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Fig. 1: The single-ended two-stage amplifier.
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AC Simulation of a NMOS input single-ended diff pair
* Calling the technology file
Jib"./BSIM3_130nm' TT

* Amplifier nestlist

M1 2 wvin- 1 ss TN W=5u L=0.25u M=10
M2 3 wvint 1 ss TN W=5u L=0.25u M=10
M3 2 2 dd dd TP W=115u L=0.15u M=5
M4 3 2 dd dd TP W=115u L=0.15u M=5
M5 wvout 3 dd dd TP W=115u L=0.15u M=20
M6 wvout 5 ss ss TN W=10u L=0.25u M=10
M7 1 5 ss ss TN W=5u L=0.25u M=10

M8 5 5 ss ss TN W=5u L=0.25u M=1

Ib dd 5 dc=100u

vdd dd 0  dc=15

vss ss 0 dc=0

Cl vout  ss 2p

Cc vout 4 2p

Rc 4 3 160

*Rt 9 s 1

e e e ek
** AC simulation

*vinac vint im0 ac=1

vindcl vin+ ss dc=1

vindc2 vin- ss dc=1

.dc iref dec 100 0.01mA 10mA

** option acout=0

.probe v(vout, ss)

*You can use these functions to plot the results with MATLAB
.print v(vout, ss)

.option ingold=2

.measure ac gain find vdb(vout, ss) at=15

.measure ac unity_gain when vdb(vout, ss)=0




.measure ac phase_margin find vp(ss, vout) when vdb(vout, ss)=0
.probe

.end
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AC Simulation of a NMOS input single-ended diff pair
*Calling the technology file
dib*./BSIM3_130nm* TT

*Amplifier nestlist

M1 2 wvin- 1 ss TN W=5u L=0.25u M=10
M2 3 wvint 1 ss TN W=5u L=0.25u M=10
M3 2 2 dd dd TP W=5u L=0.25u M=10
M4 3 2 dd dd TP W=5u L=0.25u M=10
M5 wvout 3 dd dd TP W=5u L=0.25u M=40
M6 wvout 5 ss ss TN W=10u L=0.25u M=10
M7 1 5 ss ss TN W=5u L=0.25u M=10

M8 5 5 ss ss TN W=5u L=0.25u M=1

Ib dd 5 dc=100u
vdd dd 0  dc=15
vss ss 0 dc=0

Cl vout ss Y p
Cc vout 4 2p

Rc 4 3 160
vindcl vint s+ dc=1
vindc2 vin- s- dc=1
**AC simulation

vinacl 0 s+ ac=1
vinac2 0 s ac=l
.ac dec 500 10 50g
.option acout=0

.probe vdb(vout, ss)

.probe vp(vout, ss)



*You can use these functions to plot the results with MATLAB

.print vdb(vout, ss)

.print vp(ss, vout)

.option ingold=2

.measure ac gain find vdb(vout, ss) at=15

.measure ac unity _gain when vdb(vout, ss)=0

.measure ac phase_margin find vp(ss, vout) when vdb(vout, ss)=0
.probe

.end
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AC Simulation of a NMOS input single-ended diff pair
* Calling the technology file
Jib'./BSIM3_130nm" TT

* Amplifier nestlist

M1 2 wvin- 1 ss TN W=5u L=0.25u M=10
M2 3 wvint 1 ss TN Ws=bu L=0.25u M=10
M3 2 2 dd dd TP W=5u L=0.25u M=10
M4 3 2 dd dd TP W=b5u L=0.25u M=10
M5 vout 3 dd dd TP W=5u L=0.25u M=40
M6 wvout 5 ss ss TN W=10u L=0.25u M=10
M7 1 5 ss ss TN W=b5u L=0.25u M=10

M8 5 5 ss ss TN W=bu L=0.25u M=1

Ib dd 5 dc=100u

vdd dd 0 dc=15

vss ss 0  dc=0

Cl vout  ss 2p
Cc vout 4 2p

Rc 4 3 160

vindcl vin+ s+ dc=1

vindc2 vin- s- dc=1
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** AC simulation

vinack 0 s+ ac=1

vinac2 s- 0 ac=1

.ac dec 500 10 50g

.option acout=0

.probe vdb(vout, ss)

.probe vp(vout, ss)

*You can use these functions to plot the results with MATLAB
.print vdb(vout, ss)

.print vp(ss, vout)

.option ingold=2

.measure ac gain find vdb(vout, ss) at=15

.measure ac unity_gain when vdb(vout, ss)=0

.measure ac phase_margin find vp(ss, vout) when vdb(vout, ss)=0
.probe

.end

Transient simulation of a NMOS input single-ended diff pair
*Calling the technology file
lib"./BSIM3_130nm" TT

* Amplifier nestlist

M1 2 wvin- 1 ss TN W=5u L=0.25u M=10
M2 3 wvint 1 ss TN W=5u L=0.25u M=10
M3 2 2 dd dd TP W=115u L=0.15u M=5
M4 3 2 dd dd TP W=115u L=0.15u M=5
M5 vout 3 dd dd TP W=115u L=0.15u M=20
M6 vout 5 ss ss TN W=10u L=0.25u M=10
M7 1 5 ss ss TN W=5u L=0.25u M=10

M8 5 5 ss ss TN W=5u L=0.25u M=1

Ib dd 5 dc=100u
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vdd dd 0  dc=15

vss ss 0 dc=0

Cl vout  ss 2p
Cc vout 4 2p

Rc 4 3 160

vf vin- vout 0.25

*hkkkkhkhhhkhkhkkhhhkhkhkhhkkhkhhhkhkhkkhhkkhkhrhkhkhkhirirhkhkhhkhhirihkhkhihiiix

** Transient simulation

*vshort vin-  vout dc=0

vpulsel vint 0 pulse(0.9 1.1 0 0.1n 0.1n 5n 10n)
.probe v(vout, ss)

print v(vout, ss)

.option ingold=2

.option accurate=1

.tran 0.002n 50n

.probe

.end

Transient simulation of a NMOS input single-ended diff pair

*Calling the technology file

Jib*./BSIM3_130nm" TT

* Amplifier nestlist

M1 2 wvin- 1 ss TN W=5u L=0.25u

M2 3 wvint 1 ss TN W=5u L=0.25u

M3 2 2 dd dd TP W=5u L=0.25u

M4 3 2 dd dd TP W=5u L=0.25u

M5 wvout 3 dd dd TP W=5u L=0.25u

M6 wvout 5 ss ss TN W=10u L=0.25u

M7 1 5 ss ss TN W=bu L=0.25u M=10
M8 5 5 ss ss TN W=5u L=0.25u M=1

M=10
M=10
M=10
M=10
M=40
M=10
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Ib dd 5 dc=100u

vdd dd 0  dc=15

vss ss 0 dc=0

Cl vout  ss 2p
Cc vout 4 2p

Rc 4 3 160

vf 13 vout 0.25

*hkkkkhkhkhhkkkhkkhhhhkhkhhkkhkhrhkhkhkhhkkhhhhhkhkhkhrrhhkhkhhkhkhrrhhkhhihiiiidxik

** Transient simulation

CH im0 vin- 1p

* |deal switches in Hspice

gl input im0 vcr pwl(1) phl 0 0.0v,10meg 1.5v,10
g2 im0 vout vcr pwl(1) ph2 0 0.0v,10meg 1.5v,10
g3 vin- 13 ver pwl(l) phl 0 0.0v,10meg 1.5v,10

* Clock phases

vphl phl O pulse(®@ 15 0 0.2n 0.2n 9n 20n)
vph2 ph2 0 pulse(0 1.5 10n 0.2n 0.2n 9n 20n)
*vpulsel input 0 pulse(0.4 1.4 0 0.1n 0.1n 5n 10n)
*vpulse2 input O pulse(1.4 0.4 0 0.1n 0.1n 5n 10n)
v5 input 0 sin(l .1 70MEG 1ns 0)

vindc vint 0 dc=1

.probe v(vout, ss)

.print v(vout, ss)

.option ingold=2

.option accurate=1

.tran 0.002n 50n

.probe

.end

sample and hold >



Wave Symbol
DO:trO:v(input) <
DO:tr0:v(vout) (>

Voltages (lin)
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dcoout

transient simulation of a nmos input single-ended diff pair

0g

0s

07

06

0a

04

03

0z

01

0 20n 40n 60n 80n 100n
Time (lin) (TIME)

POV g s

A Gdl 553555 CM )

A
1volt p-p:SWING
63.4 :Laldi (5 0 e



1.1x10M9 :2a) 5 (5 0y IS 4
58.6 ;) 4ils

lae 550 b e (s jia S
1076 Jlss kel S,
10M0 s> ki S

-5.3:S il 2 il g (5 080

68.7db:CMRR
0wl — ]
SV |
075} |
07 H |

065 L
0 05 1 18 2 25 3 35 & 45

% 10°

Y

(100mv) 2.6ns :0.05% +<asds e
(100mv) 3.3ns :0.05% -l (e )
(1v) 3.7ns :0.05% +<is Jla )

(1v) 6.5ns :0.05% -wis )



.
(100mv) 4ns :0.05% +<ads Gla )
(100mv) 3.2ns :0.05% - e
(Imv) 4.5ns :0.05% +<uis gl )
(Imv) 4.5ns :0.05% -l ()

0

Foosla

(100mv) 3.5ns :0.05% +cwis e )
(100mv) 4ns :0.05% - e
AS ey

(100mv) 4ns :0.05% +<asds Gla )

(100mv) 4.5ns :0.05% -l ()



	xepersian_example_refined.pdf
	code.pdf

