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ABSTRACT

This thesis proposes a high-speed bootstrapped BiCMOS tristate buffer circuit for
driving a large capacitive load. The driving sections are designed by using the
noncomplementary BiCMOS technology. In enable and disable sections are using CMOS NAND
with CMOS NOR circuit. The bipolar pull up driving section are driven by bootstrapped CMOS
circuit. Therefore, the proposed circuit can be fabricated on standard BiCMOS technology and
this circuit has high speed operation and operates on 1.5 volt supply voltage,the circuit time delay

performances are investigated by using PSpice program.
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M_Q2 Bi_NMOS_35 +L=0.35u
M_Q3 Bi_PMOS_35 +L=0.35u
M_Q37Bi_PMOS_35 +L=0.35u
M_Q4 Bi PMOS_35 +L=0.35u
C_C3 PROPOSE 200fF
M_Q38 Bi_ NMOS_35 +L1L=0.35u
M_Q39 Bi_PMOS_35 +1=0.35u
V_vi VDD 0 1.5vdc
M_Q40 Bi_PMOS_35 +L=0.35u
M_Q41 Bi_NMOS 35 +L=0.35u
M_Q42 Bi_NMOS_35 +1=0.35u
M_Q43 Bi_PMOS_35 +L=0.35u
M_Q5 Bi_NMOS_35 +L=0.35u
M_Q44 Bi_PMOS_35 +L=0.35u
M_Q6 Bi NMOS 35 +1=0.35u
M_Q45 Bi NMOS_35 +L=0.35u
M_Q46 Bi NMOS_35 +1=0.35u
M_Q7 Bi_PMOS_35 +L=0.35u
M_Q47 Bi_PMOS_35 +1=0.35u
M_Q8 Bi_PMOS_35 +L=0.35u
M_Q48 Bi_NMOS_35 + L=0.35u
M_Q9 Bi_NMOS 35 +L=0.35u
M_Q49 Bi_NMOS_35 +L=0.35u

+ W=2.8u
+ W=lu
+ W=lu
+W=2.8u
+ W=2.8u

+ W=1u
+ W=2.8u

+ W=2.8u
+ W=lu
+ W=1u
+ W=2.8u
+ W=lu
+ W=10u
+ W=lu
+W=1u
+ W=1u
+ W=2.8u
+ W=10u
+ W=10u
+ W=10u
+ W=1u
+ W=10u
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M_Q10 Bi_ NMOS_35 +L=0.35u +W=lu
M_Q50 Bi_NMOS_35 +L=0.35u + W=20u
M_QI11 Bi_PMOS_35 +L=0.35u + W=2.8u
M_Q51 Bi_PMOS_35 +L=0.35u + W=10u
M_QI2 Bi_NMOS_35 +L=0.35u + W=1lu
M_Q52 Bi_PMOS_35 +L=0.35u + W=10u
M_Q53 Bi_PMOS_35 +1=0.35u + W=2.8u
M_QI3 Bi_NMOS_35 +L=0.35u + W=10u
M_Q14 Bi_ NMOS_35 +L=0.35u + W=1lu
Q_Q15 BICMOS1 Qbreakn

M _Q17 Bi_PMOS_35 +L=0.35u + W=2.8u
Q_Q16 BICMOSI1 N00380 0 QbreakN
M_QI8 Bi_ NMOS_35 +L=0.35u + W=Iu
M_QI9 Bi_PMOS_35 +L=0.35u +W=2.8u
M_Q20 Bi_NMOS_35 +L=0.35u + W=lu
M_Q21 Bi_PMOS_35 +1=0.35u + W=2.8u
M_Q22 Bi_NMOS_35 +L=0.35u + W=lu.
M_Q23 Bi_PMOS_35 +L=0.35u + W=2.8u
M_Q24 Bi_NMOS_35 +L=0.35u + W=lu
Q_Q54 PROPOSE QbreakN

Q_Q55 PROPOSE VB_Q2 0 QbreakN
M_Q25 Bi_PMOS_35 +L=0.35u + W=10u
M_Q26 Bi_ NMOS_35 +L=0.35u + W=10u
M_Q27 Bi_PMOS_35 +L=0.35u + W=10u
M_Q28 Bi_NMOS_35 +L=0.35u + W=10u
M_Q29 Bi_PMOS_35 +L=0.35u + W=10u
M_Q30 Bi_NMOS_35 +L=0.35u + W=10u
M_Q31 Bi_PMOS_35 +L=0.35u + W=10u
M_Q32 Bi_NMOS_35 +L=0.35u + W=10u
M_Q33 Bi_PMOS_35 +L=0.35u + W=10u

60



M_Q34 Bi_NMOS_35 +L=0.35u +W=10u
Q_Q35 BICMOS4 Qbreakn

Q_Q36 BICMOS4 Qbreakp

v_Vv2 ENO

+PULSE 1.5v Ov 0.01ns 0.01ns 0.01ns 20ns 80ns
cC BICMOS4 0 1pF

V_V3 VIN O

+PULSE Ov 1.5v Ons 0.01ns 0.01ns 5ns 10ns
Cc.cCl BICMOSI1 0 1pF

C C4 0 PROPOSE 1pF

**%x  BJT MODEL PARAMETERS
Qbreakn Qbreakp
NPN PNP
IS 1.000000E-12 1.000000E-12

BF 89 89
NF 1 1
BR 1 1
NR 1 1
RB 250 300
RE 25 25
RC 42 42

CJE 23.800000E-30 12.400000E-30
CJC 16.800000E-30 10.600000E-30
CN 2.42 2.2
D .87 52
**x*x*  MOSFET MODEL PARAMETERS
Bi_PMOS 35 Bi NMOS_35
PMOS NMOS
LEVEL 1 1
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L 100.000000E-06 100.000000E-06
W 100.000000E-06 100.000000E-06
VIO -5 3

KP 172.657200E-06 345.314400E-06

GAMMA 0 0
PHI .6 .6
LAMBDA 0 0

IS 10.000000E-15 10.000000E-15
JS 0 0
PB .8 8
PBSW 8 8
CJ 618.000000E-06 500.000000E-06
CISW 22 18
CGSO 208.000000E-12 208.000000E-12
CGDO 208.000000E-12 208.000000E-12
CGBO 0 0
TOX 10.000000E-09 10.000000E-09
XJ] 0 0
U0 500 1.000000E+03
UCRIT 10.000000E+03 10.000000E+03

DIOMOD 1 1
VFB 0 0
LETA 0 0
WETA 0 0
uo o 0
TEMP 0 0
vDDb 0 0
XPART O 0

***% INITIAL TRANSIENT SOLUTION  TEMPERATURE = 27.000 DEG C
TOTAL POWER DISSIPATION 5.31E-11 WATTS
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