RFPAS5201E

WiFi Power Amplifier
5.0V, 2.4GHz to 2.5GHz

The RFPAB201E is an integrated Power Amplifier (PA) designed for
high performance WiFi systems requiring up to +29dBm linear output
power. The PA is manufactured on an advanced RFMD InGaP
Heterojunction Bipolar Transistor (HBT) process for optimal efficiency
and linearity (EVM).

The RFPA5201E integrates the power detector, biasing and input/output
match which reduces the number of external components and
manufacturability cost. The device is mounted on a 14-pin, 7 X 7mm
LGA laminate package and meets the RF specifications for 802.11b/g/n
systems.

veel L] VCC3

PA_EN 2|— —————— - ——

GND

GND

— ]
[=]
[]

I Emee
[20f
- 9
T

|
|
|
GNDEI :
|
|
|

RF_In

GND 10|GND

VCC3

-
|

| |

| |

| |

PA_EN| 6 |———'» :

|

|

VREG| 7 PDet

Functional Block Diagram

Ordering Information

RFPA5201ESB Standard 5 piece bag
RFPA5201ESQ Standard 25 piece bag
RFPA5201ESR Standard 100 piece reel
RFPA5201ETR13 Standard 2500 piece reel

RFPA5201EPCK-410 Fully assembled evaluation board w/5 piece bag

RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421
For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.

RF MICRO DEVICES® and RFMD® are trademarks of REMD, LLC. BLUETOOTH is a trademark owned by Bluetooth SIG, Inc., U.S.A. and licensed for use by RFMD. All other trade names,

trademarks, and registered trademarks are the property of their respective owners. ©2013, RF Micro Devices, Inc.
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RFPA5201E

Package: Laminate, 14-pin,
7.0mm x 7.0mm x 1.0mm

Features

m Pour= 29dBm; EVM = -30dB
11n MCS7

m Input and Output Matched
to 50Q

m High Gain: 33dB

m Integrated Power Detector

m High Impedance Enable Pin

m High PAE Design

Applications

m |EEE 802.11b/g/n WiFi Systems

m Customer Premise Equipment
(CPE)

m  Wireless Access Points, Gateways
& Routers

m  Microcells
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RFPAS5201E

Absolute Maximum Ratings

Parameter Rating Unit Caution! ESD sensitive device.

Supply Voltage (RF Applied) -0.5t0+5.5 \
Supply Voltage (No RF Applied) -0.5t0 +6.0 \Y
DC Supply Current 1800 mA RFMD Green: RoHS status based on EU
‘ Directive 2011/65/EU (at time of this
Input RF Power with 50W Output Load 10 dBm document revision), halogen free per IEC
- - kb y  61249-2-21, < 1000ppm each of antimony
Maximum VSWR with no damage 10:1 trioxide in polymeric materials and red
- . N phosphorus as a flame retardant, and
Operating Ambient Temperature -40 to +85 C <2% antimony in solder.
- + °
Storage Temperature 4010 +150 ¢ Exceeding any one or a combination of the Absolute
Moisture Sensitivity Level MSL3 Maximum Rating conditions may cause permanent

damage to the device. Extended application of Absolute
Maximum Rating conditions to the device may reduce
device reliability. Specified typical performance or
functional operation of the device under Absolute
Maximum Rating conditions is not implied.

Nominal Operating Parameters

Specification

Parameter Condition
Compliance 802.11b/g/n
Operating Frequency 2412 2484 MHz
Supply Voltage 4.75 5 5.25 \% 802.11n HT20 and HT40 MCS7
PA_EN Voltage High 1.75 2.9 5 \% Can be tied to Vreg when using 2.85v min and sources 12mA typ.
PA_EN Voltage Low 0 0.2 \% Turns PA OFF
Vrec Voltage High 2.85 2.9 3 \% ) ) )
Can be tied to PA_EN. Requires 12mA typ and 2.85V min
Vrec Voltage Low 0 0.2 \%
Typical Conditions T e e
Output Power 29 dBm 802.11n HT20 and HT40 MCS7
11n Dynamic EVM 25 3 %
Second Harmonic -38 -36 dBm/MHz | At rated Pour
Third Harmonic -48 -45 dBm/MHz
Gain 315 335 dB
Gain Variation +/-1 dB Over 40MHz channel
+/-2.5 dB Over temperature of -40°C to +85°C
Power Detect Range 0.1 2.2 \% Pour = 0dBm to 30dBm
Power Detect Voltage 1.8 1.9 2.0 \% At rated Pour
Input Return Loss -15 -12 dB In specified frequency band
Output Return Loss -10 -8 dB
Operating Current 875 1000 mA At rated Pour
Quiescent Current 350 425 mA Vee = 5.0, Vreg = PA_EN = 2.9V and RF = OFF
PAE (Power Added Efficiency) 18.5 % At rated Poyr (PA only)
Power Down Current 16 mA PA_EN =0V, Vcc=5V, Vrec = 2.9V
IreG 12 15 mA Vec=5V, PA_EN = 2.9V, Vges = 2.9V
Leakage Current 0.5 0.7 mA Vec=5V, Vges = 0V, PA_EN=0V
RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS140331

For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.

The information in this publication is believed to be accurate. However, no responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any infringement of patents or other rights of
third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent rights of RFMD. RFMD reserves the right to change component circuitry, recommended
application circuitry and specifications at any time without prior notice. 20f7


mailto:customerservice@rfmd.com

RFPAS5201E

Specification

Parameter Condition

Typical Conditions Vce = 5.0V, Vgreg = 2.9V, PA_EN =2.9V; 11n MCS7 HT20 and
(continued) HT40, temperature = 25°C, unless otherwise noted
Turn-on time from setting of 1 psec Output stable to within 90% of final gain

VRecS

Turn-off time from setting of 1 psec

VREGS

Stability -25 33 dBm No spurs above -47dBm into 4:1 VSWR

Output P1dB 35 dBm CW signal

Spectral Mask Margin to 802.11n 2 dB Pour = 31dBm; MCSO0 HT20

limits

General Performance

ESD
Human Body Model | 500 \% EIA/JJESD22-114A all pins
Charge Device Model | 1000 \% JESD22-C101C all pins
Thermal Resistance
Theta_jc 13 °C/W Pour - 29dBm; duty cycle - 90%; Vcc = 5V; Vres = 2.90V; junction to
bottom of laminate package; Tgrer = 85°C
Theta_j-ref 18 °C/W Pour - 29dBm; duty cycle - 90%; Vcc = 5V; Vres = 2.90V; junction to
bottom of PCB; Trer = 85°C
Junction Temperature for Long 175 °C Pour - 29dBm; Vcc = 5V; Ve = 2.90V; Trer = 85°C

Term Reliability (Tjmax)

RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS140331
For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.

The information in this publication is believed to be accurate. However, no responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any infringement of patents or other rights of
third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent rights of RFMD. RFMD reserves the right to change component circuitry, recommended
application circuitry and specifications at any time without prior notice. 30f7
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RFPAS5201E

Evaluation Board Schematic

VCC O
C1 l
10uF I
= [1]vee vees [24 |
C2=
P1
_~  PAENO [2]PA_EN GND [13] 1uF
VREGOH 1
PA_LENOH 2 3 |GND GND |12

el Bl

GND O 3 =
J1 12

GND O 4 ? RFIN [4]RF_In RF_out[L1] ? RFOUT
vee O—| 5 - L

—[sleNne GND|1__oj
vCC (O 6 = L _|
PDETOH 7 EPA_EN VCCBE :LC4F=

u R1
20 KQ
MORIXT vREGO [7]vRes PDet[g| AN O PDET
c3 _L
330pF T
RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS140331

For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.

The information in this publication is believed to be accurate. However, no responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any infringement of patents or other rights of
third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent rights of RFMD. RFMD reserves the right to change component circuitry, recommended
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Pin Out
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A = 0.450 x D.450 mm
B = 5.400 x 6.500 mm

Notes

1. Shaded area represents Pin 1 location.

2. Thermal vias for center slug “B” should be incorporated into the PCB design. The number and size of thermal vias will depend on the application
Example of the number and size of vias can be found on the RFMD evaluation board layout

RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421
For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.

The information in this publication is believed to be accurate. However, no responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any infringement of patents or other rights of
third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent rights of RFMD. RFMD reserves the right to change component circuitry, recommended
application circuitry and specifications at any time without prior notice. 50f7
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PCB Pattern

A = 0.450 x 0.450 mm A = 0.600 x 0.600 mm A = 0.405 x 0.405 mm
B = 5.300 x 6.500 mm B = 5.450 x 6.650 mm B = 1.467 x 1.327 mm
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PCB Metal Land Pattern PCB Solder Mask Pattern PCB Stencil Pattern
Notes
1. Shaded area represents Pin 1 location.
RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS140331

For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.
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Pin Names and Descriptions

Pin Name Description
1 vCC This pin is connected internally to the collectors of RF device. To achieve specified performance, the layout of
the pin should match the Recommended Land Pattern.
2 PA_EN I;Eh Impedance enable pin, Apply < 0.6VDC to power down the PA. Apply 1.75VDC to 5VDC to enable the
3 GND Ground connection.
4 RF_IN RF input, is internally matched to 50Q. DC Blocked
5 GND Ground connection.
6 PA_EN I;Eh Impedance enable pin, Apply < 0.6VDC to power down the PA. Apply 1.75VDC to 5VDC to enable the
7 VREG PA bias voltage. This pin requires regulated supply for best performance.
8 PDET Power detector provides an output voltage proportional to the RF output power level.
9 VCC3 This pin is connected internally to the collectors of RF device. To achieve specified performance, the layout of
the pin should match the Recommended Land Pattern
10 GND Ground connection.
11 RFOUT RF output. Internally matched to 50Q and DC Blocked
12 GND Ground connection.
13 GND Ground connection.
14 VCC3 This pin is connected internally to the collectors of RF device. To achieve specified performance, the layout of
the pin should match the Recommended Land Pattern
Pkg Base GND Ground connection. The back side of the package should be connected to the ground plane through as short
connection as possible, e.g., PCB vias under the device are recommended.
RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS140331
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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