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Abstract

It is difficult to realize adaptive main carrier rejection circuit in feedforward-type
LPA(Linear Power Amplifier) because the gain and nonlinear characteristics of power
amplifier are changed according to operating frequency, voltage, temperature. Usually,
pilot tones are used for adaptive LPA operation. But in this paper, the relative phase,
which is obtained through 1&Q demodulator using input signals as LO signals and
main-path & sub-path signals as RF signals, and the magnitude of main-path &
sub-path signals are compared, so main carrier rejection is obtained. The proposed
method rejects main carriers by 28.34~34.66dB(@P,=36.2~28.2 dBm/tone) with two
tones at 877TMHz, 882MHz and also rejects main carriers by 31.3dB despite changing




condition of operating voltage.
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Fig.1 (a) The block diagram of the feedforward-type adaptive LPA
using pilot tones
(b) The operating mechanism of feedforward-type LPA
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Fig. 2 The block diagram of main carrier rejection circuit
in adaptive LPA without pilot tones
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Fig. 3 (a) ALC circuit diagram
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Table 1. The output characteristics of main amplifier [dBrrvtone]
Vel V] P P, P, P Pz P P.; P.s
-14.47 | -6.13 9.53 36.2 36.2 -1.3 -4.47 -9.8
-17.8 -9.13 6.87 35.2 35.2 -2.3 -9.13 -15.3
-19.47 | -11.47 4.2 34,2 34.2 -2.97 -9.43 -15.3
-21.97 -13.97 1.7 33.2 33.2 -3.8 -11.8 -18.13
24 -23.97 | -16.6 ~0.63 32.2 32.2 48 -13.63 | -203
-29.0 -18.8 -2.97 31.2 31.2 -6.13 -15.8 -23.0
-2197 | -53 | 802 | 302 | -747 | -19.13 | -276
-2497 | -7.97 29.2 29.2 -9.13 | -21.97 | -30.63
-2863 | -10.97 | 282 | 282 | -1147 | -263
27 238 | -15.69 | 0.37 33.2 332 | -5.97 | -13.8 | -19.13
21 -20.13 | -11.97 3.7 33.2 33.2 -2.3 -9.47 -16.3
T2 ¢ H2e FYEA
Table 2. The output characteristics of subtractor [ dBm/tone]
vy | PR s e | Py P, P, Py | Ps | P,
tone]
36.2 -60.17 -52.17 -36.5 -30.67 ~38.17 -47.33 =-50.5 =-56.17
35.2 -63.0 | -55.31 | -3%5 | -41.17 | -40.67 | -48.67 | -53.17 | -58.83
34.2 ~64.87 | -57.33 | -41.83 | -4267 | -4267 | -4933 | -55.17 | -61.0




33.2 -66.83 | -60.0 -44.0 -44.17 | -45.0 -49.83 | -57.33 | -63.5
24 32.2 -69.33 -61.33 -46.83 -49.0 -47.0 -50.83 -59.3 -66.17
3.2 -74.5 -65.17 | -49.0 -50.67 | -49.33 | -52.5 -63.0 -70.33
30.2 -77.17 | ~68.0 -51.17 | -52.17 | -50.23 | -53.83 | -6533 | -72.17
29,2 ~70.33 | -54.0 -51.0 -52,33 | -55.67 | -67.67 | -76.33
28.2 -73.67 | -B6.B3 | -46.33 | -49.17 | -57.83 | -7L.0
27 33.2 -26.13 | -19.13 | - 363 | - 213 | - 3.47 | - 963 | -17.63 | -23.47
21 332 -22.8 -15.3 -0.13 | - 197 | =313 | -613 { -1313 | -19.63
q-
AlAi "UAY
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Fig. 7 The main carriers rejection characteristics according to
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CENTER B88. BaMHz SPAN 58@. BBMHz
REM 388kHz VEW Z8BkHz SWP 58. Bms

(b)
I8 8. (a) F T5%7] 29 5/ (@Py,=33.2dBm/tone, Vc=24V)
(b) AF3E = A% AA g2 54 (@P,=33.2dBm/tone, Vc=24V)
Fig. 8 (a) The output characterisitics of main amplifier(@ Py=33.2dBm/tone, V:=24V)
(b) The output characterisitics of adaptive main carriers rejection circuit
(@Po=33.2dBm/tone, Vc=24V)
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& vas] B 42} 3] SSdBC 31.3dBcE o2z @73 AT
$Hol WA F A5 AA BHE AARE ¥ 4 dck 79 o¢ 49 A9
AFE 27V H 21V 2 ulHAE we] F AFE AAH SAo|rl)
¥ATTEMN 18dEBE MEKR =-2.13dBm
RL 43. 2dBm ladB- 877. 17MH=z
Jo=2 CLi
AO=33|. 2d Bm T E
MKR
87717 MHz
s —2. 13 dBm
) ﬂ l
CENTER 882. 80MHz SPAN S58. BBMHz
REW 3I@0KkHz UBW 388kHz SWP S8. 8ms
(a)
#*ATTEN l18dE MKR =. 13dBm
RL «43. ZdBm 18d B~ B7YZ. 17MH=

kéo-safuzd Am/TCliE

17 IMHz

3 dBn
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CEMTER B888. 8@MHz
REW ZB@@kH=z

UBW 3E8kH=z

SPAN S58. @8MHz
SWFPF S50. Bms

(h)




u

a9 9. (@ AFHE F A5 AA 2 54 (@P,=33.2dBm/tone, Vc=27V)
(b) ZFAS F A% AA FHE 54 (@Pe=33.2dBm/tone, Vc=21V)
Fig. 9 (a) The output characterisitics of adaptive main carriers
rejection circuit(@P,=33.2dBm/tone, V=27V)
(b) The output characterisitics of adaptive main carriers

rejection circuit{@ Ps=33.2dBm/tone, V:=21V)
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v. 4 &

¥ sfdAs M2 YeHe AYAYFTHIE AFAHS F AE AA 2z AHAA PEE
AAlstn APE F3 AFEAE FAH WHES F ANE AA EAHELE 97 98 Pilot
tone o AFE3AA T & =&olA &= Pilot tonesS AFE#o] flo] wlr] 3R MEHE
MBS AEF MY HAY FEZ7]9 Y wo QrlEE Hx UY 2ldo g F Hzs
BE Az AFEZY A 94 AR HnE F AT A EAHS IS £ U= A 9
W& AlAlEH .

DCS A&z dgL dAY FFHINE A 3 F AE AAE AlF JEE A3}
o 2-tone APE & & FI} F FE£7|9] F¥o 36.2 28.2dBm/tone W 28.34~34.66
dB2] F 4% AA EHE 49 + U3iey, A¥AYgFFH7]9 F34 AYE 21~ 27TVE ¥
BAAE 7o b3 F A% AA EAHE AT

of A WM& 71&Y 9T MY AY FE7] AFPA L H3eo AFHA oA HA
ool FEAo] o]FolA L Y HY F X7 g9 i FF AL e M= A
FAHog FAo] o]FolAE AFAHE F AF AA BEAHE MAE gAsda A &
Al AR 7HEs A wWoleta wekg,
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