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Atk A2 Pallet Amplifiers 2 A9 Bias Alo] 3|2, &%o] W& Gain B3 2, Sequence 3= o

Main A9 Dropol W& H3 325 FAFA
WiMAX  Signal-&

o]-8-3F Modulation Power 10Watt Testol 4]

°F 36.8~38.3%<] Pallet &&3 DPD

Solution¢! TI GC5325SEK DPD Board AF-& A ACLRS ¢F 46dBc ol A< 7HAl= ZAow =4}

2 =olAl AZE Pallet Amplifiers= Upper Band®} Lower BandZ 7o #|2& %

H 7]<E Pallet

Amplifiere} &2 d1}2] Pallet Amplifier® 2496~2690MHzol A E5F AF&3lH A FHd o] AlEH a1 Q=

Pallet Amplifierell 4|3l Size7}
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FH 2 (GaAs)
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AEo] §& 9 =7] HollA FX Pallet Amplifier 2 o}
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Metal Oxide Semiconductor) A#}ell H] & Amplifier
T3 °ll 1 S E&AR0 SHAA o]HES
ZAA 3 vk wEbA] dAstdE wEA AAbe 7)E
WA Aztel wle o A skel a1 ZEstel] A
g Axtet & 4 9k
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2.1 A3 2F t=A A%} Packaging

Ag g wEA 2zt 712 Celldl Die #E A
AZE Amplifiere]l 2 #&8tE Aol AAHow
ek ojg o] 7] wliEol Packaging ¥ AHoRE
Z3lo] dutx o w2 Al83}+= Package
9] RHEE zhFojop gty 3 Package ¥

Transistore= Amplifier 749 §oA3 A2 B

¥ Transistor

g Ads 7HE Sk

As2E wEA AAE QA 2o AwE uvhet
ol @9l W4 & & FHY 5L 7 2E A
o] 7hsstr] wWEol AFE Tl v WAl Az
EOH H| 3l A3 8l¥l Package®] Ab§-o] & |3}t

B =R AZE Pallet Amplifiere] AF&¥® =
sl W=A AA= v Cree A2l 8Watt 5 =
i 30Watt & =95 2z Ast 4F vheA &
A2 4, (F)RFHICO| A Packaging 4<% %3 o
L3 & A7)0 PackageE @3 &9t}

5,10

[ 1] d3}2dF WFeA] 2219 Package Layout

r&

Package® 8Watt ¥ % 30Watt 72 A3}zF
= &A= LDMOSY v w5 &9 4E
Package©ll 1|3l 60% o]3sle] A7]E 7HAH A3
F& WA E T ol oy o] glth ol& s}

f

|

Astdgs A ix}«] Active Model% A}-§-3to
Circuit Simulation Tool %1 AgilentAle] ADSE &
3] Packaging ¥ Transistor® Simulation¥} Lo
wWE2 PCB External Matching Simulationg % 3§3}
a1, I A3E vy oz PCBE A #A5 s

54 Hd58o=2 A84d PCBE 8r = 35 H =
0.765mm, T = 0.035mm, tanD = 0.002 ¢! Taconic
ALe] RF35 71#& AHE stsleow, dAF&o=w A%
¥ PCB9 Layout2 ol [18 2]o YEWAL
ol wE Test A¥+= obeff [E 1]o YERH AT

crogotsp

[23 2] Package External Matching PCB Layout

[ 1] A32F v=a 24 Package® RF E4

Test Frequency 8 Watt 30 Watt &
[2.6GHz] Package Package
Voltage 30V 30V

IDQ Setting 230 mA 300 mA
Gain 164 dB 14.8 dB
Peak Power 40.5 dBm 45.65 dBm
Current 505 mA 1.496 A
Peak Efficiency 741 % 79.9 %

[E 1]¢] Test Z¥E= %3le] Packaging %
PCBol A% s H3zdFs wea 227 /A s 88
o = =

2 oF 70%E F3lste soR FAHEJSH, o
LDMOS % dA ArgHa 9l v WAl 2
o] Uit 50%ule &S VAT e g
b 953 =2 FAIE & F ATk

2.2 Doherty Structure

Amplifier 7|eelA 2&E A 7= W F
A Doherty Structure® 7} 7t

dol &olstil && VN EHIE Fof JHE Ao

o 1 Al 2tel Amplifier=
| ¥+= 2-Way Doherty
= o [ 319 2

Q—{ Peaking H 50 ohm 35.4 ohm /4 }—Q

50 ohm »/4

Q—{ Carrier H 50 ohm

[23 3] Basic Doherty Structure

[z 3lelA  YE 2-Way  Doherty T%=

Carrier Amplifier’} Saturation & A]F A

_77_



20104 st=4ts )| =53

Peaking Amplifier’} Turn On WA &3 o]
Combine & Fx=2Z4 Carrier Amplifier9]
Saturation & =% dgo] FUsFo], A E&&
FA A FoEzH &S MAstE FERo|Hh

[1¥ 3] 2-Way Doherty Structure®} 30Watt &
o] Packaging® ZstdF 2AE o8& ATE

[e}
PCB¢] Layout °]t}.

A% PCBE 94 AHEE PCBSH $9% PCBE
Agegor, 48 RF CW 54 2%8 oe
[ 2100 bl e,

[9 3] #39 Doherty %% PCB Layout

[E% 2] 794 Doherty %2 RF E4

Test Frequency 30Watt 5+ AFAE 242 o] &3
[2.6GHz] Doherty Structure
Voltage 30V
. Carrier 300 mA

IDQ Setting Peaking 5V
Peak Power 4852 dBm

Current 3.652 A

Peak Efficiency 81.34 %

Packaging © 30Watt 5 #3Z4F WA A2AH
t}  Packaging ® 30Watt w ZA3}4F 2A9
Doherty Structure® % -83}o] Total 60Watt 522
T Aol @& Y FollA T2 5ES VHHS
™, ¢ 35dBm &A= Hd 10% A=e &&o]
MAER L B4 &9 10Wattell A& oF 65% B%=
o] g&o] A=At

2.3 Pre—Drive T4
Pallet Amplifier<
9} Main Amplifier?t e & FF3l7]dE =< Input

A ZFskoll 9lo] Drive Amplifier

PowerE € Q2 3}7] wj&Fo] F7}%4 2 & Pre-Drive
@S FAEe] He Input Power®Z S = e
S = Folof gt

o
B = A A2E Pallet Amplifier~= RFHIC A}
°] P1dB 20dBm H¢ AP410(SOT-89 Type)}
Sirenza AFe] 1W 5 SZA-2044(4 *4 QFN Type)=

Ab-&-3lo] Pre-DriveZ -4 319t
A #¥ Pre-Drive ©2] RF Modulation &3 54
2 of# [ 3o YEe )

A AT 8Watt & HAIAFE WAl Ao}
30Watt + é‘ﬁ}é} A A2xke] Gaing F3h
5 3

[¥ 3] 7+3% Pre—Drive ©&¢] RF &4

Test Frequency [2.6GHz] Pre-Drive T
Voltage 5V
. AP410 40 mA
1DQ Setting o7\ “o0ua 260 mA
Total Gain 384 dB
ACLR @ 17dBm -5.27TMHz +5.27MHz
[WiIMAX 20MHz Signal] 46.6dBc 46.3dBc
Current @ 17dBm 300 mA

2.4 Bias Sequence

datdg WA AxE Gateol S()dAE ARE
sh= AAfolth. wheF Gateol &x el A7bHA &
< A"l A Drain Aol QI7bd 49 dAstds wh
%A A2x7t DamageES AW @l wet i
Fsdol 7] witel 9ol 433 Bias 3| =9}
BiasE T4 o2 A7tst7] 918k Sequence 3=
AbgdfjoF 3t} A ZE Pallet Amplifierss FET 2
OP-AMP5S S ©] &3}l Sequence 3| Z2E T8 3
o 0] wE Bias Sequence Timing< t& [
g 4]12 4 HAh

N

& ey EEDEE A Eh S o e T

[2¥ 4] Bias Sequence Timing

Main A9 <17} Al Gateoll Q17FE &= Ade -12V
Zhgo g A d=EEy, oF 200ms Delay ©]% Drain
ol A7tEo] A 7]‘ Fl o &

-
Damage ¥ 3£&2 18 5

-

2.5 Amplifier Pallet A3}t
ok yEld A¥ES wigoz A Amplifier
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Palletg A zFstx A ZE Pallete] RF 4 2 DPD
Test 235 [# 4] 2 [29 5] YeERRSAT

[¥ 4] 73 ¥ Pallet Amplifiere] RF 54

Test Frequency [2496~2680 MHz] Pallet Amplifier
Pre-Drive 5V 300mA
Voltage, IDQ 7150 "\ i 30 V 620mA
Total Small Signal Gain 61.4 dB
ACLR @ 40dBm -5.27TMHz +5.27TMHz
WiMAX 2FAPAR 8.0 > 26.3dBc > 255dBc
DPD ACLR @ 40dBm -5.27TMHz +5.27TMHz
WiMAX 2FA PAR 8.0 > 46.8dBc > 46.3dBc
Current Consumption@ 40dBm 0.74A ~ 0.76A
Efficiency @ 40dBm 36.9% ~ 38.3%

% DPD Solution : TI GC5325SEK DPD Board

& Agilent Freq/Channel
M2 527 Wz
Ref 37.1 dBm *fitten 16 4B -46.60 dB || , Center Freq
il 25 GHz
Log = =
19
dB/
OFfat
321
i

Start Freq|
2.57560068 GHz

]
1l ]
|

Stop Freq|
2665 GHz]

CF Step|
90.0000008 MHz|
PAwvg Auto Man]

Center 2.536 68 GHz ~ Span 30 MHz
#Res BH 100 kHz WEM 1 kM Swess 7398 ms (801 prs) || , FTeQ Offset

Marker  Trace Type X Rz Auplitude
1R 2.585 B8 GHz 16.88 dBn

1 Freq
1a 1 Freq -5.27 MHz -47.32 dB
2R (1) Fraq 2.595 88 GHz 16.88 dBn
Freq

Signal Track
5.27 MHz Sago e (00 OFf

Copyright 2000-2007 Rgilent T

[2¥ 5] 2590MHz DPD Test A%}

3. 48
B =R es AAY AR FEu s 1F
49 HA3}ZE(Gallium Nitride) ®=A LA
Packaging 3 7%< %3}¢] TransistorZ Td3I S

A
o F3HEH Transistore F7F42 & NAS 23
Doherty StructureE 283t WIMAX % LTE
Systemoll 4] d849 F v 31 & % Size
Reduce ¥ Pallet AmplifierE A 2}3} &t}
A2t Pallet Amplifier Small Signal Gain

61.4dB¢} -17dB ©]&t¢] Input Return LossE 7}#
H, WIMAX 10Watt &2 oA 36.9~38.3%< i

&7} 25dBe ©]/d¢] ACLR 54< el

e TI GCH325SEK DPD Board A8 Alde&
46.3dBc °]*e] ACLR 54 YEeER AT

A A AZE Pallet Amphfler-J A7)+ 130 %80 *
18.8mm(Cover x3)o = WIMAX 2496~2680MHz
J9gS 5 AFES 4= Qo 7[Fo| Upper Band,
Lower Band® o] AbE Q1 ALY & =9
9] Pallet Amplifiere} B]ste] & wl 4 10% ©]
el =277 Ak A

A ZE Pallet Amplifier= WiMAX % LTE%S ¢
System T4 Ao €& % F7F &8 WHolA & 9]
HE 7 5 & ez Zgdn.
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