Description of the schematics

1) Opamp_core
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Bias choices:

[0=100 pA, =50 pA thus: [;=100 pA

Wio/Lio =20u/2u, Woi/Lo1=40u/2u In order to have nearly Vgs-Vt=200 mV
W1/L1=50u/2u: in order to have nearly Vgs-Vt = 100 mV

W3/L3=150u/2u, in order to have Vgs-Vt nearly 250 mV



2) Bias generator.
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Choices: Use smaller currents than in the opamp_core, in order to save power.
Ipias = 10 LA

Ma4 5=Ma =M b

M v=M;5 ,=M2 p=M22 b

Ips v=Ip2 v=Ip22_b=Ipias=10 LA
Then: (W/L)2 b=(W/L)o1 Ipa v/To =(W/L)o1 Tvias/To=(W/L)o1/10 = 4u/2u

(W/L)s_v=(W/L)3lbias/Ti=(15u/2u)

Vir:

In order to maintain M>_p, M2 1 (and then Moi, Mg, Mo in the opamp) with Vps=Vpsat (condition for
mirror wide dynamic), we need to make:

Vbs2_b=(Vas-Vi1_v+Vi_v+(Vas-V)z b+ Vi b—(Vas-Voe b—Vie b—(Vas-Via b—Vu b=(Vaes-Vi)2_b
(Vis-V)3 6=(Ves-Vi)s_b+(Vas-Vi)a b.

Since we chose to make M4 »=M> p, this would require: (W/L)3 v=(W/L)2 v/4. We chose to make
(W/L)3_=(W/L)>_v/10 in order to have more margin and keep Vps2_p far from saturation.

Vi2: The condition is: (Vgs-V)7_6=Vbs3+(Vags-Vi)s. In order to make Vps3=(Vgs-Vi)3=Vpsars, we
would need to make (W/L)7 1=(W/L)s v/4 (because Ms 1 is used to bias M3), so that Vgss=Vgs3 and we
chose (Vags-Vi)5=(Vags-Vy)3 in the op-amp. In this case we made (W/L)7 p=(W/L)s _v/4.5.



3) CMFB control
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The CMBF control has been implemented using the conventional static approach. We have chosen to
make the circuit work with the same currents as the core op-amp. In particular, the two differential
pairs M21-M22 and M23-M24 are biased by the same nominal current flowing into M3 and My of the op-
amp (I;). For the choices made in the op-amp design, these currents are equal to lop. M3 (and M3p) are
identical to M3-My of the op-amp. M21-M24 have been designed to have a large Vgs-Vy, in order to
provide enough differential input range to the pairs, to guarantee a large enough output swing for the
opamp.

In particular: W21=8u, Lo1=2u. The resulting Vgs-Vis nearly 300 mV.



