105060012 RE#:

HW3
1.
(a)

hw3_la_cm

.protect

lib 'cic018.1' TT

.unprotect

.temp 25

.option post

MO Vout- Vin+ net8 Gnd N_18 W=10u L=1u m=1
M1 Vout+ Vin- net8 Gnd N_18 W=10u L=1u m=1
M3 net8 Vbias Gnd Gnd N_18 W=20u L=2u m=1
RO Vdd Vout+ 100K

R1 Vdd Vout- 100K

//Common-mode part

Vbias Vbias Gnd 0.362

$Vin- Vin- Gnd DC=1.8 AC=10  $"0.5"F=R0.5(7A/NRSE "0"phase
$Vin+ Vin+ Gnd DC=1.8 AC=1 0

Vin- Vin- Gnd DC=0.6 AC=10

Vin+ Vint+ Gnd DC=0.6 AC=10

Vdd Vdd Gnd 1.8

.0p
.ac dec 10000 10 1G $EF10f%1& R N A 10000{EE 1B dec By T MHREEEL
.probe AC V(Vout+)

.end

hw3 la dm

.protect

Aib 'cicO18.1' TT

.unprotect

temp 25

.option post

MO Vout- Vin+ net8 Gnd N_18 W=10u L=1u m=1
M1 Vout+ Vin- net8 Gnd N_18 W=10u L=1u m=1
M3 net8 Vbias Gnd Gnd N_18 W=20u L=2u m=1
RO Vdd Vout+ 100K

R1 Vdd Vout- 100K

/[Differential-mode part

Vbias Vbias Gnd 0.37

$Vin- Vin- Gnd DC=1.8 AC=0.50  $"0.5"F/R0.5(719/NeR5% "0"phase
$Vin+ Vin+ Gnd DC=1.8 AC=0.5 180

Vin- Vin- Gnd DC=0.6 AC=0.50

Vin+ Vin+ Gnd DC=0.6 AC=0.5 180

Vdd Vdd Gnd 1.8

.0p

.ac dec 10000 10 1G $EF106% &I 10000(E B dec By T MFEREE FELT-FH
.probe AC V(Vout+,vout-) $DP

.probe AC V(Vout+)

.end
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subckt
element 0:m0 0:ml 0:m3
model O:n 18.1 O:n 18.1 O:n 18.1
region Cutoff Cutoff Saturati
id 2.3834u 2.3834u 4.7665u
ibs -353.2683a -353.2683a -7.353e-22
ibd -1.2150f -1.2150f -673.4787a
vgs 445.9251m  445.9281m  370.0000m
vds 1.1076 1.1076  454.071%m
vbs -454.071%m -454.071%m 0.
vth 465.2972m  465.2972m  349.0207m
vdsat 59.1718m  59.1718m  66.8951lm
vod -16.3691m -19.3691m  20.9793m
beta 3.1337m 3.1337m 3.0314m
gam eff 518.8626m 518.8626m 507.4459m
gm 54.7054u _54.7054u _96.9178u
| ods 677.6332n  677.6332n  790.4166n|
qmb B /o0 u B.Jelzu__ 0. Ta77u
| cdtot 11.8533f 11.8533f 27.5338f|
cgrot 35.0506T  35.0506f  J0C.14011
cstot 33.0691f  33.0691f 207.0545f
chtot 31.2063f  31.2063f 110.6075f
cgs 21.7355f  21.7355f 166.3405f
cgd 3.7407f 3.7407f 7.1617fF

Comment :
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(a)

hw3_2a

. protect

.1ib "cic018. 1" TT

.unprotect

.temp 25

.option post .param W1=3.5u Ll=1u

M4 Vout Vb net9 gnd N_18 W=W1 L=L1 m=42
M3 net9 netll gnd gnd N_18 W=W1 L=L1 m=42
M2 netll Vb netl7 gnd N_18 W=W1 L=L1 m=7
M1 netl7 netll gnd gnd N_18 W=W1 L=L1 m=7
Vb Vb gnd 0.7

vdd vdd gnd 1.8

Iref Vdd netll 20u

Vout Vout gnd 0.3

.op

.dc Vout 0 0.4 0.0001

.end

B Custom WaveView Version K-2015.06 Synopeys, Inc. @wed0
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Comment :
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hw3 2b

.protect

ib 'cic018.I' TT

.unprotect

temp 25

.option post

.param W1=3.5u L1=1u

M1 net5 netl7 gnd gnd N_18 W=3.5u L=1u m=42
M2 Vout Vbias net5 gnd N_18 W=3.5u L=1u m=42
M3 net20 netl7 gnd gnd N_18 W=3.5u L=1u m=7
M4 netl7 Vbias net20 gnd N_18 W=3.5u L=1u m=7
M5 net21 Vbias gnd gnd N_18 W=3.5u L=3u m=7
M6 Vbias Vbias net21 gnd N_18 W=3.5u L=1u m=7
10 Vdd Vbias 20u

I1Vdd netl7 20u

Vout Vout gnd 0.3

.0p
.dc Vout 0 0.4 0.0001
.end
element O0O:ml 0:m2 0:m3 0:m4é 0:m5 0:mé
model O:p 15.1 O:pn 168.1 O:n 18.1 O:p 18.1 O:pn 18.1 O:pn 18.1
region Saturati Saturati Saturati Saturati Linear Saturati
id 1168.8036u 118.8036u 20.0000u 20.0000u 20.0000u 20.0000u
ibs -2.257e-20 -836.8483a -3.79%e-21 -142.2390a -3.795%e-21 -143.56l6a
ibd -836.8032a -4.0272f -142.2314a -1.0114f -143.5540a -1.1447f
vgs 452.0623m 449%.286%m 452.0623m 4456.0514m 511.62468m 447.4603m
vds 62.3378m 237.6622m 63.5733m 388.488%m 64.1645m 447.4603m
vhs 0. -62.3376m 0. -63.5733m 0. -64.1645m
vth 392.9505m 404.7275m 39%2.9%412m 403.8006m 341.75%4m 403.459%m
vdsat 91.8153m 84 .39268m §1.8206m 84.2388m 157.5092m 84.1100m
vod 56.1117m 44.559%4m 56.1211m 44.2508m 16%9.8654m 44.0004m
beta 45.6346m 45.6823m 7.6058m 7.6132m 2.465%m 7.6130m

gam eff 507.4460m 509.1638m 507.4460m 509.1973m 507.4460m 509.2133m

om 1.7266m 2.1653m 291.9791u  365.2035u 144.3205u 365.4716u

gds %83.6685u  34.028Bu 158.8792u 4.4706u 2259.0843u 4.318%u

gmb 361.28%7u 431.6744u  61.0744u  72.5158u  29.6977u  72.4542u

cdtot 379.8348f 218.6735f  62.3275f  34.83B4f 375.1978f  34.3743f

cgtot 1.0032p 906.6755f 166.9137f 150.5898f 573.898%f 150.3969f

cstot 1.0454p 987.1211f 174.2009f 164.4107f 544.8083f 164.2182f

chtot 596.3589f S61.6454f  99.3367f  92.3196f 193.9820f  91.8760f

cgs 810.0209f 753.4946f 135.0526f 125.0403f 404.3045f 124.7956f

cgd 112.4208f  53.8656f  18.3510f B.81%3f 146.780SF 8.8035f
+0:netl’ = 452.0623m 0:net20 = ©3.5733m O:netll = 6©4.1645m
+0:nets = £2.3378m |0:vbias = 511.6248m)0:vdd = —40.0000u
+0:wvout = 300.0000m

Comment :

27 g B Vo R AAEH (0. 6V) 2 5 B 0 T AT A AP AE R A
3= Channel-length modulation... % % 4 gi&3 chkic > @ B2 5d & 3 mos
s "—‘iﬁijiasq‘ {7&}%’\”1&1,{';{ °
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(a)
hw3_3a
. protect
.lib "cic018. 1" TT
.unprotect
. temp 25
.option post
MO Vout Vb Vdd Vdd P_18 W=bu L=I. 2u m=I
M1 Vout Vin Gnd Gnd N_18 W=5u L=1.2u m=1
Vb Vb gnd 0.9
Vin Vin gnd 0.4
Vdd Vdd gnd 1.5

#F gmall-signal transfer characteristics
.dc Vin 0 1.5 0.0001
Ctf V(Vout) Vin v{vout)/vin = -81.5138
input resistance at vin = 1L000e+20
: probe V(VOUt> output resistance at v{vout) = 1.B3676x

.enq

Comment :

- B4 4= 5 3 mos 7 size &% = W=bum, L=0. 5um % % gain—- & + 2 & » ¥
Vmx %+ o f 4 b ptehgain= gmy(r,1//702) > #% B gain " X Ve & i 4 i
Channel-length modulation @ 5855 » Fet € kA F S B mos hsize =
W=5um, L=1. 2um °
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abs(derivative (1]

|VOLTS(volt) (lin)

Comment :

= BHsNehgain ~ Xkipk o R E A A KX B gainnVin * oo

(c)

.protect
lib 'cicO18.1' TT
.unprotect

stemp 25

.option post
MO Vout Vin2 gnd gnd N 18W=5u L=1.2u m=1
M1 Vout net7 Vdd Vdd P_18fW=5u L=1.2u m=1
M2 net7 Vinl gnd gnd N_18 W=5u L=1.2u m=1
M3 net7 net7 Vdd Vdd P_18 W=>5u L=1.2u m=1
M4 Vinl Vinl gnd gnd N_18fW=>5u L=1.2u m=1
Vin Vinl Vin2 DC=0 AC=1
Vdd Vdd gnd 1.5

Iref Vdd Vinl

.op

.ac dec 10000 10 1G

.probe ac V(Vout)

.alter
.prot
Aib 'cic018.1' SF
.alter

.prot

1ib 'cic018.1' FS
.unprot

.end
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subckt
element 0O:m0 0:ml 0:mZ2 0:m3 0:md
model O:n 18.1 O:p 18.1 O:n 18.1 O:p 18.1 O:n 18.1
region Saturati Saturati Saturati Saturati Saturati
id 2. 40706y —~ . 407Gy 2. 4070y —2_4075%u 2. 1521y
ibs -4.26le-22 2.63le-22 -4.26le-22 2.631le-22 -3.862e-2Z
ibd -378.9751a 160.0112a -378.9751la 160.0112a -170.1878a
vgs 400.0663m -609.1313m 400.0663m -609.1313m 400.0663m
vds B90.868Tm -609.1313m 890.8687m -609.1313m 400.0663m
vbs 0. 0. 0. 0. 0.
vth 373.857%m -492.6728m 373.8579m -492.6728m 377.1407m
vdsat 73.2960m -133.3468m 73.2960m -133.3468m 71.7660m
vod 26.2083m -116.4585m 26.2083m -116.4585m 22.9256m
beta 1.2823m 293.5846u 1.2823m 293.5846u 1.2826ém
gam eff 507.4459%m 557.0846m 507.4459m 557.0846ém 507.445%m
gm 47.25825u 30.1265%u 47.282%u 30.126%u 43.6445%u
gds 466.257Tn 109.9030n 466.2577n 109.9030n 466.0162n
gmb 9.72%4u 9.1386u 9.72%4u 9.1386u 9.0787u
cdtot 6.5055f 5.9286f 6.5055f 5.9286f 7.1295f
cgtot 33.4126F 38.162Bf 33.4129fF 38.1628f 32.7466f
cstot 35.1274fF 44 1570f 35.1274f 44 .1570f 34.2208f
cbhtot 20.3412fF 20.9063f 20.3412fF 20.9063f 20.9376f
cgs 26.6111f 33.3267£ 26.6111f 33.3267f 25.839%8f
cgd 1.8075f 1.8031f 1.8075f 1.8031f 1.8181f

80~(lin)

709
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