l .

L 7 a) ﬂ( /Joo{e w/fccsef cmo/ é,»cm% COrsz é ,CQ/CM

See schemcfre 59/0 e c./ &pzc/ Vel
(W‘f— lehobecd anoA c:rc‘Z%S k colew wroes

b) AC W A'/?&/}’Srs Dy = Dppr oy fé.:l__ﬁ 2/74/4/\/

- Vi
Foa= Y40 = a;‘zﬂﬁ = /.6 Mo

T ey - v ’ : . i
L Lo F o lorf = "/'}.__*;- = /g‘zm_ = 2.6/"&_ ,m

. vB2

vz
N

I3 .
9 NG}
8 [2\ 5 5 %
, 0 '1 3 }j
. = .-§ e /
5 5 'ﬁl s (D
L S | jfi\ §
-1 % 3 &3
"3 @ i o N
g o0 _ . § |
. > = _% - A
: N o '
Q

L
[

RB
._Qﬁ;/mw" , |
as

Qbreakn
JC




/

¥R&k* 01/30/102 10:07:45 *#***** pgpice 6.2 (April 1995) **%**%x*x ID§ 83989 F*r*xx
* /usrl.c/oster/pspice/ee352/spring98/hw2/hw2a.sch

*%%%  CIRCUIT DESCRIPTICN
‘k****‘k*******_***************'k***'k******************************************'k'k*
* Schematics Version 6.2 - April 1995

* Wed Jan 30 10:07:40 2002

**% Analysis setup **

.DC LIN V_VIN -.1 .1 .001

TRV [VC2]) V_VIN

0P

.LIB hw2a.lib - O") 1’/

* From [SCHEMATICS NETLIST] section of msim.ini: : .

.lib nom.lib ' : Céa

LINC "hw2a.net" 7!

*¥**% INCLUDING hw2a.net #*#***

* Schematics Netlist *

Q_Ql VvCl VB1 VE Qbreakn
o o2 VC2 0 VE Qbreakn
Q 03 VCl VC1 VCC Qbreakp
0 4 VC2 VCl1 VCC Qbreakp
V_VCC VCC 0§ 5v
V_VEE VEE 0 -5v
V_VIN VBl ¢ DC 0V AC 0V
Q 0b VE VB5 VEE Qbreakn
Q_Q6 VB5 VB5 VEE Qbreakn
R_RB VB5 VCC 93k
.probe
.END
* ko BJT MODEL PARAMETERS : _
X R R EEEEE S EEESEEEEEEEEEREE LY X ESEREEE TR R R R T X R R e I g R g TR S R FR Vgt S g R R R A
Qbreakp Obreakn
. PNP NPN
Is 100.000000E-18 100.000000E-18
BF 100 150
NF 1 1
VAR 80 130
BR 1 1
NR i 1
Wl SMALL SIGNAL BIAS SOLUTION TEMPERATURE = 27.000 DEG C

EhEh kR E R RERA AR R A A R T AR A AR AR E TR AR A A IR AR A AR A AR A T I A AR A AR A A AR AR AR A AR AR RN R AR

NODE VOLTAGE NODE VOLTAGE NODE VOLTA NODE VOLTAGE
( VE) ( VB1) 0.0000 VB5) VC1)

{ VvC2) 3.3083 ( weQ) 5.0000 ( VEE) ~5.0000
VOLTAGE SOURCE CURRENTS
NAME CURRENT
V_VCC -2.004E-04
V_VEE 2.011E-04
V_VIN ~-3.258E-07

TOTAL -POWER DISSIPATION 2.01E-03 WATTS

kAR OPERATING POINT INFCRMATION TEMPERATURE = 27.000 DEG C

LR R A e R R R R R R N R s Lk

*%%% BIPOLAR JUNCTION TRANSISTORS ’
NAME Q_01 Q_Q2 Q_03 Q.04 . Q.95

MODEL Obreakn Obreakn Qbreakp Qbreakp Qbreakn
IB 3.26E~-07 3.26E-07 -4.95BE-07  -4.95E-07 6.57E~07
Ic 5.05E-05 5.01E-05 -4.95E-05 -5.01E-05 ¢ 1.01E=04 >
VBE 6.96E-01 6.96E-01 -6.96E-01 -6.96E-01 7.14E-01
VBC -4 .30E+00 ~-3.31E+00 ¢.,00E+00 9.95E-01 -3.59E+00
VCE 5.00E+00 4 .00E+00 -6.96E-01 -1.69E+00 4.30E+00
BETADC 1.55E+02 1.54E+02 1.00E+02 1.01E+02 1.54E+02

W




GM

RPI

RX

. RO
CBE
CRBC
CBX
CJs
BETAAC

FT

NAME
MODEL
IB

IC
VEE
VBC
VCE
BETADC
GM

RPI

RX

RO
CBE
CBC
CBX
CIs
BETAAC
FT

*kk%k

.95E-03
.94E+04
.00E+00
.66E+06
.QO0E+00
.00E+00
.Q0E+00
.CO0E+00
.55E+02
L 11E+16

WHRFOOOONO-JF

Q_06
Qbreakn
.57E-07
.85E-05
.14E-01
.00E+00
.14E-01 -
.BOE+02
.B1E-03
L94F+04
.00E+00
.32E+06
.00E+00
.00E+00
.00E+00
.00E+00
.50E+02
.06E+16

PP OCOOROWIWER -1O-JWOYn

WP OOOQOONOIF

.94E-03
.94E+04
.00E+00
.66E+06
.00E+00
.00E+00
.00BE+00
.00E+00
.54E+02
.0BE+16

WHFRFOOOOROUR

CTERISTICS

SMALL-SIGNAL CHARA
V(VC2) /V_VIN =C L.947E+03)

INPUT RESISTANCE AT V_VIN =
OUTPUT RESISTANCE AT V(VCZ2)

JOB CONCLUDED
TOTAL JOB TIME

@ G55 55

1.

L91E-03
.23E+04
.00BE+00
L62E+06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+02
.04B+16

55

WRPROOQOQRFR QU

.94E-03
.23E+04
,00E+00
.62E+06
.COE+00
.00E+00
.00E+00
.00E+00
.O01E+02
.08E+16

AP OCOORHROWW

.91E-03
.94E+04 -
.00E+00
.32E+06
.00E+00
.Q0E+G0
.00E+00
.00E+00
.D4E+02
L23E+16
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*EX® 02/01/102 14:57:17 *¥**%%% pgpice 6.2 (April 1995) **%xx%* ID§ 83989 **#%
k*%% , (IKCUIT DESCRIPTION
**********-k***********'k*******************************************************

* Schematics Version 6.2 - April 1995

* Fri Feb 1 14:57:12 2002

** Analysis detup **

.DC LIN V_VIN -.1 .1 .001

.TF Vv{[VOUT]) V_VIN

.OP ‘ B ~ :Zu/

JLIB hw2zb.lib

*1§rom {SCBEMATICS NETLIST] section of msim.ini: . C>C)f'f
.1ib nom.lib . -
LINC "hw2b.net' ' .(él
***%% TNCLUDING hw2b.net #**** : /
* Schematics Netlist *
V_Vv¢e vCcC ¢ 5v
V_VEE VEE 0 -5v
V_VIN VGl 0 DC 0OV AC 0V
M_M1 VD1l V@1 V8 VS Mbreakn
M_M2 VOUT ¢ VS8 V8 Mbreakn
M_M4 VOUT VD1l VCC VCC Mbreakp
M_M3 Vbl VDl VCC VCC Mbreakp
I_T V8 VEE DC 200ua
.probe
. END
Fhkk MOSFET MODEL. PARAMETERS
R RS S SR LSS S S AL S SRS ES TSRS RS EE SRR R L EREELEEEEETEEEREEE TR TR R R R R
Mbreakn Mbreakp
NMOS PMOS
LEVEL 1 1

L 100.000000E-06 100.000000E-06
W 100.000000E-06 -100.000000E-06

VTO 1 -1.5 ‘

XP 500.000000E-06 400.000000E-06
GAMMA 0 0
PHI .6 .6
L AMBDA .02 - .05

is 10.000000E-15 10.000000E-15

PBSW .8 .8

*ok kK SMALL SIGNAI, BIAS SOLUTION TEMPERATURE = 27.000 DEG C

******************************************************************************
NODE NODE VOLTAGE NODE NODE VOLTAGE
vs) vCe) vD1) 2.828 VEE) -5.0000
VG1) 0.0000 ( VOUT) 2. 828

VOLTAGE SOURCE CURRENTS

NAME CURRENT

V_VCC -2.000E-04
V_VEE 2.000E-04
V_VIN 0.000E+00

TOTAL POWER DISSIPATION 2.00E-03 WATTS

| KEESE OPERATING POINT INFORMATION TEMPERATURE = 27.000 DEG C
AR KRR R R R R T AR R AR R R AR R ARk hd ko kAR R ARk A Ak kA kR kb k kR Ak kR R b kR R Ak hhk kb k Ak h kA & Kk

Kok Kk MOSFETS

NAME M M4 - M_M3
MCDEL h =

m w <Z1.008-04)
vGs To61Ee00  1.61E:00 -3 17800 -3 TTEFO0
VDS 4.43E400  4.43E+00  —-2.17E+00  -2.17E+00
VBS © - 0.00E+00  0.00E+00  0.00E+00  0.00E+00

VTH 1.00E+00 1.00E+00 -1.50E+00 -1.50E+00




VDSAT 6.06E-01 6.06E-0L -6.72E-01 ~6,72E-01 .
GM 3.30E-04 3.30E-04 2.98E-04 2.98BE-04 o
GDS 1.84E-06 1.84E-06 4.51E-06 = 4.51E-06
GMB 0.00E+00 0.00E+0Q0 0.00E+00Q 8.00E+00 o
CEBD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - (i
CBS 0.00E+00 0.00E+00 0.00E+00 0.00E+00 .
CGsov 0.00E+00 0.00E+00 0.00E+00 0,00E+00
CGPOV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CGBOV 0.00E+00 0.00E+00O 0.00E+00 0.00E+00
CGs 0.00E+00 0.00E+C0 0.00E+00 0.00E+00
CGD 0.00E+00 0.00E+G0 0.00E+00 0.00E+00
CGB 0.00E+0Q0 0.00E+00 G.00E+00 0.00E+00
HEERE SMALL~-SIGNAL TICS

DB CONCLUDED
TOTAL JOB TIME 1.57




