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RF LDMOS Wideband Integrated
Power Amplifiers

The MW4IC2020M wideband integrated circuit is designed for base station
applications. It uses Motorola’s newest High Voltage (26 to 28 Volts) LDMOS IC
technology and integrates a multi-stage structure. Its wideband On-Chip
design makes it usable from 1600 to 2400 MHz. The linearity performances
cover all modulations for cellular applications: GSM, GSM EDGE, TDMA,
CDMA and W-CDMA.

Final Application
Typical Two-Tone Performance: Vpp = 26 Volts, Ipq1 = 80 mA, Ipg2 =
200 mA, Ipgsz = 300 mA, Pqy: = 20 Watts PEP, Full Frequency Band
Power Gain — 29 dB
IMD — -32 dBc
Drain Efficiency — 26% (at 1805 MHz) and 20% (at 1990 MHz)
Driver Applications
Typical GSM EDGE Performance: Vpp = 26 Volts, Ipq1 = 80 mA, Ipg2 =
230 mA, Ipgs = 230 mA, Pqyt = 5 Watts Avg., Full Frequency Band
Power Gain — 29 dB
Spectral Regrowth @ 400 kHz Offset = -66 dBc
Spectral Regrowth @ 600 kHz Offset = -77 dBc
EVM — 1% rms
Typical CDMA Performance: Vpp = 26 Volts, Ipqgy = 80 mA, Ipge =
240 mA, Ipgs = 250 mA, Py = 1 Watt Avg., Full Frequency Band, 1S-97
Pilot, Sync, Paging, Traffic Codes 8 through 13
Power Gain — 30 dB
ACPR @ 885 kHz Offset = -61 dBc @ 30 kHz Bandwidth
ALT1 @ 1.25 MHz Offset = -69 dBc @ 12.5 kHz Bandwidth
ALT2 @ 2.25 MHz Offset = -59 dBc @ 1 MHz Bandwidth
e (Capable of Handling 3:1 VSWR, @ 26 Vdc, 1990 MHz, 8 Watts CW
Output Power
e Characterized with Series Equivalent Large - Signal Impedance Parameters
¢ On-Chip Matching (50 Ohm Input, DC Blocked, >5 Ohm Output)
¢ Integrated Temperature Compensation with Enable/Disable Function
e On-Chip Current Mirror g, Reference FET for Self Biasing Application (1)
¢ Integrated ESD Protection

e Also Available in Gull Wing for Surface Mount
¢ In Tape and Reel. R1 Suffix = 500 Units per 44 mm, 13 inch Reel
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NOTE: Exposed backside flag is source

terminal for transistors.

(1) Refer to AN1987/D, Quiescent Current Control for the RF Integrated Circuit Device Family. Go to http://www.motorola.com/semiconductors/rf.

Select Documentation/Anplication Notes - AN1987.
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MAXIMUM RATINGS

Rating Symbol Value Unit
Drain-Source Voltage Vpss 65 Vdc
Gate-Source Voltage Vas -0.5, +15 Vdc
Storage Temperature Range Tstg -65to +175 °C
Operating Junction Temperature Ty 175 °C
Input Power Pin 20 dBm
THERMAL CHARACTERISTICS
Characteristic Symbol Value (1) Unit
Thermal Resistance, Junction to Case Reyc °C/W
Stage 1 10.5
Stage 2 5.1
Stage 3 23
ESD PROTECTION CHARACTERISTICS
Test Conditions Class
Human Body Model 2 (Minimum)
Machine Model M3 (Minimum)
Charge Device Model C5 (Minimum)
MOISTURE SENSITIVITY LEVEL
Test Methodology Rating
Per JESD 22-A113 3
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit

FUNCTIONAL TESTS (In Motorola Wideband 1805-1990 MHz Test Fixture, 50 ohm system) Vpp = 26 Vdc, Ipqi = 80 mA, Ipgz = 200 mA,
Ipqs = 300 MA, Poyt = 20 W PEP, f1 = 1990 MHz, f2 = 1990.1 MHz and f1 = 1805 MHz, f2 = 1805.1 MHz, Two-Tone CW

Power Gain Gps 27 29 — dB
Drain Efficiency D _ %
f1 = 1805 MHz, f2 = 1805.1 MHz 24 26
f1 = 1990 MHz, f2 = 1990.1 MHz 18 20
Input Return Loss IRL s s -10 dB
Intermodulation Distortion IMD — -32 -27 dBc

Stability
(100 mW<P,1<8 W CW, Load VSWR = 3:1, All Phase Angles)

No Spurious > -60 dBc

TYPICAL PERFORMANCES (In Motorola Test Fixture, 50 ohm system) Vpp = 26 Vdc, Ipq1 =

1805 MHz<Frequency<1990 MHz, 1-Tone

80 mA, Ipg2 = 200 mA, Ipqz = 300 mA,

Saturated Pulsed Output Power Psat — 33 — Watts
(f =1 kHz, Duty Cycle 10%)
Quiescent Current Accuracy over Temperature (-10 to 85°C) AlgT — 5 — %
Gain Flatness in 30 MHz Bandwidth @ Poy;=1 W CW Gr — 0.15 — dB
Deviation from Linear Phase in 30 MHz Bandwidth @ Pgt=1 W CW [ — — °
1805-1880 MHz +0.5
1930-1990 MHz 0.2
Delay @ Pgyt =1 W CW Including Output Matching Delay — 1.8 — ns
Part to Part Phase Variation @ Pgy; =1 W CW DA — +10 — °

(1) MTTF calculator available at http://www.motorola.com/semiconductors/rf. Select Tools/Software/Application Software/Calculators to

access the MTTF calculators by product.

(continued)
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ELECTRICAL CHARACTERISTICS — continued (T = 25°C unless otherwise noted)

Characteristic

| Symbol |

Min

| Tvp

Max

Unit

TYPICAL CDMA PERFORMANCES (In Modified CDMA Test Fixture, 50 ohm system) Vpp = 26 Vdc, pqi1 = 80 mA, Ipga = 240 mA, Ipqaz =
250 mA, Pyt = 1 W Avg., 11930 MHz<Frequency<1990 MHz, 1-Tone, 9 Channel Forward Model (Pilot, Paging, Sync, Traffic Codes 8

through 13). Peak/Avg. Ratio 9.8 dB @ 0.01% Probability on CCDF.

Power Gain Gps — 30 — dB
Drain Efficiency np s 5 — %
Adjacent Channel Power Ratio (+885 kHz @ 30 kHz Bandwidth) ACPR — -61 — dBc
Alternate 1 Channel Power Ratio (+1.25 MHz @ 12.5 kHz Bandwidth) ALTH — -69 — dBc
Alternate 2 Channel Power Ratio (+2.25 MHz @ 1 MHz Bandwidth) ALT2 — -59 — dBc
TYPICAL GSM EDGE PERFORMANCES (In Modified GSM EDGE Test Fixture, 50 ohm system) Vpp = 26 Vdc, Ipq1 = 80 mA,
Ipg2 = 230 MA, Ipqz = 230 mA, Pyt = 5 W Avg., 1805 MHz<Frequency<1990 MHz
Power Gain Gps — 29 — dB
Drain Efficiency np — 15 — %
Error Vector Magnitude EVM — 1 — % rms
Spectral Regrowth at 400 kHz Offset SR1 — -66 — dBc
Spectral Regrowth at 600 kHz Offset SR2 — -77 — dBc
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Z1 1.820” x 0.087” Microstrip Z6 0.303” x 0.087” Microstrip
z2 0.245” x 0.087” Microstrip 7 0.640” x 0.087” Microstrip
Z3 0.345” x 0.236” Microstrip Z8 0.334” x 0.087” Microstrip
Z4 0.327” x 0.087” Microstrip 29 1.231” x 0.043” Microstrip
Z5 0.271” x 0.087” Microstrip PCB Taconic TLX8-0300, 0.030”, & =2.55
Figure 1. MW4IC2020MBR1(GMBR1) Test Circuit Schematic
Table 1. MW4IC2020MBR1(GMBR1) Test Circuit Component Designations and Values
Part Description Part Number Manufacturer
C1,C2,C3 10 puF, 35 V Tantalum Capacitors TAJE226M035 AVX
C4 220 nF Chip Capacitor (1206) 12065C224K28 AVX
C5, C6, C8 6.8 pF 100B Chip Capacitors 100B6R8CW ATC
Cc7 0.5 pF 100B Chip Capacitor 100BOR5BW ATC
C9, C11 1.8 pF 100B Chip Capacitors 100B1R8BW ATC
C10 2.2 pF 100B Chip Capacitor 100B2R2BW ATC
C12 1 pF 100B Chip Capacitor 100B1ROBW ATC
C13 0.3 pF 100B Chip Capacitor 100BOR3BW ATC
C14 10 pF 100B Chip Capacitor 100B100GW ATC
R1, R2, R3 1.8 kQ Chip Resistors (1206)

MW4IC2020MBR1 MW41C2020GMBR1
For More Information On This Product,

Go to: www.freescale.com
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Figure 2. MW4IC2020MBR1(GMBR1) Test Circuit Component Layout
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TYPICAL CHARACTERISTICS
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Pout, OUTPUT POWER (WATTS) AVG.

Figure 12. Spectral Regrowth at 400 and 600 kHz

versus Output Power

Pout, OUTPUT POWER (WATTS) AVG.

TYPICAL CHARACTERISTICS
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Figure 13. Spectral Regrowth at 400 and 600 kHz
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TYPICAL CHARACTERISTICS
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Figure 14. MTTF Factor versus Junction Temperature
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Figure 15. Series Equivalent Output Impedance
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PACKAGE DIMENSIONS
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e —— [elme@[oAl]
PIN ONE

{

INDEX

!

[

ax b1

I

!

10X b]
tt——J [@]aaa®]C]A]

E

DATUM
PLANE

\ T \ I

3 0 i
| |
ct C| SEATING F— f=— _T
PLANE v ONEY |y, Al
< E2 >
2\ A2
NOTES:

1. CONTROLLING DIMENSION: INCH.

2. INTERPRET DIMENSIONS AND TOLERANCES PER
ASME Y14.5M-1994.

3. DATUM PLANE -H- IS LOCATED AT TOP OF LEAD
AND IS COINCIDENT WITH THE LEAD WHERE THE
LEAD EXITS THE PLASTIC BODY AT THE TOP OF
THE PARTING LINE.

4. DIMENSIONS "D” AND "E1” DO NOT INCLUDE
MOLD PROTRUSION. ALLOWABLE PROTRUSION
1S .006 (0.15) PER SIDE. DIMENSIONS "D” AND "E1”
DO INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE -H-.

. DIMENSIONS "b”, "b1”, 2" AND "b3” DO NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE .005 (0.13)
TOTAL IN EXCESS OF THE "b”, "b1”, "b2” AND "b3”
DIMENSIONS AT MAXIMUM MATERIAL CONDITION.

6. HATCHING REPRESENTS THE EXPOSED AREA OF
THE HEAT SLUG.

DIM A2 APPLIES WITHIN ZONE "J” ONLY.

o

CASE 1329-09
ISSUE J
TO-272 WB-16
PLASTIC
MW4IC2020MBR1

—— N —>

VIEWY-Y
INCHES MILLIMETERS
| o[ MIN_ [ mAX | N | mAX
A | 100 | 104 | 254 | 264
A1 | 038 | 044 | 096 | 1.12
A2 | 040 | 042 | 102 | 107
D | 928 | 932 | 2357 | 2367
D1 810 BSC 2057 BSC
E | 551 | 559 | 14.00 | 14.20
E1| 353 | 357 | 897 | 907
E2 | 346 | 350 | 879 | 8.89
F 1025 BSC 0.64 BSC
M| 600 | ---| 1524 [ -
N | 270 | -—-| 68 | -—-
b | o1t | 017 ] 028 043
bl | 037 | .043 | 094 | 1.09
b2 | 037 | .043 | 094 | 1.09
b3 | 225 | 231 | 572 | 587
¢l | 007 | .ot 18 | 28
e 054 BSC 1.37 BSC
el .040BSC 1.02BSC
e2 224 BSC 5.69 BSC
e3 1150 BSC 3.81 BSC
M| .063 [ .068 16 | 173
aaa .004 10

NOTE 6

MW4IC2020MBR1 MW4IC2020GMBR1
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cl Y DIM| MIN | MAX | MIN | MAX
SEATING A | 100 | 104 | 254 | 264
PLANE A1 [ 001 [ 004 [ 002 [ 010
A2 | 099 | 110 | 251 | 279
D | 928 | 932 | 2357 | 2367

NoTES: D1 810 BSC 2057 BSC
1. CONTROLLING DIMENSION: INCH. :1 ggg gg; 1233 ‘;(1]3

2. INTERPRET DIMENSIONS AND TOLERANCES PER : : - :
ASME Y14.5M-1994. E2 | 346 | 350 | 879 | 8.89
3. DATUM PLANE -H- IS LOCATED AT TOP OF LEAD L | .018 | 024 | 490 | 506

AND IS COINCIDENT WITH THE LEAD WHERE THE L1 .01BSC 0.25 BSC
GAGE LEAD EXITS THE PLASTIC BODY AT THE TOP OF M| 600 [ --—- [ 1524 [ --—-
L1 PLANE THE PARTING LINE. N | 270 | -—-| 68 | --—-
4. DIMENSIONS "D’ AND "E1” DO NOT INCLUDE b | ot | 017 ] 028 043
MOLD PROTRUSION. ALLOWABLE PROTRUSION bl | 037 | 043 | 094 | 1.09
v IS .006 (0.15) PER SIDE. DIMENSIONS "D” AND “E1” b2 | 037 | 043 | 094 | 1.09
/ DO INCLUDE MOLD MISMATCH AND ARE b3 225 231 572 5.87
K A DETERMINED AT DATUM PLANE -H-. o | oor | o | 81 28

L 5. DIMENSIONS b, *b1”, b2’ AND "b3” DO NOT o 054 BSC 1.37B5C

t Al INCLUDE DAMBAR PROTRUSION. ALLOWABLE ol 040BSC 102850

DAMBAR PROTRUSION SHALL BE .005 (0.13) ) 224 B30 5.60 850

DETAILY TOTAL IN EXCESS OF THE "b”, "b1”, "b2” AND "b3” & : y

DIMENSIONS AT MAXIMUM MATERIAL CONDITION. e3 150 BSC 3.81 BSC

6. HATCHING REPRESENTS THE EXPOSED AREA OF M| 063 [ o68| 16][ 173
THE HEAT SINK. t 2] 8 2| 8
aaa .004 10
CASE 1329A-03
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TO-272 WB-16 GULL
PLASTIC
MW4iC2020GMBR1
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Information in this document is provided solely to enable system and software implementers to use Motorola products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits or integrated circuits based on the information in this document.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters that may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including
“Typicals”, must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the
rights of others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part.

MOTOROLA and the Stylized M Logo are registered in the US Patent and Trademark Office. All other product or service names are the property of their respective
owners. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.
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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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