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

!"!!#$%&’ !"#$% &’()%**+,$ -,. /012+"%.+- 3%)4,(1($5

!"#$%&’()*+,-./0#12
+,-#./0

!!"#$%&"’( () !"#$%&#

! "! 12345678 ’()*+,-./ 97#:;<=>?@<A56BC7$BCD#EFGH
AIJ$56KL#M$56NLAOPIJQRST #&UVWXYZQRAIJH[\=]^_
BCAIJ$ ‘BC7abXcdefHBCghiAef # jXcdklfVmno4Hpq<
rsA%&tu$

#$% ! cdklf 0Vmn%BC 0567%’()*+,-./
&’()* ! 123&#45 +,-./ ! 6 +01* ! &%#57##!$8!$&&9&"7$$5&7$!

!""#$%&’$() (* +,-,.("/0 "$%123" 4.5(6$’78 $) 9: 5/(.(5; -(.38/
-$<3=.$>=’$()

:.;< =>(?@!1.;< A+@+>@
8B+@;. C;@D(-E@*/ FG 2(*-F?(>H!’F;/@;< !"#$%&!B+@;.9

67*2’-)2! 6 I(D(?F)(I )@JK,>) .?<F-@*+H L.E(I F; *-.I@*@F;.? -./,J.E*@;< .;I ’()*+,-./ @E )-(E(;*(IM :+@?( )@JK@;<N>)! @*
JFH)>*(E *+( @;*(-E(J*@F; )F@;*E G-FH *+( -./ *F *+( FLO(J*E @; *+( E).J(! E.D( .?? @;*(-E(J*@F; FLO(J*E! .;I >E(-E J.; E(?(J* .;
FLO(J* .E *+( G@;.? FLO(J*M 1+( .?<F-@*+H @E .))?@(I *F *+( 3’ <(F?F</ DF?>H( D@E>.?@P.*@F; E/E*(H Q+@J+ .??FQE >E(-E *F E(?(J* *.-<(*E
Q+@J+ .-( ;F* D@E@L?( G-FH *+(@- @;@*@.? D@(Q)F@;*M

8%5 9(’.* ! 3’ <(F?F</" DF?>H( D@E>.?@P.*@F;" )@JK7>)" -./NJ.E*@;<" ’()*+7-./

!"#$%&’()* !+,-./01 !23-
456789:;<=>?@ 8ABC 9D6EFGHI
J& ! KLMN-OPJ&IQRSCT01UV !W
XYN-Z[P7\]^I_‘ #_ab#cdI[P
efgh]^ !ij^]kl*mnopIj"#QR
]& !qr"#IstDuvwx !yZ!"#cdz
I[Pwx{|}m~!- #

[P"#K$%I&’[P# 8R./ 7J.E*@;<9 S& 7!T!
’()*+ -./ "# S 3T$_a((QRI[P# S 5T$_a)*
+,-I[P# S "T$3’ L>LL?( J>-EF- S%T"#. #!WX"
#* !_a)*+,-I[P#/"#01IJ&23
1456 !789QR:;I<=>? !ij[PI@
tfA !3B9[P’CJ& "$% R./7J.E*@;< #[P
@tD !ijB9[P’CJ& "_a((QRI[P
"#-EFnGQRHI ! <a<= "’()*+ -./ J 3’
L>LL?( J>-EF- "#67f<= ! mKLaMN^]cd
* # OPQR ’()*+ -./ ?#]^9SE9I&’[P

# !9:[PTUVIJ& #

: ;-5<)#*2+,$ 23
:=: >-5<)-*2+,$ 2345

R./7J.E*@;< ?#WX\&’YZ# 8[X&’# 9#
[P67\]L^!FGHLBC_‘ab0c !qL
de9fghi0cIjbCkJaXl6mn #&’
[P?#Ijopqj % }hBC_‘rIFGSC !
stuvI\w^-SC !]^(-xHI "yz !;<
Y{|}J~!|}"iSCvI\;<(_JBC
_‘_Ij#&>01I&’ !i&’A$/01%&
I0cl; !’OPil;0cImn #() !rU*s
tD+ !B-}h&’I",-.J&’I/&_01
29&’"d !3z0’Z4L&’56u/QRjb
0cj7l; !r2]^0cI8P #
:=? >-5<)-*2+,$ 2367

$%&’[P#Ir9<d:;’Z<\Zz2
b=> %

5"

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com



!!"#$%&" !"#$ ’( %& )( $’ *

!" #?@BC_‘rIFGSC !stuvI\w^
-SC !]^(-xHI "

!$ #A?&’)q_!~!SCQRBISC "CD
Y{E9 !"#HIl]a;<jbFG!"#HI*
IJKLD~!]M01I)* " A0 " yN !?O_

% rjJKL !PQ !(RISI0TU9jb(V& "
0 " *WXYbZ[\TU9]^_& ! _ ! J_ !!
<‘!WZ[\ "#$% JXZ[\ & !#!$!% !H " _‘F
GHI_ ! xah(V* ! 0j8*9yKIr_ !!
h_ ! I_ " )qIbcj !L^d‘BCO}FGH
Iaj_ ! ej\29r(_\,FGfrIaj"
, !{0129FGHa#r ’ _/gI&’ &!0*
e\ ’! #!W0j[P&’ "

)ahjiGH!jJ&I8kwx ! uvl#
j #rFGSC}h&’mz !<‘n!jIJ&/i
&’:; !}h;_ !yzCDWX/(_IWX12
8kI)* !Wo09:)PXpLTuq)*UrI
J&EF8P "

&’ #t&’_vIhHISCQR !}hu!HIS
Cs*ISC " 3tI>?-!HISCQR*EF !
yZ-"-.A?yLI_SCuvv)hHISC
QR* !yz!HISCQR*:; "

! "#$%& ’() 23
()*+, -./ ?# 0’1 j!$%&’#_‘Hw/Ijx

yI[P"#" i"#!&’H?GjbftCz&2)*+,
3.-4)-#!L^’{/ftCz|&’}~" [PL!t01
*IJ&/&’:;!yz:l;J&/&’ftCzI
!" !u*/ftCz!"3XIJ&eT[P "

0 $ \ ()*+, -./ [P#N#0 ! 0*$’%N[
P&’ !&’(_%NftCz !)*J&jT[PJ
& " !0 $&.#* !*RI(s|1T[P !!0 $&5#* !
*SI(+T[P "

* 89:;<=>?@A&BC23DE
,-T.jb$/%& !$/|NI300c\"

s0c " L^’Z;<67$/EF1v]}67 !s
3’ZL2;BCEF[P67 "[PIdi’Zja
b$/{’Zjab"s0c "][Pab32I$/
L !i$/L45|N !uq$/T67 "][P"s0
cL !T[PI0cH\L8’|N "

$%&’#[P@tfD !ij[PI)*B9j
yK/&’l;I)**!"&’O_3XI !!KX
bcz-[PTUVIJ& ! 2$%&’#9Z]^ "
()*+,6-./ "#’;<jbftCz ! ’Z[Ph/&
’l;IyKJ& !e:J&TUV !;aftCz-
|<[P&’}~ !yZ]/&’l;IJ&![P&
’",I!"fWL={>i"#I?@ "OPCD$
%&’#J ()*+,6-./ "# ! ]^9jxAB9I&’
[P# "u[P?#pCj #[PL !tQR*I)*/
&’:; !"/&’l;IyK)*DEFD !L^’
Z!WXDEI)**8kjb7\[PI)* !Wo
G9DH@1t !W9e ()*+,6-./ "#I "

OP"#]^=>Az #
!" 7BC_‘pg[P~7 !"BC_I 89:2;<= J

(SCvI\"#HISC " ]^I6KLM\ #
>?@).2A9B)?= &B!/!"!"!CDE(FAGHEI%JA%KFKG!

CDELD%MG!NO5PQQ)- #$
>?PR:A-;S)T+ &B!/!O5PQQ)-!3U3.+-9B!*-;S3.+-9B!U9)<*;-+!

<;-?2B!<;-?2/!<;-?2O#$
u* !<;-?2B%<;-?2/%<;-?2O <‘\HISCQR*

BC_I (%)%* SC "
&$ #OPJKL!HISCs*ISC !;JKLy

!iG,BC_g&&’ "
&’ #"QR*I)*<‘/&’:; !stl;)*

Il6mnDEhN* " DEImnOP #)* V(%;
_SC %;_/JKLI!" "

&W #tN*I)*QR!";0h:ISeTU "L
^’ZCDN-!N*VI[P)* !VIISeQR
;_/JKLI!"r0h:TU "

[P<d* !/&’l;I)*LW’Cz !T[
PI)*L8’Cz ![PI_LX’Cz " !O]Y
* !d‘BCZK[P !_‘K[ &X’K!N*VI[
P)* "

de>F?$A0 ’ \0 W yN " 0 W %NL^8
kI[P)* ![PL !/&’l;I)* &0*\"s
\] #uvCz !u*T[PI)*L8’Cz !u^I
LW’Cz "

OP!"#$%&’()s%* !"$%&’#J

()*+,6-./ "#lQR ! ]^9jxAB9I&’[P

0 $ ()*+, -./ [PN#0
&.# &5#

!"!!#$%&’ +,(-# .’/0#1123- (34 567%2,#42( 8#0&3/7/-)

0 " (V&N#0

" +

$%

!

’

"! +!

$!%!
!!

WY

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com



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

# !G9:[PTUVIJ& !W9:DH@1tJ_
t !!s%qL*P}9‘aIqL?$ "
FG+,
!"# $%&’ ( )* #+,-.-/0-.-/121$% 34561 078 91:-,21 0- -/1

920;/56: 57-12<061 !=#* >4?;,-12 @20;/56: ABC@@(D+E!FG
+246118579:H! IJFG! IKALM% NON.NPG*

!N# bcd !efg *A?L01*hL;i*"#[P"
#Ijk ! = # *ld?A*m !NGGO !IQRNM%IIO.ING*

!Q# S)T)>UVT &! @(%BBW)T ’! >%TCTX U* W,Y-5?480Y
:1Y16-547 -16/75Z,1: <42 817:1 078 466Y,818 Q[ 352-,0Y
1735247?17-: !=#* C7-1270-5470Y =4,270Y 4< E,?07.>4?;,-12
B-,851:! NGG\! OPAQM% NQP.N]]*

!K# nop !qr !st !. *"#01*_a((QRI[
P?# ! = # *ld0**m !NGGFANM%JK.JP*

!]# su] !^v !wx *! %;17@& *jxyI[P"#\
uqL&&&_a)*+,-I8k[P"# ! = # *ld0
**m !NGGQANM%OG.OK*

!O# S)T)>UVT &! @(%BBW)T ’! @(%BBW)T ’* V^;Y42579
-/1 1<<16-: 4< 1735247?17- 817:5-_ 078 -0291- 35:5‘5Y5-_ 47
4‘a16- :1Y16-547 57 Q[ 352-,0Y 1735247?17-: !W#* CVVV
B_?;4:5,? 47 Q[ b:12 C7-12<061:! NGGP%IIO.IN*

Ryz{| %NGII.GQ.IKM

HIJK !
s}~ !! !I\PI "k !#$ !%& !’-jk", %0

10K ’
(k) !* !I\FP "k !#$jkk !’-jk", %0

10K "

0 K [P/&’l;I)*

0 Q |N$/

!"!!#$%&’ !"#$% &’()%**+,$ -,. /012+"%.+- 3%)4,(1($5

KP

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com




