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= 01. S EXFEHE Specimen
SRR THEROY YT EEML L TUELE,

Each test was evaluated using the following specimen.

A= 1 (Coverlay)(PI) 12.5 um + ##%&& (adhesive) 25 um

BAENI-AusH>Z (Electrolytic Ni-Au plating)
~97 )b (Nickel) 3-9 um + & H>Z (gold plating) >0.03 ym

SR> ZEHR (copper plating) (trace) > 12 um
[EAENI-Auth>E 3B (Electrolytic Ni-Au plated part is about) 11.5 um]

$W7 /8 (Copper) < 1um

PI74JVLA (Pl film) 25um

B8 2 (Total theoretical thickness): 76 um
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= (2. REIMEEXERFLER Results of insulation resistance of

surface layer
T S BRI £ ML, EEENF O RERIN TV L ERERLELE,

Electrical insulation properties were evaluated under the following conditions, confirming sufficient insulation

resistance.
1. SZE#R1E Reference standards 3. HBERHER Testresults
JIS C5016 7.5 (7.6) $EH11E Resistance > 2.099 x 10° Q (n=3, all)
JPCA-UB01 7.3.3 (7.3.4)
Sample No. After the test [Q]
2. BERSMH Test condition #1 >2.099 x 10°
AER/INT - Test Pattern : AR D&Y As shown on the right
ENRIEE Applied voltage : 500 V(DC) #2 >2.099 x 10°

DC500V

3mmiEiREE 1.6mmiERZENFNICEEF Y (S EFENINTS

Apply voltage by placing an electrode on each of the 3mm and 1.6mm wire widths
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03, E{ADEZEEERELER Peel Strength of Conductor test

B/ EM IV LBOZREREZRTEL, JIS C 5016 8.1[CTHREINTLE0.49 N/mmZ L[\ 3+ DG ERE
HNpdZLxrERLELE,

Tested according to the conditions specified in JIS C 5016 8.1. Sufficient peel strength was confirmed.

1. SEHIE Reference standard 3. HERER Testresults
JIS C5016 8.1 FAEEE Peel strength : 0.82~0.96 N/mm (Ave. 0.92 N/mm)

2. E&Z{4 Test condition

3| S LT 14
BEAREREMICTLT 90 ° A
The conductor is peeled 90° to 12
the surface from which the =
conductor is removed.

% ?
Sl EFHLERE: 50 mm/min £ 08
The peeling speed is 8 gg|~—mmmmmmmm=mmmm JIS C 5016 : 049 N/mm
approximately 50 mm/minute. e

$ o4

0.2
Width:0.5mm Length:50mm DJ/\5—>%{FH

o

Use pattern with width:0.5mm Length:50mm
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= 04. Z5)fE R FE R Results of resistance to flexural fatigue
test

TREHCIESEMARZERL. EfEE1,500 5B X TEFRBIOS LN RN LR LELE,
Oscillatory bending tests were conducted under the following conditions, confirming no deterioration in
conductor resistance up to 15 million cycles

1. Z£Z3R1& Reference standards A ERHE R Test results
JIS C5016 8.6
JPCA-UB01 74.7 20%
18%
2. EERZ1F Test Condition T 6% :z;
% Flexing rate: 15 Hz (900 rpm) g .43
JE Bh# %X Flexing radius: 2 mm o 12% ® 10% Line
¥ E)R S Sliding distance: 22 mm s
Wiring pattern Line/Space = 0.1 mm/ 0.1 mm § 8%
T 6%
8 4w
S5 0.1 mm. 8 0.1 mm, 448K 50 % . Py TP Pyomp s ey e
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 50 @ 0%
0 5,000,000 10,000,000 15,000,000
number of repeated bending
X |
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5. MHTIEEER(MITELER) SR Resistance to bending test
MU T &E TR Bz 7). o8V miEN'H a2 L 2mRLELE.
Folding resistance tests were conducted under the following conditions, confirming sufficient
bending resistance.

3. FERAER Testresults
T HRICZE A X TOJE #h[E1% Number of cycles to failure:
1,264 ~ 2,961 times (Ave. 1,972 times) (n=10)

1. ZSE3 & Reference standards
JIS C5016 8.7
JPCA-UB01 7.4.8

2. FERZMH Test condition —
RE Rate : 175 rpm
ABE Angle : +135° st
fiTE Load : 4.9 N 2
JE Fh%¥#% Bending radius : 0.38 mm T EE
Wiring pattern Line/Space = 0.1 mm/ 0.1 mm 2 \
ﬁ 'g‘ ITEHE
SE
5 = ITEHE
S48 0.1 mm, B 0.1 mm. BHAR 125 g .
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12 = M‘%’—:—
=)
pzd
R4
IRHE
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= 06. fif V1 L—3) R E&FE R Migration test

UTRETHYATL-YavEiReE L., EEREOETUEICE(LNMRN L&

aoLELTZ,

Anti-migration tests were conducted under the following conditions, confirming no change in
resistance values between the wiring.

1.

Z2181% Reference standards

JPCA-ETO04
JPCA-UBO1 8.4

X ERZ 14 Test condition

mEZE Environmental conditions : 85 °C / 85%RH
FERTOENINEE Applied voltage : DC 50 V

I\5—->Line/Space Wiring pattern Line/Space = 0.1 mm/ 0.1 mm
(BE5REE Electrolytic Intensity: 500 V/mm)

/WNEL

Enlarged View

E{RIE 0.1 mm. REIBR 0.1 mm
Conductor width 0.1 mm, gap 0.1 mm

B 19K (FREK 18)

[Ohms

A ERIE R Test results
350FFEHE B TN I I -3y RERL
No migration occurred after 350 hours

Number of conductors 19 (Gap 18) - 7 Pl Threshold
R e e
\
m ) 1.1 mm 1.E+05
% 0 50 100 150 200 250 300 350
Elapsed Time [hours]
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= (7. MR ERFE R Chemical resistance test

LUT &ATEmADREAEREITV, T 27358

Chemical immersion tests were conducted under the following conditions, confirming sufficient

chemical resistance.

1. ZE3H1% Reference standards
JISC 5016 10.5

2. FBERZH Testing condition
ERZE G 1B (2 mol/L), KER1L T MU LKAR (2 mol/L).
2-70/8)-)b
g & FEEPCZENZNOEEE 5 min + 30 sec 13
I:l:l:,fﬂﬁjj_l . /X/E\'Té E*ﬁ;(t_ckéﬁﬁ

In this chemical resistance test, the
test specimens were immersed in 2
mol/L hydrochloric acid solution, 2
mol/L sodium hydroxide solution,
and 2-propanol as alcohol for 5
minutes + 30 seconds, and then
their appearance was checked. The
test specimens did not show any
abnormalities in appearance after
immersion in acid, alkali and alcohol
for 5 minutes.

-

Eh'pB e ERETLELT,

3. FERHER Testresults
FEEN- V) B8R HOEMEOABRES L

No floating, swollen, wrinkled, cracked, broken plating or

peeling pad on conductor.

Acid

Alkali

NaOH aq.

Alcohol
2-propnol

Before

HCI aq.

After

m Elephantech
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= (8. =R E S ERFE R Results of Dry heat test

LT ERETERMEABRZITV., ZHLMETEDEL - ZEEBE DAL N EN L &HE

aoLELTZ,

High-temperature storage tests were conducted under the following conditions, confirming no
significant change in resistance values or deterioration in peel strength.

1. ZE#HHK Reference standards
JIS C 60068-2-2

ZEBERE YY) Peel strength measurement sample
Width:0.5mm Length:50mm 0

S — o
JPCA-UBO1 8.1.1 ——————————————————— N =% {E
R — ;s
IPC-TM-6502.4.9 = = Use pattern with width:0.5mm
UL796F Bond strength/ Delamination Test = — Length:0mm
2. FBERSMH Testing condition A BRAE R Test results
SR E - B5R Temperature- Testing time : 150 °C, 240 hr BREIUEZL HEBEZ{
STIE E Evaluation Iltem : SE{KIEHE, B Resistance, Rate of change in resistance Change in peel strength
peel strength Before the | After th Rate of /5%
EE EEI R i n m remen m I erore the ertne ate o . ’T‘?'_
B hﬂ_\/ E YY)l Resistance measurement sample T oot (0] | change = e
25.41 2545 | 0.18% Z /ff:— =" | o Before
_ £ /IE%
ELA0E 0.1 mm, FBR 0.1 mm, BEEH 12 & o )
()?—onductor vrcir;th 0.1 mm,rg;]:) (;:F1 mm, number of conductors 12 23.53 23.60 0.26% g /1‘?’—?'—5 m After
22.39 22.45 0.24% - /F%
$ rme
2210 2215 0.21% /i
m Elephan‘l'ech The data presented is for reference only and not guaranteed. Confidential 9



= 09, {E;RMNE S ERTE R Results of Cold test

UTRGETERMERBRZITV. ELWVMETEDE L - BEBEDSLAMEN 2R LILE,
Low-temperature storage tests were conducted under the following conditions, confirming no
significant change in resistance values or deterioration in peel strength.

1. ZE#HHK Reference standards
JIS C 60068-2-1
JPCA-UB0O1 8.1.2

2. FBERSH Testing condition
mE - B5fE Temperature- Testing time : -40 °C, 240 hr

I8 B Evaluation Item : EAEHT(E, Z& 38 E Resistance, 3.

peel strength

ERIRIER E YY) Resistance measurement sample
TRRE

EARIE 0.1 mm, PR 0.1 mm, EfFARE 12 &
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12

ZEBERE YY) Peel strength measurement sample
Width:0.5mm Length:50mm 0

|

A ERIE R Test results
BRI EZ
Rate of change in resistance
Before the | Afterthe Rate of
test [Q] test [Q] change
20.09 19.95 -0.68%
18.85 18.74 -0.58%
18.49 18.40 -0.53%
20.22 20.12 -0.51%

NF-V%ER

Use pattern with width:0.5mm

Length:50mm

REREZE
Change in peel strength

Peel strength [N/mm]

e
/s
s
s
/s
e
e
/s

g= B Before

B After

m Elephan‘l‘ech The data presented is for reference only and not guaranteed.
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— 10. BiEmeE B S R Results of high temperature and
high humidity exposure test
UTRGTEREEHERREZITL., ZLVMETHEOZ(L - BEREDLEMEN L ZHERLELL,
High-temperature and high-humidity storage tests were conducted under the following conditions,
confirming no significant change in resistance values or deterioration in peel strength.

1. B%E3E 1 Reference standards FEBERTEY YT Peel strength measurement sample

JIS C 60068-2-78 = — — — Width:0.5mm Length:50mm O
= = o
S I %4

=n . ‘e S . .

2. FERZMF Testing condition I Use rattern with width:0.5mm
mE - B5fE Temperature- Testing time @ 85 °C / 85%RH, 240 hr = . Length:50mm
#FfIE B Evaluation Item : BB, %& 58 Resistance,
peel strength 3. FERER Testresults

BAEHBEZEL FEREZ
BRIEHERE Y7L Resistance measurement sample Rate of change in resistance Change in peel strength
Before the | Afterthe Rate of — /iR
test [Q] test [Q] change E /TEAE []
BRI 0.1 mm, BIBR 0.1 mm., EfkA$ 12 & > /fEs m Before
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12 37.84 37.73 -0.29% % ;_; B2
£
(@)
34.74 3464 | -0.30% S /i
® s [ |
32.32 3224 | -0.26% 5 /B% After
S it
31.00 30.94 -0.19% T e

m Elephan‘l‘ech The data presented is for reference only and not guaranteed. Confidential 11
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m 11, 5 ENEEFHERTE R Results of Thermal Shock (Low Temperature

and High Temperature)

LUT &G THAEEARZITL. ZELVETEDZEL -

1. ZEHHIK Reference standards
JISC 5016 9.2
JPCA-UBO01 8.2.1

2. ERZ4 Testing condition
mE Temperature: High 125 °C / Low -65 °C
R Time: 30 min / 30 min  [B]%#% Cycle: 100 cycle
#fIE B Evaluation Item : BB, %7& 58 Resistance,
peel strength
EARRIER E YY) Resistance measurement sample

B4R 0.1 mm, fEFR 0.1 mm, EEAE 12 K

Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12

REBEDSEMEW EZERLILE,
Thermal shock tests were conducted under the following conditions, confirming no significant
change in resistance values or deterioration in peel strength.

ZEBERE YY) Peel strength measurement sample
Width:0.5mm Length:50mm 0

I\ I

Il
i

= ERfL B2 Test results

HETEL

Rate of change in resistance

Before the | After the Rate of

test [Q] test [Q] change
29.21 29.21 0.01%
31.58 31.93 1.09%
30.70 30.79 0.27%
32.97 33.06 0.29%

NF-V%EfER
Use pattern with width:0.5mm
Length:50mm
PEEERL
Change in peel strength
/IRHE
e /RE
£ e
2 /E ngm W Before
£ /%
U) S,
5 /s
g /IRHE B After
o /R
/IR%E

m Elephan‘l‘ech The data presented is for reference only and not guaranteed.
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= 12. SRR ARG R Results of Thermal Shock (Immersion, Hot

Bath)

LT EETERZAMAREZITV. BHE- AEICE LWL EN LR LR,

High-temperature immersion tests were conducted under the following conditions, confirming no
significant change in resistance values or appearance.

1. Z=#E3#H#& Reference standards 3.

JISC 5016 9.3
JPCA-UBO1 8.2.2

2. ERZ4 Testing condition
BIZLIE Pre-treatment: 105 °C, 1 hr
mFE - IR fil Temperature - Testing Time: High 260 °C / Low 20 °C,
5sec/ 20 sec, 5 cycle
B B Evaluation ltem: E{&KH1{E, /47 Resistance,
Appearance
BT Sample

BR0E 0.1 mm, EBR 0.1 mm. BRAEL 12 K

Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12

= ERfL B2 Test results

EAETER

Rate of change in resistance

Before the | Afterthe Rate of
test [Q] test [Q] change
31.44 31.45 0.02%
27.63 27.64 0.05%
24 .96 24.99 0.13%
27.75 27.78 0.11%

4\ &7 Appearance
ELWERL
No significant change

m Elephan‘l‘ech The data presented is for reference only and not guaranteed.
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