	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\56U78`T%N~G@O7B$FVE6V9I.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\Z8{E]$0N{CSTTT4T4M36V`V.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\(H_0LHY1[%$W)N{0{@`R5[1.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\E919Q`(OMUVFU%GMZ~ZT%L9.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\%S}4STXBKXG0}02OEO3TL]C.png]

	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\2]%EF9`6QBQMUKYG0NT[C1P.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\)_@NR4YWLY@OUT[(HSJT`0D.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\{8`8HWIM~J7X@TH$Z3JJVOF.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\~HWF}~TKJNTQV%W$B}F[FCK.png]
	[image: ]

	
	
	
	
	

	  
	  
	  
	
	

	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\GO5EL~LLM)T[{[~~J8PIJ(U.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\W26ES~KDFMT9I475]K~LI6R.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\W~60X)Y5}V$T)S]4@QA)RMR.png]
	共源增益最大化：增加（增加）。增加增加受限于

	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\AJ]PH_GKYKGRF`S{U_H]`7U.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\E)2{``R{615Y~}G%[``]KIC.png]
	二极管
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\CG5)T7~U@X0WV]D23TT9N(X.png]共模抑制

	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\RM()LN6CHF~LBRZUQQ`S]0K.png] =[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\2[HCA5OXB~_MD@L[$]0D~IM.png]

	
	
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\EMZ6}{0}`M_F@UESN4[V3RH.png]
	
	

	
	
	
	
	

	
	
	
	差模：
	共模：半边分析

	
	
	
	，
	


[image: 图示

描述已自动生成][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\I@Y8~[6@54~PSOPE~KAYA1D.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\_X1WV(H}HKH)T3$NC$0W156.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\[B82EH2B]KSI)%%@MOF8IF7.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\2@T`OA6HAZ7EQ6]$L46EO4H.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\5TTPLK}YJPKMOOF}4(BU0NA.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\0FRQL3@RF32[0)1EEK@%X@G.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\L)38ZA_W$]A$XO[PZ%O@PW8.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\2KOO~}~QSOILULUE)Z1}%MU.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\X1UWN[A4%@D@DX%S}4HD@{W.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\XQ14A_H]%GAPQDZIHYSF@@W.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\H02(VHM%953}@ZW}~U$}KA6.png] 

	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\CH}A4HZNTK5M$(@0CF)LQ}W.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\28SD7I@L%`RD14}TNYR[9)0.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\7@LLA{K@%W_DX04WZH@G2TA.png]

	
	
	


[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\CJXS9[F6C7HG%OEJX5OL5B8.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\JY_PPLV2LPQ_7[2T7QRVY97.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\EB}Y]0VJZWK~QZ{B(AUER59.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\0OBV8TVWF}7E%7@}GRPG)3W.png]
	[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\22_X`TFTE~E3F~%I$Y`}SQ1.png]

	
	


[image: 图示

中度可信度描述已自动生成][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\1J9EFKAW5J1(ANSDT9]{LY0.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\OP%5N(UGZTV)3LSQ`DH8%$V.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\W4~GNPDIPSH{QEVI9P2U]`3.png]


[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\JULXU_J_2BIBBKBMQ{K]1}F.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\SJL2~R2U$M(CG3]BEUF$I~X.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\XL]_3([E(JG3F[X}2E$$UDA.png]电流镜：
[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\F5UW`UF0(W_Q$(CX(2Q%MO6.png]

[image: 图示, 示意图

描述已自动生成][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\Y9FAV3[3X8)0T{X8R~@HEND.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\5B)5PW(HZ}${EPS2C86I8TG.png]
[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\}%~0RYK$%PX_CF7@4FWGV`V.png][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\DJA($~N@`ZK`45GBTC[T][T.png]
[image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\()3Z6~N0]OL@NC)6{57QLRD.png]


[image: ]

[image: 图示

描述已自动生成][image: C:\Users\ufozgg\AppData\Roaming\Tencent\Users\657228726\QQ\WinTemp\RichOle\1(J1}_VY251I}TO]U7254VB.png]


[image: C:\Users\ufozgg\AppData\Local\Temp\1483269183(1).png]


[image: 文本, 白板

描述已自动生成][image: 文本

描述已自动生成]

[image: 图示

描述已自动生成][image: ][image: 文本

描述已自动生成]
image5.png




image6.png




image7.png




image8.png




image9.png




image10.png




image11.png
Voo

Vout





image12.png
Voo
Vil M,

Vout
Ry




image13.png
cs
CS-RiEjH

cG

cD

2]
R
R
[cL:|

tRX
tRRX
R
taRx

L]

2 EE B
& & B

=1

B8 O

=2 K

AR
PG
WAR
Bl
MAR
Catcode
WG
Py




image14.jpeg




image15.png




image16.png




image17.png




image18.png




image19.png
V;
Ih= h(exv(%) -1




image20.png
= I TR
> Thiig
VEV > 08, Vo =Voy
VEV <O, Vo=V,
Y Vou MV T IE, fiily
PRHEVDD 5 VSSH A/
> fefikett
> RIIHEEV,=0
= K1 fAsef
> BRI





image21.png
NPNEFH i
> @RR: Vo >0HV,>0

o -
1
1 RBEL

IR

T v?z B BuPMOS, Btk
b RABKE: Ver0Bbp0  ONPAEEH st
"
I =l exp(2e 1) Pt
Vo Le-al, P

ooy s (60





image22.png
RIRAHMCS ARy s BB AHMCSHAR
> AR

> AN H Hg, Mr ARG UIDLETR, WTEAL T 8
sk

» CMOSTZh e L RURREEA 5 il (R — R £ 20% £ 77)
» TAMOSFETHITZ— R8T

» JECMOST 2 FR i 8Os Fo o833




image23.png
REHCSHARR.s. CSIAR
> WA PN
» SRR )
Lammrmer  Foo =(l+g r R +r x(1+g R)r




image24.png
MOSFET v.s. BJT

> Biff: G=B, S—E, D—>C

> #%: NMOS—NPN, PMOS— PNP

> TAER: AR ERBAK, SHEX-BAK, HiEX-
AUER, BITRABAREDSRA

> S PO R

> B 0120, Y=,

> AEERARANE. Y3 A BV B 2 X 5 BE L

» WERHIZ: CS—CE, CG—CB, CD—CC

> S KESHE, MISHA, SMEal





image25.png
NPNERIHZEFE
> BIEK: Vye<0HVye<0
=0
> ERBAR: Vo0 HVpe<0
T =Ty exp(i -1y

v,
1,=1, o)
s mamn )

Te=Belpsle =(Fe+1)1,
HESH. p
FAERABE

WS AT H




image26.png
FedRFiE
VASMHES R BRO

— BV, Vi<Ve VoVomw
- BEEVLEF, EVi<Vawr Vo-Vou
- BEEV, EF EVe Vo VoVoo Yo
o WHRBRERERE, ViV  Vou

-Hypt—S bR, vERRX T T
FVawr WVe=VoL

Vor-





image27.png
Bl LL R RIS
- BV g BV BTG
- AR, L

Z AV =V Vo =F o Vou Vo)

SV ANEX, REHHREREE
EMERBABAER

> M ERRRTS, WELRRY
MTREIPER, ERERHREE
PRSI




image28.png
dc] H’}!ﬂ (EEATHL 3R
> $51:
v §§!NEI i

- %
VERIEE: V) = Vi + Vo
Yoo BV, SRR

,v,..,f%

Ve = o]




image29.png
g..~0.01S 7,~10kQ




image30.png




image31.png




image32.png




image33.png




image34.jpeg




image35.png
Collector
©)





image36.png
CSHA#E

> RA FEMNE. WREA
> ESRNBIR. FRMASE
> 16, B
CGRUkER

> A SRR, WEK
> 164 THMARSIS

> A6 B
CDIARE

> A, SR, WK
> 16 FAMABRR

o EH. R PR




image37.png
BIER Vos| <Vl fo=0

AR | m\>\ ol | n=\<IV |
L=sluc, [z(m—v Vi vi)

AR [Vos| > [Vl | u>\>\ ul

L -y (£ a)





image38.png




image39.png




image40.png
BI3 TFEFTREE, MOSFETT{EERAR, BESKRSN
R, Bl 170, Iy, h20, REFMESIEBTXAMING

By =0, dy, 120, FEBERE
RHIE

Voo
, e ARSNGB
vt A
i RV =g,
T VMR Vo = =8uilodVx = BuiloiVan
Ll R

ESBABEE, FIERk

2azorins Ay =8milis “




image41.png
#5 R TEATBEAEMEY, BRI FE
Ao a0, REBHE KBRS
B Vb

e
Il xM'
oy, Nl
AL o =i
ML g

R,





image42.png
Olp Ol
. ST,

S =




image43.png




image44.png
tERER
B3

YVor= (I+Rg IR )Wy
> B

Vo= Rey Ry Woy + (4R IRV
- Bk
Vo=

== (Rey IRy) (1+Ryy [R, Wiy + (1+Rey [Ry Wiy
V#Ry, IRy=1, Ry /R, =Ry, /Ry
VVo=2(Vp-Vy)





image45.png
feE

> Vo=(Vu R/R, + Viy Ry/Ry)

> 4531: R A T R
SRS FRERER





image1.png
Voo
Rp Ve

Vout
Ve 1o

Vino—lfZ M4




image46.png
(%l(n i)
(%). (1+ary)





image47.png
o™

Al

copy




image48.png
= #4531 (Common Mode Rejection Ratio,
CMRR)
> B2 S UK B0 22 HUE 5O 3L S e 71 i FR AR
> 5 LCMRR=20logld,/ (A,+Ay0) |
= I2ECMRRIYEE 5%
> BRI, A g0
> B AR L HEL AR 1 P L R

Ay =—8uRp





image49.png
> RAFER
VI Yy I =(2.5~3)f,,.,





image50.png
Cascode Ui

f R § o Rkt
Vot ‘—|X M1 Voo nr, Visi > Vo
Via iz, P>

J— ATV (14 2)

RHSE R, = (1+gm. 7o) T T
e e R S T R AR B RS

Salalr P T




image51.png
AIDFIREBER NG

> T, (R
Flash AD

> R AR
Y HKLAD

> R FHE
VSARAD
VR
VIUB4FAD




image52.png
AIDFHRE RN SH
> fRBEHLSNR
¥Signal to noise ratio
¢1“sﬁjﬂiﬂi$ilmff=
FHIIEN
> SNREA/DLL%I%ET&
VSNR=6.02n+1.76dB
&SR RIILSNDR

+ Signal to noisc distortion
ratio

VAR R S RS
ST HA R R AT E
HIHE




image53.png
DIAYeHRELER /M
> SHEARE
LR
(&R, AT LIAB0bitLE), EE
H(TLEEIGHLLE), RV ETLDFE
VR
(BRSPS ),
R LLSBIGHLL L) RS EL
VRAFRGER
RIS, R (TUUSEI0bibL L) R
A — A A EIMH ) , CRIE TS i IhEE





image2.png
Vout

Vino—|| M,




image54.png
Gls TEFTTEE, M. M,. M, MI{FEEMK, E)=0,
REERTIERMIMESIER
120, BEEERERBIME

Voo
Yoz =AR . MIICSHAR M FCCHIAR
a2 ((rewn)ntn) EEHH(Cascodo K
:"" Vout 1((1+ guc) 7+ 1)
- S ARENIEREIARTEA G R, B
Var o—llom; b SRS, G BRI
] SRES.
R PR— Re=(+ g )t )
= Tt 1((1+ grara) o +7)

(1 £ )21+ £ 72




image55.png
= WO
> Dhifg: SCHHE— B 1 LR AR 5 05
> WU (2 Vigr>Vrer2 )

Viert Z
> et
ViVien: %
“VorVour Vor-Vow Vo=Vou y ~— Vor
Y Veerr<Vi<Vrert

~VorVour Vor=Vour Vo=VoL Vou
Vo Vaem Y
—VorVow Vor-Vous Vi

er2 Vigry





image56.png
= D/ARE %R AITHAE
> MHBHRSBARFERE L

- DA B ERFRIEE

 ABFRD-D, D, ;- Dy~ 107
= RN EA=aD —
- ATy, 2D R
> B A=V /2D &l

o ag

l'l‘li’cl?llﬁA#.nJZ"EIV.zs’zT

= LSB(Least Significant




image57.png
D/ARJIFIERIEHHESH
» RiB(Offset)

LR TR SR
Eal d

» DNL(Differential
Nonlinearity) %43 4215
LR KL R
BRI R E1LSD
» INL(Integral
Nonlinearity) 45 42 1%
 EEHERA ST
LR R
pr





image58.jpeg
= 1240, SRF R LR I 3 028 4
B IS O RIS R,
BT AR ROR T, K1, %8t
NI, 2 MOSFET MM#ids 2y, Jtek g, %y
MOSFET B . MHOKABRIE, RN RME voodfom,
B, B WS — A R RGERLE, 6R
HAMGERT I TC A B, >

S ~—M"—C;ﬂ‘-——

24, Bt aSo, Wes W emm

B, SR AR M AR A A
mmﬁmr’emhkm 5._‘) 7 g

[
A
Lt 4)d )Ry = VM ”
Pt « T 1.®
<V + (Y-t ) g, = =
Vmi as2% ma o, Mgsn:‘rgc?e X, R ) ARG AR Ko
2n 79 MOSFET (9865 . #5 My 1 My ) m;tgseaq »70 r?gsm.sz&fﬂ"'z'ﬁ 3
SeARTE, KA (b) FRHB) CMRR. ST P
i el ¥y &

A= l"’ﬂ»,_(-ﬁu//f.y )

Voo
Ro

<
4;;

M,

= 2oley (I
; )G o t 0, = 2oley (R
¥ (k?ft;m T A R DA SR RN DA SRR FHRRRTERS.
| ‘\/2/{. = v‘,,/ﬂx
o emm—

. 202 Vier
%, Ie Shtses eyt o
ot | BRI FAE A O SEE
i R RS, WERDLLRR:
"’3’{ Rz Roee ! L‘l-_ﬁf-

)




image59.jpeg
— WEE (E 24, 404

1. SEURHOA B I R A
EEIMN_ R, BE
RERHTOTEY 8
K. TSt

BOERANESEE

_304 .

4y A7 AT U
FHBUNINRE TR %
Bz (AR T

BRBWRPN EIAT %
A, SBURCGEREELL,
RERTT R

Oy

7. f&i% A=0, MOSFET T.
MEEMRAIX, A% e

2 THRESHE, F_4 A

3. [ R L 2 9 K R R

TAFK, &A1 e sk 4D 5 FLASH AD HILET.
ETF PNP W, Va0 A fFREE_JE .4

Vac<o SR B T 2 N BIEEEY AD,

ST P S A4
B, - WRAN
gn 5 ro MIENL, MRikesk
SEAXR, 10,

Vop=18V

8. % —4 Diode (fIEL#fi T
RIS 20mA, ML/

By St <Ll

(wesiev) ()

i

5

ik YR B B

(XSRS LR Yoty [N A0 TR

Ar¥f) FLASH AD, fiili
LB BRI O .

BmE_ LK BE=

T
6> 10 BLf) A/D #4628,

FL{EMREL SNR K/ S oexp e

F AR HES Veer, 1)
g Ve
3L LSB K/ £

wh@)t !

— e Vs B, Ok
PO ASTINATY 51557 o T s AU

. EEEEAEHNFIAR th 2 (A0 S AAE R T 5N B AT LR AR LR RE
Bl Vee HS#ITTHA.

, s B o) B=1, ZBjo) K=-180
, 2H(joo) B=—180°, MIshERRL A,
1L FERN A 0 S, nMOS 985 S A0dl

m 1

WIRRIOARLE, ST b
‘4

X, A Lo

# 0dB

\h,-w‘i LATA

9. ERIMEAHIT, A
B MIAEHREECN M%L 28,
R Rl

PG wp i ()
i

Crsgey

Jla(wiw""

PEwei)





image60.png
u Diodef)/MESEH Reverse Forward

Bias Bias
> A H g, —_—
o

|4
I = Iy(exp(F=2)~1)
T L,
_dl,
A s
q 9"p
= 1 4’p:
Wt 0 HEE
Oy Iy ¥, =0.026V

2020111/8. B




image61.jpeg
v /
VRV SR -4
| 2
P . .
£ Kxly 2
s 3 £




image62.jpeg




image3.png




image4.png




