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Contacting Roughness (um) Optical Roughness (um) Status
I T
0.25 2.0 0.42 4.0

RTF TLCHP o
RTF RTF2 H1/H1V 0.20 1.5 0.20 2.2 ¢
RTF3 H1A 0.18 1.2 0.15 1.8 ®
HVLP TLC-V2 0.25 2.1 0.35 3.3 ®
HVLP2 TLC-V1 0.22 1.5 0.27 2.7 ®
HVLP

HVLP3 V1A 0.19 1.2 0.22 1.8 ®
HVLP4 VHA 0.16 1.0 0.20 1.5 @
HW?2 0.27 2.2 0.45 4.5 o

RTF
PTFE HW1 0.25 1.7 0.32 3.5 ®
HVLP VW 0.20 1.3 0.25 2.0 @

; O iix
LB RIE 12~70 um @: R
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Shiny Side
(drum polish)

Matte Side

Microstructure
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» Rz= 2.5um v @ 12.89 GHz
> %[5 B = 5.0 Ib/in (tested by NPG-170D) §
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Traditional RTF TLCHP

Loss improvement is about 12%
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* Rz=1.5pm
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Material: NPG-170D
PCB: 3 LB Stackup
4mil core(3313*1)+3313 PP*1

Measurement: Delta-L
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-0.2 4 —&—HlI
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) i = -10- e
Typical Properties S
- E -1.2 4 e
Product H1 Competitor L s,
Area weight (g/m?) 283 285 164 \\
ContaCtlng roughness ReSlSt Slde 074/47 088/52 -1.8 0 ¥ é X ‘I‘ L é L é X ]IO L I|2 ¥ |l4 % ]I6 J I|8 X 2|0 ¥ Py
Ra/Rz (um) Laminated side 0.22/13 0.24/1.6 Frequency, Hz
Sa 0.26 0.34
NO”'CO”ta‘(:SSg roughness sq 032 043 > HLUBL 3 B o 18 Ak 6 -
Sz 2.6 3.3
Peel strength(lb/in) NPG-170D 4.5 4.6
Peel loss after soaked in 12%HCI for 1 hr (%) 3.0 35
Percentage of Loss after being heated 121°C 2hr (%) 5.0 35.5




Very Low Roughness RTF3 — H1A

- \ RTF2% & RTF3% %
* Rz=1.3pm o
° 2 .k}#ﬂ‘miln ‘}w} e
. e H1 H1A
© BRAAFGEFE
B A B Fe | o 0.77/4.9 0.78/4.8
i
Ra/Rz (um)
B L G 0.22/1.3 0.18/1.0
B PIRE/d B
%k g 2./ Switch % 8 N e & Sa/ Sz (um) 0.26/2.6 020/17
0.0
—H1
—HI1A
-0.2 4
£ SEM REW
D 044
§ ] ;:2 15,0V WD2Tmm A a5000 5 || se0 15‘0kVV\‘dDZT - HY .;00-0_‘5 JE—
g -0.84
I ' ‘,' FYNEYN .
§ copper foil thickness: 35um A dse & (lo/in) 4.3 4.0
— 104 PP: #1078x3pcs
Dk: 3.6 @L0GHz ()
Df: 0.0033 @10GH o
12 . , (RIZEPE R 604 ) 285 295
0 5 10 15 20
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Product

TLC-V2 TLC-V1
schematic diagram I HVLP ‘ HVLP2

Spheroidal Fine spheroidal Moss or Lichen
Nodule
1.4 pm 1.2 pm 0.4 pm
Roughness, Resist side 020/13 023/13 0.18/1.1
Ra/Rz (pm) Laminated Side 0.54/3.5 027/22 020/13
Optical
Roughness Sa/Sq/Sz 0.74/0.91/5.96 0.41/0.39/3.43 0.27/0.33/2.51
(Laminated Side)
SEM Laminated Side
Peel Strength NPG-170D 5.2 49 45
(Ib/in)

Material: NPG-170D

PCB: 3 LB Stackup
4mil core(3313*1)+3313 PP*1
Measurement: Delta-L
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<> Very Low Roughness HVLP3 /HVLP4 - V1A/VHA

HVLP2 type HVLP3 type HVLP4 type under development

V1 copper foil V1A copper foil VHA copper foil

anti-oxidation layg
barrier layer

-

anti-oxidation layer
barrier layer

HVLP2 semi-finished foil HVLP3 semi-finished foil HVLP3 semi-finished foil
roughened layer brorroorsossrmrored  micro nodulation [bummwd micro nodulation

anti-oxidation layer
— === barrier layer

—

ba;ner .Igy‘:.r | barrier layer barrier layer
igul CIDIXnI aa |oerr1]tayer anti-oxidation layer anti-oxidation layg
pling ag coupling agent coupling agent
Rz: 1.5 pm Rz: 0.8 pm
Sz:3.2pm Sz: 1.6 pm
0.0 A1 - -
02 insertion loss o for antenna application
—— VHA

T - V1A
@ 061 £ - ———— Competitor A
% 084 g — —— Current copper foil
§ 1.0 2 a3 H-_":::-;::_--
c s
o -l24 . ) [l
k= copper foil thickness: 35um £
2 71 PP: #1078x3pcs NPG-199 g
= 11 Dk: 3.6 @10GHz "

1871 Df: 0.0033 @10GHz
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*Low Df

*Low Dk

Low CTE
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*HVLP2
V1~V
Rz=1.5 um

*RTF2
H1 - H1V
Rz=1.5um

*For PTFE
HW1 » HW2
Rz =2.5um

*HVLP3
V1A
Rz=1.0um

*RTF3
H1A
Rz=1.0um

*HVLP4
VHA
Rz=0.8um

*For PTFE
VW1
Rz=1.5um

*Profile-free
Rz=0.5um
Sz=1.0pum




Thank you

http://www.npc.com.tw




