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Parameter Value
Gain > 60db
ou > 270 *200MHZ
S.R >200V / psec
Vemi =0.7V
Vemo =0.7V
Peak to pgak output >0.5Vp—p
swing
CL =2pf
vdd =1.8V
PM >60° > 60
SR =1In/Cl

Ins = S.R x Cl = 400pA Ins > 400 pA

t"")‘“fgs" ).L:.u o ID5:2mA )LA.O.A
ID1’2: Ips/2=1mA

gmia=V 2B Ipio B=0.072
B = Up Cox (W/1)1,2
S 50 2
tp Cox = 50 RA/V pn Coy =150 pA/V,
(W/1)1.2= 0.072/50p = 1400

S oo S5 53 1, Vs = 0.65 lia
Vth: 4mV
ID1 =1/2 Up Cox (W/l)l,z(Vgsl-Vth)z Vgsl =0.5V

Vop— Veits = V cffsa

Verriz + Verna

[ (W) b Jes jo yelaie cpl glp 0gd i +V 5 lode
Oylg o ygus 3l as i ay ools ialS |, Vs g ools il

Sg2s linear 4 cut off a>U
|, Koo sl ygim 35 W) ) e 3lgn el 5l oslizd b Jl>
:0)5] Cewd u‘ﬁ"ns" j...;

Vb = Veits — V efrda - Verrio- Verna > 0.7

Vers + V cirdaT Vefriz +Verna > 1.1
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fue = gm1,2/ 2nCl
gmi2=200 x 106 x 2w x 2 X 10-12 =2.5m
gml,z > 2.5m
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Veiri2 = Vema= 0.1 Ve = Vema = 0.12

9 ML: &Jj A ).L......a A.al.n AScho )LL.O.-A o}ws‘o ool aS

(W/)=1Ip/ Y% x pu % Ve

Vds ID )3*"""")"')" (W/l)]a,Za (W/l)]a Ja — 1333 (W/l)34 = (W/1)3a4a 2770
-1.2224 -2.2809m M5
-460.6420m -1.1404m Ml
-460.6420m -1.1404m M2 ol eS|y jlae lile 55l eolanl L
-482.2232m -644.2314u M3 odwlawsd polde alie (g0l 0 U (g 5lwacls 5 IRV RS
-482.2232m -644.2314u M4
-482.2232m -644.2314u M3a 35 bl 5 b sileesly G ot (Sws Jelos ]
-482.2233m -644.2314u Md4a 4O LQJH}_J)J dodd 45 M.;)S (°'°’|)5 |) LJQJJ_,*, (W/]) ﬁ‘gﬁa
NEo0m  cdme Mz BT S s 8 ot et
116.9835m 1.7847m Mi11 AL IVl A s cenl ool (5,850l
-684.7478m 1.7847m0-100u M12
-684.7478m -100u Mpl oolaruwls g0 sloyledl polie o b gin 3l 5 olal Y Jgus
-1.2248 -142.6037u Mp2 s, L oo ;o
-1.2734 -77.7492u Mp3 CImE s S ?
575.1774m 142.6038u Mn2 Parameter Value
526.6023m 77.7492u Mn3 ms (w/1)=1100
m;, my (w/1)=1400
m3, M4, M3,, M4, (w/1)=2700
Mia,M2a (W/l):900
my,mp (w/1)=1000
mp1 (w/1)=50
mp: (w/1)=70
Myp3,Mn2,Mn3 (W/l):38
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&k e S 2 oS S 575.0774m Vbias2  1169835m  C
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0 V+ 1.3178 D

0 V- 1.3178 E

1.8 Vdd 835.5535m F
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*A*% yoltage sources

element 0:vdd 0:v+ 0:v-

volts 1.8000 0. 0.

current-3.8897m 0. 0.

power 7.0015m 0. 0.

total voltage source power dissipation=7.0015m
watts

*®*¥%%% current sources
element 0:ibias

volts 1.1153

current 100.0000u
power-111.5252u

total current source power dissipation = -111.5252u
watts

oslal transient = ;s .four L= 5l THD aculxe sl 5
o 5l eolasul L Hspice .aos oo |y 5 polie a5 oS oo

Sews |y )98 G Sl gl Sge)le 4l )35 s
.0)5|L_;o
fourier components of transient response v(g)
dc component =  6.980E-01
normalized phase normalized

harmonic freteuency fourier

no hz) = component component  (deg) phase (deg)

1 100.0000k 10.016lm  1.0000 179.5620 0

2 200. 0000k 5.0078m 499,9735m -179.6801 -359.2421
3 300. 0000k 3.3386m 333,3221m -179.1879 -358.7499
4 400. 0000k 2.5040m 250.0019m -178.7622 -338.3242
5 500, 0000k 2.0033m 200.0129m -178.3630 -357.9250
6 600.0000k  1.6696m 166.6892m -177.9771 -357.5391
7 700. 0000k 1.4312m 142, 8885m -177.5989 -357.1609
8 800.0000k  1.2524m 125.0397m -177.2253 -356.7873
9 900. 0000k 1.1134m 111.1588m -176.8550 -356.4170

total harmonic distortion =  73.4695 percent
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Limiting Amplifier Using Negative Impedance
Compensation and Its Application” IEEE
TRANSACTIONS ON VERY LARGE SCALE
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Fully Differential Operational Amplifier for Long-
Life Autonomous Portable Equipment ~ IEEE
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o
the results of the sqrt of integral (v*2 / freq)

using more points from fstart to fstop
results in more accurate total noise values.
total output noise voltage = 6.6229m volts

total equivalent input noise = 13.6995u
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