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Main Domains of Panasonic Group

Matsushita Electric Industrial Co., Ltd

Panasonic AVC Networks Company Semiconductor Company
Panasonic Communications Co., Ltd. _ Panasonic Electronic Devices Co., Ltd.
Panasonic Mobile Communications Co., Ltd. Matsushita Battery Industrial Co., Ltd.

Panasonic Automotive Systems Company Motor Company

Panasonic System Solutions Company
Panasonic Shikoku Electronics Co., Ltd. Matsushita Electric Works, Ltd.
PanaHome Corporation

Victor Company of Japan, Ltd.

Panasonic Factory Solutions Co., Ltd.
Matsushita Welding Systems Co.,Ltd.
Others

AVC Networks

Matsushita Home Appliances Company
Healthcare Business Company
Lighting Company

Matsushita Ecology Systems Co., Ltd.

Appliances |
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Main Products in PED
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Global production and R&D base list
w oo~ % [he &
f | @“

|
PEDUK ] by
N=calY
}% PEDEU PEDCB]J £ E
[/
PEDQD
¢ PEDEU-TC 1R . ——
PEDEU-SK i —
¢
- j PED PEDCA-BC
PEDTH PTW X PEDCA-TA
AY
MAPREC PMX
PEDMA ﬁ{‘f X R
9 PACOB-AM
L 4
MEDEM @® Electronic part special producing company 16
A Part overseas production business place 2
0 PEDSG € Joint venture company 4
R&D base 4
PEDSG—ST {7
V)
PEDSG-BT & ‘

G- FH1E2 paog SYSTEM SUCCESS
@ APPLICATION WORKSHOPS FOR HIGH-PERFORMANCE ELECTRONIC DESIGN




L. CR Solution on PED WEB Site

http://panasonic.co.jp/ped/

P.a“aso'.“c ‘:=- Search Keyword | [ Search ]
ideas for life
Panasonic Electronic Devices Co.,Ltd. & Products
. Products . -
. . Corporate Profile | - | Mews | Enwironmental Activit
Device Library Information
TOP
*++Data Library @ Products Information
for simulation © News Releases
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Device Library as components
for design tool of Agilent,
|Ansoft and AWR

.Naingn
Capacitor Selection G _.Solutions i

SMD Capacitor Selection Guide

« + « Device selection guide

« + « Device selection guide
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Purpose of Device Library

[Conventional]

[Current]

“ Catalog retrieval n

Catalog retrieval on WEB

N N

“ Sample order

”Circuit design(simulation

2 P

:|kShortening

v

Circuit design and
Experimental
evaluation

Device selection

Experimental
evaluation

A ——

Device selection

Sample order on WEB

PED/Device

http://industrial.panasonic.com/i/library.html

Simulator

High frequency circuit & syst

design tool

Please downloads from Web
and registers it as a component
for the simulator.

Device
Parameter

S Parameter

E(%uivalent circuit model
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Experimental
evaluation

ANSOFI
Improvement of
design perfection

Efficiency
improvement of
design
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%) Capacitor /\/\:

eChip multi-layer
ceramic capacitors
<MLCC's >
( 270 parts numbers )

eChip resistors
( 186 parts numbers )

oChip inductors
( 45 parts
numbers )

/

EM SUCLCESS

Circuit design process (£ ELECTRONIC DESIGN



Simulation analysis with substrate CAD data and Device Library

o

Evaluation block
cutting out

N
Substrate CAD data \-_\}
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Electromagnetic field analysis

Material constant setting

ANSOFT
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LCR solution activity flow

Development step of set circuit design Mass

>Circuitdesign Hortrﬁ?giggposeﬁ Evaluation >product|on
: : Selection of the : : :
Simulation Noise evaluation at EMC Site
best parts

Device selection and recommended Radiation obstruction Electromagnetic radiate Analysis by

Plan

pattern proposal _ wave measurement  fjg|d immunity electromagnetlc field
_ - il . ol robe
Electromag * e
netic field il
analysis '
\- L =7
g g:: e J—E—- I
\"_‘- = ot I, i —
i e l'cf-ﬂﬂ
Impedance . L
design Circuit simulation q__,_ Radio
. i
Conduction obstruction wave _ frequency
conduction

voltage measurement

(DSolution corresponding to design phase
@Total solution with alot of devices

obstruction
examination
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Remote IP Monitoring

| Demand of Remote IP Monitoring

| BN
ZDM

Leve Natance Marageens

| want to monitor my branch | want to install Security
shops at any time, any place. system, but expensive!
(Franchise retail store owner) | need something at

reasonable cost .

| want to check the present h
Condition or change s
for large facility. -
(Parking lot, warehouse)

| want to check branches to
make sure if everything is fine
(Branch, factory, school)

| want to make HP
more attractive.
(Live monitoring)

| want to improve customer
satisfaction, energy saving
(Building, apartment, hotel)




Remote IP Monitoring

/DM [Zero Distance Management ]

R " I
—_—

; BIE () : B
Owner’s : To e S
Home or Office ol 28| | =T sk
\ S NS Store B

Security use at night

Monitoring traffic of visitors

Improve the Quality of Management by IP Monitoring“l
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Remote IP Monitoring

/DM [Zero Distance Management ]

Remote IP Monitoring
Provides effective solution and benefit

to Improve the Quality of Management

Multi Display Network

= Video Recorder

POS

—_ =

eDistance Free!
*High Reliability!
eSave Time & Cost!

|ntegration with
IP-PBX, POS, ATM!
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ZDM
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BB-HCM580 | BB-HCM581
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BB-HCM511 BB-HCM515

In Door

Pan/Tilt
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Introducing
Project Definitions
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Motivation of the Project

 Panasonic to employ Computer Aided
Engineering In their System.
— Time to Market...Initial Design to Product
— Robust Design

« EYE Design
« EMI/EMC Regulation

e Establish the methodology of designing
products using Simulator instead of Cut
and Try method.
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Why not Cut and Try?

If Engineer is lucky, then it will probably find
solution quickly modifying the design.

It all depends on the engineer’s skill and
experiences.

Just making the prototype board takes 2 months
and measurements takes additional one month.

CAE based approach not just reveal all the
problems but also gives path to greatly
enhance their products.

@ FRSF-PASS SYSTEM SUCCESS A\
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Ansoft Tools ready to Solve their
requirements?

« LVDS system in Network Camera is huge. No
Electromagnetic Simulator can possibly solve the entire
problem.

* Ansoft has suggested to use combination of
Electromagnetic Simulator as well as Circuit
Simulator to find the causes of their prototype board.

« PED/PCC/Molex Japan together with Ansoft formed
project to establish design flow using prototype boards.
(System and Boards which failed.)

« Knowledge and experiences obtained through this
project has been implemented in Panasonic for future
products.
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Project Scope

LVDS TxZE:AR R B AR LVDS RxZEAR

Maintain Quallty Eye Dlagram

Suppress Radiation Noise (EMI/EMC)
Implication is to reduce Common Mode Degeneration
through out the system

ey
0;0 | Q‘O | o 166 | | | ;00 | | “ 1600
ANSOFT
(@ ASS SYSTEM SUCLCESS
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Approaches to the
Project

LVDS TxZE:AR Y LVDS RxZE:EAR

Duplicate the System in Simulation
Match to the Measurements if available

Use the system to improve the performance

A\
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LVDS TxZE:Ak

itk E AR

LVDS

RxZehR
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VDS ERC and C.

FPC and Molex Connectors

FFC and Molex Connectors

X U1l
FFC and Connector

FPC and Molex Connect

Port4 : 8

<? — g — 3 Portl
VIDE(j{jard
LVDS TxFE:Ax
SiWave Analysis PlanarEM
HFSS Analysis Nexxim W-element

TILT Board
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HiEEE AR
SiWave Analysis
HFSS Analysis

-

= b m
L . AFFLILALTUN WURRIAUFS FUN Mun-FEArgiviANGE CLEL | RUNIL LIE3ian

3 Portl
FFC and Molex Connecto
5 ponz Y7

Port3 1

PlanarEM

Nexxim W-element

LVDS RxF:kk

SiWave Analysis
HFSS Analysis




Examine Total System

FPC and Molex Connectors

\

\/DS ERPC and C

FFC and Mol

Connectors

FFC and Connector

- . P o L vras A P
4 FPC and Molex Connectoll
a2 —_— - w TR L
VIDEO Board TILT Board
[ i
LVDS TxE:#R Hh ok EL AR

port3 1

FFC and Molex Connectoll

2

Portd

LVDS RxF:AR

Anso

150.00

We may want to do
something

50.00 N P L R
o,oo'ro r toh | S 2.00 3.00 4.00 8.00
Tlme[ns]
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LVDS TxZE:AR Y LVDS RxZELAR

LVDX Tx Board
0~8GH z

Ansoft Corporation XY Plot 1 VIDEO board

—— dB(S(Portt.Port1))
LinearFrequency
—— dB(S(PorttPort2))
LinearFrequency
—— dB(S(PortL Port3))
LinearFrequency
—— dB(S(PortL.Port4))
LinearFrequency
—— dB(S(PortL.Ports))
LinearFrequency
—— dB(S(PortL.Porte))
LinearFrequency
—— dB(S(PortL.Port?))
LinearFrequency
—— dB(S(PortL.Porta))
LinearFrequency
—— dB(S(Port2,Port1))

T T LinearFrequency .
6.00 8.00
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Video Board Time Domain

Pad
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Ansoft Corporation Im pedance LVDS TDR folded
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Micrastrip - GPL
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May cause Skew if the components are placed.
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LVDS TxZE:AR Y LVDS RxZELAR

5 1/62435-2T7) Y FnErTHA v

W-Element W-Element

e

i
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FPC Stralght and Bobbin effect

Ansoft Corporation Impedance LVDS TDR Ansoft Corpor: Impedance LVDS TDR folded
150. e o ‘ 150. Caverio ‘
— ool )J — ool )J
0.00— 140.
00000 ; 130.00-
20.00—|
11 ;
g
e
=100.00—
£
.
9000;
80.00—]
Loose Winding htwind
e Single Layer FPC 9 9
0. T T T T T T T T T T T T T T T T T T 0.00- y T T T
5.00 6.00 7.00 8.00 9.00 10.00 0.00 1.00 8.00
Time [ns] Time [ns]

LVDS TxZE:AR Hrk EL AR LVDS RxZE:LAR
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LVDS TxZE:AR Y LVDS RxZELAR

TILT Board

Ansoft Corporation XY Plot 1 TILT board
0.

-10.00—]

-20.00—]

A .
7/
-30.00— /
T Fxn:t v "\ ([ | LinearFrequency
o Y /
I p—
Linearf
-40.00— Linearf
Linearf
1 Linearf
-50.00— p—
B Linearf
Linear
-60.00—]} Linearf
Linear
Linearf
-70. .
400 Linearf
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TILT Board Time Domain

Impedance

Ansoft Corporation

150.00

V(DiffL)/(DiffL)
5
S
S
|

LVDS TDR folded

Impedance

Transient

Curve Info
-V (Diff1)/I(Diff1)

LVDS TOR

nnnnnn

111111

/V

TILT 0~2GHz

TILT 0~8GHz

I I I
2.00 3.00 4.00

5.00
Time [ns]
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LVDS TxZE:AR Y LVDS RxZELAR

Molex Connector L
P152 L BT iAo s1

5 2. 52558

FFC Mid Section

FFC FFC ?
; ort3




FFC Geometry

ST (FA—EEFEELY-1T7) B&-r 7 (FllE{EEY S -1 7)
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m
D& -2 (EllEEREL Y -1 7)
M
: . B2 :5%1.5
\ | San / M:0.5%+0.1
L 51 w B2
£ !
| Seny Chemlcals Cargs, { | n
I Sony Chemicals Cares. {? | ?._' =
: Seny Chenicals Cores. I i

0. SMAX EE1|[ L )EJ.‘_

Polvasior Adhes|ve loyor e Latlor UL Mark g
oA Condue tor

Falnforc g Maler el % Insu lndor Hon—pr Infod oo
A T¥PE : NORMAL (S)
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| im = e e éé

= =
| Seny Chemlcals Carss,

: Seny Chamicals Carps.

Seny Chemicals Corps,

e,
Fi
W

Polvasior &dhesive loyor
AOH

Fainforcing kes-

layerstack FFC_edge
+ layer = (air, 'Air_thickness'"),

+ layer = (Base, 188um) ,

+ layer = (Polyester, 40um) ,

+ layer = (Base, 'FFC_Base_Thickness') ,

+ layer = (Polyester, 'FFC_polyester_Thickness+FFC_Conductor_Thickness') ,
+ layer = (air, 'Air_thickness+FFC_polyester_Thickness+FFC_Base_Thickness')

Jlayerstack FFC_mid

+ layer = (air, 'Air_thickness+188um+40um"),

+ layer = (Base, 'FFC_Base_Thickness') ,

+ layer = (Polyester, '2*FFC_polyester_Thickness+FFC_Conductor_Thickness'),
+ layer = (Base, 'FFC_Base_Thickness') ,

+ layer = (air, 'Air_thickness")

SYSTEM SUCLCESS
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Polvasior &dhesive loyor

ACH

Falnfore | ng Maler|al

Sony Chamlcals Corps,
Seny Chamicals Carps.

Jony Chemicals Caores.

e L lor UL P | g

TYPE : MORMAL (S)

\ InsU lntor  SNon—pr intod & lom

Comdias tor

-

ort1 o < N ot ort3
I I n4 n3 n4 n3 T I
—
e
né nS n6 nS
a2 N N
n7 ng n7 ng n7
Marne: Value | Unit_|Evaluated Value| Description | Galback | Override | | Mame | Value | Unit_|Evaluated Value Description | Galback | Override | |

ModelName  x ] ModelName  x ]
G 5 mm Gmm cal —Ir 5 mm Gmm cal
| 300 um 300um (] T 300 um 300um (]
e 300 um 300um (] e 300 um 300um (]
[wa 300 um E00um (] iz 300 um E00um (]
| 300 um 300um O | 300 um 300um O
B GH 200 um 200um O I GH 200 um 200um O
S 200 um 200um O Bz 200 um 200um O
i 2mn um |20 MName I T Vale I Unit I Evaluated Value Dezcription I " Callback I Ouerride um [ 200um [

ModelMame ® | Il

P 319 mm 319mm | v

T 200 um  300um |

T |we 300 um 300um | =

W3 300 um 300um | v

T 200 um 300um |

INEE 200 um 200um I O

AT L PRI MW RPPTIRARE P & F RFIT D™ P LN Dl LA ] RPN LR iy
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FFC Time Domain

Ansoft Corporation

LVDS TDR folded

150.00

V(DIffL)/I(DiffL)
I
o
o
o
|

Curve Info

-V (Diff1)/I(Diff 1)
Transient

| | | | | | |
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Time [ns]
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LVDS TxZE:AR Y LVDS RxZE:LAR

LVDS Rx Board

Ansoft Corporation XY Plot 1 cPu
0.4

Curve Info
—— dB(S(Port1,Portl))
LinearFrequency
—— dB(S(Port1,Port2))
LinearFrequency
—— dB(S(Port1,Port3))
LinearFrequency
—— dB(S(Port1,Portd))
LinearFrequency
—— dB(S(Port1,Ports))
LinearFrequency
—— dB(S(Port1,Port6))
LinearFrequency

T T T T T T T T T T T T =]
I | |
0.50 1.50 2.00

1.00
F[GHZ

e E o w2 oW — R ——
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LVDS System Review

FPC and Molex Connectors

X u7
FFC and Connector

FFC and Molex Connectors

n o
5 7 3 Portl port3 1 5 7 p 3 Portl port3 1
6 8 4 FPC and Molex Connectdd 6 FFC and Molex Connectoff
art2 % 3 7 c
- - e e 2723 22—+ 35 Epvy 3
VIDEO Board TILT Board CPU Board
'g rtf Irg
LVDS TxZ:tk kAR LVDS RxZ:tk
Ansoft Corporation XY Plot 1 LVDS System Ansoft Corporation Impedance LVDS TOR folded
150.0
] [ Curve nfo
| -V(Diff1)/|(Diff 1)
] Transient
140.00—
130,00
120,00
11000
g J
8 a
i % 100.00—
g ]
I3 ]
Curve Info = = -
dB(S(Portt Portl)) 90.00—]
LinearFrequency ]
40.00—]
| dB(S(Port1,Port2)) —
i LinearFrequency —
] dB(S(Port1 Port3)) 80.00—]
- LinearFrequency ]
50.00—] dB(S(Port1,Portd)) ]
] LinearFrequency ]
. dB(S(Port2,Port1)) 70.00—
. LinearFrequency —
i dB(S(Port2,Port2) J
60.00—| LinearFrequency ]
- H 60.00—]
T T 50.0 ) T e e p e e o e T T e o FL A B B B e B L B B LA e e o e o e e o B B
150 200 0.00 1.00 2.00 3.00 4.00 6.00 7.00 8.00 9.00 10.00

1.00
F[GHZ]
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Improving the

Impedance

Ansoft Corporation
150.
| J
00000 =
00000 é
120 :
110.00 ]

« VIDEO Board
 FPC Board

.

 Impedance matching through the FPC line

 Impedance matching and Skew Reduction in VIDEO Board
— EYE Design and Reduction of Differential to Common Mode

E3 (@ FRSF-PASS SYSTEM SUCCESS
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Improving
Impedance Matching on the
FPC

Ansoft Corporation Impedance LVDS TDR folded
150.(

140.00—{

130.00—{

120.00—{

110.00—{

100.00—}

V(DIffL)(Diff1)

90.00—{

80.00—{

70.00—{

60.00—]

50. T P P L

H‘_-an‘l’_‘-;II:MSIJI'I_E'-'F
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Matching FPC

By placing Polyamide sheet on top of FPC, Electromagnetic
fields are captured in the vicinity of the Differential Line.
Hence the Capacitor increase resulting to decrease the
Characteristic impedances

Ansoft Corporation Impedance LVDS TDR folded
150

4 828

. /- : B B B s B
1 . .. . 140.00—
® | © Polyamide Sheéet ;
' T 12000;

urve Info
—— -V(DiffL)(Diff1)

V(DiffL)(DiffL)
-

90.00—
80.00—
70.00—

60.00—

B — — T ——T— T T T T T T T T T T T ——T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Time [ns]

=
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Finding Characteristic
Impedance in Frequency Domain

4

Use Open/Short conditions 1
to compute the Impedances

By selecting the transformer
ratio, differential impedance
can be computed by

Zo=sqrt(Zopen*Zshort) ;j

ASS SYSTEM SUCLCESS
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Matching FPC Impedance

5.5

XY Plot 1 FPC Improve

Ansoft Corporation

/- :
. Polyamide Shéets
- Onbothsider

100.00

1rt(Z(Open,Open)*.

90.00

ImpedancetVDs TOR folded with modified FPC

Curve Info

—— mag(sqrt(Z(Open,Open)*Z(Short,Short)))
LinearFrequency

75um Polyamide sheets on both
side of FPC

140.00

130.00

120.00

-V(Diff1)/I(Diff1)
s B
S
5
8
1 1

©
S
S
I

80.003

70.00+

60.00

50.00-

Curve Info

-V(Diff1)/(Diff1)
Transient

Reduce portion of FPC
impedance Mismatch

.param FPC_Base=25.4um

.param FPC_Conductor=35um

.param Air_thickness=800um

.param FPC_Thickness='Air_thickness+3*FPC_Base'

.param FPC_Thickness_stacked="Air_thickness+(2*FPC_Base+FPC_Conductor)+FPC_Base'

.layerstack FPCBoard

+ layer = (air, 'Air_thickness'),

+ layer = (Polymide, '6*FPC_Base+FPC_Conductor’) ,
+ layer = (air, 'Air_thickness")
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Covering with Polyamide Sheets

5.5

Ansoft Corporation ImpedanceLVDS TDR folded with modified FPC Curve Info
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Improving
Impedance Matching
and
Skew
on the LVDS Tx board

ANSOFT
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Skew and Impedance Matching
on LVDS Tx Board

—

Skew
Matching
Strategy

¢ ? 8
aaaaaaaaaaaaaaa |mpedance VDS T0R olded
7 T cwewe ]
] — -vioHnKoi)
o]
1o

Change size of Ground Hall

2000
7000

5000

Impedance Matching Strategy
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Crossed Dual Via Model in HFSS

Lur%h-l Lump%@l Nexxim Dynamic Link to HFSS

umpPort2:1 LumpPort4:l  pore | Sweep on the parameters on the HFSS

I’ef Ansoft Corporation XY Plot 1
0.

dB(S(Port3 Port1))

Keepout gives the maximum transfer through the
ency range of 0~4GHz
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Layout Design using PlanarEM
In Ansoft Designer 4.0

Ansoft Corporation XY Plot 1 Modified VIDEO Board 070707
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Curve Info =
—— dB(S(Vide
-70.00 LinearFrequency
—— dB(S(Vide
-80.00 LinearFrequency
—— dB(S(Vide
-90.00 LinearFrequency
—— dB(S(Vide
-100.00————————————————————————————————— _LinearFrequency o
0.00 0.50 1.00 1.50 250 3.00 SOU T OU

2.00
F[GHZ

A\

APPLICATION WORKSHOPS FOR HIGH-PERFORMANCE ELECTRONIC DESIGN




Final Design Modification

> 300um

- @FI'F\‘SI'—PF\SS SYSTEM SUCCESS
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Modified Total System

Modified FFC and Molex Connectors
w
Modified VIDEO Board 070707 X X;U]t
Q Modified Video Board s and Comnector %
Video_in1| leo_outl Port3 3 {Port3 3
" fideo_in] Portl 1 77 5 7 Portl 1 m 5 7 m
FPC and Molex Connector 5 6 FFRC and Mblex Connector 5 s
02 7 4
Video_in2| Video_out2 Port2 Portd RRRRLE 8 4 Port2 Portd m 8 m 4
TILT Board CPU Board

LVDS TxE:AR Hh bk ELAR LVDS Rx#:Ak

Ansoft Corporation Impedance LVDS TOR folded
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13000
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= 10000
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R163

PRBS Simulatigvp

W,
50 R164 —12 50— A
V159 ¢ W/io
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Measurements Modified Video/FPC
Simulation \
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Ansoft Corporation
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Common Noise

LVDS with PRBS measurements

Ansoft Corporation

Common Noise

t Common Noise

LVDS with PRBS new system
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Orrgrnal Board
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Usina Scc21 and EMI?

( omMooohm Panasonic 100 onm e
Mode Transformer

25 Ohm 25 Ohm
S-parameter

o 00 Ohm  PaNasoniC 100 ohm [
Mode Transformer

25 Ohm 25 Ohm
S-parameter

XY Plot 2 LVDS Scc 1 CMNF Ansoft Corporation XY Plot 2
0.00

=3 We are currently evaluating the theory and measurements in correlate
3l the Scc21 and EMI measurements.
Qualltatlvely we observed If Scc2lis small it will make the EMI small.
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Measurement on EMI

NEW VIDEO BOARD +FPC-B

OLD VIDEO BOARD+FPC-A + CMNE on TILT Board —
FPC+Board
[dB(“e\l;’fr_")] VCCI Class B (3m)> LN i FPC + Video Board suppress
. o D ; || Noise around 100MHz—180MHz EVEC Class B (Gm)>
C [/,//(H PK B \ i <New Data>
50 | A PK} | LV U(H PR
B e HHEPEERH) 50 LDV, PK%
: | | o N o pREENY
) - 7o oI wf ) v ’ T
T - ; 'Iw\"f' ) I I § l I
g E 30 AVV LJLMI f \ ( 'lk1 ? ”’ul[ ; [
P %IM |
r ‘\/“\/'VW,\ M Llw /
10 |
030 50 100 200 300 030 50 100 200 300
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By suppressing the common mode degeneration, we have suppressed the EMI
Noise. Confirmed on the LAB.
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Designing quality signal line
with Less Common Mode
Degeneration

 Impedance matching (either from frequency domain and TDR) will
result in keeping the quality signal through out the system.

« Skew Reduction through out the System will reduce Common
Mode Degeneration.

e CMNF achieves additional reduction of the Common Mode Noise.

« EMI measurements are done by Panasonic and new
Board+FPC+CMNF reduced all the unnecessary noise from the
system.

« New System maintain good Eye Pattern and Low EMI.

* Electromagnetic Simulator together with Accurate Circuit
Simulator are the key of pin pointing the cause of the problems

E3 (@ FRSF-PASS SYSTEM SUCCESS
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