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= 01. G\ 5REE} Specimen
& RBELUTHROYY T EEAL CHEETELE,

All evaluations were conducted using the specimen with the below specifications.

HI\-1L1 (coverlay)(Pl) 12.5 um + $2& & (adhesive) 25 um

BAENI-AusH>Z (electrolytic Ni-Au plating)
~—9T )b (nickel) 3-9 uym + %8>Z (gold plating) >0.03 ym

SRAH-ZALHR (copper plating) (trace) > 12 um
BEEENI-Au>ZEB (electrolytic Ni-Au plated part is about) 11.5 pm]

S /IE (copper) < 1um

PI74)V L (Pl film) 25um

E:®m/E 2 (Total theoretical thickness): 76 um
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— (2. RN E LR
Insulation Resistance of Surface Layer Test
T & TERMIERESEE AL, BEENNFORRSNTVNAI L ERERLELL,

Tested under the following conditions to confirm sufficient insulation resistance.

1. SZE# Reference Standards 3. FERIER Test Results
JIS C5016 7.5 (7.6) HEHT{E Resistance > 2.099 x 10° Q (n=3, all)
JPCA-UBO01 7.3.3 (7.3.4)
Sample No. After the test [Q]
2. BUBRZMF Test Conditions #1 >2.099 x 10°
A BR/\5—> Test Pattern : TXIDiEY As shown below
FIRI'E £ Applied voltage : 500 V (DC) #2 >2.099 x 10°
BRI FR Gap width © 100 pm #3 >2.099 x 109

DC500V

3mmiE#RE 1.6mmIBIRENZENICEERE L TTEEEENNT S
Voltage was applied across the 3mm and 1.6mm wire widths
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= (3, EADEZEEEE
Peel Strength of Conductor Test

BR/ BEMI1VLAEIOREREZAEL. JIS C 5016 8.1ICTHRESINTNS0.49 N/mm%Z LA+ % ERE
hHdZeERERLELE,

Tested as per conditions specified in JIS C 5016 8.1. to confirm sufficient peel strength values.

k

1. &E & Reference Standard 3. FERIER Test Results
JIS C5016 8.1 FEME Peel Strength : 0.82~0.96 N/mm (Ave. 0.92 N/mm)
2. ABRZEMF Test Conditions 14
BRE|Z(EH LA ML
BRREEICITLTO0 ° M 1.2
The conductor is peeled 90° to .
the surface from which the g 10
conductor is removed. § ?
= 08
_C
5l EFIHLRE: 50 mm/min = 115 C 5016 © 049 Ny
The peeling speed is £ 06 '
approximately 50 mm/minute. B
& 04
=
=5 02
0.0

Pattern: width-0.5mm, length-50mm
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— 04- :““ F/ E it%ﬁ
Resistance to Flexural Fatigue Test
TRE&MTIESEMRREEHL. [EHE1,5007 ElE CEEEROS LM EN L ERRLELE,

Tested under the following conditions to confirm no deterioration in conductor resistance up to 15 million cycles

EELl

1. Z#3iR Reference Standards
JIS C5016 8.6
JPCA-UBO17.4.7

3. HBRFEE Test Results

2. EERZ4 Test Conditions

o #1
R Flexing Rate: 15 Hz (900 rpm) o #2
[E 3% Flexing Radius: 2 mm :fg% .

1ZB)R & Sliding Distance: 22 mm
Wiring Line/Space = 0.1 mm/ 0.1 mm

B4R18 0.1 mm, R 0.1 mm., BREEL 50 &
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 50

QPP INNNRUNIRNP NP0 0080000002 2,0 PA e e IS LTS L o AL L LN

Resistance value change rate [%]

0 5,000,000 10,000,000 15.000.000

number of repeated bending

-~ 7
| 100 mm |
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= 05. Mi#Hr EEER(MITELER)
Resistance to Bending Test

LUTF & T ERRZTV. T2 RirYeh T EN e 2R LERLE,
Tested under the following conditions to confirm sufficient bending resistance.

3. FERFER Test Results
WrHR(CZE 2 X CTOEH[EZL Number of Cycles to Failure:
1,264 ~ 2,961 times (Ave. 1,972 times) (n=10)

1. Z#3iR Reference Standards
JIS C5016 8.7
JPCA-UBO17.4.8

2. BRZA Test Cconditions 3500
RE Rate : 175 rpm
ABE Angle : £135° 3000
= Load : 4.9 N =
JE B ¥ %% Bending Radius : 0.38 mm T 2500
Wiring Line/Space = 0.1 mm/ 0.1 mm ie
8 & 2000
S E
wé = 1500
356408 0.1 mm. BIBR 0.1 mm. MAEAR 12 4 é 1000
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12 5
= 500
0
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m— 06. VA L—23V 5 BR
Migration Test

T &RGTMNAT -3V iaBaEEIEL, BEREOBEIELEI BN EERERLELE,
Tested under the following conditions to confirm no change in resistance values between the wiring.

1. Z#3#81& Reference Standards 3. AERHKER Test Results
JPCA-ET04 350FFRIIRIB TN L-vayERELL
JPCA-UBO1 8.4 No migration occurred after 350 hours
2. B85 Test Conditions | E+14
BELEE Environmental Conditions : 85 °C / 85%RH _—

EATOENINEE Applied Voltage : DC 50 V
JI\5—>Line/Space Wiring Line/Space = 0.1 mm/ 0.1 mm

(BSR58E Electrolytic Intensity: 500 V/mm) T f;”"

¢
S 1.E+09
£/ BRI 0.1 mm, R 0.1 mm o #1
Enlarged View Conductor width 0.1 mm, gap 0.1 mm ~ 1.E+08 o
B9 K (FE18) o s .
Number of conductors 19 (Gap 18 ) 1.E+07 - = Failure Threshold
TE400 = = = o o o e o o o o e o e e e e e = = e = -
—— At om
—— | E+(
( ) 00 0 00 0 30C 3
Elapsed Time [hours]
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(7. )3 on 14 50 BR
Chemical Resistance Test
T ERETEBADZEAEZITL. T4 \aﬁﬁjzél%'l‘ib\\%ézti’ﬁﬁnlubilJto

Tested under the following conditions to confirming sufficient chemical resistance.

1. SZE#M Reference Standards 3. FBRAER Test Results
JIS C 5016 10.5 FEEN- V- B - DOFHMEFONSREELL
No floating, swollen, wrinkled, cracked, broken plating or
2. #BEREM Testing Conditions peeling pad on conductor.
FERZEM: 18R (2 mol/L). 7KER1L T U LKAR (2 mol/L).
2- 7°EI/\/ % Acid Alkali Alcohol
Reagents Used: 2 mol/L hydrochloric acid solution, 2 mol/L HCI aq. NaOH aq. 2-propnol

sodium hydroxide solution, and 2-propanol as alcohol
AR R RESPICZNZNOFERIE 5 min + 30 sec Z&E
Test Method: Immerse each specimen in each reagent for 5
minutes # 30 seconds. Before

§$'ﬁﬁ77_/ . /X/E\'Tzi E*Elu.ck%ﬁ
Evaluations Method: Visual inspection for appearance

After
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Dry Heat Test

UT&HETERBIERREZITV. ELWETREOZL - ZEREDSHEN L Z2HRALELE,
Tested under the following conditions to confirm no significant change in resistance values or deterioration in
peel strength.

1.

& #1% Reference Standards

JIS C 60068-2-2

JPCA-UBO1 8.1.1

IPC-TM-650 2.4.9

UL796F Bond strength/ Delamination Test

S
R e e~
= =

&M BEY YT Peel strength measurement sample

B2 %14 Testing Conditions

mFE - F¥fE Temperature - Testing time 150 °C, 240 hr 3. FERIER Test Results
SL{fIE B Evaluation Item : BE{XIEHL{E. %Eﬁr Resistance, o N 14
efore er
peel strength thetest | thetest | Sr?;ﬁ o| EM
[Q] [Q] Tl S 1
25.41 25.45 0.18% < 08 W Before
ERHE 0.1 mm, RIBR 0.1 mm, ERA$ 12 & o
zFonductor vr\?lrc];th 0.1 mm,rg;?) O%tl mm, number of conductors 12 23.53 23.60 0.26% % 0.6 B After
22.39 22.45 0.24% g 04
o
22.10 22.15 0.21% 0
0
BRETERIEY Y )L Resistance Measurement Sample EXEHEZ L Rate of change in resistance =EBEZ L Change in peel strength
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m— 09, {E;@m & AR

Cold Test

UTEGFHERRERBRZITV. ELVERBOZE(L - BEBEDS LA EN TR LELE,
Tested under the following conditions to confirm no significant change in resistance values or deterioration in
peel strength.

1.

2# 371 Reference Standards
JIS C 60068-2-1
JPCA-UBO1 8.1.2

S
R e e~
= =

&M BEY YT Peel strength measurement sample

A BRS4 Testing Conditions
mfE - B fE Temperature - Testing time : -40 °C, 240 hr
HMIE B Evaluation ltem : E{RIEHTE, 25 #E Resistance,

peel strength 3. FERIER Test Results
14
Before After
Rate — 12
the test the test g - e
Q] Q] of change § 1 .
20.09 19.95 068% | £ 08 W Before
E4RIE 0.1 mm, FEBR 0.1 mm, BRARE 12 & o
zFonductor vr\?lrc];th 0.1 mm,rg;?) O%tl mm, number of conductors 12 18.85 18.74 -0.58% % 0.6 B After
18.49 18.40 -0.53% | 304
A 02
20.22 20.12 -0.51%
0
BRETERIEY Y )L Resistance Measurement Sample EXEHEZ L Rate of change in resistance =EBEZ L Change in peel strength
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m— 10. =@ S B AR
High Temperature and High Humidity Exposure Test

UT&HETERSERERRZI TV, ELWEREOE(L - BEREDLCMEVNI L ZHERELILL,
Tested under the following conditions to confirm no significant change in resistance values or deterioration in
peel strength.

1.

2# 371 Reference Standards
JIS C 60068-2-78

B2 14 Testing Conditions

R E - B¥[E Temperature- Testing time :© 85 °C / 85%RH, 240 hr
HMIE B Evaluation ltem : E{RIEHTE, 2% #E Resistance,
peel strength

S
R e e~
= =

&M BEY YT Peel strength measurement sample

3. HERIE R Test Results

14
Before After Rate —_
the test [Q] | the test [Q] | of change = 12 ]
S 1
37.84 37.73 -0.29% = 08 == W Before
= 0.
BARIE 0.1 mm, RIBR 0.1 mm, BHEARK 12 & 34.74 34.64 -0.30% T 06
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12 % . . Afer
32.32 32.24 -0.26% < 04
o
a 0.2
31.00 30.94 -0.19% 0
BRETERIEY Y )L Resistance Measurement Sample EXEHEZ L Rate of change in resistance =EBEZ L Change in peel strength
m Elephantech 11



— 1. SEEESR
Thermal Shock (Low/High Temperature) Test

UTF &G THAEEARZITV. ELVERBOZE{L - BEBEDS LA BN 2R LELE,

Tested under the following conditions to confirm no significant change in resistance values or deterioration in
peel strength.

1. SE I Reference Standards

JIS C 5016 9.2
JPCA-UBO1 8.2.1

S
R e e~
= =

= : " = EAIEY YT )L Peel strength t |
2. ER%{+ Testing Conditions EREAIEY YT Peel strength measurement sample

mZ Temperature: High 125 °C / Low -65 °C
BFfE Time: 30 min / 30 min  [2]%#4 Cycle: 100 cycle
#FfiZE B Evaluation Item : E{K3KHTE, % &R E Resistance, 3. AER¥ER Test Results

peel strength 14
Before After Rate — 12
the test [Q] | the test [Q] | of change g '
£
29 21 29.21 0.01% = s 'i'* B Before
SEURHE 0.1 mm, B8 0.1 mm. AR 12 & 31.58 31.93 1.09% £ 06
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12 -.3 B After
30.70 30.79 0.27% g 04
A 02
32.97 33.06 0.29%
0
BRETERIEY Y )L Resistance Measurement Sample EXEHEZ L Rate of change in resistance =EBEZ L Change in peel strength

m Elephantech 12



m— 2. (5102 5 AR
Thermal Shock (Immersion, Hot Bath) Test

UTF&ETERZERRETV., BHIE-ARICELVEHIEN 2R LELE,
Tested under the following conditions, confirming no significant change in resistance values or appearance.

1. Z#3#R#& Reference Standards
JIS C 5016 9.3
JPCA-UBO1 8.2.2

S
R T e~
= =

= . s v ESRIEY VT )L Peel st th t [
2. ER%{+ Testing Conditions EREAIEY YT Peel strength measurement sample

HIZLIE Pre-treatment: 105 °C, 1 hr
m E - 8] Temperature - Testing Time: High 260 °C / Low 20 °C,

5 sec /20 sec, 5 cycle 3. FERIER Test Results
B B Evaluation ltem: E{&IEHTE, 748 Resistance, > v —
erore er ate
Appearance the test [Q] | the test [Q] | of change
31.44 31.45 0.02%
HAKIE 0.1 mm, FABR 0.1 mm. kA% 12 & 27.63 27.64 0.05%
Conductor width 0.1 mm, gap 0.1 mm, number of conductors 12
24.96 24.99 0.13%
27.75 27.78 0.11%
‘ AR - ZLVWEREL
BRIRGLERIE Y YT Resistance Measurement Sample BRIEITEZ L Rate of change in resistance Appearance - No significant change
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