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A . Schematic

1. core amplifier

UUFEnERE)

*STAGE 1*

MO W=1u L=1u m=200
M1la/M11lb W=1u L=0.5u m=100
M12a/M12b W=1u L=1u m=90
M13a/M13b W=1u L=1.3u m=140
M14a/M14b W=1u L=0.7u m=10

*COMPENSATION*
Mcla/Mclb W=0.8u L=0.8u m=19
Mc2a/Mc2b W=1u L=1.8u m=5
Mc3a/Mc3b W=1u L=1.8u m=5
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*STAGE II*
M21a/M21b W=1.2u L=0.8u m=20
M22a/M22b W=1u L=2.2u m=10
*STAGE Il1*
M31a/M31b W=1u L=0.8u m=10
M32a/M32b W=1u L=1u m=10
M33a/M33b W=0.9u L=0.7u m=250
M34a/M34b W=0.9u L=0.7u m=250
C10.01p
C20.5p
C30.01p
C40.5p

2. Biasing Circuit

Mb0 W=1.2u L=1u m=40
Mb1l W=1u L=1u m=30
Mb2 W=1.2u L=1u m=200
Mb3 W=1u L=1u m=50
Mb4 W=1.2u L=1u m=200
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3. Common_Mode Feedback
Mcml W=1u L=0.8u m=4
Mcm2 W=1u L=0.8u m=30
Mcm3 W=1u L=1u m=4
Mcm4 W=2u L=0.8u m=8
Mcm5 W=1u L=0.8u m=50
Mcm6 W=1u L=1u m=8
Mcm7 W=1u L=1u m=22
Mcm8 W=1u L=1u m=90
Mcm9 W=1u L=1u m=40
Ro_cm 15K

Rn_cm 10K

Rp_cm 10K
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B . Simulation result
1. Supply voltage : All 1.4V
2. Power<5mwW

TT : total power=2.5169mW

***++ yoltage sources

subckt
element O:wvdd 0:vgnd O:vinn O:vinp O:wvocm
volts 1.4000 0. 700.0000m 700.0000m 70OO0.0000m
current -1.6681m 1.4878m O. 0. 14.7779u
power 2.3353m 0. 0. . -10.3445u
total voltage source power dissipation= 2.3250m watts
]
*FH*** current sources
subckt
element O:iref
volts 937 .1855m
current 55 .0000u
power -51.5452u
total current source power dissipation= -51.5452u watts
**** resistors
subckt xop xop xop
element O:rloadl 0:rload2 l:ro_cm l:rn_cm 1l:rp_cm
r value 10.0000k 10.0000k 15.0000k 10.0000k 10.0000k
v drop 827 .6296m 827 .6259m 221.6689m -23.3298m -23.3335m
current 82.7630u 82.7626u 14.7779u -2.3330u -2.3333u
power 68.4971u 68.4965u 3.2758u 54.4280n 54.4451n
SS : total power=2.144mW
**** yoltage sources
subckt
element 0:vdd 0:vgnd O:vinn O:vinp 0O:vocm
volts 1.4000 0. 700.0000m 700.0000m 700.0000m
current -1.2233m 942 .9679u 0. 0. 2.8509u
power 1.7126m 0. 0. 0. -1.9956u
total voltage source power dissipation= 1.7106m watts
**** current sources
subckt
element ©O:iref
volts 883 .3712m
current 55.0000u
power -48 .5854u
total current source power dissipation= -48.5854u watts
**** resistors
subckt Xop Xop Xop
element 0:rloadl 0:rload2 l:ro_cm l:rn_cm l:rp_cm
r value 10.0000k 10.0000k 15.0000k 10.0000k 10.0000k
v drop 1.3875 1.3875 42 .7636m 1.5156m 1.5156m

current 138.7490u 138.7490u 2.8509u 151.5576n 151.5576n
power 192.5129u 192.5129u 121.9149n 229.6970p 229.6970p

SF : total power=2.5001mW

**** ypltage sources

subckt

element 0:wvdd 0:vgnd O:vinn Q:vinp B:vocm
volts 1.4000 0. 700.0000m 700.0000m 700.0000m
current -1.6551m 1.4686m 0. 0. 17 .6832u
power 2.3171m 0. 0. 0. -12.3782u

total voltage source power dissipation= 2.3048m watts
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**** current sources

subckt
element O:iref
volts 883 .3712m
current 55.0000u
power -48.5854u
total current source power dissipation= -48.5854u watts

*F*** resistors

subckt Xop xop xop
element ©0:rloadl 0:rload2 l:ro_cm l:rn_cm l:rp_cm
r value 10.0000k 10.0000k 15. 0000k 10.0000Kk 10.0000k
v drop 843 .9634m 843 .9647m 265.2478m -36.2342m -36.2329m
current 84.3963u 84.3965u 17 .6832u -3.6234u -3.6233u
power 71.2274u 71.2276u 4.6904u 131.2920n 131.2826n

FS : total power=2.5089mW

**** yoltage sources

subckt
element ©O:wvdd 0:vgnd Q:vinn O:vinp @:vocm
volts 1.4000 0. 700.0000m 700.0000m 700.0000m
current -1.6621m 1.4785m 0. 0. 17.0114u
power 2.3269m 0. 0. 0. -11.9080u
total voltage source power dissipation= 2.3150m watts

**%*% current sources

subckt
element ©O:iref
volts 917 .8063m
current 55.0000u
power -50.4793u
total current source power dissipation= -50.4793u watts

**** resistors

subckt xXop xXop xop
element 0O:rloadl 0:rload2 l:ro_cm l:rn_cm l:rp_cm
r value 10.0000k 10.0000k 15.0000k 10.0000k 10.0000k
v drop 833.1195m 833.1197m 255.1712m -35.0104m -35.0102m
current 83.3120u 83.3120u 17.0114u -3.5010u -3.5010u
power 69.4088u 69.4088u 4.3408u 122.5727n 122.5715n

FF : total power=2.6655mW

**** yoltage sources

subckt

element 0:vdd 0:vgnd O:vinn O:vinp 0:vocm
volts 1.4000 0. 700.0000m 700.0000m 700.0000m
current -1.8131m 1.6861m 0. 0. 30.3283u
power 2.5383m 0. 0. 0. -21.2298u
total voltage source power dissipation= 2.5171m watts

**** current sources

subckt
element O:1iref
volts 978 .6917m
current 55.0000u
power -53.8280u
total current source power dissipation= -53.8280u watts

**** resistors

subckt xop xXop Xop
element ©O:rloadl 0:rload2 l:ro_cm l:rn_cm l:rp_cm
r value 10.0000k 10.0000k 15.0000k 10.0000k 10.0000k
v drop 483 .3455m 483.3479m 454.9245m -412.4525m -412.4501m
current 48.3345u 48.3348u 30.3283u -41.2452u -41.2450u
power 23.3623u 23.3625u 13.7971u 17.0117u 17.0115u
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3. DCgain >90dB & Unity-GBW >40MHz & P.M. 60°<PM<100°
TT : DC gain =112.5963dB, Unity-GBW =57.2039MHz, P.M. =166.6701°

*k*E*¥** ac analysis tnom= 25.000 temp= 25.000 *****x*

dcgain_in_db= 112.5963 at= 10.0000
from= 10.0000 to= 1.0000g
dcgain= 426.4002k at= 10.0000
from= 10.0000 to= 1.0000g

unity frequency= 57.2039x
phase= -13.3299
phase_margin= 166.6701

X0 Y13

- X 316k Y.-89.6

— et

56 8 00M

SS : DC gain =-90.0010dB, Unity-GBW =failed, P.M. =failed

¥***** ac analysis tnom= 25.000 temp= 25.000 ******
dcgain_in_db= -90.0010 at= 1.0000g
from= 10.0000 to= 1.0000g
dcgain= 31.6190u at= 1.0000g
from= 10.0000 to= 1.0000g
unity frequency= failed
phase= failed
phase_margin= failed

1k

FISrEge GRS ESE EERE T
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SF : DC gain =113.5391dB, Unity-GBW =49.2666MHz, P.M. =166.1738°

**¥*x*¥** ac analysis tnom= 25.000 temp= 25.000 **¥***x*
dcgain_in_db= 113.5391 at= 10.0000
from= 10.0000 to= 1.0000g
dcgain= 475.2857k at= 10.0000
from= 10.0000 to= 1.0000g
unity frequency= 49.2666x
phase= -13.8262
phase_margin= 166.1738

- X0 Y14

¥EXEX*¥ ac analysi

dcgain_in_db= 112
from=
dcgain= 427 .3309k
from=
unity frequency=
phase= -13.9342

phase margin= 166

FS : DCgain =112.6153dB, Uni

- X316k Y.-89.7

=y -
OM

394MHz, P.M. =166.0658°

* & ok kK

49.2M] 1¢

ty-GBW =55.9

25.000 temp=

at= 10.0000
to= 1.0000g

10.0000
to=

s thom= 25.000
.6153
10.0000
at=
10.0000
55.9394x

1.0000g

.0658

[
v X:55.6M Y:0

- X 55.6M Y.-13.9

“ X:316k Y-89.6



105060026 1% # 105060012 3 7 3

FF : DC gain =110.9285dB, Unity-GBW =55.8222MHz, P.M. =170.4710°

""" ac analysis tnom= 25.000 temp= 25.000 ******
dcgain_in_db= 110.9285 at= 10.0000

from= 10.0000 to= 1.0000g
dcgain= 351.9033k at= 10.0000

from= 10.0000 to= 1.00009
unity_frequency= 55.8222x
phase= -9.5290
phase_margin= 176.4710
B Custom WaveView Version K-2015.06 Synopsys, Inc.  @ws40
File WaveView Panel Axes Tools Config Help
ES|d® ETXD A d8EN8 oKL o [l oy 9 T oo 4 fSSisM
Output View * BT R SEEs
L. c

# 2 DO:11_acac

- X316k Y--89.5

HERTZ (Hz) (log)

Ha) (o
|
Filter [ [ar =]| waveview1

comment :
g T FTE 10kHz Y phase margin )8 B 60~90 W - BE2HMEER
st & =0 phase margin ;88 <90 ER - kR 7 7E SS corner b -
4. common mode rejection ration (C.M.R.R.) at 10KHz > 110dB
C.M.R.R.=Apm/Acm_om
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SS : CM.RR.=455-239=216dB

[IeraEel SIIFAMENE oS BEEME #15
0 100

1
(hin)

FS : CM.RR.=163-37.5=125.5dB
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FF : CM.RR.=157-16.2=140.8dB

ERTZ04 ) 0 10 T 100k 1M M

5. power supply rejection ratio+ (P.S.R.R.+) at 10KHz > 110dB
P.S.RR.+ :Ainput_output/AVdd_output

TT : PS.RR.+=|-137+25|=134.5dB

ols Config Help
oW SER SR L

& e | b D R 3 oo £ xf10k
T 100
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SF: PS.RR.+=131-3.25=127.75dB

FIgrgTie BIEERE 25E BEEYE #15

FS : P.S.RR.+=134-3.61=130.39dB

FF : P.S.RR+=112+32.6=144.6dB

D OREE
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6. power supply rejection ratio- (P.S.R.R.-) at 10KHz > 110dB

P.S.RR.- =Ainput_output/iA\Vss_output
TT : P.S.RR.-=149-16.4=132.6dB

IS IR IS EERE
I 10¢

SS : P.S.RR.-=253-38=215dB

fercreIg/e SiliFAEEE SIS EEEME FE
10 100

SF: PS.RR.-=147-13.7=133.3dB

FITEE ITERE e BT 5
10 100

12
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FS : P.S.RR.-=153-12.4=140.6dB

FIErEge Gl FHELE SEE SRR 55

FF: PS.RR-=112+32.6=144.6dB

IS Gl G S

7. S.R. + >10V/us & Settling+ <1us
TT : slew rate+ (S.R.+) =10.2852V/us, settling time+ =499.9990us

t* transient analysis tnom= 25.000 temp= 25.000 **
final= 898.5120m
hlimit= 898.6018m
1limit= 898.4221m
htime= 500.0496u
ltime= 500.0490u
pos_settling= 499.9990u
finall= 899.3145m
hlimitl= 899.4045m
1limitl= 899.2246m
htimel= 500.0490u

ltimel= 500.0490u

pos_settlingl= 499.9990u

final2= 802.5781u

hlimit2= 802.6583u

1limit2= 802.4978u

htime2= 500.0490u

ltime2= 500.0490u

pos_settling2= 499.9990u

srp_time= 77.7816n targ= 135.8147n  trig= 58.0331n
srp= 10.2852x
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SS : slew rate+ (S.R.+) =failed, settling time+ =failed

#*kx4% transient analysis tnom= 25.000 temp= 25.000 **¥*i*
final=-223.2143u
hlimit=-223.2367u
1limit=-223.19206u

htime= failed
ltime= 324.2789n
pos_settling=
finall=
hlimitl=
1limitl=
htimel= 72.0038n
ltimel= ed
pos_settlingl=
final2= 1.3873
hlimit2=  1.3874
1limit2= 1.3872
htime2= failed
ltime2= 72.0091n
pos_settling2= fa d
**warning** (15_stepp.sp:57) .MEASURE srp_time never reached the trigger value, Measurement f
**warning** (15 _stepp.sp:57) .MEASURE srp_time never reached the target value, Measurement f
srp_tim led trig= not found

* transient analysis tnom= 25.000 temp= 25.000 *
final=  9.3265m

hlimit=  9.3274m
lTlimit=  9.3255m

htime= 500.0490u

ltime= 500.0490u
pos_settling= 499.9990u
finall= 11.8298m
hlimitl= 11.8309m
1limitl= 11.8286m
htimel= 500.0490u
ltimel= 500.0490u
pos_settlingl= 499.9990u
final2=  2.5033m
hlimit2=  2.5035m
1limit2=  2.5030m
htime2= 500.0490u
ltime2= 500.0490u
pos_settling2= 499.9990u
srp_time= 6.2345n targ= 63.5752n trig= 57.3407n
srp= 128.3188x

FS : slew rate+ (S.R.+) =109.5220V/us, settling time+ =499.9990us

*#dkdk transient analysis tnom= 25.000 temp= 25.000 *idd*
final= 346.8351m
hlimit= 346.8698m
1limit= 346.8004m
htime= 500.0490u

ltime= 500.0490u
pos_settling= 499.9990u
finall=  1.3889
hlimitl= 1.3890
1limitl= 1.3888
htimel= 144,2949n

1ltimel= 500.0498u

pos_settlingl= 499.9998u

final2= 1.0421

hlimit2= 1.0422

1limit2=  1.0420

htime2= 500.0490u

1time2= 500.0490u

pos_settling2= 499.9990u

srp_time= 7.3045n targ= 66.1503n trig= 58.8458n
srp= 109.5220x
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FF : slew rate+ (S.R.+) =10.2852V/us, settling time+ =499.9990us

*##4dd% transient analysis tnom= 25.000 temp= 25.000 *#**+*
final= 898.5120m

hlimit= 898.6018m
1Llimit= 898.4221m

htime= 500.0490u

ltime= 500.0490u

pos settling= 499.9990u
finall= 899.3145m
hlimitl= 899.4045m
1limitl= 899.2246m
htimel= 500.0490u
ltimel= 500.0490u

pos settlingl= 499.9990u
final2= 802.5781u
hlimit2= 802.6583u
1limit2= 802.4978u
htime2= 500.0490u
ltime2= 500.0490u

pos settling2= 499.9990u
srp_time= 77.7816n targ= 135.8147n trig= 58.0331n
srp= 10.2852x

8. S.R.->10V/us & Settling- <1us

TT : slew rate- (S.R.-) =10.2852V/us, settling time- =499.9990us

¥rdkdx transient analysis tnom= 25.000 temp= 25.000 ***ii*
final= -5.1974m

hlimit= -5.1979m
llimit= -5.1969m

htime= 500.0490u

ltime= 500.0490u
pos_settling= 499.9990u
finall= 622.1839u
hlimitl= 622.2461u
Llimitl= 622.1217u
htimel= 500.0496u
ltimel= 500.0484u
pos_settlingl= 499.9996u
final2= 5.8196m
hlimit2=  5.8202m
1llimit2=  5.8190m
htime2= 500.0490u
ltime2= 500.0490u
pos_settling2= 499.9990u
srn_time= 77.7816n targ= 135.8147n trig= 58.0331n
srn= 10.2852x
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SS : slew rate- (S.R.-) =failed, settling time- =failed

25.000 temp= 25.000 #¥¥¥d*
final= 223.2143u
hlimit= 223.2367u
1limit= 223.1920u
htime= failed
ltime= 324.2789n
pos_settling= fai
finall= 1.3873
hlimitl= 1.3874
Tlimitl= 1.3872
htimel= fa C
ltimel= 72.0091n
pos_settlingl=  failed
final2= 1.3871
hlimit2= 1.3872
Tlimit2= 1.3869
htime2= 72.0038n
ltime2= fe C
pos_settling2=
**warning** (16 _stepn.sp:57) .MEASURE srn_time never reached the trigger value, Measurement
_stepn.sp:57) .MEASURE srn_time never reached the target value, Measurement
Led trig= not found

+#k44% transient analysis tnom= 25.000 temp=
final= -9.8941m

hlimit= -9.8951m
1limit= -9.8931m

htime= 500.0490u

ltime= 500.0490u
pos_settling= 499.9990u
finall=  2.4737m
hlimitl=  2.4740m
1limitl= 2.4735m
htimel= 500.0490u
ltimel= 500.0490u
pos_settlingl= 499.9990u
final2= 12.3678m
hlimit2= 12.3691m
1limit2= 12.3666m
htime2= 500.0490u
ltime2= 500.0490u
pos_settling2= 499.9990u
srn_time=  6.2345n targ= 63.5752n trig= 57.3407n
srn= 128.3189x

FS : slew rate- (S.R.-) =109.5328V/us, settling time- =499.9990us

*3  transient analysis tnom= 25.000 temp= 25.000 *
final=-361.5541m
hlimit=-361.5903m
1limit=-361.5180m
htime= 500.0490u
ltime= 500.0490u
pos_settling= 499.9990u
1.0232
1.0233
1.0231
htimel= 500.0490u

ltimel= 500.0490u
pos_settlingl= 499.9990u
1.3848

1.3849
1limit2= 1.3847
htime2= 500.0489u
1time2= 500.0491u
pos_settling2= 499.9991u
srn_time= 7.3037n targ= 66.1465n trig= 58.8427n
srn= 109.5328x
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FF : slew rate- (S.R.-) =10.2852V/us, settling time- =499.9990us

* transient analysis tnom=
final= -5.1974m
hlimit= -5.1979m
1limit= -5.1969m
htime= 500.0490u
1time= 500.0490u
pos_settling= 499.9990u
finall= 622.1839u
hlimitl= 622.2461u
1limitl= 622.1217u
htimel= 500.0496u
1timel= 500.0484u
pos_settlingl= 499
final2= 5.8196m
hlimit2= 5.8202m
1limit2= 5.8190m
htime2= 500.0490u
ltime2= 500.0490u
pos_settling2= 499.9990u
srn_time= 77.7816n targ= 135.8147n
srn=10.2852x

25.000 temp= 25.000 *

58.0331n

trig=

9. specification table

Specification
Design Iierrs Specifi cations T 55 SF FS FF
Technology CIC pseudo technology
Supply voltage <1.8V, 1.4V 14V 1.4V 1.4V 1.4V
power <5mW (10%) 23669 2.144 25001 25089 2.6655
Loading 80pF/10EKQ
DC gain =90dB (10%) 1125063 090.001 113.5391 112.6135 110.92835
Unity-GBW =40MHz (10%) 57.2039 failed 49.2666 55.0394 558222
PM 60" E‘FQ’FJIDD 166.6701 failed 166.1738 166.0658 170.471
]
DC gmin@10KHz 1125063 -304 113.5391 112.6135 110.9285
CMER. @10KHz =110db (3%) 122.7 216 122.3 1255 140.8
P.SRR.+@10KHz =110db (7.5%) 1343 2071 127.75 13039 144.6
PSR ER-@I0KHz =110db (7.5%) 1326 215 1333 140.6 144.6
Uni tv-gain confi suration
SR+ =10V/us (7.5%) 10.2852 failed 1283188 109.522 102852
SR - =10Vis (7.5%) 10.2852 failed 1283189 1095328 102852
Ssﬂnufﬂ-[l\FprﬁTUrﬂﬁ <lus (75%) 4999901 filed 499 990y 409990y 499990y
0.01%) 409990y 409990y 409990y 499990y
Figure of Merit (FoM)
GBW(MHz) /Power(mW)
Smmall ggjml 22 28520784 failed 15. 70585177 22 29638487 2054248734
S.R+(V/us)/Power(mW)
Largg gignal 4. 00685652 failed 5132546658 43 65335352 3.B58638154

17
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C . Design procedure and consideration

1. &7

ERBMSE T —RBIZIERER paper : A 1.2V Fully Differential Amplifier with
Buffered Reverse Nested Miller and Feedforward Compensations - {E# 2K
improve stability #9735 A0U 1 Nested Miller Compensation(NMC) - E#&757AF] A
2R feedback T TI L& assign &1E pole 1 zero WU E(E % pole splitting) - 1B
AERMAY tradeoff 2 BW reduction A large power dissipation - FiLAF reverse
nested miller compensation(RNMC)#E output Ix#E_E—ETR AR capacitor - 51k
o] PLiE BW &KX - {B RHP zero BIREANE AR - R - 5% paper WIFERELH T
—{@#% - BLEN transconductance stage 1 capacitor B¥E EE—1{& buffer
stage - AT FIF Y parallel feedforward transconductance - E—f&& AR ER
MET A - OIS zero IIE IR F slew rate -

g Cr2
11
171 G
rb _{
Om1 Ome L= Oma
Vin + Ny D 02' :‘ _\é:ut
g ol a8 val
lo1 C fre2[ |C» Ot fea[ |Cs 2
- = } — -
"

gmb fLZ&RZ buffer stage - Cm1 1 Cm2 ST IFTHEAE input 2 output AY
feedthrough path - FAZREER RHP zero -
gmf BINEERL 2R H —IRABLEE D RC KBS - ol BUBN slew rate -

18
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2. Bff
l.  Core amplifier circuit

(a) First stage

o J—E [,
R

M12 ] M13 Vb1

gl i Py

Von

EFM2E 1@ Folded cascode differential amplifier - BRI EEE telescopic
BB E AW gain - BEES folded B9%1#1 - FRRLBIIBEEER AR output
swing °

—FRIMEFRIE stage 1 B2 7 A/DREIRE - Z:EZE0AY mos #E A saturation -
SETHEENIEEE  AA—REZEERTEBHANE - BRERE—D—H
FIEETRRE - AlEN:Vds M1 m Bk - S EIR EEAS mos 238 X% Vds 5 - FA8=
fth Vds T B& - FFILRZE m EX - &RE - gIIME 1.4V I5:EA mos #EA
saturation mode - FAMRERASFEK Vdd R/NWIREA - FRIEEM corner i - B8 8
EE2) mos IZIEMWEBRAE @ B3 H tradeoff WiEE—FBHMNREAE -

546 - WEBHRAEE size RS size IF - 2IRIE stage 1 LEBREELAK - AL
FEVRTSERIRIBH size B9
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o -

V
-

(b) compensation stage(gmb)

T first stage 1 second stage F /& - %&1& compensation
stage T Mc1 #1 Mc2 5% 7 WifE capacitor fE% miller

3 compensation A - 52 pole splitting - o] {3 dominant

pole FAI#% - A% second pole &% - A= phase margin

. W& - SINERRE R feedthrough path - FREUE(E stage
- &= RHP zero AR -

compensation stage 8% GBW A phase margin 5 -
REZRIM - FLEBBMBEEIERS spec - BA=RN - HMARY
Vdd K/Ny - BN ERM—FRBS F&Eth&E A saturation M&Es
W size SREREBRHRR/NNEE T - FrAFFBESI L EN VR A
PR -

(c) second stage

ng

-

1

b2

f

Cmi
ot G

S

(d) third

|
'C

Om3
Ms:_'T‘UI:M:n
me|

e

Vop
—0

gmf

%51 second stage FLEEHKIES gain BV - 739 pmos

EMZ' 7389 nmos FEERK—1E ro - FrLAF PR o] LU RIS 8 stage

N|gain| = gm22*(ro22 // ro21) -

= MR gain K/)NWRHE - FPIERS 45 RIZR L — T stage 2 &Y

ize - ERMAINEEM SRS EEER gain WKRIR - ABEBFM

folded cascode amplifier B gain RIRBELRLE - FIIER EH M
ROBEEHRERE -

stage(gmf)

518 stage BERMH—IRABLEEE D RC B9 feedforward B -
o] DUFZRIES slew rate - S8 LEZ—1E current mirror U4 -
slew rate = I/C - PREAFAM M33 Y size AR M31 - M33 EHH
| K- B4 M34 W | e K - Bl slew rate B RS -

B AM7EFZE slew rate # settling time FE - EAX LEEUK
8) M33 F1 M34 iy size B=E - FiEEMIE mos B m RA - A
current mirror B975 3 » 38 | &K - Pl slew rate W AME L7+ - &
BAZER - BREN mRA - PRUER settling time E&A T -
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ll.  Biasing circuit

DC bias voltage generator

Vout

J l
|
' '

M current mirror Z4 voltage #£#%] common source amplifier £ - ol LUiE
HEERIBENERE - [(ERAEZE corner WEEMFE - PR OIS node
HRE I ER bias voltage A - BINL Iref ol IBECHE - FRARKAFF D]
NECREBZANER -

SHMEERAEZ Vb2 - Vb3 K - FEZZEHAE Mbl ~ Mb2 B size - ARE T
) Mb2 ~ Mb4 @R7E current MR EBROBEISFTE - PR size FE Mb0 48E -
REEZEZUKZVEME - RIS ®EER EH A diode connected 2 E & 1E0]
PUER#HRERTEBREZ FHR -
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[ll. Common Mode Feedback(CMFB)

Vocm : output voltage B EETEME(VAd/2)
Veme : B stagel FAZERIE R
Core amplifier &3 E8IME output Von # Vop #2] CMFB i input - FIEE
B stagel FEA - mEMRA Vn_cm ~ Vp_cm #EA CMFB - #4% CMFB &%
Core amplifier 22 Vocm RUFRZE(H Vemc B EBETHAE - &% Core amplifier
T REEIBERIE N N ETT
A CMFB Wi R E R ERESIFE R BISAIARAE - B EHESEE: input signal
MAORRE - DURBESEEHMEBRIVAME®L ; ERBMENLEEZ gain EELL
(3% - B B— R MEBRRET stagel Y gain #iE 5% 500 % - # £ CMFB
BETNREE 100 Lo -
ERTEFS - ¥R CMFBMEZHEEEZNAE - B Vamc BIENEAZRER
M ETROIEAS IR AR (VAd/2) s - B S EE stagel HIARER - DIRFERHME slew
rate FRIFRIR - BUEFHMFBEFE CMFB I mos B4 saturation - [BI#EH Vemc (B
SREFE Vdd/2 - OLUEBEHAS m KIES Vds ~ #A5 L DIBRE Vth 027K Rn_cm -
Rp_cm H1ERREBENIRE.. Z77AREIR
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D . Discussion and conclusion

B BRME-IRERNEE final 5 - EEEZAMEIRMN - S6EEF—(E spec &
RAOREFRBIE—REEFZ AN TREEREHRNEZRELE - I=EE2RA0H
BT - ®HE 7"A 1.2V Fully Differential Amplifier with Buffered Reverse Nested
Miller and Feedforward Compensations"iE% paper : & paper & — 4 IFE R
F ERHMAAKRZ  FULETERMAS —REESEXRENE - RBFERRIERR
SRNERA - FEERXMREHBNRAERELOERE....  B—LERTE PAEZE X
ZEIRLZES R paper AR - FIINZE TRZERR 7#EED paper BEHH
PNREZEEE -

BRESHMEABER  RMUE—BEK REZLATFRERMABICRAER
BEERETE  BEoRSERD  mEERMAEEE—1% - 2hBEESERND
I ENABE - BEitM—a2 —E 2R A saturation mode -
ANEFZREIPEANEZE - SRMAEI—ZHINNRER - BE—E corner MIEBIX
BT - M2 EEHE 7RSS TT 24889 - 1B FF R85, SS A48 - SEATIEEE
7% RERMEMRRBRMAVRF - BIECMFBHEREZNAE - EREFIE
Vemce &[E] stage 1 - W3R Vemce )2 B 7 Vdd/2 RIBTT - ABZE(E core mE M= - ALL
RME 7 RZFHEELS DEEIE CMFB RISTE size - £ [0 XMW bias voltage #
NWREESHREZHEN -

Demo i - BiZth R 7 —LLRIE - RAAL MR - HMEZRELRIRER
EFMEI CMFB - BB —BIRTER paper BIFRHE - FMEBIE O NHER M core
amplifier £ - Bl CMFB B HIFMER AR - MBS TE2REFOKRN - £5
MO EE—REDESEMA -

& - BEAEMES(E final project RUAATE - PN IEERE /2R - LHEEH
#%EEET - frequency compensation 1 slew rate ER2&FAOERR - FTLI—FRTER

EEMNER ARSI ORMT - #RRFEE - BB HRELEFIER -
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