

Dipping time is less than 3 minutes in normal tempurature. As for ultrasonic washing, the
influence of the resin part on LED is different in the state of mounting of LED and the size of
VCO, etc.

Beforehand, Check that it is satisfactory in the state of mounting. Since package resin may be
invaded, check using of an alternative detergent enough.

5. LED®DEDMIFICDOINT /Mounting of LED
51 U=RIL—=LICAFLABMOD > fARETOEDFIFIZLELTTEL),
T—EVTROI7VYFIIU - FEESIDRDAFTLBVERICEELTT L), IS, BAERFHE
HIhTLWALVRIOU - RFOZUYFICIHEEZHEENKRUEXT,
Do not fit lead frames with stress given to them. Consider that taping products are clinched
with lead wires not pulled in. In particular, pay much attention to clinching leads on the side
on which light emitting diodes are not mounted.

5.2 E*&%ICHYUNIT%%%\ D—F2 l/fAF'a‘iHCZ L AN B ERBREROINICY — FIL—-L%ZIT
/uT:;MlT ULXT EHEESRICEREE L. ESRBEDOEREQRDET, BHBNNERZEE >TER
ZCHATL),

Mount the LED in the substrate of a suitable hole interval. If LED is mounted in the substrate
of an unsuitable hole

interval and it solders further, modification will be produced into a resin portion and it will
lead to the occurrence of the accident.

5.3 LED QERDII. BEEAWICA v /\—1E L EDDIRAPAR - —F&FER UERKEH S8
AEMRITE TOEREZ 3mm U EMR LTSSV, BERANDQEMIFIFLED CEA B FLANK
TR, FRITEREICEBADXT,

Positioning of LED should use a stoppers, or spacer etc. fundamentally. Please secure the
distance to a resin root from the substrate surface 3 mm or more.

Since a large-scale heat stress is given when there is no space between a substrate and a light
emitting diode, a light emitting diode may be destroyed.

54 F—RAEFZRVTLEDZERDMITIBIES, EROBMIMGINIEL V- FIL-LOEYFEEL
C—HESETTS), HILTr—X BERFOREICIE. LEDESHIEENENDOTERNEEEE
U, BEROTNZRJIV—-FIL—-LDEIDTZURED, EULIIHEAEOEIRELT, U-FT
L—LERANEODEYFILEBHLEULTTEL,
When you mount LED using a box etc., make it in agreement hole of a substrate correctly with
the pitch of a lead frame.

55 BAET 1 v TRHOMEBEX LIS TERNL EDEEEY 2HENSH 53 O MFITIREEIC
J&U. LEDARRLABIDODICKWAEZRVTTSEL),
When you fix LED to a substrate for the purpose of position gap prevention in the case of solder
dipping, use the method according to the attachment state where stress dose not add to LED.
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56 BIEEU— BT L —AICHEIIZ ELXAI0 1) T EHIEOBIZORSRUTESR) ICEAD XY,
If mechanical stress is given to resin and a lead frame, it is likely to cause destruction of resin
or no-lighting-up trouble.

18 (10 . 7
el

6 . U-RIL-—LDT#—ZY/RUVAY FIZDLVT/Forming and cutting lead frames
6.1 U=RFIL—-—LDIT*—=ZVTRHE
Method of lead frame forming

6.1.1 7A—SIVTMEBIRZYAIN=HY FEBLDTOBHR TIT>TFEL,

Forming position must be lower than the tie bar cut point.

6.1.2 U= RIL—LADBRANZRERDIERRBI A —ZI VI HEESFT . U-—FIL—-LESIFAX
VF. EVey FRVARESTEE U BBEREBICA L AAMOSRVVRICT x-SV T %&1T
2TFRELY,

Avoid the forming method that the root of a lead frame a serves as a fulcrum.
Perform forming to fix a lead frame by the radio pliers, the tweezers and others, for stress
tonot add the inside of the resin.

613 74—V TE BARMITRICIT>TFSL,
Forming must be made before soldering.
54N\ =hyt / Tie ber cut point

b’ vty / Pincet

62 U—RFIJL—-LHYHGE
Method to lead frame cutting

6.2.1 HBEENSERDRETY —RIL—LDAY FETVET E FRATERREEDFREREZD
FIODT. U=FIL—LDAY FIERDIRETITOTFEL,
Do not cut the lead frame of the product of a high tempurature state.
Since it becomes the cause of the occurrence of the accident, please perform the cut of a lead
frame in the state of normal temperature.
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o [AFRFICHIIHAILLR]
[THRMAR STRESS TO OPTICAL DEVICES]

HEF(LED,74M 12-F 72 IC, 74 MU, 7487 7 ))DINy r — I H#EBIT. XiBEREZEER T 31,

ZOHRISHMAZEANS C ENFIMSNTUIRT, D, ICLSIBRED/\y T —IHiRICEEN
AERREMEC, SARFEEEEICHIET., EMFERPRIBERAEMK L EREM TRE
SNTLRLE, BFROARFORI FLRAICLDHNBETOHRRE, RFERIRSE SRR

ERDXT,

Since the package resin of optical devices (LED’s, photodiodes, photo ICs,

Photosensors, photocouplers) attach importance to light transmissivity, it is restricted to
include additives in them.

For this reason, it has a lower thermal deformation temperature, compared with the
package resin for ICs, LSI’s, and so on and is in the vicinity of the maximum storage
temperature.

Unless it is designed under the operating conditions, taking into an operating

Current and ambient conditions into account, the optical devices may be destroyed such
as lower light output and disconnection due to thermal stress applied to the operating
optical devices.

o REICEHOEMBHRS LUVFBROSERICHIE> TOHFEL\ETEEIE
Request for your special attention and precautions in using the technical information
and semiconductors described in this book

() FEHICTHORRMORKT, HWERBBRWIEESE. CRATI2EOEBMEI B0, X
feld, SECHSHIRIE. BABRFOFINBETT,

An export permit needs to be obtained from the competent authorities of the Japanese
Government if any of the products or technologies described in this book and controlled
under the "Foreign Exchange and Foreign Trade Law" is to be exported or taken out of
Japan.

(2) AEBICTHORMBERESHBOARFERVICARBRLEEERLICEDTSH ), BHELLIZ
BB DM EEZ OMOER [CXHT SRAEXTCAERBIEDHHEZERIT 5EDTIEIH DX
i,

The technical information described in this book is limited to showing representative
characteristics and applied circuits examples of the products. It neither warrants
non-infringement of intellectual property right or any other rights owned by our company
or a third party, nor grants any license.

(3) LRICERT 2FE=EMBEDEFNICHNDIEENELELLIBS, SHIZEOEZESEDT
[FH D EE A,

We are not liable for the infringement of rights owned by a third party arising out of the
use of the product or technologies as described in this book.

(4 ABEHICEREINT\3HMII, FEME- —MEFHE (SHHE. BEHEE. sHAIHES.
REHMAE) ICEASINZCEEZERULTEDET,
BRILRE., ERENERSh, TOMELRMMENERAGEEN LD, AMECBEERIF
BNOHSAE- BEME (MZ - FHA - RBMEE, MEHKSE EnihRE. Re2REQ
ENCTHEAEHSZBADOSERRV, SHNBRUCFERRUIIMNCCERESZEADSEEII.
SRIICEMEEROZTITHEMBLETY,

The products described in this book are intended to be used for standard applications or
general electronic equipment (such as office equipment, communications equipment,
measuring instruments and household appliances).

Consult our sales staffin advance for information on the following applications:

+ Special applications (such as for airplanes, aerospace, automobiles, traffic control
equipment, combustion equipment, life support systems and safety devices) in which
exceptional quality and reliability are required, or if the failure or malfunction of the
products may directly jeopardize life or harm the human body.
* Any applications other than the standard applications intended.
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(5 ABLCTHLTEDZIRBRUORRMLERL, BRBEDEHICTFERSEET 3IHE50'H
XIOTHTHRSIESL), LA > T, BEILRE. CBA. CEABICKRLEXULTIE Fdlc
RITORBRIEEXCIIAREESKROML. CRALSL,

The products and product specifications described in this book are subject to change without
notice for modification and/or improvement. At the final stage of your design, purchasing, or
use of the products, therefore, ask for the most up-to-date.

Product Standards in advance to make sure that the latest specifications satisfy your

requirements.
(6) FREICREULT, BICRATER, EMFEREEEE. MEMFEC OV TIIMRIEEEANTTERTE

EFTEOBFEVREUET, RiMEZBA CTERINCIEE. TORICHE U330 RBRIC
D\TI3EMHEUVUTERZALEHA,

Ffe. RIMBAOCHERATH > TEHRBERICOVTEE FAISN ZMEREER, HEE-1
HECEEOLE. BUHEROIMENRETIERESENABEN, NEEW. HalREEREE
£ USER\TTRRET. EETRIRET. REIEHLEREREDY AT LAORREEBE L TCLV\EESE
FIELOBMELVHMUET,

When designing your equipment, comply with the guaranteed values, in particular those of
maximum rating, the range of operating power supply voltage, and heat radiation
characteristics. Otherwise, we will not be liable for any defect which may arise later in your
equipment.

Even when the products are used within the guaranteed values, take into the consideration
of incidence of break down and failure mode, possible to occur to semiconductor products.
Measures on the systems such as redundant design, arresting the spread of fire or
preventing glitch are recommended in order to prevent physical injury, fire, social damages,
for example, by using the products.

(7) BEEREVELTBIRMICOEELTIL, BE2OEEERIRZDUOID, BDRDLFH(R
FHIE. FEEROMERBRE)ETFo>TIERATSL,

When using products for which damp-proof packing is required, observe the conditions
(including shelf life and amount of time let standing of unsealed items) agreed upon when
specification sheets are individually exchanged.

(8) Eﬂfig—g‘ﬁitlii‘%ﬁ’éﬁﬁd)ﬁglcJ: ARG UIC, BEICIIERT B EZESSHD
* o

This book may be not reprinted or reproduced whether wholly or partially, without the prior
written permission of Matsushita Electric Industrial Co., Ltd.

(99 ZDftt/OTHERS
KAEZREICEHAURBPEEOUVENE UIFIE. @HTHEEHLEO LRI ZENDELET,

For the doubts or necessity of change in this specification, mutual discussion will be
made for the solution.

glcs ;EB' 3.11 lé 51\/’ VEBIEYE RUSTRERRMHI—tIER (E8aE. TRTOER) L
Not using the Q D, C and PBBGs in the LEDs.
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e {R &I/ Guarantee
EEMRRERE I EEYERIEEDIEBRUORERATORIEEBHMUET,
R %_EEIJ.%I*])\%iWT‘O)ﬁEET@ D, RFLICHESFETE, BEHESFORBIICENEE
VXY,
X, ROBEICIIFRAEEPR TEEEESETIEEEXT,
@ BDTR/VOFREFBERVER > ERIC L 2HFE,
@ AREREEPHREEZICLZEESOME,
@ KXREFOATTMANICK > TEUREHPE,
RENRLEUCESIIFERELTHELSV O L, ARSI TCIEEERZRREIC U ETUES
RSB TEEZXT,

Our guarantee is limited to that within the items and conditions of the reliability test
results or reliability guarantee criterion. It is also limited to that of the delivered product
itself, and we are not responsible for the labor cost for replacement work, compensation for
loss, and the like. The following cases are onerous since they are out of our guarantee even
during the guarantee period:

® For failures due to careless handling and or erroneous use,

@ For failures due to improper repairs and or conversion, and

® For failures due to force majeure including natural disasters.
If any doubt is raised, both parties should meet to confirm the matter and make its cause
clear. Based on the results, necessary measures should be taken.

o ZMftt / Others
1. BHEDOREBICEAT B ROEIEIL, KPUALEEICEEH SNTVBZIFIENEKRTHD.,
ZEUFICR DO SN ROBIEON., ZKPANEHEECEEH I NTLRFIEILTZED
MNELEDEDELET, BEU. NMEICEUTIIRERITEEHEEZEITL). WRHEEEHL
£9, ﬁ‘%ﬁ_ﬁé TETIMNENE UEBESIRINEICLIONANEEICELVLCEEOH#NERD
ERIDXT,

For matters on quality agreed between you and as, those mentioned in these delivery
specifications only are valid basically, and matters decided between you and us before
the receipt of these specifications become invalid unless they are mentioned in these
specifications. But, if any inadequacy is present, we are ready for a discussion with you
to settle the matter.

In case any modification is required after the receipt of those specifications, only
matters agreed by you and us are valid.

2 ERERRVEBARICEAULELTIE, SERTSVEIERSEVRULET,
For a special application or question, contact us before the fact and without delay.

3 . AMAABEBICEH UL THIFIRICOTIE, RAESNCREDEDEMARULITA, £
WHHHAH, EERLETOESG. TOMORBEICOS XU TRIBERICTREACHEB T,

Though we will deliver the products for which we guarantee the matters on quality
mentioned in these specifications, please investigate on your side the incorporation into
actual sets, duration under actual working conditions, and other matters on quality of
the products sufficiently.

4 NI EETE. 2 BEZ > TERANZEHESE. RESNLEOLFMBLEIITOT,
7 RFEVKRT,

If these delivery specifications are not returned to us within two weeks after the issue,
we regard them as received by you, which please understand.

Nov 27, 2003
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