I
FAIRCHILD
I

SEMICONDUCTOR®

FSA4157, FSA4157A

September 2009

Low-Voltage, 1QQ SPDT Analog Switch

Features

®  FSA4157A Features Lower Icc when the S Input is
Lower Than Vcc

®  Maximum 1.15Q On Resistance (Ron) at 4.5V Vcc
" 0.3Q Maximum Ron Flatness at 4.5V Ve

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

®  Broad Vcc Operating Range:
— FSA4157. 1.65V to 5.5V
— FSA4157A: 2.7V to 5.5V

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

®  Qver-Voltage Tolerant TTL-Compatible Control
Circuitry

Description

FSA4157 and FSA4157A are high performance Single
Pole/Double Throw (SPDT) analog switches. Both
devices feature ultra low Ron of 1.15Q maximum at
4.5V Vcc and will operate over the wide Vcc range of
1.65V to 5.5V 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 Vcc
supply. This feature services the mobile handset
applications very well allowing for the direct interface
with baseband processor general purpose 1/Os.

Technology Description

The Fairchild Switch family derives from and embodies
Fairchild’s proven switch technology used for several
years in its 74LVXL384 (FST3384) bus switch product.

Ordering Information

Top @ Eco inti Packing
Part Number Mark Status Package Description Method
FSA4157P6X | A57 RoHS | 6-Lead SC70, EIAJ SC88, 1.25mm Wide Sl "oP
FSA4157L6X EG RoHS 6-Lead MicroPak, 1.0mm Wide 5000 Units Tape
and Reel
FSA4157FHX EG Green 6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch Soognléngzél;ape
FSA4157AP6X | B57 RoHS | 6-Lead SC70, EIAJ SC88, 1.25mm Wide N o e
FSA4157AL6X EU RoHS 6-Lead MicroPak, 1.0mm Wide S000 Units Tape
and Reel
FSA4157AFHX | EU Green | 6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch SOOgn%”,gZ;ape

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
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Pin Configurations
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Pin Definitions

Figure 1. SC70 Pin Assignments

vee|2] [5|GND

Figure 2. MicroPak™ Pin Assignments

(Top Through View)
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Pin# Pin#

SC70 Micropak™ 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
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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 Vec+ 0.5 v
Vin DC Input Voltage™ -0.5 6.0 Y,

lik DC Input Diode Current -50 mA

Isw Switch Current 200 mA

Iswpeak Peak Switch Current (Pulse at 1ms duration, <10% Duty Cycle) 400 mA

Pp Power Dissipation at 85°C 8?70 180 mw

MicroPak™

Tste Storage Temperature Range -65 +150 °C

T, Maximum Junction Temperature +150 °C

TL Lead Temperature (Soldering, 10 seconds) +260 °C
ESD Electrostatic Discharge Capability ?é;nggfgfi’ 4I\/I('c;dszl,4157 A) 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
FSA4157 1.65 5.50
Vee Supply Voltage Vv
FSA4157A 2.7 55
Ventre | Control Input Voltage® 0 Vee v
Vsw Switch Input Voltage 0 Vce \%
Ta Operating Temperature -40 +85 °C
. . o SC70 350
SEIN Thermal Resistance in Still Air : : °C/IW
MicroPak™ (Estimated) 330
Note:

2. Control input must be held HIGH or LOW and it must not float.
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T
. .. wn
DC Electrical Characteristics 5‘;
Typical values are at 25°C unless otherwise specified. G
\I
Ambient Temperature (1/1)
Symbol Parameter Conditions Vee(V) -25° -40 to +85°C | Units i
Min. | Typ. | Max. | Min. | Max. LE
FSA4157 Only 1.8t02.7 1.0 >
Vi | Input Voltage High 271036 2.0 v |
4.5105.5 2.4 5
FSA4157 Only 1.8t02.7 0.4 %
FSA4157A Only 2.7t03.6 0.4 §
ViL Input Voltage Low \% =
2.7t03.6 0.6 N
451055 0.8 S
Control |nput 2.710 3.6 -1.0 1.0 =
I ViN=0V to V A
™ | Leakage " « 451055 10 | 10 | " 8
Off Leakage _ Y,
INo©FR), | ¢ yrrent of Port BO | A-LV: 45V, 5.5 -2 2 -20 20 nA ||C9
Inc(oFF) Bo or B1=4.5, 1V —
and B1 >
On Leakage A=1V, 4.5v, By or 8
lacon) Current of Port A B1=4.5, 1V,4.5V or 5.5 -4 4 -40 40 nA =
Floating ©
lout=100MA ()]
. 2.7 2.6 4.0 4.3
Switch On Bo Or B;1=1.5V =3
Ron | Resistance lour=100mA. Qg
Bo or By=3.5V 4.5 095 | 1.15 1.30 >
On Resistance _
ARon | Matching Between IOUT_qumA' 45 0.06 | 0.12 0.15 Q
(4) Bo or B;=1.5V
Channels
- |ou;r:100mA, Bo or 27 1.4
RFLAT(ON) On Res|s(})ance B| —OV, 075V,15V 0
Flatness lour=100mA, 45 02 | 03 0.4
Bo or B;=0V, 1V, 2V ) ) ’ ’
| Quiescent Supply | Vin=0V or Ve, 3.6 01 0.5 1.0 uA
¢ | Current lour=0V 55 01 | 05 1.0
One Input at 2.7V,
Increase in Icc per | others at Ve or
Alce Input GND 4.3 0.2 10.0 HA
(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 measured at identical Vcc, 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 . )
o Units | Figure
Symbol | Parameter Conditions Vee(V) -25° -40 to +85°C
Min. | Typ. | Max. | Min. | Max.
Bo or B1=1.5V,
R =50Q, C =35pF 2.7t03.6 60 65
(FSA4157A Only)
Turn-On .
ton . Bo or B1=1.5V, ns Figure 8
Time R.=50Q, C,=35pF 2.7103.6 50 60
Bg or 81:1.5V,
R.=50Q, C,=35pF 45t05.5 35 40
Bo or B1=1.5V
' 2.7103.6 20 30
Turn-Off R =509, CL:35pF )
torr Time z B 15y ns Figure 8
0 Or b1=1.0V,
R.=50Q, C,=35pF 45t05.5 15 20
2.7103.6
Break- FSA4157 ,
teem Before- 451t05.5 20 ns Figure 9
Make Time "cops157a0nly | 451055 25
Q Charge C.=1.0nF, Vge=0V, | 2.7103.6 10 c Figure
Injection Reen=0Q 45t05.5 20 P 11
2.7t03.6 -70 i
OIRR | Off Isolation | f=1MHz, R=50Q gg | Figure
451055 -70 10
2.7t03.6 -70 Fiqure
Xtalk | Crosstalk | f=1MHz, R.=50Q dB 9
451055 -70 10
-3db _ 2.71t0 3.6 300 F|gure
BW | Bandwidrn | R=509 451055 300 MRz 1 13
Total _ _ 2.71t03.6 0.002 .
Distortion | '-<71% Z | 45t055 0.002
Capacitance
e Ambient Temperature
Symbol Parameter Conditions (\(/:)C -25° Units | Figure
Min. Typ. Max.
Control Pin Input _ Figure
Cin Capacitance f=1MHz 0 3.5 pF 12
B Port Off - Figure
Corr Capacitance f=1MHz 4.5 12.0 pF 12
Con On Capacitance f=1MHz 4.5 40.0 pF Flg;re

© 2006 Fairchild Semiconductor Corporation
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Typical Performance Characteristics
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Figure 3. Off Isolation, Vec= 2.7V to 5.5V
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Figure 4. Crosstalk, Vcc= 2.7V to 5.5V
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Figure 5. Bandwidth, Vcc= 2.7V to 5.5V
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Typical Performance Characteristics (Continued)
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Figure 6. Ron Switch On Resistance, lon=100mA, Vcc = 2.7
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Figure 7. Ron Switch On Resistance, lon= 100mA, Vcc = 4.5V
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AC Loadings and Waveforms

C, Includes Fixture and Stray Capacitance

C_ includes fixture and stray capacitance

Vfc t. < 2.5ns

Veo ByorB A Control  VINH Voo tr < 2.5ns
o — A\.C 7 Vour Input Vi
Ve R, l ¢,

s ' 50Q I 35Q o

—|> 2 = = _ Vour A

T gmt;url 0.9x Vour "N0-9 % Vour

) \

. —= lon

Figure 8. Turn On / Off Timing

Vee Control :
| Input ~ VINH 50%
\Y
Bo A INL
Vg v Vourt
n B1 ~ I
A |
i R C
S [ ! 50Q 1359
= = 0.9xV
Control GND Vout out
Input iE

Figure 9. Break Before Make Timing

Logic Input Waveforms Inverted for Switches
that have the Opposite Logic Sense
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OorVec S Veo 4 AVIN - . Vour
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Bo FSA4157 =
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Figure 10. Off Isolation and Crosstalk
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AC Loadings and Waveforms (Continued)
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Figure 12. On/ Off Capacitance Measurement Setup
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L
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Figure 11. Charge Injection
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Physical Dimensions

SYMM
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO EIAJ
SC-88, 1996.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
025 ©) DIMENSIONS DO NOT INCLUDE BURRS
[ 010 _ORMOLD FLASH.
D) DRAWING FILENAME: MKT-MAAOBAREV6

DETAIL A

SCALE: 60X

Figure 15. 6-Lead, SC70, EIAJ SC88 1.25mm 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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Notes:

1. CONFORMS TO JEDEC STANDARD MO0-252 VARIATION UAAD

PIN 1 TERMINAL

2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994

MACO6AREVC

Figure 16.

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.

6-Lead, Micropak™ 1.0mm Wide Package

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.
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Package Designator

Tape Section

Cavity Number

Cavity Status

Cover Type Status

L6X

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed

© 2006 Fairchild Semiconductor Corporation
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Physical Dimensions (Continued)

Blosc 8

MIN 250u

2 6 5 4 , S R
5X0.40

A. COMPLIES TO JEDEC MO-252 STANDARD
B. DIMENSIONS ARE IN MILLIMETERS.

DESIGN ONLY

the warranty therein, which covers Fairchild products.

http://www.fairchildsemi.com/packaging/.

Tape and Reel Specifications

J ‘f 6X 0.19

OIN 1 106 f* TﬁT

E. DRAWING FILENAME AND REVISION: MGFOBAREV2
Figure 17. 6-Lead, MicroPak2, 1x1mm Body, .35mm Pitch

C. DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 1994
D. LANDPATTERN RECOMMENDATION IS BASED ON FSC

PIN 1 LEAD SCALE: 2X

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

1 2 3 X RECOMMENDED LAND PATTERN
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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

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http://www.fairchildsemi.com/packaging/MicroPAK2_6L _tr.pdf.

Package Designator Tape Section Cavity Number | Cavity Status | Cover Type Status
Leader (Start End) 125 (Typical) Empty Sealed
FHX Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed
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[ |
FAIRCHILD
[ RN
SEMICONDUCTOR

TRADEMARKS

The following indudes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not

intencled to be an exhaustive ligt of all such tradernarks.

AccuPowerm™
Auto-SPM™
Build it M aw™
CarePLUS™
CaoreFCVWER™
CROSSYOLT™
[eTERL)

Current Transfer Logic™
EcoSPARK®
Efficienthax™
EZSWVITCHTW

7 Ta*
F
Fairchild®
Fairchild Semiconductor®
FACT Cuiet Series™
FAC
FAST®
FastvCore™
FETEench™
Flashiriter®

FPgm
F-PFS™
FRFET®

i=10)
Global Power Resource

Green FPS™
Green FPS™ e-Serjes™
Grrgx™
GTOm™
Intellibd AT
|ISOPLANAR™
MegaBuck™
MICROCOUPLER™
MicroFET™
MicraPak™
MillerDrive™
M atianid z™
Matian-SPk ™
OPTOLOGIC®
OPTOPLANAR®

®

POP SPp™
Power-SPi™

FowerTrench®

Powerxs™

Programmable Active Droop™
QFET®

QSTM

Cuiet Series™
RapidConfigure™

2
T

Saving aur world, TrWAMNEKW at a time™
Signalise™
SmartMax™
SMART START™
SPM®
STEALTH™
SuperFET™
SupersQT™3
SuperSCT™E
SupersCT™g
Supref DS
SyncFET™

Sync-Lock™
SYSTEM &+
GENERAL

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

The Power Franchise®
the

fmnwlg r

TinyBoost™
TiryBuck™
TinyCalc™
TiryLogic®
TIMNYOFTO™
TinyPowerm™

Tir Py
TirmAire™
TriFault Detect™
TRUECURRENT™
w3erDes™

[ Des
UHC®
Ultra FREET™
UniFET™
VK™
Visualh ax™
XSTM

DISCLAIMER

FAIRCHILD SEMICONDUCTCR RESERVES THE RIGHT TO MAKE CHANGES WITHCQUT FURTHER NOTICE TQ ANY PRCDUCTS HEREIN TO IMFRCVE
RELABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APFLICATION OR USE CF ANY PRCDUCT OR.
CIRCUIT CESCREEDHEREIN, NETHER DOESIT CONVEY ANY LICENSE UNDER T3 PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS COF FAIRCHILD'S WORLDWDE TERM S AND CONDIMONS, SFECIFICALLY THEWARRANTY THEREIN,

WHICH COVERS THESE PRODUCTS.
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LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPFORT DEVICES OR SYSTEMS WITHCOUT THE

EXPRESSWRITTEN AFPROVAL OF FAIRCHILD SEMICONDUCTCOR CORPORATION.

As used herein;

1. Life support devices or systemns are devices or systers which, (a) are
intended for surgical implant into the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the labeling, can he reasonzhly

expected to result in a significant injury of the user.

safety or effectiveness

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

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Courterfeiing Policy. Fairchild's Anti-Counterfeiing Palicy is also stated on our external wehsite, wiwwy fairchildsermi com,

under Sales Support.

Counterfetting of semiconductor parts is a growing problermin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Customers whio inacvertently purchase counterfeit parts expenence mary problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custormers from the proliferation of
counterfeit parts. Fairchild trongly encourages custamers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Digtributors who are
listed by country on our web page cited above, Products customers buy either from Fairchild directly or from Authorized Fairchild Distributars are genuing parts, have
full traceahility, meet Fairchid's quality standards for handling and storage and pravide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distibutors will stand behind allwarantes and will appropriately address any wamanty issues that may anse. Fairchild will not provice
ary warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to corrbat this global problem and encourage our

custormers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative f In Design

Datasheet contains the design specifications for product development. Specifications may change in
any mannerwithout notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at 3 |ater date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

Mo [dentification Needed

Full Praduction

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design

Obsolete

Mat In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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