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Technical Data

RF Power LDMOS Transistor

N-Channel Enhancement-Mode Lateral MOSFET

This 56 W asymmetrical Doherty RF power LDMOS transistor is designed
for cellular base station applications requiring very wide instantaneous

bandwidth capability covering the frequency range of 2110 to 2200 MHz.

2100 MHz

» Typical Doherty Single-Carrier W-CDMA Performance: Vpp = 28 Vdc,

Ipqa = 600 mA, Vgsp = 0.6 Vdc, Pyt = 56 W Avg., Input Signal
PAR = 9.9 dB @ 0.01% Probability on CCDF.

Document Number: A3T21H360W23S
Rev. 0, 08/2017

VRoHS

A3T21H360W23SR6

2110-2200 MHz, 56 W AVG., 28 V
AIRFAST RF POWER LDMOS
TRANSISTOR

Gps D Output PAR ACPR

Frequency (dB) (%) (dB) (dBc)

2110 MHz 16.4 52.0 7.7 —29.3

2140 MHz 16.6 51.7 7.6 -30.2

2170 MHz 16.7 50.7 7.3 -30.7

2200 MHz 16.5 49.6 7.2 -31.1
Features

* Advanced high performance in-package Doherty

» Designed for wide instantaneous bandwidth applications

» Greater negative gate-source voltage range for improved Class C operation
* Able to withstand extremely high output VSWR and broadband operating

conditions

» Designed for digital predistortion error correction systems

© 2017 NXP B.V.
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Figure 1. Pin Connections

1. Pin connections 4 and 5 are DC coupled
and RF independent.

2. Device can operate with Vpp current
supplied through pin 3 and pin 6.
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Table 1. Maximum Ratings

Rating Symbol Value Unit
Drain-Source Voltage Vpss —-0.5, +65 Vdc
Gate-Source Voltage Vas -6.0, +10 Vdc
Operating Voltage Vpp 32, +0 Vdc
Storage Temperature Range Tstg —65 to +150 °C
Case Operating Temperature Range Tc —40 to +150 °C
Operating Junction Temperature Range (1:2) Ty —40 to +225 °C
CW Operation @ T¢ = 25°C when DC current is fed through pin 3 and pin 6 cw 156 w
Derate above 25°C 0.9 W/°C
Table 2. Thermal Characteristics
Characteristic Symbol Value 23 Unit
Thermal Resistance, Junction to Case Rogc 0.21 °C/W
Case Temperature 77°C, 56 W Avg., W-CDMA, 28 Vdc, Ipga = 600 mA,
Vgsg = 0.6 Vdc, 2155 MHz
Table 3. ESD Protection Characteristics
Test Methodology Class
Human Body Model (per JESD22-A114) 2
Charge Device Model (per JESD22-C101) C3
Table 4. Electrical Characteristics (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Off Characteristics ()
Zero Gate Voltage Drain Leakage Current Ipss — — 10 uAdc
(Vps =65 Vdc, Vgs = 0 Vdc)
Zero Gate Voltage Drain Leakage Current Ipss — — 5 uAdc
(Vps =32 Vdc, Vgs = 0 Vdc)
Gate-Source Leakage Current lgss — — 1 uAdc
(Vgs =5 Vdc, Vpsg = 0 Vdc)
On Characteristics - Side A, Carrier
Gate Threshold Voltage Vasith) 1.4 1.8 23 Vdc
(Vps = 10 Vdc, Ip = 120 uAdc)
Gate Quiescent Voltage VGsa@Q) 2.3 2.7 3.1 Vdc
(Vpp = 28 Vdc, Ipa = 600 mAdc, Measured in Functional Test)
Drain-Source On-Voltage Vbs(on) 0.1 0.15 0.3 Vdc
(Vgs =10 Vdc, Ip = 1.2 Adc)
On Characteristics - Side B, Peaking
Gate Threshold Voltage Vasith) 0.8 1.2 1.6 Vdc
(Vps = 10 Vdc, Ip = 240 uAdc)
Drain-Source On-Voltage Vps(on) 0.1 0.15 0.3 Vdc
(Vgs = 10 Vdc, Ip = 2.4 Adc)

1. Continuous use at maximum temperature will affect MTTF.

2. MTTF calculator available at http://www.nxp.com/RF/calculators.

3. Refer to AN1955, Thermal Measurement Methodology of RF Power Amplifiers. Go to http://www.nxp.com/RF and search for AN1955.

4. Side A and Side B are tied together for these measurements.
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Table 4. Electrical Characteristics (Ta = 25°C unless otherwise noted) (continued)

Characteristic | Symbol ‘

Min ‘ Typ Max Unit

Functional Tests (1:2.3) (In NXP Doherty Test Fixture, 50 ohm system) Vpp = 28 Vdc, Ipga = 600 mA, Vgsg = 0.6 Vdc, Pyt = 56 W Avg.,
f=2110 MHz, Single-Carrier W-CDMA, 1Q Magnitude Clipping, Input Signal PAR = 9.9 dB @ 0.01% Probability on CCDF. ACPR measured
in 3.84 MHz Channel Bandwidth @ +5 MHz Offset.

Power Gain Cps 15.7 16.4 18.7 dB
Drain Efficiency D 49.0 52.0 — %

Pout @ 3 dB Compression Point, CW P3dB 54.7 55.3 — dBm
Adjacent Channel Power Ratio ACPR — —29.3 -27.0 dBc

10% Duty Cycle

Load Mismatch @) (In NXP Doherty Test Fixture, 50 ohm system) Ipga = 600 mA, Vgsg = 0.6 Vdc, f = 2140 MHz, 12 usec(on),

VSWR 10:1 at 32 Vdc, 308 W Pulsed CW Output Power
(3 dB Input Overdrive from 206 W Pulsed CW Rated Power)

No Device Degradation

Typical Performance ) (In NXP Doherty Test Fixture, 50 ohm system) Vpp = 28 Vdc, Ipga = 600 mA, Vgsg = 0.6 Vdc, 2110-2200 MHz

Bandwidth
Pout @ 3 dB Compression Point 4) P3dB — 348 — W
AM/PM P — -32 — °
(Maximum value measured at the P3dB compression point across
the 2110-2200 MHz bandwidth)
VBW Resonance Point VBW,es — 125 — MHz
(IMD Third Order Intermodulation Inflection Point)
Gain Flatness in 90 MHz Bandwidth @ Pt = 56 W Avg. Gr — 0.3 — dB
Gain Variation over Temperature AG — 0.005 — dB/°C
(-30°C to +85°C)
Output Power Variation over Temperature AP1dB — 0.003 — dB/°C
(-30°C to +85°C)
Table 5. Ordering Information
Device Tape and Reel Information Package
A3T21H360W23SR6 R6 Suffix = 150 Units, 56 mm Tape Width, 13-inch Reel ACP-1230S-4L2S

. Vpbpa and Vppg must be tied

AWM=

output PAR is compressed to

together and powered by a single DC power supply.

. Part internally matched both on input and output.
. Measurements made with device in an asymmetrical Doherty configuration.
. P3dB = Pgyq + 7.0 dB where P, is the average output power measured using an unclipped W-CDMA single-carrier input signal where

7.0 dB @ 0.01% probability on CCDF.
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*C13, C14, C15, and C16 are mounted vertically.
Note: Vppa and Vppg must be tied together and powered by a single DC power supply.
Figure 2. A3T21H360W23SR6 Test Circuit Component Layout
Table 6. A3T21H360W23SR6 Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1, C9, C10, C12, C18, C20, C21 10 uF Chip Capacitor GRM32ER61H106KA12L Murata
C2,C8 9.1 pF Chip Capacitor GQM2195C2E9R1BB12D Murata
C3,C5 27 pF Chip Capacitor ATC600F270JT250XT ATC
C4,C17 0.8 pF Chip Capacitor ATC600FOR8BT250XT ATC
Ce, C7 1 pF Chip Capacitor ATC600F1ROBT250XT ATC
C11,C19 12 pF Chip Capacitor GQM2195C2E120FB12D Murata
C13,C14 2.2 pF Chip Capacitor GQM2195C2E2R2BB12D Murata
C15,C16 2 pF Chip Capacitor GQM2195C2E2R0BB12D | Murata
C22, C23 220 uF, 50 V Electrolytic Capacitor 227CKS050M lllinois Capacitor
R1 50 Q, 4 W Termination Chip Resistor ATCCW12010T0050GBK ATC
R2, R3 2.2 Q, 1/4 W Chip Resistor CRCW12062R20JNEA Vishay
Z1 2000-2300 MHz Band, 90°, 5 dB Directional Coupler | X3C21P1-05S Anaren
PCB Rogers RO4350B, 0.020", ¢, = 3.66 D90363 MTL
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TYPICAL CHARACTERISTICS — 2110-2200 MHz
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A3T21H360W23SR6

TYPICAL CHARACTERISTICS — 2110-2200 MHz
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Table 7. Carrier Side Load Pull Performance — Maximum Power Tuning
Vpp =28 Vdc, Ipga = 604 mA, Pulsed CW, 10 usec(on), 10% Duty Cycle

Max Output Power
P1dB
f Zsource Zin Zjoad b AM/PM
(MH2) ) ) ) Gain (dB) (dBm) W) (%) )
2110 4.00 —j9.46 3.69 +j8.52 2.65—j6.39 17.9 51.7 148 59.3 -13
2140 5.01 -j9.50 4.30 +j8.67 2.62-j6.38 18.1 51.6 146 59.0 -13
2170 6.30 —j9.09 5.01 +j8.70 2.52 -j6.21 18.4 51.6 144 58.5 -15
2200 8.01 —j7.71 6.12 +j8.17 2.38-j6.20 18.5 51.6 145 58.2 -13
Max Output Power
P3dB
f Zsource Zin Zjoad @ b AM/PM
(MH2) ) ) Gain (dB) (dBm) W) (%) )
2110 4.00 —j9.46 3.60 +j9.13 2.68-j6.73 15.7 52.4 174 60.3 -18
2140 5.01 -j9.50 4.33 +j9.40 2.62 -j6.63 16.0 52.3 172 59.9 -18
2170 6.30 —j9.09 5.31 +j9.49 2.53 -j6.61 16.1 52.3 169 58.8 -19
2200 8.01 —j7.71 6.79 +j8.94 2.47 - j6.56 16.3 52.3 170 59.2 -18
(1) Load impedance for optimum P1dB power.
(2) Load impedance for optimum P3dB power.
Zsource = Measured impedance presented to the input of the device at the package reference plane.
Zin = Impedance as measured from gate contact to ground.
Zioad = Measured impedance presented to the output of the device at the package reference plane.
Table 8. Carrier Side Load Pull Performance — Maximum Efficiency Tuning
Vpp =28 Vdc, Ipga = 604 mA, Pulsed CW, 10 usec(on), 10% Duty Cycle
Max Drain Efficiency
P1dB
f Zsource Zin Zioag (" np AM/PM
(MH2) @) @ Q) Gain (dB) (dBm) W) (%) ©)
2110 4.00 —j9.46 3.57 +j8.75 4.75 - 3.46 20.8 49.7 94 71.0 —23
2140 5.01 -j9.50 4.21 +j8.90 4.49 —j3.31 211 49.5 90 70.0 —24
2170 6.30 —j9.09 5.00 +j8.90 4.14-i3.68 211 49.7 94 69.0 -22
2200 8.01 —j7.71 6.22 +j8.35 3.82-j3.57 21.3 49.6 91 69.0 -22
Max Drain Efficiency
P3dB
f Zsource Zin Zioag @ np AM/PM
(MH2) @) @ Q) Gain (dB) (dBm) W) (%) ©)
2110 4.00 - j9.46 3.39 +j9.20 4.66 —j3.64 18.7 50.4 110 71.6 -30
2140 5.01 -j9.50 4.10 +j9.49 4.23-j3.73 18.8 50.4 111 70.5 -30
2170 6.30 —j9.09 5.12 +j9.63 4.02-j3.88 18.9 50.5 112 69.5 —29
2200 8.01 —j7.71 6.64 +j9.14 3.57 —j4.50 18.6 51.0 127 69.6 —26
(1) Load impedance for optimum P1dB efficiency.
(2) Load impedance for optimum P3dB efficiency.
Zsource = Measured impedance presented to the input of the device at the package reference plane.
Zin = Impedance as measured from gate contact to ground.
Ziovad = Measured impedance presented to the output of the device at the package reference plane.
Input Load Pull Device Output Load Pull
Tuner and Test Under Tuner and Test
Circuit Test Circuit
Zsource  Zin Zj0ad
A3T21H360W23SR6
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Table 9. Peaking Side Load Pull Performance — Maximum Power Tuning
Vpp =28 Vdc, Vggp = 1.5 Vdc, Pulsed CW, 10 usec(on), 10% Duty Cycle

Max Output Power
P1dB
f Zsource Zin Zigadg np AM/PM
(MHz) Q) @) ()] Gain (dB) (dBm) w) (%) ©)
2110 4.10—j7.99 3.33 +j8.00 2.22-j5.00 16.9 55.2 328 59.1 -30
2140 5.10—j7.80 411 +j8.17 2.21-j4.94 17.2 55.1 327 59.6 -31
2170 6.30 —j6.90 5.21 +j8.06 2.17 —j4.98 17.3 55.1 321 58.4 -32
2200 7.30 —j5.00 6.72 +j7.19 2.15-j4.88 17.5 55.1 323 59.5 -31
Max Output Power
P3dB
f Zsource Zin Zioad @ np AM/PM
(MHz) @) ()] Gain (dB) (dBm) w) (%) ©)
2110 4.10—j7.99 3.65 +j8.53 2.19-j5.39 14.6 55.8 381 58.7 -36
2140 5.10—j7.80 4.67 +j8.73 2.25-j5.25 15.0 55.8 380 60.1 -38
2170 6.30 —j6.90 6.15 +j8.47 2.20-j5.20 15.1 55.7 374 59.2 -39
2200 7.30 —j5.00 8.03 +j7.02 2.24-j5.17 15.3 55.7 374 59.9 -39
(1) Load impedance for optimum P1dB power.
(2) Load impedance for optimum P3dB power.
Zsource = Measured impedance presented to the input of the device at the package reference plane.
Zin = Impedance as measured from gate contact to ground.
Zioad = Measured impedance presented to the output of the device at the package reference plane.
Table 10. Peaking Side Load Pull Performance — Maximum Efficiency Tuning
Vpp =28 Vdc, Vggp = 1.5 Vdc, Pulsed CW, 10 usec(on), 10% Duty Cycle
Max Drain Efficiency
P1dB
f Zsource Zin Zioag " np AM/PM
(MHz) Q) Q) Q) Gain (dB) (dBm) w) (%) ©)
2110 4.10—j7.99 3.08 +7.95 4.17-j3.64 18.3 53.9 244 68.3 -36
2140 5.10 —j7.80 3.75 +8.13 4.08-3.16 18.7 53.6 230 68.8 -38
2170 6.30 —j6.90 4.71 +j8.12 3.79-j2.66 18.9 53.3 213 69.1 —41
2200 7.30 —j5.00 6.12 +j7.45 3.39-j2.70 19.0 53.4 217 69.4 —40
Max Drain Efficiency
P3dB
f Zsource Zin Zioag @ np AM/PM
(MHz) Q) Q) Q) Gain (dB) (dBm) w) (%) ©)
2110 4.10—j7.99 3.43 +j8.48 4.18 —j4.58 16.0 54.8 302 67.1 —41
2140 5.10—j7.80 4.35 +j8.69 4.17 —j4.07 16.3 54.6 289 67.7 —43
2170 6.30 —j6.90 5.69 +j8.53 4.06 —j3.60 16.6 54.4 275 67.6 —46
2200 7.30 —j5.00 7.55 +j7.32 3.56 —j3.70 16.6 54.6 290 68.3 —44

(1) Load impedance for optimum P1dB efficiency.
(2) Load impedance for optimum P3dB efficiency.
Measured impedance presented to the input of the device at the package reference plane.
Impedance as measured from gate contact to ground.
Measured impedance presented to the output of the device at the package reference plane.

Zsource =
Zi =
Zipad =
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P1dB - TYPICAL CARRIER SIDE LOAD PULL CONTOURS — 2140 MHz
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P3dB — TYPICAL CARRIER SIDE LOAD PULL CONTOURS — 2140 MHz
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P1dB — TYPICAL PEAKING SIDE LOAD PULL CONTOURS — 2140 MHz
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P3dB — TYPICAL PEAKING SIDE LOAD PULL CONTOURS — 2140 MHz
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NOTES:
1. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—-1994.
2. CONTROLLING DIMENSION: INCH

ADIMENSIONS H1 AND H2 ARE MEASURED .030 INCH (0.762 MM) AWAY FROM FLANGE
PARALLEL TO DATUM B. H1 APPLIES TO PINS 1, 2, 4 & 5. H2 APPLIES TO PINS 3 & 6.

TOLERANCE OF DIMENSION HZ2 IS TENTATIVE.

ATHESE SURFACES OF THE HEAT SLUG ARE NOT PART OF THE SOLDERABLE SURFACES AND
MAY REMAIN UNPLATED.

6. DATUM H IS LOCATED AT THE BOTTOM OF THE LEAD FRAME AND IS COINCIDENT WITH THE
LEAD WHERE THE LEADS EXIT THE PLASTIC BODY.

7. DIMENSIONS M AND S DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION IS

.012 INCH (0.30 MM) PER SIDE. DIMENSIONS M AND S DO INCLUDE MOLD MISMATCH AND
ARE DETERMINED AT DATUM PLANE H.

8. DIMENSIONS D, U AND K DO NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE .010 INCH (0.25 MM) TOTAL IN EXCESS OF THE D, U
AND K DIMENSION AT MAXIMUM MATERIAL CONDITION.

9. DATUM A AND B TO BE DETERMINED AT DATUM T.

INCHES MILLIMETERS INCHES MILLIMETERS
DIM|  MIN MAX MIN MAX | DIM | MIN MAX MIN MAX
AA | 1.265 1.275 32.13 32.39 s | .365 .375 9.27 9.53
BB | .395 .405 10.03 10.29 U | .035 .045 0.89 1.14
cc| .160 190 4.06 4.83 Vi | .640 655 16.26 16.64

455 465 11.56 11.81 Wi | .105 115 2.67 2.92
.062 .069 1.57 1.75 w2 | 135 145 3.43 3.68
.004 .007 0.10 0.18 W3 | .245 255 6.22 6.48
H1 | .082 .090 2.08 2.29 w4 | 265 .281 6.73 7.14
H2 | .078 .094 1.98 2.39 Y 0.695 BSC 17.65 BSC
K 175 195 4.45 4.95 Z1 |R.000 R.040 | R0.00 R1.02
L 0.270 BSC 6.86 BSC Z2 | .060 1100 1.52 2.54
M | 1.219 1.241 30.96 31.52 | aaa .015 0.38
N | 1.218 1.242 | 30.94 31.55 | bbb 010 0.25
R | .365 .375 9.27 9.53 cee .020 0.51
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PRODUCT DOCUMENTATION, SOFTWARE AND TOOLS

Refer to the following resources to aid your design process.
Application Notes

* AN1908: Solder Reflow Attach Method for High Power RF Devices in Air Cavity Packages

* AN1955: Thermal Measurement Methodology of RF Power Amplifiers
Engineering Bulletins

» EB212: Using Data Sheet Impedances for RF LDMOS Devices
Software

* Electromigration MTTF Calculator

* RF High Power Model

» .s2p File

Development Tools

* Printed Circuit Boards

To Download Resources Specific to a Given Part Number:
1. Go to http://www.nxp.com/RF
2. Search by part number
3. Click part number link
4. Choose the desired resource from the drop down menu

REVISION HISTORY

The following table summarizes revisions to this document.

Revision Date Description

0 Aug. 2017  Initial release of data sheet
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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