.

Power 24} 7)< L0080

Power 21| Z|=

Power technology+ &AM A (real world)2} <14 (interface) 3}
7] 9J5to] 51t9] technology platformo| logic, analog®} power
device5S HA5}0] SoC (system—on—chip) solutionS Alg-stc}.
o] power technology+= automotive, telecom, wireless®} consumer
Hofof Y] €851 9o, BCD (Bipolar—CMOS—DMOS)
technology+= ¢loll 1ugt ofe] 74A] -§-8-Lofe]l QlojAl Ath power
management 1Co] A 9] solution®] =3l ¢Jt}. BCD technology+=
Low voltage CMOS transistors, High voltage CMOS transistors,

bipolar transistors,

resistors, capacitors, Information . mos}
processing0f| 2ot

diodes ¥ power LDMOS logic AXK= B0{o| HZI0| ME[X|Tt

(lateral double—diffused power processing0| 2!t

- w0 L HX| 4=Ct

A oA AleE 7 =

s gkt CMOS$F BCD

9] 33Hd2 CMOS deviceoll Al AHE-8li= IP/Lib. & AAHE-5H7] 26l

HashH, Power device”} IC chipof|A] A-8-5+= 7des (1™ 1)

o} e,

Power devicer= YA Zol|A ARE-E]= motors, relays, lights@}
energy consuming elements 5|4 powerg 2438k= output B
shy, (19 1)9] vl Z(shaded) 5-%5-¢] power processing®] o]

= HBolH clear 99 information processing®] dojif=
o}, Clear 992 At 44 W AA Moore's law?} 4-8-5]=

Hojzat HlF Z HEO] power device %S o] Moore's lawel] A

o
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Logic + D5P
+ Mixed Signal Analog

Controlled

Inpuit Data Elermant

(a2 1) Power IC chip 2] Block Diagram. (Clear @<
processing, Shaded &<

© information
. Power processing)
FaFE W]

&7 ok

Z logicY} mixed signal %

o)

2. chip size reduction®] 7}Fs3ARt, power device
2. device physics WA A breakdown
voltage®} power density’/} @7 %= 2 technology
7} shrink ol w2} chip size reduction®] a7} )
t}. Output deviceZA HHZAOZ AL8E= power
5ltel LDMOS+ power switch® AFEE]
1 Ron< power AH9} die sizes £0]7] YsiA AF
@5] Q31 parameter o]t} £35] LDMOS« wiR=
switching speed, & BVDss®} W2 Ron £4 2Fi
7} 7kssto] power S-3%3] %2 5o Al ARE-E= device
o]t} BCD technology+
transistor?] switching speed®} performance &% 9]
A RS g 4= 9t} Voltage capabilityel we}; 1)
12V o]&}o) A high speed BCD, 2) 5VollA] 80V %o
A] high performance BCD, 3) 80VolA 300V <o
Al medium voltage BCD, 4) 300VelA]l 1200V % <of
4] high power BCDZ 57} =t} BCD technology©l]
w2 28 Hol W key performance= (G 1)} Zcj?,

o2 182 1o

device =

voltage capability, power

e e

“BD1sOLV “BOABOMY “BOasax"
L Welthge Wit Walibge i Hagh b:-'.'ahp
B0 BCD Voluge BCD
LEV/EY DS SOV CMO5 LEVEY CMOS LSV CMOS
B-dlv LDMaCE T-A5V LDMOS 20-R5V LDMOS 540 LDWADT
(O 2) S53510[El9] high performance BCD technology
HR 3%
(1d 2)= FHEsFolg oA Al¥3k= High

performance BCD ﬁ‘o]foﬂ/\i H8-513L Q)= technology
o] H3H3S Qokst Zloltl, BD18OLV+y 6~40V %
o], BD18OMV+ 7~45V 9%, BV180X+ 20~85V ¥
A e] LDMOS A4AFE Al&5tal, future technology
24 BD130LV+ 5~40V LDMOS 4AE Al&st),
Z} technology B & logicY} mixed signal processing
S 93l CMOS device 7} Al-&%t}t Option 34O =2
NVM (Non—volatile Memory) ¥ thick Cu &% 59]
A5t

ro =2 power device?] 7]&S olsllslr] $lallAl BCD
device59 7% 8 ¥4, power device? FH
2 EA LDMOSO) tiste] FHH 0w Amstuzt gt
o} E 310 A4+= LDMOS devicedl A 54 7141E ¢
8] La3t RESURF(Reduced Surface Field)® 714
I} key parameter?! Roni} BVDss 4 W, device
operation} 7|42} g2 E] W AR EA 55 7]
%33l BCD technology®] modularity 7iE %! = &

of diste] ArgstaLat g,

(X 1) BCD technology £

20] = application £0F ! key performance

High speed BCD High performance BCD Medium voltage BCD High voltage BCD

Vop 12V 5V ~ 80V 80V~300V 300V~1200V

Automotive,
Analog, Telecommunication, AC-DC conversion,
RF Power amp,, ) L . )
- ) PMIC, Audio amplifier, Off-line switcher,
Application Power switches, ) )
DC/DC converters DC/DC converters, Displays, Gate driver IC,
’ Audio Amp,, LED driver, LED lighting
Medical imaging,
Lon{\I/QZaHa/EHH;iZe Low Rsp Low Rsp Low Rs
Key Performance P High BVDss High BVDss ) P
Low Rsp Good SOA Good Isolation High BVDss
High BVDss
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I. BCD Device #+% ¥ 2 34

A &gk CMOS, LDMOS2t
7108 A== BJ (Bipolar Junction Transistor)
of chgh Hol Zf,

Power device?l LDMOSE #&st7] A H&
Sk 34 NBL(N+ Buried Layer), DeepN(Deep N+
layer), DNWELL(Deep N—type well), NDT(N—type
drift region), PDT(P—type drift region)?} Epi &%
o] #asjct, SDNW, SDPW Y
BEOL(Back End Of Line) &%

Power 2X1S #lot SH2 LUXQ

> » b Power 2%} 7|& @@Q' ‘

31, NBL layers vertical NPN transistor(collector),
high side LDMOS®} Isolated deviceE 7] 934
T2 ARgo] Hrk, E3F LDMOSY| High breakdown
voltages 7] §J8 NBL ¢l v=& F75 =4
5l P—type Epi %ol A5ttt Epi o]F %8
o] %= DeepN(Deep N+ sinker) 542 isolation
I} NPN collector=2 A durd oz Ag=cl, NDT
2} PDT+= LDMOS] drift regiono] #-8%= o]
! layeroH, o]2¢] sk 2485 ko] LDMOS?)

performance(Rsp & BVdss) 52

ZAsItt Power devices $9f

2 power device®t CMOS device  logic 2K+ 20i| NBL, ?I —Well,  A85= 3852 diffusione] ¢
4 4% 47} (passive device) S NDT, PDT S| 7RI SBS HRE 5 giuj 3452 2 o 340
o] YA Ty TEoT st L sict, U Q3IH = logic?} mixed signal
Aot} Power device A2 device®] parameter °| shift &
el et $4ES 19 heavy ion®] Y H = A& WAS] flalf CMOS 574 o]lef x18§o] Hr},
NBL(N+ Buried Layer)©] P—epi wafero] Zsjo] ¥  Power device®} CMOS device?] 37 =Alol] = Z}o|

(3% 3) BCD technologydl Al &4 El deviceE2| vertical structure

[ Process for BCO only

(3 4) BCD Technology2| =2

47

= (7 oo ),

Active o]Fof| X xl= 574
HA5L7] 95t AS & low dose implant 2 thermal
AL E51 diffusion layers 34519 breakdown
voltage ¥ Rona Z243}17] $J5t ZAlo|t},
power device?} CMOS deviceE A|ZI517] 913
2 AYr]|= ZAEon, 8 42X (passive device)
@l diode, resistor®} capacitor E°| FA=Ect. CMOS
devicer= UWHAQl logic 57dollA AR IP/Lib. & ¥
9517] Qa4 27} power device 4 3o A-EE
2} device parameterg©] a7} glojof gt

=& F& power device

=
=
L
°
]'cr _:_?H‘:O

_J_E_O

. [4]
. Power device 3%

Power device:= operation®] @z} BJT(Bipolar
MOSFET(Metal Oxide
Semiconductor Field Effect Transistor)i}
IGBT(Insulated Gate Bipolar Transistor) 502 &
o o= qlom (19 5@} At} o]dEt power devicew
& kO gate drive powere} HE

Junction Transistor),

switching speed W+
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B 55

Cailestor Degn

Collesion

(a) BIT (b) DMOSFET © ) IGBT

(& 5) Operationd| [HF2 power device &

off 2 AREE|IL 9] 2 high current®} voltages 217}
ok 4= Ot} BT ARE GHsA71H & AejollA W2
AREZHE S

. DMOSFET-2 #I4f 0.2 Hgah 2 AefolA] w2
& &2 TANE switching speed”} W2 A4o] Q)
GBT= #9fo s JHgstm & Aefollx] =2 A

Z01 switching speed”} W= o] )},

(19 6y} o] At o]%(Current flow)ol| W=
power devicet 2GR} PR E HRsk 4= Qi)
Power dev1ce°ﬂ A A% discrete power device
EUHOL“S %%Z/\olocq YL ko

= DMOS9H 58 AHorel
° %)= RESUFT LDMOST-%
It} E35| 4129 power devicer= CMOS &
345 St A (integration)©] 7Hsst
o3, logic¥} mixed signal devicel} 5”71 | SoC(system on
chip) £alo] 7s3ic}. wlebA 4= <1 LDMOS®|
1 A5F23 3 20 th A e

o
vt

QAT switching speed”} =& T4 o]

du o ox
H
o
=

i
ok
_‘?i

ns‘i

IV. Power IC Technologyof|A
LDMOS structure % key
parameter setup

|

N-Epi

——

1) Very high current / Discrete power device

(2) Buried layer & sinker
(a) Vertical Structure

(3) DMOS / Low voltage high current

(4) RESURFLDMOS / High voltage low current
(o) Lateral Structure

(13 6y TR 01501 E power devicel| T2 (a) Vertical 72X
(b) Lateral &

% %93k parameter+= Ron(on—state resistance)}
BVDss S4olH, o|& F&str] flslf 71 et 7]
%2 RESURF(Reduced Surface Field)"” 7]<o|t}.
RESURF 7]sof tigt 7jdx} o5 NLDMOSe| -8
749 Ron} BVDss E4 4 7|02 FAE=

3Hte

71 devices ol Power
IC technology©ol A power
device® AT LDMOS 4

Power AX}= S} #l2|of| 2t BJT,
MOSFET, IGBT S22 F1&5i1

BJT deviceEol gt 5254
dgstarzt ghct, 3 Reliability
I SOA(Safe Operation Area)

27 0I5 Z20| Wt $5 7E0 4

A} 7)ol ko] A A
33k stch. LDMOSO| A 7}

X2 FUESIC}

9} Ron ¥ BVDss®] AHHAIE &
o} 1A} S},
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Anode Ay Cathode
H
& I‘ oo
n-expitaial &
\ Al Depletion region
N +
P-subsirate

(28| 7) Lateral RESURF 7229| JjE =

1. RESURF technology
LDMOSO{|4] RESURF 7|42 high voltage device
oA on—state resistance®} breakdown voltage A}o]
oA 24 trade—off S/ Al
stk LDMOSO| A breakdown
voltage+= drift length7} 4%

RESURF L& = on—state resistance
2} breakdown voltagedi| CHEH Z|=o|

> » b Power 2%} 7|& @@Q' ‘

voltaget= vertical diode®] breakdown voltage®] 23
A AXo] =} Drift 9919 net charge (lateral p+/
n diode)7} 571 =5 drift G A Wolxct
ESE drift 99 dose’} &718F 74-9- vertical junction
diode® Qlsto] 7] anode oA AJ=H peak
electric field7} cathode %919 2nd electric field peak
7} @A E o] drift G99 surfaceo|A] A electric
field= ZEAl (parabolic) Fe|Z WAo] Ew, (1
83} o] electric field7} ¢ breakdown voltages
<715 Flet,
RESURF %= 7]EA 9% p—substrate &&=,
n—Epi layer doping &% (Nepi
9} n—Epi layer 57 (tnepi)E 2|
A3} 5lo] Rondt BVDss S4& =

=

271 A, ofe 4] (1)o]4]  trade—offS MISSh= Mol AXIQ Sy sl olct, w4 (1)9] Qnit
= 4 9= 2A4H Ron % drift TEOIE, & Nepi x tnepi® o] & 4
length7} 715 7k # t}, RESURF %914 breakdown
t} F3 Epi layer?] doping =7} 7185 Ron %F  voltages A Z7HA7]7] $J8l1A] lateral electric field

& ANk At A 02 BVdssE 718k AL &4 S 7} critical 3F gholl =E817] Aol n—epi (drift) g lo]

i&r

e

Ron o Ld2 / Qepi (D
(Qepi — epitaxial layer?] doping ‘§=)

L9 7ol Hzo] RESURF G-%+=
resistance £4& Z435h= lateral p+/n diode®}
breakdown voltagesS %4 & 4> 9% vertical p/n
diode #+2& FA0] Ho{Qlth = lateral RESURF -
20| A] lateral breakdown voltages drift 9] net

chargeo] 2JsjA ZA7%o] ¥, maximum breakdown

device?] on—

Hon-RESURF

Electric Field at the Surface

>

(a2l 8y 1l 70lA A ZH9| Vertical Bi5f0]| CHE! E—field 23

49

$1413] depletion =2 Qn gho] AAE ojof s} =
RESURF +%i= Epi layer®] doping 5%& S7H17
drift <o) A

G2 A breakdown voltages 5
7 4= Q= 4] ¢

ALY,

2. LDMOS Device 744 L LDMOS2} Parasitic BJTO|
L3t Device Operation
(19 9>+ power technologyoll4] RESURF G-%7}

b 3 Lum

b

(a2 9) n—p—n BITQ} p—n—p BIT/} A= NLDMOS device?|
CHHE

FMAIZet3x 20157 _ 625



‘ @089 »» oy

-85 NLDMOS -%9] dhifeojr}, o 4] Hizo]
STWEFO R np-n BJT9} 44O & n—p-n BJT
€} p—n—p BITw 3702 714 BIT7F @dHa & = 3
t}. LDMOS 8 341} 7148 BJTo| th3t operation &
/d2- ofefjof o] gofste] Argdt J
Pwell> NLDMOS9| body& &Asl7] $l8l 245
%131 body ¥+ device?] HEA .
AA deviceS E&AF n—isolation I} NBL2 A4 01
MOSFET®] 54t 59t junction isolation &
3517] {8k Zloltt, N—well device?] drain
™, n—well oFj= p 3t NBL g o] A =]
o] Ysk= RESURF 2-§-0] doid o= it} Axk4el
Lol A= device’} double—RESURF mode® bias &
a1, o] uff drain THAN= metal2 isolation THARR} A
o] Ht}, o]e} o] double~RESURF modeol| A 2Hs
Sk n—well G ol p G2 &3] top2] n—well
25, bottom® NBLEHH 2H43] depletion U},
I8P drift 999l n—well®] doping FEi= Fo%
breakdown voltageol A W2 Ron= 7] $laljA] &%
£ ST Alo] 7FssHA Hetk 7Aoo w A El=
pwell/nwell diode ©]2]o]] LDMOS &4 A] FAHEE A
A%]+= p—n—p vertical bipolar transistor B1¢] &4
o] &1, oJ7]A] emitter=A] body (p—well), baseZA]
NBL/n—isolation, collector®4] p—substrate’} ¥t}
ESH BAHEE n—p—n lateral bipolar transistor B2
2} n—p—n vertical bipolar transistor B3 7} A4AJo] =
o}, B3 718291 MOSFET -%of|4] emitter®4] n+
source, base@A p—well, collector®A n—wello] &
1, B2+ NBLo| EASHAA A= 2= emitter
24 n—well, base®A] p—epi, collector=4] NBL/
n—isolation®] Ec} 7AYo 2 A= BJT7} operation
&)= AFBES pn—isolation ring®| source/body 2} 1A%
7859 drain}t A% F 7HAR Lo Aol Fr
N—isolation ring®] source/body®} 1A% 745~ drain
Aol operation©] & HSto] Q17hE o] avalanche
breakdown©] ¥ojUA =™ electron—hole pair’} &4
o] ¥aL, hole current’} source p—body2} nwell o}

i,

N
Eg >
tlo %9,
IO
i)

ol
=
(i
O

ox
fjo
>

oo 2
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p Yo7 olEste] p/NBL diode”} forward current
7} &2A4] n—p—n vertical BJT transistor B27} turn—
on ¥t} o] w B2oJ|A isolation current’} A &7}
5lo] Bl device?] base®! NBLE 9-91%]¢] turn—on &
WA, source®] P+oA] drain® N+& current path”’}
A (latch up) EHA BE current’} &2 LDMOS7}
1Y) E ek, E3F n—isolation ring?} drains 1435k 749
n—p—n vertical transistor— emitter®} collector”’} &1
Ar]o] 9lo] 5 potentiale] A7FHOR Q150 turn—
ono] "WAYSHA] ¢4A =L, webs] Bl 44 turn—on
w2 QA F,

7] el Al Argst uket o] LDMOSt= 71808 A4
d%= BJT7} turn—on®] =4 9F=% applicationol 3t
A bias QI7F A TAEE] AAS Jrefslof gt

3. LDMOSOIA] Ronzt BVDss E4

RESURF 7i\d& LDMOSOl| 283 o devicedl| 4]
714 7180 El+= performance?! Roni} BVDss2] 7|
ik 1% Ak WS olliel: Aol Fasit
LDMOSO||A] gate®] threshold voltageZ ¢17}sF 7-$-
channel 9%°f inversion layer”} gate ©}2f| surface
Pl @/dol =m, oF7kef drain Aol 17F & uf
source®} drain 7hol| HF7F S=7 ¥}, o] uff Z9k}
A5+=5E Ron 4k

o =
= -

o = ] (e}
A& 35 Rsp 6fe ¥

Q131 device?] active W
(]

A~
nn
= 2ok Rep b2 o W4

Rip v, Blidss

a-FH
o =342
- Y3

Bvdsa V]

(22 10) NLDMOSOI|A{ Rsp vs BVDss AEFEHA|
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of dute] powers A &
Rsp ol Aers 7Y | %
UA Eek, webA Rsp grol 2o A2 chip WA
54 powers A9 & 4 QU= chipS AT 4= A =
t}, BVDss 4+ gate”} off Aefd uf source?} drain
7rof| breakdowno] Yojub= HYZ oJv] shH | high
voltage power ICO|A] ESD (electrostatic discharge)
protection margin HE Q5|4 £Q3F parameter©]
t} Rsp 4 LDMOSOA active %19] gate length7}
&5 WA 24o] 7Hssh, BVDssi= drift 49
doseE WA ZASAY drift lengthsS 774 3P =&
e AL 4= 9t Rsp?}t BVdss 72 % device Yol

A Az gHte= 54 parameter 4Eolth < Rsp 4ko]

II.

Ao BVDss ¢k AA 744 4= Q1AL Rsp 4kl &
7% BVDss 42 A7 =tk LDMOSY| performances
e 2=+ Repol BVDss] AAAE Loz

el A A Hrrsr 4= ook (1'
10)2 Rsp vs BVDss curve?] <
£ YERd Aot} 22 BVDss 4k
oA W2 Rsp 545 Holg= A
o] ¥ £& performances LERY
= Zlo] Fr,

4. Parasitic BJTO|IA latch up 244 & control BHH
(17 9)ollA ESD stress7} Q172 4% p—n—p
vertical transistor B1°| turn—on ¥ & n—p-n
vertical transistor B27} B1o 2K ¥ o4
ZHE] NBL (B29 emitter) 99l IR dropo] WAys}
o] NBL/p diode®] forward”} ¢17}=]o] B2 device’}
turn—on %¥+= latch up®] ¥AYs= 4-$-5kL, n—p—n
vertical transistor B27} turn—on ¥ & B22] emitter
currentZ5-E] NBL (B12] base) 419 IR drop2 4
AAA NBL/p—epi diode|A] forward”} ¢17}=]o] Bl
device7} turn—on%)&= latch up©] WAYsHA ok, A
7] ¥ 790} Zo] BAUSHE= latch up WAL 75k 8t
7] Y841 ESD stressA] @17} A] electron W= hole
o] well o]t} NBL g 9ofA IR drop?] ¥A5}o] diode

% current

51

LDMOSFET2| SHA! AMZ|M M=
SOAO|H SOAR} Ron, BVDSS2| Aratt
AIZ olstisk= Zi0] ERSIC.

> b b Power 2% 7|& @@@' ‘

7} forward 7} E]o] & 7§19} 714 p—n-p&} n—p—n
BJT7} A4 0 & turn—on E= A4S oA 517] 9
3|4, welld} NBLE| doses S7HAHIC 24 B13}t B2
transistoro| A4 diode &©°| forward mode® turn—on
B AYE =70 31 lateh up WS 571 A1 4= 9l
t} B29] N—well® doseE Z7} A4 ¢ RESURF
7} S0 Yol p-region® dose HO| A
slal, NBL doses 57H 2 749 vertical2 FA &+
diode?] breakdown E4Jo] 11t E]ojof gt} AHFA o
2 LDMOSO|A+= Y-S Ron¥} BVDss® margin®] %
oHES design RRORA 7Y 2 A E= BITO| o
£ latch up EAS dA|sto] A A S = ESD stresso]
protection®| =|%=5 A sfof it}

5. Reliability

LDMOSo|A AlZA4dE Y= =z i34
ol parameter™= SOA(Safe
Operation Area)o|n, A8 Q)
LA st SlA SoAst
Ron, BVDss®te] ¥HA|E o]sfish=
Aol Fasir, AdtAl= (LH
13 2o,

BVDss®} Ron¥}o] #HAl= (CLd 11) 9] 4244 9 #
oAl i AT} 7o) trade—off (conflicting) HAS
731 Qlt), Z4aske] device aread] LFE= BVDsse}t
Rons 9471 9JsiAl 471 =

sl Asfjof 3= Zlo] device setup A 7H 543t 7]

E‘
«o| & 4= Sty A7] F+ parameters F|Uigl vH5S

parameter AF0]2] conflict

(22 11) LDMOS design2 2/at Ron, BVDss2t SOAS| 2+
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= Yo R doj7l device arear= 87%E= SOA 54
& U T R 9l glE Sk 9t SOA EAE U
512 Ba A 1 2 device WA o] LasHA wHr) W
2 2712 ol SOAS 2 slA =W Ron 7+ £ 4

%o SOA%F Ron /\}Ol% Tl WAV =i, 1Y
oAl LEH MFsEol|A aidingoll el Fh, Wit
= BVdss?} SOA A7} trade off (conflicting) 7} %
ot d¥HA e 2 designe $I814 BVDss S7FsHA =W
Ron< 348814 SOAE 7HA1E 4= 9lew (19 9y
A 912 Ssrol| A eg-(aiding)oll B EAIRE, SOAL}
Ron A= trade off (conflicting) 7} ¥t} SOAE Z
A= current, voltage, waveform} pulse time &
o] alef¥jo] AR w|olof Sh= PO = designoll X A%
o] E]ojof l= AlFA] 3HEo|t} SOA= =4 Al 227}
o} = BVdss@t Ron Hio} 2% o] Balkslar wke =4

AlFo] AQ HTE ESE SOAE &3] $lellA] BVdss
@} Ron 1183t modeling ¥} simulation®]] AFds] &
2 wefo] A,

V. Modularity

Power management+ WHEA| ARG Qloj A 714k
et A Soll shuolm, A AIAIA SR Afes] W
& A5 chip vendor S°] Qlth. 2o A=
2 Aabtuzr Aa AEER S8l webA process,
device®} mask 4 TWHANA A s} @ E ) ofg
79 AEoll thate] SN AlZH} mask & F
23} sk AITRE Fol7] 9J8liAl, oY 7HA process
option 52 498 4 Q)= Y] process platform

S AlFe a7t ok 1822 modularitys theF
o Q- AR WS Al 4= QLEE process 7Y Al A
Elo Sl F23 ARG Fol shtolt, (19 1)
modular technology platform®] 7§'d-& Uetfi= 1
Holt} 1.8V/5V Analog CMOS technology+~ 7]+-4]
] platform technology©|™, power deviceQl LDMOS
module2 voltage capabilityell @2} Epi 37d°] =7}
A /%= platforme]t},

N
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N Thick Cu M EEPROM
(+5 Masks) {+1 Mask) (+1 Mask)
Isolated CMOS
1.8V CMOS HSR + MiM
(+5 Masks) e (+2 Masks)

(23 13) Device T2 I8t process modularity 2] off

(19 13)8 mask layers°| device F+4do] we} of

WA zglo] ¥=2] Ho] = process modularity?] ¢
£ ®o] = agolt}, 7JE CMOS ¥4l 57l mask

7} F7F=H 1.8V CMOS @451l 242 layer 5= 5
7} ®HA] Isolated CMOS, DECMOS, HSR, MiM%
U Q3} device componentst= &40 F71sto] A+

application®] %A processE 1+ 4= S},

VI. Summary

Power 42} 7|42 digital & mixed signal device2}
on—chip &= 9184 CMOS 5ol that 7]+ o]si7}
a5l CMOS &4 714F 9]o) power device &4
Z7VshA A theFst operation voltage?] power A
“+&3}al, passive device 5= FY oA &5k
== power IC A&
4 Q)%== modular processE Alddh= 20| SQ3
E3F power device® F& AREE+= LDMOS AA}o] tf
55l key
oA&staL, 25 AAIS

t}oFsk components Z-2 design o

3t performance 7I41& 918l simulation<

device parameter£2] E4-& 9
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+ Z10] Si process o F83F A 5o shfolt), ok&
?] power management”} potable power, consumer
electronics W green energyoll A 7 W2 A A4 SH=
ropolH | APHSME power Al 7] SHESEe] G
Sh= A 2ol ti-8-5k= Zlo] st

Hn2H
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