QONVO. Process/Product Change Notification (PCN)

General PCN Information

PCN # 23-0001 RFFM8595A Datasheet Update PCN Date Jan 3, 2023
Initiator Bobbi Duff Date Jan 3, 2023

Post to PCN Alert? X Yes ‘ ] No E-mail PCNresponse@qorvo.com
Type of Change: ‘ X Major ‘ ] Minor ‘ [] Obsolescence

Change Affects  [JForm []Fit []Function []Reliability []N/A
X] Other: Spec/Datasheet Change

Description of Change:  Adding the Max limit for EVM specification at 17.5dBm 80MHz 802.11 ac - to -33.5 dB

Reason for Change:  This change is to further refine final testing specifications on the product to improve yield that was
agreed to by customer.

Detail of potential impact to customer:  None anticipated.
Affected Products: RFFM8595A
Comments and/or Supporting Data:  Click on Icon to view revised Datasheet: '

The following only applies to Major and Minor Changes

Affected Product Specification (if applicable):  Max limit for EVM specification at 17.5dBm 80MHz 802.11 ac - to -33.5
dB

Qualification Plan or Data (if applicable): N/A

Customer Samples Available (if applicable):  This will be a running change in production that will be identified by a green
or yellow dot on the shipping/reel label.

Qualification Results Available (if applicable): N/A

Planned First Ship Date: Shipments to begin with Customer Approval

Identification of Changed Product (if applicable): N/A

Customer Acknowledgement/Responses: All Customer responses must be sent via e-mail to PCNResponse@qorvo.com.
When replying, please include the PCN number in subject line. Customers should acknowledge receipt of the PCN within 30
days of delivery of the PCN. Lack of acknowledgement of the PCN within 30 days constitutes acceptance of the change. Any
concerns, sample order response, or a request for further information must be provided within the acknowledgement
period. If additional time is required to determine if samples or additional data is required, the customer must submit this
request along with the acknowledgement response and state when they expect to complete their review. After

acknowledgement, lack of additional response prior to the planned first ship date constitutes acceptance of the change. If the
customer requires additional time to perform sample testing, beyond the stated planned first ship date, an extension must be
negotiated with Qorvo. Acceptance of the PCN prior to the planned first ship date is considered approval to begin shipments
early. Any contractual PCN agreements made with Qorvo supersede these requirements.
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RFFM8595A
5.0 GHz Wi -Fi Front -End Module

Product Overview

The RFFMB8595A provides a complete integrated solution in a
single Front-End Module (FEM) for Wi-Fi 802.11a/n/ac systems.

The ultra-small factor and integrated matching minimizes layout rfmd>»
area i n theapplcationt andngreaysreduces the
number of external components. This simplifies the total front- RFFM8595A

end solution by reducing the bill of materials, system footprint,
and manufacturing cost. The RFFM8595A integrates a 5 GHz
power amplifier (PA), single pole double throw switch (SP2T),
LNA with bypass, and a power detector coupler for improved QFN 16-Pin 2.5x2.5x0.4 mm leadless SMT Package
accuracy. The device is provided in a 2.5mm x 2.5mm x
0.40mm, 16-pin QFN package. This module meets or exceeds
the RF front-end needs of IEEE 802.11a/n/ac Wi-Fi RF systems.

Key Features

Functional Block Diagram 1 Pout=17.5dBm, 11ac, 80MHz 1.5% (-36.5dB) EVM

1 Pout=19.5dBm, 11n 20MHz 2.5% (-32dB) EVM

f1lnput and Output Matched to 50VY
1 Integrated 5GHz PA, SP2T Switch, LNA, and PDET

1 Low Height Package, Suited for SiP and CoB designs

1 Supports low power mode for improved efficiency
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1 IEEE 802.11a/n/ac Wi-Fi Applications
1 Single-band and Dual-band Wi-Fi Systems
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Ordering Information

GND| 3] vee
Part Number Description
RFFM8595ASB 5 piece sample bag
vce E| @ VMODE RFFM8595ASQ 25 piece sample bag
RFFM8595ASR Reel with 100 pieces
5] [l [l 5 i 2500 i
RFFM8595ATR7 Reel with 2500 pieces
o
§ = s » RFFM8595APCK-410 | Fully assembled evaluation
= m D board w/ 5-piece bag
Top View
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QO nNVO RFFM8595A

5.0 GHz Wi -Fi Front -End Module

Absolute Maximum Ratings

PARAMETER CONDITIONS RATING

Storage Temperature -40 to 150 °C

Operating Temperature Range -40 to +85 °C

Device Voltage, Vcc (No RF) +6.0V

Maximum TX Iput Power (No damage) 802.11a/n/ac, 50736V, T= | +12dBm
25°C

LNA On Maximum RX input power (No 50 q cc=8.6V, T=25C +12 dBm

damage)

Bypass Mode Maximum RF Input Power (No 50 q cc=8.6V, T=25C +25 dBm

damage)

Operation of this device outside the parameter ranges given above may cause permanent damage.

Recommended Operating Conditions

PARAMETER COMMENTS Min Typ Max UNITS
Operating Frequency 5.15 5.825 MHz
Extended Operating Frequency Functional with reduced performance, 49 585 MHz
-3dB lower TX power

Operating Temperature 110 25 70 °C
Extended Operating Temperature Functional with reduced performance 140 85 °C
Operating Voltage, Vcc 3.2 3.6 4.6 \%
Extended Operating Voltage, Vcc 5V operation requires conditioning 3.0 5.0 \%
Control Voltage (V-high) PA_EN/LNA_EN 2.8 3.1 Vce \%
Control Voltage (V-low) PA_EN/LNA_EN 0 0.1 0.2 \%
Control Current (I-high) PA_EN/LNA_EN - 5 uA
Control Current (I-low) PA_EN/LNA_EN - 0.5 uA

Electrical specifications are measured at nominal operating conditions. Unless noted otherwise.

Logic Truth Table

Operating Mode PA_EN LNA_EN C RX V_MODE
Standby Low Low Low Low
802.11a/n/ac TX High Power High Low Low Low
802.11a/n/ac TX Low Power High Low Low High
802.11a/n/ac RX Gain Low High High Low
802.11a/n/ac RX Bypass Low Low High Low

Notes:

1 PA_EN and TX switch control are tied together internally
1 High=2.8t0 Vcc; Low =0V to 0.2V
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RFFM8595A
Qop\'o 5.0 GHz Wi-Fi Front -End Module

Electrical Specifications T 5 GHz Transmit High Power Mode
(Vcc=3.2-4.6V; T=-10°C to 70°C; 50% Duty Cycle; unless noted otherwise)

Parameter Min Typ Max Units Condition
HT80 Output Power 17.0 17.5 dBm
. 15 % T=25°C, Vcc= 3.6V
80MHz 802.11ac - Dynamic EVM 365 335 aB
HT80 Output Power 16 dBm
1. % =-10° ° =
80MHz 802.11ac - Dynamic EVM 5 0 T=-10°C to +70°C, Vcc=3.2V to 4.6V
-36.5 dB
HT20 Output Power 19.0 19.5 dBm
2. % = ° =
20MHz 802.11n - Dynamic EVM 5 0 T=25°C, Vee= 3.6V
-32 dB
HT20 Output Power 18 dBm
0, — _ o o -
20MHz 802.11n - Dynamic EVM 2.5 % T=-10°C to +70°C, Vcc=3.2V to 4.6V
-32 dB
20/80MHz 802.11ac - Spectral Mask 22 dBm T= 25°C, Vec- 3.6V
40MHz 802.11n - Spectral Mask 21 dBm
TX Port Return Loss 18 dB
ANT Port Return Loss 18 dB
Large Sianal Gain 24 28 31 dB T=25°C, Vcc= 3.6V
9e =19 28 dB T=-10°C t0 +70°C, Vcc=3.2V 10 4.6V
Gain flatness over any 80MHz BW -0.5 0.5 dB T= 25°C, Vcc= 3.6V
Gain flatness across band -1 1 dB T= 25°C, Vce= 3.6V
230 300 mA Pout= 17.5dBm, T= 25°C, Vcc= 3.6V
215 mA Z%ng 16dBm, T=-10to +70C, Vcc=3.2V to
Operating Current 260 mA Pour= 19.5dBm, T= 25°C, Vce- 3.6V
235 mA ‘F:%L{}: 18dBm, T=-10 to +70C, Vcc=3.2V to
Quiescent current 165 mA RF= Off, T= 25°C, Vcc= 3.6V
PA_EN Current 70 150 UuA T=25°C, Vcontol = 3.2V
Second Harmonic -45 dBm/MHz | Poyr= 18dBm, T= 25°C, Vce= 3.6V, 6Mbps
Third Harmonic -45 dBm/MHz | 802.11a
Power Detector Voltage 0.28 0.32 0.37 \ Idle, T= 25°C
Power Detector Nominal 5210MHz 0.75 0.95 V _ oo _
Power Detector Nominal 5775MHz 0.7 0.88 v Pour= 17.5dBm, T=25°C, Vee= 3.6V
Power Detector Voltage 0.95 V Pour= 20dBm
Variation from 0-360° load pull -1.5 1.5 dB 3:1 VSWR, T= 25°C, Vcc= 3.6V
ANT-RX Isolation (TX Mode-TX 28 dB
enabled and maximum power)
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RFFM8595A

5.0 GHz Wi-Fi Front -End Module

Electrical Specifications T 5 GHz Transmit Low Power Mode
(Vce=3.6V; T=25°C; 50% Duty Cycle; unless noted otherwise)

Parameter Min Typ Max Unit Condition
HT80 Output Power 11.0 dBm T =25°C, Vcc = 3.6V
. 1.5 %
80MHZ 802.11ac Dynamic EVM 365 B
HT20 Output Power 13.0 dBm T =25°C, Vcc = 3.6V
. 25 %
20MHz 802.11n Dynamic EVM 320 aB
TX Performance i Spectral Mask
40MHz 802.11n Output Power 12 dBm
P T = 25°C, Ve = 3.6V
20/80MHz 802.11ac Output Power 14 dBm
Operating Current 150 mA Pout= 11dBm for 11lac
perating 170 mA Pour= 13dBm for 11n
VMODE Control Line Current 160 A
L Signal Gai 25 dB Pour= 12dBm
arge signai ain 25 dB T=-10 to +70C, Vcc=3.2V to 4.6V
Gain flatness over any 80MHz BW -0.5 0.5 dB T=25°C, Vcc= 3.6V

Electrical Specifications T 5 GHz Receiver (LNA ON)
(Vcc=3.2-4.6V; T=-10°C to 70°C; Freq: 5.15-5.825MHz;

unless noted otherwise)

Paramater Min Typ Max Unit Condition

Gain 9 12 15 dB T=25°C, Vce= 3.6V
12 dB

Gain flatness over any 80MHz BW -0.5 0.5 dB T=25°C, Vce= 3.6V

Gain flatness across band -1 1 dB T=25°C, Vcc= 3.6V

Noise Figure 2.5 dB T=25°C, Vcc= 3.6V
2.5 dB

Rx Port Return Loss 20 dB

ANT Port Return Loss 15 dB

Nominal Input P1dB -3 dBm

Current Consumption 10 16 mA T=25°C, Vce= 3.6V

LNA_EN Control Current 130 200 A

LNA Turn On Time 400 nS T= 25°C, Vcc= 3.6V

Electrical Specifications 1 5.0 GHz Receive Bypass Mode
(Vcc=3.2-4.6V; T=-10°C to 70°C; Freq: 5.15-5.825MHz; unless noted otherwise)

Paramater Min Typ Max Unit Condition
LNA Bypass Current 0.5 A
Nominal Insertion Loss 5 8 11 dB T= 25°C, Vcc= 3.6V
RX Port Return Loss 15 dB
ANT Port Return Loss 20 dB
Nominal Input P1dB 20 dBm T= 25°C, Vcc= 3.6V
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General Specifications

RFFM8595A

5.0 GHz Wi-Fi Front -End Module

Paramater

Min Typ Max Unit Condition

Control Line Impedance-PA EN 75 k'Y
Control Line Impedance-LNA_EN 78 k'Y
Control Line Impedance-C_RX 27 MY
Switching Speed 100 ns T=25°C, Vcc= 3.6V,
PA Turn-on Time 200 ns T=25°C, Vcc= 3.6V, 10% to 90%
PA Stability 20 dBm No spurious above -41.25dBm/MHz

12 dBm | nt o VbcO33Y, 25°C
Maximum Input Power 12 dBm 6:1 VSWR, Vcc= 3.3V, 25°C

5 dBm 10:1 VSWR, Vcc= 3.3V, 25°C
Leakage Current 0 > 10 UA ngt:insg.e\/, T= 25°C, RF OFF, All control lines
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Application Circuit Schematic
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RFFM8595A
5.0 GHz Wi-Fi Front -End Module
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RFFM8595A
5.0 GHz Wi-Fi Front -End Module

Pin Configuration and Description
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Top View
Pin Name Description
1 GND Ground connection. This pin is not connected internally and can be left floating or connected to
2 RX RF output port for the 802.11a/n/ac LNA. Thi
3 GND This pin is not connected internally and can be left floating or connected to ground.
4 VCC Supply voltage for the LNA and PA Regulator. See applications schematic for biasing and
bypassing components.
5 PDET Power detector voltage for the TX path. May need external series R/shunt C to adjust voltage
level and to filter RF noise.
6 PA EN Control voltage for the PA and TX switch. See truth table for proper settings.
7 GND This pin is not connected internally and can be left floating or connected to ground.
38 TX RF input port for the 802.11a/n/ac PA. I nput
9 VMODE High/Low power mode control signal. VMODE can be low or floating for nominal conditions (high
power mode). Applying 2.8V or greater to this pin enables low power mode.
10 vCC Supply voltage for the first and second stage of the PA. See applications schematic for biasing and
bypassing components.
11 vCC Supply voltage for the final stage of the PA. See applications schematic for biasing and
bypassing components.
12 GND This pin is not connected internally and can be left floating or connected to ground.
13 ANT RF bidirectional antenna port matched to 50V
14 GND This pin is not connected internally and can be left floating or connected to ground.
15 C RX Receive switch control pin. See switch truth table for proper level.
16 LNA EN Control voltage for the LNA. When this pin is set to a LOW logic state, the bypass mode is enabled.
Ground connection. The backside of the package should be connected to the ground plane
Pkg Base GND through a short path, i.e., PCB vias under the device are recommended.

RFFM8595A Data Sheet Rev B | Subject to change without notice 7 of 11 WWW.gorvo.com






Qorvo

Package Outline Drawing

(dimensions in mm)

RFFM8595A

5.0 GHz Wi-Fi Front -End Module
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RFFM8595A
Qop\'o 5.0 GHz Wi-Fi Front -End Module

PCB Patterns
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