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1)

- M6~M8¢] W/L ratio®l &3l Tyep=Iu7p=0.5Iusp ¥ & 5 ATk WeEbA Tyep = 100uASR
082 Tymp = 100UA, Tygp = 200uA ]t}

- Ly = 100uA°]ar M1¥ M2, M39F M47} perfectly match® %13, =5 saturation®]A
Z2sltkeE 7FA S o] active loaded differential pair®] ZF brancholl:= 50uA7} &
IE MBo| AFEE HAFI EF Mbho E2E2 2 second stage®] common source amplifier

o 200uA7} B2t}

1 w 1 w
- Saturation currentd? |y, :E,unCOX Tvovz (nmos), g, :E,upCox TVOVZ (pmos) el
ek Vool 0.2V, u,Cox = 80uA/V, u,Cox = 40uA/VE Y3t 7} transistore] 32%

FES mdEstd M1~M59 W/L ratios & 4 Ut

(W/L); = (W/L), = 31.25
(W/L)g = (W/L)4 =62.5

(W/L)5 = 250
(W/L)s = (W/L)7 = 62.5
(W/L)g = 125
2)
- Ampliferg F 79| stage® o] A5t zﬂiﬂ gain Ay 3 WA 201X 9] Al
Ay I A 2Eo]A 9] ARl Al wolth (A=A1Ay) (MOS?] AlolE 94T 73

Mol 7 sejolAsl e 2] ol 73%—; FARRAE A iz o EAGNA
A et

- 3 AA 2Eo]l A9 gaind Gui * R 013 5+ WA 28] A9 gaind Gug * Rouz®l U
= Gmi=g2m1=2Ip1/Vey1=500uA/Vola, 3 HAl o 2o M4l r o M229] ro7} BT ryy
= Va/Ips = 20/50u = 400k, 1oz = Va/Ipg = 20/50u = 400kQo] B2,

Ry =T, //T,, =400k // 400k =200k

outl



ojt}.

-T2 ER A = 500u%200kQ = 100V/V o]t}

-2 MHO R G = gus = 2mA/V O] 3L, Ryye = 50kQ 9|22 A, = 100 V/Voltt.
IO EE A, = AxAyell A 10000V/Ve ),

3)

X5 transistor’} saturationolA HZg ¢ JEE = input®] common mode: FH A
Vot Voot =2Vout Vi A3 Vip-| Vaes| =Vout Vit 01T (0.9V~3.1V)

aga &% o] yEld 4 = output rangex HW Vpp-V,., HA Volth
(0.2V~3.1V)

4)

- Amplifier®] poleE2 first stage®] 2 (second stage®] ¥=)3} second stagee =37
of 3l

- First Stage®] &% noded| A Ry Ci & o]Fo]z RCUEY A7} Helt), walA

1

fr = g = 398MHz
o|t},
- Second Stage?] %3 nodeol A R, w2t CLo=2 o|Fojx RCUEY A7} Hlt}, ulghA

fp2 = m = 3.18MHz
o|t},
5)
- f,5 M59 transconductance$} C.2 23] WS X zeroo|t}. F2ld] <&

fz = 11
22Cc(——-R)
gm5s
A4, o]ZAS glellol stz {5 Fl2 Huof st mekbA RS 1/gnsel #S 7FAof

skal, ojwl R = 5000]t},
6)

- Unity gain feedbacke B = 191 49 o]=2 |AGw)|7} 0dB(=20%log(1/B)=0)S A}=
A7 4] phase”’t phase vHS Attt Hd o] PMo| 45°¢foF stz |AGw)| <]
second pole [AGw)| 7} 0dB9} wxpsl= Aol lofoF gty
-9 AL Ao TA fyA =1, fp=f, LEER A, = f,,0]th A 100000] 3



_ 1 2 = gm5Cc
~ 27*gm5*Cc * Routl * Rout2 27 *(CICL + Cc(C1+CL))

fpl

o=@ ¢ Ao h3tA Cc = 224fFo]t},

7)
SR = 2nfVou1 = 2uf2Ver1=2n(152MHZz)(0.2)=191MV/s=191V/us

8)

- B =1/2 ¢ 9 phase margin |AGw)| 7} 6dB(20*log(1/B)=6) & A= A A9
phase® Z7 %t}

for 2t f27F $1 A Z o), 01 28] HalA+= phase shifti= -90’o]gta = s}
(£, <<E0), fo0l 98} TIeiA]E phase shifte —tan™'(ft'/ fp2) = —tan™'(1/2) = —26.56'
ot}
- o] X Ao A2 phase shiftx= -116.56’0]3 PMS 63.44°0|t},

9)

- gain A, &= Adbo] H} dvkshd 2L dimension? MOSE Fi AHE F W= =84
Vo= V2uI7F gk webd G = 242v 7t HEE G, = V2G0lth E Ry ocVally ol
B2 Ry’ = 1/2Rolth 28 EZ Ay = Gu'*Rout” = (Gui*Rowr) /V2Z 0], Ay =
Gz *Rouz” = (Gmo*Rou2) V2 ©1TH WEbA Ay = AP*Ay = AjxAy/2 = A,/2 ©]t}.



29,
- he 7} FIHAS 7HE5HHE, A~De] BE 329 A WA stage gaine Fdjo|t). I =

9 gain A; = A/(1+AB) 4 (open-loop gain) A7} Fgoi= 71 A, ojt},

<L
B

A) o] 2= HALS HE ) HYES Y23 series-shunt topologyolth. o] 3] =2
feedback network= R} R,Z 74T QoM R Ry= V& dividediA Vg o 92 3

R
F= 988 dr}l, 1822 feedback factors — 2 o|B &
R, +R,
1 R, +R
A=A= —=—2—1* o]t}
p R, 2

B) o] 3=+ AFE WEdA Ho= “‘iéﬂ T+ series-series topologyS 715 th ¥ =

W U EAE RS RyE o] Fo] A A gom Huel Hie A%e Ry} el Folth

o
_; J

wepq g = Ryoli

Vil Vi g1 R-L._R
V., V., V., V., V, V B R+R, ° R, R+R, °

C) o] 3|2+ AFE MZ M AFE Y2 3+ shunt-series topologyS 7H5ith. o] 32
9] feedback network: R;9} R3=2 o] Fo] H oW, R;9 R,e conductance® AFZE dividesH

Az gs g webd RyE e 220 mixEE AFE (h2oA Yrbs 1

R
BE Fanyd —2—o

R, +R, .
AV=V0:IORZZL.I_O.Rzzi.l.Rzzi R3+R .Rzo‘lq_
V., IR, R, I R, B R, R,

D) o] 3|2+ AYS MZs|A dFE 9~ 3= shunt-shunt topologyolth. Rz&E o] Fo] %l

e JEQAE A4S AFE vo] FuE g =1/R otk mhebA
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1) Rs—R47} voltage dividerE ©]F+ series—shunt configuration®] t}.

2) Ip1=100uh, Ipe=200ul, v,,=0.5V ©]aL Rlo] zZ2%+ HAF7F 100uAe]=r=E M2
Vove=100uA*12K-1V=0.2Velt}. o] & o] &3] 7} MOSe| g, & 3 ®H
2m1=2%100uA/0.5V=400uA/V, g,o=2%200uA/0.2=2000uA/V7} H T},

A3|Z 9] gaing T3817] 9138l feedback3|ZE A7stA == vt o] H

VDD=1 ov

Ry

| O Vo
Rz Rp J RL

o]7]4] Ra, Rb= w=w 2= nle}Rots weo] Srp4slo s 747 181K, 220K e
7P mEbA gaing TR,

Vo _ 8m1R4
Vs A—ckt 1+ gml(Rz + Ra)

18] ar B=20K/(200K+ 20K)=0.091°]t}. Wb A A gaine

gm2(RplIRL) = 25.6

Av = =7.69
VT AB
3) =9 =9 A
Rp[|Ry
Ro = 1+ A48 = RourlIRL

O] 2= ROUT:3 181(\901 ?_]_E]'
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1) Feedback circuit A B = 1k/(1k+9k) = 1/10 ©|t}.

182 2 closed loop gaine

10°
S S
(1+ )(A+ )
A(5) = Hs) _ H(s)  _ 2rf, 2 f,,
1+ BH(s) 1+LH(S) 1y b 10°
10 0 S S
I+ )1+ )
2rf, 2rf,,
~ 10°
S S 4
1 1 10
(+271'f1)(+27rf )

p p2

2) 3dB bandwidthE 27| 9&l closed loop gainollA] & FES Bz}

+—)1+—)+10* =1+ —+—+ +
A+ +—)+10" =1+ —+ > 45 10°

a)pl a)p2 a)pl

S
100w, @,

H(s)=— 2
" +(w, +@,,)s+(1+10") e, v,

\/5 = \/(—w3d52 +(1+ 104)a)p1a)p2)2 + a’ade(wpl + wpz)z

91 2 & Axreta
@, ~ 100kHz



T+ Bode plotS o]&3H
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PME +3}7] $13l Loop-gain ABE plotdff &EH

dB
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60T

40 20dB/dec

204

: t f f ¥ ; —>
0 10 100 1k 10k 100kN_ 1M 10M

o] 1o A f= 100kHzYS <& 4 ot}h. 182 =E f=100kHzol A phaseE & B

, 100kHz _ _, 100kHz
——tan ——

¢ =—tan
10Hz IMHz

=-95.705°

. PM =180-95.705 = 84.295°



3) Input signal®] W&

dv, ()

=IVe2rf cos2rft
dt

dv, (©

ax( )=IV2rf <1V /us

6
sof < & ~159kHz
27

4) H(s)Z 13} low pass filter® approximation

H(s)z 10
S
A+ )
27100kHz
1
rT=———=1.59us
27100kHz
_t
SV, =10V, (1-e 7)
Output voltage?] slopeE F-ajHH
dv. 10V, -
slope=—2=—=¢
dt T

Vs=1Vo] P =& slope? maximumzt-e t=0°14 6.29V/us’} ¥ 1L slope”} 1V/us7F H & A

Eds

rlo

t
mef=1V/us
T

—t/1.59US:ln£
10

t=2.92us

t>2.920| = slew rate T ZtolA] slew rateoll &3+ A|dHS kx| kA #Ht},



Vo=9.9V 7} ¥+ AIZh&

_t
10(1-€ 7)=9.9V
t

10e © =0.1V

t=7In100=7.32us

) E————
Slope=dV./dt
1VI
0 2.9iZus 7.32us >



