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R,=R,//[r,+(1+8)R.] =110 kQ
- 1 R
A =_(+’B)_'=,0_996
“ r.+(14B)R,
R, =3 kQ Bf

R=R,//[r,.+(148)(R./R,)] =76 kQ

_ (14B)(R,//R,)

““r.+(148) (R./R,)

AME . y TRHEEES AREL: EMAANATHR e EES,

R, //R, +r,,
R,=R, [/ ————=37Q
148

~0.992

213 3w P2.13 fiw, & ¥ H B=60,r, =100 Q.

(1) k# Q K .A, R #R,;

(2) R U=10mV(H&KME) ,[AU=2 U=2 2C, F% NU,=2? U,=?
fE:.(1) Q &
Vee=Useq
Iy =Bly,~1.86 mA
Ucgo=~Vee—Iso( R, 4R,) =4.56 V

~31 pA

A, R, % R, t5 :
26 mV

rbz=rhh'+(1+ﬁ) =039 ()

EQ



2.4 ) ERE

R.=R,//r,.=939 Q

: R. /R,

i L BORIRD
The

R,=R.=3 kQ

-96

(2) #& U,=10 mV(H %) M

R,
U=——r"+U=~32mV
R.+R,

U=|A,|U=~307 mV
# C, i,
R,=R,//[r,+(14B8)R,] =~51.3 kQ
RJR,_

=

R,
U= « U,=9.6 mV
R +R,

U=|4,|U=~144 mV
214 ZEBEP2LI4FirE PR, EEMNATRAAEZREE, EXARETRE

[

=

FE P2.14

R EEP2.14(a) ¥, AFERNEEHMBEEELRATO, FARMMEER,, ¥ H-FEE
R E . BIE & B B A% P2.14(a) B,
AEP2.14(b) P AKERREAYTEAHBERLEN T, FEARRMEMER,, X EEX
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80 i EEAMOKH B

AOAREH TR RERAM-BERE K TER AR MBS EE, HE RS ER P2.14(b)
Fi 7 o

Voo

[

u

(b)

(c)

%l ff P2.14

#ZEP214(c) P, THP ARHBAE ZMBERERNT O, h &R, X#H -V KR
W B A B, BV LA —Vipo BIE 30 B AEP2.14(c) T

215 BHEP2IS(a) ITARBTHREEHESHEFRESHE LS5 E P2.15(b) |
(¢) Fimo

(1) AlEBEREREQ K;

(2) RS R EBERMA, R TR,

(1) EHBHUEFTRE LR ue=—i, R, FESHHENXTED D Q A A FHFME,HFH
Ijo=1mA,Ugo=-2V, &M P2.15(a) fiF.

EMHEEEFEERARR up=Vip—in(RHR,) , 5 Ugo==2V M MAER B RN
RAQ K, Uy=3V, ImEM P2.15(b) Fix.

(2) BB HXAERBE, wEM P215(c) FiT. REHLTHAM .

m™ i = ]ns'-:!uo =1 mS
s | uns  Ugsiam h
A‘u=_ngd=_5
R..=R!=] MQ

R,=R,=5 kQ



ip/mA
-4

=4, =3 =2 =1: @

ugslV
(b)
iy/mA
4
-3
-2
Q,
i |
|
1 | 1
=4:=3 =2 =1 @ gV
(a)

(a)
In/mA
2 =1V
1.5
1 -2V
0.5
-3V
0 2 4 6 8 10 12 upg/V
(c)
& P2.15
iy/mA
2 o (i '/
1.5
}ml IQ -2V
|
osf 1
-3V
I ! 1 1 l\.l 1
0 2 4 6 8 10 12wy /V
Upsq )

P fif P2.15

2.4

> M
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2.16 BB P216(a) Fimmb P HHMEHEBEEEP216(b) Fir. K&
Q EFu A,

inp/mA |

4_

3_

Rs
- 10MQ uy 2r
1_ i_
Voo 3V -
= B 0 2 4 ugglV
(a) (b)
| P2.16
R:(1) kQA:

REEHET 8, Upo=Vee=3 V.

}J\%g%ﬁﬁff%.% U{;su=3 v HW%&%%"m):l mAsE]iHZ@EF&Un5Q=VD[|_"nQR'|=5 Vo
(2) R EHARHK:

2
g ==U___V !l'loll'lﬂ =2 mS
GS(th)

A,=-g,R,==20
217 Wi wE P2.17 fir,

——O+¥yp
|
B ] I—o +
Ci T
e——1—H

Ry RL" ug

", i _

& P2.17

(1) FHEEERBREBEEL, W TRRDLEE? THELERBTS &5, 0 7T % BH
26 5 7
(2) HHHA A, |, 0T RIB 447

(1) TRMERERHRBAEL U THELHAR R, RDR R, 7 E# k. £
MERARHRIE, M THELRADR R, ,HEAR, EF %MK,

(2) TREBA R A R K R, KK Do, NTTH K g, 504 M A R, %77 3% KM X
4.1
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2.18 B PLIS ey BEEETUMKRE A E? FFH EMERFH XA (W NPN & PNP

ANAELEDE) REM(be.cd.g.s) o
(a) (b (c) (d)
(e) (2)
B P2.18
MELEELTHWAENRESE  BERETFHEARH AL REL MXACNESEARE

)

A ENFt. IRRFAETERL  RENLLENERE-RETHT,  F_AETH
T, kb Xk

M (a) Tho BAT AREREAER,

mE(b) T, BAT, A MOS ¥ MERLMATESF A KT, REER(RFR) £ &K
i % o

B3 (c) ik NPN B, ERh KRB, b ER, TR AHK,

HE(d) T, BAHT REERE KB,

mig(e) T, BAT, ABKLE MEELEBTES A ET, TRA(ER) &k#E#,

B (f) Mk PNP B AP, B R4, Py &R, TwAEER

Wk (g) MR NPN B4, Eog A £ d i, P b R, Twb X AR

2.19 #|/ Multisim 547 B P2.5 fi &% % R, R, o SAF S H Lt Q 5 .A, R R, F
U, 8 %H.

(1) % Multisim SR THEE P2S Firw i, #ABEACEHRA RN E N K, wE M
P2.19(a) fiF, hETFRERBEREBEE, UFHESU T HENEH 2B THHARATE
M.

B XFGl B R A B EHRACBHEESHE., 7 A% XMML fo XMM2 4 71 31 & &tk
EHBASERLFAEERERK o XMM3 RIERAEHBAEER Uy XSCl ERET K
BATHERANCEAGRUEENEME AE(AN) PHLXR AP TRIALERARK,

BYFHEHGR REEGEFETARA Bk rEnE e k. £R¥ALTF
WBLFEAEN, YBETR EAEABNBG AR E BB AN A2 AN E R A
B HERKBEAN.
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(2) #| A Multisim & 8 S B R X LB RS R R WEEKESHBr, RUH,Q A

A R R, B %,

ERRAEBAKARBHENEY | kHz A I mVIHRERT U, AAKBRET
W Ly Jog Vo N ERE U, EEBEEEGM U, FH S5 kQ AR 0#EHEES%
U, THALTAXREEH A, R TR,

oo

imax ; R 'R -
U _U = o (

smax  imax

“—l) y RL

omax

% R =5kQ.=80.r, =100 Q o R, KA F LB BHwkM P2.19.1 fiF, % R, =
510 kQ .8=80.r,,. =100 Q B R, BEH = £ ¥k P2.19.2 ff 7, % R, =510 kQ.R, =
5 kQ B ,B8 F1r, K ACHT & W ¥ Ik @ P2.19.3 FF R,

FME P2.19.1
R,/kQ I,o/ A Ioy/mA Ugo/N | Uns/mV | UtV i R./kQ
510 27.987 2.237 3.813 0.339 662 -65.790 -194 1.03
600 23.759 1.9 5.501 0.372 436 -62.432 -168 1.19
700 20.272 1.622 6.891 0.406 549 -59.120 -145 1.37
F MR P2.19.2
R/KQ | lyg/BA | leg/mA | Uggg/V | UiV | UtV [ Ut V] 4, | RXQ | R/KQ
5 27.987 2.237 3.813 0.339 662 | -65.790 | -132.057| -194 1.028 5.036
4 27.987 2.237 6.051 0.338 735 | —-58.492 | -105.370| -173 1.025 4.007
3 27.987 2.237 8.286 0.338 536 | —49.467 | —-79.048 -146 1.026 2.990
F g P2.19.3
B ra/Q | I/pA | Ig/mA | UgeV | Uprmv | UV i R/kQ
80 100 27.987 2.237 3.813 0.339 662 -65.790 -194 1.03
80 200 27.987 2.237 3.813 0.358 691 -63.929 -178 1.12
60 100 27.987 1.679 6.602 0.337 530 -49.538 -147 1.02
7.

® % R, WA Ty RA Jeo A U K, | A, | BA R, A
@ %R, BMAE Lpg FE S g AT E Ugo WA, | A, | B R, £AFE R, B
® Yr, MAu, |A, | HAR BA, SBRHAM, |A, | HA R ELF X,
Lk s G ER AR,
(3) 3t Multisim F 8“5 K HH 2" BT R, R ELA Q Aty TH,
A P2.19(b) Bi7="H R, A 500~800 Q # A AF BB T Upgg B Ugyy 9 % 161 Ao
E## P2.19(c) FIFH R.MN3I~SkQ P+HATERMEFRT Ugo 1 E CH Ao
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File Bdit Yiew Tosls Eile Bdit Yier Toals
Oje{@|ar] sjmje|-| o[y |a el o] b BE]| |O=GeR] smiel-| ol fa sl o
Patameter Sweep mmi b Parameter Sweep pmmrmw[

cesiscance=510000 1.20681 11, €2 bl

resistance=510000 780.81267m 1 % { e

2 renintance=SR2800 : :

2 cesistance 500
cesiscance=£55000
cesistance~£55000
res st ancesT27500 5.83073
resistance=727500 TT9. 643550
cesistance=300003 6.38859
resistance~300000 T77.15219m

stance=3006.
resistance=41

cesistance=5000 20891

(b) (c)

|G clo Edt Vew Place Smudle Tiansfer Joos Reports Qolirs Widow el _ 81|
Ded P& 4-Q & EFD> 2B N-0 -l 2 |
‘-.| l ] [ T l | ¥ | in . | 18 ]
- = -
* -| a | 1z DAL s
k I -]
b ﬂi I xru1 én? 4( ™™ -
L] .! Iuc.‘m- i H | -
: :. L J'él 100ur -
T 2 Lg 'l(::l.r.: :
- [BIT_WEN_VIRTUAL™ s ot
Y =
a =
_-_
?J? = b -
& Distortion Amslyzer-EDAL -
e . -
=
- . oy = .-__‘_ |0 ’
o |[agf - EE emr =

‘ o | L

I - Seme [50) 470w ‘ml!m\l{l- o [F00 muD iup o T

- - oy i | Kpastien [o ¥ sestionfp ¥ o Lawed [0 T+

W sovo | e {3 8| mmim|ﬂ,ﬂﬂ|zrc£"§pr_.1rrwr £

(d)
El f% P2.19
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(4) #| A Multisim & & & {0 8 % X F 2 #7 L ( Distortion Analyzer) # By 3 i & K F % X
WMHEE.

MTFELFEeSE B TRATHENELRE RO BFAREEE " FHR"R" PR "N LKW
o BYE, FANMATHKBAER TAL NALHREEHFET, Bh, THHTARESL
WA RAF LA LGB EHTHENRN K. REASER . ER PR AR ERETRE L#
HRAHLALEHTL(S5%) ERALBRMEEELXTLE A S A mg &% 0% H
HEWE BRI ARARBNRATKIN & E A, 0K &3 B #EP2.19(d) fr =,

BREXREEHNS% , ARSHRTHRATAERBE L EGEHEMP2.194 i 7, 44,4
TRAXAREREEMNERAST KT BB EN A RM,

=M P2.19.4
Fe R,/kQ) R_/kQ B (40) U,/mV R ILBE/ % +U,, . /mV | -U_, . /mV
1 510 5 80 100 3.05 5.001 902.558 -994.000
2 600 5 80 100 2.98 5.002 760.340 -839.451
3 510 4 80 100 3.05 4.997 790.683 -900.619
4 510 ] 80 200 3.55 4.994 972.485 -1074
5 510 5 60 100 3.045 4.994 650.430 -787.915

220 W FEmE P2.17 . F|H Multisim 3 % T %] |5 # .

(1) HE—-—4AaBESH EhbihQ LeE,

(2) #MHEERLRPAE, U TRRPLEH? FREEERPBTIHKE, N TRRH
BHE? AEQEAEXANKENTA,

(3) ERRBEKNEERAERS, TRRPEH K7

f#:(1) #& Multisim FFFE P B R E P2.17 ik b B FERE V), =15V, AKEMR =
5 kQ, 4w FE # P2.20 ff T o

Voo _
15V
Rd
s
< 2
11
Rg2 i
S200kanm - 10uF
c1 [+ 100um 100um
Il
10uF Rg3 éRL
Skohm
1DmV 2Mohm <
(e |, | o
> com
0Deg 150kohm ; =t

[ it P2.20
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Wi R E B N A MOS 37 % B4, 5 # # K £ Channel length = 100 pm, % i F K&
Channel width=100 pm,# % % ¥ VI=U,,=2 V,KP=2 % I,,/U; = 1 * 10°mA/V?,

WMANGERAMEA ImV HEH I kHz W ERNEZRKEFTH,

(2) B R H P A ok BAYHMHE:

HEBAOWEC fnC, 10 pF,FH WA C, # 100 pF,

BEGAGEN Upe=4 V, BB [,=2mA, HEEEARZSANRNEE R HHE Y
2 MQ; 4 1 v 3 A R 4 A B B K 1 8, R, B2 A5 kQs ik E R, 150 kQ LR, B 500 Q; 4 &
XA BH IV REBERASHE R, N 300 kQ; L H F i,

(3) hEER:

O ABFHFRAEMNERATIHE Ugo=4 V,Upq=4 V,1,,=2 mA,

@ RAKBMUB A, ~-5, REKLEH 5%, MBRA T L KH Y & EBH 4 % 200 mV,

@MARNEERH RULEAVBUARB AR D FHRBEE RN TER LR T
FABAE EUBREEHHASSE PHAAAI, LT RARDR, LUHA Uy HA R,
BN Ly IR R OB AN T % 7 5% M B 4 . 4% R & E 500 kQ, A BN 0, 5 0, 4
R Y AT AT, B AR A . M A R, R R R, T B

B, R R AR ERAGIR B REEH LB BT TR R
ok JOTL B, B0 4 B ok JCBE LR B R AT Ak B A

@ ELEEUFEMWRT, Y R, % 312 kQ 6,0 & 47 % 6 A& &by o

® RAMA R, N Ry R, UM A Ly NTIH AR S g, REMA R, £, 357

Wk |A, |,

ABHBRARAEARERAFR T ENM R T E M A RKENS , EHERAH 5 4
WM R bk AEEHE,
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B i FLBOR HLE

S FH BB H B 22 ok 20 GiOR e B o R RGO L TR PR S R i, R M R Y A
B ZYOHCK LB )T IZ B T A R R B 2z

3.1 WABEE

AT 5] ) T SR 2 RO L B AR A B A B i S RGE TR £ R B A B A B ARE R
HL P A AR 1 B RE R A A B R S R L P - LU R R AR T B A L, B4 2
G UK FL 6 L O TR B A L R 4, DA R T R s P 9 LA o

3.1.1 % 0K v It il — Mt 1)

—. BEMABHEHBEARX

U —FEFT R (9 22~ 26 AR JEOK H i 6 B 12 A O 2 B L Bt o 6 L AR & T XA B4
HBE HAEMeNERSEE. B0 BEFESEHEEXNKN THRTELAGS R,
A5Gl R 7 .

TBOK oL B B REARGE RO R A, W0 3.1.1 () 7R o L 3R A K e ARG A9 45 1 |, B A8
MR EROES ETEREGHEHAGEANBES TAAHERR FEFTAEBAL. TH
EERS B G R R R BE AR A 2 SRR S OB = A 0, MO AR S IR BE RS . 7 S A B
F A iR B b R SR B NPN A PNP BUEFIR A .

TR WL B P i 8 K B e A R B A R, W18 3.1.1(b) F7R . 7EBHAHEA K
LB RS AR R R AL G S U A A S AR A N, LR AR B A
WERE EILFRAK. EHMREREZ , A RRBCRERRE M (E S 5 b T 5 0 b b T )
TE R Ak 25, A T8 Ak s H AT, O07E 0 2504 43 7 T8 1 i B O A 28 F A SR .

JHZ8 48 4 B K R B AR O A FEGRA A, WP 31101 () TR . ZEIE R HR A KBk A9 Q A
RS AIRAAAE P 22 , L RE 65 S BB BT AR # , %6 P A 80 908 T O ol 8 8 o D R AR K A Th g K
L . R P 2 O FARUS PR B — U B RE A D R T R R AR AT R 3.1.1
(d) BT45 M — Y 7 3 64 25 2 et BHL

Ny 2
R{.=(—') R, (3.1.1)

= BRMABEH S

L S

1 T BEL M A 1S T S8 A 7 34 19 4% 40 1 W0 B o2 6 9 AT 36 R , WO 2 Sk o B O 0
TR AU 4 BSR4 A B Gk o B S TAE S o A O i B 4 9 149003
AL R 8 W 75 TR A5 A3 b A 60 B 0 7 2 R Lo =Bl SRR TE— K R4,



(c) (d)
B 3.1.1  =FE8-& Jr sk HL B
(a) HEMS (b) HEME (o) TEMES (d) TREBESFMHE TSR
2. shBE SR
20 2 i A HaL % B L TR TR A RS T A W O 45 0 o [ ol TR TR B B, X F IV i L i

N
A = I—! Ay R=Ry,R=R, (3.1.2)
L

TE SR A 5 — 9% 00 o FE OR8N | N )5 i A R BELAE SR 4R 25 4R A ol B A i A L BEL
FTH—REE A B, 8 PSS TR B . #5508 — GO LA A H B, T A i B
550 R E A B A K s R GO LA O LR Y BEL S UOR 2% O i L BELA G .

2 PR BOK Ha, i 4 Y Pl P BT R U, 7 o S i IR — 0T B 7 A AR B AR B FR T R LY
PEB. TERTSRTA BB R R M BT A G i B KA 26 30 i el TR st R S B M KR
R B LR

3.1.2 SR8z A v % ity 28 R e e v JE 4% 4 4

—, ENERMARKEAEBIHER

B 132 THCHE B B AR TR L R B i R B R R R, B 3.1.2 BN . i P A AR
JZ AR o PR R 3.1.1,

53 1T H XU 2 o o) 38 ) Y A AR B, B B K AR B R AR, A E AR
o] R i L 2 AR R B DU R A ARG A BT T RE T BIAE R 3.1.1 BTR B — B4 L BR A R, &
B 25 5 5 L B B 5 A SR PV L2 G 452 oo R 5 R T e IR UK, 40 B A oL B A BB AR A
JE WLZE AT ) R, b e 2 VR 4 4, L IR AT S B B
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90 H=W| LHEWHKREE

WMAZ [ PHA

Ug

M o

!

i B v

B 31,2 fGE A A R

F3.1.1 i AR EERE A E R
H R 4 A% (ARR) ] g8 ( FRORS) il (Th®%) 1 . H B
3 F B o B 53 iR L e e 5 0K H B HE T fh A 3
R, /MU, B
k| R k.A Kiwi :
PERERA TR | R, KA, K Ky K JBC K RE 1 5 24t O R R

=, EAERE R ERREE
G THIFF S N 3.1.3(a) Bz , B [R)AH §i A S AR S0 A P94 A i , 0F 3 i o R

ugo HUEFEHIREME[uo=/f(up—uy) J20E 3.1.3(b) FimR , ERHEEX ,u, 5 u, Al uy B2 HREHE

KAR,H

uy=A, (up—uy)

(3.1.3)

A PR OB TR TE IR OB AL+ T 5 R R R X B FE R B+ U B2 - Uy
2 U o F 5 2 TR HH L B 5 KR

(5] 41 4 A\ o

Uy O—

L PN

(a)

Uy

L

o Up— Uy

(b)

P 3.1.3 A8 5z T A AR5 00 L B R
(a) ®5  (b) BMEMERENE

MM R, 5 R IE TR — 1 1 A W BEL U i ek BEL 8 2 AR K 280 A O G ) o
il A P i A 22 43 O R B

3.1.3 24K i
— BAEBAR

HEMASMKABERABEATNBHBERNE, S ZB TN A RTS8
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B, FHEEEEREESESREREEE, S ORERER N REES, W AREE .

KI5 A B U 0 R BEAMER R AT LU E R EF R

Z.KERXESMKABE

25 43 WK o, B BE 5 A 250 b T R IR IR, R A R T R R A 2 RO i B Y B A e A SRR
TR, B B R A, B — T ) 2 0 AR R | B — X OB O TR A 5 LUHRTH 7R
Ui 7 A TR 5 5B — D TR R 2 G AR e BEL A R ARE £ SIS R L ok T IR BB RBOR B I IR R

7E 25 43 HOK L B B P A 8 A6, 25 BTN A5 5 BUE A 45 Bt 8], MR 2 A L A5 5 35
B A MG S BUE AR S R, MFRZ hZBES . 20 BOCH B H EE8E S o, Bk
BAES uyo HWASEAE AR R, S0 BB R, B RAEE A, JEBUHRORAFH A, SR
il He Koyn , P

Mﬁu(,,, mAu“‘_ B A,
= x A Kan= A_,‘ (3.1.4)

R AR 17 -5 U5 ot A 97 268, e, OEL 2 o A7 080, 225 20 JBOOK W B A D e i, R X vl B A 5 R B A X R A
ST Ma BNk 3.1.2 fim.

HHE BT R, MBAEB N Lo FBUE AR /N, PR 3.1.2 i RUA D Sl A8 0 B0 e 4 vl
PERZE MRS HAL Uy~ -Upggo

) 7 B2 o HL B B RE SRR

(1) DURhEEEk L B A4 A LB 2( R, +r,,) o

(2) A, AR, Koy BRI AKX,

(3) X FHmEAEE, WA ZEGESHRMNSEMELEGFSMA. EWAGESHN
Au,, H B ABIE Auy =Au, , 3EE 8 ABIE Au, =Au,/2,

(4) &R ETA L BEE S BLA 18 0 IR 0 22 20 Ji R e, B, D) RG34 o0 0, SR A5 o
L ¥k 55 Ko

(5) R, AXIEBESHARBIEM EXZEGESEHT R, FRBEAZE, 228 E5 TR
WAEH o

S.BEERENES HABERE

o SE A 280 A0 ) B — i o B A TR, Ol (i LB S A S5 A8 BELES T B 5 K, W Sk ST R B
FATE R IR AR, B 3.1.4(a) B, AT RS T SRl B AR AR W, in i (b) B 7w o

TEE (b) Fros BB 1, >> 1 R, B HLE

T
RZ:SRH‘RZ " Ve

2578 0 S AR R O
Uy, -U
=3k,
JLF oA, IR T IR 5 80 95 KB,
FESE AL BR P, 0 T WRAN L B S B R X R L B AE T S 2 0 0 R SRR — 4 /) BEL £ A e
fL g%, G 3.1.5 F7R , VA48 o B AE A 58005 B o0 ki b e R 0, 5 R0 B8 A0 o Bh 3 e
J=u ]

Ry~ Y BE
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O=Veg

(a)

P 3.1.4  BAA1E IR A E S s B
(a) [RIEHEE (b) —FhaePre

R,
Ad=_—ﬁl—R!Ri=2rbr+(l+ﬁ)R“ (3:1.5)

rh+(l+ﬁ)7§

Sy 38 A AL B, SN A 2 A, I 3.1.6 AR, L RO AR A B A R BEL

H HL BH
A,=-g.R,,R,= ,R,=2R, (3.1.6)

=¥

58

P 3.1.5 iy R 2 e (07 4% Y 22 4 OK HL B B 3.1.6 5% A 22 4y i R R
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310 RETHER, FERAELXREANEREHIANTA, C oI A ERE KN £
BE:

QHEAZQHHAQ HRAEA DRIKEAE O HEAE @ AH%E D HHESR,

(1) 1R M A B, 5% A S

(2) kEHMFHRAR, EHHA 5

(3) BEHN 1 pVUTHEESHRAERAR, HHA o

(4) EAMA A 100kQ E 5 FAHAB, NEH 6

(5) ARBSALABINKAS, H&A 5

(6) ERMUEEEME A0 VI AAS, H&A .

(7) FMABYFRANBAE, NEHA 5

B:EME3137/:(1) ©;(2) @;(3) D;3(4) @;(5) ©®:(6) ®:(7) @,

311 BN EREHNSHE RPN Fir, RO RAECNEBRTHAHEAHE N,
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% P3.11
i A ¥ Ui Iy /8 =3dBfy | Keun SR |BfiHg s
it 70 /dB /MO /mV /nA /nA /Hz /dB A(V/pV) W/ MHz
A, 100 2 5 200 600 7 86 0.5
A, 130 2 0.01 2 40 7 120 0.5
A, 100 1 000 5 0.02 0.03 86 0.5 5
A, 100 2 2 20 150 96 65 12.5

. 5WE313 T/ A HBABER A AGHEREHR A, AHEAEH A, h
A 3B K .

312 b AFEEEMEPIIR R, EoMAGEKETNBEEIME,U#H 0.7V, &K
RiIgdaBH %D,

BN T, T,.T, (4R, U 4R,
ENHER EE R R HE, RELRERHN L. &

ﬁER*ﬁ%;ﬁjﬁﬁluxkzo I I
[R =.l',{:c_b:;,L%q=lOO }LA tc‘ ‘Cz
=1+l =1 3"3__, 3 7, ) . ‘I/T‘
k=1 33— cu+m— c+ﬁ(l+ﬁ) A 'WTI ]\
o i L
[ R
B +B+3 A P3.12

L B(1+8) >3 i
I, =I,=~1,=100 pA

303 wEwEPILIBHR.TENRMAEF g, T AT, Fd-sEthzsiABBL25H r,
A riae WRMEEER AR KA =Auy/Au, thkE R,

BMETT, T, FARNEREARERUT, ARAETHEFERALBNARAR,T,.T,
Ed-s M AEEPANN rog o, FURERARK A, hEERY

A, =Auo/Auy=—Aiy (14, [/ 74) IAuy =g (To [/ Taa)

304 = BWHEPIIHFR,T, 5T, €40 HR, ENNERB S g.;T, 5 T, 44542t
T, 5T, Fd-s A AEHEY roafrue RREBERARK A, =Auy/A(u, -u,) thE
* R,

EEATEREY T, AT, E—N£06  ENELZBEERATELANMEE REHR
WERBRBE:T, M T, ARERLAR, CNHRRERENHE, EHEHAREEHA, LT, ~
T HRBRHSERLINA Aiy ~Aiy, I ENBEHEDTX%:

Aiy, ==Aip, = Aiy, = Ay,
Aig = Aip,=Aip, = Aiy,~Aiy, ==2Aiy,
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) A(uy,—uy)

Ry =8+ ——
Ai,

Ex= Au,—u,)

B 7 e R A1 K
A, =Auy/A(u,—u,)
= =Aig(rys//rie) 7A(u,—uy,)
= 8T/ Tow)

315 @B wEPIISHR,T, 5 T,EhHBE LR EA Voo
BRM AN, BBRFENERHENEA,

(1) Ze XA T 6

A, FEE-EIEE % B. & -4t 8%

C. #:4-st 8%

(2) MBI AR ERBEERAT o

A A Ad B. ¥ AW HHKARK

C. REAW

(3) % RXAMEBERY 0

A AMANRNTESE B WAHKES

C.HAFAKEN

()T, 5T, ¥HBACERAH 5

A: 05TV B. 1.4V

C. X7 &

fE:(1)C (2)C (3)B (4) A

316 ZHEP3I6frrwld BT ~T, FHHEEELAHE, B> KM MMM\ &E
HH b, FAHBMANREBMANERA i, K[
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(1) igg=? Ve
(2) igy=7

(3) A, =A8uy/(iy=ip) =7
Bo(1) EAT, AT, AHME R, HB>2, H M in~ |

te) =lpo

(2) gy =iy =iy =iy—ip
3) MR ENELERAAEELF A
Au,=-AiR =-B,AiR,
A, =Auy/A(iy—iy) =Auy/Aigy=—B5R,
317 WHEPLIT IR AANRE, 2ARAENEL
MERXBEREM WA ERALRERF N

(a) (b)

B P3.17

B:AEHE(a) FrrAe e ,D, D, ET, T, MFE, THBRXEAE, RAYBARAFEME,D,
T, REZRPHER BT, FEH ,up, =uge+igR-up , RAFH iR A, H u, NFFE R
ERED, Rk ;A EH up AKFFEEREMED, 28, 5T, ER/ 2% D, ¥ T, RAFARY %
A EEY LRAME,

#ZE(b) Frrekd T, T,ET, T, Ke&, THRLIELAE, R, Y A RAHHE,T, 2
T, RAAGRFEA. BT, FEH,ug=ioR,, RILHH iR, B, B upe NFFBERERE T, &
A E vy KFFBRERT, RE, 4T, X2 % T, T, REKARPEA EES £
# AR

318 EPIIBHirahMAmMEERLERER, X9

(1) AN P HARE N, BANRRARNN;

()T, 5T, h#A;

(3) R L WA ;

(4)D, 5D, A .
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*+—0 - Ve

i P3.18

(1) BEMAGTHRE FUALARE REAAEFBNELELZZRAKHE LR
HEFHERMAGITHREXRR RARIABUHELESRANLENREX R,

it suy A KA N5 ,up, A B AE 8\ 3% o

()T, 5T, ARFEREAR,EAT AT, FRAFARGFET FEEAREREAER
REAGZG MY EE MU EDRA LG EMBAGHAMUE T Rimf i ot dy R 8.

) BAXRL AT, REBSELR, BRT, W ELRARAR W AX B R AL B HH A
A o

(4)D, 5D, thEARBBREE AR,

319 BEHAEHFT4T HAM BB P3.19 Frr, a4

P

2/1 %_‘

Ry
3I9kQ)

A P3.19

(1) RERFOBETHAR? ZEBRKAHF D7

(2) BERBRAE? ARLAKALE? GREZMF L EREHK?

(3) Tyy Tf R, AR FHERRML?

B:(1) AREP3IIFTrdsl R(39KkQ) LW AREELANEH P E— LS5 H NS
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Bk, EAXA AL AERECE T HRERR SZFEEFXAOTHARBELR, T, .T,
R MR LT, T, AREREAR, T, T ARSBRAR
B, Ty Ty To Ty T Ty Ry IR E 36, HEER
2Vee=Ugpa=Usent
!,,s = R. =0.733 mA

(2) B =ZREAEE,

BENT, T, HEBRBAINENGZAREE, HEATT,. T, XK, E -4 bk
AT, WG d;TLT. T, BEEEE T, T, RERESE, B, F-REHT ~T, # K
MR- REZpHARE, EXERAN EHE L.

¥R BAT HERBA ARG HEHERA T T HER,FAT HERRBBSE
RFTHER, S _REBAT HEXHREE; TR, T AEEEE T RAEMEE T £
$EE, AR, $_FRB T, ~T, MERGEE-E4-LEd B,

BB HERA T T, T ER AN N AHBEE BRE=ZREH T, T, H K
o E AR &,

(3) Ty Ty R, RAGH B By BRI, A THBRABRAL, E%Hﬁtﬂ&iﬁﬂ"é‘%%i’cﬁ

ZEBE Upypo =UpprotUppro, B Ty T, X THEFHB AT HBRIRKE,

320 BAEAHSC8 M EREZEH A B wE P3.20 i, Roir:

 P3.20

(1) ZEHXBTAAXRBGER(RBE EHE--
(2) HERHRAE? HERILEHAEE? ﬁ-s&%;%ﬁ' deilﬁ%



34 JERE

(3) R,.R, ¥R Rt 4o

(4) A CHERRM 4,

fR:(1) WA ERAEEERAE LM, Bi-FET &5,

(2) @k AwE, F—FEXHRN LRBUEN LD BARE T, T, hEHAE: ¥
CHRRERAAEE,T, T, AIRAE; E-ARIHBBRA T T, AHAF,

(3) R, R EARM R EL KRS, 5 D,.D, WAL AR EE,

(4) BACEMNELE ATHRERIANARME TR LY BHKRY

321 A Mulisim A REP3S I r B A TAMATARRBATGAHNT M.

(1) AR, HAEMZE 5%;

(2) R, FEH &

(3) AAEZLEHERARARETIHE,

M7 Multisim FF THEREP3S iR ¥, wEMP3.21.1 fir, HETHEY &K
EHE¥  XAEMNBEYE, Q1 HT,,Q2HT,,B=150, Ry,mR, 4 F AT, FT, HEER
HME A BAANEER, P R, R,

VCC  q2v

XMM1 XMM2  veC
LR2

5; 10.5kohm

Xsc1

BJT_NPN_VIRTUAL*

1 vz
ImV
10kHz
ODeg

e

Ef#% P3.21.1

7 Multisim RE T, TURANBUNERN B YA/ MEFFENE R, U TXA X247
B, BELEE,XERXATE—f7E. UTHHEEFH=ZAFELBAFTHATAB2H T2

(1) #IH Multisim h“BATHE AL " TR EEA N R MMEHMEE S%.R, FE£F
BREAAZLEERAAARRTEHNBRATHEL, WEM P3.21.2(a) ~(d) FiFm,BF
FTRORQI WEER 6B QI MWASFHR.8 Z Q2 EwR,22 QMAMK,3 &R, R,
MR WEHEL, HEATH R METFAERRARZLENEERIRE , MAEHERFE
RBRER R FTEFAFB B, HEFAZLEHNAPELETE XA LR b kd
ARAR NTEERTR. Q RELEmEkMP3.21.1 fix,



140 S5 =80 iz 5 BOK e

Yo UpELeLamy FuLaL c ing Poant |
3g 6.86002 i9 6.88002
s8 6.88002 i8 §. 62402
3 ~742.80457m $2 -742.80457m
EH -717.03401= 5z -717.03401m
E ~717.03401m i6 -717.03401m
(a) ()
oc Op g Point | B FAS |
2 €.82990 §5 6.87711
%0 §.53013 8 6. 88540
82 -742.79838n $2 -742.82444m
§2 ~716.76963% 2 =717.07875m
5 -717.29597= 11 -717.0452¢6m
() (d)
Ef# P3.21.2

(a) FAEXFRETA Q A1 (b) Ry=10 kQ R, =10.5 kQ BF#) Q £
(e) Ry=49 kO R, =51 kQ B Q g1 (d) B, =150,8, =140 BHEY Q 5

FW P3.21.1
HEESH Tegy» | O Upgon » Uceor ~
R, .R,/kQ | R, R/Q) B, B Fegy/mA Thg/ RA Uppge/V Uiy’ V
10,10 50,50 150,150 0.512,0.512 3.413 3.413 0.717 0,0.717 0 7.597.7.597
10.10.5 50,50 150,150 0.512.0.512 3.413 3.413 0.717 0,0.717 0 7.597.7.341
10,10 49 51 150,150 0.517,0.507 3.447 3.420 0.716 8 ,0.717 3 7.547 .7.647
10,10 50.50 150,140 0.512,0.511 3.413 .3.650 0.717 1.0.717 04 7.594 .7.602 45

(2) FlA Multisim " E B R A" THRE LB EZHEERATHEERARH B
BIM(Mf) e E(EER)  wEEPI2I3 R, BEFEFHU VI AN Q1 HEHR A
B, AT B V2 AN Q2 B E R Ak,

Transter Function Anelysis | Trens: Function i Analyms
Tranafer function -49.05800 Transafer function -49,09800
wwifInput impedance 30.55109K vwZfiInput impedance 30.5510%k
Output impedance at V(59,50) 10.00000k Cutput impedance at Vi($9,§{0) 10.00000k
(a)
T Function Analysis | | | Teanafer Function Analysis |
Transfer function -49.05800 Transfer function =51.55290
vwidinpur impedance 30.55109k vvifloput ixpedance 30.55109k
Output impedance at V(59,§0) 10.00000k Cuzput impedance at V({§6,%0) 10.50000k
Transfer Function Analysis ] Transfer Function Analysis
Transfer function -49.10592 Transfer function -49.08177
vvif¥Input irpedance 30.54368k vwZ#Input impedance J0.56119k
Quetput impedance at V($9,§0) 10.00000k Output impedence at V($8,30) 10.C0000k
(0
- Mt ) ’
Transfer function -49.06529 Tranafer fupnction -45.04022
vwifInput impedance 30.57146k vw2f§Input impedance 28.54755K
Qutput impedance at V(§9,%0) 10.00000x Qutput impedance at V($0,§0) 10.00000k
(d)
B % P3.21.3

(a) BMXFE (b) Ry;=10 kQ.R, =105 kQ B (c) R,=49 Q R,=51 QB (d) B, =150.8, = 140 i}



3.4 HERE

EEEMEPI2I3GEHKE HAREEMEPI2L] MR ELREEHEATHEERAGK,
BHEMEPI2I2, HETH, AR BEAZH AR FAEFRFEATHH A, R, A 1M,
MARETERARABRKTIRABAER WA, MR, HH,

M P3.21.2
% 2
A, R,/kQ) R, /kQ) A,
R,.R,/kQ | R,.R/Q B, \B;
10,10 50,50 150,150 -98.196 61.102 20 0.023 26
10,10.5 50,50 150,150 -100.65 61.102 20.5 0.045 88
10,10 49 .51 150,150 -98.191 7 61.105 20 0.030 44
10,10 50,50 150,140 -98.105 5 59.119 20 0.023 26

322 A|H Mulisim h B P38 frin it BE AR EXEH TH K QA EER
A A N

f#: 7 Multisim PR TH R EA P38 i mw i , A B MK SEH BN RANE, HF A &N
ERATHEA ATRBNERERAGSS,, wEMP3.22 fiF, % Q1~Q5 4 T,~T,, ¢ NPN
B Rk kA % &A% 2N2222A, 3£ B=220;PNP & & K4 X A % i & & 4 2N3702, i
B=133.8, ®W V=12V, V=9V,

Rl
]5< 1kohn

[E]
=
)
-
o
r

R3 2N2Z2ZA%

Qs
]:‘ Okahm —t

RE
P }— [ 9. lkthm -
XMMS ’] [];l‘u}hm
Kl
i R4
[Jroxe [ =
-GV

@ﬁé P3.22

(1) ek

HERFEEMANREAL NEF - RNWBIERDNE, RET AT, WRHRES LA A
250~300 pA, HERRBEEHARE, MR, 4 12 kQ,T, ZER 2 Vo, LA 7V, ETHHRR,.R, %
A & 20 k2,10 kQ,

141
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R,

R,+R, * (Vee—Vis) "'Uu}:o

A o ~263 pA

BBy EE BB R, THRS.1kQ, HES —REEHRAMSEEBAMEA S R, BMEMNKALR,
BEHEE R ERARRBMAAL R B/, & EHERLMEY 500 Q.

HEE —_REERAREKBEAL R REEAR, HYEFZARATAERHEER
AT RHBRBEEMLNAH IS Vi A ER BB RABRK , FZLNBALRTEARD. REL
w RN, 2 %k H K, && R, ] 10 kQ,R, B 5.1 kQ,

(2) BARMRKER:

R, LR E U, =6372V

T, T, & 4R &AL Ugy, ,=-590.232 mV

T, % %4 % AL Uy, =10.708 V

T, RAREAL Ug,=11.435V

T, EEREM Uy, =2.124 V

Ty £ SH4R 8 4L Upgs =1.48 mV

SRR Q Kiwk M P22 FFF,

]W P22
we Io(lg) /mA Iyo/ pA Upeo/'V Ueeo/V
T, 0.265 5 1.206 8 0.590 232 12.590
T; 0.265 5 1.206 8 0.590 232 11.298
T 1.112 4 8.314 0.727 -10.323
s 2.054 9 9.34 0.644 10.52

R Iy, T L, WE 5 HE R WA,

(3) mEHAGEHEANER

F| A Multisim # “f5 & & & 24", o 8 3.21 F 44, TR A, = Auy,/Au, ~ 891, R, ~
90.7 kQ,R, =556 Q. T A AR KN FTERBEDASH,



TR L B8 FR 3350 23 i o

AT ] i A L B A0 T A AR A0 A 8 36 1 R B, B0 L T — s SR B LM 5 OO o

4.1 WAEBHE

AT ) T SR 5 0 SR A O A SR ACHE R R R RS N R R R —
RC ¥R v % A 38 1 550 3R 0 SR A 7 3 . B2 PR B 43 7 ML SR A, S U T i 25 G TBCKC ol e 1 0 R
W 1 o

4. 1.1 53w B i 2 A

3 242 ) SO 49 38 T A R B X AR (R AR 5 B3 IO RE ), R BT BEOK L B R, R SRR S Y
WA BB, 6 T E 7 BT B ol B A ST P 5 R R e B T, 2 T A L AR, LA R R
¥ 4 35 H TR

—. TR b BRI EFE I

A e, 25 0 35 I L 2 A VAR B B R R B B T B, EL P A R AT AE RS o 0 ) v 2 7 T B
B (B R A B OB T B, B A i R M

BB AR HCH | A, | ZEAR S50 BE (A A% B9 B F FR 3129 50.707 | A, | 3 7% 4 +45° 4

B3 0 F R £, s 76 8 951 B HOR A5 S0 BO M F MR B 24 2 0.707 | A, | 37 A - 45° MBS 1)
BN b BRATUER £, 5 HOK HL B 4 3B 907

So=fu=h (4.1.1)
LR — R RIE A
1
filfy)= ?'"—z T (4.1.2)
C RPRSEMIEFRABE R N C F 4 5] B 49 55 2 B, 7 o ek (8] % %

=, A

T H B 45T SR 7 FH AR R A Rk R BB R A EEES RO LEZMZR
(PR IEAAFE M R ) M KA S B X R ML (R VB EML)., AT HE
A R B A 5 i A L EF R B R R lgf; O T O A B ik iE AR O N i a8

B W T A B 200g | A |, B0 0 43 L LT MR dB 5 33X b R U B A B 001 R A o R
P O 8

4.1.2 R W O S A v g

—. REENERERER
1] 1 B i 1A O VR B S R B A ) 4,00 BOR R ry, BEKARRRBE, r, S R ST AL, C
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J&b'—e HIMFREA ¢, NEF,H

UT
reo=(148) 17— (4.1.3a)
EQ
Iy
~—— 4.1.3b
=7, ( )
c.=C,+(1+|K])C, (4.1.3¢)

P 410 A T A Y 186 50 g vl B

Kb C, WRHZEHE,C, VERERAE KR U5

Uy Z e, BB TFU=26 mV, AF Mt a] LA#E 48 r, M1 C,(IERIK C,) . C, AT AL 2 #7 b
CEI
DA T85 41 45 25 o, B T 2R B R AT R 1Y B 2, 40T T 48

e (f . T ) (4.1.4)

..h, Ugg 1+JL ﬂ=2’ﬂ'r1,‘r( C,+Cu)
fs
A5 i,
. f 2
T

(4.1.5b)

@ = —arctan —/—
B

Bo J2 i MR AR S5 L K R B (B R AR A B B K R B0 L % <<, B, B=~PB,, 0 =0;2 =/,
_ o B
if, [B]=0.7078,, B0 FfE 3 dB,d=-45°; 4 f>> f, B, | B *?aﬁn.ﬂﬂﬁ$i§k+%%ﬁiﬁikﬁ

¥ BOME T A%, S DR A K A e 4 25 T 20 dB, B TR LM A E A 4.1.2
T 7 o
8] =1 WBE R RHEEQIRETES, £ 51, BEMERN
Sr=Bdy (4.1.6)
WHEEFRPATER L R RERX(4.1.4) £ BREKAKRE C, .
Z. PR E RS SR
B 5800 A T Ak B W A A B P 413 TR  Hih g, NEES g - s ZE S A

C'.=C +(1+|K|) C, (K=-g,R',) (4.1.7)
KRp C, HH-TER I A, C M- A KR U5 U 2 1,
TE B A o, 46 00 85 S, 87 SR K 8 2 A

4.1.3 B4 K LI A 530 S o 2

P 4.1.4(a) fif 77 S T K v 8 1 v 491 B 3 7 25 %80 ol s G L ( b)) BT R (B A0 BB 58 U 258 ek v
WP () Firas , 8 55 B A8 i 20 B B (d) B 7% "
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201g)fi|

201gf,
|
|
\
1 ! 1 fr
’ | 7 ’
45— B
o,
=1 SR T e Tt ST

(d)

B 4.1.4 B9 TR H e 044 32 G 56 2 e it
(a) B (b) PRBIHRAR (o) RMBFHERK
(d) o % B 2 0 B

AL P (b)) AT 48 o 551 e, R AR A% 3K
U U ¥ U R/n [ R.//R))] 4.1.8
-f]!-{'j" Ui [‘;’II,P_R,‘FR,.//rhr Z * [-2.(R, » (4.1.8)

TR RBE THEG WA C B AE (B B4 i i (] % 20, R4 P (o) AT 45 T BR A
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1 1

fi= = (4.1.9)
© 277, 2mw(R +R)C
RSP E T CLT £E [ F A B 6 3 80, ARG P (d) T AR L PR AR
1 1
= = 4.1.10
f‘“ 211'7(_"., 2’{]’[ rll'eﬂ(rlnb'+Ru//Rb) ]C’w ( )
EIASTRREREE ) B9 S W PN LN SN S GRS W)
y Alllﬂl J__
s A _ (ﬁ) (4.1.11)

() (7)) (7 (z)
B L5, TR0 4.1.5 o SEEBT R, R R M

201g|4,|
i3dB
201gl4, .l = = =z
/ S ! 20 dB/- {5
20 4B/ {4 |
I |
'} ! ' il ! i
0 0.1/ /1 104 0.1/ ful0f S

(]

_90° -
-135°F——
-180° =

-2250_._____...._._.______\ J
=2ID" a

P 4.1.5 SR FE SRR L BT 20 A B B A P
FEPTER AL PR B b, IR AR v LA SR 35 05, 2 f=f, 8 f=/, B 3§25 T F% 3 dB, Bt hn A
B +a5°—45°, @B £, =fu-fLo

TE—SERAFT W B AN | (AL D AR R, ¥ Nk
BUEB R AE RGBSR M, M C T 7 B B A 52 BELUR AT RE /I . B AR A 4% 1
b, I SR F EL R O Ko

4.1.4 % ZRJBOK HL K B 531 38 0 B

2 G K L Bk YT BRSS9 A AT — R K R B O R BRABTR BRI T 4 R
E R — S R B ERRBIR, BN n GIBCKH B i R R B R B A

i= [ A
BT LABCHE B R B % 58 T R S0 B R e Y & A B ) R BR . B50K e B i T BRATR A B
PR 331 7 43531




4.2 T REEE

fi=11 [ > fL (4.1.12)
1 i sl (4.1.13)

A 1.1 HBIERE.
#on GO R A g R A A NS B AT, U PR A S R F B T 95 K LR R

HECH

> A..
A = (4.1.14)
i g Ju 2 i

(=] ()]

ALY B R — S PR A T BRI i i T e A S A T B AR U wT
AR EEAS o B8 0 T PR A 3Rk R i 4 F PR IR ; [RIRE , 35 76 25 G Ao % v B — 2 vl M A9 b PR i 38
T A Tt 4% 2 e B b PR AR T AT S RN R B A e B A0 b PR R B B i R R, 5
T 2% 70 v B R H A LA A (] B 3 g 7 PR B A e B 2 R, I L B R BR BRI

£, =0.643f,, =0.643f,,, f, ~1.56f,, =1.56f, (4.1.15)
A5 = GROBOK L R vl = A EL A () 450 358 i 7 Yy B K i B G, T L b T PR A R43  y
fi =0.52f, =0.52f,, .f, =~ 191, = 1.91f,, (4.1.16)

4.2 MERPERE

4.2.1  BOK BB A 35 Il

TR L B ) S8 A e 75 AR BT A WE 7 O L B AT 2 SR U R S B Y WE 7 SEBR B, X T
— PRI HEL B, 1 R A (o R RE AR SR B E A S R R . 7E B IE B RS
A5 F , B HORH A T RBIR R TR 5 A RARBUR | E RGBS TF 5 6 B m i,
UK L ) 3B A5 B R 1 o

T8 17 B P O RS — SR 55 AR 32T 90 M BOCRFAE i, 97 R FH 64 K o, % LA 8 0
RV | PR O 326 A0 TR L e, SR 3 R A AT A R AT B ) 1 B L R G

422 HAABREKIRE

TE 72 A B 45 BT S 45 20 0 B A 0 0 R L
TEFE 4.1.5 F 7 B4 36 S o B B 4 TR o, 2 f = 60
Su BR S, B HE2S IR ZE R -3 dB FE f=0.1f, . f=10f, sl
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(1) #% €,=0.05 wF B u,=-10 V, 3% 5 R # A,
(2) % Cx=0.05 pF, #HATH X, WE vy, u, OEY, WK u, HEFKME,
(3) ZEC, MR EHFHMNELTEREEE.

BB (1) A AREERME, LY up=uo A, IRBASEHEH REMLEH e R
HEEfRBARENZERXER

i

ug

#EpEEARN,H R=200 Q,
(2) MC=0.05 pF BB X AEBRGEETH, AR u, WEY , ERNEERETHEHR u,
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=M P6.26
C,(Bp C)/uF $y th L FE/mV C,(H) C)/uF i E/V
0.001 4.519 0.009 1.443
0.002 55.214 0.01 1.661
0.003 228.232 0.02 3.776
0.004 425.991 0.03 5.854




6.4 R
£ £
C,(Bp Cy)/uF it HL e /mV C (B} Cx)/pF i i LR/
0.005 627.042 0.04 7.972
0.006 828.240 0.05 10.061
0.007 1039 0.06 13.543
0.008 1257 0.61 14.15
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