mlOE | B OET | W OED[fE R _
Approved | Checked | Checked | Designed %3 IIII:I'ZT iﬁ‘ % 13 !
€: PRODUCT STANDARDS
ﬁ; k% %3 LN38GCPX
&5, TYPE FERIEH A A — F(GaP),/Green Light Emitting Diode(GaP)

M /APPLICATION |& # % % M /Indicators

#1&, STRUCTURE GaP

N, OUTLINE Fft B4,/ Attached

o B OKE R P %1 Irp IFDC VR Topr ' Tstg
ABSOLUTE

MAXIMUM 90 150 30 4 -25 ~ +85 -30 ~ +100
RATINGS mW mA mA \Y C C

R4, Condition Ta=25+3 °C

o ® W - B K K 8 - Optical Electrical Characteristic

H H g 5 & L3 TREE | FAME Limit | B fif
Item Symbol Condition Typ. Min. | Max. | Unit

IE J5 1w & E B F

Forward Voltage VF |IF=20 mA IC 2.2 2.8 %

MUy m O OCE IR

Reverse Leakage Current [R | VR= 4V 10 uA

% . L (%. £) Io ITF=20 mA DC 8.0 2.5 med
Luminous Intensity

-7 B FEE

Peak Emission Wavelength Ap [F=20 mA IC 565 nm

A7 b fE g

Spectral Line Half Width Al IF=20 mA DC 30 nm

¥1) -IFP DML, duty 10 %, pulse width 1 ms.
* The condition of Iz p is duty 10 %, pulse width 1 ms.
+Irpc=1 mA PUF RGOV ZEIIIRE pulse width 1 ms, duty 10 Y%= o6 I O SR A B
LEL T, BRVWShbEoBRBEC M LETFEY,
*Please contact us for further information regarding special operating conditions such as
IF :less than DC =1 mA
IFP: less than pulse width = 1 ms, duty = 10 %

%2) V— FHMERUGEENE : Fe® + TAFET 4 v 708,

Lead material is iron, and its surface is dip-soldered.
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FHXFCRE — EHESME
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Wavelength Characteristics
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S,/ Outline LN38GCPX
g D361 Qg | BN7,/Unit : mm
= :

” #3010
e 16,
< . |
8 E ._mem_h__,..m_wr
¥ | 3
> +1
£ )
O e
R ST }
"1 1 (@
R 1
(-
.2—_0_.21;]“,!I o .l ,
| L Q M[.045%0.1
2-045t0.0. 4l | ilt. h |
| 0o}
ol
. { t
oLl R
. f {
in
154 "-.:. 4 i
_ I 1. Anode

2 2. Cathode

[{£&./NOTE]
- R ETEAZEL0.2

Tolerance is =£0.2 unless otherwise specified.

< EHURET Y — FRSHRIEIE R HEE R
¥ Reference

CZRITEIRRASN S VS, U PR E ORML R R L TRED
BhERXA, HEFELT, V— FREOEENETRICE Y U — FERE
HT5Z 8B4, EEENIERRL Y EEARN, V—FEHE
I BWADEREBBENELET,

* Accordingly mis-alignment of the left and light 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. The dimension between the lead show the
resin root dimension
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AEF: % RELIABILITY GUARANTEE CRITERION LN38GCPX

I
i

[ J
@ Reliability Guarantee Criterion (MIL-STD-19500H LTPD: 15%)

] E| ® OB O£ #® R
Item Test Condition Results

H ok @ E F om | —ox 9 _

Consecutive operating life test IFDCc max., Ta=25 °C, t=1000 h 0/15

WO B E F G _

High temperature storage life test Tstg max., =1000h 015

B B B B8 F M : _

Low temperature storage life test Tstg min., t=1000h 0/15

mEBEKEFRF®

Temperature humidity storage Ta=60 C, RH=920%, t=1000h 015

lifo test
X A 7 O #% RIE Temperature : 230 C 0/15
Solderability test t=5s, 1|, 799/, t=6s , 1 time, flux
X iR, Temperature : 260+5 °C,
A t=10s, 1[H t=10s, 1 time 015
Soldering heat test MEEERITL Y 2mm BE L CTEE
*Min.2mm from the package

B OE ¥ A4 7 A WiLEE /Temperature : [Tstg min,~25 C~Tstg max.~25 C]

[emperature cycle test B,/ Time : (30 min 5 min 30 min 5 min) 015
( gaseous phase) X 20 cycles

# g B {EE /Temperature : [Tstg max. ~ 0 C] 0/ 15

Thermal shock test(liguid phase) B[, Time : (5 min 5 min) X 10 cycles

% F h=75 cm, #ix, BARET, 3 0/15

Fall test Maple mood h=75 cm, 3 times

Uy — K # 5 & _ _

Terminal strength test W=9.8N, t=30s 0/ 15

y — F 8B B W=49N, 2H  KERIRTHICE D, o/ 15

Lead Bending test ¥ Resinous root division

B | e Fault judgment criteria

BZ AR - Electrical Characteristic
H H = R® B & T EE B W
| Ttem Symbaol Test condition _Limit Unit
E M EREBET VF BTHEEOSEEICHEDT R <12 v
Forward Voltage Same as the Product Standards Upper Limitx 1.2
wH mE®RE W IR BRI O FE U LR < 2.0 LA
Reverse Leakage Current Same as the Product Standards Upper Limit X 2.0
* i3 Io HMBHROEFCFET * T RHRE% 0.7 med
Luminous Intensity Same as the Product Standards *Lower Limit X 0.7
s + Etc.

§ « {5,/ Resting, Discoloring § - /2% Z L/ No Rusting, Discoloring

BT 95%E EIXATERFFL T L
b A%~ Solderability The solder must stick to steeped

Part more than 95 % of the face area.

KENEHF MG OBFE(LEIL, YIHEX05 U LORTFHEEFEELE LET,
% The decreasing ratio of luminous intensity after the operating test should be greater than 50% of
initial intensity.
{3/ NOTE
AERICHIBREER IS VWELE L, BREIWVWEHOET SN,

If you have any special requirement, please inquire for us.
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% BB DNCIREOR 4 U BB ER S AT Z ORRY TS Y IN38GCPX
WA,

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

1. @¥44k Packing Division

1) KRV PE bag 100 pieces
2) -2,/ Packing(inner) 1 000 pieces
3) » %97 -2,/ Packing(outer) 10 000 pieces

*1A-br-AN O IREIZ VB0 L LET, Ranks can’t be mixed in the inner case.
*2 N 9k AN O NREX T & L$9, Ranks can be mixed in the outer case.
*3 BERROI-1 WA 0 IC OV TEARR E LET,

Please note we are not responsible for damage which occurs during transit

shipping etc.
2. {4, P E bag indication
ﬁ) ------ A Product No. \
ORRE) ® I o gt
4l Semiconduwctor @ | 1 & ... uantity
\ ., @ - BE Date code
@ S *Foafl 3N = 20034 11 H
' f— *Example of date code.
N an Date code of “10” indicate Oct.2001.
&) B e (date of PE bag and case packing.)
Matsushita Electronics Indastrial Co., Ltd. Jan. Feb. Mar, ------ QOct. Nov. Dec.
Made in Japan l l l l »L l
K 1 2 R O N D /
@
@ ~ / @ """ BG4 Customer code \
Does ) el ©@ - N-z—F  Ber code symbol
||l|||||l||l|||||l||||||||||||||l|||||IIIIIIIIIIIIII"/7 @ e B Product No.
@ ...... ﬁ B2 Quantlt
g_nmnmmmgunu}u ® oo 50 7 (RN D27 % BN
g— —(3) Rank(Describe (a]l the ranks inside the packing.)
S [ v~ R S —— ® - BHEGaENOSEEE TN
I|||| ||| L ||||||||||||||||l| T Date code
_JPanasonic HOE [ hend / \ (Describe all the date code inside the packiny
3. Label Position
. RoyF o T —ADBEE
H— b DEE Packing(Outer)

Packing(Inner)

Y 2
Label

Label

Jan 13, 2004
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Matters that Require Attention About Handling LN38GCPX

1. it LoEE,Matters that Require Attention About Design
1.1 LED, FREESENCERE L CERSRET L. bTIr0BELEH TERRKIBICED Y
IRERTREFESE Y 1, BTREBERZSERAT SN,
X, FlEOON—OF F i, BREMICBEFEGRERSMD &2V, RHEREES A I Fo
FERZEELTTEY,

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,
congider the use of a diode in the designing stage so that an over-voltage (over-current) may
not be applied.

1.2 BTFEAT X RBET Co MBI T X
» BRSPS RN R DORAT BBE
BE (LED) MEET 58

Avoid the use under environments as shown in the following.
* A place where dust or corrosive gas generate.
* A place where drops of dew generate on th 1 e product (LED).

1.3 ERA~OEBIZOWTIL, BAHOXKXRERE E ok L oS, SSBERET SRR
(LED) BMEAEhD Z LA NWE S RRIREHEFIT-> T HEEL,

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. FAFEMTFIZ 2T, Soldering
21 RATRTIREREE L O BERTRE T3 mm 2L EEEL TOER T &V,
Use soldering with the distance between the substrate surface and the root of the resin kept to
3 mm or more.

2.2 EHA~OBEFMTELED 5238 ML ABRKE WA, RAITHEHEICENY £,
M, FROEFMFICOXTE LT, —OREETHY, BIET—L FEOKE S, BlERROAE
I, BERESCLVAELRDETOC, HOMUDHBERW I L2 ERShE L TREFRELT
HExET L 5BEVELET,

Direct fitting to the substrate, which gives much thermal stress to the LED, is likely to result
in no-lighting-up 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.

ZCREE HF
FRATE 360°CLLT 5 F LN

(% : 1mE) K:ES

C ZCHETI—FZ7 L —ACA PLRBMZRWEEC, BAELTTFE,

- TCHRENR 350°CLL L L R A NI0C ERBICERE 1 BEHELTT X,

 BIEBERTOEERTEBEVLE T,

7Y b— pRE 7Y v — MR TAEIRE VA TSRS
FauS 100°CLLF 60 FELN 260°CELTF b F LN

(% : 1) (%]

B ERE R TOREEBEOLET,

Jan 13, 2004
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LN38GCPX

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.
Times: One) * 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) 60s 58
[Remarks]

Please set a low temperature condition as far as possible.

X HNEFORBITHLAEEEZR VA hET &Y,
Note: For confirmation of the contents and the like, please contact our Business Section in charg

2.2.1 FIAKERIL, CCRBEOLEPD T EIERLTFIWN,
In manual soldering, be careful about excessive rise of temperature at the point of the
goldering iron.

222 BiERET ¢+ v THICBET A Z I3 TT W,
Avoid dipping a resin portion into the solder bath.

223 BT 4 y 7ROMBEEZBHI TTF S, 0ELTTIHEE. EiTA ST 48T,
LEDAFIICERL THLEBAA FLADMbLRWHETEBLTTE,
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.

2.2.4 FAVEMTEERE, &y bAITRESORER L RN L ET,
Upon completion of soldering correction, it is recommended to confirm the result by a hot
lighting-up test or the like.

2.2.5 BAVENTE, V—F7 L—ARRASHERIBTA PV RAEMARVEIC LT AN,
§+§§%xbvz%@@ﬁxbvzwﬂﬁéﬁﬁmﬁbmmifmﬁxmvﬁwﬁﬁ%ﬁﬁw
[_/ o

R AMEOHS O LED ZTAZ a7 CRAEMTTAHGITE, V- F7L—s 2y
FTEELY — F7b—h~X b URABEID L RWVERICIIAZERT 2 LTTFE N,

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 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.

2.2.6 77 v ¥ Ak, v P JIS-K-5902)0A Y Fa e a—iA (JIS-K-8829) WAl 71, 6%
DL DEITERT I,
Use isopropyl alcohol (JIS-K-8829) solution of the resin (JIS-K-5902) or an equivalent.

227 V7n—FNEETI AT TTEN,

Avoid passing through a re-flow soldering oven.

2.2.8 Iﬁ—%gi_l: WF o TR D DEEE, Ty SR OESRELOEIC LED O A Y— b E{T
ST &,
If there are chip products on the same substrate, insert the LED after the adhesive for
the chip parts has been hardened.

Jan 13, 2004
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3. 7V » FEIRICOVWT/ Printed Substrate
AR mERE CERATEV, AAV—F—NVEROERIZLED K52 58A FLABKENS, R
FUTFEC 'R D £,
Use a substrate for one-side mounting. The use of a substrate for through-hole ig likely to
cause no-lighting-up because it gives much stress to LEDs.

4. BFIZOWT, Washing
HERHE AV Ta 7 a—n

RERMEFERT3ISUNTT, EEWEBEFE L EDMER~DREEARRIERHIRFEOKE
S, LEDEBYRUTESFCLIVERYVET, VELT, H00C0EEREBTERLBEDORVE

ERAOLEBLTT I,
Fi, LS OERC Y - Tl y r—VORIERE ENB T LB LD T OTELS TR
EZHERATEN,

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. LEDORY itz T /Mounting of LED
51 U= FZ7 L —AIKRA AP Mb-TREBTORY FHIELRWT AN,
ToErTEO7 ) oFIEY — FBESSRVAERVRICER L TTFE W, B2, BEEFHE
FaNTORNMUIDY — Fo 7 ) rFInE2HECRLE T,
Do not fit lead frames with streas 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.

52 BRELRV T LHE, V—F7 L —ARICR L ABRSBLHERORICY — F7 L— A%
fu?‘igg Lgf&ﬁﬂ?‘%%i:%@ﬁ?%i C. FHRAORKLE LY £, EYLNHERE b >R
EIRRAT S,

Mount the LED in the substrate of a suitable hole interval. If LED is mounted in the substrate
of an unguitable 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 OfLERDIL, FEAKNT A b w1 & L EDORAR ALR—Y— S5 A LEREE» L
JEIRTE TOEREE 3 mm ML EMRRL TS ESY, EBRA~OEMTIILED (52 58A F L XA
REWE, RATETEICBED £,

Positioning of LED should use a stoppers, or spacer ete. 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.

5.4 y—AEEMWCLEDZRY M5B, OBV AT L, V—F7L—ADEyFLEL
C—HEHTFED, Fcy—A, EREORICIE. LEDOEDEITNEROTHEAZELER
L. &EORFEIZIV—FZ L —L0BRLVTZLRED, b LEEABORKE LT, V—-F7
L—AhERREDOE vy F A LR LTTFEY,

When you mount LED using a box etc., make it in agreement hole of a substrate correctly with
the pitch of a lead frame.

5.5 AT 4 v 7HOMER LHIEETHRIE~L ED¥EET 2 UER D ZHEE. WY FHTRER
oCy LEDA~RA B LAPBMD Y IZ WHEEHNTTEN,
When you fix LED to a substrate for the purpose of position gap prevention in the case of golder
dipping, use the method according to the attachment state where stress dose not add to LED.

Jan 13, 2004
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BEMIAE L UV — F7 L—AIERAO A - LRSI 0 3 & BHHE OREECTR AT G 325 0 4,
If mechanical stress is given to resin and a lead frame, it is likely to cause destruction of resin
or no-lighting-up trouble.

O X ‘ X

NI I

6. V—F7b—bLDT74—I T REH > M2 T, Forming and cutting lead frames
6.1 V— K7L —hD74+—3I I HIE
Method of lead frame forming

6.1.1 7 — I IMBEIEF A 5Ty ML D TOHFTIT>TTF W,
Forming position must be lower than the tie bar cut point.

6.1.2 V—F7 L—ADRIERIRERAFR T+ — I T HEEZST. VI —-F7L—h%E T VFA
I, Bty PNEOCRESCTEHEZL SERNTICA FLABMboRvWEIic 74— 7%
T TTF&EW,
Avoid the forming method that the root of a lead frame a serves as a fulerum.
Perform forming to fix a lead frame by the radic pliers, the tweezers and others, for

stress to not add the inside of the resin.

6.1.3 74— . AT ToTTFE N,

Forming must be made before soldering.
74N byt /Tie ber cut point

b 7ty b,/ Pincet

62 V—F7L—Aady bHE
Method to lead frame cutting

62.1 HREENGEORET) —F7L—204hy FEITVWET L, ARITEBREEOERE LD
EFTOCT, V—F7L—50hy MNIFROKETIT>TT S0,
Do not cut the lead frame of the product of a high tempurature state.
Since it becomes the cause of the ocecurrence of the accident, please perform the cut of a lead

frame in the state of normal temperature.

Jan 13, 2004
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® [AFFITHTIMA FL-R]
[THRMAR STRESS TO OPTICAL DEVICES]

YeFEF (LED,73 M7 448,74 b IC, 74 Moy 74 M7 7) CD/\ v - VRiE N, EEERE BEE TS0

FOFIENAIZAND = LR SHTWET, Z Ok, ICLSI 72 Dy ir— e M:t«\

TR NE < |, RRBIEREE T b 0 £, BEERCBIES 2 Nk Ui et ot

f&ggﬁw& BIERDNRFORR | LRI L Y HAE FROBEA Y, R r s X4 2 RE
R

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 sc 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.

@ FHILROBEHHEREL L O EEO ZFERICHTZ > TOBEWVW L EEFH
Request for your special attention and precautions in using the technical information
and semiconductors described in this book

(1) FERHCRBEOMR L UEN T, HESBERCAHESE] CELT5L02RET 5K,
7eid, RN G HTRHL, B ABR O ALETT,

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) FHFICRBEORMERIIHEOARKREELA AR REERLELOTHY ¥y Lk
F=F DA ERE OMOERNIC ST DR E LI ERREOFELERT 500 TiRb Y ¥
Hhe

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 eompany
or a third party, nor grants any license.

(3) LiCERT HE=ZAFEOEMNICPIDSMERRE LRE, YHLiEE0oFEA5>L0T
3H 0 E¥ 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.

@ FAEBICGRREINTWARE, EEHR - BETFHS (EEHE, BIEHB. kS,
FEMLALY) CEAESRZE2EHLUTBY £1,
Rl il BEESER I, FORBECEBMESEBEAGES N LIZD, AKCAEELRIE
TRNOHLHB—FERSR (W2 - U H - 2mMas. BEHES. SaiEeiEE, ﬁcé%%tc
EVICZEMEBE L ORBERED, YHAEM UAEERRIIMC SERHZ2BE L 0RBEMT
Hanc AR RO T OHEBREVE T,

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 staff in 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 malfunetion of the
products may directly jeopardize life or harm the human body.

+ Any applications other than the standard applications intended.

Jan 13, 2004
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(5) FAEBEFEHL B ETRIAECRHALEEL, RRLPOEDICTERSETETIHBEXHD
FTOTHEHTEIEZEY, LT, RG2S, A, SFEBAICELE LT, Eiflc
%%fcr)iéﬂﬂﬁ%%i fu—#i&&%%k*wﬁb\\ ‘—‘ﬁEwh\ < ‘fi é 17 \o

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) FWEHIBEL T, FrlCBIER, SEEIREIEHPHE, ﬁﬁ?‘”ﬁ‘f&k’)b VT ORAEREPEPY © i TE
TETLIBHCWE LI, REEEZEZ CTERINERE, ZO%RICHEE LEHEBBRO KRNI
DWTHEH L LTEEERAVEEA,

Fi, RAMANO ZHEHCH - THERAMFBIZ YW TEREFRSh 5 8ESRSAER, HEE—F
ZIHEROL, SHRE OBENFIA T IERSSE S A F i, ARER, HENREBER SR
A LSRR WILERRG, EROSRRE. R LERH R OV AT AORHEEHF L CWEE
LS BEWERLET,

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, arrestmg the spread of fire or
preventing glitch are recommended in order to prevent physmal injury, fire, social damages,
for example, by using the products.

(7) AL N B LT HEGIC & E LT, 8% ORI Y 20 Loy . B bRt (R
TEHIE ., BIE®%ORERRRE) 25F- TITERT X,
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
gpecification sheets are individually exchanged.

(8)ﬁiﬁ%@m%ifdﬁ%ﬁ%%&@ﬁiﬁui57?%7‘9&, VERCE IR S 2L A< Y

This book may be not reprinted or reproduced whether wholly or partially, without the prior
written permission of Matsushita Electric Industrial Co., Ltd.
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For the doubts or necessity of change in this specification, mutual discussion will be
made for the solution,
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TEYEXA,
Not using the 0,D,C and PBBOs in the LEDs.
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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.
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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. BEEEHEACEMERRBELEL TR, EiEE TFESWETEBRCERLE T,

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

3. RALHECER L THSTHII WU, REESN-SEOSDEMAB LETH, &£
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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. FWAMHARERITER, 28R > CTHIRAZZIBEIR, FEI b0 L HEE LT 0T,
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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.

Jan 13, 2004

Panasonic Kagoshima Matsushita Electronics Co. Ltd./BEER T EFHA=H




