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Infineon

SP8T Antenna Switch Module BGSF18DM20
1 Features AR
Main Features | | ) 7 11
+ 2 high-linearity GSM Tx paths with power handling capability woo |G 77 | ano.Le
of up to 36 dBm VDD GND
* 6 high-linearity WCDMA TRXx ports TRXG LB Tx
* Integrated harmonic filters for GSM High and Low bands s | Z 3| eno
» Integrated ESD protection at ANT port TR v ' HB X
* Low insertion loss 1WA 00 17

* Low harmonic generation

+  On chip control logic including ESD protection

+ Suitable for Quadband GSM / Edge / C2K/ LTE / WCDMA
Applications

* 0.1to0 2.7 GHz coverage

» High port-to-port-isolation

* No external DC blocking capacitors required

+ Integrated SPI decoder supporting logic levels from 1.35V to 3.3 V

» Direct connect to battery

+ Small form factor 3.2 mm x 2.8 mm

* Height 1.0 mm max.

TRX3
TRX2
TRX1
GND
GND

Description

The BGSF18DM20 is a Single Pole Eight Throw (SP8T) switch module optimized for wireless applications up to
2.7 GHz. It is a perfect solution for multimode handsets based on GSM Quadband and WCDMA. The switch
module configuration is shown in Figure 1. The module comes in a miniature LGA Package and comprises of a
high power CMOS SP8T switch with integrated SPI controller and harmonic filters for GSM high and low band
transmit paths. The on-chip controller integrates CMOS logic and level shifters, driven by control inputs from 1.35
to 3.3 V. The module features direct-connect-to-battery functionality and DC-free RF ports.

The antenna port has integrated ESD protection to achieve 8kV ESD robustness without external components.

Product Name Package Chip Marking
BGSF18DM20 PG-VCCN-20-1 M4783A 1IXX/YWW /1.3

Data Sheet 7 Revision 2.4, 2013-05-31
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Features
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Maximum Ratings

2 Maximum Ratings

Table 1 Maximum Ratings

Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition

Supply Voltage Vg -0.5 - 5.5 \ -

Storage temperature range Tsre -55 - +150 °C -

RF input power at all GSM Tx ports Pty - - +36 dBm |-

RF input power at all TRx ports Pitry - - +32 dBm |-

ESD capability Human Body Model Vesp wew | 1000 |- - \'% -

ESD capability ANT port (according IEC Vesp ant |8000 |- - \'% -

61000-4-2 contact)

Junction temperature T, - - +125 °C -

Thermal resistance junction - soldering point | Ry, s - - 80 KW |-

Attention: Stresses above the max. values listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability. Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.
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Operation Ranges

3 Operation Ranges
Table 2 Operation Ranges
Parameter Symbol Values Unit |Note/

Min. Typ. Max. Test Condition
Supply Voltage Vi 2.85 3.5 4.7 \ -
Supply current Iy 100 250 400 A -
SPI supply voltage Vad_spi 1.6 1.8 3.5 \ -
SPI Control voltage low Vo L -0.3 0 0.3 \'% -
SPI Control voltage high Vot n 1.35 Vg Vad_spl \'% -

+0.3V

SPI Control current Iom 5 250 400 nA |-
RF frequency Jar 0.1 08-21 |27 GHz |-
Ambient temperature range Ty -30 +25 +85 °C -
Input Power
TRx ports (VSWR = 4:1) Pin TRx - - 25 dBm |-
GSM Tx port @ 1 GHz (VSWR = 4:1)  |Pigsm 1 |~ - 35 dBm |-
GSM Tx port @ 2 GHz (VSWR = 4:1)  |Pigsmre |~ - 33 dBm |-
Data Sheet 10 Revision 2.4, 2013-05-31
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4 Electrical Characteristics

Terminating port impedance: Z, = 50 Q
Temperature: T = -30°C...+85 °C
Supply voltage: V44 =2.85V...4.7V

Table 3 RF Characteristics

Electrical Characteristics

Parameter Symbol Values Unit |Note / Test Condition

Min. [Typ. [Max.
Insertion Loss
TRX_1-6 IL 0.5 0.6 0.9 dB 824 to 960 MHz
TRX_1-6 IL 0.6 0.7 1.0 dB 1710 to 1980 MHz
TRX_1,4,5,6 IL 0.7 0.9 1.2 dB 1990 to 2170 MHz
TRX_2,3 IL 0.6 0.8 1.1 dB 1990 to 2170 MHz
TX_LB IL 0.8 1.0 1.3 dB 824 to 915 MHz
TX_HB IL 0.8 1.0 1.3 dB 1710 to 1910 MHz
Return Loss

RL 10 20 30 dB 824 to 960 MHz

10 14 25 dB 1710 to 1980 MHz

10 20 30 dB 1990 to 2170 MHz
Isolation

ISO 30 35 40 dB Antenna to any TRx port

30 35 40 dB Between the ports TRx2, TRx4 and TRx6

25 30 35 dB Between any two ports
P0.1 dB Compression Point
TX_LB Po.1ae 35 36 38" dBm [824to 915 MHz
TX_HB Po.1ae 33 35 38" dBm [1710 to 1980 MHz
TRx_1-6 Po1a8 30 31 32 dBm [824to 2170 MHz
Switching Time
On/Off ton/oi 0.5 1 3 us 90% OFF to 90% ON; 90% ON to 90% OFF
Boost Converter | tg - 10 25 us After power down mode
Settling Time
Intermodulation Distortion in Rx Band
IMD2, low IMD2 low |-135 -115 -105 dBm | Tx =20 dBm, Interferer = -15 dBm
IMD3 IMD3 -135  |-110 -105 |dBm
IMD2, high IMD2 high |-135 |-115 -105 |dBm
Harmonic Generation up to 12.75 GHz
TX_LB Pram -75 -80 -85 dBc |35dBm, 50 @, 25% duty cycle
TX_HB -73 -80 -80 dBc |33 dBm, 50 Q, 25% duty cycle
TRX_1-6 -75 -85 -90 dBc |25 dBm, 50 Q, 25% duty cycle

Data Sheet
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Table 3 RF Characteristics (cont’d)

Electrical Characteristics

Parameter Symbol Values Unit |Note / Test Condition
Min. [Typ. [Max.
Harmonic Attenuation?
TX_LB Py 22 25 35 dB 1648 to 1830 MHz
15 20 35 dB 2472 to 2745 MHz
15 20 30 dB 3296 to 12750 MHz
TX_HB 22 30 35 dB 3420 to 3820 MHz
21 30 38 dB 5130 to 5730 MHz
20 25 30 dB 6840 to 12750 MHz

1) Beyond operating range, maximum rating limits exceeded.
2) Harmonic Attenuation optimization by using different values of external inductor Lext. See also Application Note.

Note: All electrical characteristics are measured with all RF ports terminated in 50 2 and recommended circuit.
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Pin Definition and Package Outline

5 Pin Definition and Package Outline
Table 4 Pin Configuration
Pin No. Name Pin Buffer Function
Type |Type
1 TRX_3 WCDMA TRX-port
2 TRX_2 WCDMA TRX-port
3 TRX_1 WCDMA TRX-port
4 GND Ground
5 GND Ground
6 HB_TX High Band GSM TX-port
7 GND Ground
8 LB TX Low Band GSM TX-port
9 GND Ground
10 GND_LB Ground Lowband
11 ANT Antenna Port
12 GND Ground
13 SDIO SPI Data
14 SCL SPI Clock
15 FRM SPI Frame
16 LVDD SPI Supply Voltage
17 VDD Supply Voltage
18 TRX_6 WCDMA TRX-port
19 TRX_5 WCDMA TRX-port
20 TRX_4 WCDMA TRX-port
Table 5 Mechanical Data
Parameter Symbol Value Unit
Package size Size 3.2x2.8 mm
Package height H 0.99 mm
Data Sheet 13 Revision 2.4, 2013-05-31
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Pin Definition and Package Outline
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Pin Definition and Package Outline

LXX
YWW
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XX=TOBE REPLACEDBY TRACE CODE / LOT IDENTIFIER
YWW=TO BE REPLACED BY ACTUAL DATE CODE
(Y= LAST DIGIT OF YEAR, WW = ACTUAL WORKWEEK)
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Figure 4  Laser Marking
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SPI Command Set

SPI Command Set

Data Write
29 [28]27|26]25[24[23|22[21[20[19[18[17[16]15]14[13[12[11]10[ 9[8[ 7|6 [ 5[4 [ 3] 2| 1 [ 0 [Description
R/IW Device address Register address Data
1 Read (not used)
0 Write
ofof1fofofof1fofofofOfOfO Only 1 SPI register used
X X | x| x| x| x| x| x] x| x] x| x|]Bits not used
ofofo0foO Switch Disabled (low current mode)
0j{0|O0]1 GSM_HB_TX
ojof1]o0 GSM_LB_TX
oj1]0]o0 TRX1
0[1]0]1 TRX2
oj1[1]0 TRX3
1/{0f[0f0 TRX4
1({0f[0][1 TRX5
1({0[1]0 TRX6
1]11]11]1 Isolation state
Global Write
29 [28]27|26]25]24[23|22[21[20[19[18[17[16]15]14[13[12][11]10[ 9[8[ 7|6 [ 5[4 [ 3] 2| 1 [ 0 [Description
R/IW Device address Register address Data
O JA[ A A A A A A A] a1 xx]x]x[x]x]x]x]|x|[x]x]x]x]|x]x]| x]Standby Mode

Figure 5
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