What is EMI

® Radiation of
unwanted radio @5
frequencies Vv’

® Electromagnetic

Interference is
everywhere

® Highly
unpredictable

® EMI compliance
IS required by law

10+ billion electronics products either require or could
benefit from EMI reduction solutions in 2014
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Real World Signals and Spectrum

GLOBALTECH SEMICONDUCTOR

A real world signal with finite
Rise and Fall times t, and t;and
Period T,

The Fourier Series for a periodic
signal f(t) can be expressed as
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SEMICONDUCTOR Active EMI Management

Spread Spectrum Modulation Basics

Unmodulated Sine wave of
frequency f,
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SEMICONDUCTOR Active EMI Management

Spread Spectrum Modulation Basics
Modulated Sine Wave

f, = center frequency
Af = modulation spread

f,; = modulation rate W f\ /\ /\ /\ /\ ﬂ
E, »  b)SS T \/ \H l\ 11—
|} B modulation VRTAIN
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SEMICONDUCTOR Active EMI Management

e Spectrum of an un-modulated Real World Clock

No Modulation; Normalized to 0dB
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SEMICONDUCTOR Active EMI Management

e Sine wave modulation on a Real World Clock
— The Peak amplitude of the harmonics are suppressed
* AE dB suppression at the fundamental

5, AE = 20l0g0.51 = 6dB
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GLOBALTECH

SEMICONDUCTOR Modulation Profiles

« The shape of the profile can determine the energy peaks of the
modulated wave

* Energy tends to accumulate where there is a slow change in the

frequency
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SEMICONDUCTOR Frequency Deviation Calculation

f = center frequency
Af = modulation sprea
fyy = modulation rate

eviation%=+/- At/f, *1/2*100
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GLOBALTECH

SEMICONDUCTOR Ideal SS Implementation

|ldeal Modulated output with precise edge placement

Modulation

|7 ROM

INPUT Modu|ator OUTPUT

>
-
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SEMICONDUCTOR Real World SS Implementation 1

Jitter from PLL System

M Counter
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GLOBALTECH

SEMICONDUCTOR Real World SS Implementation — Large Devi

Jitter + Modulation from PLL
System
+
odulation must dominate
Feed Forward jitter
ROM

INPUT . M Counter

OUTPUT

»

N Counter

Feedback ROM
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Jitter + Modulation from PLL

System
+

Modulation is masked by jitte

Feed Forward
ROM

INPUT . M Counter

OUTPUT

»

N Counter

Feedback ROM
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GLOBALTECH

SEMICONDUCTOR Real World SS Implementation — Small Deviation

Jitter + Modulation from PLL

System
+

Modulation is masked by jitte

Feed Forward
ROM

INPUT . M Counter

) outruT

N Counter

Feedback ROM
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GLOBALTECH

SEMICONDUCTOR PLLbased Architecture - Limitations and Issues

« Limitation Issues

« Can only be used on periodic « JITTER
signals (Clock line) — PLL jitter

« Narrow frequency range. — Power supply noise

» Difficult to implement very small - A significant portion of the total
deviations as are required to modulation is wasted due to the
ensure compliance in inherent jitter of the system.
applications with USB and - Huge part to part variations can
HDMI. also limit the maximum

« High current consumption can deviation the system can
limit applications to mobile tolerate.
markets.
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SEMICONDUCTOR GS Phase Controlled Modulation

Close to Ideal Edge placement

INPUT
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ROM
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SEMICONDUCTOR GS Phase Controlled Modulation

- NOPLL « Precise edge placement
— Eliminates jitter from PLL through digital control.
and other factors like power — Maximizes modulation
supply noise applied to system to allow
— Lower noise floor huge EMI benefits with
— Less power consumption minimal system timing
impact

— Low part to part variations. _ .
— Allows either full compliance

or eye pattern compliance to
various standards like USB
and HDMI
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SEMICONDUCTOR Active EMI Management

XIN i i VDD

GSL304A

-
S s
-

VSS MODOUT
-
PDB VDD

BLOCK DIAGRAM

XIN MODOUT
ém
>
XOUT Crystal —_ —i
Oscillator
VSS SS1 SSO
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SEMICONDUCTOR Active EMI Management

GSL304 Product Specifications
« 4t Generation EMI Suppression IC
« 1.8V to 3.3V operation
« DC to 100 MHz operation.
e« 2mm x 2mm DFN
 Phase Modulation
* Low Jitter
» Ultra Low Power
 Minimal Part to Part Variation
« HDMI and USB Compliance Options
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SEMICONDUCTOR Active EMI Management

Tablet PC Case
Compliance in EMI and USB

differential signal, \/
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SEMICONDUCTOR Active EMI Management

System and Equipment

LCS584AL : Oscillloscope HP53310A : MDA BK PRECISION 2650 : SA
AP0202 : Active Probe
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SEMICONDUCTOR Active EMI Management
M'Z;S:ry DDR Memory
. $ 4

= WIFI Module

¥ csuaus

L> 3G Module ()
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Active EMI Management

LCD Clock EMI Peaks Comparison
49.5 MHz Harmonics

Unit : dBm

NO SSCG -11.6 -26.4 -40.0 -34.0 -49.2 -41.2
SS§1=0,5S51=0 -12.0 -30.8 -45.6 -40.8 -54.5 -47.2
S$$1=0,550=1 -12.8 -31.6 -45.6 -41.2 -56.0 -47.6
S$1=1,S50=0 -16.4 -32.8 -46.4 -43.2 -56.0 -48.4
$$1=1,550=1 -17.2 -32.8 -47.6 -43.6 -56.4 -51.2

(MHz)

IEE—._._._.sss
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SEMICONDUCTOR Active EMI Management

Non Compliant IC

USB2.0 Test Condition :
Device mode, High Speed,
Up Stream Port, Near End

No EMI IC GSL304 : SS1=0,SS0=0

769 data points

violate eye

differential signal, \/

0.0 05 1.0 15 20
time, ns

Measured signaling rate: 481.7605 MHz

differertial signal,
differential signal,

128 data points |
violate eye

Measured signaling rate: 480.7112MHz

differertial signal, \/
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Active EMi Management

GSL304 : SS1=0,SS0=0

CrystalDiskMark 3.0.2
HEE WEE O RFE FES Languag
[5 x| [1tooomB ~| |1: 129% (237/2012MB) ~|
Write [MB/s]

Read [MB/s]
0.000

No EMI IC
ealbr14.14
0.000
0.000

0.000
|

SR D M SR
|5 x| [10o00MB | [1: 12% (237/2012MB) |
Write [MB/s]
5556
s 0.000

E Read [MB/s]
ealbra.12
k2 0.000 0.000
B 0.000 0.000
M 0.000 0.000
|

USB Transmission - CrystalDiskMark




Write File Test (GSL304) 1.7GB

ID Space (1.73G free)

Movie: (=] 3} sl i——S—_—————.—————ssssssmmmemme ==
BEE MEE RAW BOBEQ TAD BHE v, BEE® MEE ®HO BNEEG ILAG HRAG | &
QLtE-O - 9| Dus | wHx |- QLt=-~-0- ¥ Dus | = m-

HEHED) [ 1:0Movies HEHED) [ IMovies laBsE
Room, 3373013, 1050 Blukay 35, |
WERTRICLAF BERBRKTHE A ﬁj‘}gﬁs PR
3 e piialr AN I B O RN S
& vt . A S ERRIE Edlbridp

s A - R

< LTI041 (@) Eils B ZevE 2

O BT W EEEE: 248,332,268 {RifizTCAE 236 MB < LTI041 05

O HmxE I EER: 1,861,419,008 (BT 173GB O s

2 Ii]‘;gfjﬁ " D HAM

< I 2,100,751,296 {B{5TAH 1.96 GB 9OEMEE eeeo P = ovw N

RE: - BBARFA T TH4:03 *
2] 2 - 523
ovies ES

LAY e Bainn

ISR 0112, TF Movies 05:19.89
1S3 EYE: 2011 1528, TF .
05:19.89

I -

The Transfer Rate = 1713.667 MB + 320 sec

5.35 MB/s
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Active EMI Management

—
ReadFile Test (GSL304) 1.7GB FILE

[EE® #RE #B#HO EABEW TAD BME
Qr=HE~O - 3| Ors | mex |m-
ﬁ ﬁ M@l_)C\lemp

B PRt 2 E] 5?99%%{(.2.&?[2.10&]p.BluRay.x%...
0 RIGRERR ‘ ‘

@ FEERITRGEIES AP Dy Lol
& AFEEENK @x—x \) ? % 4!# BHE |[F
MQ)I_JI\MOWES

Kl

Atz & Room.237.2012. 1080p BluRay.x25...
V2R ES

w ACER(C) | [713567KB
O BRI B
O HAXKE
3 ERATEE &
Q) R Y I:\Movies\Room.237.2012. 1080p. BluRay.x264. YIFY.mpd 1 of 1
ANEERERENENNRERERNEEEGR 000000000 RERYE T _E#F10:16 Py w3
Total: 0.95 GB of 1.63 GB =iy
- % LT T T T T T sk
tamp More l Pause " Skip I Cancel |
REEHK
ﬂ"&REKﬂ 2011108258, £ < LTI041 (0 02:13.45
O BEIE
o HAXH .
9 BAEE . .
9 RIS
FAEH 2

» & CysulDiskMark 3... | 1 ke - MBR | ) Movies

2BYs| € 2

Room.237.2012.1080p.BluRay
MP4 fase
I ) temp " g Copy 49.3% done (... =28

The Transfer Rate = 1713.667 MB <+ 134 sec
=12.79 MB/s
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Active EMI Management

USB Compliance EYE NOT COMPLIANT

Average Power 5mA 9mA
Consumption (3.3V)

Period Variance .0837 .1186
SAMPLES NOW
MP NOW X
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SEMICONDUCTOR Active EMI Management

 Features of GS EMI IC devices

— Low Jitter. Optimized EMI reduction with minimal
deviation

— USB “Eye Pattern” compliant (GSL304)
—100% USB compliant — GS400 (Q2 2014)
— Wide Operational Voltage (1.8V to 3.3V)

— Low power consumption
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EMI Compliance and RF
Sensitivity Improvement

Q1 2014 Q2 2014 Q3 2014 Q4 2014 »
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XIN L .| VDD
XOUTIE GsLsox [l Sso
VSS . ] MoDOUT
XIN [0 I VDD

PDB [ GsL50x SS0
VSS ; MODOUT
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Active EMI Management

4t Generation EMI Suppression IC
Tmm x 1.2mm DFN

1.8V to 3.3V operation

DC to 100 MHz operation

 Phase Modulation

Low Jitter, Ultra Low Power

Minimal Part to Part Variation

HDMI and USB Compliance Options
ES Q2 2014
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SEMICONDUCTOR Active EMI Management

Flash Memory DDR Memory

. S

S

@ — 5 Audio

CODAC
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- WIFI Module

L> 3G Module ()
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GLOBALTECH

SEMICONDUCTOR Camera Application

FCLK | ISJ
YUV Data g
MCL
CMOS

K
CMOS sensor

“— VAP
PCLK

|V
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Active EMI Management

Reduction in Peaks
in GSM 900 Band

Intermediate Channel Sensitivity Report

"= No EMI Filter
== GS340

3
[

-
N

NOXOITNOXRWYTN
mgcor\oomgo-cmm
o~ NONONN mmomnmm
O OO OO

934
934.8
935.6
936.4
937.2

RROOINNROINOVOINORVOLNTROTNRRQ
R e PR SR F 1L P DI PLE$
80}33 ;338 gggg (e o e} (o2l e e R )] (o))

GLOBALTECH SEMICONDUCTOR

www.gs-power.com



GLOBALTECH

SEMICONDUCTOR Active EMI Management

* New 4t Gen Active EMI Suppression Ics based on Phase
Modulation.

« Superior EMI management along with the ability to meet
compliance standards for USB and HDMI interfaces.

* Currently shipping GSL304
 New GSL50x series for Mobile phones - ES Q2 2014

* Product roadmap to extend technology to multiple
applications and markets.

* Proven track record of delivering high quality products to
Tier 1 customers.

 Focus on customer requirements and commitment to
providing the highest level of care and support.
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