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I
SEMICONDUCTOR®
September 2007
FSA1156, FSA1157
Low-RgN Low-Voltage SPST Analog Switch
Features General Description
B Maximum 0.9Q Rpy for 4.5V supply at 25°C The FSA1156 and FSA1157 are high-performance Sin-
m 0.3Q maximum Rgy flatness for 4.5V supply gle-Pole / Single-Throw (SPST) analog switches. The

devices feature ultra-low Ry of 0.75Q (typical) and

m Broad Vg operating range: 1.65V to 5.5V operate over a wide V¢ range of 1.65V to 5.5V. The

W Fast turn-on and turn-off time devices are fabricated with sub-micron CMOS technol-

m Over-voltage tolerant, TTL-compatible control input ogy to achieve fast switching speeds. The select input is

B Available in SC70 and MicroPak™ space-saving TTL-level compatible. The FSA1156 has normally open
surface mount packages operation; the FSA1157 has normally closed operation.

H Available in Pb-free packaging

Ordering Information

Product .
Order G Ch D Code |Pb-Free Package Description RSching
Number Number Method
Top Mark
FSA1156P6 MAAOBA 156 @ |6-Lead SC70, EIAJ SC88, 1.25mm Wide 220 Bl
Tape and Reel
. 3000 Units
FSA1156P6X MAAOBA 156 @ 6-Lead SC70, EIAJ SC88, 1.25mm Wide | = " o’ |
FSA1156P6X_NL | MAAOBA 156 @ 6-Lead SC70, EIAJ SC88, 1.25mm Wide | 000 Units
Tape and Reel
. . 5000 Units
FSA1156L6X MACOBA EH @ 6-Lead MicroPak, 1.0mm Wide Tape and Reel
. 250 Units
FSA1157P6 MAAOBA 157 @ 6-Lead SC70, EIAJ SC88, 1.25mm Wide | 1 °7 "
FSA1157P6X MAAOBA | 157 @) |6-Lead SC70, EIAJ SC88, 1.25mm Wide | 2000 Units
Tape and Reel
. . 5000 Units
FSA1157L6X MACOBA EJ @ |6-Lead MicroPak, 1.0mm Wide Tape and Reel

Pb-Free package per JEDEC J-STD-020B.
MicroPak™ is a trademark of Fairchild Semiconductor Corporation.
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Analog Symbols

Pin Assignment for SC70 Package

Truth Table
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Pin Assignment for MicroPak™
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Figure 1. Pin Assignments

Pin Descriptions

Cohfigl FSA1156 FSA1157
Input(s)
LOW Logic Level OFF ON
HIGH Logic Level ON OFF

Pin Names Function
A, B Data Ports

S Control Input

NC No Connect

© 2003 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, 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 \Y
Vsw | Switch Voltage(') 05 | Vgg +0.5V %
VN Input Voltage('-) -0.5 +6.0 \Y
lik Input Diode Current -50 mA
Isw Switch Current 200 mA
Iswpeak | Peak Switch Current (pulsed at 1ms duration, <10% duty cycle) 400 mA
Pp Power Dissipation at 85°C, SC70 package 180 mwW
TsTa Storage Temperature Range —65 +150 °C

T, Maximum Junction Temperature +150 °C

T Lead Temperature (soldering, 10 seconds) +260 °C

ESD Human Body Model 8000 \Y

Note:

1. The input and output negative ratings may be exceeded if the 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 1.65 5.50 \Y
ViN Control Input Voltage(®) 0 Vee %
VN Switch Input Voltage 0 Vee \Y
Ta Operating Temperature -40 +85 °C
CIN Thermal Resistance in still air, SC70 package 350 °C/W
Note:

2. Control input must be held HIGH or LOW. It must not float.

© 2003 Fairchild Semiconductor Corporation
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DC Electrical Characteristics
All typical values are at 25°C unless otherwise specified.

Ta= +25°C
Symbol Parameter Conditions Vee (V) Ta=-40°C to +85°C Unit
Min. | Typ. | Max. | Min. | Max.
v | t Volt Hiah 2.7103.6 2.0 v
nput vVoltage i
I P g g 451055 24
2.7103.6 0.6
ViL Input Voltage Low \Y
451055 0.8
Control Input Leak- 271036 -1.0| 1.0
| Vin=0VtoV A
N |age N ce 451055 A0 10 | ®
INo(OFF): | off Leakage Current |A =1V, 4.5V; B =4.5V, 1V 55 |-2.0 2.0 [20.0|200 | nA
INC(OFF)
A=1V, 4.5V,
IA©ON) On Leakage Current B = 1V, 4.5V or Floating 55 -4.0 4.0 (-40.0| 40.0 | nA
R Switch On lout = 100mA, B = 1.5V 2.7 1.4 | 21 2.5 o
ON | Resistance(*) lout = 100mA, B = 3.5V 45 0.75 | 0.90 1.00
IOUT = 100mA,
2.7 0.6
R On Resistance Bp =0V, 0.75V, 1.5V A
FLATION| Flatness(*) loyt = 100mA; 45 01| 02 03
Bg =0V, 1V, 2V ’ ) : :
Quiescent Supply _ B 3.6 0.1 ] 05 1.0
lec | Gurrent Vin =0V or Ve, loyt = 0V 05 o1 od 6 HA

Notes:
3. On resistance is determined by the voltage drop between A and B pins at the indicated current through the switch.

4. Flatness is defined as the difference between the maximum and minimum value of on resistance over the specified
range of conditions.

© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Electrical Characteristics
All typical values are at 25°C unless otherwise specified.
Tp =+25°C .
Symbol | Parameter Conditions Vee (V) Ta =—40°C to +85°C Unit NFJ?:;;
Min. | Typ. | Max. | Min. | Max.
55;;'5\/' RL=9502,C= 1571036 30 | 40 45
ton Turn-On Time B=30V R =500.C = ns | Figure 4
=3OVRL=S0Q.CL= 51055 15 | 20 25
35pF
?5;;'5\/' RL=50Q,CL= 1571036 25 | 35 45
torr | Turn-Off Time B=30V R =500 C = ns | Figure 4
=3OV RL=S0QCL= 51055 22 | 30 40
35pF
= = 2.7t03.6 10
Q Charge CL 1;OnF, Vge =0V, oC | Figure 5
Injection Reen = 0Q 451055 20
. 2.7t03.6 -65 )
OIRR | Off Isolation f=1MHz, R_ = 50Q dB | Figure 6
45t055 -65
- R 2.7t03.6 300
pw | 3dbBand R = 50Q MHz | Figure 7
width 45t05.5 300
i = = 2.7t03.6 0.001
THD thal I-!armomc Rl‘ 6009, V|y = 0.5Vpp, % | Figure 8
Distortion f = 20Hz to 20kHz 45t055 0.001
Capacitance
Tp = +25°C ;
Symbol Parameter Conditions | Ve (V) . Units NFlgure
Min. | Typ. | Max. umber
CiN Control Pin Input Capacitance f=1MHz 0.0 3 pF Figure 9
Corr | A/B Port Off Capacitance f=1MHz 4.5 20 pF Figure 9
Con | A/B Port On Capacitance f=1MHz 4.5 65 pF Figure 9
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Characteristics
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Figure 2. On Resistance vs. Input Voltage, Over Supply Voltage, Tpy=25°
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Figure 3. On Resistance vs. Input Voltage, Over Temperature
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AC Loading and Waveforms
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Figure 4. Turn-On / Off Timing
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Signal

AC Loading and Waveforms (Continued)

Figure 9. On / Off Capacitance
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Physical Dimensions
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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.

DETAIL A

SCALE: 60X

MAAOBAREVS
Figure 10. 6-Lead SC70, EIAJ SC88, 1.25mm Wide
Note: click here for tape and reel specifcations, available at:
http://www.fairchildsemi.com/products/analog/pdf/sc70-6_tr.pdf
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http://www.fairchildsemi.com/products/analog/pdf/sc70-6_tr.pdf

Physical Dimensions (Continued)
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SJoss[c [1.5]
2X (1)
| | | (1]0.05(C
rta rta rta
AR
Lyd Ly Lyd T
S B [00] (0-49)—|——|—|T
(41 ["I‘j r‘|‘1 5X_L
AR 0.75)
L4 L4 Lyd * AL
[ [ [ (0.52) i 3 I
TOP VIEW 1X |
r 0.55MAX (0.30)
PIN 1 6X
//10.05|C
8-88 RECOMMENED
S — _[ ) LAND PATTERN
} [&]o.05]|C
0.25
- = 6X
ey 0.15
1.0
DETAIL A 1.0 $O.10@C B|A|
0.05(M) |C
035
[] [] L 0.25 9X
- } — — ‘
Kl [] [j 8:@8 5X . DETAIL A
j_ — f 0.075 X 45 PIN 1 TERMINAL
(0.05) [-———=t—05] | 0.13) CHAMFER
6X 4X
BOTTOM VIEW
Notes:
1. CONFORMS TO JEDEC STANDARD MO0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994
MACO6AREVC
Figure 11. 6-Lead MicroPak, 1.0mm Wide
Note: click here for tape and reel specifcations, available at:
http://www.fairchildsemi.com/products/logic/pdf/micropak_tr.pdf
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=]
FAIRCHILD

SEMICONDUCTOR®

TRADEMARKS

The following are registered and unregistered trademarks and service marks Fairchild Semiconductor owns oris authonzed to use and is not

intended to be an exhaustive list of all such trademaris.

ACEX®

Build it Now™
CorePLUS™
CROSSVOLT™

ETL™

Current Transfer Logic™
ECO@SPARK®

Fairchild®

Fairchild Semiconductor®
FACT Quist Series™
FACT®

FAST®

FastvCore™

FPS™

FRFET®

Global Power Resource™

Green FPS™

Green FPS™ e-Series™
GTO™

L™

Intellib AT
[SOPLANAR™
MegaBuck ™
MICROCOURPLER™
MicroFET™

MicroF ak™
MillerDirive ™
hotion-SPh ™
OPTOLOGIC®
0P®TOPLANAR®

PDP-SPh ™
Power220®

Power247® SupersSOT™.g
POWEREDGE® SyncFET™
Eower:l_SPMTr:“@ me Power Franchise®
owerTrenc
Programmable Active Droop™ pfmn\c%sr
QFET® TinyBoost™
Qs™ TinyBuck™
QT Optoelectronics™ TmyLogm®
Quiet Serigs™ TINYOPTO™
RapidConfigure™ TinyP ower™
SMART START™ TinyP yyhA™
SPM® Tinyyyire™
STEALTH™ pSerDes™
SuperFET™ UHC®
Supers0oT™3 UniFET™
SupersOT™6 WK™

DISCLAIMER

FAIRCHILD SEMICOMDUCTOR RESERVES THE RIGHT TO MAKE CHAMGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS
HEREINTO IMPROYE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APFLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; MEITHER DOES [T COMYEY ANY LICENSE UNDER TS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE SPECIFICATIONS DO MNOT EXPAND THE TERMS OF FARCHILD'S
WORLCWIDE TERMS AND COMDITIONS, SPECIFICALLY THE WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN AFPROVAL OF FAIRCHILD SEMICONDUCTOR CORFORATICHN.

As used herein:

1. Life support devices or systems are dewices or systems
which, {(a) are intended for surgical implant into the body or
(b} support or sustain life, and {c) whose failure to perform
when propery used in accordance with instructions for use
provided in the labeling, can be reasonably expected to

result in a significant injury of the Lser.

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.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or In Design

This datasheet contains the design specifications for product
development. Specifications may change in any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data; supplementary data will be
published at a later date. Fairchild Semiconductor reserves the right to
make changes at any time without notice to improve design.

Mo ldentification Needed

Full Production

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

Obsolete

Mot In Froduction

This datasheet contains specifications on a product that has been
discontinued by Fairchild Semiconductor. The datasheet is printed for
reference information only.

Rev. 131
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