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Rpy=Rs + A, =2k} X3=6k{) (3.14)

B R, E24 25 b3 8 A X (E G B, B AR BSOS o 5 3T pY &8 BEL{H , BB
Rpy=6.2kQ. Hilb, MERNREEN A, =3.1(=6.2 kQ+2 kQ).

3.2.6 hEBMENTH

THEITHE FET §7= 4 i o) R4 86 GX R #6725 A B, i FET 280 .
FET Wi%-WRE B E Vs RIWR BN Vo STEB AL Vs Z 22, B (G.5)FH
Ves=Vp—Vs=Vpp—Ip * Rp—1Is * Rs
=15V—1mA X6, 2k —2V

=6.8V (3.15)
FET /=K D) #E PoF TII7E FET EREE Vs SR KB Io 2, B
Pp =Vps * In=6.8VX1mA=6.8mW (3.16)

ATELE S T RRBMEAKE TR 1 ISR EFRENRABEME 200mW,
2R RofH ECBEK TR A Ro 2 Bf B i B 738 K, TRl | (30 K5 T B 229 o R W K
Ff S fo WEAR P 02 52 3 % 3 (AR - DA (B s IR AR O OV) i i BT 19 T 2k TR e BRI
AR, ISR Ro/, w2 g Wi i F, PR S H B2 B0 B R B, 24
B R iR#E (e o 3V ), IR by F X Fh s B 5 R 5 Boe 7R 8 IR A, Bl
MM Vsl E [bNiEME, ZEHIHTE Rofl RsHIHE.
BB EAL Vo BUETRE Voo i Vs B9 G (TE XA B 458 Bl i KR $a ) 3R
V). ZARWRBEEE L B O PRI B TS AR R, BN B B P T X A

3.2.7 R 1R E B B R

R (.3, Vol EERAERBRBA Vs i ER-FEREEE VesHE.
B 3.6 & 2SK184 GR Bi16 %tk . GR B84 Toss P BUAE 2. 6~6. 5mA
MITEEE . BEATAEAS Io=1mA BHEREE M Vs TE —0. 4~ —0. 1V L H,
B, In=1mA B &) Ves FIBUX AR B R [ —0. 25V, iXH, 1 (3. 3)
B VR,
Ve=Vs+Ves=2V+(—0.25V)=1.75V (3.17)
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B
%ﬂs‘%\f 12
T,=25C g
s b4 '%
Inss=2. #
Pe 2 OPAT ) S
Ip=1mA H"““.., 4 =

-1.6 -1.2 08 -04 +nu
WMk -WismBE Ves/V 0.1V

B 3.6 2SKI184 GR¥&iirs:
(T Tnss{HB B, [o=1mA BB Ves{HOBE—0. 4~ —0, IV E. fEif

B e BN BB I S R R P E A (—0. 25V))

HAG D LUES MR Vo RBIEBE Voo =15V % W &5 H & R, .
RAKERWE . FUTUE R WEBERREN LISV, B RRVWEBEERREN
13.25V, Hl,RI 5 R ZHIREN R ¢ R,=1.75 ¢ 13,25,

AR 58 B o7 B e 3 Wt B DA X e o B (AR R B R B Y
R, # R W A AE W BB FRKEZ A0 F L. (BR FET B4+ REA M
BB F, U RERIER S R Al e BH{E 2 KARATLL .

RiSRMOERSHBENHEARR ZEX(EEEME ZO, mREKMN B S

% Z /D, FBCREEN A LR EE. BT LUV BUEM KL, X B R, =20kQ,
R, =150kQ.

3.2.8 #HTHEMNREHE

5 (3. 1) A v A e BB FE R s I Ve, 13 B

R, 20k _
Ve=g & ' V™= T5okn+20kn < 13V =1 76V (3.18)

XAMEREERE T ESRBM Ve=1.75V,

YRR A R ZFHAERER E24 BHIFWEHE. A TR EHEBMNE
(A HEA SRR, Tl g L ES R G IO IRFEX LR E B TR
BOX— R s gt il .

mMERESHEEEEC. AT EHSEN TR SCEHHEE.

BA37TRHTELRBHYAFHMERSBN. TUERRBHE 2.4~HF 2.6
PR ESERMEREMNSE 3. 7T EHEESR EHE.

EREEERSHERAN FET 2SK184GR #4508 4% (Al 6 [ Ve i #E &9 L
RERE—0.4V(BIWHE3.6), L Ves=—0. 25V ERMMWITBEEARE. A1
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XA ZE AR /N TE L BR TAEPT AP TER Z 4 .

+15V

6.2V
13.25V [J150k  []6.2k

WA o

1.75V 02sv YVlmA ——

B 3.7 P e B A IR A
(LIS ERMEMA S WEEE 3. PR FETMIEHSEREBY
Vs (i 01 K 8 522 £ R i i)

3.2.9 MEBEC .GHAEZE

Cr G 2 Vo AR 2 e 1) 1 000 e JE L AR P 8 MR A il i i 26, ¥ b
AMG S5 BB B B B Ok, BT LA ] R A r 2

e 3.8 Pron A CSHABLELU(R S R, i JFIRAED 5] C, 5 %5 H % 70 8% R,
8] , 59 T 8% T 1 3 e 0 b (S /8 5 ot Y e i 2

B 3.8 U5 AR b O i A 7 L 0 O R

A i 0880 L S ) W 5 vl 02 L B9 5 508 B % 48— L 3 4% BEL W DA 1 9 381 0 986 4 B
HA)

AR CoFn CofHA /)y » U e F 8RR A0 LA A, PR B . X ELIR €, =
C;=10pF,
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B 3.1 fon e B b, iR FET A% ABHBL N TBR K (A % 2B, th T
FET %4 Wt i, BT LU AR SURT LA ERR O, R A8 i 4% GND (M 24 T e
RS GND #E#8) L A i AR R 5 R, 138 R, /R, (fE1%H
R 17, 6kQ) .

PRt L C) T8 R F G 30 8 O 8% RO B 3R fC (AR IR RF P& 1 3dB——EDER{IK1/V/2

iESIE DS

S = m G R ZaX10aF X 17.0k8

C, T 5 B 16 38 T8 6% 4% B9 R L A9 238 D 4 o) o 3 32 ) B O, TR 4 ol B O B A
PRI ) i A4k, B LA SR AL 5 R B AR T 2R .

XA R B BAK B0 AR . (H R A — A0 ol 5 b 1 O 4 R A M ML e IR
P LR BT LATE SEBR A9 M B R AR R £ (S5 A B R EED
wEitHE C .G,

3.2.10 FETHEFEHRBEFHLEEEN

G CGRAEFER EZMBEF — BB X T GND /) 52 Uit BT 9 H 55 (F5 B
). WRBHXNHE, BT HRRY B ET AR BRSNS,

AR 1/Cr- £ O, BEMH, B AMK. ERELEHE LM 3.9
B, B TR MR, YK — SRt m L. W AESH
ENEREFAERE, KEBRBE AR, KA S EK.

=0, 9Hz (3.1

10? —
=
10! -
Y
s
% 10° \:c‘ —}‘-!
o o 1
BN
107 ;%{‘@ 5
10° 10¢ 107 10°

fiHz

B39 REBNOMEFECERERESED

CREBMMETN 1/ @ £+ O, BEFE T S5H R H 5% T 25 0 B3 F 1%,
fHR LK F3E BN — S RE RIS b, X MR b, bk D

BIUL AN 3. 10 fizn, iR EH R IERFE NFREE CRKEREE C,, T LU
WX T GND A ARENMELEAEBFRET.
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B3 10 dHife) LA

(HHER RAENETNL R KR EHE. FEATRAN A ERER
2 way&iHy)

(BRI i 2 RN T 78 R S Bl B IC BELBE A0, 1 SR 38 A 4R 8 BE R 7 oR O B
IR HEEREBERNARER BL2HTHEAG AANHERARERDIBEKE
P PH BT A fE A .

XK CHO. IpF RZEMERELNR . C. R 10pF M B MRS,

— RO DA RBEERRE 0.01~0. 1pF HHRE AR RMERES, KAER
LAt 1~ 100pF MR Ll A 4% .

X F X AR AR, JLF T A BRI R A A CERRE®S N TIE.
HRERBHEP  CHEHEAEREBAS CCHRERE,

MEEENEEIM L, FBEBABFERKERANERD 2 way 454,

WL R L B AR BE R . 1 S5 B R A T DA R O B B TAE BT AT R 2.
et P RS B A A 55 B LT 0 SR BB 6 o S I b G B BN A 24 A 5 Bl
MEHAREEHATERERHOERARBTH.

3.3 JHOKH B PERE

BT Y B 58 35 PE RE AT , T R 2 17 5K B A 3 5E

3.3.1 WMEMNEHR

Bl 3,11 2 E i Bt AP Z 8 k. BRHE R.. BEKIGSH L G
S A E v, TSR AR E o R A, BEOMABRE o 2H
Ry Ml Z X5 S WAV ) vpen BEFT 20 FE RO .

R 3.5 J& v =1V,,(1kHz) , R,., = 18k At v }l v (T T . ATLAF H v,
B 0.5V,  IEMF R U =1V, 8 1/2, BFL Z. 5 R A%, BBE R, Z =18k0,
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L

_____________

AR 3 b Ao B

B 3. 11§ APEDLH N E

(R A S WK Reen ol LW M8 R MM A Z 0 KA B RGO HE A B
3 3 '{"ii'_’ﬁﬂfl‘ ol ﬂﬁﬂ-’i‘? 'L'I.:"] t‘wnm 1/2 HTLZ,—-RE..,J

ME 3.5 W5E s A B BUR BB (0. 2V/div, 200us/div)

Cln R 55 08 _E K Pl Rpen = 18k, S B FESE AP A U BE AV A (B 5 o) I 08 22
/N A 24 A B PR

XMEEMERE R 5 R, B R, /R, (=150kQ // 20kQ~18kQ) B} 1 .
FET A58 ABEMEIEEEN. AUELHFEEYTHTF RS R AW E S
P Y BY ), e B AR A B A BH BT AR T .

3.3.2 BB ABERRMER

XASERIFEH AT AW A FET iM% ABSL. A 3. 12 Fim, ER B RS
FET Ry 6] SBIK T — 1~ R =1MQ fHBH.

B 3.6 2 3. 12 B BE sl A 1kHz. 1V, 89 1F 3% 3 i B B B9 %0 A 86 1 %
. AILAFE R BE o SHHEMETSHSE (G 3V, BN TIEIEN.
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WE 3.6 MR & 1 MO @ BHE 05 A & 5T
(0. 5V/div, 200us/div)
(FET foi i E&ipk | MO sy, % vi=1V, i ,v, =3V, TEE¥! XEH
% FET 69% A BH HLAE# &)

| B 3.12 @ik FET f% A BH 5T A9 6 B
(ff FET iy sl IMO A KB, R FET % AMSIH | MO K8 %, di Bk
) T ¥ Wk 12 A5 (a] )

R FET f9% ABYUIK, b TH A B E v 8 Ro M FET % A B 504,
B b5 A S 00 4% 0 BRI IR A8 B R o, B P 0 N I R AIR .

{E R BL7E i oh FE IR o AR B — SR B B, X B FET A% A BB R —
TH Re=1MQ K ZHH. NRMAEETH TAERBERKL MARXENT .

3.3.3 WHMEHR

B 5. 13 BWER BT Z BT . T RN R R B R, W R 1Y
BB E o, B S ERRR, =co) B 4 LR v, (Z, 432 5 i 0k 28 4 3k fo 65 1
A FEE SR A% R PEPT . AN o, 2 JE i R i (% B E o, 8% Z,F0 Ry 43 FERYMHL.

MAu 3.7R v=1V,,(1kHz) ,R, =6.2kQ B M L ¥ v.'. EAEBN,.HA N
Ay=3,FFibh v,=3V,,c MEER =6.2kQ WARBRE, WEHK 3.7 Fim v =
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3.3 M KEBREHEIMEE

L5V, RERBEHY 1/2,

____________________

B 3.13 i BEL BT AW E
GE W E RS AEENOW BB E—RL=coM 8t f1 [E v, L K % 4 i et Bl
Ryi i LR o' AT LA Bl th BB . B i, 2% 0" w8 1/2 B, Z,=Ry)

MK 3.7 W @E%HHEPNAHEE . 5V/div, 200ps/div)
(MEEAFBEMHE R.=6. 2k o} S B E v, B 3V, FEER 1.5V, . XRHEANE

AR T)
MRl AEBHE Z, =R, , i &% Z,=6. 2kQ,
Wk 2.5 PRr R EEFE FET nl LIFE B A B E o EH AT ZERE. H
i, Wk 3. 14 Fras , S B i B B 0 A2 PP R LIRS RoJFBREESEMI 5 R,

B 3. 14 JRHR 45 b el B8 A0 86 A BH AL
(¥ FET B fEH 33 A 8 Vool GND, f o 3 3509 BT 76 97 A, 57 LA A 4 i o 76
B 49 BB — 88 BB 2 % Rp)
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BR /DB RTAESER B HEREE—ESR, TLLANHANENN LS
KBTS E DA — W EHRR T Ro.
X, T AR b B K BB B ) i B BB AR K

3.3.4 BMARBHEMERNE
Bl 3. 15 R B (0. 1~100Hz2) 9 551 F 45 4 i £%

FREQ RESP
[
oV AT f=0.85Hz

& //"

//
6.0 /

Fxd Y 100.02m Log Hz COMMON-SOURCE 100

B 3.15  SCUG el B A IR AR 13 1 A0 930 2 4
(ERFAREMIZH HASREMRSE FET 2B E % — &, AR MR R
A TRyl FMmREH G ME). 3 F 100kHz LT 698 % R 4 #)

M BH 2 AT LLE H OE B8 345 0 B BE BOR S B0 9dB(2y 2.8 ). XAMEELA
ARG IDRBHHEBERIERE A.=3. 1 B,

HAXMRES FETHA MM TLUIAARES)E X, ARG 1DRR
B EE AR Vs B—ERNER—FAE BN 2. XFK). LEHEMNEEP Ve if
AR—FR(ZBAGES o WAL, . FUREB T AESHRE/ZE.

BR, XHRERAE I0NEL,FTURG 1DER+HLAK.

B 3. 15 KIS & £, 8 0.85Hz, XAMEARG. 19)HEEDIM
AW EBESPOBILAE 0. OHz MEREER B (B FREMRE, i ib
v B A T B R BB RS .

3.3.5 EmHEIEmE

B 3. 16 J& e 48 ¥ Bl e, s 48 28 70 A8 62 B9 531 454 (100kHz~ 100MHz), AL
B ENEERENS LA OIB ZH TR, FetHEAH0 M 180° (R H) ZE#F N
0°([F48) .
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NETWORk Cor COMMON-SOURCE 25K184
A:REF B: REF O MKR 5040 806.191 Hz
10.00 360.0 TR 593672 dB

( dB ) ( deg ) & 116.402 deg

10dB — T
N
\'\
0dB oy = gy ~ 180°
-
H""'\-.
H"“ﬁ-_
4} A 5l Ul ]l 46l 8 o al j\: ﬂn
DIV START 100 000.000 Hz
2.000 STOP 100 000 000,000 Hz

RBW: 1 KHz ST: 5.42 sec RANGE:R= 0,T

B 3.16 SCUO A BEAY B A AR

(ERmEMEP HAMRHEELERESRE. HAUTEASEERNOME L, #
W1E 1GHz LA Py o 50 0 3 5 o 1 2 F0 A G 4 )

] PUR % B = B SR S,
5MHz, B 3 8 & B9 5 R & A R

Bl 3. 17 BH 2. 2 Brs i SR & B B0 2 5 A 3 b O K L BR (A, =5) B ST R 4
PECEOES R K 3. 98MHz) ., XA 5% iHA FET IRk B B 3% 25 A,
B AR RE BT S M AT EL 88, N3t B I3 B A Rk AH R i 4k

0dBm

R PRE MK 3dB B A9 SR

200 — HP4192A
—- 4 180
17.5 —#84r SH—
15.0 i 1 120
[ ‘ﬂ..-.
12.5 =t -
N 60
g 100 T*%Eliiiﬂ [ o
3 75| Wl =
F L M B3
50|l N
)s ! —60
" b= #-AEE: 3981.07kHz
0 H- 1435 12.81dB -120
o5 [ MHEE: 0.099V
‘ 180
-5.0
1k 10k 100k IM 10M
M* /Hz

B 3.17 (6 A AR AR Y 2 5 AR B W B 0 90 R AR

G — 0 & VR 0 22 00 1 B e B M0 ST A . LR S5 % 3. 98MIH2, 1518 3. 16 f1Y
HL B R BB R )
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AR Sl A o, R AE BB RSHEA B BCE R IES R fo. 238 H UK
8 h ol 1 BTRSEER, EHEXN F FET RREBAES (~HMNKNSE. EEH g.
TR 3dB if A R EE DS ERIER .

HE, % FEB FET, A5 g. 80200 1E [ &% W v 00505554 i 2 OF T
B FET ZR s SR BM S /AN B LA . B 3.18 i —6], 8
VHF (WA VHP) S4B 9 N 78 MOSFET 2SK241(% 2) i 1iF mf& % S N

) 45 8 A5 4

|
4
]2 f- —_—
6 =
o~
=9 =
£ L
g 2
o L/
® '@K
£ 08 3
£ 06 7
M 04 /
W WA
6o / Vos=10V
T,=25°
0.‘1 | I Li iii
0 2 4 68100 2 4 61000
%%/ MHz

B 3.18 IEm{EH T v 09550 355 B
G 2SK241 MIE M &S S W v (YT g WM. FET HEE AP RAGREY
SRR IE M NS0

3.3.6 ¥ FET R E 4T

H T o4 FET B 5isetE 4 40 i A, FAT 0 & [R] — e B& P (UALE#& FET B
) 35 R A1

A 3.19 & 3.1 B+ 2SK241 ##t 2SK184GR B & M 45 . X FR
R K FET B SR A HEE B, 8L W% £, 15. ZMHz, 252 25K184 1) 3
% .

A 3.20 BE 3.1 P RHANEF LA N MOSFET 2SK612(NEC) i f
B TE . EMZE B T MR, £k 800kHz b1 BRI, 18 2 X 2 (UL E #
T FET B9 &0, W SR 38 i | TAF 45, 8 AT LAAS B e 3% .

EREFEEEEME TERORE, MR 3.8 iR EERH FEIMNERA
24 {7 A A 32 B R ,

R T S AR 7E 92 Bk DB A 2R B e, R R R GND RSB BT, I H
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BRI,
st SEANHRGEEEAAR REARMSER B TRE.

NETWORK. Cor COMMON-SOURCE 25K241
A: REF B:REF O MKR 15222 991.329 Hz

10.00 360.0 T/R 5.72070 dB
( dB ) ( deg ) ] 123.611 deg
10dB T Y ﬁ:, L
I — - fa=15.2MHz|
AN
\'5 180°
odB m ——— ] \\
-‘F“\L \-\l
E"“"\
g
ﬂ"
DIV DIV START 100 000.000 Hz
2.000 36.00 STOP 100 000 000.000 Hz
RBW:

1 KHz ST:5.42 sec RANGE: R= 0,T= 0dBm

B 3.19 (¥ 2SK241 B 69 5 4
(fen 3 15.2MHz, # 2 VHF 8# B X H FET 28 i 5 S H i)

NETWORK Cor COMMON-SOURCE 25K612

A: REF B:REF 0O MKR 808 164.929 Hz
10.00 360.0 T/R 5.50817 dB

( dB ) ( deg ) 0

40.4184 deg
e ERNMLI
R N\ ‘L_c, fex=800kHz

AN

10dB

]

=1 |R0"

g

_a_iui_uisdu.u.n_ ad 4l el
DIV Div START 100 000000 Hz

2.000 36.00 STOP 100 000 000.000 Hz
RBW: 1 KHz ST:5.42 sec RANGE: R= 0,T= 0dBm

ﬂlﬂ‘

B 3.20 {#F3 2SK612 i il i S0 4 1k

(fa?y 800kHz, AT IIEFXAM MOSFET R {NR BB RARHE, BiF S
& R B A L)
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MR 3.8 SCl e BC 1Y 5 43 0K He %
(9 o 2 L Bl AR 5 085 990 o 10 0 o A B R A L T R R
e GND B HD)

3.3.7 EWANBBREXR KB

M 3.21 & FET N #HBE. 7E FET A#&
8] AR [ B A A Cop +Cos M Cps .

3. 22(a) &7 18 B X 4o 5t 7 Bf Ay 4R 6 b T
HCHL . 31X HE Y 3 1 () R - e AR (8] BB 2 Cop e

AR AL T A BN o, BT IR S
BHEN—©v - Au(ﬁl%‘%jﬁﬁfﬁ*ﬁﬁ}iﬁﬁm Cep M
SWMAHBEER v(1+A) [=v—(—v - A)]. HIlL,
it Cop BB MR R o8y 1 +AAF(EA R Cop B

M3.21 FET waazemmsa OB EN v (1+A,)),
(16 FET 9 Py ¥ & 1% 5] ) s 580 43 7 HIt, R MRS E Co, BRINERA 1+
i;iﬁg;fmg- MR oF A fie 72 B0 R 28 (B B0 A R B9 LR o B Cop 3
i v (Q+AD R E R . X802 Frif 2 2k 8 (Mill-
er) WUV BT = £ B .

HT T3 Pl K B RN, IR AR fE b i KL BE I AL CER 1+HA S Con 5
CosZHl, XFE.CHESEAEHEM R MR TEIEEIR. BT EERBTE
FEl Ha, (% B B R BB 1

f£E FET B8RP, 8 Cop MBI LA Cru o B Cos M U A B & C.
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-

Ci=Cap(1+4,)+Co

P i

(a) 5 s 750 Y v Bl (b) 2R

B 3.22 3 BOURAR B b AR O R P R A R

(FET i Copf R/, {H 2 fa F & S8, AR B B R HEMQ+AOE., BY Cos
Wl THEMEABRE C. CY5ESTHEI R, #6080 k2% . 0 05 5619 25 B

% 3.1 #,2SK184C,,.,=3pF,C..=13pF, BT L M4 i & 1 25 0 A, =3 B, 8§ A
B2 G 25pF[ =3pF X (143 f§) +13pF].

£ 2SK241 (¥ EF , il F C.. =0. 035pF, Co. = 3pF, Fr LLIX B 85 A L
J C,=3.14pF, TixtF 2SK612,H F C., =30pF,C,, =500pF, ff A C,=620pF,

AUREH . HTFXTRMAREXNARFHE 3. 16,/ 3. 19 FE 3. 20 1 E 56
FRELI T 25,

RV, ZEMEA FET B8, 8 T3R8 RIFH & A, N X BB IEERS
Cos 1 Cio /DA . REFEEHEBEPEINRABRE CREHTEMRMNMF C. 14
KTO+ADFEHHRE.

3.3.8 MUEEMAXEY

X BB RSN 3. XTMEHAKR. EREGAFEHEEKRN
TR AEEL

G 1D AT HB R RoS ReZ HRE . AiLinfRh T # 8B K EHK
Mt sl K RosEH W/ R M EWMF AR A ZHBBALRE. HERK
22 5 BB K i IR 08 A9 F B (R 8 Ro #9 B8 HE [ 48 K, I AR 19 L 0 R 07 6 B 3 b O
] GND) , 8t i fd 5 & 38 B 58 2 v AR IR,

R T TE 4R R 32 U1 A B[R] B s A B e & A 4 22 () Y LU R 2 3 &R L W] LA fn
3. 23(a) PR X IR AR s P R IFBX e SE s B R M 25 C, sl F WP 3. 23(b) ff ¥ R,
XRS5 RBAHME, A CH R, ZHE.

XFE R/ T W AR-GND [8] ) 32 i e BEL(E, 42 45 T L B A 328 i 386 28 .
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6.2k
R
6200
_ 6.2k0 A,~§2Ki)
A= 6250 62002
(a) EHBHIFIX (b) HEHHE

B 3.23 {REATHBKEENITE
G AR FERRX R B R E AT AR L RN TR
L T K 1 30>

3.3.9 BEMBSHMESUNXE

B 3.24 RAIAE 3. 23(a) B B A8 B 3. 1 B B A0 R A 5 o i 2% O R R
. AP ARG IDRENIHHEBE A, =R/ (Ry /R))., TTUE N, Y
o (VG IR A A2 o W BELE A, i KA B0 A

g
' T
5.0 jl— T R=04} J!Fl]': 4
/DIV 1
5
L/ I "
di 7 _iL R=9109} 4 =204B
AT
/-"
R=m1‘4\'=|-
T
0.0 I H | H

Fxd Y | LogHz COMMON-SOURCE 10k

B 3.24 32 0K A% 303 1k of A 5 3 4% 1
GXRABE 3. 23(a) M iSO B 3. 1 Bk AYINEE . B9 A B3 1D RBK
iFHAE. FFBIE Y R=00 o W0H: 8 BH 1 % 00, 18 D132 e B 04 % Jc 1§ 25 29 % 33dB,

MR T &)

WHRY R=00 B, TR T A 8, Bt it B A% oo, H
U 3. 24 FOR ,SCBR e BS  AO(E S 33dB(Y 45 4%) . R % B T BE 218 B iy

BRI .
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X F DU S R X KIS hee KX F FET WY g B X,

=4 AR 38 i B B, A 3. 25 B R, AR -RAR (B] W B Vs 9L B AV S F
WA ML o T R o, O R A B R AT SRR L B R 2 B, BT DL RE
i B J K 3R A H -

_ﬁ_ Uy _QID N RD__ i
A\l‘mux = v A ﬂvﬂﬂ == &V{J‘,s _-gm RD {3- 20)

B 3.25 ¥4 43 h A i) A2 3 1 2%
(W MRS, WM 2 B Avex e Avns I g 5 R Z BD

XV N TRE A T K g REWM K Ry, HENBEEREH X
8 Ro AREBEAR K (FEH & 10kQ) . FrLA, i i JFET 845 0K da B BB 65 718 3] 19 #x
K138 Y9k 30~40dB,

KRR & 1R 1Y hee (H7E 100~ 1000 ¥ FEl , B 0 BA 455 B B 38 A3 25 A0 40~
60dB. P LA JFET 48 ) #4934 28 1o A & 14 9 A5 % 26 (B & 3h ¥ MOSFET A %1

[[),iX & FET fylk 5 2 —.

3.3.10 BBESH

A 3. 26 B 5 AN GND B 3 15 i) 6 B o5 M 75 #5138 (0~ 10k Hz) ,

TE T WF B, 9 — 110dBm (RN B EL R 0. 7T V) . 5 o 4 X (8 5% 4 18 2 3E
WINPT LA RS AR S

Al 3. 27 BK A 3.1 B Y 2SK184 2y 2SK2458 i 47 M 5 18 B Y e 75 4%
Pe. B3.27 MME S 3. 26 AHE, b T UHF H R ER AR AR, FET 51
e o A ) R S e B AL R L
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SPECTRUM COMMON-SOURCE 25K184
A: REF B: REF
-30.00 -10.00

=30

=40
-50
~60
=70

-80

g o
-100

-110 Mﬂlﬂpﬁ
~120
=130

OHz 1
DIV DIV START 0.001 Tz

10.00 10,00 STOP 10 000.000 Hz
RBW: 30 Hz ST: 5.11 min RANGE: R=-20, T=-10dBm

B 3.26 0GR RO ME A REE

CRRE 480 A 9S50 B PR O80T (30000 65 ) F 7 9 AR 8 . R A Ol R PR T
FR Y. BT LLREER 9 G B R F R DR 7 dBm. 0dBm 8B 1mW., 0 5 ey BH(E
5000, —110dBm K482 F 0. 7V

SPECTRUM COMMON-SOURCE 2§C2458
A:REF  B:REF

iB -Sﬂ.m -lﬂ,m

e 3'3H dBm ) | ]

~-40
~50
~60
=70
~80

0 M i

~100
-110 A g
~120
~130

0H l%Hz
z

z
DIV START (0.001 1
10.00 sTOP 10 000.000 Hz

RBW: 30 Hz ST 5.11 min RANGE: R=-20, T=—104dBm

BB 3.27 (¥ H] 2SK2458 i il v 45
(B 3.1 @ BRrhdE AL 2SK 2458 BE 15 A0 P e, X 5 2. 26 ) FET(2SK184)
B HHE)

M IEL 3. 26 iF 0] & A% AR BH I 89 IR S AR, X R AR LR P B R 15V
LR (= 0w A B ) S I,

FE, W 3. 28 i, LIRS R, Z (6] R B4t A RC BB 28 LIBR S Y
s,
Bl 3. 29 XA HIMRA RFME . PTLAE B TRR K 7 e IR A9 MR 75 , {5 U3 B 30T 1R
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8 3 b gD T
SPECTRUM  WITH NOISE-FILTER
A:REF  B:REF .
-3000  -30.00

{dBm)
an { dBm )| ]
—40
=50
=60
=70
-80
o0 I
=100
_110 me
=120
=130
I{H-!Z]:I['m" DIV START D,m; ?‘IIEZHZ
10.00 10.00 STOP 10 000,000 He

RBW: 30 Hz ST:5.11 min RANGE: R=-20, T=-10dBm

B 3.28 4ol U048 A T 8000 08 Dk 2% B 3.29 S5 J0 A BE K 8RS N 15 A MR A AR
(FEHEYS RoZ(a#EEMMe RC peprge, a (U EE M0 B0 o d B o Al 050 A0 MR A A S ) 948 3E o, BT LA R i
6 MR 55l 3 C A GND, BF L8 A7 8 A g T 00 HL IR M )

B

T 5 % e A vl B R A 1) ) L BEL Ro B S R R A BT LA B
WL R A MR X MR P A R U 1) i Y 5

JIr EA 254 7 B8 i I 0 AR S K ol B £ MR P R R O 1 T R L UR A MR S .
3. 28 Hh R o i B A9 I8 2 4% A8 A AU

3.3.11 BiEEXHE

& 3. 30 &% E(THD: Total Harmonics Distortion) % F# 14 68 F& & i#h
2 . THD FAESH A M IEZ AR UGE T ™4 2 K H a4 (e P dELRuR
ReREFFEEBKEE) . BR S HE Mo HE SN,

THD Al A th FA K18 .
THD=V/DEE+D3;+'"+W X 100% ¢t 21}
Aot Dy B P IR Dy A 2 YR 5> De K 3 YU A3 - D, % n U B

R4 .

B 3. 30 Byl 2R B8 A5 5 0 20Hz, 1kHz.20kHz 8, 43 51 0 5 FL 38 3 5%
SEF| S Wl G. 2RSSR,

XA HFEE) THD 2928 40dB(100 £%) . e OP i K8FE 22, FET B MK
il X K. B, THD BRI K5 1% , 0 52 3 T2 B A wl BROE . A A9 WT 98 3F &
ERAFIRENF, U TFEEEEXMEEN THDRES T .
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100

=

BiHERE %

0.1

0.01

FIFE FERNBMEABEEIRLT

= ===

L\ﬁ._

10mY

100mV v

i L HL PR

10V 100V

B33 RiFHcESWEEEMER

RAEARGESREBRMEIOTHA S WER . B VB K U ¥ 50 B 1) LRy
P, X ASHLBE R PERE L OP BOKSS & 22280, At — RBORIRE R 2 i)

3.4 YRAR e b A O L J 1) O P L G

3.4.1 {EA NG JFET Mt B RA0 B &

FE 3.31 B N ¥ JFET Ml Bam k. mBEHAREMS N5 JFET T
VE B8 AR R iX BE (9 e B . B (o (o B O el R, S AS A ol B A M 8 2 IR B K .

WA o—A—

+

101
16V

-15V

| r®
[6&Y] 33
s | () R bk
owiey i
2SK184GR
f]z?uk
( B 2 [~
0.14 xp 10K
BEA T 16V

B 3.31 A N JFET F16 e i e & 5

546 A I e 35 69 el B R Rl 2 40 B2 IE H W& GND,GND &b fi i, {2

S0 20 T LA R A A AR

XA o A5 SR BA GNID Oy B ofi, BT LA el 8% £ o 37 b il A K65 H S EG L R



3.4 EURE MW AR ROV AR ol

oL 28 00 B A L — O A T AR el B Ok F R M) . R XA BRI AT S
9 oy Al S SR B e UL BR 4 6 LA B R S R LR AL G IR E AR A Y
etk .

th T 8 B B4 L2 E GND I, B DA 25048 43 3 199 fl i P2 79 4% /9 GND — il O TE £

XA FL B ) R R R B el R A AR BRI, P LA BRI 25O g X R (B B

(3.20)), SR A e R A 4R KL W LIk g KM FET, MK RofH R A]
PAHR W38 25 . A it Roid FRM 2K Ro by o FERF 5 BORCAS i B K Hi i

SR R A 2 B AR R 8 4 5 AR 4 T DL 25 e AR 3 40 e 7 48 O 9 o AR v B
U A5 ol BELFL, BT B 4 2% . o AT LASR R P 3. 23 Fi s 89 77 3 o BRI AS o508 HL B 1Y
B A A SO AR 2

3.4.2 FHERE JFET 0B %

B2 EYLIHLIFET MR AR A B M Toss”. AidEBRE JFET
REAE Mt KT Toss Y HLIR .

Bl 3.32 F M T N ¥ JFET 2SK330GR &4 ¥k mo s i34 . il 2.7 prow,
JFET fMii- il B &2 — 4~ PN 45, SR R LA 2E— 1 . I 3.32 P, IER) Vs
HAEFEXN—HRERPEMBEE(Ves<<+0.6~+0.7V),

Wt HLA Jp/ mA

2
VeI ) 2> [

-2 -1 0 1
- A A R PR Vs / V

B 3.32 SchRil {9 A9 2SK330GR ) fe 4 F5 1

X KTF Lss AR FE R . 1 HAE Toss BT Vios 0 IE 7Y 315 B P4 I 152
R F Vs B RRMEXRR. YR N TP IJFET WRAREN(EHEER P 4
JFET ) Vs MRMHEATD .

XL UL AR A S N IRE /N IE A BE Ves =0V (Frid % W &), JFET
th E 98 1 TAE.



52 EI5 FEREMBABEMSIT

3. 33 BF A JFET iX F it i 9 % (i B O 002 42 3 7 K HL B . X1 L B ) 455
g 7R3 B o N7 P T 5 Y A A% 25 R i A BELT A T TR 28 5

o el 14&.

+5V

L.
——— 0.1 471
6—~4.0% ([]gg{}ﬂ l iﬁ.:ﬁf
+

0 3N
a7
6.3V

) 2SK330GR

M 3.33 FXAFMWE IJFET @9 BOKCH B

A 5 O e B R — 1 Ro = 1MQ /% | BH, 45 40 A5 M B8 O 5 504 o 7 A [ /9
OV(GND ) (Vs =0V) ., Hitk, B&H 155 5 A B 7Y e th i 78828 B Tnss .

an SR AR A BER A Vs B L OV el IE 7 $2 8h (i A HLHE = Vis) , TR iR
HL R LA Toss 9 obo0o 38 08 . )5 1T %) ol B 55— B A U AR 43 b A K e B A D 5 5 A T
A Ha, 3 A AR A 2 AE R b 28 5 ke Be , FF g fi R A

BT RER S ORA RN, rU XM mEEE R g. <Ry
(Z2HRX(3.20)),

BB A JFET B9 Tnss B 23 BUPE » B Toss S KB Ry b A9 3 R B 858 24 /9
{H, I E Ro A

# 3.2 M 3.33 hE BEFT @ R A JFET 2SK330 #9454 . | T 2SK330GR
Toss 2 HUEE 2. 6~6. 5mA Z[8] ,3% Ry, =6200,24 Inss=6. 5mA B, Ry F B FE R X
4V(=620QX6.5mA) . XBf A IMEE ALK 1V(=5V—4V), f DL #§ R f (7 3E LL X
MR LIRS,

R K Ry, BRI IM St 4R 3 . (B2 i Tt B FE 4238 GND, Ff LABUAS i
it B OB (24 4R , Ro b A% He FE R o P 050l Bt RS BE T4

24 7 B8 AR e HL B Y 2% BT, AR R Z 0 K Ro B ME, M RiZ A g. KA JFET,

W RX A AR ER+0.6~40. 7V, 1 T M B2 - U5 0% ] () — B &
Tl (FE RO ML B SR AN BB LAE) T AR KBEE M A8 K IR S . hA 3. 32
Bl .M ANBERER 1.2V, ,(—0.6~+0.6V),



3.4 FRAN MO MUK BB BB B0 A FREE §8 53

+£3.2 2SK330 iS¢
(IR AE IR N W JFET, | Yy | (=gm) 8 Tnss B K 2948 , o7 L4 FE 24 i J0 88 ¢ i
FHEFER., M M4 % Y.GR.BL 3t 3 #)

(a) MABEMCT, =257T)

_JFH,
Ry s, SRR Lo
- O A () e -
3 3 i 10 aik a
FITHEE Pp 200 mW
o5 X i 1 T, 125 C 1 i
% 77 i B Tug —55~125 s 1. Wi 2. W% 3. R
(e) 5h1E

(b) BEBHE(T.=25T)

i #8 Se obT e, E Vas=—30V,Vps=0

- W o FHE | Viercos | Vos=0,Ig=—100pA —50 — — %
T Inss(HE) | Vps=10V, Vs =0 1.2 — 14 mA
e -d ) W E | Voscorn | Vos=10V,Ip=0.1 pA —0.7 — —6.0 \'s
iE 5] 14 4 5 94 | Yo | | Vos=10V,Vgs=0, f=1kHz 1.5 4 — mS
MR -U AR E] Pl Bl | Roscony | Vs =10mV,Vis =0, Inss =5mA — 320 - 0
i A5 Ci |Vos=10V,Vis=0,f=1MH:z — 9.0 — pF
Sz A8t L 7 5 Voc=10V,Ip=0, f=1MH:z - 2.5 - pF

TE: Ipss /¥4 Y:1.2~3, 0omA,GR;2. 6~86, 5mA,BL;6~14mA,

3.4.3 150MHz & 5 & BB %

B 3. 34 R E#F 150MHz B 89 {5 5 3547 B B Vi i K i B . 7 150MHz
5] 20dB A3 48 . TR A F L PEPLEE FM 0 HLiY RF 5Bt .

XA FL i o AR 5 O K o 8 ) A AR O B o B O O AR e BEL O LC R
I HL B G T L B

FHRIC IR L B R — R FE IR W £, s A1 58 8 ) % BH $1 B 6 BR &, 76 3L ftb 55
RALBHATAE N B . PR, an B 3. 35 3, HL B 00 18 25 5 36 96 SR 4% o B A0 BEL
il R AR T2 M [R] , (AR 3R 355 930 R £, I £ 155 E 4T e R M K

FHrrT LAl TSRS .

fo=—no
° onJ/IC

(Hz)
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£8 I iy MLRE

/"L, 1-3[670nH, 00 8mmi4HLE )
£ 942 10mm
1-3(a] 3 , 2-3(a) 1 [

L3:1-3[E]70nH, ¢0.8mmHek
£ f8 942 10mm
1-3[8] 30 , 2-3(A]20H P

B 3.34 150MHz 8l hi e %

2

)

Lk

B 3.35 8 i K e s A A R A

B 3. 34 f g, L, =L, =70nH, fF A 24 C, = C,~ 16pF Bt 7 150MHz i
. LBRAEED TR AR EALEES, T LA 15pF B8 8
AR A 150MHz i ¥k .

ELE FiR BRI T ES A SEI N 500, #1TFHIUICA .

XA o, B R K B L K R N 9 MOSFET 2SK241 fy W4k H#8E . i H M
BHMABEEMRREA L B, L THEE Ves =0V RE. SRR S5HE 3.33 1
WL A R, B RAE T W ERE T THEM.

{H & 2SK241 REER K MOSFET, fif A Xt A5 5 ) P 0 5 A BR ) .

HTFRIE Ves =0 RAE T, BF LAX B B B # L sk & Tnss. 2SK241 19 Y #4
Tpss=3.0~7. 0mA, fif LA Wi 4% # 3 4 #(7E 3. 0~7. OmA B Z .

BT RIS N, T RSN g X Ro. X HEEEH, R iR B



3.4 BRI NEIA B R8OV AR B8 S 1)

it () BEL BT
I 156 3L i v B ) BEL B 7E SRR A R4k O 55 K BT A EIE R R B K, A

o 52 By e B A 25 2028 20dB. HFEHE R FET B3R NS0 EHASE T, i
Bt B BHPT R IF AR T K. HE, MM E S EM FET M g. (BH
FE A IE 1) 1% %6 3 49 S04 5 24O a7

il X A LB O T AR BRI R R ER T EE
Y. IR H B P AR B R IR R T R A R R Q H(Q HE R
R RRL S HCWRBEREE M Q=wL/r), & 3.34 By AR
i #=0.8 MM BEHRLERMLKE

AT S 3 1) R BT ) o, LB A L Tk RAE M EE A, A 3. 8
JIC7R 5 25 8B 0 1 A 280 L 208 i A CRF 31 0 2 0 R R R A0 i ) . R BRI GND
AP .

3.4.4 ST .S WO\ PR ALK B E

Al 3.36 & N JFET 5 R&EH S 0O BE . A R A4 A BT & 0
FET 1 2% % 92 U5 15 4 3 750K oL B 55 2 905K P RE 6 38 1o 0 K 0y DUAR A R
SRR A L B o AR 2 3 A L 4 1) A % 0 AR e ) 29 OF [ S

BH 3.36 3825 6 A PH LUK B

VIR Tr, Bt AR B L B A 7 IE 1R 2 AN 08, B AR AR T A — /1~ s BELf B 1
OV AR M B E5H . 1 H B T A A2 FET, Fr DA 6B 8% 38 A 4% (i B e BH 49 3
(ECEH N FET B4 0 A% o0 0 ot 3 o B (e B Wl BH A AR K EEM A St AR &4 B
LD
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P 3. 36 [0 B, AR BT T 10MQ ) H BH . 135 H B A% A BH BT (B 3E
W CH BR A ABELET B8 10MQ) . 74, B M A% e 7 R B O OV, B LA B A i
M VNEHAHASHEE.

52 G K S B 4 b A o B P T R S e B L 2 55 B, BT LA i R )
il K,

R B A AR R A s B Rtk s . FEX R,
R,=1000,R,=10kQ, fr A A=100=40dB,.

W ENEBEEMNE R, AT R R A RAE. Afd 8% A8 2
JFET, &2 B i) 38 4 b DU (R /N, BT L 40dB @9 7K - 5k 2 3% 22 9 E FR .

WA RN, A 3. 37 Fros, AT LOKE S 2 %0k Rl A% 2 DA R A TE Y
hee ETFHE OB B Sl I B0 RO A Z AT A 25 . XA I EIREAZREB IR
& 3] 50 ~60dB,

Tr:25K184GR
Tr11 Trj‘.ZSA 1 043
(A i B — 4 b AT LL)

%ﬁu4m

6.3V

B 3.37 R kMR B A G 0 A B 0O R

3.4.5 B\ PE 31 MR A B K B BE

il VE 5 4 A BELBT 0% B 3O B s, R B R R FET i) FET #ii A% OP
T A 2R () fn T1L082 ., LLF356 %) gk ] LA faj 5 #h 5¢ i%

HJ2,IC {biy OP KB AR JFET 5402 2884080 JFET A b , MR 7 45 1 3%
#%. B FET i A% OP JOK 883K i p& e LLZKAS B 4T 1 W s 4

A 3.38 i JFET 5 R4 B4 WA FeE A0 S 5 5 A B OP Jl K 28 41 & 18 1
P4 % i A\ BEL 7T {1 MR ik A o o

WG R N WAL JFET 2SK389 (R 2) £ sl K i i (R ERAR L L Toss B9
FoME/N BT LA Toss BUBE — #4588 0T L) o 2Z B AME XU JFET, &8 T W/ B4 8% 14



3.4 TR Y I K 6B 8 60 FREE 28 57

) VesZz 25 R I AR e . OP JHCK $% (68 DU (4B IR 75 AL OP UK
#% NIM5532(JRC) o MK 4 35 1] #7748 ) 2 Bl 0 K v Bk %) S AH 4 A\ 3 i B 5 182 .

+15V

I ¥ ! +*

ﬂ.luJ- ]ﬂg

4.7k NJM5532D I 16
2~18

i L4

T 34
1 14
Sp % | 220p

2SK389 [ T — !_l

m\"\: : ‘/ Rr 2.2k

10m ;
é oV &

. s
/ 0. m-ﬁu{?
— .

B 3.38 JFET 1 OP B A 8% 41 & ¥ A A% /5 §il A PH 37 105 Mk 75 fc ok fBL B

Hi A o

HL RN LRI 4 A 5K AT OP K38 B9 AR 586 0K W % 58 e #H [A] AT BL i
TR

AR

R,

A 3.38 T, R =2. 2kQ,R. =220, FT A A==100=40dB,

M FREHEEL FET 89 Vs KR £, B LA 22 858K i 3% 358 40 B9 88 #ie 18
Ves=0 Rt BB K. A THRERES FET WIERBE RN ImAUK T BT
M JFET 89 Inss B3 2448 o By LATA & 75 05 % d BHL R, i (6B 1 o 9t o R, A9 e 3
K 2mA(=1mAX2), WRIAHK Ves=0,04 R, LB IEME KR 15V, F L R, =
15V/2mV=7.5 kQ,

5% 5 AR e BEL A L B R 240l AR e 3 7 A O el R Ol JLAR SR T L Cln SR X
LRSS RESZRIRE R R/, L k& OP Bk 2%
A5 AL ES D . A 3. 38 Ay EL S, R E IR R BB O 4. 7 kQ, BT LA I % H BH
LR ERE R 4.7V,

fn S 5L 1 2% A0 el RSB N3] OP A 8% &, 4 3 i 1 Fz 19, e B 9 %4
EERTER ANEZES AR . OP M AFATRITAOMEAIMERE—NT
Bij Lk 7= A e i B BE N BB S L BN T A Bl OP LK 8 916 8L T
iy L B T AERRSE 19, B LA G SR P A A1 38 I 42 5 R TR 0 2% A0 L B 2 B0 R
i THEARRE .

PRt o ey T30 01, TR AR R H B 0 A 2013 B A 67 122 o B, DA T AR B B A £
5E T .
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P 3. 38 1 Ha B rh , 22 Bl A o B A RO - TR B DD AE DN T R B A RC AH A R
#(330pF+1kQ) . ERFEE, X HEEM THESE TEM T OP KSR E ARG
S A S TR HEWAR TaER e,

3.4.6 EEREAYIEA K
XS U AR M R R B R A K —Fh v F e Bk . JFET B4 A fEHE Wi

i .
JFET £ Ves =0 B i AR A B Tk 12 Toss o FIFHXFPER, B FE Vs =0, 8
W WL E(H R Toss B9 16 I 6 B .
o HAAk U6, T B 3. 39 Bz, gk A2 W5 4 4 i 43
Toss  FEURBR L. XBE—K Vo B BSE N OV A H MR
Eés S5HEE) N W JFET SRR Toss B 8077 10 K
2 Wt WA P ¥ JFET SR Toss B35 141 0 08

S

B — I B Y 1 0 HE B
Ipss | B 3. 40 J&— B i A & A48 ) He 0 L B . X
(a) Nifj (B)P#H FRAARE R, EBBAIFAR OV, BARER—
B 3.39 JHIFET sotasiseps (B TEECIA(E, BT ULE & (R DL Sh R 75 B A 2R IR
R

+15V

W i HZ3BLL 9.4k
1 3 4 [3v] . ()2
[0.6V] =

25C2458 ' 25A1048

it
~ D

(a) WEiCH A o B (b) ¥ H H 3L A e B
B 3.40 A dhKE R 4E i IR

hi F JFET 6948 3 i B2 — Fh 58 2 B A b oo 4 ) 2 G 48 30 F B8, B BA 3 e
LB FE (A R A R B

(HR 1 TR — P FET 8 Toss A —5E 18953 #8UPE » BT LA by 18 3 A 3 6 P
RO A B (R AT — S A A HiCE . DR, A R T Do O e B Y L (B A —
s T TR G 0 TEOVE T W B 1Y) A A B A1 4 B o ) el B

WL 4 b, G JFET B9 16 370 e 3% 0 0 AL 2 FR W A 3 — 1R CH R EMA
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AR B I 3. 39 AHIE]D) o A W R B Toss B9 K/ 3 BE LI EAT BT K

1 F AR Jr (i
B 3. 41 245 N ¥ JFET e 3t B 578 1 11 5 57 98 — i s B WA Bl 7

B 3.41 ) JH T ) By 16 I s g ) 1

B 3. 41 Ca) TPt 5 49 A48 8 A o 0 52 2 o BEL ) R A, o SR e DR S B O B
BBl AR 4 W03 TN AR A Y e K X R S AR L. HASREFA _REN
fL e A A, 5 30k A R T P R B A X H R AR AR 1 Bk B 4

Al 3.41(b) &M N W JFET i it B B X e B el 5 . oy T FAE S
TR B0 S a8 AR S BT LAST 48 AR A o TR R R — L b S O BR B Bk s A R,

sk 57 4 B8 B A oL A B R O £ O R IRRE Try B W O KR 2, BT LA P
i P Toss A9 20 HECPE 512 46 0 Wb 8 50 S W OO AETE 2 MCHE L 0 Tl B A0 TR th e &
AR,



o b om RS B B i

WMEREM R KRB T/ERN,. B A 2.5 R, FET MKk L4 S5 AG
5 v eHMRANZRES v.. UREXTESREREFSRAAET? XMEA
WERNEEMHRE BEMEN 1 MEBEAGHd AT

X & — Fh Bl BR Ok W5 4% BB Bl 8% (source follower) B B (15 DUAR & 4 5 19 5+ BR
Bl 28 46 24) . RA 8 K B BUAE AR AR A2

CAUNATESIL. GEASSEARGEAKMNAS)NES . FHEILF
Sk A it n gy Th A MOSFET— B2 # MOSFET B T RA B R di
FREH FUARSBHINSEABYBERPUHAEC SN —FES.

AT 18 I b BB B 25 Bt B R AR IR B (follow) #i A5 5 (MR B LD SIMERN ER

4.1 YRR R PSS A TAE

4.1.1 ERBEEHEBENARZL

B4l B— T LREFRBHESOEEE. SRASHERDTFSRRE
BKH AR EEEEMNENA TN FET MEBIEE L, mMEBRPRAR
e 3 b wof 2R E M A K /DB TR L BE Ro o

HTFHRIRREEEARAREBEES AUBRALEE Ro LA BERE. B
SRA Roft g Bt TAE, At i F IR A 0 B d Ro B B 7 A2 B i i P A Oh v B
M FE(EA UM ERT .

BETEAT Ro, IURR SR EER. BHEZHE GND, Fril k&
B M B . P, 2 A 0 i AR B S OK LB

BE FHAKREZHRFERBES (ERMERMI . Z BT LR 8 B R
B 2% 2 R e o Y1 T BT HA 5 Gl th ik R B AR . B FE XSUR A B Y
oL T Rk, SRR R B AR, (8 2 00 2R S RERBE a5 .
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Voo= +15V

2SK184GR

MR o4, 1 00 I b R R e R
(5 M E M R e B R R 2 Ak 7 T M B B S, T H S A AR R B Rp.
5 eb B 1 4 i R 4 T 4K

4.1.2 HHSWANREEEER

BEE 4.1 BE 41 RS A 1kHz. 2V, W IFXER L EER. TUE
HEEHES . SWMAES o IRE AHMERAHER . st2s, B ERKFH A =1
(0dB) .

MhE 4.2 R o5 FET MR v, . v 2 7.5V MW E L@ C &
I bt AGES v aHEE.

A 41 vy o HEE A 4.2 vh o, EE
(1V/div, 200us/div) (2V/div, 200pus/div)
C U A R 1 B 1 5 A DT O R A v, (9 R R A Rl AR A G i
R 2 MR WAES v. HWRNREHE R RS EER

M 7.5V {8 )

R 4.3 BB AL v, SWRE AL o, WIETE . v WZ WIS v A 6] (UL 51



62 £ 48 IRPHIRAMESEE BT

5 o MFED, Bl E 2 FET oM - 38 0% 6] B Vs , W AiE. A F Vs
-0, 3V LA WA v 62 A o, AR el 624K, BT LA A 5D
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PR VX MR R R RO R AR OP A SE RIS, &2,



5.3 DN ASBENHE KM TN 105

AR KRABRRAE R TFHER.
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I
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KABRBEBARMEM OP B % i K 73, Br LUE o 0% 58 2h 2 50K 28
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BE  FAEX A S B 5 6 A SR & 48 1 oh B K 88 fE At gk, I 5. 18
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B 5.7 B4 48 60 T 3R 0Kk o B b, 24 06 25T A% S e O A 5 4 o 4B FE MOS-
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FEBREF. FHEdH T FET 8 Voo 5 514 14 Ve AN 40 8ROk, B LA 3 Bk
LR FET AU 884 Vos BB UCH ] (Zh 3 MOS A S 2 BB Toes il 42 3 BB
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FBR RS B A4 2, TR 2, 1 187 26 44 vl B R A LA 3K 3 MOSFET B985 A %5,
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Fe ] LLGE Z9380/, BT LA OP J K#84E + 15V IR T TYEE S8 A 8.
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6.1.1 XRABHENEH
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FE 1 950 i 110 K 28
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Bt Er L B AR, R R IR E A S C AT RSy .
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ARETAE. XREEN FET THEMAH 5 E 8938 5073 IR H A 3h i B WAk L, B
LA AR -5 AR 1] AL FAE S BRI R

HE N ABRHEH RGEHEmAGS . BEH R & 7E FH 2 0747 41 3 7t A Ho

FHABRE S 95540 5 A 3. 1 A0 WA 45 b 7 K ol BR 2 A1 ) .

FER 6.1 R 2H e Ap 8 EP il B B AR LRGP 6. 1 BLBERYBE K-,
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B 6.1 A H 3 bk e B
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FEEREMAG S R . B TS S mmadkn

MR 6.1 S0 ¥ 45 3 3t K o B
15 U000 4 3 oL B L 2 T 0 43 1) A o 30 0 0 B8 o BEL P B 20, T O o )

6.1.2 ¥ 3 EMARR

A6 2RAEMAG6. 1 MHEMEEA LkHz, 1V, , ERXENMEARBEE. %
HIES v MIRIER 2.7V, , T ER AR AR 2.7, TURHESHERE#H
FL e AN ] A S AR 25 O, R R R A

B LA 3X 1~ H B K 088 3% 29 0 3 A A 3E I B il A B8 .

BMA 6.3 BMAGS oM R 5 Ry b S YL v MEF. v 2 1. IVHEH
Wi RIS v 582 H W M E S 380 R 28 B .

BT v, MBS vt a7 LA R BN A Rslg v, 8 ABITEE .

R 6.4 B o A B BERHAL o M AL o BT . v, 2 o 35 L FE 8 B R,
Ry I(E 25 1.7V, i FRIKE R A8 G, B LR 5 938 R 4.
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MRE 6.2 v uvMERE MKE 6.3 v5uvMEE
(0.5V/div, 200us/div) (0.5V/div, 200us/div)
(v IV, oue 2.7V, o BRI R B R2. 7. (o ROV AFLESNERFES w2 L IVHEA
miH 5 v M2 A%, Rk R WRE EHRINYS o5 4R R A

040V
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(v v MIH{ 2R FET ) Vs, B —0.4V, B HE. Al d THBEBM v.A938H
5 0 AE B/ L B LLIA O 5 DR 22 R0 4 i A [RD)D .

v b FH v B VesB9 0.4V BB E B L. 7EX — il HAEH BIR /Do A
FERS (oM. XRENFERBER(=REHER BEAGESTEL,
{iff Vs B {8 2028 B9 215

HEMMEB R 6.4 FERIMIREE, X4 v, AR Vos F AT
v—— v, MR BE/NEZE .

FrEL, R W WAL FET 89 WA . 2 54 HE 5 /D 59 32 It 8 H , Br KA R
Bt GND (19 28 F BT L P 2, 312 U8 1T RAIA O 54 5 00 45 ] 45 b, 55 280 O 32 4%
i .

6.1.3 IRREFS MR KK EHE

A 6.5 o MWL v BB, XA PR EEENRE SHEBEM
WA AR, v, 5 v RFHE (S B R 2.6 P v, 5 vaBEIR) . "
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03 20085 oV

MR 6.5 v 5 o, EE(2V/div, 200pus/div)
(vg B 1LIVRERBE F&N 2.7 50 v, ZHRMA 0 2.7V, .. GEHRERD,
W07 v 5 T B va Y TS R A S 1T F AR 4 4 o B o W) 2 R MDD

£ B b LB P o B AL EE o M E IS . L, IR A S S oM
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Ut 3K 9k 2L

O A5 L 5 A e A A ) BT LA R A R R L . T IR R P Ro b A R
BEWE DT, Bf LA GND B 2 Y I 02 7 o 885 386 0, 88 2 136t 1) 1F 7 i #2 3,

FE S N SR o, 1] B0 7 4R Bh , IN7E R b 4 3 K 18 n , (8 O 4% el 0 9%t , Ry,
) B, S o 1 3 1, B A g 5] B 07 ) 4R 5

FrLAMN B R 6. 5 B 7R , va HIXT T o AR AV 2 R A B .

MA 6.6 BoHMBHES voEE., TUEHERBS# C.RK, R4 v 8
A2 i LA AE O o U

ME 6.6 5 oliEE(2V/div, 200ps/div)
(oo f v WAL 2 10, 7V Bl 2 8RR IS (00 . 2428 w5 w MR 2 M%)
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6.2 AR 5 EE BR B0 i T

B6. 1 B AR R . O T (8 T e % A< B i) BE AT EL B
XLEARAR G 3 R IR 4 M BOK B B A R SR AR A (R

B AR s i A Ok fE B AYE i HEAR
GINAEE: - ] 3010d4B)
B e R IVp-p
A S8 BRI —

6.2.1 BREBES FET #yi%%

5 YRR ath v, S5 R 1], e VR R IR 9 2% b o i 1 TR - O R e L (A L B
R Rs+R) EIHBIERE B 1-2V)Z Rk, EXPHBPFEEMN L OP Kk
o T IR R, BT AR Vi =15V,

AT 8 F 53 B 050t 5 R e R R S M R PR RE 25 B L FET thik 5 WEAR
BB BRI A N 39 JFET 2SK184GR,

B A B b PR R FE FET 09 5 AL 55 VR AR 438 ot o3 B A [R) - 400 4 0GR 18] o JE
Y B K A H Vs B T B U6 B IR (FE 4 /i, B Vens >Vip =15V, &8 f1 B 5%
LisBHEBEPRENRBEERKCCTFRBBAE.E%E FET ELREET
Tnss)o 28R {FF MOSFET Bt A8 B L EF[E e T .

6.2.2 RIEMMAEH

TR 6. 1 HE BK i 38 3 FE KA 4

SR A A S XA B A5 IR 32 R Bt LR R CHR A 6. 4 o ol A O 5 MR,
UL AR WA ES 2FINE R £ . FTl o3 R ER BT i 2R
TR ALK

c YU
&IS—HRS (6. 1)

PRI Oy O 8 P ORE 2o 5 TR S SR [, B A DR AR P A0S R L B At S AR
B

Afy = Ad, =§: (6.2)

WAL v B9 XML E Ave BT LAH A 7E AR HLBH Ry, |- 7 4 1 3 F B SR
1, B
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&ﬂd:ﬁfd * R[:':;_l "
5

i EL 155 v, BT v M E R RS G 1 4, Bl Avs (v, = Avy) , BT AR A
i, B A 32 i B e 3 25 AL R iR T SR G

Rp (6.3)

(6.4)

™ ?.. Rs
ZREEREHBE KRN RENEMAE, ATUEL A S Ve go Rl
XX,
EABERP A =3, LA LIRE Ry : Rs=3: 1,

6.2.3 ME Rs.R: . RO A%

MZE(Rs+R.) FHME Vet B (R« +R) FHyH KRR, XA . X ERE
BHRBEEMFET M) Vs M BHEEFREE, WA ERBMRELHH 1~2V,
B LA BEUCH 2V, |

BRI Is (=R BRESSE 3 TRRE G MHER, BRI Is=1m AR
I 89 TAE 5, B R A AR R AR N 7 T X s B v RB AT OO .

H il (Rs+R:) B K

RS+R3=%=~—11VA=21<Q (6.5)

MR FE Rs=1kO, W R, =1kQ.
B (6. DRE Ro b

6.2.4 RERXWHBE

AT 4B Rs=R, =1k, Ry =3kQ W R K BB EREH L K7

HF In=1mA,f L Ry A ERE N 3V (=3 kQ X 1mA), §ath i) B ¥ & L
Vo R W B Ro B s FEBE B2 12V (=15—3V),

BRI AR B R AL V& 2V, BT LS IR AL v kL 12V 0 18 1E 75 (6] £ 3
3V B2 B 35 B R A BRI, ol fa 4R S0 3] 10V (=12 —2V) i) 32 B W AR 81 2 1)
R il

ve A 12V BB AE £ 3V LAPIE A RS2 BRI, B LA A B B A B K S 4R
RE 6V, . . XELATHA R ER. mERRKELREBEBCXEREART
4 AR L2 Rs R, JRo VLB T EME .

MBEXEERAT . HEERIEREBE KM HBEFNRTREERBURE,
T A Ji 3% 4 W35 B 3. 23 B 5 W E
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6.2.5 {REMRREAIZIT

ME 3.6 8FY I,=1mA it 2SK184GR ) Vs TE—0. 4~—0. 1V LB A,
PEAT BT B B A HOAR B o (B, B Vs = —0. 25V,

T HER RN VB 2V, BT LABHR 89 B3R B AL Ve o] L3 (3. 3) By
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B S A E s a Pl R, (R, X HL IR A1 GND 43 it 530 /4 e, BEL %9 BEL (8 17 3% 4k
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o B AR R B S 3 B R DR b e 6 52 4 M R IRESE SR IR RE MO 5 BT U
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1
T 2n X 10pF X 5000,
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B, IR Z, =3k B AR 10pF , (UMK (6 B S5 A L SR 478 245, 3SMHz,

EXFIROLT AN E 6. 2 B , 76 WHR 7 b vh B 59 )5 % 5 S5 9 A0 R o 2 31 O
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6.3.3 HAXBEHBEHmITESH

Al 6. 3 BRIV Bl (1 Hz~ 1k Hz) By 16 25 B 55 345
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i
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FEf 8.5 Fr/n B BRI iHAE AR T . 8 A FH 0V/+5V 9 4000B £ %
CMOSZH B E S, /W 5SmA R RBEM(+5V B FEER =
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7 8.1 J& 2SC2458 284 Ao 44t
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REGETF 6 10A RO SR B by 3. HJR 78 1 58 05 AROW % 4 v B A B 0 ol D00 B 7 B 3
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8.2.3 MEWBAEEE R, .R,
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B 8. 11 R, 198 ERE B 8. 12 Py b BH AY AR (R
(R ERARR XM B R, BEREBERSET GEFH X AN HAMMAEE. FEEER
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70N o M At 5 ) Y A A BRI XA B A AU SR 1SS286(H 3D .

A 8.7 4K 8. 14 iy L B& % A 100kHz.0V/ =45V J7 I B (4 4 A $i o %
. AfABRHHABRSEAMERZE(S B A 8. 6)FH A, BEENFERE
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tH 2 8 WO AN (6], B DU AS GRGE 5 B8 A8 2l it Bp QB AR 28 e B S e B v (. i,
FET 5048 $& b %0 ¥ 5C o B0 Oy o -5 6 et B o 4 2 A T A9 o 4EL SR S — R0 F 26
WA EAMAE. WS IR JFET IREE 44 AN R oV ot (4 AR §
I ) A BOE R Sl 88 . AR SR A AR OV AR Lk £ 28 44 0 B0 AR b
an ff o M IFET XA (9 IE 538 88 7F 76 B A A (55 0 958, 75— M #9 IF 56 i B
WL L VR A PR

AT AT A JFET e B 855 10 7 6 fa 8 b JLF A6 L A of 28 3% 7 b i
LE S TF R A . € FHUHBLIF 6 ¥ 76 o i B 35 45 T A 4.

9.1.6 FET AT+ B EFXH7TEEH

FATEREB R A 9.3 MEE A 9.4 v JFET 7 100kHz 8545 F o] ASEFT IF 6 3h 4k
BA LB AR, A 8.5 BR , T oA AE B80T » 214 DU 5% A A 1k B2 oy
BRI 18] ir Je5 B () 8L, O T BB A 8 38 G , 00 20 8 0 o i el 2 3 AT 1 A SRR 0

FET R o H 95 4% 1 » & i o i 26 i iR b A9 e B 45 i 2% 14 9 5 1 (UM & 1
TR L L 4 R ) o B AR 2 2 A TR X v o R R o 00 5 R Y ol 1 7
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fERON . BITETF LN Fh FET ROTF 6 B o XU i (R B AR
9.1.7 &t JFET 7% M i B B i i R RY (8] &

FEXR SAEEIF BT, BT B B RGERBERSFNES
BRI BB hee. X F FET R, B TERAMB LRI FUBRBELEXFFEE
(MAEBLABLEFE g.). BE JFET 4R AFHIE, WHR B R B KA GE#
L Ioss » BT LA AL 700 T BTN AR: B 30 A9 1€

D v B B JFET , By it £ 2% 84 T A5 - 35 1 8] 89 i e B 22 K F W TR A
B Toss L% KT FET S8 B 323 69 T A% B3 3 (o 3 8 R BR A Ro O H + W% i I
‘OGN BT .

EMZERE Y AGS SRR B HX THERE N OV i) 88 (4 38, 8 i i
BEE Vel 81k . S8R, 5% A S 5 B9 8B 400 058 Or A 4% - 19 3 18] i) 4% B8 % 48 T
BIERE.

Ro(Z A 9. 1.H 9. 2) W1E A R ARIE s A% F BB FET f# % B2 £ GND
HLSE, BT LA B KAE AR AT LA, (B2 Ro {H 302 A 3% i 4 A BHL T, B AR % B
R RAES T/N0E B A2/, EE. 1B 2 9P A TR
i A M. ’E R =1MQ.

9.2 XF MOSFET #1985 2 #b B FF 56 1 BR

9.2.1 %5 MOSFET 8 \ IE3Z ¥

A 9.5 R ANERHF KEHIM/G—N ¥ MOSFET 2SK612(NEC) i) I #2 82 #
RAFEEM, XITHEEARNHETHE. 1 P FET(REMBHENEARRD. B
9.5 BREAXAHEESA 1kHz.8Vp-p EZFERIHSM AR EEE. 7TURSE 4%
AMEEMBELET 1. 6V ERE Y OV, XEENY FET K454 & 47 8
+1.6V AR SHEMHBEKMEROGAABFBEER+1.6V),

B 9.6 & 2SK612 KfHtetE. XFF MOSFET 2 3% %8 B 28 14, B LU il 2% B
MUEE Y EA TFTEES OVEBHEEIE, XD +3VIU ERHRELSHE
(GRBEE 9. 6, M-I B IE Ves=+3V i, InRES Bt 2A) ., EE 9.5 K &
FoOHTFRBERMBZEME /DN (To=55mA), FTLLMB K 9.5 BTN, W%k K4
+1.6VH 5 .

5 JFET AR, % F MOSFET itttk SER B HEL%ZE, A FE ]
BELE D, ES AFESENRENEE AR S B .
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B9.5 XM N MOSFET #
5 B i 3 RY 3G o By
CAn R % F 38 %8 MOSFET, i 48 B 09 5 3 5 Wik
AR BT A A ZE T — 8. R
¥ Vee W #h Vos, BF 4 L 3% 30 1F 5 DU & (K
i)

& == V55=10V
- fi e st
< 1
L i
B 01
o
& [
= 001
0.001
0 1 2 3 4 35 6

- O (] L Vs /A

B 9.6 2SK612 BY1&%%r1E
(N g MOSFET & 1§ 5% K 88 1 , 8 £ 48 ) F % 4% i
IEJLIReE e o Tl (B£8R F K +3VREL |
). YRR EEN OV )

9.2.2 MOSFET H B

ME 9.5 25ME9.5MEEEEASY,,
IE 9 % i 09 8 A BB
(200ps/div, 2V/div)
(Y vl +1L.6VUEERNAR) B FET S$i8.
MWBFHEMESE. GRBER+1.6V, 5
JFET A6 v i) T A 2 1l 80

B9.7 XM P¥ MOSFET 9%
b Y 5 5 o B

(GRF P ) MOSFET 53k A N ¥ i) fL B 76 s B H
M ERZEBRRS GND ##. HE P W38 &
Fhtb N e E)

HAH 9.6 4K 9.5 By BEH A 100kHz,0V/ 45V 77 I Bt B9 55 A% 18 %
E. $iAOV B HREFSV.8A+SV BB EE OV, AfTUIEHRSHEE 9. 3.
B R 9. 4 BN 00 A [R] 46 A5 B A9 G2 B2, 8 ] MOSFET (935 4t 3 70 48 W 4R

2 3t TR WL B 14 1

(£l MOSFET &, i T H A7 194 50 B A Rk, BT LA S A S5 1 110 32 B o O — 3,
PRI EUR TTL 883 CMOS 2538 8 f B ) i 543 0K 3h 3 R it B . 3 b el Bt
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AfAB AN ZRE P . mEMRA MOSFET 5 XU S &S XH
o B i B 1) 2 4 R B9 5 BT LA AT DA Ol (8 #5548 A 5 B R OFF S IR 95 b B0 - &
G A (6] L Ve B A Vis)

RE 9.6 [@ 9.5 EEAFFL BT (2us/div, 5V/div)
(A OV/+5V B H BB 8t +5V/0V M, 5 JFET KRR % AS 1028
MR — S . B S U S T A R R M e B sE 4 D

MOSFET M JFET —# A &4 B fr A, Fr AE B Se B #E sl 1. M
MR 9.6 ATLAE , BP i A 100kHz t E 45 1F % JF %

B F MOSFET GE#8 J5 (i iy B 46 XUH & 74295 5 B0 85 3 T 56 , BT AT 3k K & )
FLAESES A kHz E8 MH2) B F L dL i,

9.2.3 MOSFET iR % #2 #h &Y 7 3¢ i 2% B9 18 i1 #6545
9.5 HLBR IR IE PRI R,

Al MOSFET & it 5 48 tth 8Y 71 5C 8 B () 16 45

MBBM | SmAG+5V E# ko fRE AR
WAES V=0V, Viy=+5V(4000B s # 74HC.74AC £5| CMOS 25 1 B 9% 1)

XA EEREH 0V/4-5V i) CMOS 2 # /1 % (4000B 5% # 74HC.74AC &%)
() § {5 5 580 /T T SmA B9 1y 4% e .

9.2.4 MOSFET BJix

f# F MOSFET Bf 5 JFET A6, I L 3 A 52 Toss B9 BR il » BT A A 5 5 F
7E 72 U A HRL 000 ) 1 E 1AL

F v B b 6 AT MOSFET , i i 5% 5 U A% - 50 A% (8] o F f) it K 80158 1 Vs
A A2 - W5 AR 18] | s A B K B Vess 2 TR IR IR 3 1o 80 0 K 1 {8
KT i v B %) O AR B 3 RO 284 .
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MOSFET A FER R MR R B Rp a5 2k FE S BRSSP E B s 0 OV
e A5 PR R A L R E Sl A B WIFAAE ST R R N B . 7 MOS-
FET 97 56 d B b, 2% SR FH 2SK612 22 25 1% 1 4 Y 8% 4 .

M AR FEE 8K AT LUE AR R R 8R4 SR BB R X B . anfd 9. 6 Frs , f SR Vs
=0V B i IR L 3 WO RSB RRF . JT A MOSFET JLF- 4B 244 3 R 2814 .

MOSFET @8t X NWRM PR pFh, & 9.7 2 P MOSFET #4
WA IR AR RO Ch B . S5 9.5 B EEE RS GND HEH#., HEP
W MOSFET i fp bt N &840 82, AR R0 8 B .

XEHEM Vi > +5V,Vess > +5V, Ip >5mA I R4 B RFXLH N i
MOSFET 2SK612(NEC).,

9.1 J 2SK612 pytERES ¥ . 2SK612 B4k % Hl ) IF % MOSFET, #
XAOHEBPRERAE. AR 1 ATUEH XS TE 9.5 diktiF A
R B . LSRR A o B cb AT DA o R B — S B

#F9.1 2SKé612 aMeES N
GXRE— Py FF 3% i N % MOSFET, 5 JFET 4 [d, 6 BUA b iF ) 5 58 S 4
Y | 5B FE2ME. BRSAMES JFET | Y | # ., MOSFET 2 85 4 JL 1 #

M. 5507 XM MOSFET Yy, | %8 800 5O
() MABEM/T, =257T)

o TP R T :
» R i
N i o

'.“ K i ot A ".j*' , i L 1_ 15
100

TN - I [E] e Viss Ves=0 v

A 8- A ] el e Viss Vos=0 1+ 20 Vv
RN A& I'ocoes +2.0 A

W R e R b ) IDtpulse) PW<300ps, H#% lk<2% +8.0 A

A8 10 ¥E Pt T =25 B g ey 5 42 |- o $e it 1.0 W

A 400 FE Pt Te=25T 20 W

74 1 i A Ta 150 T

{54 I 1 T — 55~ 4150 T

(b)Y (T, =257T) 23

~6.5
Sadl [

i £ 0N 2 90 Isss | Vas==%15V,Vas=0 +100] nA —1
TN 2 3¢ 157 o Ins | Vps=80V,Ves=0 10 | pA 8
- W ) Pl LB | Roscont | Ves =10V, [p=1A 0.45| 0 e

W 2 - 50 B (] 3 LB | Roscone | Vas =4V, Ip =0. 8A 0.6 | o Eﬂ
#F e R Viswp | Vis=10V,Ip=1ImA |0, B 3.0 vV & I

IF. ] 1% 4 5 44 | v | Vos=10V,Ip=1A 1.0 S d-o5 |l
$ A L7 i Vis=10V 500 pF 23 21 06
i HL ¥ G Vas=0 30 pF m
R Cous f=1MHz 120 pF
5 il i EE 3R i [a) Ldiom) = ID"—'IH,VGm-:;.}=1Uv 10 ns 1. Gate 2. Drain
I 7t ) i Vee#=50V, R, =500 20 ns 3. Source 4. Drain

ﬂ]hﬁ;fﬂﬂﬁlﬁl Edi il Rin_'ﬂ lﬂﬂ 80 ns
B B i) L 20 ns () 5ME (#fi; :mm)
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R 5 R R A MRBE ST IR R 025 . XFF FET ki, i TR A
B R, L B0 L BT LA A B R A AR R T . B O B X T O e K O AR L O
fTh % MOSFET &84, th o] L § th s /09 TTL 503 CMOS 32 # d i B 120K
.

HE D) R A5 &K H) MOSFET f) % A HL2 4 K, BT LATE #6478 3 FF K 10 35 & i
J3 ek K 9K 3t o B ) A 1 BELBT O T BB (28 1 OB A i 25 R B FE 2 fl)

9.2.5 THEMR M E BN E

A4 O B L BH R (2 W 9. 5) 94 A2 78 % A 0 1 B Bif 3 M 4 [ 5 7 GND
B BT A E B E KEATLL., 2/ 9.5 B, b THRE®S AMIR R, =
1MQ.

{H& Xt F MOSFET i3 o1 T 28 £ i % A BT E % 35 . 0 S # A% 07 8% , 76 £
P, TEREBEAANSEERME, TLLLB/NLEA R, 5522
MOSFET ) #} 15 fe 2] ey i 2 35 of 2 4 0 0 B A

9.2.6 FFRRiNIREM®

B 9.5 Ay RLBE RN ER AR B Ro 7SR . A R IE 9. 8 FT /R (Y v B4 R
FEAR B R, AR D S 5l 3t 10 D i s i £ 390 41 S0 A 0 00 . 5 0UAR 5 1k A B0 OF B
R ERL R A X L 8 M O B URAR . T O A L B o R AR R L R, R AR
3 / W FF B 3 T (R AR I 56, T LA R — i AT A 7 (6 b JF 6 41 85 £ 8 Ay el
B, TEREN A TR CMOS TZH /R 1C %t i Bk .

M
{ ov: (%A

+Vpp:OFF  28J128| %k

+5V:ON IM

25K612

(a) N #I35E (b) PHy i 555

B 9.8 JFR& N b pR
CRETR B i B IR R R B RoBE A PR R Bs . A BEST LM
el 50 9 A 65 O (0 9T 36) .



| 84 EI9BE FET FxBBMSIT

9.3 VR ER bl A% BY T 5 B BE A 7T

5 AR B B B B R — b R TR O O 1 R e B . X L B BB AR 1S B
fat » P LA N FH T K 3 W O 6 O oK L s

9.3.1 /A N4 JFET BiERERBERS FF X B

Bl 9.9 RAEA N JFET B U5 8% PR Bl 28 50 7 G B . XN BR bR 7 @ I AR
BREEAS RS A e R TR A W TR B . BRATHAERSA
i A5 S B BE 9% [ 5 AR e 0, PR B9 T HBH Ro (18 9. 9 o [ SE ) |

B 9.7 LK 9. 9 B B A IMHz. 0V/+5V F MBI A S IEE.
XTHEEPY v,=0VEfv,=1.6V, Y v,=+5V it v,=+5V., XEHTREHT
R E .

+5V ; -5 ?

B9.9 XH N®IJFET i ME9.7 EooHBERHFEXEE
BR B A% BY T 5% # B (200ns/div, 5V/div)
(RS, RS AR ESREURE (8 A8 A R4, 30 b 9 3 (72 IMHz B & T
RN EAHE RELFXEE, v="+5Vi o= TE) R R B R, BR, Y v=+5Va
+5V, A JFET f9# L, vi=0V B} v, 7#0V) vo=+5V,M v,=0V i} u,=1.6V)

X H, B 1 A R S D A S B R R A b B MR, 7F IMHz iy
T 558 RE A% 1 A M 47 7 56 4 , 28 B0 15040 BR Bt 2% b B8 09 70 S A 0, LA B9
R FF R HEE . Z T ATE v =0V Bf v, 70V, &2 F JFET fr 8.4 /284 .

M 4 TESEKPE JFET W5 A% BR Bl #5 o B o 0 108, WAR o 0 (R 4% — & 19 Ve i 3F
AWM., EFFXmE PR —8, BRI — 0 Vs {8 358 B
b HELAVE &

HF N JFET MRS (2 WK 9. 3 BOME M kR 1) . TR B o 07 He A% W £z
W FTELIE A 9.7 iR, v=0V BHIRAR i (7t e R B (0 45 1. 6 VIS T i
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i), :‘Xﬁ%tﬂﬁﬁﬁﬁﬁﬂﬂ&t In 5 Vs B8 S TE Vs =—1. 6V, I, =0.34mA
(=1.6V/4,. Tk 4.

S ov=+5V i, B LA AN K MR A (= 5V B, Rt B R R R
TrUREL He s BT LA UR AR R A2+ 5V (SRR B L B o, R K 9. 5 B . L (8 WS I T
+5V),

9.3.2 XH P4 JFET 895 4% IR Bt 58 7F 26 |3 p&

9. 10 BRMA P W JFET MU BRBE B AT 4 i B8 . S5 9 R/ N 14 2% 1F
) FEL R EL A o B A R e R GND e (B (P E 38 |

MR 9.8 R4E 9. 10 B 8% A IMHz,0V/+5V J7 I B ) B A K B
5% H N %@%ﬁ#ﬂﬁ%Eﬁ—#,ﬁ/kﬁmHﬂmfﬁmﬁj,m&:ﬁéﬁﬂm%ﬁﬁ]f’ﬁﬂﬁﬁ
1% PR i 2% H % A R

B 9.10 KM P JFET gyt A 9.8 EOI0HMBMFXLER

FR B 28 B FF o€ 1 % (200ns/div, 5V/div)
CREAPWA A B R IE N W (21 (RA P WB{HEES N WRERHEE, Y v=0V 8t
B9 9OMBENS GNDill#k. 5 N 284k B4 =0V, HRY v,=4+5Vi} vo=+3.3V(L+5V
Bo% u=0VH v,=0V,[BEY% v,=+5V @} v, £ 1.7V))
+5V)

RTFMABLES BT, Y v, =0V 8 v,=0V,lj v,=+5V Bf v,— +3. 3V
(lE+S5VRT 1.7V), XthR i F P ¥ JFET Fr B4 0046 /R 4544

XA oL B 114 e o th R AR R B RS , T DA AR o (AR 4 — Y Vs {0 318 B
L,

k9. 3(b)fis % F P ¥ JFET o U 24 A IR I R A N 95 AR X T AR
ML REMR . BT RAANBE A 9. 8 7R , v = +5V B S bk WL AL G B A fBL 2 AE 1. 7V (3
RV . XM RERMIEEIR E IS5 Ve 9V 8 & 5 15 Ves=1. 7V, Ip =
0.36mA(=1.7V/4, TkQ) &b .
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Moo =0V B, TR ALt E R AL (=0 K., Aidd FAREM T GND
HL S, B AR AR s 7 & OVCEBRAg s B b, B | 9. 8 B s, A E#E & T 0V),

9.3.3 ¥ H MOSFET B iR % 58 b 88 7 < B 2%

9. 11 &R N 5 MOSFET §) U5 #5218 B 25 %Y 1 G oy B . 3X 1 | 3% A A
R TR 9.9 MU P ) FET QAR 6 8R s B Ro A AR RD)

WA 9.9 JLAATE 9. 11 BBk A IMH2,0V/+5V Jr B0 9 4 A8 th B
XA 5 R JFET 9 e B[], 4 At 00 4102 () A6, L 3 T 2 B oy 18 3t 3
1 B 5 45 B Bl % L B ) 4 O

+5V

ov--

M9.11 XM N MOSFET ) % ME 9.9 Mo ll BT XHEE

PR B 2% BY O oG o BR {(200ns/div, 5V/div)

(138 % MOSFET {8 & 0 o ik 5 U8R & (4 4 (M 0=4+5VH vo=+3. AV(HK +5V {E 1. 6V),
7], B LA Hg R % v % s 4 b JL P 55 08 0 (R 9 — iR A MOSFET i Ves it 1.6V, R T
FE. HOEEX TSN Vee i Vos, B9 30 VERTE, R Vie=0.6V ¥ Ves=1. 6V, ff I
f R 5 0 Bt B B A% AU T 56 o BR SE 4 M IRD 5 LB i (AT B R Gl 2% U T O oL B ML WD

*(FRABBEESRE, Y =0V it v,=0V, i 24 v,=+5V B v,=+3.4V
(lK+5V K 1.6V), X2l F MOSFET i B A i a7tk .

X ™ H, B A A i o R R A BR B AN . BT LA A B SR AR B A DR FF— E 1Y Vs fH I
B AL, T N % MOSFET B A7 8 58 e, Bt DA an 58 30 i it v 3T, 78 4
R O e R K. FrEAEnBE B 9.9 B, 24 o =+5V IF I 8 07 HHi Al e
K 1. 6 VIE R RIHL ) .

M 9. 6 BESEERT AT . 3 F 2SK612 K6, I, =3. 4mA(=3.4V/
Ik B} IESF Ves=1. 6 VIR 9. 7THI N ¥ JFET A R B & 1.6V, X H &1
) Ju=0VHE V=0V, In A% , 2R 4 FRIERE,FTLL v,=0V, Br
LA 5 A0 PR Bl 2% 7 F OC e % b, 4 SR FH A0 R 4 58 B MOSFET, H 24 Vo | 80
Vs » 9L R 8 5 (8 3 55 XU & 1A 4 i 6 .
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9.3.4 FHRBRAERBAXHEEFTETETIEN/LAN O

XA JFET B Bk R B A% %0 7 5C v BRI , 5 WA 4 b 28 O 5C vl B A [R] 5 0 20
R LMBEB SRR Iss. XEEHIXF JFET RRABBERE KT I8
i 12 L3

WL P E R JFET R7 i3k # 9 4R - TR 4% 8] i R | TR IR ML, Toss KT FET
S I o A B TR R R (Lt Ro A9 3R+ o A ) 3 1) S BB 4R Bt B v 00D O B 45 .

— B U R URAR Bt Bl 2% 78U T 5 R, B AR ) B A P 2 B BOR B KL 3L BT 1A
SWR B RZD IssRH 8 JFET AL, 8 E £ 8 MOSFET 53# DUk & ik &
(G IR AR BT R LB

Bt MOSFET @i B85 JFET AR 2 It i 3L A 32 BR A , BT DA i 2%
5 0w % -5 1% ) o F 1 S8 KU 1 Voss 55 1A - TR B3 18] R B O Bt K BUREHL Vess KT
HE TR R H, TR R o B IR K B (B K T A vt B 1 e B PR 9 (O Ro A9 R IRL +
i L e SRR B R D B B8 4 . R EMA MOSFET M35 6,8 7 By 1k 8%
HHRRLFLARERMBRREBME R,




% 10 = 5% mos izl
95 3 . B

E—FEN R hE MOSFET F@at MIMAER /D, ES THREHERRK. i
PAFZREFF X BT RS E R E RS A Rahfl S Msha g, KEE
REEPT BT KRR ER AL 2% MOS 235844 1 30 B 3%

10. 1 E5 ALK Bh B 3R ) 45 4

10.1.1 FEZINIER/FERINE RSN —H BHF R %

TEMEREII R AN L& B EA GBS Bz, T B i B hn e 6 & o
REZHERE. F10. 1 BHEHZIVEFE/SFEBADEBENSEHRER. B 10. 1(a)
REAEABRABEBENERBIINEK. XTEEPWES S =0N,S, =0FF,
XA TRV (H) S ER R, Bt LAE SIPLIE B M S5 R S, =0FF, S, =
ON, X EFIB () mEABRE, TUESIR T mEF. B 10. 1(OMERK
M EHE/ SR BEE A CHEENT 2B, BERERAT —1THE., X7 HEB
F, 1R S, =S, =0N,S, =S, =O0FF, M & s #HLAY () S EH T\, (—) % GND,
FrUlX Bt B IE FmEHE. Rk, mE S, =S, =0N,S, =S, =0FF, 831§l
()58 GND, () SmiEmE R, X B YL T miEi. B 10, 1(b) P #y g &
“H" 2 WIE X, BrAnd i H e e B (H B 85t 2 55, B 10. 1(a) i B8 Bg
42 B

10.1.2 MOSFET H BB i 2%

MEEE 10. 1 PRI LB ME &S EESRE MOSFET #7388, 3 i
HIES/ W PR EE. —BRE, ARESHVINESHERRAE —-BRT
YEf . &R K AE 10. 1(L Biai) HeEa B kg, H BFHEBIIEN BRI GBS
BANBLICH. AEZRIHMEFINBEEEEFRA Haffbk, N¥3.¥
## MOSFET H X8 8 X % . H 589 % 7 X484 & Al MOSFET.
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Vee  @:DCHEHL
(a) XUe i (b) B

M 10.1 ABHYLIES /LW
(DC o 5l Bl iy B I e 35 09 B 2R 5 52 9 o . OF 49 M T I, AR 3 )

Al 10. 2 A MOSFET X H BB BF & P C . H A9 S S; H P ¥
MOSFET 5 5 £ # % FF 56 e B85 #2, S, F1 S, I N 4 MOSFET 3 4% 42 # %) JF X e
B

T MOSFET JLTF-#R R IR R AR 1. N 104 50 Y 238475 249 B4 v 157 L 8 8% v 57 8
Bf &R il . P YR AR 0 XM b (7 LU UR AR e (O (KB S0 . MG 4R PR AR b
RUTF G HL i, G 10. 2 frzs GND —flif i N ¥4 MOSFET, B 35— {# Ffl P 4884 .
{H2,P ¥3h3% MOSFET ()& (45t ) , B 2EPERE—— 558 s BH A0 T 56 3 B %5
WA N B, A ZE D, A 10,3 Bim.S~SHTEFEELRANY
MOSFET, {HJ& S, #l S, R FH UG % BR Pl A% BY T SC L %, S, 1 S, SR FH 5 AR 32 b 28U FF G o B
(A N Y8800 RLAL s 09 07 ) BRI — R, BT S M S AL AR FR TR PR 2% ) .

S| S]

B 10.2 H] MOSFET ¥y H & §f B 10.3 HXHMH N# MOSFET #La9 H & #f
(S, #1 S; R P M MOSFET, S, f1 S, %% i N 14 (N EET, b AREESANNY
MOSFET. ff#if) MOSFET ¥ E BB EMBIF X  MOSFET WA H di#F. 58 S M S 8 %4 i 5
W R 28 KU IF 2 HL )
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10. 1.3 3RzhiR4% R BE R & MOSFET B 75 i&

iy R P 10. 3 ARAE A9 e B T = o6, A 76 A () 90 A2 U5 AR R Bl 4% AU JF O e B EE
(S,,S:) 8 MOSFET gttt anfaf 3K zh . B 10. 3 A B S, F S, &2 5 A% 45 #b &Y FF
For B, TR R . Hk MOSFET 9 #iH AR 8 2 0y OV ik #8 1k , % ) 1F JLAR it
FHE(SEHR 9 FE) ., HE S S, & 5% PR Bl 8% 57 55 b B, A& 10. 4 B s 1 R
WA H BB RE Ve B HILR, SEA RS @ 25 F5e & Sl . Fr A Xt
T 10. 3 IRFE R BR S MY, A Sk ik MOSFET BB sh e B A B 1k H
BT R TR R T .

RN T WS MOSFET [fij £ M\ A0 35 32 45 o 96 8 BL 40 9K 0T , 07 LA i B J2 0 %
M e B N BB AR AN BE anfer R ME | BB . TR A1 i MOSFET ByM#k - 8 A B i #ish, By
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HEORMBBMRHE BN

MOSFET 885 i NPN 8 {78 #9555 422 3 RU FF ¢ o B IR B0 . 4 SR 3 4 0K
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B o RS HR B T OC L B M A =L i R K OFF, 8 il = H % A =H B & i
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H ) WL RE 8 WA . X BB E IR R 29 0 100kHz (A 26 B 48 4/ 100kHz2)
(10, 1),8 5 R, =10kQ,C, =1000pF . 2 BT L4 30 i 55 45 fik %2 76 #0288 = A g
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55 71 1 R e, 95 B0 1 LA [R] L LC 0 Dl 4% % ey S8 A PR O O 950 % B b i S LR
o, L EAAEEAR ., EREMFLCEENSS XTHRERAER T ZH AN
THE . FRERAM MRS, MEA KRR, QKM HERERE
/NS BT LA N 2 R R Q (i K it e . X B 5 A F 780 o 35 HR T 4 R A4 ST 2R A TRD L D
220pH R LALO4221KCKPHFEH) .

ML &S Co M LMy R T G s B 48 . 40 Tr, AT EFW AERBE, Br
VL 280 1 3 ) HC 0 0 0 A O AR LR DR fe WX P R BRI Z ., XBW G

100pE . S L Fo (CoAHAR /N, o] LA ZB8) K



234 F12E S[UREBFXBREGLT

1 1
fe=om JIL.Co 27 /220pH X 100uF
HTFFEEHER 20kHzUFR) , FFUHE T XH oM BIE AR LI RBEREHZL .
AEEHEERAER CHHEABR,. EHEREREBRANKIIGFS B ER

B, XBECRHOLIWFHEBERMEBESR.

12.2.7 B FXBIHRS B 2%

FERBBEPFLBESEBRAOBEEFEYIMNER, B S5 Prn s ERSFEY
FERBESHAERNMAREFERTHER+THER. EFBHPE 20kHz,
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IC, i 28 o il %2 7 ¥ 3§ TC4584BP(ZAR2) A RC 5L iUt » TB B IR R 35 HAL B%

I 9 ¥ ek A& 2% 2 B DA R 4000B &%) CMOS 28 IC EH A EREE 15V
(BMNS AR NEBRBBEET T/E. RER CMOS 28 IC,74HC 5B E
HEMNRKBEBERE V. RUAREEAERBBEPFEH.
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) Al FREBRERFIX 15V, Brl 4000B & 5IHF 68 11 75 4r Wah ik E .

B EEBIRBG PR fosc NOETRG B, HSER 10.14)

1
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X B fosc =20kHz, C=1500pF, ff L R=33kQ., X T IF ¥ #11% & Ik 3% 4
B, REERENFME RSP ENBHREESR. AT EXTEEPEALE
PR ERG IR, TSR X MNMTHEE. Hil,C =1500pF, R, =33kQ.

12.2.8 REBEMRGER®K

BEmH RN MERSAENERHER R ARG, B 5%
HHL B A X R Gl /BT PR B 5.

R RFRW B, KEARY Tr, R@n ICH 2 SEM &L A8 GND H
BEM., T, FENRLHREAER, LU R, X/PHIERERBEAKE. X
BR R MEE K, H 100k, XHEEDT R BT RMESEHETUE A, ARRBR
W Tr FERER. FTLUEED 1 RSk 8RE.

RE T 1 B R SR B4 Y Tr, B8 JFXEF RN, IGH 4 SER
AR 15V, Tr, Bk, 608 G A0 B 8 — B (R R R R B 4 5
BB ETK Tr, SER, T G508 , 605 i K, BT IR R R B0 .

X F Tr,, RER NPN R&®, WS LITIE AdR T RERNER
LI, R R AL AEX BT & B e E 2SC31130RZ) (LT 2SC3113

~1kHz
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o (FRVFE L EZEFE LR 11.2) , AR KA hee F AT LA,

12.2.9 i@EHHBE

R \CR, Ry # 1K (0] B 2 X4t o8 FE #4743 He , IF 3 2 5 Wl Tr. BYTF 56 3K [ &
$im 1 HR, FE 1Y) R BHL,

RAEX T BEENEEERE T, HREE-RSREEE Ve, Bk,
A e AR VR, (I A5 GND M EEZE R Tr, 8 Ve (=0.6~0.7V), A
17 ok 4 1 P R AR

T R AR B Y 0 5 B o o A R, IS 4 R I e L R B 6 R 0 b it
SER A, B 12,5 d B b A9 S HE R SRR A Vie s B A 2780 MW A9 HLIE
Fit LA B2 45 e i b 4 A AT 2 s BH VIR, LA RE 5 % g 1 o R 26 47 408 .

WAICH 2 SEMNMmE B ERKE ISVUHEH OV/I5V 3D, R, =
100kQ, BT LA Tr, MR EBBE RN 0. 15mA(=15V/100kQ) . EIH, Y Tr, 9 hee B
600(2SC3113 fh f5 /MED B, 8 Bl 3 00 201 K F 0. 25 A0, 15mA /600)

WP 12,7 iR, Tr, B SEBR BT H R, \VR, (R, 55 i3 B 48 4t , BF LA i it
Re VR, R, i MM Z L AR L KA L., B WKKE"EHRE“10 5L L,
HTFHMBE Vo=5V, M4 Ri+VR, +R,<2MQ(=5V/(0. 25pA X 10 %)), X
B R, =100kO,VR, =10k, R, =10k, FiLl R;+VR,+R; =120kQ<2MQ.
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15V- - - 100k Rs
Rl
wd UL

B 12,7 Tr, 9% e 5% o 0 0 2 4 ol 3

(ISR Trz (9 heely 600, bRl MEBEOATK T 0. 25uA. i F Tro A9BEHR oL 3000401 i I
B Re VR, (R 42016, BF Ak S 0% o BEL 69 o, 000 BN 20 A2 6 K, B L DM ALK F 2. 5pA)

B Tr, 89 Ve =0. 6V, F S5 68 H /9 7] 25 /5 [ o4

R. +VR, +R, R.+VR, +R
V{_} =VBE:X EVRI‘;;: '"""'VBEEX 2 R7I+ :
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=0.6VXT il B0 V X 10k0
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*I]ﬁﬁ VRI -&E@ﬁgiﬂ vn=5vn
Rs R BRI Tr, B4R 22 Uit v 372 % o BEL B S 3 A9 8 M 203t G R . B T T,
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il B4R B A/ . RAT 0. 25p A, BT R Ry K FILFRRERAT LA, X B R, =10kQ,
12.2.10 FAiLhEBEERPWE

A AS C R R w5 VR, 8938 F (8] 4932 B HT (R: . VR, &3 i
M) BREM S 5. iR, REEF LB ET C HHEM KL R .VR, 7h
REZMRTLL, TP C, =0, 1pF. XI5 %N 20kHz i} C, BT K 80Q(=~1/
(23X 20kHzX0. 1pF)), G C, ZEEM A B EHNM EMSHE. S KER
WL 2R % 5 /N A B el AR 0T K B 2 L W] LA 7E Hb 4 TE A0 4 R B 9 RIS B BT . X
B Co A 100pF BB A (R E 16V),C, 3 0. IuF B2 M S A 88,
P OLAY B R, BAE C, f0 CRBFEIE Tr, B9 & 5% .

Colt IC M EMEmAMR. CGEMO. InF HEZMEH A

12. 3 HIEMFKIES R

T T R BT 48 U A B B BT L 3 B IA S B G T A
12.3.1 #HHEEBOHIA

A 12,2 2H VR {4t IV B3| 5V, 8 tH S i L R, = 1000
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7 B X R B HE Y e 9R A9 Bh 1
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CAGi o B S50mA IR H A sV ARHERE. Vi>Vo, #FH X RIEIE
R i 0 ah 1)

MR 12.3 BRI VoW MR M KEHBEIE. MiX B A $ o] LA 3
250mV, B FF MR, X BB L, Co \Co K i I8 B 25 R 3 10 7 B 5% 8 R4
BT LA, e 284 o U5 i TR W A () 6 e o BB e TR G R 7, 24 7 T 4400 el B
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B Xof 0K ol R P 0 AT 45 T R B D AL

MhA 12.3 VR AR 53 (100mV/div, 20ps/div)
(Vo 4R 250mV,,., 9 FF MR . 3 J2 Sf {06 5 0 Ik 8% 5 2 - o 43 04 O e R @0 AR 43

12.3.2 1=l B i Ry B T2

R 124 BRIRGHBEMM N A SMR PR KRS Tr, MERE B AMHEE.
PRi% L BEM E 0/15V B I %25 15. 5kHz, 525 h 50% . iz E TR
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BHEMA LKW, BERWEES . dTFEEE EAQ SRS Tr, 5, B DLEHE AR
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I i F B il ah 4 R S 2E 17 A SR i)

MAEI12.5 BEBAEMCAMEE., SHAERMER, Tr, LA TE, r
PICEMEIESZE/NTF 50%., Hukal LA HAE R IF L E =L, AMUAE &
i /WY T 5 Bk o, i LA AT 7R I O ik v o 2s HL RS K

BrlEsw—1gl AMXEMNSEREERZS S 1 N EKSPBEZ4E TR
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Ak (BB E 12.4), WMBK 12.5 FiR, BT kob st 7 1C, 9 1Elin 57 8
FE Ve (ANE B 12,5 B X B A IC B Vg =10. 6 V), BT A C g0 R F 4z 3% Hii
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), R U X A BN (R B 5 i 6 bk v ) 208 / T T R S BE L oA 4R O R
Rk rh 3 2 A5 F THRRER 2 £5).
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CHf Ly Y 2 00 4R e 0 /N B O 0 4 = e 3 R, AT BB D)

12.3.3 Tr, F XK
A 12,7 2 C &AM Tr, MEBERE D SHEEEHB R Io=550mA), %4 C
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KRR LEF(=0V)Ef Tr, S8, LD SR 15V, 5,54 CAH H §F
(=15V) Tr, #1E D, 3, A D S48 K OV (SEBR ERAE N OV FB1E D, 19
Ve (B0 7 B3 07 GBS 9 | 3 [ B % L, > 8 —~GND—D, —~L,).

Try #IEWIEGEFELE LR A BERE B O k. 24 L, i Bk BRI T i DR E
PPLEAD (At T R BHUIR S . X B Tr, 95 BB B 69 68 25 iR 4> (T, 9 82 da 4R
AN Dy AR T L R A ) 5 LB R It 4R e B BT LA R - 12, 7 R
AAE D G BIRERAR S (BT L i e BELR 40 35 35 72 7 3 00

MR 12.7 CAHFAID BEREE 0V / div, 20pus/div)
(Y Cxlovat Tr, S, LD g Jp 15V;C AR K 15V Bf Try #1F D, 538, 7
KAD (2R OV, X4 Try #1E EAFLE Lo i AR T8k 1) 0 80 B8 45 SRBE , D 54k T 8 B B
RE. ENTLUFIERES)

12.3.4 FFX@EEE IR

MR 12.8 BAE Try MEHBRIEA Re=10 @8/ BH (S WE 12. 8) B i I
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20us/div) CTE B K% 0 S s B AL Rs =100 10 08/ o B, D
(it Jy 5V S0mA B Try MMMHIE. Re=10f0  BOAEUM Rs b FERE, 86 0T LUR B Try 4y o0 3¢
HUEE BE 2 230mV,.,, BF L T 09 o {4 &1 3% 2 £
230mA, XES EiFed R 8 A0 % A %)
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BB Tr BOBEE RN 210mA, BT DL S5t REREAR - . X178
fi s MR 28 LC U8 B A% V29105 19 i th v e

12.3.5 ERAOEBRJE
Vo=5V, i tH Bl Io=>50mA B A LB ELERIT .

A i 15V 23. 5mA 353mW

L 5V 50mA 250mW

MU AR g REMARBRNIIE P ST IR PoZ I, |

=P, = 353mW

8RR 1 B R B BT G AL R 1C B9 E 70 %0~ 95 06 i L X LT I
R GREREREMN ICERE,

BEZHUAEAREE BB ERETR /D, EXMRL G, % B
T XE LAWK, BT LA L T R iF LA 155mA . Q {H 2k 55 A9 LR (SR i Tr,
i A EWA L, , I {E o 30 5 B 230mA, L T H R R HL D 5 A0SR
RFHMAELEZERL L L Q (EE & A 8, 55 AL 85 il £ i 23 50w 9 Bk .

12.3.6 WiHHBE : HBRSE (TP AE)

B 12,9 &% H i B 5 5 e 30 A9 2C & il 28 (G i 38 i 0 B 8 BB R OB 5. 00
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Was RN S0mA BFE HE R 4. 93V MM FE A BEBE(=5.00V) F
BT 0.07V., FRUXAHERNFHHBHEME 1. 40(=0.07V/50mA), X/ {E
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12.3.7 WHEBE: iNBESE(LEAR)

B 12.10 R B RS ABERXRME (Jo=50mA,V,=15V B,V A% 3
5.0V) . Wi AWIEAE 13~16V AL /LA 46 H B E L B EE Vo=5V+0. 1V,
A LAE HX R — T A R R E N GE R AR IR, AR ENTAER
Wi AR R IR B RN T (H THRG AR EEETASIOM T,
HRER BN Ve (=EREH O MASN, BT R A B E LS
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B12.10 HitEESHEABENXE
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Hégpgns THE 12. 11 (EEEA H A0 58 12.5 MF) .
£ Tr, IRSHIEA 2V FH _HBE . TUAX I BEEOEEBRER TR T
2.6V(=2V+Vu). HFEH 43k 1 47k 64 e, B 8 43 FE 3% 352 i /2 45t , Fir LA

§i LR Vo R

Vo—2. 6V x 13K0+47kQ

ka >V

HEHTE Tr, OEHBBAT 2V HFH BT, FLLY Tr, S IC, 1
SEHMAREKS 2VOQRAFH _BENBEIEKDR oV), A BT IC, A H B E /Y
Il 5 3 FE BT DA B B ) TAE A 32 5 )

i 111
B Vu=5v

43k2+47k()
47kid

Fo=2.6Vx

B 12. 11 JCZ R %8 A9 R e BY R I (1)
(M EERBE R THAA 8T, el LA TR

12.4.2 ZMAEREBEIE(2)

B 12,12 B —PIATGEMBENREERIF S IR, X1 B AR & 7 %
P %28 1C TLA3IMLP(TD BI4ER 2. 5V JE M e 5 3 PH 4 FE (9 %6 H b B FH JF 3%
B e B A 4 A9 EL AR A% LM2903N(NS) #F 47 38, I 3 2 45 il I 5C 2% 14 ke (& 5 %
HE, ATEEEERMATHEQI, i B 7E L0 ik H 78 KM BN
IC, it LA Rl % ¥ 5 1 o 2 6 i ob S .

53 4h B T 04 o B P H A 2R Y 1 (6 P4 A B B (B AR 45, BT LA BRc R A R
H 4y (R, 5 R, 22 He) B A 8 4T 8 20 o 4 1 vl (.
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V=5V Tr LAL04221K
g 2SA1428  220pH

' . . o0 0 V=SV
+ l Dy l"' 100p

100p =0.1p QQEK 0.1 :
ilw J q]mc : I 16V Zoaw [JRy

N 3| 100k T3 | il

ﬁ'F TL431MLP

A

BH 12,12 JC 70 % A I R R ER IR (2)

Clun S 5 PR 3 & 7™ A 0 o8 [ () 0 5 20 B ) 0 R0 OM 2 K Y He 2R, R AR 9 R FF
P B B 4 A G 230 0 8 14 L )

12.4.3 FFX2 4 F H MOSFET B B 2%

AT ARE S, LA RN, B 12.5 @AREEN T XE TS
B, TF O S AR A S AR b VR I R R O R 4R L 54 11 4R 00 B 380D » BT DB AR fRL 3
RES T H BRI R,

B 1 o T BOSCR A R 45 X BB A8/ BUBE H I P A OR AR K e . BT LA
FERERE /DA B RN IH S, N %K A MOSFET # X244 . MOSFET #%
A WA E 0O Bl 5 I LA Ky (o T 56 28 44 5 o 17 451 4 A9 D R AE R /I AT 4 B T E B Y
by

& 12.13 2K & 12.5 % Tr, #% P 3§ MOSFET & L4 5 H 12.5
FilF) . MOSFET #9#i B 1C, B9 4 S48 B2 4, Bir LI & A5 42 24 13 04 = o3 BHL
(& 12.5 ) Rs\Ry) .

% MOSFET W h 5@ ARKEN B & X ME, X4 d i, & F
lepulm}-’ZIUTﬂAfvms,}flE— 3V H‘Hﬁﬁ% E 12,13 *ﬁ)ﬁﬁﬁ%ﬁﬁﬁﬁiﬁ Impulm_‘} =
8A,Vss =100V ) 2SJ128(NEC) .,
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12,13 FXBAFRA MOSFET BB ERF L E B
CHf Try A P M MOSFET i 4@ TH B M FE . X R HE A Es) MOSFET il =
i) 2h % /)
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13.1. 1 #HRIFX

BUIBLIT 6 R B B FF S e B o G FH A P88 4. A 13,1 R, RFF AT R
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WA f/' ﬁ&
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Jl B4 o, F L B D)

(i LI FF it , i T oL BE P 8 T HUBRE A9 FF S LA . By DL 4R 8 T H8 B A9 it
AYER AT SEYE ., T H 1 T AE 65 R GOPL A 38 48 i B 0 4 TR B AL 1E S, BT LA 2%
MRRPERBIR B T . SHLBRIF XML, M5 — MBS R IF R H B R (ps~ns Y
BRI .

2R R et B IC [k 38 4F , Hh A & a9 tn CMOS #5 2 #8 1C4000B
5| f1 7AHC R PLFF % (4066B,4051B, 40528, 4053B %) , iX H 3§ & & 5 &
3, o 5
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AR FEON T S 47 o PR AR LU 5 A9 A DB B 4l SR AR R FET 43 32 88 44
¥y i 1) B AU O HL IS

13.1.2 ER_BEBEHNFX

AR R — R PR AR O T e HE /T L 625 A 4 A O
K Ao R S AR A BB R A . {ELRE AE R B L L T O O OC B A ] ) R S R
CHE Ak 140 75 8 o] s ) AR 8, BT LA & oL 8 5 o B

B 132 B—PIEH RO . XA MBS, AEmESEH T i
Bl /Wt (1% AR B BEGE /BT . B A G & K 0. 022uF BB LA ER
fERRMRBT AR EE _REMSNOERES. B TFEATHEAEE, LA GEET
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13.1.3 ERREEHIFX
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7N > X EARE R T O A (5 T g 4 0 O 0% A ol 0 o A o 90D 2 % vl B804 5 ol O (e 7
A VL Ol L R o T EL A e AR - R ) R e O Y ), X T PNP g 4k
TR LR DA 2R B 4 AL ) S R R, T X T NPN S 9 ke U8 R A 485 v G 1) S R
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5 WY BUDIT R A K UL, AN 8 2 B8 P U S R . (B B 13. 4 B, 2R3 E /i
T 08 56 LA 5 FO) JFF S v B O 7 8 4 0 L O T 4 5 W0 96 7 1 22 19 ol ) o
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(a) PNPR &G (b) NPN& &R

B 13,3 A DU & (R 9T 1 o H LT %
(R RAAETWEERERM s, U sEmili AR BEEINES SR, @
B Rwishm b mE—E i

FWES
{ OV : FFRMTIT
+5V : FFRIEE

B 13.4 {8 S 4 B9 BT 6 )
(A 2 by 950 58 015 5 2 S M BTIOUIF O b 45 60 Y @ DAY . X b ol B PO 4R L O
9 OV/SV (55 8l /W FF + 15V 9 I

13.1.4 {#H FET BFH X

FET J&— #f ey Hl45 ri, FE 455 ) Jh 45 - 08 1) e O ) il O 9% il U % 426 . A 13.5
FIE 7 o A g FF S 2 40 (85 P R, 0 2o AR 1 o 9 R S 6 /0 B 38 e DR O 2oL ) 5
FE M b Y R S F o o O R - D A 1] 1) £ 5 o O 5 2 e A8 R T L U - DA A ()
WL L B0 1) 3 F 4% 44 B9 1t B A AT O &R L BT LA AT A8 A2 3L i S L ) i il o
Bt , 76 KRB MG 5 BT C g P 2% A FET.
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B 13.5 {#F FET 4F 8l H%
(FET 847l R0 ME e, BT A Fali ot i ASE M MG S s A Em, o 53
AR GEEE-FEEDES A R RN . R R OC R )

13.1.5 FETHXHHEHBEESIHAXTELERE
 13.6 J&F @ A #Y JFET 2SK330(AR2) MBI X k. Xl JFET
B TFE 284 Tr, FIdS FET MR B8 FE ) DM SR P 6 s B (T, V Tr o ) MR .

Try
28K330-Y, GR

- BMIES "
ov—-- ,/
OV : FEKMTF Tr
+5V : FFREGE 28C2458

- VDHLSV

M 13.6 {#H N# JFET pyBHlF %
(Try R FF X JFET il 3 (8 & 0 /W7 IF e 4 / 07 I 8 U0 5 » AT LR X 1~
WA L BE. Tro 1 Tro RATEHES 00 EAE SR N H T M A B AR

L i)

B R 13. 1 J2& il 7 EP i e i Al L A B 13. 6 A HE B

FHE 13.2 RAXA S A 1kHz 4V, BIEZ ¥, Y 200Hz,0V/+5V
WENEHESHAMARLEE. BHES oo W +H5VRHRAGS oif &
FRAEHH 0, T LLE H 8 SRV T CIBFERE B HF X EMIE S .

1 T 3X A o B Y JF 6 B FE & 200Hz, BT LA B Hb A T # AP IF X 00 3 FE A
BRI E . — MR JFET X844 Y IMHz a9 FF 8 T #8 52 2 fiE
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W IE R TR R 13. 6 B, R v.=1MHz, & 5 ) 5 b 8 I 5C 8 B Y
Try 1 Try BIF K EBEHRA B,

B 13,1 4% 7 B0 R el B AR | 9 BT
CSE B b IF MU0 B 09 2 b (W] BE 40 A9 JFET, JLfb #8402 & 5% JFET JF 6 A9 da )

MAE13.2 [ 13.6 A TEREE (Ims/div, 5V/div)
(ve=+5V B E QTR IT X EFE vo=1v. FXHEA LT 200Hz, LA T
S HL B T 9 Y o A SO R Y 4R W)

13. 1. 6 HWAESRE S0t H HEHER

A 13.3 REHGES v, Tr, (9L BB o, LK Tr, #9581 H AL o,
(=FET #9#f). HTF vo=+5V B} Tr, UL, AL v.=—5V(=HBHEH
.L-E.}n UrZUVHTJ'TT:z '@ﬁ-ﬂ,=+5V(=fEEﬁﬁfﬁ‘m)n Et'I:F U.:_‘5V MTfa ﬁ
k. MAESR#ET R JRE AT R v, ETE (v, =v). M v.=+5V B,
F Try Sl BT v,=—5V (=i W), j
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MA 13.3 v .v .y, BEE (1ms/div, 5V/div)
Gl i i P i B Tro  Trs 48 0/ 45V IR HBES v ERA -V, =+5/—5V—y

=—5/v;V)

13. 1.7 BT Vsi2 6l FF 3k B0 218 / BT 7

A 13.4 B v, MEHES vue ANXATBAEFAILIFH v,=—5V it FET #
1 (v,=0), XY v,=vu i FET Rifi,vo=1u.

Tr, BEBRBEAS o F, A X Bl TR AV, WIEZE, [EfE{EN
+2Vf—2V, A, R v,=—5V, Tr, f9MR-WRE B E Ves AN —7VE R
—3V,

Tr, /& N W JFET, 2 Vs i 0 B3 e KB — E B S8 1L (2 &/ JFET p915 4
D, B—HMlY v,=uv b, B TF Ves=0V(EBRBEEA=v), LA Tr, Fill.

PR, AT LAIE X S EE RS OV/ 5V MERE S B FE#HR A —5V/y
F A AR L JE T OE FET 89 Vs 38 il 5 5% Y 43238 / W JF ) o 8% .

WA 13.4 o.M v, FEE (1ms/div, 5V/div)
(= SVE Try B Ve M —TV 3% —3V,.IFLLIF LR 1E vy =1 . F Vo=
OV, F LA FF 838D
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13. 2 JFET BT KRB BT

TrEAEEITAE 13.6 KB, XTHBMBITHERNT .

Bl r X EpigitiEir
BARS
EVP-p i £l m""’lﬂ I'EH
FEAE B oL EVRER= E okHz
V=0V, Vig=+5V
BHEe (4000B RFl sk ¥ 74HC,74AC £ 5 CMOS
T BRI D
FF 5% fY a8 HR BH 1k LLF

XA R CMOS 248 8 1% (4000B R F 74HC, 74AC R 5)) i B 1
OV/+5SV ES X 2V, MRS ST I LA HLEE .

FIT i 538 B P Ron 2 35 7 638 B S A S [ g sB LM, BB AR (H 2 00, PLIR
FFRH Ron™00(mO R Z) , BERIF X8R LUK G A XIS TR BREAR,
FREAR R 0Q., —BRE,JFET FF 3228 (44 /0 538 8 BH 0 B0 BR 2 30| Bk ] MOS-
FET Bf 8] LIFE{K 3] 0. 01Q ZHEK,

13.2.1 FXH FET %

X240 LA A JFET ] R A MOSFET, N 3 P a4 #aT L. At
XEERPAEZHREBUEMBEEE.EE N ¥ JFET 2SK330(FKZ),

% F 2SK330 M EREFSH X 3. 2,

B R TG B 0 0 L U L PR L B s . AR TR AR B 3 S 5 R A
BB 45k 18, ok FE AR - IR AR 18] B K E () Vieps = — 50V B9 2SK330 7 iR Fe 05
TR T (43R 7E 70 3E o B A0 oL UR e, He B B i AE A M T Vs OB ED o

) FET BRI F XA SELHESAHES e AR ER 2. NRMLE O
A S, HE 3. 20H,2SK330 ) g. FTERER SN vl . B/hRL Sms,

HYEFH g.=1.5ms REEFRNH A, XA AN F# BB RonZ N 6700
(29 1ms/1.5ms), BEBEHE B iXiHIB4R T Ron <1kQ B9 ER. R & #E Ron E /D
B, R EEE g H KRS, — MR MOSFET B g. Z 1 JFET K, BT EAEH
MOSFET ] LI{E i} Ron/NIHERIFF 36, T IFET A B T I WK g A
K BT LA B [ B ) 8844 th 0 X 86 A Toss KO R4IK
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13.2.2 FX=4 2SK330 BB

Bl 13.7 J& 2SK330 i sk, %8 2 M &M JFET Ry V, A
Ioss AR &4 KL, RS MFRINE FTHEM FET #) I BIKAH,
VesH £ KB A B8 # FET #81F . .

2SK330 1Y InssfHAY R 3 MRR(B I E 3. 2) , X EEEH Y B GR B854
fir LA FH ) 884 B Tnss B¢ KT REGA 3 6. 5SmA, [ 13. 7 B A ) Tpss = 6. SmA
mHAg R . A el il 2R S HE K BAT LA M Toss = 6. SmA B Je el JE V, K
—3.5V. AKX THEEPY Ves<<—3.5V if FET sRRE# &R 1L .

6
mez /
T=25C /

s 3

I/
A, 2
./'/f// A2 o
L
o724l

= - = 0
A A [ 1 Vs / V

B 13.7 2SK330 @9 1& % etk
(B Toss{H AR Je Wres e (L it . A SR At - Bk I BT i el FE R 5t V. 3 4 FET
AT RASE ML . SRR, AX A iR T LA B A AR Toss {8 89 88 £ 7€ Ves LR
B g 45 & 1k

13.2.3 FET 7 X< g9 #it 4% 3% 5h B 2%

Jp T4 FET $::38 /W7 77, in & 13. 8 fif 7~ , AT LA7E 2SK330 () #1535 #% 8] 3% A
B, 7E 1A H 0B 5 R 18] R T 36 A 432 / T T AT 2 ) (SW I IR B Vs =0V )
FET i, SW £l Bf Vos =B R EN FET #&1E) .

TEH A 2SK330 A9 Y £4F1 GR #4#f 43 A ISR VesfH H—3. 5V E i, SEAE S
#%1E , Fr Lt e B A B FE A ABTK T — 3. 5V, i H i F{E S 8% AR FET B3 # s
R TR AES, BT A RPEE R A7 R4 A MG 528 sh a2 2 Ves<<—3. 5VEIX R,

WA 13. 9 FrR, X4 A AT BB A K 2V, 16 B (B B iitER) . |/
WHTHE Ves<<—3.5VHIXR, MHBFEHE Vo BELHH—4.5V ER, H
B —Vp=—5V,



13.2  JFET @HIFF £t aha

R WfE R RS iR 4R 0 e e, BT LABHAEL 2 K &R AT LA, {H 2, i SR BHAE K/
SW M S KRERMER (=M AS) M AdaE. mEHEEARKK WNES
FET a8 A v 25 DL K2 e B 04 A 28 v 25 TE A0 {1 3 0 36 3% , 3% w23 36 M5 5 19 JF o6
B, 8 BULA TR ZE JLIKRK .

HL B B3 48 B b WA 0 I G AE S BRHE L B A R = IMQ IF 6 3
B4 7E 100kHz FIEW T.46).

Bl 13. 8 19 SW ] LAK A} NPN B XUH% @ R & ST R B R F S (2 WA
13.6 B9 Try), B Re=1MQ B} ¥fiad Try B B2 A BEROMDBE R 0=
+5Ve B, H(SVA5VY/IMO=10pA), i HH FRIEAFXEE M BE ERILV
BB R, A MAEETRER NPN &, AR EEaT LA, X B H
2SC2458 CY RPN PIU Y hee BBAT LA .

OFF : Tr, ON
% { ON - Tr, OFF

T
B 13.8  FET 05 5h Jr ik |
(i F SW I FF B Vos =0V, BBl Try Sl st T SW 483 -4 bk 5 51 o 0 5
Try @1k, B ReMfEMRTE SW BFetfE gk S Mg F . mRERA Rc,Try
RAE i)

3.5V

—45v--T-- N\ -- -

H13.9 MAGEN Ve STHBEMNEE
(BT EMARS TS, S THRESA V.. HESHMRERE V<
—3. 5V XR, LAMEREIMAafE 4.5V #if)
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TEAR LI B K 19 35 &, 8 A A& U A0 4 el -2k 9 45 1) /3 s %) Jk K 0 fE
Vero N HE Trs #8811 B 5 e % - %2 5 85% (8] B i A el e K

13.2.4 FXRIE FIXHRE R

HL S 28 46 H B R R A B 0/5V EHIE S v B A S Tr, WERESHH
B WA 13. 6 Fron, B4 B d B R NPN B AR B R ST M AR - X 8
B, HTFREBEN+Vp=45V, LA v.=0V B} Tr, $ifi;v.=+5V Bt Tr, #
1k W Tr, S5, WML Ry XABEMME Try BRB R H, FFIL Tr, Sill.
BT Trs WEBEBRERIER /D, BF AR BB RA L ERLA., 7EX 4 d g
& Tro BAEBBRER(=Tr, BHEBRHER)H 0. ImA.,

Tr, EFEEBEBRBROBERFEBERT 0. 1ImA EBR-LHHBELIEES
- AR 1) W, F %) i K # E fB OK T IE S B R 6] o R (= 10V) B9 88 4. X B ik A
NPN §4 &% 2SA1048,

13.2.5 HESROHBAFE D EEE

B 13. 10 7Rt v. =0V B F BB BAL. B TF Ve =0.6V, FFLL Tr, Sl b
Ry Ehme s FER 9. dV(=HL B HLFE 10V —0.6V), Wit BH R E 0. ImA(Tr, f9
R HD L BT L R, BB K
R:=9.4V/0. 1mA=~100kQ
LB R MERR Y Tr, 8IS ¥ Tr, R EEERBEEA, X4
HEH REARARRD, ZRKETLL, XERYS R,HME,R, =100k,

B 13.10 v =0V B % ¥ 4 Ot {3
(HF ve=0V Brid Tr, G, Tro 09 e fR el JEAF AR Trs AOIEH B W, BT LA Try h S
. M Try Pl vg=—5V, BT L Try #ik. X045 &6 40 & o0 FE | ey 30 AT 148 48
Ve =0. 6V LI K BK 8 5 fit 75 (8 s oR %)
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BB R BE Tr, BEREIHR. BT Tr, WEBRBWE 0. ImA, WA A
S50, 4R BEERBELRT 2uA(=1mA/S50)BAT L, X B R, =100k, Fr L&
B A 440 A(=(5V—0.6V)/100kQ) .

FLPH R B fE AR Tr, 8L RHEE R B A E E £ EBFEX BN (ERS R A
M), [, XTHEHEAEREMBR/, L RBERAT L, X BER R, =100k,

1 P Rs B9 VE F 42 75 %8 A s T B B 18 50 A 9 B (7 Bl & 7 GND, MR X
(B K/, & PR B A BB, Ir IR EHE K,

1 BH R #Y 1F T2 24 B30T OC W 1 sf 38 %00 12 35 A L (L [8) 8 £ GND. R R T
BT XA, MR ERE KD H S5 T8 BB Rox A8 30 88, BRI (5
SR, XBER R, =R, =100kQ,

13. 3 B3R 5 HE st Y M Rl

13.3.1 FXBIahiE

WA 13. 2 B, h TR AR HIT € 4V, W IE K I, BT LAT] L) 36 57 75 2 FF
K2V ARG SR BITHES . ERHEMRED (SRR 13. DA T 2SK330
B GR B 288F . EREBIT X KIEES . BT LT 281 1 Toss BRUH 43 BU(E B0 b 1A)
{8 (Tpss W B K 53 BUME R 6. SmA, B ZBEBETF € 2V, 3R (5 5.

13.3.2 FERBBERX/N

B 13.11 Bl FET i Pl Ron RO HLER . % m T B i B Ry, S A %
WARS v. HT Ron RUIE LS FE LB 38 0T LA M S HH 15 5 o, B9 o S PEAE IR 2
& Ron. HEBHAZBEBENE JFET B XMGE. A THEALTF LK ES
BMAKRT Tnss, EWEM DM EMAGSHHEFEFEERT FET BB FB/DT
Inss (BNRZ KA MOSFET B HL 8%, M WA XN E)

BhH 13.5 BEE R, =360Q,v.=200mV,., (1kH2) B ) v, Ml v, K. & F
vkt v B9 1/2C100mV,, ), B Bl Roxn = Ru. Bk, X 1> 3% 49 5 8 B P 3t 2
Ron =360Q. i #545H EH R /DT 1kQ, FTLA 400 B 1% a0 =k,

WfEFE H s T g BIEI SRR Rons FTUART KA H) Ron K18 2. . B RIME AN
3mS(=~1/3600), FfUFEHXMES 2SK330 HEEERENITHE (=4mS) i
3.
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B 13,11 5 Tl L PH Row
(i R AR B A AR ARG S v M E WM E SR F v, BT Ron 5
Ry i 4% FE o B 97 LLAT Ly oo ML PG ERAE 3 2 3R 18 Ron)

ﬂﬁj# 13.5 ﬂE R{'ﬂ\{ H*Iﬁ{]iﬁﬁé{ 5{}mV.*"div- EQDHH(]IV}
(T vo R vl 1/2,87 A Ron=R.. X -H P Ron=36000D

13.3.3 HIERH

BIERESRERFLBLENAZSOHAGS MRS L OSE. REAEEZNY
B, Ron 3877 75 36 558 I i 1 i , 10 AL R0 B 6% F G T T it PR RE . % AfS
B 45 SRR, f i R MR IEE A, HRMBEESHRRER MAGSHSE T
UL A FET WAl - 00 4% 18] A9 fB 25 1) 4 H it 3 .

BE A 13. 6 22 TF LI I, 8 A 100kHz, 4V, {5 5 B 9 % A% i BB . aT LA
FHENREES A vu=12mV,, (B PHERNE OFEF SR HE. XA
IEFRE OI % |

OI=20log(4V,.,/12mV, ,)=50(dB)

X J2 FH 7 5 2% 10 15 66 e 08 A TRORS 9 .

o SR AR 1 B B AR 50~ 60dB 43 Bl P, DU X F S B A R

B 13. 12 B E A S 50 B i 15 A9 & 1k R A 5 R 55 % (v = 0dBm



13.4  KSHFF % 60 R B8 ant

=0.224V) . {fE 1kHz fE# £ 90dB A F A #R 1F e = . (H &3 7 IMHz W] F F&#
F 45dB A . W LI Ol =>50dB £ & 392 H i B, X 4~ &8 B GE 8 1T 1 3
200kHz,

MR 13.6 HFxHHrMESHE (0. 1V/diviv, :20mV /div, 2ps/div)
CY (SRRt , BT IT AT SR GE 88 oF FET i 8- 39 8% (a] i oy %5
R, 43 1] 68 i i 3R

f\!'._r'!r'_UHk Lo i OFF  ISOLATION
A:REF B:REF 0 MKR [{H] (HMMLCHMD He
.MM CLIHM) T/H 555851 dR
{dB ) [deg) t deg
(dB)
50 e
! -‘#r‘_,..-'
"
r--"*-ri-
|ﬂﬂ 4 Rl . Ll 4 2 d] WK1 2 | B
DIY DIV START 1 0.0 Hz
100 1000 sToP 10 000 000000 Hz

RBW: 10 Hz ST: 280 min BANGE: R= 0,T= 0(dBm
DIV =1.(WK0E +01

B 13. 12 7k B RO B S R
(AT 555 Al o A P R 2. R O - AT R[] L S T D ) GOE R 3% @
[ER=3 V€2 B BUL RS 1 D)

13. 4 AL ¢ 19 b FH H i

13.4. 1 eCEH PR BB K

b 13.13 Bron, i 3 4~ FET s T R ¥ 5 BE 9 ol 3% #0028 Fr k. X
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N EETE SW, =SW, = 33 , SW, = 1L B &b T X FERE 7 SW, =SW, =
%1k, SW, = 3 B 4 FIF KW R & . JF QWi T i SW, 53, ff SW, il SW, /Y
PEAEGND, T AGSHMREEF DG SW.H{ES 4L SW. A
GND), {HJ, i T i AHitE B EK T SW, M SW,, Rl FE R 1 1
FET B9 2 fif. W H 4% FET L2804 % B 9 3 30 B O F 28/ 1) , Bir DL o B
AR

Swt SW'i

B 13.13 BB EIERAR T BT CdH B
(SW, =SW; =3 . SW; =8 1L 0t &b T IF R il R &, SW, =SW; =# 1L ., SW: =%
il B b F P C W PR . FF G T B SW, 53 , fff SW, #1 SW, i o [a] s3 8 GND, fiy
A A o] 8t A9 15 S i e R 5 )

13.4.2 ¥ A P4 JFET {9 8&

B 13. 14 RRIF KSR P W JFET (B F X%, P JFET 19 Vs
B — 1E 3 FR B 8% 4R 1k, B 13. 14 #9328 46 i3 B BRAE A PNP 58 (K48 & O 1 3 3
JFRH B, T A B A S AE R L. B MEIfEL B REY vo=0V B Tr, R,
Tr MR B B ELE+5V, W Tr, #1E FEETF).

JFETHEBEFESE 13. 6 (L ME, BRI NG5 b PRI,
HREPHWIFETHBREEGME NBWREFELMMHELE . . MH g.th/h. B
13. 14 4 d B v 655 A A 2 48 A0 - U A 1) of S 08 K18 {H Viens = 50V, Ips = — 1. 2
~4mA (Y H=—1.2~—3.0mA,GR#f=—2.6~—6.5mA) Al A JFET
2S8J105-Y,GR,

SR 13. 14 A9 HL ER B 13. 15 AR 40 H - AR 6 e B R e BEL o9 S R R
6, B2 UK /0 W B P B TR O E L L BR AR S T AR 4 SR 13. 6 B9 N SRR A B
BH P 8 A A, th & B E T 81) .
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+5V
BRES IP
mr s ()=

OV : FFLWFF 2SAT048
+SV : gl _ll:}_.

B | :
P
gA— AP il
100k 1511{11;-'1’,(;11 100k '

B 13.14 R A P JFET g HIFF X B 13.15 R Fi vl BH o B AR 46 S R Bt
A 15 ] B AR LT X

13.4.3 A A OP M AFNBEEMA DI MK

FEFE 13.6 A 13. 14 69w g vp , A A e BA A o 4% s i 55 B AR el 2 FR 5
{48 JFET S . X R E MR EE OB A G S 2830, 8 o W4 w4718 Bl IR
WA AL I EERF Ves=0V, XM EMBOALRRBEHN, MELT
HERAEMEIFET S, HRUREERAGEEE-—EH . FEESBARS
Xk . BLMBEBURABLTFAHRS. S EM—EN B ERESMHE JFET
i .

& 13. 16 gL R WX Fh %8 H &, # A OP K28 BB Kb JFET fy83hJr
AR, XTHBETEWNESEREBA 1~ PHRE—-TX
P EED, BR OP B RN B HE K AR, BT LS A S & 8 A
R¥.

2 BT LA ST A SR Y R A e, RO Y OP BOKRRE N LB UK 4%
GE, MBEEREH AMEDL(MA 13. 16 A9 @B B A 5. 1kQ #Y & B £
W)L IR 2 R AR R E, ENBABRAERT 0V, XHHE JFET E#AER
g ARNBAEZERA L AEBAGSHANESS  BRAMUEREBE4 OV,
JIt LA BB 5 38 aof 45 AR b 1B 2 R R FET 4238 /W7 7T .

B13. 16 i kh, i FEEAT P ¥ JFET 2S]105-Y.GR, At PL % il & A
(FET f#8) 2 oV(L ) B sh e 88 T3l , b +5V(H 85F) B I & ik .

FET X44Rt10] LSRR N JFET, AadX ik T FET & ik 0075 45 i 8%
RBE, FUAES S5 —BAEBBEFILA.

“HRED~DMEFEY FET 81 .5 A NS A KXW ER KRN, B5IL FET
4 ¥ 38 - M AR ] A9 PN 4% @ B s B B a4 . Jm SR 8 B 7R 49 7 il o £ 1R
%, FET MRBRBEEAR T 0. 6V(="HRENERBER.
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B 13,17 B ni AR 13. 16 AOE B, X AN e M RE 8 th B0 F el B FE 1 R B5 i K
MRS, YRMBEXTM ARG B RAO BRI, AE® B b b 3 38 e 1
. ATEEEEN RS AWEBEHEME KNS JFET RonMIE R XK.

+15V

Try .L

10k D 0.1 10u
HALC ’91 10k | f

10k x> ™ lw
HAZ— O D@S 8 |
aso— % ¥ m Fwecioc W

10k g, P Loh

— D5 10.1u 15V

4 w -
P ? %
EHlEA ‘
OV(L):ON SEL Di-Da: 188176

+5V(H): OFF SEL20—— Tri~Trs: 25J105-Y,GR
SEL3o—
SEL1c

B 13.16 {55 U)¥ R

+15V

p Lo.1
Hilio g%n‘ o @ ook | & f:g‘ff

1

¥, ™ ,) .';.,ﬂm BA
A dER G

0dB >—
10dB »>—
2048 >
5 il A D,~D;: 188176
0/+5V Tr~Trs: 25]J105-Y.GR

B 13.17  Af 728 357 £ A B B

13.4.4 B/ FET S8 B ER WA OP 5l X 2% V] # A8 3%

BimEAE 13.16 F JFET S @B EE S 10kQ B9 % A L BH 88 BE 69, B UL e 2%
B2 P Ron I E M B A (MR ABHEME/D R E RSB E K),

XFIES T A 13. 18 B al LI R L PR Bk — A~ R S MR #9 FET DL
W Ron(CHTHBERBMNBEEE OV, WA 13.18 3 HE, 48 FET iF A 2| B 5 A
%) .

HERTES ANS 5% JFET 9 Ron— B, A1 Inss A — 243K 19 28 1
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(HR Toss ) ZH SN g B ZE 8 Ron B9 25 (HAE K, BEA REGEHENY)

13.4.5 3 3 MOS g8 L FF £

88 F P UER A A 8 MOSEFT & # m 0% MOS 9 1 & 28 14 (FF
KasthF) . XA MOSEEHAMM—Ff, W THRAESTLHELSBRXY, M
HFIF R4 1 MOSFET #R M6 MOSGIEE B, & B & Hl 1 T F A |/ 0 8
ATED

B 13.18 FET Si@ B RonEE

A 13. 19 /&% MOS HSSR-8200(HP) ff) P & % 8 i B . 5684 2 M R {8 iy
Wi LED &%, FI 63K 3h MOSFET (% , {fi 2 3338 /7 JF .

mEE AR CEEE RN LM A, Ak 13. 3 o 57 36 8 5
ARFE 2 th PR B B Y e B FF OG5 5 M BT, {H &% MOS #9 FF % 28 14
MOSFET, € JLF A& X FF X A5 54 K W, Br LAE 0 B8 IF 68 I nt JE % &
fiE,

A 13. 20 J2&{# A1 )6 MOS HSSR-8200 (Ron 24 4 1 BX , 8% 1F B 19 88 B Rogr =
10000GQ, JF K 3 BE = 50ps) B ) FF S V) e o ps (2 BR B nh 3%) .

& MOS 1 45 K 5 2 06 H8 7 4 16 it 15 FF 56 i A 96 S B0 5¢ 4> 19 Wi 2 43 3 (B
1 45 B9 GND 5 FF C0i i) GND R B e L) . th FEHI M E S x5 X
Uit 5 S WA TR, BT L& 13. 20 iR ERES FU RS/ DEDES %A
i .

HROWE ik R RS S5IF B L0 LED, rIIEH mn, &
13. 20 MO BEGR 2 R S b A ) 74 HC R 5B H250Kzh LED.
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8% B e 05
' )
amm | Dt | [T
e

S 1l 4

g it e

i z
sty O

13.19 ¥ MOS HSSR-8200 [ P9 35 % % 1 f&

Al
A2 o—
WAI—

SELso— 6

TC74HCUO4

B 13.20 {6 MOS {55 V) % i B

13.4.6 ERAREENEFX

P 13. 3 o i 22 VF B FE 4 A S i 1] 5 5K 4 AT OC 8% 4 B T B A B LT 2 R
ANELMERREE. HE, i 13. 21 Bs 7e 5 A H 8] 3 5T 56 8% 44 89 58 T %
HEWERE.

XTI &, M R EGE B (g A {55 B a8 Kt i) i 7408 UL, B DA SR AR o O
FHEESRAEW. K I BAMAE R SE, HR S T X R
HL i A GND, BT LA 8245 1 4 (3] 81,

P 13. 22 J2 ) Fi A 0 0 0% T80 K i B 0 il R BB . XD FRL B P R 9 T
55 Ve=0V(L ), AR B AR AR Tr, 08, 6 Tr, 538, By DUR #8505 R
A, MRY Ve=+5V if, Tr, &1L, Tr, WL, B FERE. ZHUA
22kQ A RLPEAE Tr, RORBOERAERRR L, BAEY Tr, BULM A Tr, #9RHR-E
WL ] A9 PN 4558 Cin SR A L BHAE Tr. A9BEBE4E GND, B2 X i R L —0. 6V
H AR Tr, B9 RAEHE R PN 5502 S8 . HE2amE 13. 22 PR , 740 # 32 f
{5 1 H B o o PR R A O SR I, A 2T T BT R )
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— R 5 A A ol - AR ] o, O R 698 0 3 B O 1 2 B SE A9 (NPN UG T[]
B C—E,PNPBE E—~C), RAEXAFE LR EBRBRAA b, BRI
TE 52 75 1] | 48 e 4% B 3L 84 hee R L/IN . PR 13. 22 e BEXTAC (6 5 24 SR M B 1Y, B
DA S e A E DA A 1) S E . RS P R T O B A A 6 AT F B 1) A AR M O A
FLAT hee 9 A . SRR BT 16 S e AR R Tt LA e P 8 1A BR300 ] o™

13. 22 Ao B i A A9 R 1) hee i 150 AY &K 2SC3327(FRZ).

AT

e
—)
T AR

B 13.21 {3 A& (AR B9 BB T K

+15V

1k

i 4

1k

Tl:'z
25C3327-A.B

Tr, 22k |
{ oV it DTA144EF Eﬂk

+5V : §i i Bl 35
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