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Discharge Protection and EMI Noise Filtering
Components

Overview of the ALIVH Design Kit
— Components for High Speed Digital Applications (HDMI)

Applying DK concept to optimize the design of an HDMI
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Introduction to HDMI

« HDMI: High-Definition Multimedia Interface

e History:
* Developed by Sony, Hitachi, Thomson (RCA),
Philips, Matsushita (Panasonic), Toshiba and
Silicon Image,
* V1.3 released on 22" June, 2006

* Applications:
Connecting DVDs , Plasma, LCD, DLP, LCOS
PVRs, MHP, OCAP, and many more

*Key Specs:
» Uses TMDS (Transition Minimized Differential
Signaling) for Video Data Transfer
« Up to 340Mps (10.2Gbps) in v1.3
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Panasonic’s ALIVH Process
« ALIVH=Any Layer Inner Via Hole

ALIVH Multilayer printed wiring board
- Via on via Device Solder

« Pad on via

+ All layer uniform

specification 4‘ - G
The surface can be used by almost 100% Through hole
because it is not poriferous. Parts cannot be mounted on top the hole.

* Miniaturization with high density mounting
« Easy design

» Correspondence to high speed specification
circuit by short wiring

LeadingInsight Panasonic

ideas for life




7% Comparison ALIVH-G with Buildup

All layer IVH <ALIVH G type>

Multilayer base substrate+Buildup substrate

The glass woven cloth epoxy resin

Electro-conductive paste
Laser hole

- High density wiring on all uniform layer .

[l The short wiring connection is possible with a Via on Via
and the pad on Via structure.

[l High smoothness and accurate board thickness are possible
with the heat press process.

The glass woven cloth epoxy resin
Insulating resin
¢RCF or Prepreg»

Drill hole Copper plating

Laser or Photo hole

« It is only possible to use small diameter Vias for high wiring density
Build-up layers.

[ Long wiring for core layer because of detour around the through-
hole structures

[l The copper plating is necessary.
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Y49 Comparison ALIVH-G with ALIV

Combination of ALIVH-G type and Buildup

| ALIVH-G | +[ SurfaceBuildup | = |  ALIVH-C |

All layer IVH structure

€ Taking advantage of inner lines ALIVH G, fine pitch and high
density surface mount is possible.
€ Compatible with Build-up board design.

A\ Leadinglnsight Panasonic

ANSOFT = Avplicat e Design ideas for Iife



#%  ALIVH-C vs. Build-Ug

Low impedance

caused by Vias
[1 |

Build-Up

mmmmmm

“Open-stub

ALIVH-C
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Y98 atic Discharge Measures : Externa

= Selection of the Static Discharge and Serge Components

Serge Static Discharge
Transmission Speed
Video / Audio Connector 10 100 1000 [M bps]
Ci it ® @ | >
'iSP' Microphone o Memory Card HDMI/Serial ATA
Usage Kev board Switch. : DVI e LVDS n
Source / ° .pSB / IEEE1394:.. Antenna °
Battery

ZW  (IChip Multi-layer Varistor "\ESID Suppressor 4
Components "' y P

Low C type Super Low C type Ultra Low C Type
’ C: 330~15pF C: 3~0. 8pF Below C: 0. 5pF

Lightening Serge, Switching pulse, static discharge...
PED has been supplying all the components for low voltage application to
AC sources for all over the world!

Panasonic

ideas for life

A\  LeadingInsight



P98 atic Discharge Measures : Externa

=» Efiect of the Stray Capacitance due to high speed transmission

Serge Static Discharge
Transmission Speed
Video / Audio Connector 10 100 1000 [M bps]
Circuit ¢ ° >
II}UI Microphone o Memory Card HDMI/Serial AT)
Usage Sev board / Switch. DVI LVDS
Source / ° .USB / IEEE1394 oo Antenna °
Battery
B efO e Capacitor
Zener /X —
diode T |
77 77 | - K
After Reduotiong ' Lower C

Multi Layer

Varistor
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224 HDMI Common Mode Noise FiltE

BDimensions BSpec as reference

0.320.1 Impedance () Rated Rated DC
0.5520.1 at 100MHz Voltage | Current |Resistor

Unit Name
0.520.1 %|% Common Differential (v BC) (mA) ( )max.

1.0&0.15% /
& 1.2580.1

TDR Characteristics

EXC24CG900U | 90 typ. 20 max. 5 130 2.7

Unit :mm

B I mpedance Characteristics

120 ( 10,000
115 —
0 100215 <¢HDMI Spec» 1.000 i
| = . /A
=105 " | Common SVA\N
= \/\&/ / &
e 95 | < > E /S
= 10 ,,/ —
90 B ’_-’Il
v s Differential
8 CMNF , T 1
80 ‘ 1 10 100 1000 10000
0 500 1000 1500 2000 2500 3000 Frequency MHz)
Tin e psec)
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PED Developed
“ALIVH" Evaluation
Kit
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#%% HDMI Design Kit in Designer/Nexxim

-4 Panazonic

i %;f“é;f ALIVH Differential Elements

erential
ALIVH_ASYMMETRIC_SIMGLE_Z_DIFF: ALIVH Differentia
ALDVH_DIFF_BEMD: ALIWH Differential Bend
ALIYH_DIFF_LIME: ALTVH Coupled Lines &0
ALDVH_DIFF_PAD: ALIWH Differential Pad
= ALIH_DIFF_TAPER
== ALIVH_DIFF_TEE
1 Mods Transformer . ———Panasonic Mode Transformer

= ModeTransformer: S-parameter to Differential /Commeon §
- i@V Single
L_ ALTWH_BEMD: ALTWVH Eend, Radial
It ALDYH MEAMNDER: ALIVH Meander Line
=& A|lTWH STEP: ALIVH Step
- 4LTIWH TAPER < .
== AITWH TEEC: ALIWH Tee - Ref. Plane at Center AL IVH SI n g I e El em ents
— ALIVH_TRL: ALIWH Tranzmiz=zion Line, Phyzical Length
- @V Through_\ia
mlm AITVH 4Laver Via
mlm ALTWH 4L Hfz= \ia
mlm ALTVH GLHf== \Via \
m[m ALTWH BLHf== \ia 1
e ALIVH Via Holes
+-[27 Capacitor
+-[Z7 EMI Filter
+-27 Filters for Suree Pulze

+- 27 Inductar
+-[27 LR LG Composite Device

db || 7
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744 Design Kit Structures

Designer 3 Installation

Directory
|
> Bitmaps
> Userlib .
Pan asonic »Mode Transformer
i v ¢ T—/_
ALIVH*G*SSGSSGSS*?:::; Component Definitions
ALIVH_TC "~ Material Files
ALIVH_G_SGSSSSSGS_xxxx :
'..‘ \/
A 4 A 4 ..'- A 4 A 4 A 4
Footprints Documents PadStack Scripts Symbols

\ 4

ALIVH_SSGSSGSS.aflb

ALIVH_SGSGGSGS.aflb
ALIVH_SSSGGSSS.aflb
ALIVH_SGSSSSSGS.aflb

I
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Technology file defines
-Layer thickness

-Layer material

-Layer configuration
-Conductor thickness
-Conductor properties
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Mode Transformer

Differential- Differential-
Common Common
) - S-parameters
S-parameters ooohm Panasonic 1ooonmfr )
j> : Mode Transformer Q. <;
' 25 Ohm 25 Ohm =

S-parameter

Regular S-Parameters

Schematic Only element
Panasonic

ideas for life

A\  LeadingInsight



V/ / 4

Signal Divider as an example

MHame Value | Uit | Evaluated Value Description | Gallback | COwverride

WD 200 um 200um Width of differential line [

T lws 100 um 100um Width of single line [

TN 10 10 Mumber of segments [

R s 100 um 100um Separation [
R g0a um  B00um Radius —

LT a0 dez | O0des -

_SignaILayer 51 Signal Line Layer Set_flivh_Laver [

WDI Number of segments controls the shape

N=5
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Structural specification of a test coupon

G-2-2

ALIVH-C ////

120um 220um}
100um
e

L1

L2
L3

e 1=4.6

Buildup /N/
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omparison of Measured and Simulation

: / Simulation — . -
- PP A e R
S21
TDR
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“""Effects of Line Width Variations

y =
=
e

FRERTETS

&% 107 mm

Line Width

03 Sep 2006 Ansoft Corporation 00:11:36
XY Plet 1
Simulation_W_sma 1 25 ﬂﬂ
125.00 —
I 100°V(Port T 1 a
Transient

100um

100" ViPart1JI[1-V{Part1 i}

25.00-

| | | | | 140um
75.00
TDR
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“#PEffect of Line Spacing Variation

- =
o
Ll
I
[
r';‘i (i\‘”
‘J’ |“H.-_

Y
0 2006 o
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TDR

125.00
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Applying DK Concept to
design Evaluation Board
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P4 Board of

noise suppression devices for HDMI'STgnal line

Common Mode Filter

Varistors

The verification loads of the noise measures parts by the real set substrate of the
set manufacturer are canceled, the device characteristic is understood, and it ties to

the adoption.

7
J

L

TDR pattern improvement

E i 5
= ==

It is possible to use the noise

devices on the real set
substrate after the
characteristic of its effect is
verified.

HPMY +erwival

DVD set
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High-speed oscilloscope(TDS7404B)
<Tektronix>

'_-.t=!" HDMI 1080i
.o compliance test

" —— —

' .

CH2 CH1
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4% Simulation model of Evaluation Board

Clock Line

DATAO

DATAL

DATAZ ¥

Data li

Connector

Varistors Common Mode Filter
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Simulation Results

MP: 1.977 142.72

24 Aug 2006 Ansoft Corporation 22:55:07 Y1=C
XY Plot 1 dB(S(PortT, P
Top Evaluation Board }h ru L H‘ﬁes
0.00 Z——
: N B B dB(S(PortT, Po
Reflection of the LNA
Thru Lines N —
-20.00 dB(S(Port2, Por
/ \ / // \\//v WV ENA
| ==
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“7“Can be better if we re-design

— | Linewidthis
reduced to
-~ !'compensate the

A
R

i

R

capacitance of the
varistor

Originally coupled
Lines are separated

Varistor positions are
changed to have better
alignment from
Connector to CMNF

3 S
[k aaaaae]
m‘““\‘“““}}}:&}}}}}}}:&}}}}}}:

Lines are separated as
much as possible and
curved bends are used

A
A
SN
A
S
%

e

s
TR

Number of bends ar

Reduced to minimu & T _
Clock and Data Lines are adjusted to the same length

Lines are adjusted to the shortest possible length
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Results of the new design at 10GF

26 Aug 2006 Ansoft Corporation 2p:3k: 55 © Y10 25 Aug 2006 Ansoft Corporation 11:07:43 =0
XY Plot 1 Th r u tqsn (Ports, Port! Smith Plot 1 S(Ponts, PortT)
Top Evaluation Board with & line couple with IN OUT modified le LMA Top Evaluation Board with 8 line couple E}J,EGHM 0.00
a0
. 10 wi.,fhhd.uff 70
LX ————— » [z 120 :,\,13"'.)- B .-—lr— ‘h‘.q“:\;. +—
. I - dB(S(Porté,Port{ S(Porté, Portg)
Reflection of thé\4 i | Lha 0.105Hz 1000
- -~
= L -
Thru Lines N / \/ g \/ Yio
20,00 s j dB(S(Port7.Port,
LHA
Y1—X
dB(S(Portg, Port
T 40.00 LNA
=
Y1
dB(S(PortZ, Port!
LMA
-60.00
¥1
. . dB(S(Port2 Port!
Coupling ta the next line .
40,00 - MP: 1835 138,103
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Eve Diagram

Data O Line

This is the line
Severely Suffered
From Phase match

27 Aug 2006 Ansoft Corporation 00:56:50 Y1
Eye Pattern output SP(name=3P:t1)
CMNF MLCV_Eye_pattern D1
400 Y1——
e SP(name=SP:t1)
) TD1

Blue: Can not see the |]
Effect of Varistor
Cutout portion

RED: Improved Layout
Can detect small differences
In a layout

i | e — .
0.00 0.50 1.00 1.50 2.00 2.50
A Leading Panasonic
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“7If Varistor Line is 160um

28 Aug 2006 Ansoft Corporation 14:32:18 Y1 _
Eye Pattern output SP(name=5P11
CMNFMLCV_Eye_patiern | \nrithout Varistor | .
4.00 Y 1——
SP(name=SPit1
TD1
2.00
)
= Varistor
® .00
@
£
1]
=
o
w
2.00
=4.00
0.00
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##4\t Varistor Line is changed to 80um

28 Aug 2006 Ansoft Corporation 44:27-10 Y1 -
Eye Pattern output ; : : 2=8P:t1
CMNF MLCV. Eve pattern | VVIthOUL Varistor line
width=80um
4.00 1
SP(hame=SP:it1

TD1

2.00

With Varistor line
Width 160um

0.00

SP(name=SP:t1) [V]

T T R R R )
Time [ns]
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Y% If Varistor Line=80um with CMN

28 Aug 2006 Ansoft Corporation 15:24:13 Y1 _
Eye Pattern output SP(rame=8P:t1
CMNF MLCV_Eye_pattern TD1
4.00 v
SP(name=SP:it1
TD1
2.00
=
% 0.00 NF D.320.1
Q
£ 0.5520.1
g
g % 05201
w0
2.00 0. 5/\>/ 1.2520.1
400
0.00 0.50 1.00 1.50 2.00 2.50
Time [ns]
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CMNF and Varistor

(with Varistor Line width changed)

Ansoft Corporation
Eye Pattern output
CMHF MLCV_Eye_pattern

/I

28 Aug 2006 Ansoft Corporation 15:48:04 Ea iy
D.5520.1 Eye Pattern output SFname=5F:t
CMHF MLCV_Eye_pattern T
0.520.1
4.00
A1

SP{name=SP:t1) [V]

SP{name=SP:t1) [V]

Varistor Line with 160um width
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-4.00

|
| |
o.do 0.A0 1.0 1.50 Improved

Time [ Eye Opening
I

Varistor Line with 80um width
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7/
S

ystem Including SMA and GSGSG connectors

GSGSG Connectors

PRBS 4’—‘ -

BR=850MHz } % R @—o—k%
PRBS —J B ﬁ%
=3 —t
6
BR=850MHz e }»%
—
SP
Without Connectors With Connectors

CMINF MLEY_Eye_pamern

1
Time jna]

1
Time jna]

Connectors

Did not show visible changes but with connectors, the waveforms
May have less sharpness. (Due to the low pass filter characteristics.)
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Conclusions

« PED offers good solutions for HDMI Applications
with its ALIVH processes and quality noise
suppression components

« Short time to market requires quick and first-
time-right design methodologies.

« High performance software from Ansoft and a
Design Kit created by PED help achieve the goal.
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