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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
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ICHF(500)2 AlF-(12009] &3 Aas 48 2= 48 G (IN), 24 Ass EF=Hses Al &8 dxb
(VOUD), % fAd xol= dHeolHE &datE A2 28 dx=(V0UN2)S £33 5+ ot
Aeh vpep o], AAF(120)F wol2 A5(l, e V)E A3t »ol= Asd fgstes &9 A5E A

ox
2

e = ok, AAR(120)014 F8E &8 AEE ICH (50009 98 ANz} Ao,

AAE(120)9] =8 A5+, ICH(500)9 98 dx(VINS E38] 949 B3 (5100 = 94899 4 . 49 vy
(510)9] Y8 MF = wo]= Az th5& Hot},

A AAldo A dg WH(510)9] ¥ wol= AT 10V o]/l 1Y =% (swing)
o] 98 WH(510)E 83 HLF H5S 7FAE high-swing DMOSY = 9lth.

T 58 A AAdeA 948 B#H(510)9 4 GAEA 48 #H(510-DE YERY, £ 62 A Aol 94
HH (51009 b2 d Jr2A 4 M (510-2)5 YERAL. oldlollA 43 WH (510)9] e e, d8 H
¥ (510, 510-1, 510-2)°l i3k HmS =5 ¥38st 4= Q).

1o
_1
30
i)
k)
E
Y
2
I

olg w-o]= /\J§7} 10V o)Aty Y AlEZd 4 Jomz g w¥ (510, 510-1, 510-2)=
voltage, HV) 948 WAL 4 A}, & 9 4FH W (510) 4 %}1 ke 12ved 5 g, ©
100kohm ©]3< ? gom  tIEBW)S oF 30Mhzol g3 4 Utk AN oo FAHEA Pt

@)

]

A8 HH G109 AE] el5s Hagketn] g AEE ADC(520)el AHS Thedt A opdERI A
A A71= 347 (attenuator) S 3 4= Sk, ohA] Eal] 4= HH (GO dE EW 99 wol= 259

=1
s

L

[e=]
=t =
g FoA ADC(520) Foz FHT 5 it

d AAdolA = 5¢F o] 98 WH(510-D)E o8] @] FEV|E FA4E S gon o A A = 6
I o]l 49 ® ¥ (510-2)= 19+e] ¥ FZ 7] (inverting amplifier) & T4E X AT},

dE So] od¥ W (510-2)2 A%, 948 257V, d W E8 A% V' ol F8k 13 2S5 Ut
Se14 1

A 4= B GILO)dA FHE gy AsE old R txY WHIHL(ADC, 5200E YHE 4 k. old R
O g W3R (520)0] dEYE 73] AsE M =o]= Azo A3 4 gr}t. o714 F<sthE EMI wol=
Az 717 4A vEE Hed AL ust 4= ATk, o] A= AL ofyr)

old2a tixd WIF (5200 A7 Za] AEE e wol fxY Az g wsst = Qla, Y] tRdE A%
5 7|22 gAY o]z HolH(S2)E E9d 4 vk, =3 ] txd AEE yxd obd =z W3R (53
0O)E Agdo] BA AZ(S1HE st u A= 5 dut

T 72 A AAdeA ofg2 I YAY WER(520)9] A odE Yepdu. d Ao wEd ojdz I tXd
HBLE(520)= AVE 3 2(521), YXE EF(522), L/mE= &8 89 (523)E =33t 4= 9l

ZAWE 32 (521) & oldE I YXE WEF(520)9 "oy Az Zojgt & £ k. d dF EW 7WEH 3
22D E = 79 Z=AIE vkeF o] flash ADCE T2 5 AUk, Flash ADCE 98 o211 259 A7)
2} 2574 HZ=(thermometer code) H2A9o UIXE A3 E EHIT 4= Ur}. A dor 224 Z= g2 XA
g Al DACGI0)E AgH o] BA AZF(S1)e A 7|27 2 ¢ JvH(= 4 FZF)

dE EW SAR (successive approximation

shAg AME 3 2(521)E flash ADCO] FHAHHX =
; Ebgle] ADCE e = glnh

] o
register) ADC ¥+ sigma-delta ACDE ¥3td &= glom t}



[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0096]
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(52D E dg AHg oldza AMZEHE XY ATE AT 4= ok, AME =2 (5210 o8
AY A FE= DACG30)E AgEo] BA A5 (S1)Y A 7127 2 = Avh(= 4 %),

O
2L

shE ) ZAWE 2 (52D A £8E YAYE J5E fAYE E5(522)02 d=d 4 vk, fXd EE5(522)
S, Zdleo] A=Y (gray encoder), o] F Hlolg] AWM E (gray to binary converter), %/XE& U
Y 2] (deskew latch)E xgstozn Ad(glitch)S HAd) sk vholye] Z=(binary code)E AT

o= YolE(s2)e] AT Ay A AvE FZ(G2DAN £

gAg B=(522)04 99 A5e 59 ¥ (523)E 58 o= LPEM%L Hhole] = PAo] txyg
o= 1 OlE|(S2)2 &¥HE 4 Qdth. wo]= HolEH(S2)E SHE A5z FH" & A, ol dA A oF
=k, AAde] mhEl gHIE WX 100 E A2 F¥E Fk glow 1 9% 7}%6}3}.

wo]= dlolE(S2)« A2 &Y S00UT2)S T3 558 B4 Zx(100)2 %2 &89 4 3. A2 &
g GAE(VUT2)S o= E‘?i 1E1 2EA] e fﬁé faEee] Aok e 9N FHE Jddd F
Ak, SEF B4 A=x(100)2 HE =95 wo]= dolE(S2)w AH Wehy vt A3S ] fE =
YEEE F Ak, o]z dolE(S2)E WHolE Ay EE AT 7 &89 Fr Ids Zeolt

g A AAloo A obd R oY W (52009 HE g M @ 0.3V A 1.3Vl &stEE A
g 5 glar, 2913 F9k5(switching frequency)i= °F 800Mhzol J-&-st=s AAE 5 k. apARE 2 o]
olo] FAHE AL ofUrh. Ex ¢J¥ AY #Ho] 0.3V WA 1.3VE AAHE A9 X 7oA Vgnol 0.3V,

Veerp©] 1.3Vell 38 4= vk, wgk A AAde A VDDAE ¢F 1.8Vell -&3t=s AAE & Jou}, o] &A

Z7)(540) 7] o A5E A wol FTAY £ Uk, FEE Az B ABGDEA AL
% AN E F8l F2E B AB(SHE A5 B4R

N
s
—_
-/

ll
ol
%
i

E

ﬂ
&
30
o
Y
i
i
oY)

A NS (SHE 23] 7of stn2 &8 ZZ7|(540)= 1A (high-voltage, HV) DMOSE A A=
t}. o%l—% o] DAC(530)9] 293 F3(switching frequency)s ©F 800Mhzel A-23lE=2 AAE 4 9
E 540)° & Ak of 12vel HEIES AAE F o, Y FEHV(540)9) Y AR ok 1A

LA -
AgstEs Adm & gloh, B o) old @4H: AL ohrh.

J

ofy
1
N

IC—‘:’r(SOO)lE Aot Ao ¥ 7] (voltage controlled oscillator, VCO, 560)S ©] ¥3ts 4=
A71(560)= 9= gl wet Fart G 29 ASE A 5l
8 S A7) glol 558 B X (100) AAH ez FE 2

A Ao A A Ae] X7 (560)E 1CH(500)2] TFAHV.,)E F& 5-(d: A3 2 (400) ZHE A7) 4F

LS PEirs 5 k. AY Ao] EX7](560)d4 AFE S s = ADC(B20) 2 HAEEHo] Ui 3|29 A
olo] A& 4 gt}
A8 #ZFd o8 (550)% ADC(520), VOO(560) 5 ICH-(500)¢ Ui 328 FE3l7] Y3 DC A dge AT 5

2vel 98 Hghs wWoba oF 1.8Ve] DC A &= 4 vk, unk ofel] FAE A ed=rk. 4] DC A

2
ATk, A oA AE FFHelE(550)= ICT(500)4 ShxF(VSS, VDD)E Faf 9] F-(d]: #13 %= (400)) ZH-E
1
2 ADC(520), VCO(560) & ICH-(500)2] ¥ 3=ZE F5st= dl o]&E 4 9o,

T 82 = 20 Al Aol Bp A A dF =AG Jew, B owIwe] A dAldd mE TEd B



[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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 AA(100A-DE Moz w8k Hlolt), X 8lA] He g A3 4] (400)= A=At

T 8% FxaW, 58 BA AX(100A-D)E AlAF(120A-1), ICH-(500), 2 ®A W7 (140A-1)E ¥3+8
T AT A (120A-1), ICH(500), H HAZ W7 (140A-D = 242 dssh Al 5-(120, 120A), ICH-(500),
o B ARE(140, 140A)9 4 4 o]t}

T58 B AX(100A-D) & Al FA(300)}F AZ245 = 7 e ddF Z=(111, 112) 747 35 RE2 ¢
HEE 2oz AR [,& A olE B WY Vil 2 5oz BT 4 9

W dAdF A2(111, 112)9] aldsls 8o 741
% S e 16550009 9 dA(VINE 349 4 T,

Kl
o]} ol (N 2% olg3te] AYF(1204-1)F BAHSHE 4%, AAT(120A-DE A4 2 wgre] 715w s
Zlol ofuel, O 232M F¥ A9 4TS & 5 Ak, F, O 230 23 5 AAS Sdeld 48 A%
MY o2 AR Lo AN E OGS B, o]z AR L& oA m AXsE 93 BN & 5 9
o,

S, ARR-(1200-D ) 28 AE(V)E [CFG00E d2d 5 Ak, ICH(600)E AEd vhsh gol 47] &
4 A5 (V)8 UAE A5z wads, 47 0949 A56] s)zae] w
47 OA" A5l v)zate] wa AE(EE FE A5)(SDE 24T 5 9l

o]z HolH(S2)=, T d B AR (100A-1) €9 oy AEg Ao AEa €483 5 U},

B AZ(SD= B8 ¥A7I(M0A-D o] 9 Aol 43 o ok, BAF Weh7](140A-1)= 12 el Zel=
71 48 Aol Z1xste] 22k 591 tidF A=(111, 112) Bl AE2 24 A Vs #5252 7 . o
A ARA11, 112) el Ad=2 A= B dS Vip iidF Z2(11, 112) Bl 325 o]z dF

o
fo
e
rlo
ofr
oft
oft
l-Ui
C?
o
S
=
C
i
b
E
N
)
=il
5
o
ri
0X
ol
ol
o
ke
oz
)
2
=
2
|
ot
o
>
%
o
%]
=
=
o
=
-
-
@
=t
=

% 9o & 1o =AY AN nr TAMA A 4T EAF Fo
4 A (100B)E M ow ©AF Aotk & 9ol Wel4k A3 2x
95 F=2dW, TEF W FA00B)E A WErI(120), 1CH(500), R HAF(140B)E TIT +
120B), ICH-(500), ¥ HAF(140B)+= Z+H2F ALk A E (120, 120A), ICH(500), % HAF

e ’ﬂl*&é}@ o= E“ zde [ 0% &

A = ATk, Al T (120B) 9] 1AF 5 Y
AXLE 1CH-(500)9] o] dZ2" 4=y, A Aol M 27} ofd
ARG THAZIAY o= 18] ZAgoay, Al ¥Hd7](120B) 9] & e

A2 W71(120B) = = 59 3Fe] Fojd
o = ;\{_
=

AE(1208)9) £ AZE [CRG00Z 98 5 ek, 105000 A&d vhsh 2ol 47] 8 N2 o
A8 NER MBS, A7) A" AEe] 7zl mol= delE(s)E 4 2 Festa, Y] dAdE A%
of 71z WA AB(EE FF AB)SDE 2L 5 A}

o= HolH(S2)=, s Fd B AA(100B) €49 Holy AEexo] Asa &§d 5 Ut

WA AESDE BB 988 = Ak of Al BAT(UB)E B Mk 1w AA
38 2% 5+ Ao

_11_
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5

=

=

H

i
=)

(500)¢] ==} o4

(500)5 oH

5+

IC

se
IC

=]

5+

=

L
L

13}
i

}6]—

B

[0114] B wetr)e
}.

[0115]
[0116]

= 7he] Y-7 5]

L
L

2o} A4

‘_ﬁo
nE

</

X

B 79 A E

[0117]

|

B

=
=]
T

X
s
A

2

[
A

o
IC-(50
s

9]
A2 B

_/’\_
of o

Sk
=

oA A3
ul
=
=
=

1

1l

S}
A=

Iian—Q—i —1}]—}6}
T

o

A
3.

StE=,

=
S

o)}

L

o]
H

o7 EA

Al BAH-(140D-1)

HAR(1400) & X
B Wk er B AAE

]
S|
A

=

=il
=
7hef

(140B) el A%

=

=

Fooz Soph wa
3
dloTE (52)

ICH-(500"),

ICH-(500)
Al BAH-(140D-1)

ICH-(500),
]1(100D)

3 H
ICH-(500")

X
ik
A
o] %
(S1-2)5

s,

o

)

A2 (120A-1) ) 232

BAy
Al F-(120D),
90| A
2 4 Q.

—
a-

A3 - (1200),
=

=
]

[
=
[
o
i
f
o))
H

ATk,
2] (100B)= xo]= AF I,
]1(100C)
] (100D)

_/’:
1(300) 2} A2

i

o
=
v

. A2 HIFHE-(140D-2)

X

b

2

A
ICH-(500") =

A1

Ak AR (120A-Dll &

A1 A=(300)¢F A5

p
L

A2 HHH(140D-2)

2

A
L
L
L
L

Y-cap) & ¥3+
BA
]1(100C)
T 894
"
]1(100D)
sh

)

7] (140A-1) el A4S

=

e}
v

A

h

pu
o

Fel, B (1400)
A

\

S
s

I

JeF= et
JeF= et

A
A
(1200)¢] &8 2%

(120C)

H
H

=¥ Q= (feedforward) CSCC(current sensing current compensating) Ef

= A
L
= A
L

¢}

1=}

B
o &
K
1=}

B

]

[e]

=
(400)
‘%;‘
B8
ols}
gl =l (feedback) CSCC(current sensing current compensating) EFe] &
(400)
&
174

A

]

A

]

AE] (Y-capacitor,
e)
=
=

[0118]
[0120]
[0121]
[0122]
[0123]
[0124]
[0126]
[0127]
[0128]
[0129]
[0130]

e

A
f

]

/\01—

| 71%38ke] A1 A A5(S1-1) 9 A2 B

=
;i

p
L

719},
HoOICH
A=

3z
il

i

kel
pl

=

o
= =
= =2

A1
o
A2 H

L
L

rgol ol

3

EkS
k-
=

=
=

H
i

i

A1-1 &9 e},
=t

%71

=

[}

]_

S

g 5 g,

Al B A5 (S1-D)E
A2

p
L

=

=

]_

Al BAE(140D-1) =02 =9

°

=
g

=
=
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WicA=E g2

Zﬂ 1-2 % =1 %X]’

=
=

L
L

3

°

DAC(530) ¢

=

=

L

Fu

3(S1-1)

]

R

ICH-(500")
A

Al BA
A2 BAF(140D-2) o2 =9

2
DAC(530)2] &% 23E2HE A2 B A (S1-2)E

=2 =
=

p

R

=
=

o]

=

=

[e))]
(500")
2)

[0131]



[0132]

[0133]

[0134]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
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AL o,
ICH(500)00 4 F2E Al B4 NESI-DE A1 2A4R(140D-1)9 92 Akl 43e & 9ok, Al maby
(HOD-D= 14 S0l Aale A7) 98 Askd] Z1zske] 23 2 AR A= o] 442 B A Vg

2)
Frieshs B W 4 v iR AR el AdE s B A Vi iidT R el 3E=

H A2 BAHE-(140D-2)° E3tel BAF WMely]= ICH-(500') oA &3 *
F AR FYsh7] fg B AR/ s 23 S AT 5 k. A7) B4 AgVE F3l HEE AR (S

22k 5 A7) Lppes, B AMAETE S8 7 2o 23 d72A FdE79, 52 5 Ao,

A Ao A A1 BHAFE(140D-1)= A F(120D) 2] kol wiX]= 3z, A2 HAF-(140D-2) & Al H-(1200) 2] H
of mix€g 4 QUth. AE B Al HAAF(4D-DE A BAS 3, Al A2 BAF(140D0-2)= HAF B
AE 3§ Q). o] AAdef mEW, FEEE A U AFE SAl AT 5 9o, o= ARS any

o= & 4 gl

E 12 B oune] E e ANdd fe 10R(50000) FAA A o & =AF Aot
£ 128 FEa, ¥ 9yel Aaldel W [CF(500E FEF(130) 2L UAY HRYGIDE EFY F
ek, A HZYGODE VG008 A A ol AEE OAd ol = o[BS A T
glom, 9 M (510) % obE UAY WA (5208 EFE 5 Yk,

ICHF(500)= A3 dadelH(550)9F At Alo] ¥27](voltage controlled oscillator, VCO, 560)& © X
3 k. A¥ AFZHlH(550) = ICH-(500) HF-9 55 2AES 757l 9% IC AdgS AT +
o, At Aol HRT](560)= obEE 1 YXE WHEE(540) U IZE Asr] g 2 ASE AT
AT

ICH-(500) = Ao shel IC Jd 4 Uth. o] Arjeo] mEW, Awdt viel Z2 tAY o= dolH
(S2)s} HA 4‘_§(Sl)7} shube] IC HeozHE AAdE 5 vk, oA EshH wol= HolH(S2)E sk
Ao =, gA" F25(501)% B AS(SDHE Adshs SF5(130)7F shvbe] IC 3 Aol +dE
ATH. ThEE o= A AN Uil thE AAdolA io] HolHE Adste 743 B3 AsE Adske
FAo] sty ol AE tE H EE H7)A el 73

ICE-(500)= AAE(120)9] =8 ANs= 11
(VOuT), 3! tAE o]z HelH(S2)E E9stes A2 =9 daks (VOUTZ)% T
V

b

)4

-

'%f‘;}
gk upep o], AGF-(120)= ol AZ(l, 5 V)E Aty oj= A3 dgats &3 Ass A
Ae 4 Ak, AHF-(120) 404 54
A F-(120)09] &9 Az

Al (VIS &l =€ 5, ICHF-(500) oA 5F5-(130) 3
yAE 2R (5019 9

g 5 9t
ZER(30)E oldEn 4 AEF FEAY S A FEH ohdEI AsE Y ABGDEA AL E
GACOE Ba 298 4+ 90, AL 28 SAOUDE 59 228 W AEGDE 148 LU0 E
4d 4 ok, @8 R ABSDE SR A suw FER(130)09 &Y AGe oF 12V FeHEF A
Ad 5 ok, ¥ odmol oo dgHE AL ohirt

# 107(50009] 98 BANVINES ol §PE Az, 9 B (510) 2 o ohdw UAE ABT(520)F
zgate UAY HRR(0DEE JeHn

g Anee] Wew GAd H236009 98 NE Gl §PE wol= AE 3

10V olge] mAg 29
]

o Lo]=
(swing)d = Aot wepx oE 5o 948 HHAGBGIO = T3 1H 3} 455 7FA = high-swing DMOSY 4 L

_13_



[0146]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
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B BAACA A=

rir
td
i
11
>
2
il
rlo
>
ft
J
%
2
lo
ft
2
oo
il
-
%0,
oo
rlo
o
r
o
v

FEG whe} o] o]Foln B o] tgd AAdd w2y, 55
100C, 100D)E AF&3o] o]z AT =

HA AARE B A1 =o]= AF D/EE Al mo]= AF FRS AT = Ark(810). o714 Al wmol=
Ao ol B4 8 7AE Al wol= Ame] HPAE Lk, gAY 2 2HA H4 3 9HE SHH
A1 oz Alsel JFAY 5 Adrk

oz olgfgh Al wol= AT gl/EE Al kol A IS "AY dHolE Adrh(81l). old tA
d dlolE A= daEd dAlde] opdza yAE WER (52005 F8l o]Fold & AU,

oA "AY WA Al o]z AT Bl/EE Al ko= AT e dHdae AATFT(820).

AFE B A2 o]z AT L/EE A2 ko= AT S #AE = Juh(830). 7|4 A2 wo]= AT
W/ A2 wolZ AE L Al wol& AE W/EE Al wolX A% Y= TE A7, 27 U/xEE=
372 AgoM FHE wmo]l= AFE WL AAY Al wolE AE W/EE Al wo]= ﬂi T3] I
E7F 4 sk Y o)z s, A2 wolz A% H/EE A2 kolE AE X2 AWEIT A
F2AEA] e Y wmo]l= AZd ted F Ut A2 ko= AE FHolT EF 3] A E A2 o]
Zz %o AFAE Lok, oA 22 A BF 3 vk SA-E A2 oz Ame JFAY 4 .

Az 23S T ]F:d_ Hl°1E1 A2 @dek(831). ol g HA

N
>
fols
N
i)
tio
v}
&
rF\J
[>
r«O
Y
ury
b
S
N
el
)
~
i
rr
Y
ury
b
S
N
2]
fols

o]F A2 o]z AT Bl/HEE A2 o]

T3 3 "] AEeH(840) .

of Wl A2 o= AF P/EE A2 wol= AT FRo] Al o= AT W/EE Al o)z AE FHI UH
A

M WelA fAES B A9, A2 wolx A W/EE A2 wolx A #Hel SHE AU Al wol=
AE W/EE AL wol= A wHo] 4 AHe GAA g Aew 1E¥ & U3, tE A, x4

B/EE BN G A kol s WS A2 kol AE BUE SHR F e o) A2 ol

AE Q/EE A2 o)z AE FHE AW AN, £ W/EE B0l A4 4P Ao BT 5 At

3

] ol 2 e el e FAagolst, viE] A W9l ellAe] oAk W] wellAe] dAge 23ehe Ad

PN
T 3

A2 wo]lZx AT H/HEE A2 ol 25 FHo] Al kol 45 YW/EE Al ko= AT Y U He
WA Aol e W B, A2 wol= AE WEE A2 wol= AE FH] FHE FEZE Al wol= A%
W/EE AL o= AE #el S48 FElsh gk oz Feln oeld du WaE AgAelA HAY

T ATH(850).

. oleld ¥4 ¥

NNY B WL SEY B AR FYY wol= dolEE olgd, ¥ W wi v 4o A
25 du, F% 24 AAES T 5 dn

& U9 Sdd A4 9 ANAE Fae o gddsen, o A A0 g 39 golol
Bye] AN 7R Aeh olziE ThF WY 2 AAdle] We] sbssiths B olsld Atk uebA
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