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High speed laminate trends — Examples of

Applications

Frequency

Navigation

systems
1.2-1.6 GHz

Bluetooth
2.4 GHz

RFID W-LAN
850950 MHz 2.4 —-5.8 GHz

Networking

systems
3-8 GHz

Mobile phones
800 Mhz — 3.8 GH=z

5G Network and -products
400MHZ — 90 Ghz

e

Optical systems
=10 GHz

Router
Notebooks 5-14 GHz

2-56 GHz

Server

Electronic -

car keys
400 - 900 MHz

Car radar

FM Radio systems

88 - 108 MHz 24 — 79 GHz
TV broadcasting
VHF: 50 - 230MH=z
UHF: 470 - 890MH=z

D-TV satellites
11— 15 Ghz
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High speed Iamlnate trends — ICT Segment

ICT Equipment

e

Sever, Router, IC Tester etc.

Lo Tissmission Lo High Heat Resistance Lead Free Soldering
(Low Dk, Low Df) Low CTE Halogen Free
. High Thickness Accuracy Low Transmission Loss
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Electrical characteristics of resin — Why Low
Dk/Df for High Frequency boards?

Formula of Transmission Loss (by Edward A Wolff)

N

a, x\Dk x R(f)

a, < 27.3 x//cx WDk

X

Df

R(f): Surface Resistance, Dk : Dielectric Constant

Df ;. Dissipation Factor, f : Frequency

¢ : Light Velocity

Transmission Loss (a) = Conductor Loss( o) + Dielectric Loss( ay)

h : Dielectric Layer Thickness
w : Conductor Width
t: Conductor Thickness

» Reduction of o, : Lower Profile or Profile-free Conductor

» Reduction of a, : Low Dk & Df Materials

(infineon
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» Signal transmission loss is sum of conductor loss and dielectric loss. }

» Dk and Df are both impacting on transmission loss.

conlaoa

on tlour

C)



Electrical characteristics of resin and glass
cloth (Dk & Df)
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Thermoplastics Resin

%
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X @1MHz
Thermosetting Resi
Epoxy ‘ w A-T L

Properties of glass E-glass

PP
e @F
[
PTFE
|

N

Polymethylpentene

Low Dk glass
£ 10GHz 6.6 4.7
tand 10GHz 0.0066 0.0035
Thermal expansion  ppm/degC 55 3.4
Density g/em3 2.54 2.30

1 2

3

Dielectric constant

» Final properties of laminates and prepregs are combination of properties of
resin- and glass cloth used.
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Electrical characteristics of resin —
Transmission loss comparison

PCB construction

Copper type: Reverse Treated foil
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Electrical characteristics of glass — E-glass
vS. Low Dk glass

Frequency (GHz)

0 5 10 15 20
0 I I I

A

th:t o

¥

B Trace width (w): 0.14~0.18 mm
W Trace thickness (t): 0.35 mm
B Dielectric thickness (h): 0.3 mm

——=MEGTRONT with low-Dk glass

—MEGTRONT with E-glass

Transmission loss (dB / m)
N
o

=== EGTRON 6 with E-glass

45

» The difference of transmission loss between E-glass and Low Dk-glass version

‘ iﬁn eon : of MEGTRON7 material is “4dB/m at 20GHz. .CDI-‘tGg

» The impact is almost on the same as the difference between H-VLP and RT on lour
copper foil.




Key characteristics — Spreading of glass cloth

are minimized with
Spread-out Glass

.005" LINES AND SPACES

Conventional glass cloth Spreaded glass cloth
g & 4 sxou-ceun-B s G NEB s
tesmmmwn 5.0 TCT
:i: J f‘: :g : - = = The DK of base E-glass to be used for printed board applications
; "‘ %ﬁ' 'ﬂ* !‘ L g is6.4 @ 1GHZ
!."," B e e Gk | (as measured by IPC-TM-650, Method 2.5.5.9)
——>| |<——-015" —>| |<—— 015
image of cross section > Resin/Filler Dk = 2.5 -4.5
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Key characteristics — Conventional glass vs.
Spread-out glass
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Key characteristics — Why copper foll
roughness |s iImportant? ("Skin effect”)

Type H-VLP-1 H-VLP-2 H-VLP-3
1 N e e Frequency Skin effect
X-section ﬂ f depth
10 kHz 660 pum
WIS Fézoég{n%on 6.6 26 14 0.9
Peel Strength 100 kHz 210 2L
(KN / m)
1 MHz 65 pum
- 10 MHz 21 um
g 100 MHz 6.6 um
: 1 GHz 2.1 um
T 10 GHz 0.7 um

== Low frequency signals ngh frequency signals

( I n fl n eon > Copper profile is one of the main contributors for transmission loss for high 'CDI-‘t CI g

frequency signals. on lour




Key characteristics — Transmission loss vs.
Copper foll type o

Cu Thickness : 35um
\\ Cu Type :H-VLP, RT, Conventional
\\\\ Inner treatment Type: None
-2 - Core : 6MIL (0.13t) (#2116x 1ply),
\ M - Prepreg: #1080 RC64% *2ply
: A H-VLP | Linelength : 100mm

= \\\ M Impedance : 50 Q

\’\'\,\ MEGTRONG [H-VLP]}

X\“’\w MEGTRONG [#]
-6

\_/\

Conventional

Transmission loss (dB/100mm)

-8 ! ! |
0 5 10 15 20
Frequency (GHz)

L=
I n fl n eon » Copper profile impact on transmission loss is getting bigger with higher 'C DI-‘ t G g

frequencies. on lour
» Copper foil profile has significant effect on transmission loss.
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Summary and Key takeaways

» Higher the frequency requirements for application/PCB - more you
need to understand laminates used in it.

* Resin system, glass cloth and copper foil have all significant
Impact on transmission loss in high frequency PCB'‘s — good
performance can be lost by specifying wrong property for other
parameter.

* Low loss resin system, smooth copper profile and use of spreaded
glass cloth style with Low Dk/Df properties, help to tackle challenges
of high frequency signals.

(infineon conltag
on lour



( Infineon conlag Panasonic

on tour

Panasonic



