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ABSTRACT

This thesis presents a design of direct bootstrapped CMOS Schmitt trigger circuit by
using direct bootstrapped technique, bootstrapped capacitor will be booted the higher voltage than
power supply for driving output section to improve the switching speed in driving a high
capacitive load. The propagation delay time of the proposed circuit becomes less at 1.5 ns, low
power dissipation and gives a full swing output voltage at 1 volt power supply and also operates
at 100MHz, it is higher than 10 times as a previous result when compared with the conventional

CMOS Schmitt trigger circuit[1] and reshaping CMOS Schmitt trigger circuit[2].
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2.5.2 MIWIA Power delay product
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MAWIUADUMTUATIEUNHIUNT GIANBADAUDEIIHTIADMTVoUTNMST FUREE
dynamic power dissipation (2.20) 117995%uoa Logic gate oz hlﬁﬁ@\’lﬁ‘lﬁdﬁéﬂ‘imﬁﬁlﬁﬂi}"lﬂ

" & & o o a C4 =t
993 Short-circuit Llﬁzﬂ‘jglﬂﬁﬁ'.]tlﬁa Wﬂi?lﬁ]E)*']Wﬂqxﬂuvnﬂla'lﬂ‘l’!ﬁnﬂ'Iﬁ':]ﬂ“h' ’CT'I‘JJ'IEQHJEJu"[ﬁ’
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POP =1 Ve F (2.27)
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o

Vur =Vou = Vcc (3.3)
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1 2
Ige = Ekme(Vcc -V _Voss)

: (3.8)
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6.2 A Delay-Power Product
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* source NON-SCH(100MHZ)

M_M4
M_MI10
M M1
M_M9
M_CBI
M_CB2
M_M7
V_V3
M M3
V_VI
M_M2
M M8
M M6
M M5

M_MNinvl
M_MNinv2
M_MPinv2
M_MPinv]

C_Cload

B VIN 0 0 BINMOS 35
NO00170 N00269 0 0 BINMOS_35
A VIN VCC VCC BiPMOS_35
N00164 N00269 VCC VCC BiPMOS_35
A VIN A A BIPMOS_35
B VIN B B BiPMOS 35
N00269 VOUT NO00164 N00164 BiPMOS 35
VINO +SIN {Vval/2} {Vval/2} 100Meg 0 0 90
VOUT N00106 N0O164 N0O164 BiIPMOS 35
VCC 0 DC {Vval} AC 0Vac
VOUT N00106 A A BiPMOS_35
N00269 VOUT N00170 N00170 BINMOS 35
VOUT N00120 NOO170 N00170 BiNMOS 35
VOUT N00120 B B BINMOS 35
NO0106 VIN 0 0 BINMOS 35
N00120 VIN 0 0 BINMOS 35
N00120 VIN VCC VCC BiPMOS 35
N00106 VIN VCC VCC BiPMOS_35
0 VOUT {Cval}

PARAM Vval=1V Cval=0.5pF

+ L=0.35u
+ L=0.35u
+L=0.35u
+ L=0.35u
+ L=0.35u
+L=0.35u
+L=0.35u

+L=0.35u

+ L.=0.35u
+ L=0.35u
+ L=0.35u
+L=0.35u
+ L=0.35u
+L=0.35u
+ L=0.35u

+ L=0.35u
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+ W=1u

+ W=60u
+ W=1u

+ W=60u
+ W=180u
+ W=180u

+ W=30u

+ W=30u

+ W=2u
+ W=30u
+ W=30u
+ W=2u
+ W=1u
+ W=1.8u
+ W=lu

+ W=1.8u
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11 5.27 23 laisayaauasUdueraiinnsnine suuunduma

* source INVERT-SCH(100MHZ)

M M4 B N00035 0 0 BINMOS 35 +L=0.35u + W=1lu
M_M10 N00170 N00269 0 0 BINMOS_35 +L=0.35u + W=60u
M_M1 A N00035 VCC VCC BiPMOS_35 +L=0.35u + W=1u
M_M9 N00164 N00269 VCC VCC BiPMOS_35 +L=0.35u + W=60u
M_CBl1 A NO0035 A A BiPMOS_35 +L=0.35u + W=180u
M_CB2 B N00035 B B BiPMOS_35 + L=0.35u + W=180u
V_V2 VIN 0 +SIN {Vval/2} {Vval/2} 100Meg 0 0 90

M_M7 N00269 VOUT N00164 N00164 BiPMOS_35 + L=0.35u + W=30u
M_M3 VOUT VIN N00164 N00164 BiPMOS_35 +L=0.35u + W=30u
V_VI VCC 0DC {Vval} AC O0Vac

M_M2 VOUT VIN A A BiPMOS 35 + L=0.35u + W=2u
M_MS8 N00269 VOUT N00170 N00170 BINMOS 35 +L=0.35u + W=30u
M M6 VOUT VIN N00170 N00170 BINMOS_35 +L=0.35u + W=30u
M_MS5 VOUT VIN B B BiINMOS 35 + L=0.35u + W=2u
M_MNinv NO0035 VIN 0 0 BINMOS 35 +L=0.35u + W=5u
M_MPinv NO0035 VIN VCC VCC BiPMOS 35 +L=0.35u + W=10u

C_Cload 0 VOUT {Cval}
.PARAM Vval=1V Cval=0.5pF

.model BINMOS_35 NMOS(VTO=0.3 TOX=10E-9 Uo=2500 CGDO=2.08E-10 CGSO=2.08E-
10 CJ=500E-06 CISW=180E-1)

* This model from L= 0.35 to 0.5,

* change only Vt from +/-0.3 to+/- 0.6

.model BiPMOS_ 35 PMOS(VTO=-0.3 TOX=10E-9 Uo=2000 CGDO=2.08E-10
CGSO=2.08E-10 CJ=618E-06 CISW=220E-1)

* This model from L=0.35 to 0.5 ,

* change only Vt from +/-0.3 to+/- 0.6
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1 a ¢
MM ynauasilaihdines

! oy — Thin oxide thickness (10x 10 m)

€ ox — Dielectric constant of silicon dioxide (3.97 x 8.85x 10" F/em)

C oy — Gate oxide capacitance

C - fox _3.97x885x10™ F/em
o 10x10”m

Cox =3.51345%107 F/m?

2
Cpy =Cy =§XCOXXWXL

=§x3.51345x10_3 F/m?x180x10°mx 0.35x10°m

=~ 0.15pF
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