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

! ! %&’ "#

!$%&’()*+,-.$/01%2.34 (
(!$56.789 !:;<=!$>?@!$ABC
D.EF " GHIJKLMNOP56QR.ST "<
=!$56UVWXYZKZD.[\ !<=!$56
]^8_(‘a;?@!$.56]^ " bc?@!$
.def9gh "O^*ijk (Gi<=!$.del
f9m"nBoDBpq0.r]" <=!$.%&O^
8s(IJde.tu )!*! vw.<=!$%&]^Bx
y^ #z{|}^ #~2^ #!;"#.]^$%&’(
)^*! +,-.!; +,- /=01."2~2^!

3vw./=01( %&’ 01 ":; %#&#’ 4%
5*[-6vT " %&7889QUV:;<.=>
$?@@9AB/=*A."#CD%j9A"# %!G
+,- 01( %&’ 01.6E-FG "HIW4%5J1
.*[- "GHK01CLMXNOPQu "/=EF
!#" $@@EF # D%R "?>S;<i=T01%&
7 "UVWXYZ=T ! %5K01%& ! "2 . [y
/.0 1/2334 .506789~2(8\]^_.%&]^ "‘
9;<abc+ !Bde."2~2:;SfgW?@
h/=EF "ifg01EF "bKijk>glm !+
,SnW8\=M01EF$ +-, =<EF.Do"
2 . [y~2]^ "K]^ipjk.!$Bgq.H

jr> !

! !"#$
i;<=!$56"stMu./=01(ov<.(v

w./="#B%&’#+,-#:;-.#<.=.>#?7=#.,@#<AB#
<,C $ +-B * ! wx %&’ (3!+./="# "wy.
z({‘.!|}~3E-h6E-FGUK. !
!"! #$% !"#$

!"XN=# ":B/=zUV$%& $%%#’ $&%
$( 1’9")!+/=.9A*M"%&’"#?! !:+!

?! ! :+ " ,-.=/0=.sE1c?=E "
‘(*54!=2MGj. !3;456}.47u%
8c& #’ #(4!= "9:47uc; #<=>& !

!" !"##$%&’()*+,-./012
+ , ( -./

!!"#$%& #&’ ( () !" DE##F""

% & ! 01 . 23 1/.09456%&789:;<=> #?@AB01 . 23C7DEFGH
IJK#LMNOPQRST$ UNMVW#XYZ.[\ +,- ]9HI^_;‘abHIJKB0
1cdefg$ hi^jkl#MfgNmOP:;EnoBpq^j $
’() ! 89:;<= G +,- 89HI G ab23 G 01 . 23
*+,-. ! ;:F!!HI /0123 ! J /45. ! !DIK5II$#1$#!!9$$5##KD5#"

/2334 LM2NO6>P8Q =7N6R S8 +,- LSMS> NT7L6 US> LSMS> PV7Q6 N6QV68O7OPS8

CP2 ?6P( &278 <PWS8Q
1/7L2MO4 SU -LP68L6 ( X28VP8Q A8PY6>NPO4 SU -LP68L6 78R ;6LW8SMSQ4 ( X28VP8Q DE##F"( .WP879

&’()*+,) - /2334 .506781/.09 7MQS>POWV W7N =668 ZPMR6M4 2N6R P8 OW6 UP6MR SU LSMS> PV7Q6 N6QV68O7OPS8 H ’2O OW6 LS8Y68OPS8#
7M /.0 PN N68NPOPY6 OS OW6 8SPN6 =6L72N6 OW6 NT7OP7M P8US>V7OPS8 PN 8SO =6P8Q LS8NPR6>6R H ;S NSMY6 OWPN T>S=M6V( 7 86Z U2334 LM2N#
O6>P8Q 7MQS>POWV P8 +,- LSMS> NT7L6 PN T>STSN6R =7N6R S8 TP[6M&N NT7OP7M 86PQW=S>WSSR 78R TP[6M Y7M26 H @[T6>PV68O7M >6N2MON T>SY6
OW7O PO W7N 7 QSSR >6N2MO OS WPQW 8SPN6 PV7Q6H

./0 12*3(- LSMS> PV7Q6 N6QV68O7OPS8G +,- LSMS> NT7L6 G V678 Y7M26 P8 86PQW=S>WSSRG /.0

!"!!#$%&’ 45+6/ 7*2,/((896 +93 :;<)85/38+ =/,>92<260

E!

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com



!!"#$%&" !"!!’ ( "#) ( $$*

% & ’ ( ?# %) * + ?#
! " ( ?#$ + ?#

! $ ,-. "#

@8)%5zB #/$00 A $01 )*B 2 C’( + )34!
Dc*M{8fAB $01#$01#$01%E ! 1## F *\/= !
AB $( )34 G@ " 567 uM;/=H+ !B(:;4%
5.T*[- !‘9uM;<=!$.%&/%I "
!"# $%& !"#$

,-. /=01 8 $9(8\LMXNmJ./=01 "
wx !! 1c=T !KL!+/= 2MN/=.OP #" 1
cQ$@ !MN/=.GR4@ !LS0T$=T2M
.U5 ## 1c@@ " ! $ " VpW/=EF !G $ l/
<=EF][ " 4%5UV%R56 ! GH(XW. "
,-. "#?! $ :+ "

=T % VX@KL+ !wYyZ[c #$"1#%" Q$
@ " (\]V<=u.^_P@ " ‘@ $ Z6E]a}
.T@KL+ !‘bcW?@B "

,-. /=01(: 567 /=01~36E-dG
UK. !wdGef( 8 "9$

!:
!& ’!(
$!;!2 )*" (

wx !:<=>;!
%+,)*?%+-(*

$ %+-)*
$
?%+-(*%)-(*#$ %

":!; "@3A%+&)&(*
+.).(

$: +.).(
"

&
(
(
(
(
(
(
(
(
((
’
)
)
)
)
)
)
)
)
))
*

%!*

# ’()
"2~2: BCDD E F ghSn 8 (9 2 i: 7GHBGI E F

01jk 8 0 9" JFK (8\>gBr.lZmK3nop
5qUiU"~2.]^" r]^.!+s6?t"

)U"u !:%/!2/$2 %!/0* L++0!1 %c 2 2 !0 c’
/)U !1 c’/.oU " ! xvwc+ /3 i 4 2.x
,@c 5432 %2=>Z8)"2x,@yz !:8"469+7!0

L+ !i{|VtE}~! $
"46+M#2!N2 !, 4,7 2 !, 6,0
2

4 :!
-"46:!2 !, 6,0

#O
0

6:!
-"46O0 2 !, 4,

&
)
)
)
)
)
)
)
’
)
)
)
)
)
)
)
*

7

P$*

JFK O^UVL+c3"p5qU 89 .U#$% !
& $

@3A 89%: 2; *:
2

4:!
-

0

6:!
-"9

46.<4,/6.
$
:

2

4:!
-

0

6:!
-"9

46=$
46 %"*

wx 29/ 8! 2& 9 c’()U !89 (2*+,.’(-]
$p5qU 2=46 (7 6 )c+V7 4 2..f/0 !12
c $

=46:.<4,/6.:
1

>:!
- %<4>-/6>* $0 2 !, 4,2 2 !, 6,0 %(*

~23l(4Uu5."26%yz !? 8"469/"2
~2x] <42YUp5qU 89 7V8"y " !"9:;
<=U^UVUV>)nomKef $

"46: %=$
46*

!
9 ;!

2

3:!
- %=$

36*
!

9;!

2 !, 4,2 2 !, 6,0 %0*

<4:

0

6 :!
-"46

9
/6

0

6:!
-"46

9
2 !, 4,2 %1*

* 6789#$:;<=> ’() ?@
*"! AB89CD

@ %/ 2A *. ( ?#UVL+c $ %/?!2A *& %/;!2A *& %/ 2A?
!*$ %/ 2A;!*2 ?! "%&*:+ "

@%/2A*. + ?#UVL+c$%/?!2A*&%/;!2A*&%/2A?!*&
%/ 2A;!*& %/?!2A?!*& %/?!2A -!*& %/ ;!2A?!*$ %/;!2A ;!*2
?! "%)*:+ "

+,?Z + ?#[y "
*"# ?@EFGHIJK

de."2 F [y:;iBfg$/.01EF !
bKijk>glm !SuM56jk@.!$ " G!
$.@)$/u/w?#*[-oA !88Bw?#E
} !C?!$.DEFG-’(bcD\$//?#[
).H#KL " +,SnW8\=M?#[y.{ ,-.
01~2.I]^ !K]^iJKjkBLq.r> "

de.!; ,-. .<=%&SlZW ,&-&. " )
%5 !wMUVN’}?#. " )[y %&#&" OGPf
%"*x. /6:M% 2# 2" N4oQRV /6:M#Q %%!#!" *!%!#!"N1
o "wx !# (8))U !‘S1W %&#&" {~2x.v
<4@ !# ZA !w%Z4@Z‘ " *Tr !<4 CQRV

!"!!#$%&’ %+,-. /012.3345- ,56 )7894+.64, :.2;5181-<

0$

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com



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

! % MU=>

& ’ ( VWjk! &) * de]^56=> + , * +,]^ !!-$.!-"
!-"

W/ o !.X/0 "#$ .NOC*T%nqF "
O^.AY9Z?t #
+!* i!$01/=01.dG!: 012 01dGV

345 01!iNO 6 ?#[y!)56q.U"01[\$
&$* ]^f &$*_‘ox,@yz !a1~228U

%%"2@ & $mKbc+, "!a1_‘mKdU ’-#$
&"* ]^f &/*NO~2x] (#$
&%* ]^f &7*CIx,@yz !#$$
&7* ?>!(#& ’)!**(#& ’ *!""!)e7V81e1f

g !lhcmK !ilj ’- ’+!.dV9Z &"*kl01 $
&/* !"3h.x,@yzKmS@)$/i2.

n, "

! HLMN
+,4o?Z 89::/;# p4 !%&=>Vq<=K

H+ !!r?Z$/ !7$ <=>#!7$ <=> . ?@A’ <! .MU=
>?! % :+ "

~3i>>\]^.56=>UV$n !+,Sn
.O^{JKjk]sSHn;de]^ " i;)U
!!UV~3MUt1 .9Ay.i%&r>BgA.u

v !jkp5A.!r .! yUV*TYA8w "
+,Sn.=M?#01EF.<=!$%&]

^ipBjk.!rBgq.jkJKr> !c<=!
$%&.TZSxWI. %Br.yz " +,?ZW,%
-% . " )%5’}‘Y.?#[yA / )o@K01~
2 !:; ,%-%. 45.XW- !UV!";<SZwx
{8)%5 +? , %5 *=‘.?#[yA>)5K0
1~2 !DcUV|}5671 "
OP/0
B!C ~!" !#$% ; EF&M’({<=!$%&]^x
.TZ B D C ; NOP#) !$###.$"+!E*FE/"GE/E;

B$C *+, ; !$56/%I BHC ;-. #/0A#n12 !

!III;
B"C 3456 ;U7!$56 +7 $ 1 ( BHC ; 89: !8;< !
= ;-. #>?@An12 !$##E;

B%C JKLL D 9; M NOPPQ R@?’S=T@ UN SV@ 45WJMXM <RU,@YY ’AZ
=SY OY@ =A Z@S@,S=A[ ,U\<’,S ]@??GY@<’R’S@Z ,?OYS@RY BDC ; D
9Q)@\@S .!IE".6&"* F"$G7E;

B7C 2^_J^‘ D 9; a’SS@RA R@,U[A=S=UA ]=SV NOPPQ U)b@,S=T@ NOAG
,S=UA ’?[UR=SV\YBHC;L@] cURdF a?@AO\ aR@YY .!I6!;

+BC<D #$#!!G#IG$#*

QRST !
EF .G !!IE6 J% !HIde% !J<de]a #!$

56 "
K8L .G !!I/$ J% !MN !OI !HI%PQ !J<d

e]a #RT’(=TZ %tS-R# %T,UV@4=T
Z %!$56 "

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

7"

《电子技术应用》 www.ChinaAET.com

《电子技术应用》 www.ChinaAET.com




