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Abstract

In this paper, the LPA(Linear Power Amplifier) using new analog feedforward linearizer for
IMT-2000 frequency band(2110MHz~2170MHz) is proposed and fabricated. The designed analog
feedforward linearizer system possessing the characteristics of stable operation for input power
variation is simple structure and small size. When two~tones in IMT-2000 frequency band are
applied to an amplifier, this LPA have the average output power is about 30W and the IMD value
is below about 60dBc without correcting the circuit. In camparision with an amplifier without
feedforward system at the same output power, the supposed analog feedforward linear amplifier
posseses improved the IMD characteristics of over 23dB.
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Fig. 1. The basic feedforward type linearizer.
37 2. A A el WE AR AHEA

Fig. 2. The cancellation characteristic vs. the power
and phase errors.
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Table 1. Linear Power Amplifier Characteristics
(f1=2109.5MHz, £,=2110.5MHz)

FiaERR

30MHz thehwellA] 44.4dBm £ sh= 7-$- 60dBc ©14+
of Ezx Als E#¥e zedh 7 wle
145mm % 208mmE. Motolora 3]Al2] MRF-21125% &
T EAsHZ olgsiel Adslelx 46 dBm
4oW) EH3te At FFEE YL BEWIV=26V,

E: 2. A¥EE]e] FAEA((=21305MHz, f=
2140.5MHz)

Table 2. Linear Power Amplifier Characteristics
(f1=2139.5MHz, =2140.5MHz)

£ .
LPAZH Y MD EHldBe]__ saz
AsskAd A¥ste | 7i4d=HdBI
£ f
! 2 N ofi~ts| 26011 | 261t | 2606y || 261-Fo | 2621

413 411 || 3B5 | 334 | 616 | 578 | 261 | 244
403 401 | 370 | B5 | 610 | 595 | 240 | 240
3.1 390 || 393 | 369|655 610 | 262 | 241
330 380 | 416 | 404 | 655 | 637 | 230 | 233
370 370 || 443 | 415 | 655 | 665 || 212 | 240
470 | 45 | 661 | 665 || 191 | 210
363 30 | 498 | 469 | 68| 665 || 160 | 186
Al 340 || 539 | 503 | 666 | 655 | 117 | 152
331 380 || 568|530 | 656 665 | 88 | 125
321 R0 582 5 | 66| S| 74 | 100

=® 3. A¥FFEe FREA(N=21605MHz, fo=
2170.5MHz)

Table 3. Linear Power Amplifier Characteristics
(f1=2139.5MHz, £+2140.5MHz)

. IMD EAJ[dBc] EACES . IMD 5-4[dBc] AT P
=47 iy LPAZH A i
LPAZZ A R asie | 71deHdBl] 4 Az A¥sls | NAIHdB]
f 2 Nopto] 2661 |26-62| 2661 || 261 62| 260 f 2 N ofipy |o6-fi| 261t | 2661 | 2662 | 260 ¢
(CBH'X/t) (dBITl/t) 1712 2711 1712 2711 1712 2711 (dBm/t) (dBIIl/t) 1712 2711 1712 2711 1712 2711

4.3 411 380 360 | 630 | 636 || 250 | 276

408 405 | 378 | 30| 660 | 688 | 272 | 338

405 401 || 390] 370 | 642 | 673 | 252 | 303

306 395 | 390 | 363|646 | 672 | 266 | 309

391 391 || 407] 385 | 61| 688 | 244 | 303

388 385 || 405 | 380 | 642 | 680 | 237 | 300

383 381 || 421 401 | 658 | 656 | 237 | 255

376 375 || 420 | 396 653 | 670 | 233 | 274

373 371 | 438 | 416 | 668 | 666 || 220 | 240

366 365 || 437 | 412 ] 651 | 660 | 214 | 248

363 363 |45 432 | 68| 663 | 03| 226

361 3H6 | 455 | 428|666 | 61 | 201 | 23

B5 PS5 | 472) 453 1660 | 60 ) 188 ) 207

A3 346 | 477 | 48| 63 | 61 | 176 | 203

345 343 1492 | 472 | 660 | 663 || 168 | 186

338 336 | 498 |470| 653 | 651 || 155 | 181

335 333 [[503| 490 | 660 | 668 | 157 | 168

328 326 | 5LO | 489 | 653 | 651 || 143 | 162

325 R3 | H43| 518 | 660| 658 | 11.7 | 140

318 316 || 528 | 505 | 663 | 661 || 125 | 146
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Table 4. Linear Power Amplifier Characteristics
for frequency distance.(Center Freq. :
2140MHz)
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fi fo  ||21-f| 2f2—1| 2f; - | 2f2-f| 261~ f| 2fo—1| 261 | 2601

(B @BmA) 2 | 1 | 2 | 1| 2|12 ]
413 411 1616]57.8|620|662)60.3]598]1625|535
405 401 [161.0 595|608 |65.2]60.0|685(61.3|57.7
301 391 ||655|6L0|626|657]625|67.1|61.3|59.0
383 381 |665(637{641(665(64.2|655|65060.7

655|655(|656|655|63.7(63.7(652|60.7
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Fig. 6. IMD Cancellation Chart.(fi=21395MHz, f=
2140.5MHz)
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