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OUTLINE DNP |

|. Introduction
ll. Concept of Development

lll. High frequency characteristics of glass
Interposer

V. Modeling high speed transmission for 2.5D
Interposer

V. Summary
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2.1D Glass Interposer for HPC DNP |

1. Fine pitch for wiring L/S=0.75/0.75um -2/2um
2. Double side low loss polymer laminate RDL
3. Large panel level fabrication
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Process flow DNP

1. Glass hole formation Featu res Of G | P
AGC
4

2. Cu seed deposition and plating

4

3-1. Dielectric forming

Filled TGV Conformal TGV

Micro Via

3-2. Seed deposition & Photo lit itch Cu wirin

3-3. Cu plating & Seed etching

L/S=1/2 L/5=2/2 L/S=3/3

4. Cover layer forming‘

R
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High frequency characteristics of DNP I

Transmission line with TGV

2.1D Glass Interposer
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Measurement result of DNP
transmission line with TGV

S-parameter measurement setup

Jié!
Network analyzer
N5224A
ACP Probe DUT ACP Probe
GSG200 GSG200

//--

CPW(co-planer wave guide)

Compare
Measurement
Data

N

CPW(co-planer wave guide)+TGV
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Measurement result of DNP
transmission line with TGV

40um® TGV

80um®d TGV 80um® TGV
K v ~ Ve
L=10mm,0130um

L=10mm,©v 30um L=10mm, W 30um

Filled Type Conformal Type Partial fill Type
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Filled Type < Partial fill Type < Conformal Type

There are difference, but loss are very lower than surface wiring
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Measurement result of DNP

transmission line with TGV
Glass material property

Alkali-free Glass (EN-A1) 5.8 0.006@10GHz
Synthetic fused Quartz
Glass (AQ) 3.8 0.0002@10GHz
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Measurement result of DNP
transmission line with TGV

N EN-A1 ~_ AQ
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Frequency ( Hz)

Loss of via portion

Alkali-free Glass (EN-A1)

Synthetic fused Quartz Glass
(AQ)
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Measurement result of transmission DNP
line with buildup layers

2.1D Glass Interposer

s

Dielectric polymer material
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Measurement result of transmission DNP I

line with build-up layers

0
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Measurement result of transmission pNp I

line with buildup layers

Dielectric polymer Er Tans Insertion loss(dB)
PI-A  Low loss polymer 3.0 0.005 @10GHz -1.40 @30GHz
PI-B  ConventionalPolymer 34 0.03 @10GHz -2.14 @30GHz

0
o5 \\\
Bt -1
1 2 \\
)
— -15
2
- = PI-A \
= PI-B
Micro strip line structure 25
W=60um L=10mm 3 | | |
Frequency (GHz)
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Measurement result of transmission DNP
line with buildup layers

Demonstration of 3 layer transmission line structure TEG

CPW L/S=30/17um CPW L/S=30/13um  Strip L=20um

Jmall
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Measurement result of transmission
) ] ) DNP
line with buildup layers

0
\ - 05 —\ -
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CPW on Glass makes small differential s y
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Modeling high frequency DNP I

transmission

2.1D Glass Interposer

L/S=1/1um

Signallines

sRETIL = )
Ground —
10 um
400 pm
.
l |
hid L f A ] ; T
— S e Eas = < Ty e gy ey gy Aspectratio3 S
e S 5 B B
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Modeling high frequency DNP
transmission

L/S smaller than 2/2
Length>5mm

MF-0165-04

Limitation distribution
Length pad to pad >5mm

10_u m

Limitation cross section
area of fine wiring

L/S=1/1um
Signallines

FRETIL e —
Ground
10 um

Aspectratio3 Tpm

mm) Conductive loss will be large mm) Need low loss dielectric

000455

structure
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Modeling high frequency DNP
transmission

Insertion loss depend on trace width

U _—— 7S=30715 0 .
[ J

[/S=107/10 L/S= 30/15
: \ -2 L/S=10/10

- w Lis=2/2
-4 [ )
-10 L/S=15/15 L/S=1.5/1.5
\ .
15 L/$=0.75/0.75 L/S=0.7500.75 ®
-20 \
\ )

_ L/S=0.5/0.5

25 L/S=0.5/0.

-12

$21(dB)
S21(dB)

30 ; ; ; 14

0 10 20 30 40 0.1 1 10 100 1000
Cross section area (um2)

Frequency(GHz)

» Insertion loss are large under L/S=1/1 o
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High frequency transmission DNP
characteristics

Measurement result of fine wiring CPW
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Frequency(Hz)

» Insertion loss are strongly depend on line width
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Modeling high frequency DNP I
transmission
L/S=30/15um L/S=0.5/0.5um

Impact of
dielectric material l Glass I I Glass I

model(001) Wiring length 10mm port
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Modeling high speed transmission DNP

(Eye diagram anlysis])

= =[_]| Eye_Probe
= = ——| Eye_Probe1

Sparameter
i
Driver Receiver
Tx - Rx 1l

Tx_SingleEnded Rx_SingleEnded
Tx_SingleEnded1 :NP1 Rx_SingleEnded1
BitRate=10 Gbps S " ExcludeLoad=no
Vhigh=0.5 V File="CPW003_10MM.ds EnableCTLE=no
Vlow=-0.5 V EnableFFE=no
RiseFallTime=10 psec EnableDFE=no

Mode=Maximal Length LFSR
ExcludeLoad=yes
EQMode=Specify FIR taps

ChannelSim

ChannelSim
ChannelSim1
NumberOfBits=1000
ToleranceMode=Auto
EnforcePassivity=yes
Mode=Bit-by-bit
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Modeling high speed transmission

2Gbps
L/S=0.5/0.5um
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Modeling high speed transmission
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Density
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Modeling high speed transmission DNP I

L/S=1.5/1.5um tand=0.005 dielectrics

tand=0.03 dielectrics

L/S=1.5/1.5 um

Density
o
o
|

T ‘ T ‘ T

T T T T T
80 100 120 140 160 180 200

LI B L L L L L
80 100 120 140 160 180 200

Eye height(\V) Rising time(psec)

time, psec

Model
0.30 25.7

CPW tand=0.005 dielectrics

33.8

0.27

CPW tan6=0.03 dielectrics
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Modeling high speed transmission DNP

Rising time
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Summary DNP

® Three types of TGV were demonstrated and measured high frequency
characteristics. All three types, TGV itself are very low loss.

® (Quartz glass has a very small insertion loss of -0.23dB at 30GHz.
Quartz glass has small loss comparing with the alkali-free glass.

® |ow loss dielectrics synthesized and measured for high frequency

transmission characteristics.

® Modeling 2.1D transmission structure, Excellent transmission
characteristics obtain fine pitch area using low loss dielectrics.
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