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934 2C3/10/31293=0F?JJ\/9/3U8V3@.943=

&%&! %*'

8:4

=3;FQ=.//01234 U8V3@.943=

&%+'

F01IRTD0:29:.0.=U8V3

218:=>9==90:WIC3=3U8V3@.943=D8: 138;9T3;0U ;0==

/10/8@8290: F01IRTU8V3=82!W% IRTWR0U3V31! 2C391

5108458:4 218:=>9==90: /10/31293=C8V3:02533: =2.4934

3a/319>3:28;;6W

\=/8120F0.1=.5=3b.3:29:V3=29@8290:=! U3/13=3:2

C3132C35108458:4 218:=>9==90: /10/31293=0F2C3=3493Q

;3D219D U8V3@.943=W <>/0128:2;6! 2C3 =3;FQ=.//0129:@

U8V3@.943C8=533: 3a/319>3:28;;6D0:F91>34 20C8V392=

43=9@:34 5108458:4 /10/8@8290: /10/31293=W\;=0! 929=

8;13846Y:0U: 2C822C349/ F13b.3:D69=13;8234 202C313Q

F18D29V39:49D3=0F2C3D;8449:@! UC9DC >38:=2C822C349Q

3;3D219D/9/3U8V3@.943D8: 53.=34 8=8IRT13F18D29V3

9:43a=3:=01W<: 2C9=/8/31! U38;=0/13=3:20.1U01Y 0:

2C3 ;9b.94 =3:=9:@ 8//;9D8290:= 0F 2C3=3 /0;6>31

U8V3@.943=W

*+,$%-./.#)%"."&01"0)"/21(3.")02

\40.5;3Q;8631>043;D8: 53.=34 8=2C32C301329D8;

=3:=9:@>043;

&%('

WIC3D10==Q=3D290:8;=DC3>829D0F2C9=

>043;9==C0U: 9: E9@W%#8$WS.19:@2C3IRT218:=>9=Q

=90: /10D3==! /8120F2C3IRTU8V39=13F;3D234 822C39:Q

231F8D3532U33: 2C32U0Q;8631=21.D2.13=! U92C 80:3Q49Q

>3:=90:8;0/29D8;/82C 8==C0U: 9: E9@W%#5$W

C̀3: 2C3 ;9@C29=@18T9:@ 9:D943:D3 9:20 2C3

U8V3@.943! 2C313=0:8:D3F13b.3:D6D8: 534319V34 8=

!

"

#

"$

##%

%

&

#

%

'&槡
#

$

(%

#

&

#

#

'&槡
#

$

$

!" #%!#!!(

!,#%$

UC313!

"

9=2C313=0:8:2F13b.3:D6! $9=2C3V3;0D9260F

;9@C29: 8V8D..>! "9=8: 9:23@31! &

$

9=2C313F18D29V3

9:43a0F2C33:V910:>3:2! 8:4 %

%

!%

#

8:4 &

%

!&

#

8132C3

2C9DY:3==3=8:4 13F18D29V39:49D3=0F2C340.5;3;8631! 13Q

=/3D29V3;6W

C̀3: &

%

c&

$

! 2C9=F01>.;8D8: 53=9>/;9F934 9: 2C3

F01> 0F8 0:3Q;8631 >043; F01 2C3 8:29Q13=0:8:2

U8V3@.943WIC3F01>.;88;=0=C0U=2C829F&

$

! &

#

8:4 %

#

813Y:0U:! 2C3: 2C313F18D29V39:43a&

%

012C9DY:3==%

%

0F

2C3U8V3@.943D8: 5343231>9:34 UC3: 392C310F2C3=3

/818>3231=9=23=234WIC9==.@@3=2=8:3U>32C04 0F>8Q

H+="%,#'$ I&200;0(56+2$',05?(-'6+52%6?(-2)(,! <?(&(!

$

!

!

%

! '$) !

#

'&(6?(&(%&'56+/(+$)+5(02%6?('+&! 6?(0'-9,(,':(&

'$) 6?(5,'))+$=! &(09(56+/(,:""! #

%

! '$) #

#

'&(6?(&')+>02%

6?(+$$(&9+9('$) 6?(6?+5J$(00(02%6?()+%%(&($6,':(&0! &(09(5;

6+/(,:% #7$ 2$(;)+-($0+2$',296+5',9'6? 2%'AD@<'/(&(%,(5;

6() +$0+)(6?(<'/(=>+)(

J

%,#'$

:;<KLM+NOPQRSTUVWJ

!!

$

)!

%

)

!

#

XYZ[\

)

]^Q_PQ`ab

!")#

%

)#

#

XYZ[cd

efghiQRjk

!#7$

:;<+l+NQmnoRpq

JV

23198;=3:=9:@58=34 0: 2C38:29Q13=0:8:2U8V3@.943W

\449290:8;;6! 929=D;3812C822C349/ F13b.3:D69=13Q

4.D34 UC3: ;8631% 3a9=2=! 8:4 2C9=13=.;2=9: 8134Q=C9F2

0F2C3F13b.3:D6=/3D21.>0F2C3U8V3@.943WG8=34 0:

2C9=>3DC8:9=>! 2C3493;3D219D/9/3U8V3@.943D8: =.DQ

D3==F.;;653.=34 8=8IRT13F18D29V39:43a=3:=01F01;9bQ

.94 =3:=9:@W

4+5$%.&6."&0-1(#$'2%7#318.91/')&1

IC3 3a/319>3:28; =32./ F01 5108458:4 IRT

U8V3@.9438:4 >38=.13>3:20F92==3:=9:@/10/31293=9=

=C0U: 9: E9@W#W<29=826/9D8;IRTQIS- =32./ /13V90.=Q

;6.=34 20>38=.13IRT218:=>9==90: =/3D218W<: 2C9=

D8=3! 2C3U8V3@.943=8>/;39=/;8D34 822C3IRT538>

U89=29: 2C3/818;;3;0/29D8;/82C 532U33: 2C3/81850;9D

>91101=?J! 8:4 ?J) 53D8.=38@18T9:@9:D943:D39=13Q

b.9134 8DD0149:@20KbW#%$! 8==C0U: 9: E9@W#WIU0

8/312.13=813.=34 205;0DY 0FF8:6=2186;9@C2822C3F10:2

8:4 58DY 0F2C3U8V3@.943WIC3=/3D21.>0F2C3=6=23>

18:@3=F10>$W# IRT20#W& IRTWIC9==6=23>D8: 53

.=34 20>38=.13V8190.=U8V3@.943=U92C ;3:@2C=./ 20

%"$ >>W

IC3?JJ\/9/3U8V3@.943! 2C3?JJ\=3;FQ=./Q

/0129:@U8V3@.9438:4 8-9]

#

/9/3U8V3@.943813.=34 8=

2C33a/319>3:28;=8>/;3=WIC32C301329D8;13F18D29V39:49Q

D3=0F?JJ\8:4 -9]

#

813%W"! 8:4 %W))! 13=/3D29V3;6W

L10==Q=3D290:8;=DC3>829D=0F2C3U8V3@.943=813=C0U:

9: E9@W!WIC3498>32310F2C3?JJ\/9/3U8V3@.9439=

!W+ >>8:4 2C3/9/3D;8449:@2C9DY:3==9=$W# >>!

UC9;32C39::31498>32310F2C3-9]

#

/9/3U8V3@.9439=!

>>8:4 92=D;8449:@2C9DY:3==9=% >>WIC349>3:=90:=

0F2C3=3;FQ=.//0129:@U8V3@.943813)

*

c% >>! +

*

c#

>>! ,

*

c$W$# >>! 8:4 -

*

c$W# >>W\;;2C133/9/3=

813+& >>;0:@W

E9@.13)#8$! #5$ 8:4 #D$ =C0U2C329>3Q40>89:

=/3D218F012C3?JJ\/9/3! 2C3?JJ\=3;FQ=.//0129:@

/9/3U8V3@.943! 8:4 2C3-9]

#

/9/3! 13=/3D29V3;6WIC3

5;8DY D.1V3=0F38DC @18/C 8132C313=/0:=3=0F2C3

U8V3@.943=20=8>/;3=9@:8;=! UC9;32C3134 D.1V3=13/13Q

&#"



"

#

N<OP9:@.,/0"G108458:4 =/3D210=D0/60F/0;6>31U8V3@.9438:4 92==3:=9:@8//;9D8290:=9: 2C3IRT13@90:

H+="#,K&2')7'$) AD@<'/(=>+)((F9(&+-($6',0(6>9 7'0() 2$

AD@;AEC0:06(-

J

#,

rs:;<tu3vIwRxv:;<+NCDyz

H+="!,I&200;0(56+2$',05?(-'6+502%#'$ 6?(B**89+9(!

# 7 $ 6?(C+4

#

9+9('$) # 5$ 6?(B**8 0(,%;0>992&6+$=

<'/(=>+)(

J

!,

STUVWJ

#'$B**8

{|+N

! #7$C+4

#

{|+

N

! #5$B**8

}~���+N

=3:22C313=/0:=3=20=9@:8;=U92C0.22C3=3=8>/;3=#9W

3W! 13F313:D3=9@:8;=$WG3D8.=32C3@10./ 13F18D29V39:Q

49D3=

&&!#$'

0F2C3=32318C312TU8V3@.943=813@1382312C8:

2C313F18D29V39:43a0F891! 8;;=8>/;3=9@:8;=C8V323>/0Q

18;43;86=UC3: D0>/8134 U92C 2C313F313:D3=9@:8;=W\2

2C3=8>329>3! 2C38>/;92.43=0F2C3=8>/;3=9@:8;=813

8223:.8234 UC3: D0>/8134 U92C 2C0=30F2C313F313:D3=9@Q

:8;=53D8.=30F>823198;85=01/290: ;0==3=8:4 D0./;9:@

;0==3=W

]5V90.==/3D21.>49/=823b.8;9:231V8;=D8: 5305Q

=31V34 9: 2C3218:=>9==90: =/3D2180F2C32C133U8V3@.943=

9: 2C3F13b.3:D640>89:! 8=9:49D8234 562C38110U=9:

E9@W"WIC3F9@.138;=0=C0U=2C822C3>38=.134 =/3D218;

/319049DF13b.3:D93=0F2C3?JJ\/9/3U8V3@.9438:4

2C3-9]

#

/9/3U8V3@.943813$W!# IRT8:4 $W%+ IRT!

13=/3D29V3;6! UC9DC 813D;0=3202C3D0113=/0:49:@/319Q

04=0F2C313=0:8:D3F13b.3:D93=0F$W!% IRT8:4 $W%!

IRT2C82U313D8;D.;8234 .=9:@KbW#%$WIC343V98290:=

9: 2C3=3V8;.3=>8653D8.=34 56D;8449:@2C9DY:3==V81Q

98290: 8:4 29:649FF313:D3=532U33: 2C38D2.8;8:4 2C30Q

1329D8;V8;.3=0F2C313F18D29V39:43aWIC3D;8449:@2C9DYQ

:3==0F2C3U8V3@.9439=9:V31=3;6/10/01290:8;202C313=Q

0:8:D3F13b.3:D6WIC313F013! 134.D290: 0F2C3U8;;2C9DYQ

:3==D8.=3=2C313=0:8:D3/31904 209:D138=3WIC32C9DYQ

:3==0F2C3=3;FQ=.//0129:@U8V3@.943*=9::31U8;;9=8/Q

/10a9>823;6$W$# >>! 8:4 2C.=0:;60:313=0:8:2/38Y

D8: 5305=31V34 9: 2C318:@3F10>$W# IRT20#W& IRT!

UC9DC 9:49D823=2C822C3U8V3@.943D8: 138;9T35108458:4

IRT/10/8@8290: 9F2C349>3:=90:=81343=9@:34 /10/31;6W

\213=0:8:2F13b.3:D93=! 218:=>9==90: 410/==9@:9F9D8:2;6

H+="),AD@6+-(;)2-'+$ 09(56&'%2&#'$ 6?(B**89+9(!

#7$ 6?(B**80(,%;0>992&6+$= 9+9(! '$) #5$ 6?(C+4

#

9+9(

J

),#'$ B**8

{|+N

! #7$ B**8

}~���+N

!

#5$ C+4

#

{|+NR:;<tu3vJ

53D8.=32C313813:0D013>043=2043;9V312C3IRT/0UQ

31W<29=D;3812C822C3218:=>9==90: 8:4 13=0:8:D3F13Q

b.3:D93=0F2C3=3U8V3@.943=813U3;;>82DC34! 8:4 2C9=

9:49D823=2C822C3 @.949:@ >3DC8:9=>=0F2C3 /9/3

U8V3@.943=8139:4334 8:29Q13=0:8:213F;3D29V3@.949:@

>3DC8:9=>=W

H+="",A&'$0-+00+2$ 09(56&'2%6?(B**89+9(<'/(=>+)(!

6?(B**80(,%;0>992&6+$= 9+9('$) 6?(C+4

#

9+9(

J

",#'$ B**8

{|+N

! #7$ B**8

}~���+

N

! #5$ C+4

#

{|+NR:;<�av

:+;)<')&01"0)"/8)#3#31-)-18.91/')&1

IC3U8V3@.943.=34 F012C3=3:=9:@3a/319>3:29=

2C3?JJ\/9/3U8V3@.943WIC3/9/3C8=8U8;;2C9DYQ

:3==0F$W# >>! 8498>32310F!W+ >>! 8:4 8;3:@2C 0F

+& >>WIC3218:=>9==90: /10/31293=0F2C3/9/3C8V3

*#"



& ' ( ) * + , -

!"

"

533: =2.4934 850V3W-9>.;8290: 8:4 3a/319>3:28;13=.;2=

=C0U2C822C9=26/30F/9/3D8: 218:=>92IRTU8V3=U92C

;0U/10/8@8290: ;0==3=0V318U943F13b.3:D618:@3W-06Q

538: 09;U8=DC0=3: 8=2C3>823198;20534323D234WIC3

13F18D29V39:43a0F2C309;U8=>38=.134 53F0132C33a/31Q

9>3:256IRTQIS-! 8:4 U8=F0.:4 2053%W#* 9: 2C3$W#

IRT20#W& IRT18:@3W

S.19:@2C33a/319>3:2! =06538: 09;U8=410//34 9:Q

=9430:30FU8V3@.9433:4=! 8:4 2C39::31U8;;0F2C3

U8V3@.943U8=3V3:;6D0V3134 U92C 2C3=06538: 09;UC3:

2C3U8V3@.943U8=29;234 53D8.=30F2C33FF3D2=0F@18V926

8:4 2C3=.1F8D323:=90: 0F2C309;410/;32=W

E9@.13& =C0U=2C3218:=>9==90: =/3D2180F2C3/0;6Q

>31U8V3@.9438:4 U8V3@.943U92C =06538: 09;W]5V90.=

49/ F13b.3:D93=823b.8;9:231V8;=81305=31V34! 8=9:49Q

D8234 562C38110U=9: E9@W&! 8:4 2C39:231V8;9==>8;;31

2C8: 2C820F2C3U8V3@.943U92C0.22C309;D0829:@WIC9=

2C313F0139:49D823=2C822C3>38=.134 =/3D218;F13b.3:D6

49/ =C9F2=20U814=8;0U31F13b.3:D6#134=C9F2$ UC3: 2C3

/9/39=D08234 U92C =06538: 09;WIC3134=C9F2F0138DC 49/

9=.:3V3:! UC9DC >38:=2C822C3134=C9F29:D138=3=8=2C3

F13b.3:D69:D138=3=! 8:4 2C3;81@3=2V8;.32C82D8: 53

D;381;605=31V34 9: 2C3F13b.3:D618:@30F9:2313=29=8/Q

/10a9>823;6)$ _RT82810.:4 %W" IRT! 8==C0U: 9:

E9@W&WIC313F18D29V39:43a0F?JJ\9=%W"!

&%*'

! 8:4

2C3D;8449:@2C9DY:3==0F2C3/9/39=$W# >>! UC9DC

>38:=2C829F2C313F18D29V39:43a012C32C9DY:3==0F2C3

=06538: 09;D0829:@9=Y:0U:! 2C3: 2C302C31V81985;3D8:

53D8;D.;8234 8DD0149:@20KbW#%$WG3D8.=32C313F18DQ

29V39:43a0F2C309;9=>38=.134 8=%W#*! 2C32C9DY:3==

0F2C3=06538: 09;D0829:@9=2C3: D8;D.;8234 2053850.2

$W!) >>WIC9=V8;.39=8//10a9>823;6D0>/8185;3U92C

2C38D2.8;2C9DY:3==0F2C3=06538: 09;UC3: 3=29>8234

58=34 0: 2C3V0;.>30F09;49V9434 562C39::31=.1F8D3

81380F2C3U8V3@.943WIC9=13=.;2=C0U=2C822C3/9/3

D8: 53.=34 8=8;9b.94 =3:=019: 2C3IRT13@90:W

H+="&,A&'$0-+00+2$ 09(56&'2%6?(B**89+9(<'/(=>+)(

<+6? '$) <+6?2>62+,52'6+$=

J

&,B**8

{|+N(�������������

+NR:;<�av

=+>%"(?'0)%"

IC313=.;2=0F0.1U01Y 0: 5108458:4 =/3D210=D0/6

0F8:29Q13=0:8:2U8V3@.943=9: 2C3IRT13@90: C8V3533:

/13=3:234WO=9:@8IRTQIS- =6=23>! 2C35108458:4

=/3D218;218:=>9==90: /10/31293=0F8-9]

#

U8V3@.943! 8

=9:@;3Q>043?JJ\/9/3U8V3@.9438:4 8?JJ\=3;FQ

=.//0129:@U8V3@.943C8V3533: =2.4934 8:4 =/3D21.>

49/=C8V3533: 05=31V34 823b.8;9:231V8;=! UC9DC 43>Q

0:=218234 2C33a9=23:D30F2C38:29Q13=0:8:D3/C3:0>3Q

:0:WIC313=.;2=8;=09:49D8234 2C822C3?JJ\=3;FQ=./Q

/0129:@U8V3@.943D8: 138;9T35108458:4 /10/8@8290: 0F

IRTU8V3=! U92C 8>38=.134 58:4U942C 0F>0132C8: #

IRTF018D;8449:@2C9DY:3==0F$W$# >>WG8=34 0: 2C3

8:29Q13=0:8:D3>3DC8:9=>! 8?JJ\/9/3U8V3@.943U8=

=.DD3==F.;;643>0:=218234 8=8IRT13F18D29V39:43a=3:Q

=01F01;9b.94 =3:=9:@WIC3=3:=9:@13=.;2=>82DC 2C38DQ

2.8;V8;.3=U3;;! UC9DC >38:=2C822C3=3493;3D219D

U8V3@.943=D8: /10V9438/0==95;3F.2.13>32C04 F01;9bQ

.94 >823198;=4323D290:W

@171$1"(10

&%'\28Y818>98:=-! \F=C81d8C94 -! J0:10I! .,/0WI318C312T493;3D219D

U8V3@.943=&P'W1%2/&$.34& 56,4$378*9,9&4$3! #$%!! 2##$"%&(

#%"W

&#'J3:49=e! _19=DCY0U=Y6SWO:49=201234 @.9434QU8V3/10/8@8290: 0F

=.5/9D0=3D0:4 2318C312T/.;=3=W&P'W56,4$3:.,,.)3! #$$%! )1 #%%$"

+)& +W
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５ 期 ＬＩＮ Ｈａｏ￣Ｄｏｎｇ ｅｔ ａｌ:Ｋａ￣ｂａｎｄ ｗｉｄｅｂａｎｄ ｐｏｗｅｒ ａｍｐｌｉｆｉｅｒ ＭＭＩＣ ｕｓｉｎｇ ｃａｐａｃｉｔｉｖｅ ｃｏｕｐｌｅｄ ｍａｔｃｈｉｎｇ ｓｔｒｕｃｔｕｒｅ

Ｔａｂｌｅ １　 Ｃｏｍｐａｒｉｓｏｎ ｏｆ Ｋａ￣ｂａｎｄ ａｍｐｌｉｆｉｅｒ ＭＭＩＣ
表 １　 Ｋａ 波段功放 ＭＭＩＣ 比较

Ｒｅｆ. ｐｒｏｃｅｓｓ Ｓｔａｇｅｓ Ｏｕｔｐｕｔ ｍａｔｃｈｉｎｇ Ｆｒｅｑ / ＧＨｚ Ｇａｉｎ / ｄＢ ＰＡＥ＿ｓａｔ / ％ Ｐｏｕｔ＿ｓａｔ / ｄＢｍ Ｓｉｚｅ / ｍｍ
[２] ０. １５μｍ ｐＨＥＭＴ ＧａＡｓ １ Ｉｎｄｕｃｔｉｖｅ １７ － ３５ ９ － １２ ３５ － ４０ ２２. ５ － ２３. ５ １. ５ × １
[５] ０. ２５μｍ ｐＨＥＭＴ ＧａＡｓ ３ Ｉｎｄｕｃｔｉｖｅ ３１ － ３７ １５ － １８ ２７. ５ ２３ － ２５ ２. ４３ × １. ２８
[６] ０. １５μｍ ｐＨＥＭＴ ＧａＡｓ ３ Ｃａｐａｃｉｔｉｖｅ ３０ － ３８ ２２ － ２５ ２０ － ３６ ３５ － ３６ ３. ６ × ２. ７５
[７] ０. １５μｍ ｐＨＥＭＴ ＧａＡｓ ３ ＮＡ ３０ － ４０ １４ － ２０ ２５ ３３ － ３４ ２. ８ × ２. ３
[８] ０. １５μｍ ＨＥＭＴ ＧａＮ ３ Ｉｎｄｕｃｔｉｖｅ ２６ － ３３ ２４ － ３１ ２８ － ３５ ３７ － ３８ ３. ２４ × １. ７４
[９] ０. １５μｍ ｐＨＥＭＴ ＧａＡｓ ３ Ｉｎｄｕｃｔｉｖｅ ３３ － ４８ １７ － ２０ ２０ ２６ － ２８ ２ × １. ４５
[１０] ｐＨＥＭＴ ＧａＡｓ ＮＡ ＮＡ ３４ － ４２ １８. ５ ２０ － ２２ ２０ － ２１ ２. ４ × １. ６４

Ｔｈｉｓ ｗｏｒｋ ０. １μｍ ｐＨＥＭＴ ＧａＡｓ ３ Ｃａｐａｃｉｔｉｖｅ ３２ － ４０ １８. ５ － ２５. ５ ３０ － ３５. ５ １９ － ２０ ２. ３ × １. ５

３０ ~ ３５. ５％ ｗｉｔｈ １９ ~ ２０ ｄＢｍ ｏｕｔｐｕｔ ｐｏｗｅｒ ｉｎ ３２ ~ ４０
ＧＨｚ.

Ａ ｃｏｍｐａｒｉｓｏｎ ｏｆ ｔｈｅ Ｋａ￣ｂａｎｄ ｗｉｄｅｂａｎｄ ＰＡｓ ＭＭＩＣ
ｉｓ ｓｈｏｗｎ ｉｎ Ｔａｂｌｅ １. Ｔｈｅ ｍｅａｓｕｒｅｄ ｐｅａｋ ｄｒａｉｎ ｅｆｆｉｃｉｅｎｃｙ
ｏｆ ｆｉｎａｌ ｓｔａｇｅ ｉｎ ｏｕｒ ｗｏｒｋ ｉｓ ４６. ３％ ａｔ ３６ ＧＨｚꎬ ｗｈｉｃｈ ｉｓ
ｈｉｇｈｅｒ ｔｈａｎ ｔｈａｔ ｏｆ ｔｈｅ ｓｉｎｇｌｅ￣ｓｔａｇｅ ＰＡ[２] (ａｂｏｕｔ ４４. ６％
ａｔ ３２ＧＨｚꎬ ｃａｌｃｕｌａｔｅｄ ｆｒｏｍ ｉｔｓ ｄａｔａ). Ｍｏｓｔ ｍｅｄｉｕｍ ｐｏｗ￣
ｅｒ ａｍｐｌｉｆｉｅｒｓ ａｒｅ ｄｅｓｉｇｎｅｄ ｆｏｒ ｌｉｎｅａｒ ｕｓａｇｅ ａｓ[８￣９] ｗｉｔｈ
ｌｏｗｅｒ ＰＡＥ ａｂｏｕｔ ２０％ . Ｈｅｎｃｅꎬ ｓｏｍｅ ｈｉｇｈ ｐｏｗｅｒ ａｍｐｌｉ￣
ｆｉｅｒｓ[５￣７] ｗｉｔｈ ｈｉｇｈ ＰＡＥ ａｒｅ ｌｉｓｔｅｄ. Ａｃｃｏｕｎｔｉｎｇ ｔｈｅ ｌｏｓｓｅｓ
(ａｐｐｒｏｘｉｍａｔｅｌｙ ｅｓｔｉｍａｔｅｄ ｔｏ ｂｅ １％ ~３％ ｉｎ ＰＡＥ ｒｅｄｕｃ￣
ｉｎｇ) ｉｎｔｒｏｄｕｃｅｄ ｂｙ ｔｈｅ ｐｏｗｅｒ ｃｏｍｂｉｎｉｎｇ ｎｅｔｗｏｒｋｓ ｉｎ ｈｉｇｈ
ｐｏｗｅｒ ａｍｐｌｉｆｉｅｒｓꎬ ｔｈｅ ＰＡＥ (３０％ ￣３％ ＝ ２７％ ) ｏｆ ｏｕｒ
ｗｏｒｋ ｉｓ ｓｔｉｌｌ ｈｉｇｈｅｒ ｔｈａｎ ｔｈｅ ｌｉｓｔｅｄ ＧａＡｓ ｗｉｄｅｂａｎｄ
ＰＡｓ[５￣６] ａｎｄ ｃｏｍｐａｒａｂｌｅ ｗｉｔｈ ＧａＮ ＰＡ[７] .

Ｄｅｃｉｄｅｄ ｂｙ ｔｈｅ ｐａｒａｌｌｅｌｉｎｇ ｅｌｅｍｅｎｔ ｃｌｏｓｅｓｔ ｔｏ ｔｒａｎ￣
ｓｉｓｔｏｒꎬ ｔｈｅ ｏｕｔｐｕｔ ｍａｔｃｈｉｎｇ ｐｒｏｐｅｒｔｉｅｓ ( ｃａｐａｃｉｔｉｖｅ / ｉｎ￣
ｄｕｃｔｉｖｅ) ｏｆ ｔｈｅｓｅ ＰＡｓ ａｒｅ ｓｈｏｗｎ ｉｎ ｔｈｉｓ ｔａｂｌｅ. Ｔｈｅｉｒ ｏｕｔ￣
ｐｕｔ ｍａｔｃｈｉｎｇ ｐｅｒｆｏｒｍａｎｃｅｓ ｃａｎ ｂｅ ｒｏｕｇｈｌｙ ｏｂｓｅｒｖｅｄ ｂｙ
Ｓ２２. Ｓ２２ ｏｆ ＰＡ[７￣８] ｂｏｔｈ ｐｒｅｓｅｎｔ ｏｎｌｙ ｏｎｅ ｒｅｆｌｅｃｔｉｏｎ ｚｅｒｏ
ｆｏｒ ｔｈｅ ｂａｎｄｗｉｄｔｈ ｌｉｍｉｔａｔｉｏｎ ｏｆ ｉｎｄｕｃｔｉｖｅ ｍａｔｃｈｉｎｇ. Ｈｏｗ￣
ｅｖｅｒꎬ Ｓ２２ ｏｆ[２] ( ｌｏｗｅｒ ｏｐｅｒａｔｉｎｇ ｂａｎｄ) ａｎｄ[４] (ｎａｒｒｏｗｅｒ
ｏｐｅｒａｔｉｎｇ ｂａｎｄ) ｂｏｔｈ ａｃｈｉｅｖｅ ｔｗｏ ｒｅｆｌｅｃｔｉｏｎ ｚｅｒｏｓ ｗｉｔｈ ｉｎ￣
ｄｕｃｔｉｖｅ ｍａｔｃｈｉｎｇꎬ ｄｕｅ ｔｏ ｔｈｅ ｌｉｍｉｔａｔｉｏｎ ｏｆ ｉ￣ｍａｔｃｈｉｎｇ ｏｎｌｙ
ａｐｐｅａｒｉｎｇ ａｔ ｔｈｅ ｈｉｇｈ ｏｐｅｒａｔｉｎｇ ｂａｎｄ ｗｉｄｅｂａｎｄ ｍａｔｃｈｉｎｇ
(ｓｈｏｗｎ ａｓ Ｅｑ. (１３)). Ｂｅｃａｕｓｅ ｏｆ ｉｔｓ ｍｕｌｔｉ￣ ｓｅｃｔｉｏｎ ｃａ￣
ｐａｃｉｔｉｖｅ ｍａｔｃｈｉｎｇꎬ Ｓ２２ ｏｆ ＰＡ[５] ｐｒｅｓｅｎｔｓ ｆｉｖｅ ｒｅｆｌｅｃｔｉｏｎ
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