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Omeisp = rwiss x

Meect e operating point status is all simulation time is

“Ub * . 0.

: "u':m:::eu v node =voltage node =voltage node =voltage
:::zon ﬁst +0:1n = 9060.0000m @:outl = 463.8172m 0:vdd = 1.8000
.option captab

$ DGSB maximum nodal capacitance= 1.568E-18 on node

Mnl outl in gnd gnd N_18 w=0.5u 1=0.18u m=1 8:outl

Mpl outl in vdd vdd P_18 w=1.5u 1=0.18u m=1 sodsl capacitance table

Cl outl gnd 158p node = cap node = cap node = cap

vdd vdd gnd 1.8 .
Vin in gnd 0.9 +0:1n = 3.7804f 0:outl = 150.0025p 0:vdd = 7.5975f

*Vin in gnd pulse (6 1.8 © 6.01n 0.61 9.99n 106n)

-op **** voltage sources

*.dc Vin 8 1.8 8.01

*.measure tran V_deriv find V(Vout) when deriv('V(Vout)®)=-1 :::::t 0:vdd 9:vin

end volts 1.8000 900.0000m

current -66.711%u  ©.
power 120.8815u 0.

total voltage source power dissipation= 120.0815u watts

H_EEEHI(W/L)y = 0.5u/0.18p, (W/L)p = 1.5u/0.18p4H3%HY inverter {Y input
capacitance C;, = 3.78fF
(a)

| EHLEFEE R 9 [ inverter @HTYIMY delay » LUTFE"9 {H inverter
AHE” (B3R ) 6277 {1 inverter AHZE" LUK 11 fi] inverter AHE" (] delay i
o

Fall delay Rise delay

7 { inverter A3 602ps 593ps

9 {[& inverter H 8 598ps 593ps

11 [ inverter fH7H# 628ps 622ps
H_EFRER 0 7 9 (@ inverter FHE" VIR E E1F Fall delay 72 1E Rise
delay #i2 =FWNRfE » FFETHAVEGER

. DUN A" 7 { inverter fH7E” ~ 79 {[& inverter FH7E” ~ 711 {[& inverter fH
#H” delay
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mi3_7

protect

.lib ‘cicBl8.1" TT

unprotect

temp 25

option post

option captab

$ DGSB
Mnl outl in gnd gnd N_18 w=0.5u
Mpl outl in vdd vdd P_18 w=1.5u
Mn2 out2 outl gnd gnd N_18 w=d.5u
Mp2 out2 outl vdd vdd P_18 w=1.5u
Mn3 out3 out2 gnd gnd N_18
Mp3 out3 out2 vdd vdd P_18
Mnd outd out3 gnd gnd N_18
Mpd outd out3 vdd vdd P18
M5 out5 outd gnd gnd N_18
Mp5 out5 outd vdd vdd P_18
Mn6 outé out5 gnd gnd N_18
Mp6 outh out5 vdd vdd P_18
Mn7 out7 out6 gnd gnd N_18
Mp? out7 outé vdd vdd P18

0.18u m=5
0.18u m=5
0.18u m=21
0.18u m=21
0.18u m=94
0.18u m=94
0.18u m=424
0.18u m=424
0.18u m=1926
0.18u m=1926
0.18u m=8743
0.18u m=8743

C1 out? gnd 150p
vdd vdd gnd 1.8

*Vin in gnd 0.9
Vin in gnd pulse (8@ 1.8 @ ©.01n 0.81n 9.99n 2@n)

op
tran 0.1n 3pn

*.dc Vin ® 1.8 8.01
* measure tran V_deriv find V(Vout) when derivi(‘V(Vout)

end

Ble Edt View Search Tools
~G @K foo 5[0 B & Q

W@
.

ErorarEie SIS SN R New Open  Save

Documents  Help

S 6 8 9

Undo Paste  Find Replace

[E@oomamo | 0n —
ple . ‘ . Ohwits x [Jnwisp x | (Jhwd 7sp x

w3

protect

lb ‘cicol8.1' TT

unprotect

temp 25

option post

option captab

$ DGSB
Ml outl in gnd gnd N_18 w=0.5u
Mpl outl in vdd vdd P_18 w=1.5u
Mn2 out2 outl gnd gnd N_18 w=0
Mp2 out2 outl vdd vdd P_18 w
Mn3 out3 out2 gnd gnd N_18 w.
Mp3 out3 out2 vdd vdd P_18 w
Mnd outd out3 gnd gnd N_18 w.
Mpd outd out3 vdd vdd P_18 w
MnS out5 outd gnd gnd N_18 w
MpS out5 outd vdd vdd P_18 w.
Mn6 out6 out5 gnd gnd N_18 w
W
W
W
W
W
w
w

i

Mp6 out6 out5 vdd vdd P_18
Mn7 out7 out6 gnd gnd N_18
Mp7 out7 outé vdd vdd P_18
Mn8 out8 out? gnd gnd N_18
Mp8 out8 out? vdd vdd P_18
Mn9 out9 out8 gnd gnd N_18
Mp9 out9 out8 vdd vdd P_18

LolOhoORO RO ROMO N

18u m=12236

Cl out9 gnd 156p

Vdd vdd gnd 1.8
*Vin in gnd 0.9
Vin in gnd pulse (0 1.8 6 0.01n 0.01n 9.99n 20n)

op
tran 0.1n 3pn

inverter fH7E
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temp 25

option post
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taplevel
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$ DGSB
Mnl outl in gnd gnd N_18 w=0.5u 1=0.18u mel
Mpl outl in vdd vdd P_18 w=1.5u 1=
Mn2 out2 outl gnd gnd N_18 w=0.5u
Mp2 out? outl vdd vdd P_18 w=l.5u
Mn3 outd out2 gnd gnd N_18 w
Mp3 out3 out2 vdd vdd P_18 w
Mnd outd out3 gnd gnd N_18 w
Mpd outd outd vdd vdd P 18 w
MnS out5 outd gnd gnd N_18 w
Mp5 out5 outd vdd vdd P_18 w
Mn6 out6 out5 gnd gnd N_18 w
Mp6 out6 out5 vdd vdd P_18 w
w
v
w
w
w
w
8

M7 out? outé gnd gnd N_18
Mp7 out? outé vdd vdd P_l8
M8 out8 out? gnd gnd N_18

‘18u m=B44

Mp8 out8 out? vdd vdd P_18

Mn9 outd outB gnd gnd N_18 .18u m=2210
Mp9 outd outB vdd vdd P_l8 18u m=2210
Mnl® outl® outd gnd gnd N_Li @ . 18u m=5787

Mpl@ outl® outd vdd vdd P_18 Su 1=08.18u m=5787
Mnll outll outl® gnd gnd N_18 w=0.5u 1=0.18u m=15155
Mpll outll outl® vdd vdd P_1B wel.5u L=0.18u m=15155

C1 outll gnd 158p

Vdd vdd gnd 1.8
*Vin in gnd 0.9
Vin_in nnd nulse (A 1 8 A A Aln A Aln 9 99n 2An) C

A e R
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(b)

. BTN 1% layout BV RI{TME - DUN{ES AH W ZELLEIRIRE 0 - DURD
MOS GBS (R m BV 504 B Ealkay 5y
B EZ size

Mnl outl in gnd gnd N 18 w=0.5u 1=0.18u m=1
Mpl outl in vdd vdd P _18 w=1.5u 1=0.18u m=1
Mn2 out2 outl gnd gnd N_18 w=1.62u 1=0.18u m=1
Mp2 out2 outl vdd vdd P_18 w=4.86u 1=0.18u m=1
Mn3 out3 out2 gnd gnd N 18 w=5.26u 1=0.18u m=1
Mp3 out3 out2 vdd vdd P_18 w=15.78u 1=0.18u m=1
Mn4 out4 out3 gnd gnd N_18 w=5.68u 1=0.18u m=3
Mp4 out4 out3 vdd vdd P_18 w=17.04u 1=0.18u m=3
Mn5 out5 out4 gnd gnd N 18 w=5.53u 1=0.18u m=10
Mp5 out5 out4 vdd vdd P_18 w=16.59u 1=0.18u m=10
Mn6é out6 out5 gnd gnd N_18 w=5.98u 1=0.18u m=30
Mp6 out6 out5 vdd vdd P_18 w=17.94u 1=0.18u m=30
Mn7 out7 out6 gnd gnd N 18 w=5.82u 1=0.18u m=100
Mp7 out/7 out6 vdd vdd P_18 w=17.46u 1=0.18u m=100
Mn8 out8 out7 gnd gnd N_18 w=6.29u 1=0.18u m=300
Mp8 out8 out7 vdd vdd P_18 w=18.87u 1=0.18u m=300
Mn9 out9 out8 gnd gnd N 18 w=6.12u 1=0.18u m=1000
Mp9 out9 out8 vdd vdd P_18 w=18.36u 1=0.18u m=1000

B Hw3_ (5 ER )2 AT, Hw3 (5 — (B ) (5 1R)

t Zoom, T Font, & Unda
ol L xads, [t Full Scale,| 3 Delete Al b
GAd 1 Yaxis_ | XVariable | il Select View _|

Fall delay Rise delay
Hw3_9(4 /i) 598ps 593ps
Hw3(551%) 601ps 596ps

PR A delay E(a)ify” 7 {[ inverter fHZH” ~ "11 {[ inverter AHZE"HHLE - 1/
TEAHE RN delay
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. DUF BE&{& node fY Fall delay LK Rise delay

B 54 propagation delay for rising input
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4 (3 DOwitud
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o 1oplevel
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£ 60190 5.0.0

Fier [ [an waveview 1 waveview 2
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B 54 propagation delay for falling input

S ol e ~ P15p,0.9
i P250
£ 59,0 $0.0
|~ P15p,0.9
P21220,09
A 11790 500
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Output View L

[=)

Fier [ [an =] [ waveview 1 waveview 2

For rising input For falling input
Outl 44.8ps 45.9ps
Out2 113ps 117ps
Out3 183ps 184ps
Out4 252ps 254ps
Out5 321ps 323ps
Outb6 390ps 393ps
Out7 459ps 461ps
Out8 526ps 531ps
Out9 601ps 596ps
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(c)

N=9, —‘%&B/‘j delay(d)HQ outg Fall delay -; outg Rise delay x é =d

f= 1 1
2Nd  (601+596)x10~12

AL B 151 oscillation loop HY frequency JE:% 1E 835MHz [ff3#T
(d)

~ 835MHz

B %{# node HY frequency

L *

v FRO7M T340

B EELER - BHR oscillation loop Y frequency AK&TEA(E 807MHz » Eilfd
FEERA#E 3.4%HV5R7(= (835 — 807/835)) -

B 73f7 A node out9 - L EREEIF A Input By ABEAR S & 5 —1{E
output loading(Coute) * FE[H1ZEE—ERELEE—&RHY input loading A5
- Capacitance #4fj[] = RC time constant I/ > 5 4KAY delay 18
0 > FEF(f=1/(2Nd)) T - MG ERIRR e L E R ERKATK -

(e)



node = cap
+0:o0utl 14.7890f
+0:out4d = 497, 17047
+0:0ut? = 18.5610p
+0: vdd = 105.8697p

DL S2AE out9=0.9V T i node AYEEZS
G EIRFHETEAIR

G

node

O:out2
0:out5
0:o0ut8

FE o

pIary

T'E Ctotal
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cap node = cap
47.4627f 0:o0ut3
1.6130p 0:out6

47.9602p 0:0ut9

153.2581f
5.2325p
178.6220p

SHEHECyaa * RBILERTE

9Ctotal = Coutl + Coutz + Cout3 + Cout4 + Couts + Cout6 + Cout7 + CoutB + Cout9
P = Cioral X Viy X f=(252.7 x 10712) x 1.82 x (807 x 10°) = 660.7mW
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Mn3 out3 out2 gnd gnd N_18 w=5.26u 1=0.18u m=1
Mp3 out3 out2 vdd vdd P_18 w=15.78u 1=0.18u m=1
Mn4 outd4 out3 gnd gnd N_18 w=5.68u 1=0.18u m=3
Mp4 outd out3 vdd vdd P_18 w=17.04u 1=0.18u m=3
Mn5 out5 outd gnd gnd N_18 w=5.53u 1=0.1Bu m=10
Mp5 out5 outd vdd vdd P_18 w=16.5%u 1=0.18u m=18
Mné out6 out5 gnd gnd N_18 w=5.98u 1=0.18u m=30
Mp6 out6 out5 vdd vdd P_18 w=17.94u 1=0.18u m=30
Mn7 out7 out6 gnd gnd N_18 w=5.82u 1=0.18u m:lB(]|
Mp7 out7 outé vdd vdd P_18 w=17.46u 1=0.18u m=100
Mn8 out8 out7 gnd gnd N_18 w=6.29u 1=0.18u m=300
Mp8 out8 out7 vdd vdd P_18 w=18.87u 1=0.18u m=300
Mn9 out9 out8 gnd gnd N_18 w=6.12u 1=0.18u m=1000
Mp9 out9 out8 vdd vdd P_18 w=18.36u 1=0.18u m=1000
Cl out9 gnd 15@p

Vdd vdd gnd 1.8
*Vin in gnd 0.9
*Vin in gnd pulse (0 1.8 0 ©6.01n 0.01n 9.99n 20n)

.ic out9 1.8

.op

.tran @.1n 5n

$ measure one period time average power
.meas tran pwrl AVG POWER from=659p to=1.28n

*.dc Vin 0 1.8 8.01

.end

T E H Powerx 660.7mW
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[ hw3rsp =

s DGSB

Mnl outl out9 gnd gnd N_18 w=0.5u 1=0.18u m=1

Mpl outl out9 vdd vdd P_18 w=1.5u 1=0.18u m=1

Mn2 out2 outl gnd gnd N_18 w=1.62u 1=0.18u m=1

Mp2 out2 outl vdd vdd P_18 w=4.86u 1=0.18u m=1
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fstatic power °
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FHEpsEE - Power = 799.6mW
3t EEERSER 0 HHTS power 4552799.6mW >

Power=660.7mW fH#138.9mW - 5 2R EF1E(e)fhHE
dynamic power &4 »

Bl(e)fhEH
B HAET]

ZAIfipower = dynamic power + static power >
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