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* Vge(T) =Vgo + (VeeoVeo)(T/Ty) - v V1 In(T/Tg) + V1 In(I /I o)

= Je o T* = Vge(T) = Vo + (VeeoVeo)(T/Tp) - (v - &) V1 In(T/T))
for Vg = 1,2V, Vgey = 0,7V, y=35and a = 1

D OV e/OT = (Vaey-Veo) Ty - (- a)(k/g) = - 2 mV/® C @ T,= 300 KO

« V. = kT/q = 8V, /6T = kiq ~ + 0,086 mV/° C
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structure

R0O=10K, R1=5*10K
R3,4=2*10K,R2=12*10K

S Veer = Ry 1y = (Ro/RY[ Ve 01,21 V1 (RY/R)IN(N) + Ve (R1/R3 ) IN(T/Ty) ]
for Vge 01.2(T) = Vgo + (Veeo-Veo)(T/Ty) - (v - 1) V4 In(T/Ty)
VBE,03(T) = Voo + (Veeo-Veo)(T/TO) — (v - 0) V1 In(T/TO)

- Second order compensation --->R;, = R,/(y - 1)
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V4 Source of error 2.

Ll

(/
Type of Res. Res. Res. | Trans. Current mirror
error Mismatch | Tolerance | T.C. | mismaitch mismatch
Errorin 2% 20% 2% 10%
devices
Relative Small large small | small large
magnitude
V. NI V.
I =—L In(—%) =—"In(N)
PTAT RO . RO
For Res. Tolerance: |, =T In(N) x T IN(N)(L- ) = sy (15,
- R,@+06R) R,
For current mirror V NI V N, (1+0,) V
mismatch: IPTAT_I =— In( Cl): . In[ =2 I 1= | prar +_T5|
RO ICZ R0 IC2 RO

Layout:
all the transistors and resistors are common-centroid, identical

use low T.C. and low Tolerance Res.
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Resistor tolerance 10%

DC Eesponse
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Peak diff:-32mv @35C~R
12mv @45C~L
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AL  current mirror mismatch 10% 2N
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t[lt With different cadence simulator versions

e Use Cadence -mmsim60 e Use Cadence-mmsim62
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