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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise designh equation
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation

Total squared weighted output noise:

2
Ciss i €
dm

2 1 | 1 Ciss |
es = «v b5—— 4+ )
£ P g T g

Ciss
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Feedback amplifier MOS noise design equation

Total squared weighted output noise:

2
. C>
6% — 1 I 69% _|_,-yc7,ss I 5 iss I €

Ciss dm dm

MOS contribution to squared weighted output noise:

2
2 - 1 1 Ciss Ciss
Copg — ‘|‘69—m ‘|"7 —|—5 >

Ciss dm g
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Feedback amplifier MOS noise design equation

Total squared weighted output noise:

2

BL 4 yCiss 4 §5
| 188 | 1SS |

€
" gm gm ' Gm

2 __ 1
€y — &

Ciss

MOS contribution to squared weighted output noise:

2 1
Copg — ¢

2
18 S
g Idm

+ Bg- g 407

Ciss

Remember coefficients depend on inversion level!
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Feedback amplifier MOS noise design equation

Total squared weighted output noise:

2
C-
1SS I €

2 1 | _l;_ Ciss _|
Cp — & '69m+79m '5gm

Ciss

MOS contribution to squared weighted output noise:

C

2
1SS
Ciss gm dm

2 - 1 1 Ciss
Remember coefficients depend on inversion level!

Relation between transconductance and input
capacitance to meet requirement:

Im > — Ciss (5 + YCiss + 561255)

- GEMCiSS—Oé
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Feedback amplifier MOS noise design equation

Total squared weighted output noise:

c?

6%:& 1 Iﬁi_l_,-yciss Iézss ie
dm dm

Ciss dm

MOS contribution to squared weighted output noise:

Q%M:a _I_/B _I_,-yczss _|_5 158

C’LSS

Remember coefficients depend on inversion level!

Relation between transconductance and input
capacitance to meet requirement:

s (6 T "YCiss + 561253)

gm - €EMCISS—O{

This noise design equation has one minimum transconductance for: c;q >

87

62

g

(c) 2025 A.J.M. Montagne 67



Feedback amplifier MOS noise design equation

Total squared weighted output noise:

c?

6%:& 1 Iﬁi_l_,-yciss Iézss ie
dm dm

Ciss dm

MOS contribution to squared weighted output noise:

Q%M:a _I_/B _I_,-yczss _|_5 158

C’LSS

Remember coefficients depend on inversion level!

Relation between transconductance and input
capacitance to meet requirement:

s (6 T "YCiss + 561253)

gm - €EMCISS—O{

This noise design equation has one minimum transconductance for: c;o >

Minimum can be below technological minimum set by the minimum channel width and length.

87

62

BV
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Feedback amplifier MOS noise design equation

Total squared weighted output noise:

c?

6%:& 1 Iﬁi_l_,-yciss Iézss ie
dm dm

Ciss dm

MOS contribution to squared weighted output noise:

Q%M:a _I_/B _I_,-yczss _|_5 158

C’LSS

Remember coefficients depend on inversion level!

Relation between transconductance and input
capacitance to meet requirement:

s (6 T "YCiss + 561258)

gm - €EMCISS—O{

This noise design equation has one minimum transconductance for: c;o > P

Im

9m min

— minimum required transconductance g,
versus input capacitance c;ss to meet the
noise requirements at a given g,,/ID ratio

Ciss

0,0—

Ciss ab gm = 9m min

<— Jower limit of ¢;ss at which the noise budget

is taken by the flicker noise

87

BV

Minimum can be below technological minimum set by the minimum channel width and length.
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Feasibility of the noise design

Total squared weighted output noise:
2

Ciss dm
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Feasibility of the noise design

Total squared weighted output noise:

2
2 1 | 1 | Ciss | Ciss |
et = o ) €
l | Bgm Y g, T %%,

MQOS contribution to squared weighted output noise:

2 1 1 C 5c2
e — v 1 188 188
a7 +69m +/ygm T gm

Ciss
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Feasibility of the noise design

Total squared weighted output noise:
2

Ciss dm

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +5gm +ng T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE:
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Feasibility of the noise design

Total squared weighted output noise:
2

Ciss dm

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +69m +ng T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE: If fr = 522 is too low:
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Feasibility of the noise design

Total squared weighted output noise:

2
2 1 | 1 | Ciss | Ciss |
et = o ) €
l | Bgm Y g, T %%,

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +69m +ng T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE: If fr = 522 is too low:
62 — & | B I B | OCiss | €
14 Ciss | 27 [T Ciss | 27 fr | 27 fr
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Feasibility of the noise design

Total squared weighted output noise:

2
2 1 | 1 | Ciss | Ciss |
et = o ) €
l | Bgm Y g, T %%,

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +69m +/ygm T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE: If fr = 32— is too low:

14 Ciss | 27TfTCiSS | 27TfT | 27TfT | IS5Opt ) )
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Feasibility of the noise design

Total squared weighted output noise:
2

Ciss dm

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +69m +ng T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE: _ _9m _ ; :
If fr = e 18 too low:
62 . _« I B I Y | OCiss | € C: — 2 fra+p
2 Ciss | 27TfTCiSS | 27TfT | 27TfT | 1SSOpt o )
PR 2 Q I5; ~ 5CiSSOpt
LoweSt NoOISE; eﬁ o Cissopt, I 27-‘-anrlawcCiSSOpt I 27Tmeax I 27TmeaX I ¢
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Feasibility of the noise design

Total squared weighted output noise:
2

2 1 | 1 | Ciss | Ciss |
e = « ) €
E Ciss | Bgm | /y gm | dm |

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +5gm +ng T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE: _ _9m _ ; :
If fr = e 18 10O low:
62 . _« I B I Y | OCiss | € C: — 2 fra+p
2 Ciss | 27TfTCiSS | 27TfT | 27TfT | 1SSOpt o )
" . 2 (8 B 7Y 5CiSSOpt
Lowest noise: 66 o CiSSOpt I 27-‘-ﬁrlrnawc CiSSOpt I 27Tmeax I 27Tmea,X I ¢

Area and current limitations may put extra contraints to the feasibility.
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Feasibility of the noise design

Total squared weighted output noise:
2

2 1 | 1 | Ciss | Ciss |
e = « ) €
E Ciss | Bgm | /y gm | dm |

MQOS contribution to squared weighted output noise:

2 1 1 C 5(:?
e — Y 1 188 188
eM +69m +/ygm T gm

Ciss

NOT If € exeeds the requirement for the total squared weighted output noise.
FEASIBLE: _ _9m _ ; :
If fr = e 18 10O low:
62 . _« I B I Y | OCiss | € C: — 2 fra+p
2 Ciss | 27TfTCiSS | 27TfT | 27TfT | 1SSOpt o )
" . 2 (8 B 7Y 5CiSSOpt
Lowest noise: 66 o CiSSOpt I 27-‘-ﬁrlrnawc CiSSOpt I 27Tmeax I 27Tmea,X I ¢

Area and current limitations may put extra contraints to the feasibility.
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo
_2-z (1+x)(n—-1)

3 3N

X
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo
_2-z (1+=x)(n—-1)

3 3N
VIC 4+0.25+ 1.5

(VIC+025+05)

X

T —
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo
_2-z (1+=x)(n—-1)

3 3N
VIC +0.25+1.5

(VIC+0.25+0.5)

W
Ips = ICIIO Iy = QTLILLQCQ}(V(Z%

X

T —
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo
_2-z (1+=x)(n—-1)

X 3 57)
_ VICT035+15
(VIC+0.25+0.5)
W N )
Ips = ]CIIO Iy = 272,&00()va
dm __ 1

Ips
nVT\/IC(1+IC{I—C,)+O.5\/IC(1+WL)+1

crit crit
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo

_2—-x (14+2x)(n—1)

X 3 3n
. VIC +0.25+1.5
(VIC+0.25+0.5)
%% N )
Ips = ]CIIO Iy = QH/LOCQ}(VT
dm __ 1

Ips
nVT\/Ic<1+IC{I—C,)+0.5\/Ic(1+ 2 ) +1

crit crit

Ignore lateral field velocity saturation:

ICqit = (4nVT9)_2
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaeo  cies = aW L 4+ bW + cL

_2-z (1+=x)(n—-1) ngdK
XY=y 3n L
_ _VICH025+15

(VIC+0.25+0.5)
W A
Ips = ]CIIO Iy = QH/LQCQ}(VCZ%
9m __ 1

Ips
nVT\/IC<1+IC§—C,)+0.5\/Ic(1+ 2 ) +1

crit crit

Ignore lateral field velocity saturation:

[Cuit = (4nVipl) ™7
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaeo  cies = aW L 4+ bW + cL

22—z (1+a)(n-1) gon = dv
X = 3 | 3n L
_ VICH035+15 a = xCox
(VIC+0.25+0.5) »=Ceso + Ceno
W ) : ¢ = 20GB0o
IDS — ]Cfl() IO — 272,&00()va 7 2”00@){[0

mo 1 , IC | . IC
gm — \/IC (1+ 725 ) 0.5\/1(1 (14 725 ) +1
TIXZj’\//[(:'< ch.

1+IC§—C,)+0.5\/IC(1+ 2 ) +1

crit crit

Ignore lateral field velocity saturation:

[Cuit = (4nVipl) ™7
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo

2—z (14+x)(n—1)

X 3 3n
. VIC +0.25+1.5
(VIC+0.25+0.5)
%% N )
Ips = ]CIIO Iy = QH/LOCQ}(VT
dm __ 1

Ips
nVT\/IC<1—|— . )—|—0.5\/IC’(1—|— 2 ) +1

Ignore lateral field velocity saturation:

[Cuit = (4nVipl) ™7

Ciss = aW L 4+ bW 4 cL
44

m:d_
I L

a = xCox
b= Cgso + Cgpo

c = 2CeBoO
210CoxI1C

\/IC (1+ 725 ) 0.5\/10 (1+ 725 ) +1
W — Cd‘|‘bgm 14 4adgmclss 1] ~ \/gmciss
2a d bgm) ad

cd—+bgn da d gy, Ciss 1~ d Cigs
2a Gm - a Gm

d =

L = 1A

Cd‘l‘bgm)

Ips =
gm/[DS
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From transconductance and capacitance to current and geometry

Ciss = XCoxW L+ W (Caso + Capo) + 2LCaBo

2—z (14+x)(n—1)

X= 3 57)
_ VICT035+15
(VIC+0.25+0.5)
W N )
Ips = ]CIIO Iy = QHMOCQ}(VT
9m __ 1

Ips
nVT\/IC<1—|— . )—|—0.5\/IC(1—|— 2 ) +1

Ignore lateral field velocity saturation:

[Cuit = (4nVipl) ™7

Ciss = aW L 4+ bW 4 cL
44

m:d_
I L

a = xCox
b= Cgso + Cgpo

c = 2CeBoO
210CoxI1C

\/1(1 (1+ 725 ) 0.5\/10 (1+ 725 ) +1
W — Cd‘|‘bgm 14 4Cld9m01ss 1] ~ \/gmciss
2a d bgm) ad

da d 9mCiss 1 -~ d Ciss
a4 gm

d =

Cd‘l‘bgm)

gm/[DS

(c) 2025 A.J.M. Montagne 88



Example

Transimpedance integrator with capacitive source
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Example

Transimpedance integrator with capacitive source

||+ O dout
C2
{C_t}
O O
11 +H (1
0 - (C_s) N1
noise: 0
O
Al 0 0
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G6=0
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Example

Transimpedance integrator with capacitive source

”+ ¢ Jout . : : -
C2 Coefficients of the symbolic noise equition
{C_t) (determined with SLICAP):
—° term coefficient
|1 + C1 Jmax _A 9
L K F(Cs4+C
O ——— {C_S} Nl Cri]:gs X — f FXf COX(C?+ t) df
noise: 0 Jmin
° frmaz ;
.detector V_out . B fmax ST Thn(Cut O) ]
A2 o= o df
.param C_s=1p C_t=0.2p 1G=0 ?mm
c; " ArTE
m o= [ g
fmin ‘
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Example

Transimpedance integrator with capacitive source

||+ ® Jout - : : "
C2 Coefficients of the symbolic noise equition
{C_t) (determined with SLICAP):
*—° term coefficient
|1 + C1 Jmax _A 9
p—— N1 1 . Kpxf AF (Cs+C)
; -5 R e
noise: 0 Jmin
° frmaz ;
1 o AT Tkn(Cs+Cy) A
.detector V_out mawx
etector V_ou Cisa = ff gFTIm(C +C4) le
A2 . e 7
.param C_s=1p C_t=0.2p 1G6=0 fmm
Ciss _ U A Tkn
If we ignore flicker noise: G 0 = y f C? df

Cissops = \/ 3 = Cs + C; = 1.2 pF 1 € —

U?Lout — 16];an (CS+Ct) (fmax fmin) g
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Example

Transimpedance integrator with capacitive source

||+ ® Jout - : : "
C2 Coefficients of the symbolic noise equition
{C_t) (determined with SLICAP):
*—° term coefficient
|1 + C1 Jmax _A 9
p—— N1 1 . Kpxf AF (Cs+C)
; -5 R e
noise: 0 Jmin
° frmaz ;
.detector V_out max
etector V_ou Cisa = ff gFTIm(C +C4) le
A2 . e 7
.param C_s=1p C_t=0.2p 1G6=0 fmm
Ciss _ U A Tkn
If we ignore flicker noise: G 0 = y f C? df

Cissops = \/ 3 = Cs + C; = 1.2 pF 1 € —

U?Lout = 16];an (CS+Ct) (fmax fmin) g
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SLICAP design automation
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SLICAP design automation

1. Select CMOS process and fit EKV parameters to BSIM
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SLICAP design automation

o ”+ * Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
® ®
11 H o
0 I =T {C_s} Q N1
noise: 0
®
pr o ° 0
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G=0
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SLICAP design automation

5 ”+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
2. Create KiCAD amplifier circuit with nullor as controller
3. Define noise requirements (frequency range and budgets)

® O
11 +  C1
O[ = Q N1
noise: 0
O
A1 0 0)
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G=0
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SLICAP design automation

Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)

@)
N
+
L

»—o 4. Define technology requirements
1 4 c1 . (channel type, minimum and maximum geometry)
0 T {C_s} '
noise: O
@
Al 0 ’
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G=0
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SLICAP design automation

dout . Select CMOS process and fit EKV parameters to BSIM

. Create KiCAD amplifier circuit with nullor as controller
. Define noise requirements (frequency range and budgets)
. Define technology requirements

@)
N
+
L

D WN B

N1

11 4 C1 (channel type, minimum and maximum geometry)
0 I T {C_s} Q 5. Define circuit requirements
noise: 0 . (inversion coefficient or gm/ID ratio, and current budget)
A1 0 0
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G=0
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SLICAP design automation

dout . Select CMOS process and fit EKV parameters to BSIM

. Create KiCAD amplifier circuit with nullor as controller
. Define noise requirements (frequency range and budgets)
. Define technology requirements
11 I +H 1 Q (channel type, minimum and maximum geometry)
}

@)
N
+
L

D WN B

U1

0 N1 . Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
6. Run the design automation script

Al 0 0
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G=0
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SLICAP design automation

dout . Select CMOS process and fit EKV parameters to BSIM

. Create KiCAD amplifier circuit with nullor as controller
. Define noise requirements (frequency range and budgets)
. Define technology requirements
11 I +H 1 Q (channel type, minimum and maximum geometry)
}

@)
N
+
L

D WN B

U1

0 N1 . Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)

6. Run the design automation script
A 0 0 7. Select one valid option for design
.detector V_out
A2

.param C_s=1p C_t=0.2p 1G=0
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
-detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

.param C_s=1p C_t=0.2p IG=0 selected inversion coefficient or gm/ID ratio:

(c) 2025 A.J.M. Montagne 102



SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

1. Mininum noise at maximum inversion level
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

1. Mininum noise at maximum inversion level
2. Minimum current to meet the noise specification
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

1. Mininum noise at maximum inversion level
2. Minimum current to meet the noise specification
3. Minimum cut-off frequency to meet the noise specification
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

1. Mininum noise at maximum inversion level

2. Minimum current to meet the noise specification

3. Minimum cut-off frequency to meet the noise specification

4. Minimum product of g,, and ¢;.. to meet the noise specification
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

. Mininum noise at maximum inversion level

. Minimum current to meet the noise specification

. Minimum cut-off frequency to meet the noise specification

. Minimum product of g,, and ¢;.. to meet the noise specification

. Minimum area at a given current budget to meet the noise specification

O WNHBKE
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

. Mininum noise at maximum inversion level

. Minimum current to meet the noise specification

. Minimum cut-off frequency to meet the noise specification

. Minimum product of g,, and ¢;.. to meet the noise specification

. Minimum area at a given current budget to meet the noise specification
. Maximum area at a given current budget to meet the noise specification

oOoOulh WN K
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SLICAP design automation

5 II+  ( Jout 1. Select CMOS process and fit EKV parameters to BSIM
(C_t) 2. Create KiCAD amplifier circuit with nullor as controller
N 3. Define noise requirements (frequency range and budgets)
*—* 4. Define technology requirements
11 +H 1 (channel type, minimum and maximum geometry)
0 T T {C_s} N1 5. Define circuit requirements
noise: 0 (inversion coefficient or gm/ID ratio, and current budget)
° 6. Run the design automation script
" 0 0 7. Select one valid option for design
.detector V_out SLiCAP replaces the nullor with an N-channel or a P-channel
A2 noisy nullor and evaluates W, L, and Iys for six scenarios for the

param C_s=1p C_t=0.2p 16G=0 Selected inversion coefficient or gm/ID ratio:

. Mininum noise at maximum inversion level

. Minimum current to meet the noise specification

. Minimum cut-off frequency to meet the noise specification

. Minimum product of g,, and ¢;.. to meet the noise specification

. Minimum area at a given current budget to meet the noise specification
. Maximum area at a given current budget to meet the noise specification
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