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Fig 2
Fig 3
Fig 4
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OP AMP

OP AMP
(W/L) (Gw) (Au) (GBW)
(PM) (CMRR) (PSRR) (SR)
(ST)
OPA
SPEC
SPEC
SPEC
CMRR Common Mode Rejection Ratio
PSRR Power Supply Rejection Ratio
SR Slew Rate
TS Setup Time
THD Total Harmonic Distortion
OPA Operational Amplifier
CMIR Common Mode Input Range
PM Phase Margin
VOS Voltage offset
umc United Microelectronics Company




3.3V 0.35umCMOS cascode
Miller
2.1
Ta=55  Vdd=3.3V5% RL=10Kohm
CL=3pf Gain=1 -10~ 85 chrt0.35u 3.3V CMOS
Aol >90 dB
GBW small signal >60 MHz
BWecl | gain=-1,Rf=10Kohm >55 MHz
peakshoot<0.5dB
small signal
CMIR 0~2.4 \Y/
CMRR | Vem=1.65V f=1kHz >90 dB
SWING RL=100Kohm 0.3~3.0 \Y
SR gain=1,step=1.5V >60 V/us
TS gain=1,step=1.5V <120 Ns
PSRR Vdd=3.3V >60 dB
Vos <1 mV
Ro gain=1,f=10KHz <1 Ohm
RL=10Kohm gain=1 >6 Pf
peak overshoot<3dB
THD | RL=10Kohm,CL=3pf <-75 dB
V0=1.6521.2Vpp
gain=1,f=100KHz
Iss <700 UA




2.2

2 0.1dB flatness -3dB

Fig3.1 CMOS
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Circuitry

&

L 4 ¥ v
v] o—a|+ Differential ngh vout | Output
Transconductance s Gain * Buffer

V20—>- Stage Stage

F &~ F 3
Bias
Clircuitry
Fig 1 Opamp



3.1

3.1.1
0-2.4V
PMOS cascode
90dB OPA
cascode cascode
Voo
Mg My, .
?hzugua ”4t
lgg +—o Vou
¥b3  [Ms M
Vst v, o ——
x
?hd4|a-—{
= M ”5%
Fig 2 cascode
3.1.2
Voo
Vo —E M, 0.3-3V
vnut
Fig 3
3.1.3

Miller

0—3.3V
80dB
3.3V

M2



A@JEF | vbi

| NB
ﬂG_NDgF 4 Vb2
£?
Fig 4
3.2 (Symbol)
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4.1

4.1.1

PMOS

cascode

4.1.2
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|
Fig 6 Opamp

Miller

Folded cascode
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Fig 7
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Fig 8
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4.1.3.3 Miller
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Miller

]
PL= gnRIRIICe

~Smlil
P2 = Cpy

i SmlIl
1= Cc

P1 Miller
p2 GBW
Z1

Opamp

1 Emi
GB = Ayd(O)Ip 1l = (gmIgmIRIRID g 7 RIRC, = C,
4.1.4
4.1.4.1
Fig 4 10uA
Vb3 P2 P10 Cascode (N6 N7)
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Cascode (P3 P4 P5

Fig 9

4.2

4.2.1

3.3V 0.35umCMOS
0.35um

4.2.2
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60<= 2.2

z,=3m 5 1068 =10 n
C C
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I c
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C, =1pF

4.2.3

1.PMOS P2

P2 (SR)I,, =SR-C, =60V /us-1pF = 604A

2. N2 N3

P3 P4 I,=1,=121,,-15l,,

Ly, =l s = 90LA

3. N4 700l1A |5 = 360A
4.2.4 GBW P1 P2 SP1, 2

GBW 60MHz PO P1 P2 Vps

GBW 100MHz

= g,y =GBW -C_ =100M -1pF - 277 = 62855

2

2
gml — (378/'18) — 658
Kp-l,, 10-60uA

= Spy = Spg =

4.2.5 P7 SP7
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g rin _ 41461

=S, = = = 2388
2Kplp;  2-10u-3604A
4.2.6
R zCL+CC_ 3pF +1pF 965 ~ 1K

7 g9.,C, 4146us-1pF
4.2.7 Cascode
VDSP3 :VDSP4 =0.5V VDSPS :VDSPG =0.3v VDSNO :VDSNl =0.3v

2:0p, _ 2:904A .,

S = = = =
DSP3 DSP4 KP VDZS 10 . (05)2
2.1 2-90LA
S s =S pepe= 2 = =200
DSP5 DSP6 KP VDZS 10 . (03)2
2.1 2-90A
S oo =S peyi= —— N0 = =288
DSNO DSN1 KN VDZS 25 . (03)2
4.2.8
PMOS P2
| 60LA
Vosss =Voo — Vi (MAX) ~Vip — |—P2— =33-24-07— | = 0.2-0.096 = 0.104V
DSP2 DD IN ( ) TPO KP . SPO 10 . 658
5, - 20y, 260 o0

Ko Voe,” 10-(0.104)
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CMRR
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5.2

5.2.1

Aol >90 92,51 dB
GBW small signal >60 64.57 MHz
CMIR 0~2.4 0~2.4 Vv
Vcem=1.65V 95.2
CMRR f=1kHz >90 dB
SWING RL=100Kohm 0.3~3.0 | 0.3~3.0 \
SR gain=1,step=1.5V >60 65.298 Vl/us
TS gain=1,step=1.5V <120 118 ns
PSRR Vdd=3.3V >60 78.91 dB
Vos <1 0.1745 mV
Ro gain=1,f=10KHz <1 82.12m | Ohm
RL=10Kohm gain=1 >6 6 Pf
peak overshoot<3dB
THD |RL=10Kohm,CL=3p] <-75 -79.59 dB
fV0o=1.65+1.2Vpp
gain=1,f=100KHz
Iss <700 720.82 uA
-1 -2 -3 -4
0.1dB flatness 27.54 7.079 4.074 2.951
MHz
-3dB 85.1138 | 85.1827 | 84.5737 | 84.1299
MHz
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5.2.2

4@

3gEu |

20@u |

1060 L.,
—4G.G

PO 658 P6 200 NO 80
P1 658 P7 2388 N1 80
P2 1109 P10 1663.5 N2 28.8
P3 72 P11 184 N3 28.8
P4 72 N7 28.8 N4 115.2
P5 200 NG 80

Yos VI temperature

It (WS("/0ut” “iexport/home/ldling/simulation/ovos/hspiceS/schematic™”) — 1.65)
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temperature { amps }

Fig 20 VS

Fig 20 VS
Fig 21
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Compute average coefficient of Yos

16646, 7 average(deri({VS{"/Out" "/export/home/ldlin/simulation/aVYos/hspiceS/schematic™) — 1.65)))
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Cadence Design Framework

(Version 4.4.6)
chrt0.35u 3.3V CMOS
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