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¥ RRE R4 B (transient voltage suppressor, TVS) — 2 F &
RERBERAHRENELZBETRAMEE > RRAABITRAR:
AEREREHETENF K> £FwHFERE (ESD) - kY&
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HOHERESTRBHEABREL > MY ETRIpH 5 ApR4E ERA7
e EHBRERLEAABESERGH LERBEIE - REER
THREMHHBETRIAZI NS HNERERH B E R
¥ WRERIGH S 5H|TRHUSB EREREBSREH LW HE
FMEENE > HRER - FEANEH BATERTFRETSE -

FAATEATARVTR S AEYRERH EES] 10 .45
W 41 ] — AR B2 ( steering diode ) 4o 25 5] #4 2 o By 3% B 8y i g 1/0-1

B NO-2 z — 442 15-H - 15-L ~ 20-H & 20-L > § & B FE—F
4y =458 (Zener diode) 4w =458 30 B —# 5 E R (4w Ve 3%)
2 HEBERM (40 Gnd 3) X AR EFKX =45 (avalanche
diode) ¥ —EERAREF—WB/ANERT > BB ZEER
15-H ~ 20-H ##t—E@e R > #5A KA 2 Vee-Gnd —#&= 52 4o 7% 49
—Aag% 30 49  #EH —4=5¢ 15-H~ 15-L ~20-H ~ 20-L %3t & /R >
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RIREATRBEN—ABBEFZ—REER > Hlaode Voo & Gnd =
il - BB — S BB RS EREE N 1282 R & ralf
ERK 2% % EHRF > Vee-Gnd BEBTREANENEH —BRZR
o T B R e M > B GBB R PIBIE L2 AR AR - &
W —Fe gt i A& E &2 (bipolar junction transistor, BJT)
EERE (SCR) mEEBEERETLBEARZIT Ko Als

EREREARBZIMAI B A RALESERSES =
BBz ROEECLAERERA XA EEEEERTE
GBEZATF  EA_BRASTATIERERA > BbReil§ix
F 18 2 342 - Vee-Gnd —4z8% 30 R¥=H — 442 1520 2 i &
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ARESAGZ—Giaadg BEREAFESRARANREAEOZI B
BERESEEAEE > ALABR—F —FTAYRERWHER—
FoEEYRETRHE - Eﬁ%zﬁﬂéﬁ&%zﬁﬁ% &R 3]
PO —RB4%EETe HaF— %= ﬁﬁ% ?E&#ﬂl’%léézl“‘ﬁ
g ToEHTHRELASK —REF — —EAYREERY
FELER - £EZ—KwbIF FE C&%%E%‘#%%#&Tﬁﬁﬁ%ﬁ%
258k AUAFE— F_FTHECRITRWHZZIEEEMLE
B A —FhoT > FERARA-NARAR mE-—RF-_FH
VRTRH S 2H AP R} A —FHHF %‘—%—%%%#&%—*
MER ME—BRF_EEAYRERH E z%%Ni% 5 —
whlY o B RE_EAYRERYHBLOE—F_FFHA 4;
RESHETEHZHHESR  AUAR :—*ﬁ%z*a}a BRER -
AABRAZF —BETHATERENRALHEBRERZ —ERE
BOREVPERLEBPOAR —YRERNHE - YEETRWH B —
FEBARAAXFYE TR B +%%%ﬁ2mﬁm%%w
R¥pH| B2 mA B MARRSE YEERH S — R =
# % (inherent diode) & — % 4 & &% (parasitic tranSIstor) » H e
Blho— B2 BULBACFEIR B+ —REER—AREFMA
A =15 MREERE S  ABER—EZRBAMARAR —EHFEZ
FAEELHE  WEMMBTER—B&LEN - SHKEEALFER
® B A —#H M4R3| E (trench gate runner) # A &t B £ & I Z 245
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Tz—ERe > GEERIH S FaﬁEi
AEAETRE " HEATSH TR EASZITEAYRERIGH S
Nk T RO RAREERU B AL F SR sl T Y
ERBEBACFEREEZSB > WEETAF — A PN | —
&g (inherent PN-junction diode) & — % 4 NPN #! s, PNP #! § &

B> TER—FETHAYETRIGH S -
“ BTHBERTRGFENRAA  $ERFERATAZEY K
WA~ FEEREATERZIANL -
[F#7 K]
AEARB - BEAESHTRREARSITAYRERIPHENE

BRUEMRBEN 5 SBREARURE 2BEAMTZEAYET R
B 100 2R EER LB ACFEREF LRI MBI TERE
BE FEYAEERHHZ 100z -850 FE Ak 105 £
S — AR B G 110 AR AZ RIE A2 ARR 120 A EAH AT
BipH S NEAYRERWH E F &4 — A —4&# (inherent diode)
—NPNREEER FASERRERERERULAACFTRER
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FiaE 125 HGHBaRA—NAELE 115 Emz — A E 130 £ -
mMNAERE 1S GHEENMEARBZ AN EH AR 105 1>
B HEAM PR 135 1458 135-CR 2 &N A ERim
WEEMBROERER W E AR TATAYRERHI S L ER
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Hib— AR B A LErSRARZIRANBELEEME 135
o NAE SR 115 S 2 M8 HEME A (R FBEE)E BT &)/
Bme R 140 R4a352]84 105> TR AEHUELB ALF FRES
Mol R ERAS RS  FRTEANMET EEHE 135-GR
Wek%| FAREAE R 1 140> F 2B B AT~ X ¥ X ER BT HEEB ER
B ERG—HHERFEBEXFAYRTRWHE PHRARE 130
BBREETHREIRIAUENMEFESANKELAF SRR ER
: BREBERERYAEZE  BRERAIRE 146 B E G AREE
RS2+ ERFZHE - BEEHNZERIETRY > ERKE
VRNMEBMEEB AF T T4 NPNAE LR E &ML
BWAEHERABARAERIRNSMABURKE  WHEH —_BRZH
Ho F2ABRLBTE —RERULBALFTREE R BFNL
BE¥EARE 130 #E%ERBE 125 -
$SABAS—RE 2 BAnEELEZERp0IRE 21
ABE 130258t > wh # BEATZEXNER > FiE 135 %%
ks 105 LB WE B2 AEASLE ALF T NPN 242
2 M 135 LT UK BRARER 125 BARERHTLAFES
B R @akiTH > Bt BE4EA NPN 2/ > M 135 9/ RAE T RiE
BNAERR 115 242 N A EHFER AR 105 REREE
BEMMGBEUA RS HEAMARBE > TE—F  BHEF

A 145" Bt S e 2Bk > mIFLE 3
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BEMLB NAEHRE125-PAARE 130 NAERE 115
H A — 40 % 3D B A7 7 2 B # sk Ak (open base)NPN > A% 130 2] N &
FBHE 15 ANAVERE 1S ERABAE PAREE 130 8%
MEEALINBAANRKEARTRE  ARERINEZHYER TR
BREBER BRBRBEHFALTRBFE LR G NPN FER
REREBCER MRTAF2EH - F3BEAFEBATHEEEHN, —@EP
BEEHRULBACFERPEAYRETRIpH B 69 PNP T4 A
B X SRR -
$EFAB—BARANEEYRERIGHZZHR 455
Fagt 200 A7 P A F5 5 Ar 205 R RAKFEAT 0 48 B 2 AT BT A
BEICHEZmERZ —FBPe) P Rk 10-20 kg5 Em P R
EBMARAERULE AT TRED A RTERA RMUEKB LS
Tra o WHALTUER —BEF EEBRER REFRERYEBEESH#
Ao —ENBAREE 216 GENM R8T PASELE 210 # &
PR SRREEABAENAARE 215 PAERLE 210 ER
HABANRKRERAEMEEZNETR PARAELE 210 W R E R H &M
RO ERBER R RE—F NV EBHE 220 HEEn N 2K
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—NAEH#E 2200 L EN NV EHHF TR 205 REAR— B
BEIREEIEAR TR 225 —TEFE2 P A &K 235 THEE
ANAEBR#HREE 2208 TEABRAEY P BHERERALEHEE
B> PRH}215FEBEE LB R 240 o N B E &R 210" #4532
#2300 TR ERRBBRABHZIEKETAFER N BEHRRE
2201 PAEKR2IG 2 EH O TR THELATRHFREREFRBE
BB R 240 ) N A E 8B 210 L35 554% 2300 % R fu
& Bk 220"~ 235"~ 215'F2 210 A &9 NPN & B AL LA £ 1K 69 R B 2R 5]
W e EeyE ko b &%) % s (clamping performance) - £ % 5B
PERPAEALEP AER 235 AMBEINNELHEAEE 220" 3
BRHE—BEY HEFEALATRAEANLE T4 240 v 225'2] N &
F55k R P A & 3 R &Y 22 R Rl 1@ oT SRR M 04 38 B AR 8 18 B
FOCEAAR —HANPNP #5ELBBAROEAEY KT R4
BN 4B TN 1B 2000 FESCHTHEETE—F S
¢ T—EPAEHHE 2202 B2 RBYNAR 215 PR EH
@ 220" -NAH} 21565 PR ELE 210 3 P A £33 Kk 205 %
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o Bl A BB R - S S ERAREE 135k
L5 ETREBE PAF2ISAPAERE 210084 TRH
B NVESLRE 220P A H 216 N B E LB 210 Rz
NPN » Eéh X s Be %2 — B a5 TR Y E K AL
RMABEY R TR S > FIFWE BRI —BEEZERE
MY REeBEEaliYETRMPHE  dNMANBERRFY
o BREHYRERIGF SHEARMTRAKRER —KeyIkE > Bk
WY REERIGH B EEAHMBEE - EOEBAA —HF 5D Baamk
BHEBZERAWIAE > FARBENENAREBHE 2208 %Kiz
BAFEF ARG PAF 2150 NAERE 210 &9 & & &A1k
B fe4n BF HAEEF AL

% 6 BA—4REYRERWHEP—EHTHELZHIR
B EEBRLHBAANE ABATHYRERIGH B RELHTER
o B—Ff—EEAYREETRIGHBZAGENPRAELHRFIRAE
W 205 W E—— Al — AR R R RRR BB =&
Bl - BB as—BANKE2IEGEANRGETIPAELE
210 M BBPEH —EERASMCREM KRR P AL &E 210
ZHBHmEE B _GEONAABE 2150 PAELR 210 M4 E
BEABRALINNRBERXAEMEEZNER 5 —EEE 158 N
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230 WR EBERE—FFA—BERTHELRS  HBEEiE 2251
A AEBMNRERF —eaEiE 225-1 R AHmEE XA — % &
R 250 B BREGE 255 2 ERERE —FF —Fm 225-1 7|
2252 BT 0 S RE R 250 ER A— LR g5 RER AR
Fod MR B0y & —Fo F — 2% T4k 225-1 fv 225-2 -

% TABA XS THAEARZISAEYRTRINHEY
HARE RO RANFE AR TLIRELBOE —E_FTHEYET
BRipH B> F—FF _FACRERWHZHREESRE 2251 AR
225-2 B E—RBY%RE 255'%) % By R 2508 B 0 S Ry
200 B — BN EHTREESIAG H BT -
42 ;}E’J%%'—%%:—Fﬁa—‘ﬁ%ﬁ 2251 A %k 2252 £ TB B —EF
7AI%T<%9 Eat TR & B BEYRERIPH E 045
ANnE 5C BT X R ELBIE —PE_FTEYRETRHEH
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GEM2T0ZMHN S B R 250 T FERA L —B&E 255'- & 9B
BrArahA BB YRERWHBEES—TRTHELS
EEEHBBUNE TB B YR ERWHEFERLTIREAZNLE
B EARAREBANA B BEB%EE 2T0 ZEN 5 &5k 250'T 7 >
AEEA—R%E 255 - w# 9C BAT~FUER £ S BEMERKE
B AB&gE > RR—FRR % 9D BATAS—ESREYH
HMEEERWHBELES —ERTHEAZ SEELHERMNE D
By HME LR TRGH BN R ELBI L BEB-EARFFRE
BET AR EL 226 fody 3 25 228 PNP Z 44 & # T RE B X B #15
PR S
% 10A BA% 10B BAS@EYRTRIOH B BLA B R
A1 2 ERZHRE  ELEBNY R BLRRETIE £ 10AE
Y REERIpH E 300 & PR ESR AR 305 2HFE—EPAELE
310 » @&k #E+ 315 M AR #E N A& 320> £ N R E 320
AR 18 P A £33k ek 445 55 B 3R 330 R H g B v 325
—f@A-T:Ee N B £42632 A8 (optional N* buried layer) 322 # s 42
PRAEBHERT HEEAGEENDELHREBAKPNP S —
BPRAARE335ANABE 320 —@ATEY NN ELRIIEAR
322 2 FTukfm—tatix A P A EHREBEALHES 330
AR R
10

N R H8 & A& 2] R A

'er np

Fo N AgEE 320 /o LB

Lor 1ly

B\ 3% 325 fu B R
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B h% 325 fuik s B &y M ARsE 350 0 FBFRI R AR BN ER
R 340 Folgi% 350 TR 2R > BRBN LEF TR 1548 » Hig
BANERA TR SR FROWMAG N 325 A SR TR
GEE3NSREE X 10BE AR S HARZEH 4R PNP RE
BB N IR BAETEINDNESHE 322 AL RMER — AR
ERMIEPAHESLHRE 332 £ NAH 320 PNP E2 32 d P
AEHLHE M -NAH 3200 PAHAME 335k HTU#HNA
#3200 P ARG E 335 Reh @ TR B R ATAE 2 -

F M B/ ES—E#THELS BEYETRIH S8
BB AR F 8 B AT By Fo by A B 225'-1 Fu 225°-2 2
HEABBRINGEAS 275 R o iE M 275 o & & R 2102 M F &
EENBEE BRELZWLE MEATLEE S TEELSHEIES
(cut off frequency) T IAEBER KR NRFAE > TRAZBEEEPEA
PABKE 276 3P » B Hd H it RIFOEARARRERER
&Y % 4 % :2 E ra(equivament series resistance, ESR) > % 12A B A #&
MEyEEEHE BBy BEEER 2ISRENES - £ 12BE LS —1E
W% B-BOEEINRE » HET BT XXM 6y B8

F1BAE A% 13BE AT T3 AERBEERAERENZ @Y
REFHRE > Haas—B5REYEERIGH 5 4 B AT EF
—fo AR ATER 0 BF AR

M etk 225"-2 Ve A s s B — o SRk —AR%

B AR 2
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#18 280 il ik 0 RE@—EBM TR 285 R > A FoB dn
oA B 1 5 Bl o 22571-C Ao 2257-2-C Fi7 » AR B 0 5] A B A

& B BlEy A Fudy o B A% 5 5] 4o 285-C1 Fu 285-C2 i1 o
SREVAARZFVICE ARBAEANEF T TFHERS2
BEFAYRERIGHBAGEAEIAEREE R LB AL Emy
By Rieae  £F 14A B F > $EHAE 470 2 5@ eh%] — R
A At & % (oxide hard mask) (B + &7 ) £—18 N & 345 448
405 EgINAELR 410 2 FHA - AR 405 L —ERA AR E L
B e BACFEREETNEBRAR  FHERVBREESZH
1E18/cm3 > A8 &7 —18 07 N & 20 Mexdg-A ey Emfr—@E P &
40 BRERIB- A A B A B T E 2 RAR A V7 1E16 ehd4h 5
REFBAARE-ASHER > F—F @ TR —EAEGEEHER
BRAOBESHERREREN  BEAAE B4 FBE 85 410
2 AR 405 Ui B RAFBLEME > TR T — B TR 6 AAZ 4o 1o 548
¢ R/ B A TR H 2R g A A Bt Ao B B iE
J&3f(rounding the trench bottom)R # & b4 X BB - £ % 14B
T — 18K A4t B 455 A% # A t(thermally grown)#k#4 4 %4 8
(poly)ie 4k BA$R 78 A% - #: 315 Al & B %% = £k(blanket etching back)#
BRARXRARBEBEBNES 0 AL 455 92 BT iE @ # A bR

|2
FBRMER > ZRERBEIRBACARLEE — 48 450 KR E
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BTEEEBHER » LB 455 LA FE R BT T IEAS B -
£F 14D BT PHAME 415 i HAETRAEE 435 P A
HMBALYSE  ATEF—EEPARBE M5 TUEHR— X
AN =R T LR ERANR 700 FK4FE] 1000 F K45 2 B
EHMEAN BB EHALEE SE13 2] 1E14 s #it— 1@ 2-3 kLB E
BPRKE - AF 4ER P> BNV EIAREZENDNERRE 420
0423 AFE1AF BT — At B 460 B A LB EN  BTR
— B muhey w3 (BPSG) % T R4E A @-F @it £EAM %
L FBAAR 0B EHR—BPAESHEB/RYL P A REES
& 424> EARRBMAUREEZRRBEAREF P AAEIE
SRAAREHRONDEBRE 423 £—Fwnp T ENAEH®
EHN 80 FTETRBFAANEERAREAAES i BHE L
80 TETFRHFAEINREAAEIS P e EEAE LT B
ENERRE 2E15 57 5 A 4-eh BIBF2 B84 60 +FF4k4% 0 N
AEBHRE 420 RBEEFPHREHAERYPELE PRARCEA
KA E 50 TEFRBETHEN—RSH#H 1E13 2] 4E13 > G T ARZH
ZHERE R 4B REANAE EBHE 420 R Y% —ERE —EHER
W HEER - £% 14D B > F1E22B B AL UHA M & RAERHA
TR 425-1 fod it EAR 425-2 ' PR KRB E B R 445K 3] Ei 440 4
& & 430 @Ak it AR 1 &
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BALEKEEBELY NPN T8 BB ZEB—ERABLUNE 9
B EaslzEfmise B atdr SRBmEEmRnErRLE

- R K@K E— AR ER 5 - BT TR T RESR

WE R BEM S R EREERFRHERR > HHRAR
HBGERO TR TARRKBESRADER S REATHREARZZY
RERIGFBZETHRGITUARBE &R UEELZ > it F 13AH
FEIBEATZATHNEZEA SRR TRATRETRNLS S

 BEEa SRS e -

B LA EAABAZIBETRAMT  BIEARBER
BT RZEE o B RA %%?ﬁﬁ@ﬁmzﬁﬁ&%#%%z
BEGIERGEA  HECENREAZ T FEANE
[EXf#ERA]

FIATBEA—RYEETRHMHEZTHRTER ) £ 1A2 B ALY
RERHFSZRABFHBRZER-TRGBHEE -

g‘r; B-1EAFAEAETRIPHZ _IBE2 AR £ 1B2E A LA

BT EEYRERH S BUIERERE -

% 1C1 BAXLC TR THELASITEAYRERH B 121

REF1IC2RAXACTHTREASZIEAYEETRIGH & 1o

ZENTHE -

% 2AEAR% 2B oAl AUEABEMEERNESS AL F TR AmY

o REWBESERULBACFEEIRIFTECRTRYHEZER
B REAEREHE -
93ABZFIIDE A AREAEEERNLB ACEFRBMEKR

ZEAYRERWHBZEZIRETRAZINABRFHETEE -
FABAANRERUL BRI ERAMERALRES —FEH 158
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ZHRERHH B TR EHEZIRE -

£ O5ABEZFASER AN AL EHLBEAFERBINE R LEE S —
EBMELBIFEAYRITRNFNEZIETHRAINAE -

¥ OBAMAERELE A CFIMBMERBLEREAXN—THEAH
BHBAB BRI E LT TR EASIETEYRERIMP B3R
o

STARZE TBEAAHREHBHULB AL T U NE RLEE o —
EHREETRBERI —ERANZIELEHTHAEREXIFAYAS
BRipHl 5 Z 3L E -

(O F 8 B AAAERMAE AL B R B o SO T
BRI RERAHEHZ SR ELEHE TR EABXITAYRER
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