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AWS5524
0.5 to 2.5 GHz SP4T Switch

ADVANCED PRODUCT INFORMATION -  Rev 0.1

D1
Die

FEATURES
• Low Insertion Loss: 0.8 dB at 2 GHz

• High Isolation: > 25 dB

• Low Harmonic Levels: < -65 dBc at max. GSM
power

• Low Control Voltage Operation: to +2.5 V

APPLICATIONS
• Front-end Modules for GSM Wireless Handsets

PRODUCT DESCRIPTION
The AWS5524 is a single pole, four throw (SP4T)
RF switch developed to meet the stringent
requirements of GSM systems. Manufactured in
ANADIGICS’ state-of-the-art pHEMT process, the
device uses patent-pending circuit topologies to

Figure 1: Block Diagram

provide the low insertion loss, high port-to-port
isolation and high linearity needed to enhance the
performance of GSM radios. The AWS5524 is offered
as an unpackaged MMIC die.
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Figure 2: Die Configuration

Table 1: Pad Description

EMAN NOITPIRCSED EMAN NOITPIRCSED

1FR 1htap,tropFR 3FR 3htap,tropFR

1GFR dnuorG 3GFR dnuorG

1V 1htapFR,egatlovlortnoC 3V 3htapFR,egatlovlortnoC

2V 2htapFR,egatlovlortnoC 4V 4htapFR,egatlovlortnoC

2GFR dnuorG G4FR dnuorG

2FR 2htap,tropFR 4FR 4htap,tropFR

SV saibtropnommoC
)hgihcigol(egatlov CFR tropnommocFR

Dimensions in µm
Bond Pads: 100 µm x 75 µm

Die Thickness: 178 µm
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ELECTRICAL CHARACTERISTICS

Table 2: Absolute Minimum and Maximum Ratings

Stresses in excess of the absolute ratings may cause permanent damage. Functional operation
is not implied under these conditions.  Exposure to absolute ratings for extended periods of
time may adversely affect reliability.

Table 3: Operating Ranges

The device may be operated safely over these conditions; however, parametric performance is guaranteed
only over the conditions defined in the electrical specifications.

RETEMARAP NIM XAM TINU STNEMMOC

V(egatloVsaiBtroPnommoC S) )1( 2.0- 0.8+ V

V(segatloVlortnoC ,1 V ,2 V3 V, 4) 2.0- 0.8+ V

P(rewoPtupnIFR NI ) - 01 W stropFRllata

erutarepmeTegarotS )2( 56- 051+ C°

Notes:
(1) The VS port may remain open-circuited without damage to the device.
(2) Storage Temperature limits apply to the die only after it has been removed from the ANADIGICS

shipping material.
3. All RF ports should be AC-coupled. No external DC bias should be applied.

RETEMARAP NIM PYT XAM TINU STNEMMOC

)f(ycneuqerFFR 5.0 - 5.2 zHG

V(egatloVsaiBtroPnommoC S) - )1( - - tropSVtadeilppa

V(segatloVlortnoC 1 V, 2 V, 3 V, 4) 0
5.2+

-
-

2.0+
5.3+ V etatsFFOhtapFR

etatsNOhtapFR

T(erutarepmeTtneibmA A) 03- - 58+ oC

Notes:
(1) For optimal linearity performance, the Common Port Bias Voltage (VS) should be set to the same Control Voltage

used to turn ON any of the individual RF paths. The VS port may remain open-circuited without damage to the
device, but with some degradation in linearity.
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Table 4: Electrical Specifications
(TA = +25 °C; RF ports terminated with 50 ΩΩΩΩΩ; Vn = +2.7 V and is the Control Voltage for the ON path,

RFC - RFn; Vx = 0 V and is the Control Voltage for the OFF paths, RFC - RFx)

RETEMARAP NIM PYT XAM TINU STNEMMOC

ssoLnoitresnI
zHG1
zHG2

-
-

5.0
8.0

7.0
0.1 Bd

tropnFRdetcelesottropCFR

ssoLnruteR )1(

ZHG1
zHG2

-
-

52-
71-

02-
51- Bd

tropnFRdetcelesdnatropCFR

noitalosI
zHG1
zHG2

52
52

72
72

-
- Bd

stropxFRdetalosiottropCFR

tpecretnIredrOdrihTtupnI )2(

dnaBralulleCzHM008
dnaBSCPzHM0091

-
-

66+
95+

-
- mBd

tropnFRdetcelesottropCFR

noitcejeRcinomraHdn2
zHG1
zHG2

-
-

17-
27-

56-
56- cBd

tropnFRdetcelesottropCFR
PNI mBd43+=
PNI mBd23+=

noitcejeRcinomraHdr3 )3(

zHG1
zHG2

-
-

88-
08-

56-
56- cBd

tropnFRdetcelesottropCFR
PNI mBd43+=
PNI mBd23+=

noitpmusnoCtnerruC -
-

-
-

03
5

µA
µA

tropnVhcae
tropSV

Notes:
(1) Isolated RFx ports have a return loss of approximately -3 dB.
(2) For the Cellular Band, two tones with PIN = +22.5 dBm each, at 837 and 838 MHz. For the PCS Band, two tones

with PIN = +21 dBm each, at 1880 and 1881 MHz.
(3) VS = Vn

Table 5: Switch Control Truth Table

V1 +2.5 to +3.5 V 0 to +0.2 V 0 to +0.2 V 0 to +0.2 V

V2 0 to +0.2 V +2.5 to +3.5 V 0 to +0.2 V 0 to +0.2 V

V3 0 to +0.2 V 0 to +0.2 V +2.5 to +3.5 V 0 to +0.2 V

V4 0 to +0.2 V 0 to +0.2 V 0 to +0.2 V +2.5 to +3.5 V

RFC - RF1 ON OFF OFF OFF

RFC - RF2 OFF ON OFF OFF

RFC - RF3 OFF OFF ON OFF

RFC - RF4 OFF OFF OFF ON

CONTROL

VOLTAGES

RF PATH

SELECTION
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PERFORMANCE DATA

Figure 4: Harmonics of 1 GHz vs. Control Voltage
(ON path, V = 0 V, f = 1 GHz, P = +34 dBm)x IN
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Figure 3: Insertion Loss vs. Frequency
(ON path, V = +2.7 V, V = 0 V)n x

Figure 5: Return Loss vs. Frequency
(ON path, V = +2.7 V, V = 0 V)n x
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Figure 6: Harmonics of 2 GHz vs. Control Voltage
(ON path, V = 0 V, f = 2 GHz, P = +32 dBm)x IN
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Figure 7: Isolation vs. Frequency
(OFF path, V = +2.7 V, V = 0 V)n x
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Die Applications
Bonding and circuit connections for the unpackaged
AWS5524 die are shown in Figure 8, and application
details are listed in the following notes:

1. Cb are DC blocking capacitors external to the
device. A value of 100 pF is sufficient for operation
to 500 MHz. The values may be tailored to provide
specific electrical responses. The isolation of the
switch provides enough decoupling of RF ports 1
through 4 so that overall switch performance is not
affected.

2. The VS pin provides a fixed voltage potential to
the common port of the switch. To get the best linear
performance, it should be tied to the logic high
voltage potential (not the power supply). Current
draw on this pin is less than 5 µA.

3. The RF Ground bondwires should be kept as
short as possible and bonded directly to a good RF
ground for best broadband performance.

4. LESD provides a means to increase the ESD
protection on a specific RF port, typically the port
attached to the antenna. The ESD rating of the device
is ±125 V HBM overall. This rating is associated
with the control pin to RF port path.  RF port to RF
port/RF Gnd  has been determined to be >±500 V
HBM for this technology. By using LESD as an RF
choke on a port, an ESD protection to ±8 kV contact
discharge can be achieved.

5. The die may be attached by either conductive or
non-conductive epoxy formulated for attaching
semiconductor parts. The back of the die is
electrically isolated from the switch circuit and can
be grounded or left isolated.

Figure 8: Application Schematic
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APPLICATION  INFORMATION
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NOTES
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WARNING
ANADIGICS products are not intended for use in life support appliances, devices or systems.  Use of an ANADIGICS
product in any such application without written consent is prohibited.

IMPORTANT NOTICE

ANADIGICS, Inc.
141 Mount Bethel Road
Warren, New Jersey 07059, U.S.A.
Tel: +1 (908) 668-5000
Fax: +1 (908) 668-5132

URL: http://www.anadigics.com
E-mail: Mktg@anadigics.com

ANADIGICS, Inc. reserves the right to make changes to its products or to discontinue any product at any time without
notice.  The product specifications contained in Advanced Product Information sheets and Preliminary Data Sheets are
subject to change prior to a product’s formal introduction.  Information in Data Sheets have been carefully checked and are
assumed to be reliable; however, ANADIGICS assumes no responsibilities for inaccuracies.  ANADIGICS strongly urges
customers to verify that the information they are using is current before placing orders.
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ORDERING INFORMATION
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   微波元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-82884100 83397033 83396822 83398585 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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