QoNrvo
RFFM8550Q

5GHz WiFi Switch + LNA Module
Tested in Accordance with AEC-Q100

RFFM8550Q

Package: DFN, 8-pin,
1.5mm x 1.5mm x 0.50mm
The RFFM8550Q provides an integrated switch + LNA solution in a

single Front End Module (FEM) for automotive WiFi 802.11a/n/ac Features

systems. The ultra-small form factor and integrated matching greatly m  SP2T T/R Switch
reduces the number of external components and layout area in the = LNA with Bypass Mode
customer applications. This simplifies the total front end solution by
reducing the bill of materials, system footprint, and manufacturing cost.
The RFFM8550Q integrates a Single Pole 2-Throw (SP2T) switch and a
Low Noise Amplifier (LNA) with bypass mode. The device is provided in
a 1.5mm x 1.5mm x 0.50mm 8-pin DFN package.

m Input and Output Matched to 50Q
= Wide Voltage Supply Range

m  Supports WiFi chipsets with
Integrated Power Amplifier (iPA)

m Low Profile Package for Module

Designs
ANT T Applications
= Automotive WiFi
VRX N/C m  WiFi Direct
m  Automotive Diagnostics
VX RX m  WiFi Infotainment
m 5GHz ISM Band Solutions for
VDD LNAEN Automotive
Functional Block Diagram
Ordering Information
RFFM8550QSB Standard 5-piece sample bag
RFFM8550QSQ Standard 25-piece sample bag
RFFM8550QSR Standard 100-piece reel
RFFM8550QTR7 Standard 2500-piece reel
RFFM8550QPCK-410 Fully assembled evaluation board w/ 5-piece bag
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RFFM8550Q

Absolute Maximum Ratings

Parameter Rating Caution! ESD sensitive device.

DC Supply Voltage (No RF Applied) -0.5t0 6 V

DC Supply Current 100 mA

Operating Case Temperature -40 to +85 °C RFMD Green: RoHS status based on EU
o ‘ Directive 2011/65/EU (at time of this

Storage Temperature -40 to +150 c document revision), halogen free per IEC

Maximum TX Input Power for 11b/g/n/ac (No Damage) +30 dBm [Qiup>y 61249-2-21, < 1000ppm each of

antimony trioxide in polymeric materials

Maximum RX Input Power (No Damage) +12 dBm and red phosphorus as a flame retardant,

Bypass Mode Maximum RX input power (No damage) +25 dBm and <2% antimony in solder.

Moisture Sensitivity MSL1 Exceeding any one or a combination of the Absolute

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: 802.11a/n/ac
Operating Frequency 5.18 5.825 GHz
Operating Temperature -40 25 85 °C
Power Supply Vpp 3.0 3.6 5.0 Y
Control Voltage-high 2.8 3.1 Vee \% VTX, VRX, and LNA_EN Should not exceed V¢ voltage
Control Voltage-low 0 0.24 Y
Transmit (TX-ANT) Over all conditions unless otherwise noted
. 0.6 1.2 dB Temp = 25°C; Vpp = 3.6V, Control Voltage = 3.1V
Insertion Loss
0.6 1.8 dB
TX Port Return Loss 12 25 dB
ANT Port Return Loss 12 25 dB
Input P1dB 26 28 dBm Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V; CW signal
ANT-RX Isolation 28 35 dB TX Mode
Receive (ANT-RX)-LNA On Over all conditions unless otherwise noted
Gain 9 12 14 dB Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
7 12 16
Gain flatness -0.25 +0.25 dB Over any 80MHz BW; Temp =25°C;Vpp =3.6V; Control Voltage=3.1V
Gain flatness across band -1 +1 dB
Y B B Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Noise Figure-Nominal
2.5 4.0 dB
Rx Port Return Loss 8 12 dB
ANT Port Return Loss 8 10 dB
Input P1dB -6 -3 dBm
Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Current Consumption 6 12 14 mA
12 16 mA
LNAEN Control Current 140 250 HA
LNA Turn On Time 400 600 nS
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Specification

Parameter : Condition
Receive (ANT-RX)-Bypass . .
Mode ( )-Byp Over all conditions unless otherwise noted
. 7 10 dB Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Insertion Loss
7 13
RX Port Return Loss 8 12 dB
ANT Port Return Loss 8 15 dB Temp = 25°C; Vpp = 3.6V, Control Voltage = 3.1V
Input P1dB 15 20 dBm
General Specifications
Vpp Leakage Current 1 10 HA
Switch Control Current — High - 2 10 HA
Each Line
Switch _Control Current — Low - 0.2 1 A Temp = 25°C: Voo = 3.6V; Control Voltage = 3.1V
Each Line
Switching Speed 100 500 ns
ESD — Human Body Model 1000 \%
ESD — Charge Device Model 1000 \Y
Revision E 30f8 Disclaimer: Subject to change without notice

© 2015 RF Micro Devices, Inc. www.gorvo.com


file:///C:/Users/CBlum/Desktop/My%20Laptop%20Documents/Products/QM/www.qorvo.com

RFFM8550Q

Switch Control Logic Truth Table

QoOMrvo

Operating Mode VTX LNAEN VRX
Standby Low Low Low
802.11a/n/ac TX Mode High Low Low
802.11a/n/ac RX Gain Low High High
802.11a/n/ac RX Bypass Low Low High
Note: High = 2.8 to Vcc. Low =0V to 0.2V.
Timing Diagram
Apply Vdd to
Vdd R s LKA {pin 4]
ot 3v to 5v (3.3v typ) Do
Tx signal
R : must be off
VTX 1 o Ov to 0.2v max : during WLAN
receive
VRX e ;o
: : 2.8 to Vdd(3.1v typ) :
- F Apply high level
oo P voltage to VR and
o Do LMNA_EM. The order is
- P not critical. Both must
: H : be high for the device
LNA_EN __1 : 2.8 to Vdd(3.1v typ) : to function
RF
Signal Apply RF input as
required
Power down
Sequence is the
= reverse order of
TME hower OM sequence
~0.5u% ~0.50%
~100n5e¢ ~10in5e:

Revision E

© 2015 RF Micro Devices, Inc.

4 0of 8

Disclaimer: Subject to change without notice
www.gorvo.com



file:///C:/Users/CBlum/Desktop/My%20Laptop%20Documents/Products/QM/www.qorvo.com

RFFM8550Q

Evaluation Board Schematic

QoOMrvo
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Pin Out
ANT[1] [8] TX
VRX 2] [7]nie
VTX[3] [6] RX
VDD | 4] [5] LNAEN
Package Drawing (dimensions in mm)
— 0.450£0.05 —|
1120 ] ~— {0427) PIN#11.D.
- 0.70 - :
[B] (0.05) i (0.15X45%)
——FIN 1 INDICATCR ! -
'-\ A | [
[120] [ + ——— 140
8x0.200 | | ]
8x0170 | | ]
Y f
ey N SEATING PLANE ‘ kY
8x 0200 — |=— S —
TOP VIEW 4 (0100 alelc]
* 005 BOTTOM MIEW

Revision E

© 2015 RF Micro Devices, Inc.

60f8

Disclaimer: Subject to change without notice
www.gorvo.com



file:///C:/Users/CBlum/Desktop/My%20Laptop%20Documents/Products/QM/www.qorvo.com

QoOMrvo

RFFM8550Q

PCB Patterns (dimensions in mm)
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FCE METAL LAND PATTERN PLE SOLDER MASKE PATTERN

Note: Thermal vias for center slug should be incorporated into the PCB design. The number and size of thermal vias will depend on the application,
power dissipation, and electrical requirements. Example of the number and size of vias can be found on the RFMD evaluation board layout (gerber
files are available upon request)
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Pin Names and Descriptions

Pin Name Description
1 ANT RF bidirectional antenna port matched to 50Q. An external DC block is required.
2 VRX Receive switch control pin. See switch truth table for proper voltage level.
3 VTX Control voltage for the TX switch. See truth table for proper voltage level.
4 VDD Supply voltage for the LNA. See applications schematic for bypassing components.
5 LNAEN Control voltage for the LNA. When this pin is set to a LOW logic state, the bypass mode is enabled.
6 RX RF output port for the 802.11a/n/ac LNA. This port is matched to 50Q and DC blocked internally
7 N/C This pin is not connected internally and can be left floating or connected to ground.
8 TX RF input port for the TX throw of the T/R switch. An external DC block is required
Ground connection. The backside of the package should be connected to the ground plane through a short
Pkg Base GND path, i.e., PCB vias under the device are recommended.

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations:

Web: www.gorvo.com
Tel: 1-844-890-8163

Email: customer.support@qorvo.com

Important Notice

The information contained herein is believed to be reliable; however, Qorvo makes no warranties regarding the information contained
herein and assumes no responsibility or liability whatsoever for the use of the information contained herein. All information contained
herein is subject to change without notice. Customers should obtain and verify the latest relevant information before placing orders for
Qorvo products. The information contained herein or any use of such information does not grant, explicitly or implicitly, to any party any
patent rights, licenses, or any other intellectual property rights, whether with regard to such information itself or anything described by
such information. THIS INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS
DESCRIBED HEREIN, AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS
WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR
OTHERWISE, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Without limiting the generality of the foregoing, Qorvo products are not warranted or authorized for use as critical components in
medical, life-saving, or life-sustaining applications, or other applications where a failure would reasonably be expected to cause severe
personal injury or death.

Copyright 2016 © Qorvo, Inc. | Qorvo is a registered trademark of Qorvo, Inc.
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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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