CHAPTER 7

7.1
@Transistor parameters are

Y= €;=200X52= 10. 4K

|
TT-.-. 2‘-f~r = 318 PS
Cn+C»=3..:cT= #x%\?:c,lz PF
0'0 Cm=6,“003 = 5‘,? PF
= 3 oo0 =
) 3 xe.3 (9.6 PF

In €7.12)and (19)
£ — ! Swo+300+l9400 10"
-318 2T (%900+300)x10400 53+1.b
=1.94Muz Hz

(b) From ('7.2'7)
B=—(os + =+
=-(%e. Rcx R g, %)
R=(RstTo)/ M
= ¥300)10400 = 3511 ST
2 \2
s R=—f_0?% 10 10
2 (Boooxo.3+ 3511x58 * 300053
42T x500x10%)

= *(u.\+0.4-7+0-'57+3'-“‘)“g%
= -43.6 x10° ®d4Lec
=-693 MHz




AC DEC 10 100K 1GIG

.MODRL NPN NPN 18=1E-16A BF=200

+ RBx300 CJC=0.3PF CJS=0 TF=302PS
* ASSUME CJE SMALL COMPARED TO CB
.OPTIONS NOPAGE NOMOD

.NIDTH OUT=80
.OPTIONS SPICE
.OP

texees  OPERATING POINT INFORMATION THOM=
+0:1 = 5.000B+00 0:2 = 3.497B+00 0:3
+0:4 = 7.696E-01

#t+¢ BTPOLAR JUNCTION TRANSISTORS

5.009E-04
7.5712-01
3.497E+00
~2.740E+00
-3.497E+00
1.754E-03
2.000E+02
1.9378-02
1.0328+04
3.0002+02
2.741B+16
5.849E-12
1.806E-13

0.

0.
2.000E+02
5.112E+08
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SMALL-SIGNAL TRANSFER CHARACTERISTICS

s
B
3

OUTPUT RESISTANCE AT V(2)

27.000 TEMP= 27.000

= 7.571E-01

-3.8398+01
1.562R+04
3.000E+03
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7REQ

000E+053
.2588+05
.S8UE+0S
L995E+05
S11E+05
1628405
9818405
011E+03
.309E+03
JS43E+05
000B+06
155B+06
S8UE+06
995E+06
S11E+06
162E+06
3B1E+06
011E+06
309406
9438406
J00E+07
L258E+07
S84E+07
.995B+07
511E+07
162E+07
.9B1B+Q7
011E+07
3098+07
943E+07
000E+08
25BE+08
584E+0B
9958+08
.511E+08
162E+08
.981E+08
011R+08
.109E+08
S43E+0B
0008409

FREQ
)

000E+05
.2588+05
SBAE+0S
995E+05
5112405
162E+05
9812+05
011E+05
3092405
JH3E4D5
0002406
2585405
584z+06
2952405
S11E+65
162E+06
9812406
011E+08
L303E406
LB43E+08
000E+07
2582407
LSBUEDT
.9958+07
5112407
1628-07
981E4Q7
L011E+07
3032407
93IEGT
L000EeC8
L2SBE+08
.584E-08
.2952+08
.511E-03
162208
L981E+08
LG11E4(08
L309E+28
543E+08
.00CE«28

AC ANALYSIS TNOM= 27.000 TEMP=
VDB:2)
S4.000ES01  -2.0002+(1 0. 2.0002401  4.COCE#0L
+ + + B .
3 +
3.162+C1 o . + + . . - “A s
J.16E+01 + + . + + +A +
3.16E401 + + + . . . . +A .
3.158+01 + . . . + . + 5y .
J.16E4CL ¢ - + + + + . A .
3158501 + . R ' . . . A e
3.15R01 + + + + . . . A .
3148401 » + . . R . a e
J.13E+01 + . . + + . + “A .
3.11E+01-+-- B R STt EEP $omanm A .
3.08E+01 + + . . + > + A .
J.04R+01 « + + . . . . A +
2.998+01 . + + . s + 2 .
2.902+01 B . . B . . A .
2.808+01 - . N . . . . A .
2.67E401 . . . . . PR Y +
2.52E+01 + . + . + + PO Y .
2.368+01 + . + . + . O S .
2.19E+01 + + + - . . 5y . .
2.018+01 boooee - YR P .
1.82E+01 + . . . . + A+ . +
1.52B+01 ¢ + . + + DR S + s
1.43B+01 + . . - . DN Y . +
1.23E+01 « + + + + . A . . -
1.038+01 + . + . + 2 + + +
B.39E+00 « . + + D A+ + . .
£.398+00 » - + + D S + + +
4 38E+00 + + . . I WY . + +
2.37B+00 » . + + + A + . + +
3.56E-01-+ Aewnm A PO,
-1.878+00 » + + . A+ + + + .
S3.TIEO0 « . + ¢ A+ + + + +
-5.82E+00 ¢+ + + LI S + + . .
-7.958400 ¢ + . " . + . - +
-1.01E+01 + + + A . + . + +
-1. 248401 + + LI ) . . + . +
-1A9B+01 4 + LI U . + . + .
-1.758+01 + + + X - + + . + .
-2.03B+01 + + A + + - - + +
-1.148+01 A +-- e +-
+ . B ‘ .
VEi2)
2. 5.000E+01 1.000E+02 1.500B+02  2.000E+02
+ + + B .
1.778+02-4------ 4aemmmn ommenn [ po.
1.778402 » . . . +
1.76%+02 + + . N .
1.758402 ¢ . - . +
1.T4B002 + . . . +
1732402 + . . . . . . Py .
1.718+02 + . B . . . . A .
1.632+02 ¢ . . . . . . A +
1
1
1
1
! +
+
1378407 + . - . . PO » .
1.30E452 + - - - + YA . .
1.04E02 + . . . . N R . .
1.1BE.LD + . B . PO Y B + .
1.13E402 + . . . I S + . .
1.088402 + . . . eA . + - .
DT T . aatd PR PP PN +-
1. . . . A - . + +
9.868+01 ¢+ . + . 3 . . - B
3630 ¢ . + B A . - . ‘
UE01 B . P . . . .
28201+ . - + A - . . .

27.000
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0 CMOSH W=100U L=2U

1z .
= [] _W- -- _6 loo _b .ﬁhmmn WMOS LEVEL=1 LAMEDA=0 VTO=0.7 KP=60U LD=0.2U TOX=500E-10
Q’M ykh LID‘bQW‘(O XWXWQ -QPTIONS BOAD

.AC 10 142G 100
-0 LOT AC VK(4)

:\‘11140‘3 AlV .WIDTH 0UT<80
A":-%"’\RLF" "‘ﬁ 7“0-3’( gxl&" =-9. g seeses  OPERATING POINT IKFORMATION THOM=  27.000 TOG= 27.000

= 5.000K+00 0:2 = 1,216K+00 0:3 = 1,2168+00

Cﬁ-$= 2—5' WLQ(-GCQX "'V\) LJCOX :g: = 2,503E+00
=Z (00X b X 07 +100%0.2X0] e TS
=84¢F

Gd =WLd Cx=looxv. 2007 =l TF

PUse the Miller effect.

Rls
RsLCqs+Cad(1-Av)]
- [
~ ok [ 84 +u1+4.5)] X

=T e vadis

o:xl
0:CcM08M
4.9928-04
0.
-2.504K-14
1.2162+00
2.503K+00
0.
7.000R-01
5.160E-01
3.750K-03
0.
1.9352-03
0.
1.410KE-14
1.050E-13
8.7488-14
3.3492-15
8.7482-14
1.4182-14

aaggggsaisggaaaaaavggg

ssteer  AC ANALYBIS THOM= 27.000 THOMP= 27.000

[} ) 1.0008-02 1.0002-01 1.000R+00 9.9998+00  9.999Re01

+ + .

(b) Do not use the Miller effeckto ot ¥
econ d e. um:oc 9.51::00:

caleulate the second pol e

From By, (126), e
‘ 6.309R+06 9.62R+00 +

T.9438+06  9.60E+00 +
1.000E+07 9.56B+00-¢------

4
lpl\‘ ‘P\\ RLRSC:ed C%S 1.2508407 9.493400
| |

= Wll - ng va{L)
$osp 7 =GTMiz

I R
P
P
P I I
P
P I T
P I

-
v
'
H
1
H

+
H

1.5B4B+07 9.39B+00 +
1.9958+07 9.24B+00 +
- 2.511Es07 9.01R+00 +
- 3.1628+07 B.68E00 ¢
mog S k X (Dk)‘ \‘H'X%Qf 39818407 8.238900 +
8‘ \0 o\d 5.011K+07 7.G4E+00 +
= 6.3098507 6.91R+00 +
3‘ XIO r IS 7.9430+07 6.092+00 +
. 1.0008+08 5.24B400-+------
L‘: {3 ecLuiooiey\t -eo 6\' Gl‘kf_ 1.250T008 4418400 +
1.584E408 3.64B400 +
1.9952+08 2.97E+00 +
2.5112+08 2.40E+00 o
3.1628+08 1.53E+00 +
3.9B1E+08 1.54R+00 ¢
5.0113¢08 1.23R400 +
6.3098+08 9.79E-01 ¢
7.9438+08 7.71E-01 ¢
1.0002¢09  6.158-01-4------
1.2588008 4.86B-01 +
1.5845+09 3.82E-01 +
1.9958009 2.902-01 +
2.5112409 2.312-01 +
3.1628+09 1.772-01 ¢
1.981R009 1.332-01 +
S.0118+09 9.872-02 +
§.309B+09 7.162-02 ¢
7.9432409  5.092-02 ¢+
1.0008+10 3.582-02-4-----

+
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7-11

PRP EMITTER POLLOWER, REISTIVE LOAD .PLOT TRAN V(5)
* DC VO=0V, 30QUA*4K=1.2V=VCC .MODEL, PNP PNP 1S=1E-16A BF=50
vee 10 1.2v + RB=200 CJE=0 CJC=0 CJS=0 TF=39.8NS
VEE 2 0 -1.2V .OPTIONS NOPAGE NOMOD
RE 15 4K .WIDTH OUT=80
Q1 245 PNP .OPTIONS SPICE
RS 3 4 250 .0P
RLOAD 5 ¢ 1K .END
VBIAS 3 6 -0.745V AC
VPULSE 6 0 PULSE OV 1MV INS ONS ONS 100NS #++¢+ BTPOLAR JUNCTION TRANSISTORS
.TRAN 0.25NS 10NS
.PLOT TRAN V(5) ELEMENT 0:Q1
.MODEL PNP PNP IS=1E-16A BF=50 MODEL 0:PNP
+ RB=200 CJE=0 CJC=0 CJS=0 TF=39.8NS I8 ~-5.882E-06
.OPTIONS HOPAGE NOMOD Ic -2.941E-04
.WIDTH OUT=80 VBE ~7.437E-01
.OPTIONS SPICE VCE -1.200E+00
.OP VBC 4.565E-01
.END vs 7.4248-01
POWER 3.574E-04
#esser  OPERATING POINT INFORMATION TROM= 27.000 TEMP= 27.000 BETAD 5.000B+01
1.137B-02
+0:1 = 1.200E+00 0:2 =-1.200E+00 0:3 =-7.450E-01 RPI 4.396E+03
+0:4 =-7.435E-01 0:5 = 1,8198-04 0:6 = 0. RX 2.000E+02
RO 4.576E+15
+#¢¢¢ BTPOLAR JUNCTION TRANSISTORS CPI 4.526E-10
oo 0.
ELEMENT 0:Q1 CBX 0.
MODEL 0:PNP ccs 0.
I3 -5.878B-06 BETAAC  5.000E+01
Ic ~2.939E-04 FT 3.998E+06
“VBE -7.437E-01
vCE -1.200B+00 ##exee  TRANSIENT ANALYSIS TROM= 27.000 TEMP= 27.000
VBC 4.565B-01
vs 7.424E-01 E vis)
POMER 3.571E-04 @ ) 9. 5.000E-08 1.0008-03 1.500E-93  2.0008-03
BETAD 5.000E+01 . + + + +
1.136E-02 A SRR
RPI 4.4008+03 + + + . +
X 2.000E+02 + . + . +
RO 4.576E+15 + + + . .
CPI 4.522E-10 + . . . .
on 0. + + . . +
CBX 0. A+ + . . .
ccs 0. N Y . . .
BETAAC  5.000B+01 + A+ . ’ +
rn 3.998E+06 + Y + . .
S A PR .
sesets  TRANSIENT ARALYSIS THOM= 27.000 TEMP= 27.000 + T Y . .
+ + A + +
THE V{5} + . A+ + +
[h) yo -5.000R-04 0. 5.000E-04 1.000E-03  1.500E-03 ‘ I + .
+ + + + . . A e . .
0. 1.82E-Md-+------ emmmme P ) oot 4 + R e . +
2.5008-10 1.82B-04 « . + A+ . + + . + . T S . .
$.000B-10 1.82B-C4 + + A . + + + + ‘. . A . . .
7.5002-10 1.62E-04 ¢ + + A+ + + . . + . A + - .
1.000E-09 1.B2E-04 + f P B . ' . . ooean IR VR O .
1.250B-09 B.232-04 + . + . . +A + + + + A . . .
1.5008-09 8.24E-T4 + . + + - +A B » . . A . . .
1.7508-09 8.25B-04 « . . + + +A . . . . A . - .
2 09CE-0% 9.26E-04 + + + + + +A + . - . A . . B
2.250E-09 B8.27B-04 + + * + + + A + + + . A B . .
2.5002-09 8.26-Cd-+------ PR boeeonn [EN—- FEN. [ T PO ’- v oA . . .
2.7508-09 9.29E-04 + . . . . va . . . . oa - . . .
3.000E-09 8.31E-04 . + + . + A N P . . .
3.230E-09 B.3ZE-O4 o . . . + » . P T . . .
3.500B-C% E.I3E-04 + - . . . . . FCIPP W PO O .-
3.75CE-09 E.ME-M ¢ + + . . + . o A . . .
4.0002-09 E.33E-O4 ¢ . . ‘. - + + + A . . +
4.250E-09 B.36E-04 + 3 ’ . . . + . A+ . . .
4.5008-09 8.37E-04 ¢+ + * . + . . . A . + +
4.7508-09 8.38E-04 ¢ + * . + . . + A . . .
5.0C0E-09 8 3GE-(4-+------ Soenann b b + . P + A- . - .
§.230B-09 5.408-04 » . . . . . » . Ae . . .
5.500E-09 8.42E-04 . + + + . . - A . . .
£.783B-05 B.43E-C6 ¢ . . + » . . B
§ J002-09 8.4dE-C4 . . . + + .
6.250E-23 €.45B-04 ¢ + . . + + A . + . . . . .
§.500E-C3 B.48E-04 . + . . + A + . Tk
§.75CE-03 B.47E-04 ¢ + . + . s A . + + CAPACITIVE LOAD RESULTS IN SOME PEAKING [V(5) JUMPS BY > 1MV]
7.000B-09 B 492-04 ¢ + + . . R . +
7.2938-09 8.4%E-l4 - . . - N A . +
7 S0CE-CY B.SCE-Qd-e------eo-o-o- i #enemmneo g N b #oomeen +-
TUS0E-09 S.S1E-C4 4 . . . . L SR ‘ .
et s
PNP EMITTER FOLLOWER, CAPACITIVE LOAD
vee 1 0 1.2v
VEE 2 0 -1.2Vv
IEE 1 5 300UA
Q1 245 PNP
RS 3 4 250
CLOAD 5 0 400PF
VBIAS 3 6 -0.745V AC
VPULSE 6 0 PULSE OV 1MV INS ONS ONS 1300NS





