Qorvo

RFFM8250Q i

WIiFi Switch + LNA Module
2.4GHz to 2.5GHz

. . ) Package: QFN, 10-pin,
Tested in Accordance with AEC-Q100 1.75mm x 1.75mm x 0.5mm

RFFM8250Q

The RFFM8250Q provides an integrated Switch + LNA solution in a Features

single Front End Module (FEM) for automotive WiFi 802.11b/g/n/ac and ~ = SP3T T/R Switch with Bluetooth
Bluetooth systems. The ultra-small form factor and integrated matching Support

greatly reduces the number of external components and layout area in = LNA with Bypass Mode

the customer applications. This simplifies the total front end solution by = Input and Output Matched to 50Q

reducing the bill of materials, system footprint, and manufacturing cost. = Wide Voltage Supply Range
The RFFM8250Q integrates a Single Pole 3-Throw (SP3T) switch and a = Supports WiFi chipsets with
Low Noise Amplifier (LNA) with bypass mode. The device is tested in Integrated Power Amplifier (iPA)
accordance with AEC-Q100 and is provided in a 1.75mm x 1.75mm X g | ow Profile Package for Module
0.5mm 10-pin QFN package. Designs
Applications
m  Automotive WiFi
VTX P
VBT m  WiFi Direct

" = Automotive Diagnostics

BT
m  WiFi Infotainment

N/C VDD m 2.5GHz ISM Band Solutions for
T Automotive
RX LNAEN
Functional Block Diagram
Ordering Information
RFFM8250QSB Standard 5-piece sample bag
RFFM8250QSQ Standard 25-piece sample bag
RFFM8250QSR Standard 100-piece reel
RFFM8250QTR7 Standard 2500-piece reel
RFFM8250QPCK-410 Fully assembled evaluation board w/ 5-piece bag
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RFFM8250Q

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 Ambient 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 into 50Q Load for Qupyy 61249-2-21, < 1000ppm each of

+30 dBm antimony trioxide in polymeric materials

11b/g/n/ac (No Damage) and red phosphorus as a flame retardant,

Maximum RX Input Power (No Damage) +10 dBm and <2% antimony in solder.

Bypass Mode Maximum RX input power (No damage) +23 dBm 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.

Moisture Sensitivity MSL1

Nominal Operating Parameters

Specification

Parameter : Condition

Compliance 802.11b, 802.11g, 802.11n, 802.11ac

Operating Frequency 2.412 2.484 | GHz

Operating Ambient Temperature -40 25 85 °C

Power Supply Vpp 3.0 3.6 5.0 Y

Control Voltage-High 2.8 3.1 4.8 \% VTX, VRX, LNAEN, and VBT Should not exceed V¢ voltage
Control Voltage-Low 0 0.2 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
0.6 1.8 dB

Insertion Loss

TX Port Return Loss 10 18 dB
ANT Port Return Loss 10 18 dB
Input P1dB 27 30 dBm | T =25°C, Control voltage = 3.1V; Vpp = 3.6V; CW signal
ANT-RXx Isolation 28 35 dB TX mode
Receive (ANT-RX)-LNA On Over all conditions unless otherwise noted
) 11 13 16 dB Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Gain (S21)
10 13 17 dB
Gain Flatness -0.25 +0.25 dB over any 20MHz BW
Gain Flatness across band -0.5 +0.5 dB
. . 2.3 2.7 dB Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Noise Figure
25 3.5 dB
RX Port Return Loss 10 15 dB
ANT Port Return Loss 3 5 dB
Input P1dB -7 -5 dBm | Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Current Consumption 5 10 mA
LNA_EN Control Current 250 500 HA
LNA Turn On Time 200 500 nS
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RFFM8250Q

Specification
Parameter : Condition

Receive (ANT-RX)-Bypass

Mode Over all conditions unless otherwise noted
. 7 9 dB Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V
Insertion Loss
7 10 dB
RX Port Return Loss 8 10 dB
ANT Port Return Loss 8 10 dB
Input P1dB 17 21 dBm
Bluetooth TX/RX Over all conditions unless otherwise noted
Input P1dB 25 +27 dBm | Temp = 25°C; Vpp = 3.6V; Control Voltage = 3.1V

0.6 1.2 dB
0.6 15 dB
BT Port Return Loss 12 18 dB
ANT Port Return Loss 12 18 dB

Insertion Loss

General Specifications

Vpp Leakage Current 1 10 A
Switch Control Current-High-Each 1 10 pA
Line

Switch Control Current-Low-Each 0.1 1 HA
Line

Switching Speed 100 500 ns
ESD-Human Body Model 1000 \Y
ESD-Charge Device Model 1000 \%
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RFFM8250Q

Switch Control Logic Truth Table

Operating Mode
Standby

VTX

Low

LNAEN

Low

VRX |

Low

QOMNVvo

VBT

Low

802.11b/g/n/ac TX Mode

High

Low

Low

Low

802.11b/g/n/ac RX Gain

Low

High

High

Low

802.11b/g/n/ac RX Bypass

Low

Low

High

Low

BT RX/TX

Low

Low

Low

High

Notes:
. High = 2.8 to Vcc. Low =0V to 0.2V.

Timing Diagram

Apply Vdd to
vdd - — LNA (pin &)
' 3v to Sv (3.3v typ) L

T and BT
signals must
be off during
WLAN
receive

Ov to 0.2v max

Vet Ov to 0.2v max

VRX

2.8 to Vdd(3.1v typ)

Apply high level
voltage to VRX and
LMA_EM. The order is
not critical. Both must
be high for the device
to function

LNA_EN 2.8 to Vdd(3.1v typ)

f?'L'?'{ff}ff'{Lfi?4{;5;4—'?755-1'?-"

RF
Signal

Apply RF input as
required

Powar down

Sequence is the
> reversa order of
Tirre
power ON sequence

~0.5u5 ~0.5u5

~100n5ec ~10n50c
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Applications Schematic
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REFM8250Q
Pin Out
ANT  VRX
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Package Drawing (dimensions in mm)
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PCB Patterns (dimensions in mm)

_— ]
F‘IN 1 \
r T X 0.400 - ] I
E 2x (0.740) E 2x (0.840) 1 ; + E E 2x (D.665)
! ] E “:J — i

FCE METAL LAND PATTERN PCH SOLOER MASK PATTERN PCE STENCIL PATTERN
—| {0.380) |- |- (0.480) —| (0.350) |-
g
{0.200) (0.300) (0.200)
-t i r
} A JETAS
SCALE: 2% SCALE: K

&% THIS ROTATION
4X ROTATED 90"

8% THIS ROTATION
4X ROTATED 907

Note:

Thermal vias for center slug “C” 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 VTX Transmit switch control pin. See switch truth table for proper level.

2 TX RF input port for the 802.11b/g/n PA. Input is matched to 50Q. An external DC block is required.

3 N/C No connect. This pin is not connected internally and can be left floating or connected to ground.

4 RX RF output port for the 802.11b/g/n LNA. Port is matched to 50Q. This pin is DC blocked internally.
5 LNAEN Control voltage for the LNA. When this pin is set to a LOW logic state, the bypass mode is enabled.
6 VDD Supply voltage for the LNA. See applications schematic for biasing and bypassing components.
7 BT RF bidirectional port for Bluetooth®. Input is matched to 50Q. An external DC block is required.
8 VBT Bluetooth® switch control pin. See truth table for proper level.
9 VRX Receive switch control pin. See switch truth table for proper level.

10 ANT RF bidirectional antenna port matched to 50Q. An external DC block is required.

Pkg Base GND ‘C)%;?hur;deco';\ggc\tlii(;rsl.u'rl;ggrbtﬁceksgleicgf;?: &i%'ﬁ%eeﬁﬁgﬂld be connected to the ground plane through a short

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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