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Neltec, Inc.
Tempe, AZ

g PARK

ELECTROCHEMICAL CORP.

Nelco California
Fullerton, CA

Neltec SA
France

‘

=
Neltec Eh?ope
France

SFkPark 1.]

Nelco
Singapore

v Ty

_hNeIco Zhuhai

China

NEW! Pioneer Rd
Singapore

Nelco® and Nelcote™
Advanced Material Technologles

Melcote Rev8 10 07



Nelco Products Pte Ltd

— — - — — -

*é\n PARK Nelco” and Nelcote™
N~/ ELECTROCHEMICAL CORP. Advanced Material Technologies

Melcote Rev B8 10 07



What are
Laminates and Prepregs?



How to make a te column in building ?

Cement
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Concrete [Laminates

Reinforcement Steel frame Glass cloth (FRrR4)
Body/ filler Cement Epoxy, BT, CE,
Polyimide,
PTFE resin
Surface Paint / epoxy coat Copper foil
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B Base Material Manufacturing Process

Raw Impregnation Lay-up— —Pressing Break Finishing

Material: d
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IMPREGNATION

Processing

FTrNREATER CAVITEC
.. heatingyg
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~_F
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Viscosity
regulator
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Glass Prepreg in Prepreg in
Cloth rolls formats
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_— regulation
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Hot press plate

Copper foil

Prepregs

Copper foil

Hot press plate
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Thin Laminates Prepregs

Thin Laminates are copper clad Prepregs are glass fabrics treated
olass-resin laminates generally and coated with semi-cure resin.

less than 1.0mm thick. The resin melt, fill up gaps, bond

No logo. layers together when heated in the
press.
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Multi-layer Printed Circuit
Board manufacturing process
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Capture Pad

—

inner Via
Haole (IVH)

==

"~ Blind Microvia

Figure 2. Cross-section of & general HD\/microvia PW.
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Meaning of Dielectric Constant, Dk, or Er

Vacuum Dk = 1 Material Dk 5 3

Y Y Y Y ¥ ¥ ¥ ¥ Y Y ¥ Y ¥Y vy v°v

Electric field density of in the material 1s 3 x of air
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0
Signal current Induced eddy current
S — ‘
Increasing magnetic field B induced ===> Opposite eddy current induced
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Signal current Induced eddy current

) |

Decreasing magnetic field B induced ===> Opposite eddy current induced
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Signal Propagation Speed in
Copper Clad Laminates

V=K--$

Ve
V: Signal

propagation speed
c:speed of light in vacuum
k : constant

¢ : dielectric constant
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PCB design roadmaps - High speed signal

Signal loss (Df)

Signal
loss

~ High Frequency _
©) (O)
Propagation Speed

Signal Signal
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Losses inside of Cu-lines

CU rrent loss (Iluss)

If | .. =L, thanis =0

Ilnss

and tand=0 (bestcase)
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Skin effect

At high frequencies the transport of current 1s also 1n
the dielectric layer around the Cu-lines.

W E/x/x/*u.)
good poor
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60%

30%

10%

Signal loss

Losses inside of Cu-lines
duetoR; I; C

Skin effect

Others



PCB design roadmaps - High speed signal

Capacitor-like structure between layers of coppers

Copper

Dielectric

(Glass fibre+resin)

Copper

Main concern 1s IMPEDANCE (resistance to electric flux breakdown) must be maintained
IMPEDANCE 1s directly proportional to dielectric thickness

IMPEDANCE is INVERSELY proportional to dielectric constants (Dk)

Material with low DK can reduce thickness of dielectric while increasing impedance.

Controlled impedance requires controlled thickness tolerance.
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Impedance
Microstripline Stripline

b
’
- ‘:::::; :
87 598 . d 60 8.d
ZL= <n (el ZL = « In
 Er+1.41 ( 0,8 b+-h ) v Er ( 168-b+21-h )
87 - 5,980,082 ' - B-0,082 |
2L, = (S ) waf=317e ) ([ Zims —— o —)-1260
v 4,95+1,41 0,8:0,220+0,0198 ¥ 4,95 1,68:0,22 +2,1:0,0198 ' |
87 5,980,118 60 8.0,118
7.4 S -ln( )-{ﬂl=52.4ﬂ V4 HIC ¥ -1n(’ — .):23_,?11‘
V 4,65+1,41 0.,8.0,180+0,0162 V4,65 680,18+ 2,1-0,0162
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Resistor : V., I, R
M ML MW V=VTDI+V2+4V3

Capacitor : C, I, Z (1impedance)

1 1 1 1
Y OO
CcC Cl C2 C3

:Z"r.'-"_'_.h:
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Why 1s Controlled impedance so important ?

1. When there 1s a mismatched of impedance at any place along signal line,
the maximum power transfer does not occur. Reflection of signal power

from impedance mismatch, results in signal attenuation.
il L .

‘ Mismatch from signal ‘ ~ Mismatch from signal ‘

generator and signal line and receiver
Signal . line impedances P L impedances

. - o Signal B 4
sl DT reflection
U rz
| WY Receiver
-

—"

Signal L1 . =~ \
enerator e o
g Signal e | o em _ REGEi?EITermmdtmg resistance
impedance + P T impedance
O o N
| é
( | | ) = xr
— \ \ ecerver B
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AT
TR, B eh A, B0, T, WL

N4000-12 N4000-12SI N4000-13 N4000-13SI N4000-13EP® N4000-13EP®S|®
Dk: 3.7 (1GHz) Dk: 3.4 (1GHz) Dk: 3.7 (1GHz) Dk: 3.3 (1GHz) Dk: 3.7 (1GHz) Dk: 3.3 (1GHz)
3.6 (10GHz) 3.3 (10GHz) 3.6 (10GHz) 3.2 (10GHz) 3.6 (10GHz) 3.2 (10GHz)
RN LN PN I TR IR TP ARl D : .008 (1GHz) | Df:.008 (1GHz) | Df:.008 (1GHz)  Df:.008 (1GHz)
008(10GHz) .007 (10GHz) .008(10GHz) .007(10GHz) .008(10GHz) .007(10GHz)
Tg — 190°C Tg - 210°C
T260 = 113 mins T260 — 58 mins
Td - 360°C Td - 350°C
- VT A A, Fi by S 2
1Y AR, 3G, 4, T L s e A e T A L ol
3G, 4, S 2% MHas, Y
& BRhas, T He, 8 HAE
nf i 6x 288°CiiTy, rl H T oEidéic
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FE fd b A

Travel of electromagnetic wave

A

Signal loss must be very low —
Requires very low Df !!!
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AT
TR, B eh A, B0, T, WL

N4000-12 N4000-12SI N4000-13 N4000-13SI N4000-13EP® N4000-13EP®SI®

oL N LTI | W S W CTM B Dk: 3.7 (1GHz) | Dk: 3.3 (1GHz) | Dk: 3.7 (1GHz)  Dk: 3.3 (1GHz)
3.6 (10GHz) 3.3 (10GHz) 3.6 (10GHz) 3.2 (10GHz) 3.6 (10GHz) 3.2 (10GHz)
Df:.010 (1GHz) || Df:.009 (1GHZ) | [oIERIIERETTFI RN o AR E el P .08 (13 Df : .008 (1GHz)
.008(10GHz) .007 (10GHz) 008(10GHz) | PO o Y F 1Y .007(10GHz)

Tg-1
T260 - 11
Td - 3@

W H :
3G, 54, T
2 BHE, T

rlifd 6x 288°CHAty, R H T JuEialic
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N4000-13RF N9000-13RF

LR, PLUERLL, TS, B B 3h % L i i

ASHE T HGE I, ORI

Mercurywave™
NY9000 9350

NH9000 NX9000
RIS OHG R || PRI 2RI W) 22 35 70 28 DU
WA B LT || L, B A AL L85, B A A 19 i
A 1 O o CE R
Dk: 3.0 -3.5 Dk: 2.94 -4.50 Dk: 2.70 -3.20
Df F;t?dH-z}.uus el g
(10GHz) Df :.0022- .0030 Df : .0020-.0024
(10GHz) (10GHz)
ST, A e ZEUE, W 280D,
& BRI P hnsi A e 1 B9 1 AL e B
2= o | I
75 G AE P
.
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e R BEAJC B e i F & 1T L 132 %% FR4
TEHIREHC, ACHURSS 2%, (TR, ¥4 hl RS

;- ICHFE \

T +CHAEZ R £+ ICAF

| |

N4000-11 N4000-29 N4000-12 N4000-13

o T 1] 44 771) Py R [0 4. 77 LRSI )i AR I T

Tg 175°C Tg 185°C Tg 190°C Tg 210°C

CAF resistant CAF resistant CAF resistant CAF resistant

CTE - 3.2% CTE - 3.0% CTE - 3.6% CTE - 3.5%

(50 = 260°C) (50 - 260°C) (50 = 260°C) (50 — 260°C)

Td — 345°C Td - 350°C Td - 370°C Td - 365°C

T260 > 30min T260 > 60min T260 > 60min T260 > 30min
6 PARK Nelco® and Nelcote™
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el FH g i 2
113 : Burn-in 286, ’ﬁkﬁa‘é’kh'ﬁiLM IR, 114, M2 R L IRTF IR

N5000 N8000 N7000-1/ N7000-2HT / N7000ULVO0
A ke /o I iz - — W - M5 0 B ZMEE# I5 Cyanate Ester J-MDA ZEEHE 1 UL-VO 252
BT-Epoxy
H ik g hitf: fiE Pk fig
Tg - 180°C (by DSC method) Tg - 250°C (DSC) Tg - 250°C to 2600C
Td - 334°C Td - 376°C Td - 375°C - 3900C
T260 = >12 mins T260 —= >12 mins T260 - 12 to 30 mins
I AL P R AL i R A
xly % : 10 — 14 ppm/°C xly % : 10 — 13 ppm/°C xly % : 9 —15 ppm/°C
24 :3.4% 24 :2.5% ZH :1.7-2.5%
(50°C — 260°C) (50°C — 260°C) (50°C — 260°C)
T ‘E_ a'-\..l-:; T ‘E_ a'-\.[-:; m '[E_ Enfs
Dk : 3.7 (RC 50% Dk : 3.8 (RC 50% Dk : 3.8 (RC 50%
@ 1GHz) @ 1GHz) @ 1GHz)
Df : 0.014 (RC 50% Df : 0.011 (RC 50% Df : 0.015 (RC 50%
@ 2.5GHz) @ 2.5GHz) @ 2.5GHz)
T I | W
. sz ki | =
Burn-in £k BSH, HERkoE B I Burn-in KRR , KA, 76 | b g R, TE R, R
#. FCP,CSP & ML, I — -
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% 1Re FR4

AL b B, BUE, vHEEIL FTEDHL, AL, 2 /226t

N4000-2

Hitk fE

Tg - 140°C (by DSC method)

Td - 300°C

T260 — 8 to 12 mins

A

xly 5l : 12 — 16 ppm/°C

Z %l :4.5% (50°C — 260°C)
M

Dk : 4.1 (RC 50% @ 1MHz)

Df : 0.023 (RC 50% @ 1MHz)

N4000-6

Tg - 175°C (by DSC method)
Td - 325°C

T260 — 4 to 8 mins

M AR

xly %l : 12 — 15 ppm/°C

Z 4 :3.8% (50°C — 260°C)
Dk : 4.1 (RC 50% @ 1MHz)
Df :0.023 (RC 50% @ 1MHz)

N4000-7
Tg - 150°C (by DSC method)
Td - 330°C
T260 — 16 mins
U 23
xly %l : 12 — 15 ppm/°C
Z %l :3.7% (50°C - 260°C)
M fie
Dk : 4.1 (RC 50% @ 1MHz)
Df : 0.010 (RC 50% @ 1MHz)
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IV

N4000-2 NF »

Tg 125°C

N4000-6 NF
Tg 175°C

N4000-7 NF
Tg 155°C
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No-Flo® Prepregs
in Rigid-Flex PCBs
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e PARK Multitunctional Eboxy Tg 140°C

Derivative Products:

N4000-2 NF 7|_1080 No Flow (NF) prepreg for Rigid-Flex, Heat Sink NXS000/ NYS000

N4000-6 NF - bonding applications.

LD™ Prepregs - Spreading glass yarn 106, 1080 prepreg for Laser Drilling

SI™ Glass - 106, 1080 and 2116 for better Signal Integrity

BC ™ - Available with N4000-6, N4000-11

e VEBEA K

Woven glass reinforced PTHE

NHB000
Woven glass, Ceramic Loaded PTHE

NAD00-1/ NAOD0-2HT/ NAO00-2V0 Tg260°C/
Non-MDAPolyimide/ Toughened/ UL94VD | Tg250°C

MNBOOO
Cyanate Ester Tg 250°C
NBOOD-13RF
PTFEBlended Laminate Tg 220°C
NAOO0-13/ NAO00-13S/ NdO00-RF a
High Speed, Low Logs Epaxy Tg210°C

N4000-12/N4000-129

Hgh Speed Low Loss CAFresistant System | 19 190°C

N4000-29

Hgh Thermal reliability Bpoxy

N4000-11

Low CTEH Tg Multifunctional Epoxy

N4000-6/ N4000-6FC
H Tg Multifunctional Epoxy

N400O0-7/ N40DO-751

N4000-2

ELECTROCHEWC AT CURT

Tg 175°C

Tg 165°C

Low CTEultifunctional Epoxy Tg155°C

No000

BT Epoxy | Tg 185°C

Tg 185°C

Tg 175°C

FR-4 FR4 R}
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LA BAERE T 252 B EOE £ R

7Sy AP A A2 IST

E N4000-7EF
5 Severe Thermal Cycling, z
E Td 400/ IST performance !
= 60min N4000- 13/S1° 1
= %ﬂ N4000- 13 EP2/SI® :
5 N4000-29 ‘
5 Td 350/ Lead Free ® .
20 — . @ 400011
=3 30-60min S
D !
5} oy Low CTE ?
E 5-15min :
D !
5] :
1.5% 2.0% 2.5% 3.0% 3.5% 4.0% 4.5%
Coefficient of Thermal Expansion (50°C to 260°C)
k& PARK Nelco® and Nelcote™
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L HL P i A PR

10 FEE fE
50
4.5 ]
N4000-13 Standard Dk/Df
N4000-13 EP N4000-2
N4380-13RF N4000-6
4.0 NH N4000-7
9000 o N4350-13RF j N4000-7EF®
N4000-11
= 35 . Q\ N4000-29
3.0
9000-13RF N4000-13 Si
HXEIDUG.
2.5 :
[ Lovoon
2.0 - : :
0 0.002 0.004 0.006 0.008 0.01 0.012
Df
- SI® = Signal Integrity Reinforcement . -
: .EAFEK E grity Nelco®” and Nelcote™
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