
≔q ⋅1.6 10−9

≔IB 150 ≔I1 1

≔CL 10

≔VDD 10

≔VDsat1 100

≔VTN 0.38 ≔KN 500 ――
2

≔KB ⋅⋅1.38 10−23 ―

≔VTP 0.33 ≔KP 100 ――
2

＝⋅KB ―――
(( ⋅300 K))

q
0.026 ―――

⋅

⋅3

≔μN 670 ――
2

⋅
≔μP 250 ――

2

⋅
(Manual BSIM3v3)

(tox: Cadence measurements)

≔εox ⋅⋅3.9 8.854 10−14 ―― ≔tox_N ⋅2.73 10−16 ≔tox_P ⋅2.86 10−16 ≔Cox_N ――
εox

tox_N
≔Cox_P ――

εox

tox_P

≔K1 −0.8 ≔K2 0.916666 ≔K3 ――――
−0.594611

Cox_N

≔K4 ―――
0.039177

Cox_P



≔gm ⎛⎝ ,ID VDsat
⎞⎠

⎛
⎜
⎜
⎜⎝

,,<VDsat ⋅⋅KB ―――
(( ⋅300 ))

q
2 ―――――

ID

⎛
⎜
⎝

⋅KB ―――
(( ⋅300 ))

q

⎞
⎟
⎠

⋅2 ――
ID

VDsat

⎞
⎟
⎟
⎟⎠

≔W_LN ⎛⎝ ,ID VDsat
⎞⎠ ――――

⎛⎝ ⋅2 ID⎞⎠

⋅KN VDsat
2

≔W_LP ⎛⎝ ,ID VDsat
⎞⎠ ――――

⎛⎝ ⋅2 ID⎞⎠

⋅KP VDsat
2

≔WN ⎛⎝ ,,ID VDsat L⎞⎠ ――――
⎛⎝ ⋅⋅2 L ID⎞⎠

⋅KN VDsat
2

≔WP ⎛⎝ ,,ID VDsat L⎞⎠ ――――
⎛⎝ ⋅⋅2 L ID⎞⎠

⋅KP VDsat
2

＝ICTAT1 ―――
VCTAT1

R1

Currents 
Subctraction＝ICTAT2 ―――

VCTAT2

R2

＝VREF
((T)) ⋅―

R3

R1

⎛
⎜
⎝

−VCTAT1
((T)) ⋅―

R1

R2

VCTAT2
((T))

⎞
⎟
⎠

＝――――

――
d

dT
VCTAT1

――
d

dT
VCTAT2

―
R1

R2

Achieve Temperature 
Independence
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≔W_L1 1
≔R1 1

＝VCTAT1
⎛⎝ ,W_L1 R1

⎞⎠ +VTN ――――――――――
+1 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+1 ⋅⋅⋅⋅2 R1 VTN KN W_L1

⋅⋅KN W_L1 R1

＝――
d

dT
VCTAT1

⎛⎝ ,W_L1 R1
⎞⎠ +VTN

⎛
⎜
⎜
⎜
⎝

+――
K1

VTN

―――――――――

−+――
K1

VTN

R1 ――
K3

μN

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+1 ⋅⋅⋅⋅2 R1 VTN KN W_L1

⎞
⎟
⎟
⎟
⎠

⋅――――――――――
+1 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+1 ⋅⋅⋅⋅2 R1 VTN KN W_L1

⋅⋅KN W_L1 R1

⎛
⎜
⎝

−――
K3

μN
R1

⎞
⎟
⎠

Dimensioning 
of R1 and W_L1
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≔W_L2 1
≔R2 1

＝VCTAT2
⎛⎝ ,W_L2 R2

⎞⎠ +VTP ――――――――――
+1 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+1 ⋅⋅⋅⋅2 R2 VTP KP W_L2

⋅⋅KP W_L2 R2

＝――
d

dT
VCTAT2

⎛⎝ ,W_L2 R2
⎞⎠ +VTP

⎛
⎜
⎜
⎜
⎝

+――
K2

VTP

―――――――――

−+――
K2

VTP

R2 ―
K4

μP

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+1 ⋅⋅⋅⋅2 R2 VTP KP W_L2

⎞
⎟
⎟
⎟
⎠

⋅――――――――――
+1 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+1 ⋅⋅⋅⋅2 R2 VTP KP W_L2

⋅⋅KP W_L2 R2

⎛
⎜
⎝

−―
K4

μP
R2

⎞
⎟
⎠ Dimensioning 

of R2 and W_L2


