SKYWORKS’
DATA SHEET

SKY85308-11: 2.4 GHz, 256 QAM WLAN/Bluetooth® Front-End
Module

Applications S =
> 0.
« WiFi-enabled smartphones, tablets, and mobile/portable devices —
e System-in-Package (SIP) modules for embedded systems .
)
Features
B \¥_¢ - ANT
e Integrated high-performance 2.4 GHz PA, harmonic filter, LNA
with bypass, and T/R switch
« Fully matched input and output RX/BT -] 4@
e | ow-loss LNA bypass for BT coexistence | —
o Integrated positive slope logarithmic power detector with high g
impedance

Figure 1. SKY85308-11 Block Diagram
e Transmit gain: 28 dB

» Receive gain: 14 dB Description

* DUtput poer The SKY85308-11 is a complete 802.11b/g/n/ac WLAN RF
— +18.5 dBm, MCS9, HT40 front-end module (FEM) with a Bluetooth port. The device
— +13.5 dBm, MC57, HT40 . provides all the functionality of a fully matched power amplifier
= #Eaidem, 8061 1o maskromplkant (PA), power detector, harmonic filter, and low-noise amplifier

« Small QFN (16-pin, 2.3 x 2.3 mm) package (LNA).
(ML, 200G et JENEL.-STDHED) The SKY85308-11 provides a complete 2.4 GHz WLAN RF solution
Skyworks Green™ products are compliant with from the output of the transceiver to the antenna, and from the
all applicable legislation and are halogen-free. antenna to the input of the transceiver. The LNA increases the
@ For additional information, refer to Skyworks receive sensitivity of embedded solutions to improve range or to
Definition of Green™, document number overcome the insertion loss of cellular filters (often included for
S004-0074. mobile applications).

The SKY85308-11 also includes a transmitter logarithmic power
detector with 20 dB of dynamic range, and a digital enable control

= % g g for transmitter power ramp on/off control.
SRR R G The device is provided in an ultra-compact, 16-pin 2.3 x 2.3 mm
PDET [ 1] P -, (G2 GND Quad Flat No-Lead (QFN) package. A functional block diagram is
. b shown in Figure 1. The pin configuration and package are shown
GND[2) | e in Figure 2. Signal pin assignments and functional pin
vee [3) (79 vee descriptions are provided in Table 1.
o £ — < (E|LeN
SO E GRS
§ E % g 2029630-002
(= =

Figure 2. SKY85308-11 Pinout
(Top View)
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Tahle 1. SKY85308-11 Signal Descriptions

Pin Name Description Pin Name Description
1 PDET Power detector output voltage 9 LEN LNA enable control input
2 GND Ground 10 VCC LNA positive supply voltage
3 vce PA positive supply voltage 1 N/C No connection
4 VCcC PA positive supply voltage 12 GND Ground
5 X RF transmit PA input 13 N/C No connection
6 PEN PA enable control input 14 N/C No connection
7 GND Ground 15 GND Ground
8 RX/BT RX receive output/BT 16 ANT Antenna

Technical Description

The SKY85308-11 is comprised of a high-efficiency 2.4 GHz PA,
2.4 GHz LNA, and 2.4 GHz switch. The device is fully matched,
and requires few external components for optimal performance,
which makes it ideal for small portable/mobile applications. The
FEM provides a typical gain of 31 dB. The LNA supports an
enable/disable mode and bypass mode for power savings when
not in receive mode. The PA can be shut off using the PEN signal
(pin 6).

Table 2. SKY35308-11 Absolute Maximum Ratings’

Electrical and Mechanical Specifications

The absolute maximum ratings of the SKY85308-11 are provided
in Table 2. The recommended operating conditions are specified
in Table 3, and electrical specifications are provided in Tables 4
through 9.

The state of the SKY85308-11 is determined by the logic provided
in Table 10.

Parameter Symbol Minimum Maximum Units

Supply voltage VCC1, vCC2 03 +3.6 v
DC input on control pins Vin -0.3 +3.6 v
Transmit input power (ANT terminated in Pin
50 Q match) +5 dBm
Operating temperature Ta -40 +85 °C
Storage temperature Tst -40 +140 °C
Electrostatic discharge: ESD

Human Body Model (HBM) 500 v

1 Exposure to maximum rating conditions for extended periods may reduce device reliability. There is no damage to device with only one parameter set at the limit and all other parameters
set at or below their nominal value. Exceeding any of the limits listed here may result in permanent damage to the device.

ESD HANDLING: Aithough this device is designed fo be as robust as possible, electrostatic discharge (ESD) can damage this device.
This device must be protected at all times from ESD when handling or transporting. Static charges may easily produce
potentials of several kilovolts on the human body or equipment, which can discharge without detection.
Industry-standard ESD handling precautions should be used at all times.
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Table 3. SKY85308-11 Recommended Operating CGonditions

DATA SHEET « SKY85308-11: FRONT-END MODULE

Parameter Symbol Minimum Typical Maximum Units
Supply voltage relative to GND =0 V VCC1, vee2 3.0 33 36 v
Operating temperature Ta —40 +25 +85 °C

Tahle 4. SKY85308-11 Electrical Specifications: DC Characteristics!
(VCC1 = VCC2 = 3.3 V, Ta = 25 °C, All Unused Ports Terminated with 50 Q, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typical Max Units
Total supply current, high-power mode lec High-power mode:
Pout = +18 dBm 210 230 mA
Pout = +17 dBm 210 230 mA
Quiescent current Ica No RF:high-power mode 140 mA
LNA supply current lec_Lna LNA enabled 9.5 mA
LNA bypass supply current lec_Lna_Byp LEN=PEN=0V 1.5 UHA

1 Performance is guaranteed only under the conditions listed in this table.

Tahle 5. SKY85308-11 Electrical Specifications: Transmit Characteristics’
(VCC1 = VCC2 = 3.3 V, State 1, Ta = 25 °C, All Unused Ports Terminated with 50 Q, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typical Max Units
Frequency range f 24 2.5 GHz
Output power Pour MCS7, EVM = -30 dB +18 +19.5 dBm

MCS9, EVM = -35 dB +17 +18.5 dBm
Spectral mask SM Output power meeting spectral mask +22.5 dBm
Small signal gain 18211 High-power mode 26 28 31 dB
Gain flatness AS21 Across band +2 dB
2" harmonics 2fo Pour = +22.5 dBm, 1 Mbps, 802.11b =30 dBm/MHz
3 harmonics 3fo Pour = +22.5 dBm, 1 Mbps, 802.11b -32 dBm/MHz
Delay and rise/fall time tor, tor 50% of Veen edge and 90/10% of final

output power level 400 ns
Input return loss 15111 @ TX port 10 dB
Output return loss 1S22| @ ANT port 15 dB
Stability Stab CW, Pin = +10 dBm,

0.1 GHz to 20 GHz, All non-harmonically related outputs less than —43 dBm/MHz

load VSWR = 6:1
Ruggedness RGGD CW, Pin = +10 dBm,

0.1 GHz to 20 GHz, No permanent damage or performance degradation

load VSWR = 10:1

1 performance is guaranteed only under the conditions listed in this table.
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Table 6. SKY35308-11 Electrical Specifications: Receive Bypass/Bluetooth Characteristics!

(VCC1 = VCC2 = 3.3 V, State 4, Ta = 25 °C, All Unused Ports Terminated with 50 Q, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typical Max Units
Frequency range f 24 25 GHz
Receive bypass/BT insertion loss IL LNA bypass, Bluetooth TX/RX 2 dB
Receive bypass/BT port return loss S11 AtPin8 -8 dB
1 Performance is guaranteed only under the conditions listed in this table.
Table 7. SKY85308-11 Electrical Specifications: Receive Characteristics’
(VCC1 = VGCG2 = 3.3 V, State 3, Ta = 25 °C, All Unused Ports Terminated with 50 Q, Unless Otherwise Noted)
Parameter Symbol Test Condition Min Typical Max Units
Frequency range f 2.4 25 GHz
Small signal gain S21 LNA enabled 12 14 dB
Noise figure NF 2.2 dB
Third order input intercept point IIP3 LAN enabled +3 dBm
1dB compression P1dB -7 dBm
Input return loss 18111 10 dB
Output return loss 1522 10 dB
Enable time Ten 10% to 90% of RX RF power from time that LEN
is at 50% 300 ns
Switch isolation Iso ANT tfo RX, State 1 40 dB
1 performance is guaranteed only under the conditions listed in this table.
Table 8. SKY85308-11 Electrical Specifications: Power Detector Characteristics’
(VCC1 = VCC2 = 3.3 V, State 1 or State 2, Ta = 25 °C, Unless Otherwise Noted)
Parameter Symbol Test Condition Min Typical Max Units
Frequency range f 24 25 GHz
Power detector range PDR CW, measured @ ANT 0 +25 dBm
Output impedance PDZLoA0 2.5 kQ
Output voltage PDV Pout = No RF, measured into 1 MQ 0.19 v
Pour = +18 dBm, CW, measured into 1 MQ 0.720 0.76 0.82 v
Pour = +23 dBm, CW, measured into 1 MQ2 0.83 0.88 0.97 v
Power detector bandwidth PDew 1 MHz

1 Performance is guaranteed only under the conditions listed in this table.
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Table 9. SKY35308-11 Electrical Specifications: Control Logic Characteristics!
(VCG1 = VGC2 = 3.3 V, Ta = 25 °C, All Unused Ports Terminated with 50 Q, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typical Max Units
Control voltage:
High Vi 1.8 36 v
Low ViL 0 0.2 v
Input current, high i1 All pins 5 uA
Input current, low I All pins 1 uUA

1 performance is guaranteed only under the conditions listed in this table.

Table 10. SKY85308-11 Control Logic!

State Function PEN LEN
1 PA On 1 0
2 LNA active 0 1
3 LNA bypass, Bluetooth TX/RX 0 0
4 Not active 1 1
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Evaluation Board Description

The SKY85308-11 Evaluation Board is used to test the
performance of the SKY85308-11 FEM. A suggested application
schematic diagram is shown in Figure 3. Table 11 lists the Bill of
Materials (BOM). A diagram of the Evaluation Board is shown in
Figure 4.

Evaluation Board Setup Procedure

1. Connect system ground to pin 2 of connector J7.

2. Apply 3.3 V to pin 1 of connector J7 and pin 13 of
connector J6.

3. Test the RF paths as described by the control logic in Table 10.

4. Connect a digital multi-meter to pin 6 of connector J6 to
monitor the power detector voltage.

5. Monitor the ANT-to-RX performance by applying an RF signal to
J3 (ANT) and measuring the response from the J2 (RX)
connector output.

6. Monitor the transmit performance is by applying an RF signal to
connector J1 (TX) and monitoring the output power on the
antenna port connector J3 (ANT).

CAUTION: Care should be taken not to overdrive the amplifier by
applying too much RF on the device input.

Circuit Design Considerations

The following design considerations are general in nature and
must be followed regardless of final use or configuration:

e Paths to ground should be made as short as possible.

e The ground pad of the SKY85308-11 has special electrical and
thermal grounding requirements. This pad is the main thermal
conduit for heat dissipation. Since the circuit board acts as the
heat sink, it must shunt as much heat as possible from the
device. Therefore, design the connection to the ground pad to
dissipate the maximum wattage produced by the circuit board.
Multiple vias to the grounding layer are required.

NOTE: A poor connection between the ground pad and ground
increases junction temperature (TJ), which reduces the life
of the device.

o Optimum performance is guaranteed by following the
application schematic, Bill of Materials (BOM), and Gerber files.

« The exposed die pad under the chip provides thermal and RF
ground to the device. It is recommended that the maximum
allowable number of vias be used to connect the PDB top metal
{(where the die is soldered) to internal ground plane(s) of the
PCB.

e The RX/BT and ANT ports are AC-coupled and do not require DC
blocking capacitors. The TX port (pin 5) has an on-chip inductor
to ground followed by a DC blocking capacitor between the
inductor and the die. Therefore, there is no DC present on this
port.

o [f the TX port is connected to an external component with DC
present, a 10 PF (component C9) general-purpose blocking
capacitor is recommended. If the TX port is connected to an
external component without DC present, the 10 pF capacitor
can be removed.

 The 10 pF decoupling capacitors, C3 and C4, should be on the
primary side of the board at a minimum manufacturable
distance from the FEM.

» The component placement of the rest of the components not
mentioned in this section is not critical.
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Note: 0 resistors and DNI components are not shown in this schematic.

Figure 3. SKY85308-11 Application Schematic

Table 11. Bill of Materials (BOM) for the SKY85308-11 Evaluation Board

202983D-003

Description Value Manufacturer Mfr Part Number Package Description
BP1, BP2, BP3, BP4, BP5, BP6 Skyworks Solutions | printed element 0.25 mm X 0.25 mm Bonding pad
C1,C2 2.2 uF Murata GRM188R71A225KE15D | 0603 Monolithic ceramic
C11,C12,C13 1uF TDK Corporation C1005X5R1A105K 0402 Multilayer ceramic
C4, C5, C6 220 pF Murata GRMO033R71C221KD01 0201 Multilayer ceramic
J4, J5 5X1 Samtec TSW-105-07-G-S 100 mil 100 mil header
PCB1 2606-A Skyworks Solutions | Z606-A PCB
U1 SKY85308-11 | Skyworks Solutions SKY85308-11 QFN 2.3x2.3-16 2 GHz 802.11ac 17 dBm FEM

Skyworks Solutions, Inc. ® Phone [781] 376-3000 ¢ Fax [781] 376-3100 e sales@skyworksinc.com ® www.skyworksinc.com
202963F e Skyworks Proprietary and Confidential Information ® Products and Product Information are Subject to Change Without Notice » December 16, 2016




DATA SHEET » SKY85308-11: FRONT-END MODULE
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Figure 4. SKY85308-11 Evaluation Board Assembly
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Package Dimensions

A typical part marking diagram is provided in Figure 5. The PCB
board layout footprint for the SKY85308-11 is shown in

Figure 6. Package dimensions are shown in Figure 7, and tape
and reel dimensions are provided in Figure 8.

DATA SHEET « SKY85308-11: FRONT-END MODULE

Package and Handling Information

Instructions on the shipping container label regarding exposure
to moisture after the container seal is broken must be followed.
Otherwise, problems related to moisture absorption may occur
when the part is subjected to high temperature during solder
assembly.

The SKY85308-11 is rated to Moisture Sensitivity Level 1
(MSL1) at 260 °C. It can be used for lead or lead-free soldering.
For additional information, refer to the Skyworks Application
Note, Solder Reflow Information, document number 200164.

Care must be taken when attaching this product, whether it is
done manually or in a production solder reflow environment.
Production quantities of this product are shipped in a standard
tape and reel format.

mg:cator o O
SKY
853
Supplier Code —+2 X X

XO—
><0o—

| Skyworks
Part Number

—T—— | o

Character 1 = Q/Y Code

202963C-005

Characters 2, 3, and 4 = Lot Code

Figure 5. Typical Part Marking

(Top View)
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Solder Mask Pattern Stencil Pattern
(Note 2) (Note 3)
Notes: 65% Solder Coverage
on Center Pad
1. Via hole recommendations:
0.025 mm Cu via wall plating (minimum), via holes to be filled with conductive paste
and plated over.
2. Solder mask recommendations:
Contact board fabricator for recommended solder mask offset and tolerance.
3. Stencil recommendations:
0.10 mm stencil thickness, laser cut apertures, trapezoidal walls and rounded corners offer
better paste release.
4. Dimensions and tolerances according to ASME Y14.5M-1994.
5. Unless specified, dimensions are symmetrical aboul center lines. 202963C-006

6. All dimensions are in millimeters.

Figure 6. SKY85308-11 PCB Layout Footprint
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1. All measurements are in millimeters. Side View .
2. Dimensions and tolerances according fo ASME Y14.5M-1994. 0.20 ! 0.05 + Detail A
3. Unless otherwise specified, the fellowing values apply: T Scale: 2X
Decimal Tolerance: Angular Tolerance: 16 Places
XX (1 place) = 0.1 mm +1/2°
XXX (2 places) = 0.05 mm 020 = 0055 oo @ICIAH]

X.XXX (3 places) = 0.025 mm
4. Coplanarity applies to the terminals as well as all other bottom surface metallization.
5. Dimension applies to metallized terminal. If terminal tip has a radius, dimension

should not be measured in that radius area. 202063C-007
6. Unless specified, dimensions are symmetrical about center lines.

Figure 7. SKY85308-11 Package Dimensions
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1. Carrier tape: black conductive polystyrene.

2. Cover tape material: transparent conductive material.

3. 10-sprocket hole pitch cumulative tolerance: +0.20 mm

4. Ao and Bo measured on piane 0.30 mm above the bottom of the pocket.

5. All measurements are in millimefers. 202963C-008

Figure 8. SKY85308-11 Tape and Reel Dimensions
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Ordering Information

Model Name Manufacturing Part Number Evaluation Board Part Number
SKY85308-11: 2.4 GHz Front-End Module SKY85308-11 SKY85308-11-EVB

Copyright © 2013-2016 Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. (“Skyworks™) products or services. These materials, including the information contained herein, are provided by
Skyworks as a service to its customers and may be used for informational purposes only by the customer. Skyworks assumes no responsibility for errors or omissions in these materials or the
information contained herein. Skyworks may change its documentation, products, services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to
update the materials or information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability for any materials, products or
information provided hereunder, including the sale, distribution, reproduction or use of Skyworks products, information or materials, except as may be provided in Skyworks Terms and Conditions
of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A
PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY
DISCLAIMED. SKYWORKS DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS
SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION,
LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks products could lead to personal injury,
death, physical or environmental damage. Skyworks customers using or selling Skyworks products for use in such applications do so at their own risk and agree to fully indemnify Skyworks for any
damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of design defects, errors, or operation of
products outside of published parameters or design specifications. Customers should include design and operating safeguards to minimize these and other risks. Skyworks assumes no liability for
applications assistance, customer product design, or damage to any equipment resulting from the use of Skyworks products outside of stated published specifications or parameters.

Skyworks and the Skyworks symbol are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United States and other countries. Third-party brands and names are for
identification purposes only, and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at www.skyworksinc.com, are incorporated by
reference.
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