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FABHBASHBRICHATIBIHOTEAL 7y 2 av KRG (FEAL YY) I

DWTHEHAT %,

This specification shall be applicable to Amorphous Silicon Solar cells (AMORTON)
for outdoor-use that Panasonic Eco Solutions Amorton Co.,Ltd. Supplied to Tokyo

Cosmos Electric Co., Ltd.
2. —f&ft4k General Specifications
2.1. 4% KO X Name and Model No.

211. &% : TEANMIY (TEATZ77RAVY) avkKBE
Name: AMORTON (Amorphous Silicon Solar Cells )

2.1.2. X, Model No.: AM-5815CAR-TCS-E

2.2. Bk KOV st Outside dimensions:

AR E D@ Y &35, Refer to attached drawing.

2.3. & Weight:
Typical 1.356¢g

2.4. #MEMHEK¥  Appearance:

By olclg, 15, NN &, RHIZHOWTIEE, BHEITrnb Ry

Z&E9 D, MEWSL, ABRERAICTID %

No remarkable defects such as scratches, dirt, change of color, transformation.

No cracks in the effective area. The appearance sample is decided if necessary.

3. E# Rated Specifications (at 25 °C)

Short circuit current

THH Item fAR(WIHIE) Specification(Initial)
3.1 BAMEE 6.8V 1R [typical) (at 50k LxSS)
Open circuit voltage
3.2 FAEENT 1.2mA 1F# (typical) (at 50kLx SS)

3.3 EhfErHE: 45V-0.8 mA LLE [minimum] (at 50kLx SS)

Operating voltage & current 4.5V—1.1mA {Z# [typical) (at 50kIx SS)

4.5V—25mA £ (typicall  (AM-1.5,100mW/cm?)

3.4 Bh{EIR A -10 to 60 °C

Working temperature range
3.5 {RIFIREEH 20 to 70 C

Storage temperature range

SS @ Solar  Simulator

M OAFEIREBNREZFTLOTHY , RIHETIEH D EWA,

“typical” are meant to show standard electric characteristics only,

not intended to guarantee the characteristics.
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Damp Heat Cycles

(See Fig.2)

ELT1OHA 70479,
R : —20C~85CE CZ{k
REHA : 80%M 5 90% E TEAL
Temperature: -20 C
85 C.

Relative humidity: From 80 % to
90 %.

From to

Cycles: 10 cycles (1 cycle = 6 hours).

4, FEMERBREE RO B
Reliability Test Conditions and Criteria
HHA et Bk
Item Conditions Criteria
4.1 miRARE 105+ 3COFFEHZH T 500 iR E | BFEREASVIHIED 90% LA L
High temperature | 3%, THLI b,
storage Temperature: 105+ 3 °C. Operating current shall be
Duration: 500 hours. 90 % or greater than that of
initial value.
4.2 [KiRRE —40+ 3COEMIH T 500 FEFHHE | [Fl L
Low temperature | ‘&% 5, The same as the above.
storage Temperature:—40% 3 C.
Duration: 500 hours.
4.3 miREIERE 60+ 3°C, 90~95%RH OZMK+F T | [ L
High temperature | 500 KEI{RE 35, The same as the above.
/umidity storage | Temperature: 60 *= 3 C.
Relative humidity: From 90 % to
95 %.
Duration: 500 hours.
44 WEFA 7 R 90+ 8°C, IKIRM—40+ 3C | ML
Eizszl‘ature DFMRPIZZNZN 3055 L. | The same as the above.
10 %A 7 4T 5,
(See Fig.1.) Test cell is left in an atmosphere of
90=%= 3°C and —40+ 3C for 30
minutes respectively. 10 cycles in
total.
45 RBEY A 70 TREFHKNT, 6 FEf% 1914 7 RS

The same as the above.

(2014-0012)

No.

2



3/4

4.6 EhEL FIRM 10010°C KRN — 40" SCOR | wyirsmi iy 90%LL -
Thermal Shock HRHIcENER 30 SHAE L, 10 -
Doy THEI L,
YA 71179,
i Operati rent shall be
(See Fig.3. Test cell is left in an atmosphere of Paralivg eurment s
0, - . M
100f§ C and —40%°°C for 30 90 % or greater than that of
: . ) initial value.
minutes respectively with no
interval. 10 cycles in total.
4.7 e AHEKET 7T5em OB EIMLEX |FAL
Random Drop 15mm DT 7 D FIZH T &5, | The same as the above.
In test package.
Free drop of package from a height
of 75 ecm onto a (15 mm thick) wood
plate.
4.8 MHRE IR CIR VI Lomm IREHL 10 | 3.3 EEWTZ &,

Resistance to

vibration

~b66Hz % 1 W TAAL —F&EH X,
Y. Z H R e 2 RS & N %
%, Intest package.

Sweep cycles of 10 to 55 Hz/min
with 1.5 mm amplitude.

Direction: X, Y and Z (vertical).

2 hours in each direction. 6 hours in

total.

Operating current shall meet
electrical specification in the

term 3.3.

4.9 V—F#5[5EY
Gy
Robustness of

termination

R FE2 T m OB 9R 0 J4E
EIRIRE 2T OF]5R Y FREE
Attached to test fixture.

Lead wire is pulled gradually in its
axial dirvection horizontally and

vertically.

5N Ll L
2N Ll E
Lead wire shall withstand
horizontal tension of 5 N

minimum and vertical tension

of 2 N minimum.

4.10 VU— F#Hdr 9 i

B
Robustness of

Lead wire

U— F#% 90° Mdsd 52 4% 1[4
L LT 3EIEEREE S,

Attached to test fixture.

Lead wire is bent gradually in one
direction to a 90° angle and back
again to initial position. 3 times in

total.

U—F@EPErL2n &,
Lead wire shall stay firmly on

the terminal base.

(2014-0012)
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Fig 1. Temperature cycles
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Fig 3. Thermal shock

5. EETLGROAEER

[cl

85

-20

Humidity

80%~90%

B

)
-t

1Cycle(=6Hours)
[ o
< > »l4—pe—» [Hour]
2.5 1.26 1 1.25

Fig 2. Damp heat cycles

Location of factory and country of origin

NFV=yy xTayYa—rgwX TEN P XS
BB IR EL T Z F I F1779-4 (AAH)

Panasonic Eco Solutions Amorton Co., Ltd.
1779-4 Aza_Sairenji Matumaike Keitoku_Machi Kitakata City Fukushima (Japan)
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TELIRUVTELI 7 AAELZFORMYFNDLEDOZE
Precautions in Handling Amorton and Amorphous Photosensors

1. BT 1 mOFETHRIATOET, REHETI—T4 VT EhTOETA, BEOLOTEE
FH=186. FEELINBTRORALEGYETOT, RUFENTTEE T L,
Do not scratch the rear-surface with a hard object because amorphous-silicon active-layer's thickness is only lum
and causes electrical malfunction or appearance malfunction even though the surface is protected by resin coating.
Be careful of handling for solar-cell more.

2. HARLTOREZRYEHERLY, ERMSELUTELEATORNENREL, HEELENBETROE
BALGYFEITDOT, MYBWIZTEET S,
If edge of fellow products mutually rubbed or touched, there is a possibility of scratch and cracks. it cause electrical
malfunction or appearance malfunction even though. Be careful of handling for solar-cell more.

3. ERHMELTAHSIRAPATULRAZAVTVET, Ty PTREET5B86HY FTTO T, YKL
ICIETEET L,
Be careful not to get injured with the sharp edges of the substrate material (glass or stainless steel).

4. ASANBIBLIEE. MATERETHBWAHYET. T, BESICIYREBRFICH A—Ih
H2BEELHYFET, BETVICLIFROBLALEZBETICEIL A LABEINIBAR. &8
HOBVNREGEEICLTT S,

In case of glass damage, there is a threat that a piece of glass get your body hurt. In addition there is when a
solar-cell is suffered a loss to by the humidity. When what is exposed to various weather environment or to damage
by the falling object, etc. is expected, please protect for solar-cell in the solid structure of the high airtight

5. Bf, AFMEVRIEKEERASRE L >TVIIBENH Y. fihd L PFHETIRANHY FT DT,
TEETEL,
The solar cell becomes high temperature when the sunlight is strong, in case of touch to the solar cell at high
temperature, it have danger of burn.

6. FAMMBEEEFTHALVTT IV, 2REDHFBENISES, HABHICHEERELETOT, 8<
KEM->TTEL,
Do not touch with bare hands to the light-contact surface. If the light-contact surface dirtied, output-characteristic
receive influence.

7. WERICKYRBRFICTA—CHAMOBBENHY FT ., BEICE L TRYRVDBEICHERNEST-
TTFaLy, (100V LT TOHYIELY)
Static electricity gives damage to the solar cell. If necessary, take a proper countermeasure to remove static
electricity.

8. RHETHEE. QARSI >TREBRFICFA—CHMLIBENHY ET, BEHR (CEMLHEE.
BiEKkFR. 7UoEZ7. BREBEY. HF, SHR, BESHR. 201th) OEL., BEOEL (60%RH
UTO) mERICREFELTT S, Ff, #5484 TRRIZOVTIE, HSRAERAMNC LB EM8HY
FITOT, AMEARMICECIKER>TTF S,

As place of storage to avoid damage to products, storage place's environment is cool, dark, a low humidity
(following 60%RH) and there is not corrosive gas (SO,. H,S. NO., NO,, NH;_Exhaust gas, Combustion gas) .
About a glass type product, it may be cloudy on glass surface, please wipe off lightly before use.

9. REFZOFEAICELTIE, Zz/Lt—7 - AERHEXHBAICHT L2 CRETEL,

Before the use of this product, please consider to the mechanical side to give fail-safe, redundant design, etc.

10. V= FEHAORBICOVTIE, V— FRIETHBLTHYMFRY, U—FEEFYlhIF-ikiET
BREMYMITIEE. MFHSICBEOALNMDY . KBEMOHAICEEERIFTTARMENEY £,
MY FFORE, RIS TEREEL,

About product with lead wire, in the case of either the lead-wire which was bent from root or the products which
had put on bending-lead-wire, the electrical terminal is given excessive power, and there is danger to affect to solar
cell output characteristic. At the time of putting on lead-wire to products , be careful of enough handling of lead-wire.




11, TAILEA TRRAICODVWTE, BEGFRYETS, FYBMTFERYELESES, FEFRORE
EBYETOT, BIRWIZTEET S,

About products of film type, since it becomes the cause of electric malfunction when too much bending or bending

are repeated be careful of handling.

12, REEAEKICEVTAERERIT DB, HURZES LA HAVMETEECEEL, £, YRR
OETHORGERY LIFTHS, HUREALTTSL, HEMAASTWBRET, HYIREST L.
HEMEUIREYET L., BRADFX - W REOTRMAHY T,

Please note not to lift the divider plate when you open the interior box about the wrapping specification of interior
box. Moreover, please remove the divider plate after taking up all products. There is a possibility of scratches and
cracks since the product falls from the divider plate when the divider plate where there are products is removed.

X Z No. F102-800-02C1 Ver.1.4
No. 7



P1/2

5 . S . g o | BE
TENT 7 AV ) 2 KBEMOBINCDONT (HTREA )
REFERENCE
About the tone of amorphous silicon solar cell (For Glass type)
L7ENT 7 AV 3 KIBEHITEEOZBREE L 2> TEY £7,
The amorphous silicon solar cells consist of filmy multilayered structure basically.
HZ A Glass —_—T
BEYIEME  Transparent electrode  — {4
(5. : 0.05um) (thickness : 0.05um) (s 1848804848444 944
90500060500 009000000000509! TENT 7 ALY = Amorphous silicon
2009000044 L 3 L2 22
64442898944 b 8984 (L% : 0.3um) (thickness : 0.3um)
£BER  Metal electrode SRR R i

{REHIRE  Protect paste

Bl1: 7T 7 AT o KBEREER

Figl : Amorphous silicon solar cell structure

LHAPBHBEL T EA T 7 ALY av~AH/L, SHERAZTAZEICE > TABELOGEE LT
RS hET,
Light penetrates and reflects the transparent electrode and the amorphous silicon.

Therefore, we can look at as a color of the solar cells.

SEEAEAERONIZBHEEDT S, BEOEVCCEENELLEL S IKRAET,
Owing to the multilayer structure where a thin film was piled, it seems that the tone changed by the

difference of the film thickness.

BFIEVWIH D

There is a tone difference.

A

light inputs ‘ .

N XA PP

56 light reflects

BEE : JEn

Film thickness : thick

FRIE v
Film thickness : thin

3: RIS AEOEN
Fig3 : Difference of tone by film thickness

F102-800-02C4 (3) Ver.1.0
No. 8
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4 BT ORETHEHOELITAFICHRR CE T,

As for the wavelength of the fluorescent lamp, the tone variation is shown remarkably.

§ ——

e AN BCPL O

AEE (FL4T)

light inputs (fluorescent lamp) g ,

Color is light l Color is dark

N Y X P PP

4 FH Y light reflects

BEE : E
Film thickness : thick

R« v

Film thickness : thin

Bd3: I L5 aRDEN (BB

Fig3 : Difference of tone by light source (fluorescent lamp)

SHBRELABIT CIIZ LA S LITRATE £ A,

However, the tone difference is not too much seen in natural light and the incandescent lamp, etc.

BHROENRHE Y A bR

The change in tone is not so seen.

A (B#E. BEMD

light inputs (natural light, incandescent lamp)

| l.:...-l!‘. /
_.-'" v !

::_.— f'f ‘/\

%} o RS light veflects

\
\ /
\
\
\
FEEIEL : B

Film thickness : thick

BT - s {
Film thickness : thin

4 FRICE 3 BABOEG (BHL, AU

Figd : Difference of tone by light source  (natural light, incandescent lamp)
F102-800-02C4 (3) Ver.1.0
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