RFMD &0

RF5521

3.3V, SWITCH AND LNA FRONT END MODULE

rfmd.com
RFMD I Package Style: QFN, 10-pin, 1.75mmx1.75mmx0.5mm
RF5521
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Features E Vdd

= Single Supply Voltage 3.0V to
4.5V

= Integrated SP3T Switch and
LNA with Bypass

= Typical gain is 12dB and
2.0dB NF in RX Mode Pin-to-
Pin

Applications

= [EEE802.11b/g/n WiFi Appli-
cations

= Portable Battery-Powered
Equipment

= WiFi/Bluetooth®
Combination Devices
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Product Description

The RF5521 is designed specifically for high-performance WiFi applica-
tions in the 2.4GHz to 2.5GHz ISM band, including Personal Media Play-
ers (PMPs), digital cameras, and WiFi enabled handsets.

The RF5521 integrates the LNA with bypass and an SP3T switch of a

Front-End solution for WiFi and Bluetooth® combination systems. The inte-
grated input and output match reduces the number of external compo-
nents, keeping cost down and utilizing minimum layout area for
implementation. The RF5521 is provided in an ultra small
1.75mmx1.75mmx0.5mm 10-pin QFN package. This LNA+Switch front-
end solution meets or exceeds the specification requirements of IEEE
802.11 b/g/n WiFi RF systems.

Ordering Information

RF5521 Standard 25 piece bag
RF5521SR Standard 100 piece reel
RF5521TR7 Standard 2500 piece reel

RF5521PCK-410 Fully Assembled Evaluation Board
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Absolute Maximum Ratings
Parameter Ratlng Unlt Acautlonl ESD sensitive device.
DC Supply Voltage 5.5 v Exceeding any one or acombination of the Absolute Maximum Rating conditions may
o cause permanent damage fo the device. Extended application of Absolute Maximum
Stability, Output VSWR 5:1 Rating conditions tothe device may reduce device reliability. Specified typical
- performance or functional operation of the device under Absolute Maximum Rating
Antenna Port Nominal Impedance 50 Q conditions is rotimplied.
Full Spec Compliant Temperature -10to +75 °C ROHS status based on EU Directive 2011/65/EU (at time of this document revision).
The information in this publication is believed to be accurate and reliable. However,
Range
no ibilty is assumed by RF Micro Devices, Inc. ('RFMD") for its use, nor for
Storage Temperature -40 to +150 °C any infringement of patents, or other rights of third parties, resulting from its use. No
license is grarted by implication or otherwise under any patent or patent rights of
f P RFMD. RFMD reserves the rightto change component circuitry, recommended
Moisture Sensmwty Level MSL2 application circuitry and specifications at any time without prior rotice.
LNA Input Power (no damage) 5 dBm

Specification

Parameter - Condition
Typ. .
Compliance IEEE802.11b/g/n, FCC CFR 15.247,.205,.209,
EN & JDEC. VDD=3.3V, LNA EN=2.85V,
Temp=+25°C, Freq=2.4GHz to 2.5GHz, unless
noted otherwise.
Operating Frequency 2.4 25 GHz
LNA Voltage Supply (Vpp) 3.0 3.3 4.5 Vv
LNA Enable Voltage (LNA_En) 2.70 2.85 4.5 \" LNA Enabled
0 0.2 \ LNA Off.
Switch Control Voltage “HIGH” 2.4 4.5 \
Switch Control Voltage “LOW” 0.2 \
LNA Bypass (LNA_EN) 2.7 4.5 \ LNA Bypass Disabled
0.2 \ LNA Bypass Enabled
LNA Current
LNA Vpp 4.5 7 14 mA LNAin “On” state.
HA LNA in “Off” state.
LNA Enable 1 mA LNA Enabled.
LNA Bypass 1 mA LNA Bypass Mode.
Gain, WiFi Rx 9 12 14 dB WiFi ANT-RX. (LNA_EN High)
Bypass Mode -5.0 -4.0 -3.0 dB WiFi ANT-RX, (LNA_EN Low)
Noise Figure VDD>3.0V, including switch
WiFi Rx 2.0 3.0 dB WiFi RX Mode.
Bypass Mode 4.0 5.0 dB LNA Bypass.
Passband Ripple -0.2 +0.2 dB WiFi RX Mode.
-0.2 +0.2 dB WiFi ANT-BT
Output Return Loss 7.5 12 20 dB LNA ON
WiFi Input/Output Impedance 50 Q No external matching.
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Specification

Parameter - Condition
Typ. Max.
BT and TX Switch
Parameters
Frequency 2.4 2.5 GHz
TX Insertion Loss 0.6 1.0 dB ANT-BT, TX-ANT
3.8 4.0 dB C_BT (ANT-BT) and C_RX (ANT-RX) On simulta-
neously.
BT Insertion Loss 0.9 1.2 dB ANT-BT
3.8 4.0 dB C_BT (ANT-BT) and C_RX (ANT-RX) On simulta-
neously.
Passband Ripple -0.2 +0.2 dB
Input P1dB 28 dBm Switch ports only.
TX Output Power 21 23 dBm C_TX>3.0V; 1% composite EVM (note 1)
Input Return Loss 9 10 20 dB BT input (pin-1) and TX input (pin-4)
Output Return Loss 9 10 20 dB BT output (pin-9) and TX output (pin-1)
Current Consumption 10 HA Switch Leakage Current
Port Impedance All ports.
Input 50 Q Receive
Output 50 Q Transmit
Isolation 18 20 28 dB TX-BT (ANT to BT port in TX mode); and
TX-RX (ANT to RX port in TX mode)
Switch Control Voltage
High 25 4.5 " C_TX, C_RX, C_BT
Low 0.2 \
Switch Control Current 20 uA Per control line.
Switch Control Speed 50 nsec
ESD Human Body Model (HBM) 500 " Class 1B; JESD22-A114
ESD Charge Device Model (CDM) 650 \Y Class Ill; JESD22-C101

Note 1: Assumes system EVM<0.5% for input signal.

Switch Control Logic

Switch Controls
MODE CBT CRX CTX LNA EN
WiFi Receive LOW HIGH LOW HIGH
WiFi Bypass LOW HIGH LOW LOW
Bluetooth® HIGH LOW LOW LOW
WiFi Transmit LOW LOW HIGH LOW
Simultaneous HIGH HiGH LOW HIGH
WiFi/BT Receive

*The FEM can be placed in receive WiFi and Bluetooth® modes
simultaneously with increased insertion loss.
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Pin Function Description

1 ANT This is a common port (antenna). It is matched at 50€Q2.

2 C_RX Receive mode control voltage. See switch truth table for proper level.

3 C_TX Transmit mode control voltage. See switch truth table for proper level.

4 TXIN RF input for the 802.11 b/g PA. Input is matched to 50Q.

5 NC No connect pin.

6 LNA_EN This pin enables the LNA. A logic HIGH enables the LNA.

7 RX_OUT Receive port for 802.11 b/g band. Internally matched to 50Q. DC-block provided internally.

8 VDD Supply voltage to the LNA.

9 BT RF bi-directional prots for Bluetooth™. Input is matched to 50Q.
10 C_BT Bluetooth™ mode control voltage. See switch truth table for proper level.

Package Drawing
Top View
Note: Pads are NiPdAu plated.
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PCB Metal Land Pattern

A =0.200x 0.378 (mm) Typ
B =0.378 x 0.200 (mm) Typ
C =0.740 (mm) Sq

~——10.400 (mm) Typ
Pin 10 i
Pin 1 Pin 8

0.400 (mm) Typ 0.400 (mm) Typ

H

0.413 (mm) Typ
. Pin 5
0.613 (mm) Typ. 0.200 (mm) Typ

A =0.300x 0.478 (mm) Typ
B =0.478 x 0.300 (mm) Typ
C =0.840 (mm) Sq

ik

PCB Solder Mask Pattern

0.400 (mm) Typ

Pin 1

[e ]
0.400 (mm) Typ

0.400 (mm) Typ
0.800 (mm) Typ

0.413 (mm) Typ
Pin 5

0.613 (mm) Typ: .200 (mm) Typ

Pin 8

]
i

!

PCB Stencil Pattern

A =0.180 x 0.340 (mm) Typ
B =0.340 x 0.180 (mm) Typ
C =0.666 (mm) Sq

0.400 (mm) Typ

Pin 10
Pin 1 Pin 8
[B ]
0.400 (mm) Typ 0.400 (mm) Typ
[ B ] o} 0.800 (mm) Typ
B

0.413 (mm) Typ

—
Pin 5
0.613 (mm) Typ: 0.200 (mm) Typ

0.800 (mm) Typ

RF5521
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Pin Out
Top View
IO
3 3
10 B
ANT zl E VDD

c_rx[2] [7|Rx_out

c.x|3] [6] INAEN
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Evaluation Board Schematic
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Evaluation Board Layout
Board size: 1.5” x 1.5”, Board thickness: 0.032”, Board Material FR-4, Multi-Layer

=

RF5521PCBA
5521410¢A>
EUAL BOARD

Top Signal

Mid-1 Bottom
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RF5521: GAIN versus FREQUENCY and TEMPERATURE
(Vdd=3.3v, LNA_EN=2.8v, C_RX=2.8v,C_TX=0v, C_BT=0v)
18

RF5521

RF5521: NF versus FREQUENCY and TEMPERATURE
(Vdd=3.3v, LNA_EN=2.8v, C_RX=2.8v,C_TX=0v, C_BT=0v)
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RF5521: INPUT IP3 versus FREQUENCY and TEMPERATURE RF5521: CURRENT versus FREQUENCY and TEMPERATURE
(Vdd=3.3v, LNA_EN=2.8v, C_RX=2.8v, C_TX=0v, C_BT=0v) (Vdd=3.3v, LNA_EN=2.8v, C_RX=2.8v,C_TX=0v, C_BT=0v)
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RF5521: BYPASS MODE INSERTION LOSS versus FREQUENCY and RF5521: TRANSMIT MODE INSERTION LOSS versus FREQUENCY and
TEMPERATURE TEMPERATURE
(Vdd=3.3v, C_RX=2.8v, LNA_EN=0v, C_TX=0v, C_BT=0v) 00 (Vdd=3.3v, C_TX=2.8v, C_RX=0v, C_BT=0v)
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2 05
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RF5521: BLUETOOTH MODE INSERTION LOSS versus FREQUENCY RF5521: TRANSMIT TO RECEIVE ISOLATION versus FREQUENCY and
and TEMPERATURE TEMPERATURE
00 (Vdd=3.3v, C_BT=2.8v, C_RX=0v, C_TX=0v) 15 - (Vdd=3.3v, C_TX=2.8v, LNA_EN=0v, C_RX=0v, C_BT=0v)
0.5 20
BTIL TX-RXISO
(dB) (dB)
-1.0 25
15 -30
—BTIL(-100C) —TXRXIs0 (-10 C)
BTIL (+25C) TX-RX Iso (+25C)
—BTIL(+70C) —TX-RXIs0 (+70C)
2.0 -35
2400 2450 2500 2400 2450 2500
Frequency (MHz) Frequency (MHz)
RF5521: TRANSMIT TO BLUETOOTH ISOLATION versus FREQUENCY
and TEMPERATURE
20 (Vdd=3.3v, C_TX=2.8v, C_RX=0v, C_BT=0v)
25
TX-BTISO
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-30

—TX-BTlso (-10C)
TX-BT Iso (+25C)
—TXBTlso0 (+70C)

-35
2400 2450 2500
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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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