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Scope and purpose

This; JJFC=; NCI H HI N?Anterhd/Bwitck Mol MBGSH @CNHNZE nibigh Bhtenna switch
module for multi-mode GSM/EDGE, WCDMA or LTE Applications and Carrier Aggreggdications.

1. This application notes gives an overview aboutain purpose of this
SP7T Low Band + SP7T High Band Antenna Switch Module

2. Multi-mode GSM/EDGE, WCDMA or LTE Applications and Carrier Aggregation are the primary
application of this document.

3. ThePrinted Circuit BoardPCB design as well as antenna matchinmgetwork proposed n this note
provides a customer oriented approach where a single ASM enables muttile GSM/EDGE, WCDMA
or LTE and Carrier Aggregation applications

4. Key performanceparametersinclude higher Isolation between input channels (~32d@)tegrated
SAW Filterdr LB and HB GSM Tx inputs, very low IL offtkehannels (0.5dB), integration of SP7T
LB and SP7T HB in omeodule and an integrated MIPI RFFE Interface.
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Introduction of BGSF1717MN26 -

1 ) HNLI >IO@N&ITH T- . Us

For RF FrorHEnd solutionsthat integrate new features such as downlink intédrand carrier aggregation to
increaseDownlink data rates,Antenna Switch Modules (ASMaje facing new challengesTwo RF signals
being transmitted in different frequency bands have to beouted from two different antennas b one
dedicated for low frequency band and one for high frequency baitd the RF Transceiver at the same time
For this kind of application, the new switctvhich combinestwo SP7TICs and theMIPI control interface, the
so-called DP14Thave been introduced to the market

The BGSF1717MN26 is a double Pole Fourteen Throw (DP14T / SP7T+SP7aptiktddd for wireless
applications up to 2.7 GHz. It is a perfect solution for muitbde handsets lased onquad-band GSM,
WCDMA, LTE and ideal for carrier aggregation solutions. TRXdésigned to achievaultra-high linearity.

The ASMconfiguration is shown irthe Figure 2.

The module comes in a miniature TSNP packagfeown in theFigure 1 and comprises of two high power
SP7T switches with integrated MIPI RFFE interface and harmonic filters for GSM high and low band
transmitter signal paths. The orchip MIPI RFFE interface sumps both 1.2 V and 1.8 V supply voltages.

No external DC blocking capacitors are required in typical applications as long as no DC is applied to any RF
port. The pin assignment can be found in thegure 3.

1.1 -, CH &7; NOL?M

d 3 OCN,; <-mBde GBMY EO&E FORKC/ d U -lii&ity BSM TX paths

WCDMA / LTE applications and carrier d ( C AtB-poit isdlatibn

aggregation d YHN?AL: N?> -)0) 2&&% CHI
Operating from0.1 to 2.7 GHz coverage dNo decoupling DC capacitors requireif,no DC
dUltra-low insertion loss ancharmonics applied on RF lines

generation

dSmall form factor: 3.2 mm x 2.8 mm x 0.73 mm
dintegrated GSM transmit filters

d U0 CHN? L = Bnedith WCDMA TRX Bc,gf/'
ports
d 01 LN 428 Udltra-highkh€atitid ? > @I L

Figure1 BGSF1717MN2@ackagein TSNR26-3
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1.2 &OH=NCI H; F $C; AL; G

VDD (battery)

Regulator/
Bias - generation

TX1 (GSM LB)

TRX06

TX2 (GSM HB)

TRX01
TRX02
TRX03
TRX04
TRXOS
TRX06

MIPI RFFE
Interface

VIO SDATA SCLK
Figure 2 BGSF1717MN26 Functional Diagram
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1.3 OCH #I1 H@CAOL; NCI
O o)~
TRX8 TRX2
TRX9 E TRX3
TRX10 TRX4
2.8x3.2x0.73mm
TRX11 E TRX5
TRX12 TRX6
ANT LB GND pad ANT HB
Figure 3 BGSF1717MN26 Pin Configuration
1.4 OCH $?M=LCJNCIH
Table 1 Pin Description (top view)
Pin NO Name Pin Type Function
0 GND GND Ground, die pad
1 GND GND DC ground
2 ANT HB I/0 High band antenna port
3 TRX6 110 WCDMA TRX port
4 TRX5 110 WCDMA TRX port
5 TRX4 110 WCDMA TRX port
6 TRX3 110 WCDMA TRX port
7 TRX?2 110 WCDMA TRX port
8 TRX1 110 WCDMA TRX port
9 GND GND RFground
10 TXHB I GSM HB port
11 GND GND RF ground
12 TXLB I GSM LB port
13 GND GND RF ground
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Table 1 Pin Description (top view)

Pin NO Name Pin Type Function
14 TRX7 I/0 WCDMA TRX port
15 TRX8 I/0 WCDMA TRX port
16 TRX9 e WCDMA TRX port
17 TRX10 /0 WCDMA TRX port
18 TRX11 /0 WCDMA TRX port
19 TRX12 I/0 WCDMA TRX port
20 ANT LB le] Low band antenna port
21 GND GND DC ground
22 VDD PWR Supply Voltage
23 VIO PWR RFFE supply voltage
24 SDATA I/1O Data
25 SCLK I Clock
26 GND GND DC ground
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Application 7

2 '3 JFC=; NCI H

A typical application of BGSF1717MN26 ASMImobile phone is shown itthe Figure 4. Atthe main
antennapath of the RAront-End the BGSF1717MN26@vitches signals fronthe high band and low band
antenna to thedifferent transceiver IC iput and outputs. For the diversity path different Infineon RF
switches can be used e.g. BGS16MN14, BGS18MN14. Infineon offers also beMdegeh®ral purpose RF
Switches ad abroad paortfolio of Low Noise Amplifiers andAntenna Tuner DevicedAll ofinfineon Products

concerning mobile phone applications can be found in our newggiplication Guide for RF & Protection

Devices/ Mobile Communication.

‘i Antenna Aperture
Switches (SPxT)

Antenna Switch Module
BGSF177MN26

Ginon

=

LTE

NA

i &% <{]
<<l Tx/Rx SPDT

; TX/RX SPDT &=
(@3

Tx/Rx DEDT
Figure 4 BGSF1717MN26 in mobile phone cellular frontend (typical discrete LTEA feature set)
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3 1 JJFC=; NGI@H &8 BUEOCNs

In this chapter theevaluation boardwith application circuit including matching passive elements is
presented.Afterwards, the deembedding process required folParameter measurementssidescribed
Device: BGSF1717MN26
Application: Antenna Switch Module
PCB Marking: BGSF1717MN&@v1.1
EVB Order No.: BGSF1717MN26 BOARD SP001136296

3.1 'JJFC=; NCIH "I ;L>
TheE\aluation Board (EVBused for theRFmeasurementsis shown in the~igure 5. TheEVBis designed so
that every 50 Ohnsignal lineshave the same lengthThe layer stackup of the PCB ipresentedin Figure 6.

Figure 5 Layout of the application board

Copper

35um FR4 0.7mm

Figure 6 PCBcross section with layer stack-up
Application Note AN384 10 Revision 1.0201510-03
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3.2 $?2?2G<?>>CHA

Thedevice (BGBL717MN26) ideembeddedfrom influence ofthe application circuit andcoaxial
connectors< S ; N @CLMN G?; MOLCHA -x1 = nerRsriplhe and therl®ytodding. ; H>
this data in the fixture simulator of the networknalyzer. In theFigure 7this deembedding concept is given.

The deembedding othis RF devicés performed in several steps explained in the next subchapters.

Figure7 $??G<?>>CHA =1 H=?JN QCNB ; 3JL?2BLO}>j<I13-L> =1 |

3.2.1 OIl'LN %RN?HMCI H

In order to shift the reference plane of the netwodhalyzerto the PCB signal lineannect aSMA connector
with a cut pin of theinner conductorto one port of theVector Network AnalyzeMNA and measureport
extensiors at this port

Figure 8shows such aprepared SMA connectowith an outer pincut with a wire cutter.

Outer
conductor

/pin iscut
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