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ESD PROTECTION

ESD protection tips to improve reliability
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Az mohile products offer more
funcrionality, they feature mare
10 ports thicugh which ESD can
enter the system and disrupt or
damage the IC. Furthermore,
with the added features and in-
regration of rmultiple functions,
IC designs have become morre
sensitive to ESQ, This has chal-
lenged designers to provide the
mast effective ESD protection to
the IC 25 possible while minimiz:
ingt board space and cost fior ad-
ditional protection devices.

When choosing the appropri-
ate protection device for 4 circuit,
the designer should consider
several factors, The rain func-
tion of ESD-pratection diodes is
to add reliability to a handheld
product. The reliability that a
protection part can provide is
determined by how well the
part protects a given application
without disrupting the device’s
functionality aver a long period
of time. The maost recognized
waveform for defining a typical
ESD event at the system level
i5 the IEC61000-4-2 wavefarm,
which is distinguished by its
fast rise time of less than 1ns.
The spec for this waveform calls
out four levels for differant ESD
magnitudes, Most designers are
required to qualify their praducts
ta the highast laval, which i5 8&V
contact discharge,

When choasing a protection
part for 4 eircuit to incraase reli-
ability, the following questions
wauld likely be asked: What aie
he capaditance reguiresment and
ESD conditions for the line being
protected? What voltage does
the: protection device clamp the
ESD pulte ta? How well wili the
part pedform ower 3 fong period
of timea?

Device conditions

When datermining an appropri-
ate ESD-protection device, the
first question that must be asked
is: What is the speed of the ling
to be protected? For high-speed

lines such as USBZ0, lowsca-

pasitance diodes are required
0 epsure that the Integrity of
the signal 15 Nt compromised.
This article focwses on common

applications such a4 keypad, side
key and powey fines that have
lower speeds and thus do not
requite low capacitance.

Many fow-speed applications
are exposed to the most severe
50 conditions,  Applications
like buttons are exposed to the
highest furmber of ESD strikes,
because they are touched most
frequently through normal use
campared to other portable de-
vices applications. These applica-
tions are also exposed most often
to the mosr stringent £SO pulses,
Additionaily, as portable designs
get smaller, buttons get closer to
the IC, which allows E5D ta get
coupled intg the gircuil easier.
For this harsh envirpnment, it
iz crucal to use an ESD-protec-
tion device that offers sufficient
clamping characteristics to &n-
sure that the i {5 not damaged,
Due to space constraints, howev-
er, marty designs don't have very
much rpem for ESD-protection
devices, Cue to their small size
and ESD-clamping capabitities,
the two most commonly usad
selutions for ESD protection in
low-speed lings are varisiors and
silicon ESD-protection devices.

When determining the best

protaction davica for an applica-
tion, the designer must consider
how low the ESD-protection
device damps an incoming £30
avent. The purpose of an ESD-
protection device is to reduce
an 8kV IEC61000-4-2 contact
input down to a safe voltage for
the IC being pratectsd. A lgwer
clamping voltage transiates 1o

less energy getting through the

I and fess chance of damage
to the device being protected.
A sgreenshat of the woltage
wavetarm aver a devica with an
ESD putse input demonstrates
the clamping charagteristics of
the device, The clamping volt-
#ye is the voltage at which the
E5D wavieform tevels off after the
protection deviee turms on. Note
that for some devices, there is no
distingtive level-off voltage, The
area under the voltage wave-
form, however, is proportional to
the amaount of energy that the IC
will be exposed te during an ESD
event, 5o this is the Mmost impor-
tant factor when comparing two
protaction devicas,

To compare the clamping
characteristics of a silcon £50-
protection device and a varistar,
gne must choose Two parts that

are targeted for equivalent appli-
c¢ations. They must have similar
package’ size; working voltages
and & ¢apacitance range suitable
for the application, Currantly, one
af the most common package
outline sizes and the smallest for
a single line of £50 protection is
the 0402 size device, which |s ap-
proximately 1im X A.6mm. Mast
low-speed lines in portable appli-
cations are OC lings in the range
af 0-5V, 50 they require a working
voltage between 5-6Y. For low-
spead lines, & capacitance owver

C50pF s acceptable. Twe parits

that rmest these requirements
are an E3D-protection device
fram ON Semiconductor, the
ESDSXS.05TSG, and a varistor
from Amatech, the AVLC5502100.
Both come in the 0402 size out-
ling, are aver S0pF capacitance,
and have & working voltage be-
tween 5-6V,

The best way to compare the
perfarmance of these devices is
to look at their clamping charac-
teristics when an |EC&1000-4-2
BkY contact pulse is input to the
parts,

The siticon solution offers
much lower clamping voltage
for ESD pulses comparad with
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The moit rcognized waveform for defining a typical ESD event at the system level is the IECS1000-2-2 waveform,
wihich iy distinguished by its fast rise time of less than 1ns, :
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the varistor solution. The silicon
devige from ON Semiconductar
clamps the £50 pulse just above
and halow the DC lavels (0-5V)
for the line av 68V for the posic
live: pulse, and 1.6V for the nega-
tive pulse. The vanstor device
does not have a true Clamping
mechanism though. This teche
nology has more of an absarhing
affect, which iz evident from the
E50-puise response having 2

gradual deeline t a safe level vs.

the clamping affect of the sificon
device, This slow decline allows
for a greater area under the curve
of the pulse, translating to mare
engrgy that the IC will see, This
additional energy allowed by the
varistor will pose a farger risk of
damaging the IC than the siicon
device.

Broader view

Most  applications using  low-
speed lines are auposed to many
ESD pulses an a daily basis dur-
ing normal use. Because of this,
it i impaortant to select a protec-
tion device that will stand up to
the many pulses without com-
promising the performance of
the system. Ta avoid disrupting
a systemn’s functionality, an ESD
dovice must neat turm on during
normal operation, but tum on
vary quickly when a destruetive
ESD puise is introduced. To de-
termine if a part is gisrupting a
systern during nermal operation,
the device’sleakage over multipls
ESD pulses should be rmebsured.
To get a broader view of the
varlstors' performance, a secand
varistor company should be ex-
dmined. Again, the comparison
must include  parts  designed
fot equivalent apglications with
0402 size qutling, over 50pF ca-
pacitance and have a working
vellage batween 5Y and &V, Two
parts that meel these require-
ments are the ESDIXSOSTSG
and an innochip varistor, the
ICYMNO5055150.

Both varistors and silicon £50-
pratection devices reduce the
amount of energy an IC will see
from an CS0 pulse. As designs
become maore sensitive, design-
ers must add protection devices
thatclamp the B50 pulses to safer
levalz. Silicen ESD-protection de-
vices offer the lowest clamping
vipltage compared with varstors
and maintain tha [owest leakage
aver many E50 strikes.

e e ks e At o e L LR W T el S a s




12-DEC-2885  14:64

SR

O SEMICONDUCTOR

i

F.&a2

o uin e T o RT3 Y U LA A LR RATARTR', 1Y ikt e 1100

RETRENESDREDHEE

Lon Robinson

ESD ALk — fB FE T im4 T 5
TAERY

R EER

MO ARt - WA R R
—HRFRESTN A G EmE
HIHERE < T - BT A -
MPE RS RIPDAR BT ST
HERF » HI O iRl 2t s
B A (ESTE A B M
i °F 1% 5); 39 B B AR T BR - aik
b o AR AT S N ok
& ICKMEESDE U -
Hak A BRI BT R iR
BAMAESDIEE - FMBEE
RS T A RS
B 2 M F s -

BHARAT RS
48] 6% {7 8 T o IFE AT — 1 e T
HIE - BRI W R E
MEEENEINFRE RN R
o RMETTRE  T IR
ERMAGHELRE T
B A F 3 e T fiE o Lol
B R SR ESDIRE I E 3T
IEGG1000-4-H 7 + Hdy ThAE
P b PR AP L nal 20 O L BT
) o i B AR 7 2 D T
TR AESDAHE « SR A
PR ST AR R 18
B RNV -

WS ABS W RIRE
IO IR AT AT SRR - AT
MR L T :

1. BERE R AT EE
LR ERES D IR Ande] @

2, {% T T Ib4E (L ESDRR
BImEREE L 2

3. FAERY AN bR e 2

4, TETFER 82 A I FRR R Y
R ESDWR NG ¢

A AV ES DR S T 44
B+ U R - PR R
{3 AR B A TR L2 e 2 SR
EREWUSB2O s WEANE
T2 G RN S s g
T o A SO MR A MR
oM R B ER AR - MIGEAN
TRHR o B ARSI M RERE -

HWEEHEEE TR
MEHESDREE « RS EET

E'JEHESDT_HH!&  BBETE
F A P o i e e A v
RAETER - B AT
TOfE LA T R AR -
P 22| M AR ESDAR M 93 22
Lop R b v
fRAtEE A - IR AHEIRIC
ESDAEE E R TS -
BRIERE SRS . R
FIRAN 2 3R (L 45 ME B ES IR
TR WERICT M m
By - ERELHEMBER
EF B Y AT B AR ESDR HE TS
Ay RmEm - BETMIR
AN FRETESDHFH OGS »
7R T T M AR B Y
ESDHR A i o8 FL I iy oy Pl
MEYESTHR TR » R IC4T ke
R -

FERAFLESDIRTRE
Tl 3 o 2 O Dt R (R
B o 3R A RSHA R ESDIR
ST 4B S A ESD SR 48Ry 7y
He o WA BRETEIC LR
WA - REMEICA
Rt « EESDIR MY
ARG LR SRR
MR GAFE « MR
FHRE R - ESDIF
SR FERE - — st
69 T AR A TN AT
(BB LT ARl
ESDH {45 o 2 Bl a4 88 |t il IE
th o Bk A TR T
B R TR .

BT LRV ESDRET
140 PE i T L R (e -
#0208 R R A0 T 4 [ P PRI 65
% EfMEERT IHE
PR A - i H TS
SHE-STRA » B TS0 RAY R
3 R R ES DR
RO402RF » TS lmm
X0, 6mm » WK I A i
EHMERERO~5 VAT
WARTE » TERay RSN
BV » B IEHE R R A
i B BEBopr R L
BEEM oL ERaW
LR R ey v R & N
ESDOXS.0ST50 ESDIE il ir

48 RFTERM i 2006F12H12-158 | wwweetaiwan eam

1 2 2 75 | 4 ]

2 4 4 1B 08 |4 It

3 & 8 25| 12 ] o

4 e 4 a0 1. | 8 T

FOTin I 1

W1 ¢ IECH1000-4-255 + HA5 BRI L FR A Tns « 7 BIRUR o A B TS s G -

REBHIEANTRIKY -

T Amotech#AVLGCa502 100
BT - L WIS R
EEA0402 - B IREBS0PE -
HH THEBBEEVER -

ELIEEAE S T {2 BE FE RO TR
HELEIECE1000-4-2 Skvil
AR T &y 7044 A8 - P
FEUFES S 5 - Bt R
A EFR R T
- (0TI R T B ESDAR T
B .

4 B 2 4% o 985 1B b 7 24
T hRMEFRER
T 6 B4 8 0 B 1 R B
L TR T SRR B R
(MREETE) « EHERAF LY
i ESTONE 8 6 0 7 PR IR BT
FRTO-5V) » ISR B R
6.8V - AR S 1.6V « B
T B B A S
Bl - BIEESDIRS IR R -
A i B TR a0t T IR b S B
U RER - ST R
2B o EARRIE A T R L
{ENRRT R & T AYFORRE A - T
LICH e e X - i T
DR IR AW R
R RICR BB A,

LA

A BT PR G 20 B 60 s PR )
FAEIE W e R A e
ESDARME « [Elft « SR4FAT LR
TR N T E R AL
B EE - AT
ESDILAEA TR Hhil =
THBECIE N T ch i - o4
FE S AL (1 B ST A 185 B B 451

% - = mBRE i
-0 = — BWESDRBTE ]
" R
7]
&
0,17
@
% 0m

B 300 200 200 400 s00 ECO 700 BOD 806 1.000
{ECE1000-4-2 BRV MM i

B3 ¢ AWy MR -

RIEEE - BRI TR R
TR EETERMS - 28
AR T & B ES TR 5T 69
R - S B EE MY
b3 R - e
BIEIMRATTEOE - B 0 5
€L 45 & AR LU A A o
A0z R - WESM
W50pF - TIERBES 6V
B - MERER LR
R EFANESDYNS 05150
ESDHR T (4 # Tnnochiphy M
SEIAICYNGSO3R 50 =

B 3 B s T P o )
R HhEEHIFCS000-4-2
Bl RN A R V=5V YR
A, - T TR, 0000k
ESTiR -

G B ATV A R
ERFEEMESDREL - &
AT R WD pA) -
TR LOMRR M AT IR » R h
o — {17 2% I SR Aok U A
TOOMA + B8 1o o5 05E 7 b 5B

WK« HREEHMNEE S
MWy T WS ES DR - (2
N B R R AL R R R - W
R0 - 5T N il
FHEBTAEEGE . MW T
T AR I AR RLER - (B
T TR R OO TO 1 4 7 . B Uy
Frirmdr - F L EE L 000/@
BRM  RMETRTH - fin
RAERO ipA « TERE EGE
PHMERERE TR
fir P R R PIEAT R
BgmE  METEL
B ESDIR T8 4 T10
ESDARE HESRER « WMo
M RS - BRAT A B RN
HMEEITAE LS ESDIR
S 20y BT - B
FELAHE - W ESDRBETC AT it
M WAL - T H 2R
W FESDIEEERY B RIS AR
o PR SRR R A
T « BFRSDIREE T8 58 2%
AR R TR -

e e R -:i




12-DEC-2E8685

ILTTFIRAR

14:684

O SEMICONDUCTOR

P.&a3

ESDEy

e A SEERIESDIRIPS

Len Robinson
ESDRir — R w ir sy & rg
TR

R

B mtEtE. A SR
—HRFRHERMEHAR
FRMmAI AR, 4B, MY
B, MPMHERSERIPDAE RS
IR E & pThERE, TN
Omnibpz e, SEH
R RESDH A RAEF TR
WIRAM A B, ek, @F
FpiE B IS A 2 e R R MR,
ICE HHESDE M, #it
A PR AE, HICER]
B RTRMESDRY, B
oo T i Sk AR ST Kb
o 4 S A A

BitARABEESES
6 B9 R0 7T et ST L — 2k
HE. EBSDEF_BENEE
THERLE T R hn R 452 Mah ol A
. {RAPFEME AT IR HEAYEE S0
e B P TR R IS E A
P, ey BT HL AR 4 e
BTN, A INGTEERE
X REERBESDIRERIEC-
G1000--205 M, ks
LA RS BT Ins(FE L), B
TE B RS T Y T R S A ES DA
AT, SR ARREDR
BT R R, (RIE
FAf R i ek,

SRt A AR EMRRR
P, WeEmEATSER, W
s R o H A T O = 3
A (R P A I ES DY L
fage 2. (R84 BIESDER
TRV ERE S E e 3. R AR
HB1 At n oy 2

HEFFHH R YREESD
fRRmE?

RE B ESIHR I 33 1 ot

T P B S R R SR
HERMER T TS
ERFANUSBL OB/ F 1R
ERRTRETHRSEE, *
S O 3 R (R A
(e ]k F0 e I 48,

Bt A R AR,

Ve R R B B
FIESDE LB, AR
TR MESD i, ERTE
1Bk 68 B = R4 2 ik 1 ) R 25
WFHENR, Bk, S
B TR,
#4557 1 AR 2 R ES D ey
ARSI, Sk, (TR
TR AR D, AR
IC, EED¥HE R EEIEE,
HT TSNS, RHN
{3 E A AT EE O ES DR 28
., MWTICKRFHENH T
. BEERZEZR, FF
R RO ESDR I R aY
RHEN. BREHRY N
HAWAESDS R EeE, W
TE{EA L 0E L83 F ey ESD{R
P RE T s R R R P 25 A RE
ESIMRAPERF, A 3048 g
FARH Ry R,

FPRHIMMESDE AR E
REL?
i 5 o E o2 R B R 1L (R P B
B¢, WitA BERE R ESDER
R4 R A ESDI
&, ESDIRPIRAFEDE B R
HESKV 1ECH1000-1-DHz A A
HfrfraplCH w2l E, B
B 4 G el P TR TG b st 8 B e
M, TSGR ICH SREDAT,
Bk, SEEIESD AR A
By ek - RO PRI A SR T AR
THEa G aetE. BHTREE
R IR B S0 ESD
FRAMEE. EFENT—
4R A 0R AL TR
. ERBEREL TH@ER
B1C{E ESDRF £ B 5 R R
RIELE, FEMEREmREA R
A Pt At
AT HERESDERIP S
o B YRR LRSS 45 1, w0
I3 3 R T AR IR AL R
. EfEHRRY. THhs
Emieht, THERERS
EeMA. BN, B¥ R
BRI R HRESDR
BOWIR PR8N, @AY
Simm = G6mm. {E4eak & B
ot o T A R S0~ AV T

78 e TTIEM | 1005812818028 | wwwesthinscom

rleatmia

15 30

2
4
B g 228
8

gnmaa:_‘m

M1t IECE1000-4-20% R, H45 A ME - FEE/ ) Fins,

Bk e es, W EE
Sl YL S-6V X .
WPERESIE ARG, mER
H0pTRATLIERN, #E
Lk mizk ey iR ER
TS 4 B Ik BIESDAX 5 0STSG
ESDR#H 524 f Amatech il
AVLCSS802100 L S BB £ 0)
EYRrAE. FHMETHE
(402, B RIZ0pF, WAL

FEETES~BV ],

Fh T whpE M R B M4
AR EIECE1000-4-2 BEViE
T Bk et S IR bR AL, ANZE
AR S, BmagER R
HMAMIRRT E4aHT
TEANESDRR b HIRGEL,

JA B 206 B I D
BEAF w oy SRS G RS ESD
i e 48 37 ¥ T R A VL L 2
EHEEEARGHERS
W), U A BE DY 4
ESD Bk (¥ By F #4208 18
Fo~6VY, T ERERATIE Mok
S8V, fulknk N6V, ek
REL BB 1% FE AT Sz 470381,
{HMESD B o e, i
AR AN R bR R R TR {0
WETL, B TFRErs
. EIRIBAR Y T PR T L B
HHETRRAEEL, MM
ICERER TR, HilfkEsrhiA
ERBE| (@ SRR B Hh R A REBE
& TRFICH R T A,

REPFE N RE M 7

B R R AR D Y PR
ERENEARENEL
ESDRR i, 003098 O] R T

VS R L GAY

L i

9 100 Z00 300 400 60O GO0 V99§00 8O0 5,000
IECET000-4-2 BRVIEM B b

H3: dadAu AR TR,

ok 20 T 85 O 7 57 HE BB A (R
BEAREE. N TESDEA
TTRBLEE. E—EARE
EERTfethGd, EYpy
QT P B ES DR et S B
i, AR SR
LR, SE R
rEETESDR PR ST M.
TR E B At AR AR
ey AR = E SR R K
BEREFE, ELERRRfameish
BMEHR Ty, iR
FHO402R, RIFRIEs0pE,
TIEREHS-GVEE, B
WRLEERY RS EEEHE
#HMESDAXGOSTHG BSDR
I 8RN Innochip 89 & fif (e J0
ICVNDADEKLED,

B3 RARMLE B i
R, FRIECG1000-4-2 BLVIE
A A Ve=5Vab B It 7
RAGHEIE 1,000 ESD kb,

Efen 8 BATVS
RIEREFLTESD By,
FHa oI B A0 LuA), R
1Ok, Wy —pRR

)1 R PR AR AR 1L LO0RA,
SRE ST R R B
XA A A AR R AR AR
EEMESDEk, fli b H 4
WA T TR T e, il
tmat, Bk R Th R T et
ik, MR R
MR R, HiTRdkgs
e 5 B TG0 AW O W BE BT 5t
kR, Bk e 1,000 ik
™, BEURSTR, e
HET0 A, TERE Prpd
35 B IR ch RS T A O R
e TR TR R R,

Bz, BWhmEEme
ESDGR P S al b T ICHE RS
B ayng . MiitiEigay
MR, T A B S AR AR
R, LUHEIESDEIE
T BT, BESDEFIEE
55 S A48 Fe R iR ik ay i
IR, MAETHIFE
ESD it it iR 5 i /1 iR
B FFE AR WA
il RECSD{RA™ B ki im i
FUT S0 R ks i 5




12-DEC-20886  14:84

oM SEMICONDUCTOR

F.g4

ra R S

HEE nfj=e

S X2 71E EH, PoP &FME

By Vijay Malhi

Regional Marketing Director
Mernory Froduct Gronp Asia Pacific .
ETMicrogtectronics

E-matl: vijay. mathi@si.com

Yol WrHMOPE TS 2
ol 7t & O g2 4w

r—

7158 Aeygelot gt gos
of ga) Hye 2ads) o 2g
MCPS) 2hahge] dlol st o
Emjele] TRAAR T2 ASICE
& Bets A Aleldely Bl
of Tz o7l S At
Aefif By viBo]Ete of2)E) 2
Bap gl oleftt s oy

7| Thplep WP aMM 2Ry
£ FoPpackage—on—packege)
7igel e rdaim ol
Bhbo) W#ia] gto] chame] ga
A] NORZ} NAND{® RAMA
H oA e B dma)(E
gAlzl RaM) HMESES g8
£ olF3#Ao|He] da] A i

U heragmm
. B it
Al . :

=
it 1713)
M - A5

L A e
AMCQT — A2

At

TR 1 M WPIRIl GCMER SISt Ti7(Rle) MEl ool AT HEEC) M T 1Kz C42] ASIC HID|AME L} DEIDTHY

22GME SR A, #F ARk W N9 Cielo|aFe SHEM RAME FeED et

By fogn Park
Business Monaguer
Display Producrs
ingersif Corp,

OLED} daZfjeje] HAlg
g FAUER ez
1CDe] uieh 12} 714 )AE &
Algata gk, A Reld, B
o} whZ 2T AL o} PE A
ofZt Roh 4o HyLw g
B 9w ZEAAETL 52 o
PlA7h A g2 gEEeln Alc
7t QOLEDE =g 71 & 7]
e wele|Ex Mo gick o]
£ AgE BUAE ok op
19e A2 dAfaelE uE
# UnE ¥,

LoD=f wiedly OLED 214
T Pl 2 o SZ 0|
= 71 T4 whe 9l 3y
Lopate g, OLEDE AR
F uho]oy,

HED

el REjE ojE]Held
8 OLED ):Eae]s) glola
i g 2ot Ao o

#} aFE o 7 abF
#glch, Aafdolst Ag 7
Tl oAUl sl
@ o] zZodaof ale Wi =
A 8 olad FEY + Us
Hef HRe g2 e} caF
ol g Wz BHAEE Foh
URE c2YP, Pag AFL
ohel 2 282 e el o
SFef|ej(rEgde] Aeks] #al
€ Aol 4B e J87y
E pa7t 7hs), 283 oA F
glo| Egulbls) Bog BE 7}
3] Fgvk(2),

o] 2L el ol el o
B A Hoke rtg Falax

7} = ik

Vit Vinse + Ipt * (R, + R0
Vo + Vg

7| M Viptt clole Lol st
& e, 1 ,E tele s
W], Riptd BY #uas
A R, & 2 Faude Ay

Vs Y Retoldel] gott 2

Hle|=em, V& & Eals|se|
Wagh megsa)d,

Mzl v} Ee]ale)Ha]] ool
Vipdr 20V Az 7} Ak

H3 HF o Felaz o
& olek
Imouv " Xpi)wly + I:d + Ird

edxfa] Kipts ThAs wrelA)
Flw md pejy [ A 2
gholujef gt MEeje] e
o, I.& 2 Satohde] gigt 4
Sefe] Ao,

Wate|Erl oo OLED o
ool izt s AR
H7| grad EBejatela) oot Fef
£ A7k F4 12 oA Zalo]a)
HE7 feolEd Hod 2y o
S oty d Hejsec)

a) Ee|E oSaiHe)4ls
PMOLED ci&sEdold] A=g:
TaE7) 18«4 i=| defe]
=Eo] d AEHn gl oy
# dulolhe of e fdael A
£F e TE, 45 v
2AVE 7iED BE 7] dE
E 7EAjopne wioh, g ajn n
27} S Abe| 27t Zrohol Feh

SRz v

A e ey TP e LR A T ST R L T 00

oick ol s aF)A) 24
Bzl MCP, SiPleystem—in—
paclkagel W MCM(nultichip
module)e] ok,

HETE ol e)Hleld e MOPE
ojFlL dliy AHusy Afe
2 o4z H suirtalE Fa
A} 2v7lulE gRAM 72 o
dielag & ZAgarias g
Hoig, ddsze woe 4
S o) whal ghepa] T
£ NANDY =gsg Fuga

- 7, 3RAMZ PSRAM(pseudo

SRAM)=] 23] cfEoict,
28 sholals 4322 ato
W g YeSe| avsEr) d®
of MCP7H B as)Alm Slet, 22
U} 45 T 22 2
7IE Rl g8 Erde A
Wik wlis 27lalel RUUE
o] ot 27)3 S 48
o] o) 2NT 4ol e
ujele] ZE2AA s 2zt
Heh o T2 AL, SDRAMT

By e

nAobinson@orsamicom

EO= AE daelyed
CHE 27 FoldA Ao
S F7tElel Bl B Aay
ThB HGHD gl ROE,
- " 7iojal, mp3 Soje],
POASE L AHEEA AE3
7] S dEr mdE A
g} ke W A
"HFH(ESD: Electromsiatie—
. discharge)?] WA 2 104
Fag FUhAF AL Ak
tUeY EE0 4Y o g
ofz| T elul, E&} &7} 7Tt
ot 7% Fiel wot I &

e, ol W St 2w
cupel 2 fig e Friz
2 Aastaida o] o
g rHeetl A Ansez

" ESDg Walslol S FA
& o 23 9o,

A= BSDe] o2 gz

DOR(double dsta rate) 21e]m]
a| A8 2k MCP?h Apgc)
SoC2] 712 Y2 Yt &
£ qtaf] o] i SBESS &
Al 271 H)EE& Soludn
A gk Aojc) 2y
U AE f=mel gm ulpga)
4% ABNE ABdM S0
ESRAL AE ek oy
Eale] vierdl Ghe miEed
T gagh wime Al Bk
oA & uf, MR 4old gy W
g PaTE ot EFRE o
B Yad, oEgdelde) &
Arats AR Auiat FEAe o
T oA 4 gl
Hejpe] A 8 o, 8
FIYERE 2E47UME 4
ol 7|4 Azl =E o[y
I EAE Al EY 4 ga Ao,
olza2t ASICE ¥4 HF|A ¢
of ZEch Jaft 417 w4
Fo Jol & 227 ded, =&
52 EmOR W

D olAbehdrt Haey i A
R culeag Qe o)
DeAglob & Ao} B #A) of
o, B3D WA chelasgl &
£ 712 Yoy A of
T ARAEE el FHoltl B
2 clofel2rt HF 4 Ak
AL 2 A Fed 2
A5 A sl BT dohg
F EEsto) g gl A
&9 TdaA Yukagl BSD
ol E QelEly] A3 #hak
A e as | s w)
ThE] #hE AN Ao R
E& TECE1000-4-2 THie)
EHaR . ol Be| ARFe
4 Jwe] ESDE zh=ok e
4] tReld L A2 &y
9 Skv AR A7 A

EHla)of g,
qapelus AFEE Al
Fl7l 94 M= B & SEe A
596 RO *




12-DEC-2EHE  14:E84
LIAFY! FL

O SEMICONDUCTOR

F.&a5

ESD EHS sl gi=HE MEe| MM

» 49 FujM
o o o3 P2 HEE ¢
< ok

1, BEsh- ehlel o3 Auafst
& AT ESD 271E Dol
2. B3 rjdlejss ESD BAS
9 BE 2 A=z

3, B rldpe]arl 77 M
A dopt @ FaAsENT

ESD =
Y B5D 2E clufela
e w Fhak ol sef 3 A
2 uxy apgls) 227 o
W=7t #he Aelck USE 2.0
e md gely Ao A
ARlagh Wi Thoje o] 4
o RYE gejmay gn
£ #of gk A7IME gt
B} treby & Aimjad s
Ra® 8 ghe 7] M=, Al
=7 oo ehlEn ey
Vb ojgaelafeld g 2HL o
23 e,

w2 i o FalAeldFe| 1}
Azt BID Ao dEe
T WER Te oiEEAed
L 7} BE BSD fd =
2efd], oli= ofFe] o Ze
# ojutelsaa] AEelHolse
ulaf A AL A yiE
ObAz]7] fgto)ch Ackr xE
E oaelEel Fetde] gt
EF2 00 3 vt EID
7h HZe) 2op dA Padela) g
o, o) S5 Bl 1o
7hbgh v g S)E An
A B4R A= ESD EE
cdfolad Aol de 3
#uh b Alek ape] gha o
S L gID BT TulolAE
B Bite] wWa gop za
S7el BRD High Y wHed
& gpgleisl ESD S e
A &8 AREE R4 B
7tAls dijEselel Q8lE BSD
B teto)Age)ct ¢r)As
o &£ ool Ty Aol
& ol ma B

w2t migt

ol olFelHeldo] Aapa) o
2 dvfe|LE "5l =) gjalo]
U E5D B¥ olebe|s7t oo
E= ESDoWESR os A7)
2] 2 Aot 4 7|zl
ook #hch ESD BE mjuio)s
& 23 8 kV [EO81000—4-2
e g naslalis o) gt
M Bzl el Felel A
gt AYL ICE Endh= oy
AR golz, EENEE 08
&4 MY SR ESpE A

TEe MY By YL 2 A
Fo A 4L B A
Hihz B E rulolAr) Eagh
¥ ESD oby djyo] Wolx|
Agor Ry YR e
Z20] FHRof= FHY WY Tt
7F D Sojsl 2o AHg
™Y ofdel @EE IC7 ESD
ol E Ajef Ledbrli= ofif =] gf]
usgio 2, o] R A B
ciutal @ vl g of 743 Fa
$ Bd-olch

HalZ ESD B dupe)ie}
dlejacle] A S45E vE
aed F71o] olZEeldelHE o
gt AEd delerwt g
o el BE FAR dlzie] 2
o F3 gk gElm o g
Alolde] A Mol 4
& 7o kot W, 71 4
el g7z ofpatq]l 27| 7
&) Shely gy 2519 EDS
Bag #% 7 2he a7)Rls
Q402 Apo|me] Cupel=2 A o
R BT R Ty L [
& o] Lalde]depy offra)
W YT L 0~-5V ¥ DC
glelEe|o2, o|EL G VA
3 HYgS UoR fhd A&
2te12] F 50 pF o4k 7Alm
Mdszl ket efefdl a7l
+ HENHSEE B AT ON
Semiconductorite] ESD R
tjuta)&el ESDIXS OSTHGE
Amotech/ k2l di2]el AV-
LC5302100¢|0 & HE =5

L 040 2719 obgakeld 7)Ao,

50 pf olars] AHARIAe5~6
Ve £3 AL ST

9 wEelsgy 4§
F o REs Ydy wEe
IECG1000—4-2 8kv ZHE ®
23 o]zl Y[HE o 2 4
W SAEE AR Ao o
3 e 3 &9 BSD "

oo

FALAIT =

‘HFEH
oH

EfAE 20
271w

{kv)

BOLI=FORE] |

I minmm i om

E0LP=HafA] |

10%

nﬂ;.;.x;_.i,m

1=0, 71l

2% Al sEM BHFD B30 oM TRISHT) SI0N PHE W8l Walm Gl MR IECGI00-4-2 LD A, ofRIR

b GICH 045 W ba MPIER PRY = S0 4 sl 508 ook

gk 2 A& S 5o o
I Ak Bl #ely

HEE E5AY )2 b
ALEH ST AED o) )
8 ESD Mo i3 3 o ¢
& HE AUE AFch ON
SemiconductorAhs] Alalg ofep
o]tz oo ol i 6.8
vERY, 333 gol Wi diz
A= 16 V Sl Do AW0--5
V) U2 e} ojl¢ljA] ESD

A& A ey, ol
Hufolie A A5 o7
i Z2 gl wn o rles
Ea= Anld o shrbed), el
ESD HA 2oio] ol guz
Wi Fheths dld 298 @
ek, o) vlek dlajE cjubole
£ A ok rlgteh ojay o
T e B W 3R o}
o o HeiE g desias,
[Colle 5 g o7t Sabst

A ek, wiedha e wE
S o F& 7 ol i
2 rlute|anc 0T d4ba
7 fdel wE A,

ZHs A

AL g ARahe R
o EajAle| gL g o
Ao ore BAD Wil i
Bl qloh o] e Al o

[

SHeSIE Xl A
HEHE HUXE =&

(F-F LT

efoli g & 95 S $7]3)
A £ gl FEHE AE gAje
Y7t 2 2HE4 sl o
o] A 24 ol 2 T
BE &Y« d5s 20 ojg

W M| B3| B7) gl olEa]

e 5o Aol abyl7] 2l
ZHY Fled YL 25 4o
of $ied, IMHz Hla] &8 2o
A FeEd o $E 37s
HodAs it Xo g AT
v, BR[O IMHzo] 4 4
= TS AR & 2la, ol

56 T HALIN | Oecernber 11152006 | www.estkarea.com

gt 29& £7)8 U o) @
Ha7|e Hgie 2 B0CkHzolA
LAMHz Atele] &7 SEjo] &
270 718 3 4= 9irh,

LTE ARE K 715

T 107 Mg S A2
woAlL Ui 2@l E e
v o Fak Wi ey dd
A8 a7 o Qlct olajgt A
F7F WE ot iglel el
HHA A2y 2] utelagel
4 e FelrAu g A
& 2y 5 9t

OLED CjA=#0|2|

ufelE] g Rol sz
N FUY e 2AME M8
HEE H2e) 9 24 pod
#Heleh of i & =Y 4 9l o
Upe] 257 ol eefo]| o 4 7o
of =927} @8 QLED o3
Hlolet Zepele] 9 o Ys
#AIe ddg Bl ouyd £
HR= AE =+ oA A, o)
b2 BEoe iR 0] A
AR YRR HejEu)

Heteliz) giea)E 5y i)
7H e HE e e
22 DO H2} A5, &9

X

S

—
HI3ET
AN AA7E FHEA b 7t
L L R X
SEE BT ghao ou e
Ao At R o W
7 Al 2E Ao} ghol
OLED JAEdel= 23% o
Y oo Y BaddE rinen
it IntersilAbe] [S1.97702%)
TE W AEE OB £EE
2ERE Ao Yo YEay o
SAUE T9lw ejFajde] s
ol Flep vReEg A TE
2 9,




12-DEC- EIZIIZIEu 14:64

LIARYI 3L

O SEMICONDUCTOR

(TP RP T TP yS T ——

F. &5

RF LMDOS 083 %E E818 Iy gime| A7)

By Gerard Bouicse

Senior High Power RFIC Desigrier
Freescaie Sermiconductor Inc.
E-mail:  gerardhoulsse@feescale.
com

T RFOIC AZUAEe] 3
o LDMOS(laterally diffused
metal oxide gemiconducton) &
olg4t B By EEE My
ol qly o] BE Zudgeg
2 52 U9 S E& sl
071 e e BELT
o)

LDMOS 7|28 53 #hie) o}
e =4 mO- om =&Y g
We AR T AlEs A
Hors oloh ojlgt Sale &
& BAS L5 EWA LY B
HaHE ol ubgugl me|a)
o olgiE © WpHRe whol
&3 2471 vl Wk 830
e 5T Y Al B
Al g2 A2} obg
7ollAs AdmHo g Foe) 51
HE N diEZoe gh Al
E o) Ax v ge fll“-‘!-.% #t
Ao LOMOS #ladla g8 &

0,14

Il M3 O

10 15

ek o

TR Hal Bl PR IR B B &4 olris 2

£ 22 59 2SS0 74
% F2E g BEs 47
o e HAn,

UHE Efxp
ghea) 25 w92 | 92 70H:
2A, AU A= G YN g7
& Zhech ®mEF 9 LDMOS
RFIC(I6AE & #3 Talz o
S g4oz abvey iy
& e,

2' 3 o4 Byl F4E o
H AL A L lef oA o

AN VDS T AKE ¥
#5) g¥ AEe Avisin, o
He dehts 43 v@F
E@ RE ] FHq Q173
7HEE,

T -'fF u‘i

ek Bty
VI = Voos(wit)
Vait) = Veos(wlt + An)

CMEEY V) = 2Veos{An/
oos(Bwlt+Am)/Erelet

Y A ST RSE A 1
ELLE cos¥{An/Delc],
AE SA7% .
V1) = Vieos(wlt)
V2(t) = V2.cos(wl,b)

weke Vi) =
cos(wityo|t],

E A Spe g 9f A
fEL (arv)Es|h

olet Tol AL YL 9

A BdgEd 4 o 2 g
< =i,

‘C’éﬂi % HREE 2y,
2ot (RS 7HEc) Y3t =
il d} s Ji'hl A 4k A

o 1}“1*21 opf-a o)A & A}
gt RSoick BAS) ot
T2 FL, o5 A ke
LDMOS Bfiz]~els £ago)
ghe HelA] 2RO 458 2
2 YA Bk, o) T8 7hs
714 A AR o R el

=FY o2 AR o 2%
o AlEHIE slifor o)F 7]
G| YUY e wED
e e Ygo] S84 gt
HAE galh, ades g7
I el 7Y & AR, & 23
el 9rEW Marchand® @
22 s glike] glaieh

M £ H2 7} et +/-u0
#] 34 HEHE PR o) A
£ 9 sholmis JEHSE Ry
HimEck= g Eq= i,
e HpHRS Atojsf Sz
PYE A-gahy, 2y k.o

(1+V1/vaE)

W HF X0l 120=9) By
A4 BEHE of7] ¥l
Wed wEe P e
F deeel E2YMR Q3
Murchand® ¥hg2 Arojtt 2
Sl g 94 oejaEAE
Y HRT 7o) e olgic)
e R Tl HE AE
#elElz AZd0lE HE v,
Marchand #2£ 250 HA7
AlEdeldd Bam g

HH A
FHRE S9N 38R yEYZ
B &myed a4y adg
Zulr) 9 AY=x Amsg
th &% B 29} dlwlds wR2
19--27GHz L]+ 2 4%
£ Hedg 3L S99L 0.24R,
e EFEe 37 2212 &48
2dB E2ch Murchand g5
£ 17-4GHzY] o8 ge o
@IE-.?.— R, dE mFye
0.4dB/0.54B, &4 2a8& 6
2njn &48 4 8dBej o)y
g UEY Al A8
WAL f- AR B
AT, ol By 2 2548
o]4k0] ok LDMOS MMICS (2
B THE ZYWS ozl
= A8 87

ESD B =
56 R0l|A
T Uz gy o
£ ESD MARE A9 5 4le
235 tnto]sf Hdslsin g
o ALY 2lipd Sukire Y
o gl ESD tletajhl A
AHgl Fatdel AA|g ghe|o,
st HL ESD gart Eold )
B oo Al AAe g
i b B - A L AR
T FUAFlEY depdr] 9
we] #2) 55D Wi Ui o
utolLs| w88 Zywlel $io
wja]ie ] o o & e
AMzHE 7] A Al 2g) o
L8 GHE HEe) ok Hop
olfiE WA dlE AEL 0402
27) ehgetgl® 50 pFolita)
AdlApEag e S5 o5
AolHEe 2 A7En 5~ V
3 4 AYE Ze dmgs
E@afobyk giok

olfh B2 SAFE 284
A F F BE7 ON Semi-
condugtorhl®] ESD RE T

s SH=ZE H|

wel&9 SDRX5.058TEG
# Innochipate] djde sl
ICVNDOROEX 1509w,

uie}AEel TVE 248 g
IF ESD Hikef =357 Hof) o
£ RA7HO uA Tighe = Alap
ot AE g A olshsy " gt
4 100 A ZIRHE dfalig
o4 e4o) oI gt £ O
= P s e ey B
olElE df2ias] Flae] of g3
oic} cjupe| o) A% g o
a7ie BSD BAE | go| &
F8l7] mgelr

el Batge] ohah b
7lpel g g wiEg) s
o 2 sl dzlde) 5
Ho] F7hgtet,

On SeiniconductorAbd 4]
2 #74s 208 oy of
2 HgEe 2, Ao Looo e
Honp] A% AR desia)
4T 0.1 ua okefdla W e
B AR, SEe w3y
olRfg B e Mg

GO 3T Malded | December 1015, 2006 | wwwestkorea com

Eo| MM SMATIE Wi

— O

pads 3

ey et

o=y

TR

{0 oNmumE IS
uuﬂ':i_.mola- gy
utll-n-ﬁ':r'iml&- =Y

dovepebh g

W * II.W!; AT i\.

TR A

R IRV ebm

Mom 0.0y

a8.8m

ZIEI 2 EIE M I et E A THNG A ESD ’Hﬁﬂﬂ CHeH HE HE HYE @

o] ZGEs ot Ed st o
01&—! ?Iﬁ% =ogE)

SHLE, wWaaee) Ya
= DbD 3_1 tufel&E2 10
:rp EED gA7 qitf 24 e
A2 & FoiFck izl

o] Bep oy wha), ozje)
HEE ESD YaASE uo ok
AR AN BE et
£5E Frtaopdt fhu dy=
ESD B% rCujojaSs ujgls
Bl ol Al Qe Al mse

oo, g2 ESD +EE Y

= St Pl wE REiE 2

e YME nms dEAls B

T gl HE Bah
¥ tulelhie AR mabagl
$ ']_'L lﬂ“’ﬁ"‘t}'

PR

TOTAL P.BG



