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RF5501

3.3V, SWITCH AND LNA FRONT END SOLUTION

RFMD
RF5501

Features
= Single Supply Voltage 3.0V to
4.5V

= Integrated SP3T Switch and
LNA with Bypass

= Typical Gain is 11dB and
2.0dB NF in RX Mode Pin-to-
Pin

= SP3T Switch Control Voltage
is 2.1V to 5V (3.0V Typical)

Applications

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

» Portable Battery-Powered
Equipment

= WiFi/Bluetooth®
Combination Devices

Package Style: QFN, 12-pin, 2mmx2mmx0.5mm
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Product Description

The RF5501 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 RF5501 integrates the LNA with bypass and an SP3T switch of a
Front-End solution for WiFi and Bluetooth® combination systems. The
integrated input and output match reduces the number of external compo-
nents, keeping cost down and utilizing minimum layout area for implemen-
tation. The RF5501 is provided in a 2mmx2mmx0.5mm, 12-pin QFN
package. This LNA + Switch front-end solution meets or exceeds the spec-
ification requirements of IEEE 802.11 b/g/n WiFi RF systems.

Ordering Information

RF5501 Standard 25 piece bag
RF5501SR Standard 100 piece reel
RF5501TR7 Standard 2500 piece reel
RF5501PCK-410 Fully Assembled Evaluation Board

RF MICRO DEVICES®, RFMD®, Optimum Technology Mat

ing®, Enabling s C ™, PowerStar®, POLARIS™ TOTAL RADIO™ and UttimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-

ing Wi
mark owned by Bluetooth SIG, Inc., U.SA. and licensed or e oy REVID. Al s caae oo trademarie and "egistored trademarks are the property o ther respective owners, G2006, RF Mo Devices, Inc.
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Absolute Maximum Ratings

Parameter Rating Unit
DC Supply Voltage 5.5 \
Operating Temperature Range -40 to +85 °C
Storage Temperature -40 to +150 °C
Antenna Port Nominal Impedance 50 Q
Stability Output VSWR 5:1
LNA Input Power (no damage) 5 dBm
Moisture Sensitivity MSL2

Parameter

Specification

Typ.

Max.

RFMD &)

rfmd.com

A Caution! ESD sensitive device.

Exceeding any one or acombination of the Absolute Maximum Rating conditions may
cause permanent damage 1o the device. Extended application of Absolute Maxim um
Rating conditions to the device may reduce device reliability. Specified typical
performance o functional operation of the device under Absolute Maximum Rating
conditions is notimplied.

ROHS status based on EU Directive 2011/65/EU (at time of this docum ent revision)

The information in this publication is believed to be accurate and reliable. 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 grarted by implication or otherwise under any patent or patent rights of
RFMD. RFMD reserves the rightto change component circuitry, recom mended
application circuitryand specifications at any time without prior rotice.

Condition

Compliance |IEEE802.11b, IEEE802.11¢
FCC CFR 15.247,.205,.209, Vpp=3.3V,
LNA EN=3.0V, Temp=-10°Cto +75°C,
Freq=2.4GHz to 2.5GHz,
unless noted otherwise.
Operating Frequency 2.4 2.5 GHz
LNA Voltage Supply (Vpp) 3.0 3.3 4.5 \
LNA Enable Voltage (LNA_EN) 2.7 3.0 4.5 \ LNA ON
0.2 Vv LNA OFF; Bypass mode ON
Switch Control Voltage “HIGH” 2.4 3.0 4.5 \ C_RX, C_TX, C_BT
Switch Control Voltage “LOW” 0.2 \ C_RX, C_TX, C_BT
LNA Bypass Switch 2.7 3.0 4.5 " LNA_EN high; Bypass mode OFF
0.2 \ LNA_EN low; Bypass mode ON
Current Consumption
LNA Vpp 7 10.5 mA LNA ON
10 uA LNA OFF
LNA_EN high 1 1.5 mA
LNA_EN low 10 uA
Switch Controls 10 UuA 1-3uA per control line
Gain
WiFi Receive 8 11 14 dB C RXy1, C TX_o, C BTy o, LNAENy,
WiFi RX Bypass -5 -3.5 dB LNA EN<0.2V
Simultaneous WiFi/ 7 8 dB Measured at RX OUT (LNA ENy,, C RXy,, C BTy,
BT Receive (note 2) CTXL0)
-5.0 -4 dB Measured at BT Port (LNA ENy;, C RXyy, C BTy,
CTXL0)
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Parameter

Specification

Typ.

Max.

RF5501

Condition

Insertion Loss
WiFi Bypass (ANT to 3.5 5.0 dB C RXy), C TX o, C BT o, LNAEN o
RX_OUT)
BT (ANT to BT) 0.8 1.2 dB C BTy, C RX o, C TX 0, LNA ENy
TX (TX_IN to ANT) 0.7 1.2 dB C_TXu1, C_RX o, C_BT o, LNA_ENy
Simultaneous WiFi/ 6 7 dB Measured at RX OUT (LNAEN, ¢, C RXy,, C BTy,
BT Bypass (note 2) C TXL0)
4 5.0 dB Measured at BT Port (LNA EN| ¢, C RXy;, C BTy,
CTXL0)
Noise Figure
WiFi Rx Mode 2.0 3.0 dB Including switch, LNA ENy,
BT 0.8 1.2 dB
Simultaneous WiFi/ 4 5.0 dB Measured at RX OUT (LNA ENy,, C RXy,, C BTy,
BT RX (note 2) C TX.0)
Input IP3 +1 +4 dBm LNA ON (Highh Gain Mode)
Return Loss
WiFi RX Mode 7.5 15 dB Measured at RX OUT
BT 10 15 dB Measured at BT Port
Transmit Port 10 15 dB Measured at TX IN
Antenna Port (WiFi RX 7.5 11 dB Measured at ANT Port under load conditions
Mode)
Other Parameters
Input/Output Impedance 50 Q All RF Ports (note 2)
Passband Ripple -0.2 +0.2 dB All modes
TX Output Power 21 23 dBm C_TX>3.0V; 1% composite EVM (notel)
Switch P1dB 28 dBm
Isolation
TXto BT 25 29 dB Measured ANT-BT in TX mode
TX to RX 20 23 dB Measured ANT-RX in TX mode
Switch Control Speed 50 ns
ESD Human Body Model (HBM) 500 Vv 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.
Note 2: The FEM can be placed in receive WiFi and Bluetooth modes simultaneously with increased insertion loss.

Switch Control Logic

Switch Controls

MODE CBT CRX CTX LNA EN
WL RX Low HIGH LowW HIGH
WiFi RX Bypass Low HIGH Low Low
BT HIGH LOW LOW LOW
X LOW LOW HIGH LOW
Simultaneous HIGH HIGH LOW HIGH

WL/BT RX
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Pin Function Description
1 TXIN RF input for the 802.11b/g/n PA. Input is matched to 50Q.
2 GND Ground.
3 GND Ground.
4 LNA EN A logic HIGH enables the LNA.
5 RX OUT Receive port for 802.11b/g/n. Internally matched to 50Q. DC block provided internally.
6 VDD Supply voltage to the LNA.
7 GND Ground.
8 BT RF bidirectional port for Bluetooth®. Input is matched to 50Q.
9 CBT Bluetooth® mode control voltage. See switch truth table for proper level.
10 ANT This is the common port (antenna). It is matched at 50Q.
11 C RX Receive mode control voltage. See switch truth table for proper level.
12 CTX Transmit mode control voltage. See switch truth table for proper level.
Package Drawing
PIN #1 IDENTIFICATION
CHAMFER 0.200 X 45°
& I\JIADRC})JI-NG\** 2.000+0.050 ——1 1233*8'/250 ‘
\. ] 1 2750.050
& 1
> & f 1
900 Bse 1.1000.050
. +0.
2.000+0.050 ﬁ ‘ ] Exp. DAP
- B
s QL LD
| 1.000 4
Ref.
TOP VIEW BOTTOM VIEW
ETSLP $
MAX. 0.500
A
A NOM. 0.450 i LD—D—D:}—‘;
MIN. 0.400 }
127 Ref.
Notes:
1) Pin 1 Shaded Area 0.000-.050
SIDE VIEW
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PCB Metal Land Pattern

A =0.230 x 0.378 (mm) Typ

B =0.378 x 0.230 (mm) Typ

C =0.230 x 0.378 (mm) Typ Oclgaon
D =0.378 x 0.230 (mm) Typ Octagon
E =1.100 (mm) Sq

0.938 (mm) Typ
Pin1 @ B @
L

()
0.500 (mm) Typ
=] E 1,000 (mm) Typ
— &
0.438 (mm) Typ

9 4 ©

0.438 (mm) Typ 0.500 (mm) Typ

PCB Solder Mask Pattern
A =0.330 x 0.478 (mm) Typ
B =0.478 x 0.330 (mm) Typ
C =0.330 x 0.478 (mm) Typ Octagon
D = 0.478 x 0.330 (mm) Typ Octagon
F = 1.200 (mm) Sq

" OO ]
@

0.500 (mm) Typ

]
— E 1.000 (mm) Typ
|

-

(®) )
oInTo

0.438 (mm) Typ 0.500 (mm) Typ

PCB Stencil Pattern

A =0.207 x 0.340 (mm) Typ

B =0.340 x 0.207 (mm) Typ

C =0.207 x 0.340 (mm) TypOctagon
D =0.340 x 0.207 (mm) Typ Octagon
E =0.990 (mm) Sq

0.938 (mm) Typ

Pin 1 @ @
L@ O
0.500 (mm) Typ W
o E 1.000 (mm) Typ
Lo &
0.438 (mm) Typ|

—r© i ©

0.438 (mm) Typ 0.500 (mm) Typ
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Pin Out
Top View
C_BT BT GND
o 8] |7
ANT| 10 6 | vdd
C_RX |11 5 | RX_Out
C_TX |12 4 |LNA_EN
1 2 3
TX_in GND GND

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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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
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RF5501: GAIN versus FREQUENCY and TEMPERATURE

RF5501: NF 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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RF5501: INPUT IP3 versus FREQUENCY and TEMPERATURE

RF5501: 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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RF5501: BYPASS MODE INSERTION LOSS versus FREQUENCY and RF5501: TRANSMIT MODE INSERTION LOSS versus FREQUENCY and
TEMPERATURE TEMPERATURE
o (Vdd=3.3v, C_RX=2.8v, LNA_EN=0v, C_TX=0v, C_BT=0v) 0o (Vdd=3.3v, C_TX=2.8v, C_RX=0v, C_BT=0v)
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RF5501: BLUETOOTH MODE INSERTION LOSS versus FREQUENCY
and TEMPERATURE
(Vdd=3.3v, C_BT=2.8v, C_RX=0v, C_TX=0v)
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RF5501: TRANSMIT TO RECEIVE ISOLATION versus FREQUENCY and

TEMPERATURE

(Vdd=3.3v, C_TX=2.8v, LNA_EN=0v, C_RX=0v, C_BT=0v)
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RF5501: TRANSMIT TO BLUETOOTH ISOLATION versus FREQUENCY
and TEMPERATURE
20 (Vdd=3.3v, C_TX=2.8v, C_RX=0v, C_BT=0v)
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