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ATNI510MBsYae 130 nm CMOS

ATANUIN N

A1 A.1 AIWIRBSURY 130 nm CMOS

Mos transistor model parameter

Name of value PMOS NMOS Unit
V., -0.321 0.3782 Vv
Ve -0.126 --0.13 v
v, 0.55 -0.55 v
/- 27 27 C
Lo 2.35 2.25 .
Lo 1.6 16 m
T 2.35 2.25 -
- 2.35 P58 \ ¥

0.75 0.65 A
n Factor 1%, 1.5

- 0.0038 0.0092 cni Vs
U, 0.0095 0.05928 ot |
Ry, 5 5
R, 120 100 o
Ry 240 200 Odm
Ry, 120 100 G
A 240 240 pFIm
Coo 240 240 PFIm
C o 25.6 256 oF I
Cea 265.3 265.3 PFim
Con 265.3 265.3 PF/m




AN5199 1.2 wanaA1 W/L va939asalsanuluuni 4

MOS Transistor CMOS Proposed
fum] Circuit
M1 3.8 5
M2 4 a
M3 1.8 2
Mad 5.6 6
M5 5.2 a
M6 4.8 a4
M7 3.6 5
M8 2.4 3
M9 q 2
M10 R e
M11 aq 3
M12 1.8 a
M13 5.6 4
M14 3.8 3
M15 4.8 a
M16 6.9 3
MC1 4 a4
MC2 » 4
Ma1l 4 -
MI1 3 <
M2 1.2 1
MI3 ks o
Mid s 1
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High Speed Low Power True Single Phase Clock Dual Modulus Prescalers
.OPTION LIST NODE POST

.OP

PARAM V1=1.2V V2=0V TD=0.1nS TR=0.01nS TF=0.01nS PW=0.48nS PER=0.97nS

ML4CK11 PMOS L=0.13u W=5.2u
M2510n144 PMOS L=0.13u W=4u
M351Qn100 NMOS L=0.13u W=1.8u
M4 TLICK11 PMOS L=0.13u W=5.6u
M5T1S5177 NMOS L=0.13u W=3.8u
M6 7 CKOO NMOS L=0.13u W=4.8u
M7QOn1T111 PMOS L=0.13u W=6.9u
M8Qn1T188 NMOS L=0.13u W=4u
M% 8 CK OO NMOS L=0.13u W=4du
M10 b4 CK11 PMOS L=0.13u W=3.8u
M11 S2 On1 b4 b4 PMOS L=0.13u W=4u
M1252Qn1 00 NMOS L=0.13u W=1.8u
M13T2CK11 PMOS [=0.132u W=5.6u
M14 T2 S2 b7 b7 NMOS L=0.13u W=52u
M15 b7 CK0 0 NMOS L=0.13u W=4.8u
M16 On2 T2 1 1 PMOS L=0.13u W=3.6u
M17 Qn2 T2 b8 b8  NMOS L=0.13u W=2.4u
M18 b8 CK 0 0 NMOS L=0.13u W=4u
MCITL1XX NMOS L=0.13u W=4u
MA1 XQn2 00 NMOS L=0.13u W=4du
MITO20n1 11 PMOS L=0.13u W=3u
*MI2020n100 NMOS L=0.13u W=1.2u
MIZ303T111 PMOS L=0.13u W=3u

MI30O3T100 NMOS L=0.13u W=1.2u



.model nmos nmos level = 54

+version = 4.0
+capmod = 2
+diomod =1

+permod = 1

+tnom = 27
+dtox = 0.65e-9
+l =0

+w =0

+wl =0

+xl = -60e-9
+vth0 = 0.3782
+k3b =0
+dvt2 = -0.032
+dsub = 0.1
+dvipl = 0.1

+ngate = 2e+020
+cdsc = 0.0002
+voff =-0.13
+vfb = -0.55

+uc =0

+al =0

+keta = 0.04
+pdiblcl = 0.001
+pvag = 1e-020
+fprout = 0.2
+rsh =5
+rdswmin = 0
+prwb = 6.8e-011
+betal = 30
+egidl = 0.8
+aigbacc = 0.012

+nigbacc = 1

binunit = 1
igcmod =1
rdsmod = 0

acngsmod= 0

toxe = 2.25e-9
epsrox = 3.9
wl =0

ww =0

wwl =0
kl=04

w0 = 2.5e-6
dvtOw =0
minv = 0.05
lped =0

ndep = 1.54e+018
cdsch =0

nfactor = 1.5
u0 = 0.05928
vsat = 100370
a2 =1

dwg =0
pdiblc2 = 0.001
delta = 0.01
pdits = 0.08
rdsw = 200
rdwmin = 0
wr =1

agidl = 0.0002

bigbacc = 0.0028
aighinv = 0.014

paramchk= 1
igbmod =1
rbodymod = 1
trngsmod= 0

toxp = 1.6e-9
wint = 5e-9
ln=1

lwn =1

xpart =0

k2 =0.01

dvtd =1

dvtlw =0

voffl = 0

lpeb =0

nsd = 2e+020
cdscd = 0

etal = 0.0092

ua = 6e-010
ad=1

b0 =0

dwb =0

pdiblch = -0.005
pscbel = 8.14e+8
pditsd = 0.23
rsw = 100
rswmin = 0
alpha0 = 0.074
beidl = 2.1e+009

cigbacc = 0.002
bigbinv = 0.004
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mobmod =0
geomod =1

rgatemod= 1

toxm = 2.25e-9
lint = 10.5e-9
win =1

wwn =1

toxref = 2.25e-9

kN O

dvtd ¥ 2
dvt2w =0
dvtpO=1.2e-10
xj=3.92e-008
phin=0

cit= 0

etab =0

ub'= 12¢-018
ags = 1e-020
b¥'#0

pclm = 0.06
drout = 0.5
pscbe2 = le-7
pditsl =2.3e+6
rdw = 100
prwg = 0
alphal = 0.005
ceidl = 0.0002

cigbinv = 0.004



+eigbinv = 1.1
+cigc = 0.002
+nigc =1

+xrerel = 12
+cgso = 2.4e-010
+cgsl = 2.653e-10
+moin = 15

+ktl =-0.11
+ual = 4.31e-009
+at = 33000
+fhoimod = 1
+jss = 0.0001
+ijthsfwd= 0.01
+jsd = 0.0001
+ijthdfwd= 0.01
+pbs =1
+cjsws = 5e-010

+mjswes = 0.33

+pbswd =1
+cjswed = 5e-010
+tpbsw = 0.005
xtis =3

+dmcg = 0e-006

+dwj = 0.0e-008

+rshg =04
+rbps =15

.model pmos pmos

+version = 4.0
+capmod =2
+diomod =1
+permod =1
+thom =27

+dtox = 0.75e-9

nighinv = 3
aigsd = 0.012
poxedge = 1
xrcrg2 = 5

cgdo = 2.4e-010
ckappas = 0.03
noff = 0.9

ktll =0

ubl = 7.61e-018

tnoimod = 0
jsws = 1e-011
ijthsrev=0.001
jswd = 1e-011
ijthdrev= 0.001
gs  =0.0005

mjsws = 0.33

pbd | =1
cjswd = 5e-010
mjswgd = 0.33
fgsw = 0.001
xtid =3

dmci = 0e-006
xgw = 0e-007
gbmin = 1e-010
rbdb =9k
level = 54
binunit = 1
igcmod =1
rdsmod =0

acngsmod= 0
toxe = 2.35e-9

epsrox = 3.9

aigc = 0.012
bigsd = 0.0028
piged =1

cebo = 2.56e-011
ckappad = 0.03

voffcy = 0.02
kt2 = 0.022

ucl = -5.6e-011
jswes = 1e-010
bvs =10
jswed = 1e-010
bvd- =10
mijg” &5
pbswes = 1

cd = 0.0005
jswd =033
tpb = 0.005

tpbswg = 0.005

dmdg = 0e-006
xel = 0e-008
rbpb' “=5

DS Ree="15

paramchk= 1
igbmod =1
rbodymod= 1
trngsmod= 0
toxp = 1.6e-9

wint = 5e-9
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bigc = 0.0028
cigsd = 0.002

ntox =1

cedl = 2.653e-10

acde =1
ute =-1.5
prt =0

njs =1
xhvs =1
njdh § = 1
xjpvd =1
pbsws =1
cjswes = 3e-010
mMidye = @5
pbswed =1
tcj - =0.001

tcjswg = 0.001

dmcgt = 0e-007
rbpd =15
ngcon =1

mobmod =0
geomod =1

rgatemod= 1

toxm = 2.35e-9
lint = 10.5e-9



+l=0

+w =0

+wl =0

+*l  =-60e-9
+vth0  =-0321
+k3b =0
+dvt2  =-0.032
+dsub  =0.1
+dvtpl =0.05
+ngate = 2e+020
+cdsc = 0.000258
+voff =-0.126
+vfb =055
+uc = 3200’1
+al =0

+keta =-0.047

+pdiblcl = 0.001

+pvag = 1le-020
+fprout =0.2
+rsh =5

+rdswmin = 0

+prwb = 6.8e-011
+beta0 =30
+egidl =08

+aigbacc = 0.012

+nighacc = 1

+eigbinv = 1.1
+cigc = 0.0008
+nigc =1

+xrcrgl =12

+cgso = 2.4e-010
+cesl = 2.653e-10
+moin =15

+ktl  =-0.11

wl =iJ

ww =0

wwl =0

k1 =04

w0 = 2.5e-006
dvtOw =0
minv = 0.05
lpe0 =0

ndep = 1.14e+018
cdscb =0
nfactor =15

u0 =0.00835
vsat - = 70000
a2 =1

dwe =0
pdiblc2 = 0.001
delta = 0.01
pdits = 0.08
rdsw =240
rdwmin =0

wr =1

acidl = 0.0002

bigbacc = 0.0028

aigbinv = 0.014
nighinv = 3

aigsd = 0.0087
poxedege = 1
xrcrg2 =5

cedo = 2.4e-010
ckappas = 0.03
noff =09

kttl =0

lh=1

wn =1

xpart =0

k2 =-0.01
dvt0 =1

dvtlw =0

vofft =0

lpeb =0

nsd = 2e+020
cdscd  =6.1e-008
eta0 = 0.0092
ua | =20e009
a0 2"y

b0 = -1e-020
dwb =0

pdiblcb = 3.4e-8
pscbel= 8.14e+8
pditsd = 0.23
rswo =120
rswmin =0
alpha0 = 0.074
beidl = 2.1e+009

cigbacc = 0.002

bigbinv = 0.004
aigc = 0.69

bigsd = 0.0012
pigcd =1

cgbo = 2.56e-011
ckappad = 0.03
voffcy = 0.02

ktz =0.022
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wln = 1
wwn = 1

toxref = 2.35e-9

k3 =0

dvtl =2
dvt2w =0
dvtp0 = 1e-009
xj = 3.92e-008
phin =0

ct =0

etab =0

ub = 0.5e-018
ags = 1e-020
b1l 30
oclm, $40.12
drout’ = 0.56

psche2= 9.58e-7
pditst= 2.3e+6

rdw - =120
prwg = 3.22e-8
alphal =0.005
cgidl = 0.0002
cigbinv = 0.004
biec =0.0012
cigsd = 0.0008
ntox =1

cedl = 2.653e-10

acde =1

=15

ute



+ual =431e-9
+at = 33000

+fnoimod = 1

+jss =0.0001
+ijthsfwd= 0.01
+jsd = 0.0001
+ijthdfwd= 0.01
+pbs =1
+Cjsws = 5e-010

+mijswegs = 0.33

+pbswd =1
+cjswed = 5e-010
+tpbsw = 0.005
+xtis =3
+dmcg = 0e-6
+dwj = 0.0e-8
+rshg =0.4
+rbps =15

CL3 03 0 10f
VDD 1 0 V1

ubl  =7.61e-018

tnoimod = 0
jsws = 1e-011

jjthsrev= 0.001

jswd = 1le-011
jjthdrev= 0.001
cjs = 0.0005
mjsws = 0.33
pbd =1
cjswd =5e-010
mjswed = 0.33
tcjsw - =0.001
xtidh —=%

dmci = 0e-006

xgw = 0e-007
gbmin = 1e-010

rbdb =15

Vin CK 0 PULSE (V2 V1 TD TR TF PW PER)
* MEAS TRAN avgpow AVG POWER FROM=4n TO=14n
.TRAN 0.001nS 14nS UIC

.END

ucl  =-5.6e-011
jswgs = 1e-010
bvs =10

jswed = 1e-010
bvd =10

mjs =05
pbswgs =1

cjd =0.0005
mjswd =0.33
tpb = 0.005

tpbswg = 0.005

dmdg = 0e-006
xgl = 0e-008
rbpb. ©=5

rbsb | = 15
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prt =0
njs =1
xjbvs =1
nd =1
xjpvd =1
pbsws =1

cjswes = 3e-010

mjd =0.5
pbswed =1
tcj =0.001

tcjsweg = 0.001

dmcgt = 0e-007
rbpd . =15
ngcon =1



PROPOSED Low Power True Single-phase Clock 2/3 Prescalers

.OPTION LIST NODE POST

.OP

PARAM V1=1.2V V2=0V TD=0.01nS TR=0.01nS TF=0.01nS PW=0.48nS PER=0.97Ns

M12Z7111

M2 X1CK22
M3X1Z100
M4 Y1 CK11
M5Y1 X133
Mé 3 CK OO0

M7 Z1Y111
M8 Z1 CK 4 4
MSa4Y100

M10Y2CK 11
M11Y2 X255
M125CK 0O
M13 722Y2 11
M14 Z2 CK 6 6
M156Y200
M167 2200

MCT X1 1 X2 X2

MCZ2Y1L 177
MI1O27111
MI202 27100
MI303711
MId O3 700

.model nmos nmos

+version = 4.0
+capmod = 2
+diomod =1

+permod = 1

+thom = 27

PMOS
PMOS
NMOS
PMOS
NMOS5
NMOS
PMOS
NMOS
NMOS
PMOS
NMOS
NMOS
PMOS
NMOS
NMOS
NMOS
NMOS
NMOS
PMOS
NMOS
PMOS
NMOS
level = 54
binunit = 1
igcmod =1
rdsmod = 0

acngsmod= 0

toxe = 2.25e-9

L=0.13u W=5u
L=0.13u W=4u
L=0.13u W=2u
L=0.13u W=6u
L=0.13u W=4u
L=0.13u W=4u
£=0.13u W=5u
L=0.13uW=3u
L=0.13u W=2u
L=0.13u W=5u
L=0.13u W=3u
L=0.13u W=4u
L=0.13u W=4u
L=0.13u W=3u
L=0.13u W=4u
L=0.13u W=3u
L=0.13u W=du
L=0.13u W=4u
L=0.13u W=3u
L=0.13u W=1u
L=0.13u W=3u
L=0.13u W=1u

paramchk= 1
igbmod = 1
rbodymod =1
trngsmod= 0

toxp = 1.6e-9

mobmod =0
geomod =1

regatemods= 1

toxm = 2.25e-9



+dtox = 0.65e-9
+#Hl=0

+w =0

+Hwl =0

+xl = -60e-9
+vth0 = 0.3782
+k3b =0
+dvt2 =-0.032
+dsub = 0.1
+dvtpl = 0.1

+ngate = 2e+020
+cdsc = 0.0002
+voff = -0.13
+vfb =-0.55

+uc =0

+al =0

+keta = 0.04
+pdiblcl = 0.001
+pvag = 1le-020
+fprout = 0.2
+rsh =5
+rdswmin = 0
+prwh = 6.8e-011
+betal = 30
+egidl = 0.8
+aigbacc = 0.012
+nighacc = 1
+eigbinv = 1.1
+cigc = 0.002
+nigc = 1

+xrergl = 12
+cgso = 2.4e-010
+cgsl = 2.653e-10

+moin = 15

epsrox = 3.9

wl =0

ww =0

wwl = 0

kl =04

w0 = 2.5e-6
dvtOw =0

minv = 0.05

lped =0

ndep = 1.54e+018
cdscb =0

nfactor = 1.5
u0 =-0.05928
vsat = 100370
a2=1

dwe =0
pdiblc2 = 0.001
delta =001~
pdits = 0.08
rdsw = 200
rdwmin = 0
wr =1

agidl'= 0.0002

bigbacc = 0.0028
aighinv = 0.014
nigbinv = 3

aigsd = 0.012
poxedge =1
xrcrg2 =5

cedo = 2.4e-010
ckappas = 0.03
noff = 0.9

wint = 5e-9
n=1
lwn =1

xpart =0

k2 = 0.01

dvt0 =1

dvtlw =0

voffl = 0

lpeb =0

nsd = 2e+020
cdscd = 0

eta0 = 0.0092

ua = 6e-010

a0 =1

b0 =0

dwb =0

pdiblcb =-0.005
pscbel = 8.14e+8
pditsd = 0.23
rsw = 100
rswmin = 0
alpha0 = 0.074
beidl =.2.1e+009

cigbacc = 0.002
bighinv = 0.004
aigc = 0.012
bigsd = 0.0028
piged = 1

cgbo = 2.56e-011
ckappad = 0.03
voffcv = 0.02
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lint = 10.5e-9
win =1
wwn = 1

toxref = 2.25e-9

k3=0

dvtl =2
dvt2w = 0
dvtpO= 1.2e-10
xj= 3.92e-008
phin= 0

cit=0

etab =0

ub = 1.2e-018
ags = le-020
bl =0

pctm = 0.06
drout = 0.5
psche? = le-7
pditsl =2.3e+6
rdw =100
prwg =0
alphal = 0.005
ceidl = 0.0002

cighinv = 0.004
bigc = 0.0028
cigsd = 0.002

ntox =1

cgdl = 2.653e-10

acde =1



+ktl =-0.11
+ual = 4.31e-009
+at = 33000
+fnoimod = 1
+jss = 0.0001
+ijthsfwd= 0.01
+jsd = 0.0001
+ijthdfwd= 0.01
+pbs =1
+cjsws = 5e-010

+mjswegs = 0.33

+pbswd =1
+cjswed = 5e-010
+tpbsw = 0.005
+xtis =3

+dmcg = 0e-006
+dwj = 0.0e-008
+rshg =04
+rbps =15

.model pmos pmos

+version = 4.0
+capmod =2
+diomod =1

+permod =1

+thnom =27
+dtox = 0.75e-9
+L =it

+lw =0

+Hwl =0

+x1 = -60e-9
+vth0  =-0.321
+k3b =0
+dvt2  =-0.032

ktil =0
ubl = 7.61e-018

tnoimod = 0
jsws = 1le-011
ijthsrev= 0.001
jswd = 1e-011
ijthdrev= 0.001

¢js = 0.0005
mjsws = 0.33
pbd =1
cswd = 5e-010
mjswed = 0.33
tcjsw = 0.001
xtid =3

dmdci = = 0e-006
xew = 0e-007
gbmin = 1e-010
rbdb =15
level =54
binunit = 1
igcmod =1
rdsmod =0

achgsmods= 0

toxe = 2.35e-009

epsrox =39

wil =0

WwW =0

wwl =0

k1 =04

w0 = 2.5e-006

dvtOw =0

kt2 = 0.022

ucl = -5.6e-011
jswgs = 1e-010
bvs =10
jswed = 1e-010
bvd =10
mjs =0.5
pbswes =1

cjd  =0.0005
jswd = 0.33
tpb = 0.005

tpbswg = 0.005

dmdg = 0e-006
xgl . =0e-008
ropb =5

rbsb . =15

paramchk= 1
igbmod = 1
rbodymod= 1
trngsmod= 0
toxp..=1.6e-009

wint = 5e-009
tn =1

wn =1
xpart =0

k2 =-0.01
dvtd =1
dvtlw =0
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nis =1

xjbvs =1

nd =1
xjpvd =1
pbsws =1
cjswes = 3e-010

mjd =05
pbswed =1
tgj.  =0.001

tcjswe = 0.001

dmcgt = 0e-007
IBpdiro =16
ngcon =1

mobmod =0

ceomod =1

reatemod= 1
toxm = 2.35e-9
lint = 10.5e-9
win =1
WwWn =1

toxref = 2.35e-9

k3 =0
dvtl =2
dvitzw =0



+dsub  =0.1
+dvipl =0.05
+ngate = 2e+020
+cdsc = 0.000258
+voff =-0.126
+vfb =055

+uc = -3e-011
+al =0

+keta =-0.047
+pdiblcl = 0.001

+pvag = 1e-020
+fprout = 0.2
+rsh =5

+rdswmin = 0

+prwb = 6.8e-011
+betald =30
+egidl =0.8

+aigbacc = 0.012

+nighacc = 1

+eighinv = 1.1
+cigc = 0.0008
+nigc =1

+xrcrgl =12

+cgso = 2.4e-010
+cgsl = 2.653e-10
+moin =15

+ktl  =-0.11
+ual =4.31e-9
+at = 33000

+fnoimod =1

+jss = 0.0001
+ijthsfwd= 0.01
+jsd = 0.0001

+ijthdfwd= 0.01

minv = 0.05
lpe® =0

ndep = 1.14e+018
cdscb =0
nfactor = 1.5

u0 = 0.00835
vsat = 70000
az =1

dwg =0
pdiblc2 = 0.001
delta = 0.01
pdits = 0.08
rdsw = 240
rdwmin =0

wr =1

agidl  =0.0002

bigbacc = 0.0028
aighinv = 0.014
nighinv = 3

aigsd = 0.0087
poxedge =1
xrcrg2 =5
cgdo - = 2.4e-010

ckappas = 0.03

noff =09
kil =0
ubl =T7.61e-018

tnoimod = 0
jsws = 1le-011
ijthsrev= 0.001

jswd = 1e-011

ijthdrev= 0.001

voffl =0

lpeb =0

nsd = 2e+020
cdscd = 6.1e-008
eta0 = 0.0092
ua = 2.0e-009
a0 =1.0

b0 = -1e-020
dwb =0

pdiblcb = 3.4e-8
pscbel=8.14e+8
pditsd = 0.23

rsw =120
rswmin =0

alpha0 = 0.074
bgidl = 2.1e+009

cighacc = 0.002

bigbinv = 0.004
aigc = 0.69
bigsd = 0.0012
piged ' =1

cgbo .= 2.56e-011
ckappad = 0.03
voffcy = 0.02

kt2z =0.022

ucl  =-5.6e-011
jswegs = 1e-010
bvs =10

jswed = 1e-010
bvd =10
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dvtp0 = 1e-009
Xj = 3.92e-008
phin =0

ct =0

etab =0

ub = 0.5e-018
ags = 1e-020
bl =.0

pclm =0.12
drout =056

psche2= 9.58e-7
pditsl= 2.3e+6

rdw =120
prwg = 3.22e-8
alphal = 0.005
ceidl = 0.0002
ciebinv = 0.004
bige =0.0012
cigsd =0.0008
ntox =1

cedl = 2.653e-10

acde =1
ute =-15
pt =0
ns =1
xjbvs =1
nd =1
xjbvd =1



+pbs =1
+cjsws = 5e-010
+mjswgs = 0.33
+pbswd =1
+cjswed = 5e-010

+tpbsw = 0.005

+xtis =3
+dmcg = 0e-6
+dwj = 0.0e-8
+rshe =04
+rbps =15
CL3 03 0 10f
VDD 1 0 V1

Vin CK 0 PULSE (V2 V1-TD TR TF PW-PER)

cjs  =0.0005
mjsws = 0.33
pbd =1
cjswd = 5e-010
mjswed = 0.33
tgjsw = 0.001
xtid =3

dmci = 0e-006
xgw = 0e-007
gbmin = 1e-010

rbdb =15

mjs =05
pbswgs =1

c¢d  =0.0005
mjswd = 0.33
tpb =0005
tpbswg = 0.005

dmdeg = 0e-006
xel = 0e-008
rbpb =5

rbsb =15

* MEAS TRAN avegpow AVG POWER FROM=4n TO=14n
TRAN 0.001nS 14n5 UIC

.END
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pbsws =1
cjswes = 3e-010
mjd =05
pbswed =1

tcj =0.001

tcjswg = 0.001

dmcet = 0e-007

rbpd =15

ngcon =1
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Low-Power True Single-phase Clock 2/3 Prescalers
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Abstract

This paper presents low-power true single-phase clock 2/3 prescalers at 1.2 V supply voltage. The true-
single-phase clock divider is developed to help achieve low power and high-speed performance. All
simulation results have been carried out by using HSpice program simulator based on 0.13pm CMOS

technology. The power consumption of the proposed circuit is more efficiency than the previous circuits.

The prescaler is capable of operating from 0.5 to 9.7 GHz.
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Process (um) 0.13 0.13
Supply voltage (V) 1.2 1.2
Max. Frequency
9 97
(GHz)
Power (mW)
0.34 0.22
Divide-by-2 mode
Power (mW)
0.45 0.43
Divide-by-3 mode
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