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PXAC200902FC

Thermally-Enhanced High Power RF LDMOS FET
90w, 28V, 1805 — 2170 MHz

Description

The PXAC200902FC is a 90-watt LDMOS FET with an asymmetric
deisgn intended for use in multi-standard cellular power amplifier ap-

plications in the 1805 to 2170 MHz frequency band. Features include ~ H~37248
dual path design, input and output matching, high gain and a thermally- - 4
enhanced push-pull package with earless flange. Manufactured with
Wolfspeed's advanced LDMOS process, this device provides excellent ~ PXAC200902FC
thermal performance and superior reliability. Package H-37248-4
] ) ) Features
Single-carrier WCDMA Drive-up
Vpp = 26 V, Ing = 230 mA, f = 1880 MHz e Broadband internal input and output matching
3GPP WCDMA signal, e« Asymmetric Doherty design
10 dB PAR, 3.84 MHz bandwidth - Main: P1dB = 35 W Typ
24 T T [== 60 - Peak: P1dB =55 W Typ
o Efficiency __-=~ Tvoi
a Ji2d e Typical CW performance, 1920 MHz, 26 V,
- 2 7 40 - Output power at P1gg = 50 W
g B og . - Efficiency = 58%
S 16 —> aiz\ 20 x - Gain = 16.6 dB
T Iy e Capable of handling 10:1 VSWR @28V, 90 W (CW)
LC\I:) 12 0 & output power
g s L N 20 uéj ¢ Integrated ESD protection
:% PAR @ 0.01% CCDF * ESD Rating: Human Body Model, Class 1C (per
2 4 -40 ANSI/ESDA/JEDEC JS-001)
@
L e Low thermal resistance
0 = -60 * Pb-free and RoHS compliant
25 30 35 40 45 50
Average Output Power (dBm)

RF Characteristics

Single-carrier WCDMA Specifications (tested in Wolfspeed Doherty test fixture)
Vpp = 26V, Ing = 230 MA, Vgs(peak) = 1.3V, PouT = 15 W avg, f = 1920 MHz, 3GPP WCDMA signal, 3.84 MHz channel
bandwidth, 10 dB peak/average @ 0.01% CCDF

Characteristic Symbol Min Typ Max Unit
Gain Gps 16.5 17.2 — dB
Drain Efficiency Ul 45.0 50.3 — %
Adjancent Channel Power Ratio ACPR — -27.0 -25.5 dBc

All published data at Tcase = 25°C unless otherwise indicated

ESD: Electrostatic discharge sensitive device—observe handling precautions!
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DC Characteristics

Characteristic Conditions Symbol Min Typ Max Unit
Drain-Source Breakdown Voltage Vgs=0V,Ipg=10 mA V(BR)DSS 65 — — \Y
Drain Leakage Current (main & peak) Vpg=28V,Vgg=0V Ipss — — 0.1 pA
Vps=63V,Vgs=0V Ipss — — 1.0 pA
Gate Leakage Current (main & peak) Vggs=10V,Vpg=0V lgss — — 0.1 pA
On-State Resistance  (main) Vgs=10V,Vpg=0.1V Rps(on) — 0.22 — Q
(peak) Vgs=10V,Vpg=0.1V Rps(on) — 0.16 — Q
Operating Gate Voltage (main) Vps =26V, Ipq =230 mA Vas 2.15 2.65 3.15 \Y
(peak) Vps=26V,Ipq=0A Vas 0.80 1.30 1.80 Vv

Maximum Ratings

Parameter Symbol Value Unit
Drain-Source Voltage Vpss 65 \
Gate-Source Voltage Vas -6 to +10 \Y
Operating Voltage Vpp 0to +32 \Y
Junction Temperature Ty 225 °C
Storage Temperature Range TsTG —65 to +150 °C
Thermal Resistance Main (Tcasg = 70°C, 26 V, Ipq = 230 mA, 15 W CW) RoJc 1.75 °C/W
Peak (Tcase = 70°C, 26 V, Vgs = 1.3V, 41 W CW) Rouc 0.76 °C/wW

Ordering Information

Type and Version Order Code Package and Description Shipping

PXAC200902FC V1 RO PXAC200902FC-V1-R0 H-37248-4, ceramic open cavity Tape & Reel, 50 pcs
push-pull, earless flange

PXAC200902FC V1 R2 PXAC200902FC-V1-R2 H-37248-4, ceramic open cavity Tape & Reel, 250 pcs

push-pull, earless flange
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Typical Performance (data taken in a production Doherty test fixture)

Single-carrier WCDMA Drive-up Single-carrier WCDMA Drive-up
Vpp = 26V, Ing = 230 mA, f = 1900 MHz Vpp =26V, Ing = 230 mA, f = 1920 MHz
3GPP WCDMA signal, 3GPP WCDMA signal,
10 dB PAR, 3.84 MHz bandwidth 10 dB PAR, 3.84 MHz bandwidth
24 — = 60 24 — T = 60
. Efficiency _.-~ — Efficiency _--~
m L [as] ’r’
T 20 —— 40 S 20 - 40
< ”/ % ’,/
8 16 —= — - 20 $ O 16 == —— 20 3
I} 2 Gain S| | e = Gain <
e 12 0 ¢ ® 12 0 &
o ° o
5 | 2l |8 | 2
S 8 "PAR @0.01% CCDF [— -20 1§ 5 8 | -20 I§
z z PAR @ 0.01% CCDF
< 4 -40 % 4 -40
§ §
0 — -60 0 — -60
25 30 35 40 45 50 25 30 35 40 45 50
Average Output Power (dBm) Average Output Power (dBm)
Single-carrier WCDMA 3GPP Drive-up Single-carrier WCDMA
Vop =26V, Ing = 230 mA, f = 1880-1920 MHz Broadband Performance
3GPP WCDMA signal, Voo = 26V, Ipg = 230 mA, Pgyr = 41.76 dBm
10 dB PAR, 3.84 MHz bandwidth 3GPP WCDMA signal, 10 dB PAR
-10 T —7 60 20 60
----- Efficiency et
20 H —e— ACP Up e 50 —
— . .
2 —— ACPLow || 5 Gain " | ~_ =
T 30 — 40 X 15 55
S P 2 o 2y
2 , c m )
— / 2 ° o
= 40 / — 30 © - 3
/ i 3 =
% 4 - O -a‘s--‘\--\ L
o 950 —- 1880 MHz H 20 £ 10 —=2 S o 50 <
) y - —— 1900 MHz a Sves- - o
< 60 L2 1920 MHz || 10 Efficiency a
-70 — 0 5 — 45
29 34 39 44 49 1750 1850 1950 2050 2150
Average Output Power (dBm) Frequency (MHz)
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Typical Performance (cont.)

CW Performance
Single-carrier WCDMA - -
B %b | Porf Vip = 26 V, Ipg = 230 mA
roadband Fertormance ——— 1880 MHz Gain 1900 MHz Gain
Vop =26V, Ipg =230 mA, Poyr = 41.76 dBm, ——— 1920MHz Gain ~ ===— 1880MHz Eff
3GPP WCDMA signal, 10 dB PAR 1900MHz Eff = === 1920MHz Eff
225 5 1 ‘ 0
18 Efficiency ‘745 60
250 —ACP UP 10 ”,<= Gain
—~ | / S 17 — 44 50
@ | @ —~ /';J“ \ =
T 275 - 15 4 D 46 o 0 =
o - -~ fo o
2 /Tgaut Return Loss c = / \ 5]
0. 30.0 20 2 ® 15 ; 30 S
(<'() / &) © /4‘/ { E
325 \ -25 3 H // 2
. B 5
\/ - 13 10
-35.0 — -30 12 0
1750 1850 1950 2050 2150 25 30 35 40 45 50 55
Frequency (MHz
d v ) Output Power (dBm)
CW Performance CW Performance
at various Vpp at various Vp,
Ioq =230 mA, f = 1880 MHz loq = 230 mA, f = 1900 MHz
19 [ I 70 19 T T 70
i Vpp =24V — >
18 H Vop=22V — s~ 60 18 H Vpp =28V e o 60
Vpp =26V — ’7_..»‘ Vpp =32V L= s H L
= 17 | Vpp =30V ’a', 2 50 - = 17 I > 50 %
< 4% < z ! 3
£ 16 7T —— 40 3 £ 16 - 0 3
8 20T c| |8 \ g
5 15 77 30 5 5 15 77 30 €
2 ’ s \ E s A L
g 14 57 20 L 14 7% \ 20
24 \ 2% Gain
13 = Gain— 10 13 e 10
Efficiency EffICIenCY
12 ‘ ‘ —J 0 12 ‘ S
25 30 35 40 45 50 55 25 30 35 40 45 50 55
Output Power (dBm) Output Power (dBm)
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Typical Performance (cont.)

CW Performance Small Signal CW
at various Vp Gain & Input Return Loss
Iog = 230 MA, f = 1920 MHz Vpp = 26 V, Ipg = 230 mA
19 70 25 0
18 — ] 60 i
B atd 20 ain 5 &
\ —
o 17 2,5 N 50 o — K
) R \ i R cl 4 @
£ 16 i -Gaing 40 % g " 10 3
© l,” \ g Q0 / £
& 15 [Efficiency 47 0 5 3 10 15
z i \ = s ) o
o '/"‘ \ 20 o Input Return Loss E:
LT V=24V — 5 P 20 &
13 Vpp =28V =— 10 =
Vpp =32V
12 * — 0 0 — 25
25 30 35 40 45 50 55 1825 1875 1925 1975 2025
Output Power (dBm) Frequency (MHz)

See next page for load pull information
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Load Pull Performance

Z Source

Main side load pull, pulsed CW signal: 160 us, 10% duty cycle, Vpp = 28 V, Ipq = 230 mA

P1dB
Class AB Max Output Power Max PAE
Freq Zs VAl Gain PouTt PouTt PAE VAl Gain PouTt PouTt PAE
[MHZ] Q] Q] [dB] [dBm] W] [%] Q] [dB] [dBm] W] [%]
1880 | 8.89-j15.56 6.31-j9.65 19.5 46.76 47.4 57.3 12.29 - j4.78 21.8 44.96 31.3 68.5
1900 | 9.25-j15.69 | 5.47—j10.96 18.8 46.4 43.7 49.8 12.17 - j5.25 21.9 44.62 29 64.1
1920 | 12.83-j18.84 | 6.42-j10.7 19.5 46.6 45.7 55.7 11.76 — j4.27 22.0 44.6 28.8 66.5

Peak side load pull, pulsed CW signal: 160 ps, 10% duty cycle, Vpp =28 V, Ipq = 280 mA

P1dB
Class AB Max Output Power Max PAE
Freq Zs Z Gain | Poyt | Pout | PAE Z Gain | PouT | Pout | PAE
[MHz] [] (] [dB] | [dBm] | [W] [%] (] [dB] | [dBm] | [W] %]

1880 3.46 —j8.04 3.21-j6.17 19.3 48.4 69.2 56.8 3.21-j6.17 22.3 45.96 39.4 68.6
1900 3.5-j8.19 3.21-j6.44 19.3 48.1 64.6 53.8 6.2 -j3.08 221 45.9 38.9 64.3
1920 4.29-j9.3 3.083-j6.35 19.3 48.3 67.6 54.6 5.33-j3.12 21.9 46.3 42.7 66.0

Reference Circuit Assembly, 1880 — 1920 MHz

DUT PXAC200902FC V1

Reference Circuit No. LTA/PXAC200902FC VA1

Order Code LTA/PXAC200902FC VA1

PCB Rogers 4350, 0.508 mm [0.0207] thick, 2 oz. copper, & = 3.66

Find Gerber files for this test fixture on the Wolfspeed Web site at http://www.wolfspeed.com/RF
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Reference Circuit (cont.)

R0O4350, 20 MIL (60) Wospeed  RO4350, 20 MIL  (61)
VGS(main) VoD
0
x
>
[9)
S
RF_IN bood RF_OUT
o
N
m
o
. =]
%14 —@
C213
c1o1 — VoD
VGS(peak) C211
E 78 C210
C212
C106
PXAC200902FC_IN_01 PXACZOOQOZFC_OUT:(‘)W’I_‘ ‘
Reference circuit assembly diagram (not to scale)
Components Information
Component Description | Manufacturer P/N
In
C101, C102, C104 Capacitor, 18 pF ATC ATCB600F180JW250T
C103 Capacitor, 9.1 pF ATC ATC600F9R1JW250T
C105, C106 Capacitor, 10 pF Taiyo Yuden UMK325C7106MM-T
R101, R102 Resistor, 10 Q Panasonic ERJ-8GEYJ100V
R103 Resistor, 5.6 Q Panasonic ERJ-8RQJ5R6V
R104 Resistor, 50 Q) Anaren C8A50Z4A
U1 Hybrid Coupler Anaren X3C19P1-03S
Out
C201 Capacitor, 15 pF ATC ATCB600F150JW250T
C202 Capacitor, 0.7 pF ATC ATCB600FOR7CW250T
C203 Capacitor, 10 pF ATC ATC600F100JW250T
C204, C206, C208, Capacitor, 10 uF Taiyo Yuden UMK325C7106MM-T
C210, C211, C212
C205, C209 Capacitor, 18 pF ATC ATC600F180JW250T
C207, C213 Capacitor, 220 pF Cornell Dubilier Electronics SK221M050ST
C214 Capacitor, 1.6 pF ATC ATC600F1R6JW250T
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Pinout Diagram (top view)

Main Peak s

ﬂ ﬂ J Pin Description

D1 b2 D1 Drain device 1 (Main)
D2 Drain device 2 (Peak)
G1 Gate device 1 (Main)
G2 Gate device 2 (Peak)

S Source (flange)

—_——

—_—

G1 G2

See next page for package outline specifications
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Package Outline Specifications

Package H-37248-4

(8.89
.350])
2X 45°X 2.72 - (5.08
[45° X .107] [-200])
‘ ¢
L L +0.13
2X 4.83+0.51 o 0o 4XR0.76 38
.190+0.020 +0.005
[ ] ‘ ‘ ‘ [ R.030 )15 ]
? ? \ \ \
FLANGE 9.78 LID 9.40 i | 19.43+0.51
[.385] 1.370] ¢ [.765+0.020]
L $ | | |
I f I
‘Gﬂ ‘ ‘GZ
I I
4X 3.81
[.150]
2X12.70
- .500] =
SPH 1.57
062
.062] 19.81+0.20
~ [.780=0.008] ’

‘ ‘ 1.02
\ VF [.040]

3.760.25 J

[.1480.010]
20.57
[.810]

Diagram Notes—unless otherwise specified:

1. Interpret dimensions and tolerances per ASME Y14.5M-1994
Primary dimensions are mm, alternate dimensions are inches
All tolerances + 0.127 [0.005]
Pins: D1, D2 — drain, G1, G2 — gate, S — source (flange)
Lead thickness: 0.10 +0.076/—0.025 mm [0.004 + 0.002/-0.001 inch]
Gold plating thickness: 1.14 + 0.38 micron [45 + 15 microinch]

I o S A
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Revision History

01 2015-06-08 Advance All First Data Sheet for this released product.

02 2015-10-27 Production All Updated and firm specifications for released product.
02.1 2016-02-11 Production All Updated Order Code and Reference Circuit MHz

03 2018-06-29 Production All Converted to Wolfspeed Data Sheet

For more information, please contact:

4600 Silicon Drive
Durham, North Carolina, USA 27703
www.wolfspeed.com/RF

Sales Contact
RFSales@wolfspeed.com

RF Product Marketing Contact

RFMarketing@wolfspeed.com
919.407.7816

Notes

Disclaimer

Specifications are subject to change without notice. Cree, Inc. believes the information contained within this data sheet
to be accurate and reliable. However, no responsibility is assumed by Cree for any infringement of patents or other rights
of third parties which may result from its use. No license is granted by implication or otherwise under any patent or pat-
ent rights of Cree. Cree makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose. “Typical” parameters are the average values expected by Cree in large quantities and are provided for
information purposes only. These values can and do vary in different applications and actual performance can vary over
time. All operating parameters should be validated by customer’s technical experts for each application. Cree products
are not designed, intended or authorized for use as components in applications intended for surgical implant into the
body or to support or sustain life, in applications in which the failure of the Cree product could result in personal injury or
death orin applications for planning, construction, maintenance or direct operation of a nuclear facility.

Copyright © 2018 Cree, Inc. All rights reserved. The information in this document is subject to change without notice. Wolfspeed™ and the Wolfspeed logo are trademarks of Cree, Inc.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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