
!!"#$%&" !"!!’ ( "#) ( !$*

!"#$%&’ %&’(&)*()* +,-.- +,-./
!"01-23() !456789 /011!02 :;<= 3
>1 /0&’(&)4!5" ?@A9B-CD !EF0GB"H
-IJKLK! ! MNOPQR- /0&’(&) STUV
WXYZ%O[\]^_‘a " 0 6(&) STUbc(
)defghi ! j0 /0&’(&) STU-bcklm
nopq !rs* /0&’(&) STUtu!" #v 789#G
w‘01x-yz!{|0sbc()-}~r!"I"

! "#$%&$’ !"#$ ()* %&’(
!"##%&’ /0&’(&):/0&;<=>?.@A;B C;=C.D@??E

(;=;FA> &GHDIB;H?B );<?* *./!"01-23() !$
%%C]8&’q’(%-!)* !]+,--./0
1 !l234’G56!"#$23 " s7’"89:
; J0K1K LHMD"

2<- N(&) ()q-=]>?*7 789! M|@
()-.\ABC*56v 789%87+M89+O=]> !DE
F(%&G\HHI5J%%KL !Ml-.NOJ’
PG56QR,-ST !UVW #X) #YZ23[[ !
A,\] ! :;^_‘ab " sq- 789 cd 87+ e
89+ fgh# !87+ -ij* #P2JJ!89+ -ij* #PKJ
J"J%\v#- (&)6L klmno #P2JJ!{|5pql

#P2JJ rsbc O 4 !5"
+ )*+,-./(0
+#! &$’,-

l (&) Z%-tuq !6,L ^v,FwSlxyB
G23 ! {|sz{l 6,L ^vq-#$?*QRl
QFC?B<?F |PG 4 "5" Dq}I~! (&) STG23-
6,L ^v"#!xyB$ !%}-kl& (&)6L%(;=;#
FA> &GHDIB;H?B );<? 6II?DD LG>F;@>?R?B O ##%&’PS’
(%) 3(&)6L *[/ (&) *<-+,kl ! -OG.
./0S’kl % FC? >ADF S;>?O 3 s1F*S2%u-
(&) ’P !3456 !78O.g9:;<= "

>Y%?-5p*NO@!- &SABF6N L6JK## k
l !AB|klCI*{!$tlf\yz 4 25$

%!O nov/STST
$FD+E 6(&)2Te /0&’(&) STF-S’ !-

qnoGHI5STF !M 6(&)2TSTFno "2 ’%
&-S’ !/0&’(&) STFno !U ’%&-S’ "G‘
STno VQ e /Q"

%2O noAJKyx
L6JK## tu L&,7#)697#QFC?B<?F W6L# xyBS

’[1F ! MFDno[/PL"oFMNO- +7 P

!"#$%#&!"#$ ’()%&’()*+
+ , ! -./

%!"#$%& 3 ’( !#22$1O

1 2 ! 0123 789 4 /0&’(&) 56789:; # <=>89$?>89 $@A89BCDE
F?89GH:IJK %LMNO289PQ4RS $&T4UV $&T4WXY %Z[\]^_‘
289:;abcde89fg4hi #
345 ! /0&’(&)X 3 789X ?>89 X @A89
6789: ! ,7""$0Y ;<=>? ! 6 ;@A: ! !KY$.YY2#%2#!!O!$.##!#.#"

,C? B?D?ABIC Z[ F?DF F?IC<;\G?D ;< SG>F;@>? 789 /0&’(&) ;<F?B[AI? IABE

]?; )?;3 ^;< ’Z<=EZ<=
:9C;<A -<;_?BD;F‘ Z[ 7?FBZ>?GS3 a?;b;<= !#22$13 9C;<AO

,./01230 4 ,C;D @A@?B ;<FBZEGI?D F?DF F?IC<;\G?D Z[ FC? SG>F;@>? 789 /0&’(&) ;<F?B[AI? IABE0 VBZS FC? AD@?IFD Z[ [G<IF;Z<
F?DF;<=#@?B[ZBSA<I? F?DF#AH<ZBSA> F?DF#@B?DDGB? A<E DFAH;>;F‘ F?DF 3 ;F ?R@ZG<ED HG;>E;<= ?<_;BZ<S?<F#E?D;=<;<= F?DF;<= IAD?D #?R?IGF;<=
IAD?D A<E DZ Z< 0 a‘ FC? A<A>‘D;D Z[ ?R@?B;S?<FA> B?DG>FD FC? F?DF S?FCZE C?>@D FZ ;S@BZ_? FC? \GA>;F‘ Z[ FC? @BZEGIFD F?DF?E 0

567 891:/4 /0&’(&)X SG>F;@>? 789X @?B[ZBSA<I? F?DF X AH<ZBSA> F?DF

!"#$ $9;08216 <63=>9?9@7

!2

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com



!!"#$%&" !"!!’ ( "#) ( !$* !"#$%& !!!"#$%$&’(%)$*+

%&’()* +,-./ ,(01(0

bcP

Q ! bcIB

L 2"oFMD /3-, yx 4 -qno 3335. " 333564
{|RS^0 7+,- ST[/ST-Z%}J !
!"! )*./

>5p(%bcTtufg ".*UVW]^/X
- ,890*:’*; kl # $FD+E0 <=,>+,- ST-1F
bc-ST56 $+E-YZ[Y\] $M9xnov
/]^() % YZeST-7Z^ZZ%D_>-b
c ! -qkltl <6%?6%‘a[v/b,ST ! 9*
UVW]^/X- .19&9)@A( kl $ $FD+E0cd
6eqexF-f=bc !

# )*BC-DE
#"$ )*FG

Q ! q %&’()* &%bckl BPQRC$%&’()* g +,-./
wShi.NOJ|P7j $sqvN=k|P*vN
3D% |P ! M +,-./ e ,(01(0 ,*l5-vNOJ|
P $9xm$}I.n !

#%! )*HI+J
#"!"& KL)*HI

|op0Onov 3D% - <=,>+,- STUCIq
rSTU-st(% $%ukvUw " B!E0U>wxy 2
zxybc $c{l|Pj]|}wzxy~xy!(
JK[ $ "#STU*$stTKMkl %3F [|}
*$st ! BGE3D% -%Ya1Fbc $|@}0 +,-./
kl&5’‘ 4()>,e0, +,-./ kl- 3D% * $
bckl <=,>+,- STUF$%Ya; 3D% * B+H
l,-Yaq}]+ H(9@*’1(29@*’1( ".STU E! B"E
3D% ijbc $|@c{045 3D% *-/0bc $9
xR&1 3D%$ Ml,-- 3D% |PGQR,-ST
&YZwR %ST56 %X) %VW[ ’(
#%!%! MNOP)*HI

LO <=,>+,- STUl57Z%q,*72(%
- $qr;gs3yx-45x $kv%uUw " B!Eg
333I6 65 $l6Bq?*]+ 333I6 78GB ${|
l5p9q:;<=>k78GB ) BGEg D3J ()6
5 $qr;B?@A 40|PB% K3,(@%3G3%<L6 [C
D() $"#ST*$st5] ! B"Eg .+,- |P65 $
<=,>+,- tl-s3 7+,- |P-)E45x $-.F
bcklGj- .+,- e <=,>+,- |P $bc0G|-
STuHIJ M $N!
#%!%# PL)*HI

D0CIqrf@"I-xFK<-bc "cd6

eqe !%;-bcTt&GL%+;- ,890*:’*; bc
P ! kv%uUw " O!Ecd6 "<=,>+,- STUGw‘
"801 $9x-qbc ! c{ !%G%$ TSTU-pM
bc $0 3D% *-AN9xOPQRN*1 $~?=N
.g*bc ! -qS+ !%G%$ T-cd6*$*T#
S* ! BGEqe "|@bc*lcd6-ijUV‘- $
ANcd6- G#P%$#P%Q#P%R#PpMV‘bc M GN! b
c-W+*HWc $UXo6LOYZ[R{\M]h
-Wc}I"^bc 4DE_F‘abc#$-ubx!
#%!%’ QR)*HI

|op*0 <=,>+,- STUlcMw-dexb
c $kv%uUw " O!CQR\56-fgwhqs OSG A
xG C !(&1 2ij&1JK $ 9xkl%m#_> $
?qnNob|P56*$st5] $Mkl*$pl
Upqr[ T OGCQR\56-fgwhqs OSG A xG C
0STU!(’‘xy 2zxy $ c{ ;AU*HIV)2U)HI
;AU*HIV) e 9@*’1(2H(9@*’1( JK T O"Chqs OSG A xG Cs
,cd6ijt5 $bcPGk1vN,-56 Oc{
,-ch %,-YZ56 %pu[Y[ C$vwkl*$
,6Upqr %". M GN!

’ )*ST-UVP8W
’%& HIST

O! C STU/0 ! 0xG%u-’‘}Il !%G%$
TSTUGpM’‘ $70LxTK6g\ ${|0O
3D% *-ANy* 333I6 G\%&-b69xklz
7-%m#_>56 ! j}I +,-./ ,&5-%u{
mF|m’‘ !

OG C bch#AN ! LOSTU".}I\} "#W
$# ; -qs $0’‘ ;AU*HIV)2U)HI ;AU*HIV) e 9@*’1(2H(#
9@*’1( JKqIqrVz !

O" C +H~@ ! YZ!"-#$*lklh%_‘
fgw&’- ${|0sxFDcMdex-bc}I
hqsvw ! 0klST9x;()#(% $ U <6%
?6%X?6 [ $0GL-bcIB9x)y)< !0,-b
c-IBDNZ}I*+ $D0!"-p,D-.(6
u/\0l !
’%! XYZ[-)*UVP8W

O! C !"o6-<v
m$bc+1qo6-!"23+4 %.5 %6"

e78-9M+;--.7<vUQ G %4 !
Q G *^Z&:ngbc+1q-.7g#-<v

*$ { <=,>+,- *^}o,L-STU$ %x,6-7
8%6"-.7g#gv! Q " *^Z;;--.<v!

D023!"-9MD#V9xv<,yx-.
7- +K * "

+K *Y-.7#V$,g-.7-=*
sq+4 % .5 % 6"e78-.-=*pM*

!"#$ ()*+,-./ 0/123)4)56

!"

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com



!!"#$%&" !"!!’ ( "#) ( !$*

Q " ^Z;;q--.7<v

%&’ #

.5 6" 78+4

(#

"#

!#

9M

)#

*#

(#

"#

!#

.5 6" 78+4
9M

%&’ #

Q + ^Zngbc+1q--.7<v

#,!!!!$!!#" L|9xv<,Q + q- -. */(0$,!#Q
" q- -. */!),+"

LGLv<,- -. *9x#, # xG-bc01
0^Z&:>6-(V+E^.e-‘? "

1+ 2 bcubxp,

%u-kv/0;yx-1F !AJKx !xF !c
M!dex-bcij#M5p9>k6B<=’‘%u"
L %&’ +;- -. *9x#,# xG%u-’‘@A^\
op1FDtu#0BoECD(EF+E^G$ #]+
,HD(EF!!(bc-+1‘a^&:->6"

>Y+,^0v 345 - 6,78-79 STUbc-t
I01 : L5p6X9x#, : DZ%u-kv+50
6,78-79 STU!"-o6+E^‘? "8JK,9F
o6Ao--. #bc*.g/)y-+1 #}Ibc
EC,Hbc !p,[LMI(Vbc01 #D*.g
!(JK !,HP< !LM+!-+1 #x:;&:>6
-+! "
\];<
;! < NOO #PQ ,6,78-79 STUv 345 -kvg56 ; = < ,
RS()gT1 :+#!#:!#>"$2 ?@$(!A@$(0,

;+ < TUU #VMW #XYZ ,--B7 PQRcMbc01-
}~ ; = < ,^Z[\ :+##):@>$ 2?!$(A!$*,

;" < !] #^;@ #_‘ ,ab 8-79 -IhcJDZ% ; = < ,
8^;k :+##">02 ,

;$ < de ,8-79 ST()zf ; = < ,8g() :!)))>(2 ?"+A"",
>hij% $+#!!A#"A++2

O^’( !
kl #m :!)@$ n’ #lo}~’ #CI}~0p $NO

PQR^ZBogbc-B?@A() "
qrs #t #!)0" n’ #uvw #xy’[z #CI}~

0p $^8obg6E^{|J() !=kb}()gTS
%m# "

!"#$ !"#$%&’( )*+,-"."/0

!$

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com




