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FSA4157, FSA4157A

Features

Lower Than V¢c

" 0.3 Q Maximum Roy Flatness at 4.5 V V¢

®  Space-Saving 6-lead, MicroPak™ and
SC70 6 Packages

®  Broad V¢c Operating Range:
— FSA4157: 1.65Vt05.5V
— FSA4157A:2.7V1to 55V

®  Fast Turn-On and Turn-Off Time
" Break-Before-Make Enable Circuitry

=  Qver-Voltage Tolerant TTL-Compatible Control
Circuitry

®  FSA4157A Features Lower Igc when the S Input is

®  Maximum 1.15 Q On Resistance (Ron) at 4.5 V V¢

November 2013

Low-Voltage, 1 Q SPDT Analog Switch

Description

FSA4157 and FSA4157A are high performance Single
Pole/Double Throw (SPDT) analog switches. Both
devices feature ultra low Rgy of 1.15Q maximum at
4.5V Vg and operates over the wide V¢ range of
1.65V to 55V for FSA4157, and 2.7V to 5.5V for
FSA4157A. The device is fabricated with sub-micron
CMOS technology to achieve fast switching speeds and
is designed for break-before-make operation. The select
input is TTL level compatible.

The FSA4157A features very low quiescent current even
when the control voltage is lower than the Vqc supply.
This feature services the mobile handset applications
very well allowing for the direct interface with baseband
processor general purpose I/Os.

Ordering Information

Part Number I\-:I-:fk Package Description Packing Method
FSA4157P6X A57 6-Lead SC70, EIAJ SC88, 1.25 mm Wide 3000 Units Tape and Reel
FSA4157L6X EG 6-Lead MicroPak,™ 1.0 mm Wide 5000 Units Tape and Reel
FSA4157AP6X B57 6-Lead SC70, EIAJ SC88, 1.25 mm Wide 3000 Units Tape and Reel
FSA4157AL6X EU 6-Lead MicroPak™, 1.0 mm Wide 5000 Units Tape and Reel
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Pin Configurations

B1|I

GND | 2

|

BoE

(Top View)

Figure 1. SC70 Pin Assignments

Pin Definitions

Vce

(Top Through View)
Figure 2. MicroPak™ Pin Assignments

B+

GND

Bo
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gg% Miclr::;gzkm Name Description

1 6 B1 Data Ports

2 5 GND Ground

3 4 BO Data Ports

4 3 A Data Ports

5 2 Vee Supply Voltage

6 1 S Control Input

Truth Table
Control Input (S) Function

Low BO connected to A
High B1 connected to A

© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.5 6.0 \"
Vs DC Switch Voltage'" 0.5 Ve + 0.5 Y%
Vin DC Input Voltage'” 0.5 6.0 %
lik DC Input Diode Current -50 mA
Isw Switch Current 200 mA

lswpeAK Peak Switch Current (Pulse at 1 ms duration, <10% Duty Cycle) 400 mA
Pp Power Dissipation at 85°C 8970 180 mwW
MicroPak™
Tsta Storage Temperature Range -65 +150 °C
Ty Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, 10 seconds) +260 °C
ESD Electrostatic Discharge Capability JHEJQSS2BX?¥ 4'\/1?8(1’41 57A) 7500 \

Note:
1. Input and output negative ratings may be exceeded if input and output diode current ratings are observed.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage FSA4157 1.65 5.50 v
FSA4157A 2.7 5.5
VenTRL Control Input Voltage(z) 0 Vee Vv
Vsw Switch Input Voltage 0 Vee \
Ta Operating Temperature -40 +85 °C
0,a Thermal Resistance in Still Air 8970 - 350 °C/W
MicroPak™ (Estimated) 330
Note:

2. Control input must be held HIGH or LOW and it must not float.
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DC Electrical Characteristics
Typical values are at 25°C unless otherwise specified.
Ambient Temperature
Symbol Parameter Conditions Vee(V) -25° -40 to +85°C | Unit
Min. | Typ. | Max. | Min. | Max.
FSA4157 Only 1.8t02.7 1.0
Vin Input Voltage High 2.7103.6 2.0 \
45t05.5 2.4
FSA4157 Only 1.8t02.7 0.4
FSA4157A Only 2.71t03.6 0.4
Vi Input Voltage Low \
2.71t03.6 0.6
45t05.5 0.8
Contro| |nput 2.71t0 3.6 -1.0 1.0
| Vin=0 V to V A
N | Leakage N ce 451055 40 | 10 | "
Off Leakage _
INowoF®) | Gurrent of PortBo | A=1 V245V, 55 +2 -20 20 nA
|NC(OFF) and B1 BO or B1=4.5, 1V
A=1V, 4.5v, By or
On Leakage e ’
IaoN) Current of Port A B1_4:5, 1V,45Vor 55 4 -40 40 nA
Floating
|OUT=1 00 mA,
2.7 2.6 4.0 4.3
R Switch On Boor Bi=1.5V o
ON | Resistance loi1r=100
our=100mA,
By or B,=3.5V 4.5 0.95 1.15 1.30
On Resistance
ARoy | Matching Between | 2T=199 A 45 0.06 | 0.12 015 | @
Channels® 0 Or Br=1.
|OUT=1 00 mA, Bo or
, B=0V,0.75 V,1.5 V 2.7 14
On Resistance
RELATON) | Flatness™ lour=100 MA, Q
BoorB=0V,1V, 45 0.2 0.3 0.4
2V
| Quiescent Supply | Vin=0 V or V¢, 3.6 0.1 0.5 1.0 JA
¢ | Current lour=0 V 55 01 | 05 1.0
One Input at 2.7 V,
Alec :Egﬁase in Igc per ?;RleDrs at Ve or 43 0.2 10.0 LA
(FSA4157A Only)
Notes:
3. Measured by the voltage drop between the A and B pins at the indicated current through the switch. On
resistance is determined by the lower of the voltage on the two (A or B ports).
4.  ARon = Ron max — Ron min Mmeasured at identical Vg, temperature, and voltage.
5. Flatness is defined as the difference between the maximum and minimum value of on resistance over the
specified range of conditions.
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AC Electrical Characteristics

Typical values are at 25°C unless otherwise specified.

Ambient Temperature . .
. Unit | Figure
Symbol | Parameter Conditions Vee(V) -25° -40 to +85°C
Min. | Typ. | Max. | Min. | Max.
BO or B1=1 S5V,
R.=50 Q, C =35pF | 2.7t0 3.6 60 65
(FSA4157A Only)
Turn-On .
ton . By or Bi=1.5V, ns Figure 8
Time R.=500, G,=35pF 2.7 t0 3.6 50 60
BO orBi=1.5V,
R.=50 O, C,=35pF 45t05.5 35 40
BoorBi=1.5V,
2.7 t0 3.6 20 30
Turn-Off R.=50 Q, C, =35 pF .
torr " ns Figure 8
Time BoorBi=15V, | 451055 15 20
RL=50 Q, C|_=35 pF ’ ’
2.71t03.6
Break- FSA4157 ,
teeMm Before- 451055 20 ns Figure 9
Make Time [ c5p4157a0ny | 451055 25
Charge C.=1.0nF, 271036 10 .
Q Injection Vee=0V, Reen=0Q | 45105.5 20 PC | Figure 11
i 2.7103.6 -70 )
OIRR | Off Isolation | f=1 MHz, R =50 Q dB | Figure 10
45105.5 -70
2.7 t0 3.6 -70
Xtalk Crosstalk f=1 MHz, R =50 Q dB | Figure 10
451055 -70
- -3db 2.7t0 3.6 300 MH Fi 13
Bandwidth | "0 451055 300 z | Toure
Total 2.7 t0 3.6 0.002
THD Harmon fFiL2=06|9|g% ;/(')N;E'f % | Figure 14
Distortion q 45t05.5 0.002
Capacitance
ST Ambient Temperature
Symbol Parameter oniltlon Vee (V) -25° Unit Figure
Min. Typ. Max.
Control Pin Input L )
Cin Capacitance f=1 MHz 0 3.5 pF Figure 12
Corr B Port Off Capacitance f=1 MHz 4.5 12.0 pF Figure 12
Con On Capacitance f=1 MHz 4.5 40.0 pF Figure 12
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Typical Performance Characteristics

Off Isolation (dB)
»
o
N\

1 10 100 1,000
Frequency (MHz)

Figure 3. Off Isolation, Voc=2.7Vto 55V
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Figure 4. Crosstalk, Vec=2.7Vto 5.5V
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Figure 5. Bandwidth, Vcc=2.7Vto 5.5V
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Ron (€2)

Ron (W

Typical Performance Characteristics (Continued)
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/-—-\ Y Ron = 2.032Q
S Y “eni 25°C
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8 / Ron = 2.161Q
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Ron = 2.322Q
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Figure 6. Ron Switch On Resistance, loy= 100 mA, Ve = 2.7

- —40°C
Vin = 3.500V
Ron = 804.300mQ

=== 25°C
Vin = 3.500V
Ron = 999.800mQ

------- 85°C
Vin = 3.500V
Ron = 1.182Q

Figure 7. Ron Switch On Resistance, loy= 100 mA, Vcc=4.5V
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AC Loadings and Waveforms
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Figure 8. Turn On / Off Timing
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Logic Input Waveforms Inverted for Switches
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youms bojeuy 1ads O | ‘@be)jop-mo] — v.G1LPVSd ‘LS1PVSd

Figure 10.
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Figure 9. Break Before Make Timing
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AC Loadings and Waveforms (Continued)
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Figure 11. Charge Injection
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Figure 12. On/ Off Capacitance Measurement Setup
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Physical Dimensions
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SEATING
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO EIAJ
SC-88, 1996.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH.

D) DRAWING FILENAME: MKT-MAAO6AREV6

DETAIL A

SCALE: 60X

Figure 15. 6-Lead, SC70, EIAJ SC88 1.25 mm Wide Package

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/packaging/.

Tape and Reel Specifications

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http://www.fairchildsemi.com/products/analog/pdf/sc70-6 tr.pdf.

Package Designator Tape Section Cavity Number | Cavity Status | Cover Type Status
Leader (Start End) 125 (Typical) Empty Sealed
P6X Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed

© 2006 Fairchild Semiconductor Corporation
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Physical Dimensions (Continued)
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Jj T 0.075 X 45° PIN 1 TERMINAL
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BOTTOM VIEW
Notes:

1. CONFORMS TO JEDEC STANDARD M0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994
4. FILENAME AND REVISION: MACO6AREV4
PIN ONE IDENTIFIER IS 2X LENGTH OF ANY

OTHER LINE IN THE MARK CODE LAYOUT.
Figure 16. 6-Lead, Micropak™ 1.0 mm Wide Package

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/packaging/.

Tape and Reel Specifications

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http://www.fairchildsemi.com/products/logic/pdf/micropak tr.pdf.

Package Designator Tape Section Cavity Number | Cavity Status | Cover Type Status
Leader (Start End) 125 (Typical) Empty Sealed
L6X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed
© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com

FSA4157 « FSA4157A Rev. 1.0.8 11



)
FAIRCGHILD
e ree ]
SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Sermiconductor andfor its global subsidianes, and is not
intended to be an exhaustive list of all such tradermarks.

ACCUPower™ F-PFS™ Sync-Lock™
BX-CAP™ FRFET® B SYSTEM _
Bitsic™ Global Power Resource™ PoiwerTisni RS GENERAL'
Build it Mowm™ GreenBridge™ Powe p S T TinyBoo =™
CorePLUS™ Green FRS™ Prograrmmahle Active Droop™ TinyBuck®
CorePOWER™ Green FPS™ e-Serigs™ QFET® TinyCalc™
CROSSVOLT™ Graxm™ Qsm™ TinyLogic™
CTL™ GTO™ Quiet Serigs™ TINYOFTO™
Current Transfer Logic™ Intellik AT RapidConfigure™ Tiny Poiser™
DEUXPEELS® |SOPLANARTH TH Tiry PAn™
Dual Cogl™ Making Small Speakers Sound Louder 4 L TiryWyire™
EcoSPaRKe and Better™ S_avmg aur warld, Ttk at a time Transicm
Effici erith axm™ MegaBuckm™ Signalvise™ TriFault Detect™
ESBC™ MICROCOUPLER™ Srmarthizx™ TRUECURRENT®
MicroFET™ gNIAtRT S]:FA?T[M 5 s pSerDes™
MicroPak™ olutions for Your Success
Fairchild® o SPM® |/
i ; MicroPakZ Des
Fairchild Semiconductor® : ; STEALTH™ o
MillerDrive™ UHC
FACT Guiet Serigs™ W oti o 2o SuperFET™ Ultra FRFET™
FACTS WS aver® SuperSOT™3 r
UniFET™
bl CptoHiT™ SupersQT™-6 VO™
FastvCore™ ) SupersSCT™-8 .
OPTOLOGIC P Yizualhax™
FETBench™ ® Suprem 0s®
OPTCOPLANAR YoltagePlusm™
FR3m™ SyncFET™ et

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICOMNDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WATHOUT FURTHER NOTICE TO ANY FRODUCTS HEREIN TO IMPRCOVE
RELIABILTY, FUNCTION, OR DESIGN. FAIRCHILD DCES NOT ASSUME ANY LIABILITY ARISING QUT CF THE APFLICATION OR USE OF ANY PRODUCT
ORCIRCUIT DESCRIBED HEREIN, NEITHER DOES [T CONYEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWDE TERMS AMND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WTHOUT THE
BEXPRESS WRITTEN APPRCVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICHN,
Ag used herein;

1. Life support devices or systerms are devices or systems which, (a) are
intended for surgical implant inta the body or (b) support or sustain
life, and (c} whose failure to perform when properly used in
accordance wath instructions for use provided in the labeling, can he
reasonably expected ta result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Comoration's Anti-Counterfeiting Policy. Fairchild's Arti-Counterfeiing Policy is also stated on our extemnal wehsite, wisy fairchildsermi.com,
under Sales Support

Counterfeiting of sermiconductor parts is a growing problem in the industry. Al manufacturers of sermiconductor products are experiencing counterfeiting of their
parts. Custarmers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of produdion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custormers from the
praliferation of counterfeit parts. Fairchild stronghy encourages custarmers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on ourweh page cited above. Products customers buy eitherfrom Fairchild directly or from Authorized Fairchild Digributors
are genuinge parts, have full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product inforrmation. Fairchild and our Authanzed Distrbutars will stand behind all wanranties and will appropriately address any warranty issues that may arise.
Fairchild will nat provide any wamanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to corrbat this global
prablem and encourage our customers to da their part in stopping this practice by buying diredt or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datas heet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change

Advance Information ] \
in army manner without natice.

Farmative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

First Production Sermiconductor reserves the right to make change s at any time without notice to improve design.

Preliminany

Datasheet contains final specifications. Fairchild Semiconductor reserves the rght to make

i LR changes at any time without notice to improve the design.

Full Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

Ohsolete The datasheet is for reference information anly.

Mat In Production

Rev. |66
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