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1. B
SRCKEMAIEERM
HiRig#alEH AR AT HahAEIES T
=i . iﬁfﬁgﬁ R (pm*mm) Sum*A4 A= H 2024.01.31
L7/ I A
5 A JEJE (um) WHE (g/m?) TH R IE (g/m?) | RMEREE (MPa) | WiRMPKE (%)
bRk 5 (+2-0) 44.5%1.5 <10 =500 23.0
&g 62 44.20 0.5 503.8 571
FIMBIRERE (pm)
5i H [CF SRR S . (mN/m) Al (mm)
Bl (R2) JET (Ra)
b HE <3.0 <04 140°C/15min =38 <10
g 1.62 0.23 Bk at& 1.0
BRL it ks
FRER

* MEX, HMEEEERE

* RIFNARRE., EMHMEE
* EEMNEARENRESEE
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HEHERRSaLS
5 pm High Tensile Strength Copper Foil
Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
5 pm Double-sided Dimension %
Product iniiig Copipés Foil — Spum*A4 production Date 2024.01.31
Physical Property Analysis
F . Tensile Strength z
Items Thickness (um) Areal Weight (g/m?) Range (g/m?) (MP2) Elongation (%)
Standards 5 (+2-00 44.5+1.5 =1.0 =500 =3.0
Results 6.2 4420 0.5 503.8 57
Surface Roughness (pm)
Items H.T. Anti-oxidizati Wettability (mN/m) | Warp Height (mm)
M Side (Rz) S Side (Ra)
Standards <30 <04 140°C/15min =38 <10
Results 1.62 0.23 Pass Pass 1.0
Result Pass
features

* Double-sided smooth copper foil with roughness close to both sides

% Good tensile strength and elongation performance

* Suitable surface wettability and bonding strength with negative materials

* Excellent surface density consistency, form and appearance quality
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1.28HEE
8K 7= FE N I Y BB A 4 3
Hil e lE MR E R AR FRREIEHS
I E2 S § 'iﬁggﬁ Bk (pm*mm) Sum*Ad £=HM 2024.01.31
ot B oW
5 H JELEE (pm) W E (gn) W 2 (gm?) | REfWEREE (MPa) | BRI (%)
briE 8 (+3-0) 72.5+2.5 <10 =300 =14
&% R 113 73.30 0.5 3356 16.88
MR (pm)
% H o R B A A (mN/m) il (mm)
Bl (R2) Jeili (Ra)
b A <30 <04 140°C/1 5min =38 <10
&R 1.59 0.26 i Gk 2.0
KB4 i Ak
FaRER

* WEX, REEEERR

* RIFNMNEE., EHMEE
* EENEHEEMRESERE
* ARNEAZE—M. RERIVRE

BHHEARS LS
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8 um Double-sided Shining High Elongation Copper Foil

Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
8 um Double-sided Dimension 3 >
Product Shining Copper Foil (pm*mm) 8um*A4 production Date 2024.01.31
Physical Property Analysis
Ttems Thickness (um) | Areal Weight (g/m?) |  Range (g/m?) T““s‘(l;[it:;“gth Elongation (%)
N
Standards 8 (+3-0) 72.5£2.5 =10 =300 =14
Results 11.3 7330 0.5 3356 16.88
Surface Roughness (jum)
Items H.T. Anti-oxidi Wettability (mN/m) | Warp Height (mm)
M Side (Rz) S Side (Ra)

Standards <3.0 =04 140°C/15min =38 =10
Results 1.59 0.26 Pass Pass 2.0
Result Pass

features

% Double-sided smooth copper foil with roughness close to both sides

* Good tensile strength and elongation performance

* Suitable surface wettability and bonding strength with negative materials

* Excellent surface density consistency, form and appearance quality
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1.8 S
3.5R0K Wl AR RS
Bt et EM R AR AR RAEIEAR
AR 35;%;?(5% Bk (pm*mm) 3.5um*A4 ErFEHM 2024.01.31
L7/ O A |
HA JEJE (pm) MHE (g/m’) F R (gm?) | RIMPEERE (MPa) | BRI FE (%)
731 3.5 (+2-00 31.5£1.5 =1.0 =400 =3.0
LS 45 3131 0.5 4235 435
KRGS (pm)
i H o b g (mN/m) il (mm)
il (R2) Kl (Ra)
b <3.0 <04 140°C/15min =38 <10
&R 1.15 0.20 i s 1.0
BRE ks
FRER

* WHEX, WEEEEEE

* RFNRAIEE. fEHHae
* EENEZEAEEMRESRE
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3.5 pym Double-sided Shining Electrodeposited Copper Foil

Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
Product 813t Dioiblecsided Diaension 3.5um*Ad oduction Date 2024.01.31
Shining Copper Foil (pm*mm) S pre o
Physical Property Analysis
Items Thickness (um) | Areal Weight (g/m?) |  Range (g/m?) T'“ﬂ(;qit:;“gh Elongation (%)
Standards 35 (+2-0) 31.5£15 <10 =400 23.0
Results 45 3131 0.5 4235 435
Surface Roughness (pm)
Items H.T. Anti ‘Wettability (mN/m) | Warp Height (mm)
M Side (R2) S Side (Ra)

Standards <3.0 <04 140'C/15min =38 <10
Results 115 0.20 Pass Pass 1.0
Result Pass

features

* Double-sided smooth copper foil with roughness close to both sides

* Good tensile strength and elongation performance

* Suitable surface wettability and bonding strength with negative materials

% Excellent surface density consistency, form and appearance quality
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1. SR B

4. 555K XU ¢ B & i 55

BR

Wi HReEM R IR AR PR EIEN
RS 4‘5,2&;&%&??% B (pm*mm) 4.5um*A4 A7 H 2024.01.31
L7/ R |
i H JEJE (pm) M%E (gm?) WEERE (g/m?) | RAPERE (MPa) | BigHKE (%)
kR 45 (+2-0) 40.51.5 <1.0 =300 =3.0
&R 5.6 40.68 0.5 355.7 6.60
KIRBEE (um)
Ti H A Rtk (mN/m) il (mm)
Eifl (R Jtifl (Ra)
oA <30 <04 140°C/15min =38 <10
RS 117 0.21 &tk s 1.0
KRIGw a
FaER

* MEN, MEBEEERE

* RFNRAEE., EHMae

* EENZAREEREGRE

* MENEEE—XM. RERIVEE

AR B IR & £
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4.5 pm Double-sided Shining Electrodeposited Copper Foil

Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
Product ‘;ﬁﬁ;ﬁ’;}:’;ﬁ;ﬁ; ]()::::::.;l 4.5um*Ad production Date 2024.01.31
Physical Property Analysis
Items Thickness (um) Areal Weight (g/m?) Range (g/m?) Tensi(l;/[it:)e ngth Elongation (%)
Standards 4.5 (+2-0) 40.5£1.5 =1.0 =300 =3.0
Results 5.6 40.68 0.5 355.7 6.60
Surface Roughness (um)
Items H.T. Anti-oxidization| Wettability (nN/m) | Warp Height (mm)
M Side (R2) S Side (Ra)
Standards <3.0 =04 140°C/15min =38 =10
Results 117 0.21 Pass Pass 1.0
Result Pass
features

* Double-sided smooth copper foil with roughness close to both sides

% Good tensile strength and elongation performance

% Suitable surface wettability and bonding strength with negative materials

* Excellent surface density consistency, form and appearance quality
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1.8 S
6RUK N E L BB AR R
HlE e R R E R AR FRARIEHD
TR ¢ iﬁ%ﬁﬁ Bk (pm*mm) Gum*Ad =AW 2024.01.31
o K W
i H JELEE () L (g/m) ME RIS () | BEFPERE (MPa) | BRI E (%)
b 6 (+2-0) 52.542.5 <10 =330 =50
g 72 53.55 0.5 356.4 10.14
FMRIRESE (um)
i H b A i (mN/m) il (mm)
Eili (R2) Hi (Ra)
b <3.0 <0.4 140°C/15min =38 <10
R 1.65 0.25 ai &% 1.0
BRE ak
FRER

* WENX, REEEEERE

* RENHNERE. EHMEE
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6 pm Double-sided Shining Electrodeposited Copper Foil

Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
6 um Double-sided Dimension 3 >
Product Shining Copper Foil (pm*mm) 6pm*A4 production Date 2024.01.31
Physical Property Analysis
Ttems Thickness (um) | Areal Weight (g/m?) |  Range (g/m?) T’”i(l;[it:;“gm Elongation (%)
N
Standards 6 (+2-0) 52.5£2.5 =10 =330 =5.0
Results 72 53.55 0.5 356.4 10.14
Surface Roughness (jum)
Items H.T. Anti-oxidi Wettability (mN/m) | Warp Height (mm)
M Side (Rz) S Side (Ra)

Standards <3.0 =04 140°C/15min =38 =10
Results 1.65 0.25 Pass Pass 1.0
Result Pass

features

* Double-sided smooth copper foil with roughness close to both sides

* Good tensile strength and elongation performance

% Suitable surface wettability and bonding strength with negative materials

* Excellent surface density consistency, form and appearance quality
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2.5 EH
RTF= &

Wi R ERAR = RREIEH
Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
RTF 5 i #
RTF Copper Foils for High Frequency Materials
JE/% Thickness (pm) 18 35 70
W% )% Areal Weight (g/m®) 15345 28348 575£10
25°C =32
b
Tensile Strength
hglenmiy 180°C =18
25°C >4 =6 =10
HEfE
Elongation (%)
180°C >4 23 =6
i) <4.5 <53 <85
KR =
Surface Rough
(um) S
Eili (R2) 3.0 3.0 3.0
213°C30mini G L1 o .
High temperature Anti-oxidization EFULIR No Oxidation
B ol BHL 32
Mass Resistivity (£-g/m?) =0.166 0.162 0.160
i
Peel Strength (N/mm) 211 14 216
A purity (%) >99.8

HAILIANG 8%

BHHEARS LS

RTFEEHET

HRiETHaEMRAERAR  REEIETH
Gansu Hailiang New Energy Materials Co., Ltd.

Certificate of Product Quality

4lifE purity (%)

RTF /i M #] #
RTF Copper foil for High Speed Transmission
JEEE Thickness (pm) 12 15 18 35 70
% Areal Weight (g/m?®) 1085 12845 1535 28348 575£10
iR 25°C =32
Tensile
Strength
(kg/mm*) 180°C =18
25°C =3 >3 =4 =8 >12
HEfRFE
Elongation (%)
180°C >3 >4 >4 >3 >6
SRR Hilil (Ra) <4.0 <45 <50 6.0 <0.0
Surface
Roughness (1
m) Eifi (Rz) <4.0 <40 <40 4.0 <4.0
213°C30min & 51 AL 1% - :
High temperature Anti-oxidization FFULILR No Oxidation
Ji R o P
Mass Resistivity (Q-g/m?) L 170 <0.170 <0.166 <0.162 <0.160
P SR
Peel Strength (N/mm) 208 210 211 213 e
>99.8
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2. bR

RTFALER 4R

Hiltigm iR AR A | = R EIES
Gansu Hailiang New Energy Materials Co., Ltd.

Certificate of Product Quality
RTF 40 % 1 @
RTF Red Flexible Copper Foil
JI Thickness (pm) 10 12 18 35 45 70
7 ;
F#IE Areal Weight 9543 105+5 14845 27546 345+6 56548
(g/m*)
EE L 25°C =35
Tensile
Strength
(kg/mm?*) 180°C =18
N 25°C >4 24 >7 =12 >12 >18
= 5
(%) 180°C >10 =10 =12 >17 >17 =17
LR KTl (Ra) <25 <28 <28 <52 <6.5 <85
Surface
Roughness
(um il (R2) <25 28 <28 <28 <28 2.8
180°C 60min 4 i b1 fE 4
High temperature Anti- FH LI R No Oxidation
oxidization
Jir ik v B
171 17 j . . j
Mass Resistivity (-g/mr) <0.170 <0.170 <0.166 <0.162 <0.162 <0.162
SR
Peel Strength (N/mm) >0.80 >0.85 =0.90 >1.25 >1.35 >1.50
P s £ HCL <10
Peel strength
% #K <10
Boiling Water
ZhE purity (%) 299.8
4 Good

44 Solderability

HAILIANG &%

BHHEARS LS

AR 24 h ]

R AR AR i EAEY 4
Gansu Hailiang New Energy Materials Co., Ltd.

A4 Solderability

Certificate of Product Quality
AN ]
Red Flexible Copper Foil
JEBE Thickness (pm) 10 12 18 25 35 70
WL Areal Weight 9543 10545 148+5 19546 27546 56548
(g/m*)
BRI 25°C =35
Tensile
Strength
(kg/mu) 180°C >18
M 25°C >4 >5 =7 >9 >12 =18
Fl g 1
(%) 180°C >10 >10 >12 >15 >17 >17
e THRLRS i (Ra) <04
Surface
Roughness
(rm) Eill (R2) <438 <52 <5.7 6.0 <6.5 <10.0
180°C 60min &% i i 4k 1
High temperature Anti- FH AT H No Oxidation
oxidization
i kv B
Mass Resistivity (Q-gim?) <0.170 <0.170 <0.166 <0.164 <0.162 <0.162
s e
Peel Strength (Fiim) >0.80 >0.85 >1.05 >1.10 >135 >1.80
fige | M HCL <10
Peel strength -
% K <10
Boiling Water -
#EEE purity (%) =99.8
IF Good
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Gansu Hailiang New Energy Materials Co., Ltd.

Certificate of Product Quality

WO R bW

Conventional Carrier Shielding Copper Foil

HltE R RER AR AR PR EIE
Gansu Hailiang New Energy Materials Co., Ltd.
Certificate of Product Quality
WO o WO
conventional Red Copper Foil
JEJE Thickness (pm) 12 15 18 35 50 70
- .
BI# R Areal Waight 10825 12845 15345 28348 145058 575410
(g/m*)
b 25°C 230
Tensile
Strength
(kg/mm?*) 180°C =18
M 25°C =3 =4 =4 =8 =10 =12
El i
(%) 180°C >3 =3 =3 =3 =5 25
Fh AR E Hifi (Ra) <0.40
Surface
Roughness
(um) Eili (R <7.0 =8.0 9.0 =10.0 =13.0 =13.0
213°C30min £ 5 ¥k HE - -
High temperature Anti-oxidization HFLILS No Oxidation
A LIRS
MiSE Eesistivity () <0.170 <0.166 <0.166 <0.162 <0.162 <0.162
iR FRIE
Posl Strength (N} =11 =12 =13 =17 =19 222
o &# HCL <10
Peel strength
%) Bk <10
Boiling Water -
4% purity (%) >99.8
A #4% Solderability 5 Good

JE Thickness (pm) 12 18 35 70 105 140
M Areal Weight 10828 15348 285410 570+15 875420 1140430
(g/m?)
R e >28
Tensile
Strength
(kg/mm?*) 180°C =18
25°C >3 >4 =6 =8 =10 =14

HEfA

Elongati

(%)
180°C >3 >4 >4 >5 >5 >5

Je B JEii (Ra) <0.40

Surface

Roughness

(um) £ (Ro) <70 85 <110 <12.0 <150 <15.0

160°C15min & il b 41 16 1

High temperature Anti- TSI 5L No Oxidation

oxidization
L GiES
Mass Resistivity (Q-gin®) <0.170 <0.164 <0.160 <0.160 <0.160 <0.160
>99.8

2l purity (%)
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2. bR

EREIERE

HEEH R R AR AR > ARRIEAS
Gansu Hailiang New Energy Materials Co., Ltd.

Certificate of Product Quality

it % % 20 4 ¥ W
Low Profile Copper Foil

JEEE Thickness (pm) 12 18 35
M#fE Areal Weight (g/m®) 108+4 1535 2838
Yok 25°%C 232
Tensile Strength
Cleg/mm*) 180°C 218
25°C =3 >4 =8
aEfih
Elongation (%)
180°C =3 >4 55
AL B Hllil (Ra) <04
Surface
(um) £l (R2) <45 5.0 <6.0
. ZRTHKERRLR FEFILILL No Oxidation
High temperature Anti-oxidization
o CiiE
Mass Resistivity (Q-g/m’) {170 =0.166 <0.162
bR R
Peel Strength (N/mm) 210 =12 216
#HhE HCL <10
U R
Peel strength (%) ok
Boiling Water =10
BEJE purity (%) =998
W[ #L4E Solderability I Good

HAILIANG &%

BHHEARS LS

B
It

FE LR

HltiBR AR RAR PR EILE
Gansu Hailiang New Energy Materials Co., Ltd.

Certificate of Product Quality

WOl RO R R W

High Temperature Elongation Electrodeposited Copper Foil

JEI¥ Thickness (pm)

10

12 18 25 30 35

T
Areal Weight (g/m*)

903

107+3 15343 229+4 245+5 28545

B2t

Horizontal Uniformity

<1.5% <1.0% ({200l 1)

P s 2L

Tensile

=282

Strength
Clg/mm?) 180°C

=154

HEf

E

(%)
180°C

gy | A (Ra)

Surface

Roughness

(um) il (R2)

<10 =8.0 .0 9.0 <10.0

aifE purity (%)

=99.8

W[4 Solderability

1 Good




