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FSA2156 — Low-Voltage SPST 0.4Q Analog Switch

Features Description

The FSA2156 is a high-performance Single-Pole
Single-Throw (SPST) analog switch that features ultra
low Ron of 0.4Q (typ.) at 2.7V Vcc. The FSA2156
operates over the wide V¢c range of 1.65V to 4.3V and
is fabricated with sub-micron CMOS technology to
achieve fast switching speeds. The select input is TTL-
level compatible.

® Maximum 0.7Q On Resistance (Ron) for +2.7V
Supply

" 0.25Q Maximum Ron Flatness for +2.7V Supply

® Space-Saving MicroPak™ and SC70 Packaging

® Broad Vcc Operating Range: 1.65 to 4.3V

" Fast Turn-on and Turn-off Times FSA2156 features very low quiescent current even

when the control voltage is lower than the Vcc supply.
This feature facilitates longer battery life in mobile
handset applications and allows for the direct interface
with baseband-processor, general-purpose 1/Os.

® Qver-Voltage Tolerant TTL-Compatible Control Input
® Suitable for 2 UL USB2.0 Applications (200mA)

® Low lcct Current Over Expanded Control Input Range

Ordering Information

Part Number | Top Mark |Pb-Free Package Description Packing Method
FSA2156P6 2156 @ 6-lead SC70, EIAJ SC88, 1.25mm Wide 250 Units on Tape and Reel
FSA2156P6X 2156 @ 6-lead SC70, EIAJ SC88, 1.25mm Wide | 3000 Units on Tape and Reel
FSA2156L6X FY @ 6-lead MicroPak™, 1.0mm Wide 5000 Units on Tape and Reel

Pb-free package per JEDEC J-STD-020B.
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Figure 1. SC70 Pin Assignments (Top View) Figure 2. MicroPak™ Pin Assignments (Top View)
Truth Table Pin Descriptions

Control Input (S) Function Name Function

L (LOW Logic Level) Switch Open (OFF) A B Switch 1/0 Data Ports

H (HIGH Logic Level) Switch Closed (ON) Sel Control Input
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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 4.6 \%
Vsw | Switch I/O Voltage™ 0.5 Vee+ 0.3 v

Ventre | Control Input Voltage“) -0.5 4.6 \%

lik Input Clamp Diode Current + 50 + 50 mA
lsw Switch 1/0 Current (Continuous) 500 mA

Iswpeak | Pulsed at 1ms Duration, <10% Duty Cycle 500 mA

L SC70 Package 180 mwW

Po Power Dissipation at 85°C
MicroPak™ Package 180 mW
Tstc Storage Temperature Range -65 +150 °C
T, Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, 10 seconds) +260 °C
All Pins 2 kV
ESD Human Body Model I/0 to GND 8 kV
Charge Discharge Model 2 kV

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 4.3 \Y,
Ventre | Control Input Voltage(z) 0 Vce \%
Vsw Switch 1/0 Voltage 0 Ve \
Isw Switch 1/0O Load Current 350 mA
Ta Operating Temperature -40 85 °C
. . SC70 6L package 350 °C/W
04a Thermal Resistance (free air)
MicroPak™ 6L package 310 °C/W
Note:

2. Control input must be held HIGH or LOW; it must not float.
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DC Electrical Characteristics

All typical values are at 25°C unless otherwise specified.

y Ta=+25°C Ta=40to _
o] arameter onditions cec nits
Symbol P t Condit Vee (V) +85°C Unit
Min. | Typ. Max. Min. Max.
3.6-4.3 1.4
Vv Input Voltage High = 13 v
npu oltage Ml
" P g9e 9 23-27 11
1.65 - 1.95 0.9
3.6-4.3 0.7 Vv
2.7-36 0.5
Vi Input Voltage Low
2.3-27 0.4 v
1.65 - 1.95 0.4
I Eg:&;"g;e'}”p“t Ventre = 0 to Vec 165-4.3 05 | 05 uA
VA = 0.3V, Vcc — 0.3V, VB =
lwoprry | Off Leakage Current | o'ay, 'y, "5 3V or Floating 1.95-43 | -10 10 -50 50 nA
of Port B Figure 4
Va = 0.3V, Voo — 0.3V,
oy | OnLeakage Current |\, £1oating 195-43 | -20 20 | -100 | 100 | nA
of Port A Figure 5
Power Off Leakage | Port A Va=0.3V, 4.3V, Vcc =
| Current 0V, Vg = OV oy = WA
OFF
Power Off Leakage | Port AVa=0.3V, 4.3V, Vcc =
Current® 0V, Vg = Floating ov ~ *+4 -35 35 nA
lon= 100mA, Vg = 0V, 0.7V,
3.6V and 4.3V e 0.36 ied
Switch On lon= 100mA, Vg = 0V, 0.7V,
Ron Resistance® 2.0V and 2.7V 2 0.4 ey o)
Figure 3 lon=100mA, Vg =0V, 0.7V,
1.6V and 2.3V 2.3 0.55 B
lon= 100mA, Vg = 0.7V 1.65 15
lon= 100mA, Vg = 0V, 0.7V,
3.6V and 4.3V 43 g
. lon= 100mA, Vg = 0V, 0.7V,
On Resistance . ’ 2.7 0.25
Reuanion | Flatness® 2.0V and 2.7V o
Figure 3 '102\7 ;23'22\,8 =0v,0.7v, 23 03
lon= 100mA, Vg = 0V, 0.7V,
0.9V and 1.65V 1422 o
loo | Quiescent SWPY | vig = 0 or Ve, lour = 0 43 400 | 30 | 100 | 500 | 500 | nA
locr Increase in Icc per VentrL = 2.6V 43 6.0 uA
Input VenTrL = 1.8V ' 12 15.0
Notes:

3. Guaranteed by characterization; not production tested.

4. 0n resistance is determined by the voltage drop between A and B pins at the indicated current through the switch.

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

All typical values are at 25°C unless otherwise specified.

= . 0
Ta=+2soc | A7-40°C
Symbol | Parameter Conditions Vee (V) to +85°C Units | Figure
Min. | Typ. | Max. | Min. | Max.
3.6-43 55 60
Ve=1.5V, 2.7-36 60 65 i
ton Turn-On Time | RL. =50Q, C,. = ns E!gure ?
35pF 23-27 65 70 igure
1.65-1.95 40
3.6-43 65 70
Ve=1.5V, 2.7-36 70 75 i
torr | Turn-Off Time | R. = 500, Cy = ns | Cgured
35pF 23-27 75 80 igure
1.65-1.95 90
CL=1.0nF, Vs = 23-43 6
Q ﬁh:csggn ov, pC Figure 10
) Rs = 0Q 1.65-1.95 1.3
. f=100kHz .
OIRR | Off Isolation Rr= 50Q 1.65-4.3 -65 dB Figure 9
-3db Rr=50Q .
BW Bandwidth CL= OpF 1.65-4.3 80 MHz | Figure 8
Total Rt=600Q, Vsw =
THD Harmonic 0.5Vpp, 1.65-4.3 .02 %
Distortion f = 20Hz to 20kHz
Capacitance
Ta = +25°C
Symbol Parameter Conditions Vce (V) Units Figures
Min. Typ. Max.
Control Pin Input _ .
Cin Capacitance f=1MHz 0 15 pF Figure 11
B-Port Off _ 4
Corr Capacitance f=1MHz 4.3 38 pF Figure 11
A-Port On _ .
Con Capacitance f=1MHz 4.3 115 pF Figure 12
© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Test Diagrams

) 4

VON
Floating, 0.3V | " SA21%6 |
B FSA2156 orVec03v | Y A A(OFF)
_I_—_y\'\c A /07—( : >—_| i
T Vsw , | —L Vsw
| |
! L——— .
$GND ] @ l'ON :I ventre - ONP
:I V
CNTRL GND
Ron = Von/ lon
Figure 3. On Resistance Figure 4. Off Leakage
FSA2156
B
L A
' g FSA2156 T Vsw
Floating — Ia(oN) g
| Rs
: —L Vsw A GND
| 4
""" IV GND
VCNTRL VCNTRL
R and C are functions of the application
GND environment (see AC/DC tables for values).
C_ includes test fixture and stray capacitance.
Figure 5. On Leakage Figure 6. Test Circuit Load
trise= 2.5Ns tea = 2.5ns
VCC _____________
Input-Vey1re
10% 10%
GND 7 °
VOH ------------ -/——
—90% 90%
Output- Voyur
VoL
N ton torr
—>
Figure 7.  Turn-On / Turn-Off Waveforms
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Test Diagrams (Continued)

Network Analyzer

FSA2156 O—v—'—> Rs
Vin
GND T M?? Vs
G

ND

]
VentrL T f

GND—VF ‘ L Vout
Yeno %RT qu

GND

Rt and C, are functions of the application environment (see AC/DC tables
for values). C, includes test fixtures and stray capacitance.

Figure 8. Bandwidth

Network Analyzer
FSA2156
Rs
T Vin

RT GND Vs

:% GND
VONTRL -
GND
GND
Vour
%GND Rt
Rgs and Ry are functions of the application environment GND

(see AC/DC tables for values). Off isolation = 20 Log (Vout/V)N)-

Figure 9. Channel Off Isolation

Generator FSA2156
B Vec
v _I__—‘—_AIVQS Vaw M A Input — VentrL  OFf
s O
v ov
GND CL |Tour
T
GND Vour /
VENTRL
GND C, includes test fixture and stray capacitance Q=DVour/CL
Figure 10. Charge Injection Test
FSA2156 - FSA2156
B Capacitance | B
" _b\ N i q N
- \
Capacitance —o/‘- N | Ventre F=1MHz N | Venrre
Meter ]
/
/
F=1MHz / A _A|

Figure 11. Channel Off Capacitance

Figure 12. Channel On Capacitance
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Physical Dimensions

Dimensions are in millimeters unless otherwise noted.

l=—2.0040.20 —=p{A]

114

“+—+—+—+— 1.25+0.10

|

LO.Z)O
0.15

—0.50 MIN

0.40 MIN

LAND PATTERN RECOMMENDATION

SEE DETAIL A—\

LZJ 0£0.30

(0.25) = K- —
kE (&[0 10®[A[B]
1.30
1.00
0.80
] 1.10
o.fo
0.10 Y [~Jo.10]c
0.00
SEATING
PLANE

(R0.10)

0.25
{ 0.70
1

MAAOBAREVS

e

DETAIL A

SCALE: 60X

Figure 13.

NOTES:
A)
B)

6-Lead, SC70 Package

UNLESS OTHERWISE SPECIFIED

THIS PACKAGE CONFORMS TO EIAJ
SC—-88, 1996.
ALL DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH.
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Physical Dimensions (Continued)

Dimensions are in inches (millimeters) unless otherwise noted.

2X
]o.05|C 1.45 > B
2X (1)
\ \ \ (N0.05C
T+—\ T+T !’+7
S A I N *
LTJ LTJ LTJ (0 49\ | B -
— — 1.00 p
I I ] X | T
14 | | T
L o o (0.75)
LTJ LJ‘FJ LJ‘FJ * | i
L (0.52) i RS
TOP VIEW -A X4
T 0.55MAX (0.30)
PIN 1 6X
//]0.05/C
8-88 RECOMMENED
1 4 O LAND PATTERN
b o005 C
-C
] 0.25
DETAIL A 1.0 015 °%
\ — $lo.10M[c[B[A]
4 10.050M)| C
035
| [ 030 5X DETAIL A
J‘jﬁ = - @ % 0.075 X 45° PIN 1 TERMINAL
(0.05) | CHAMFER
1l - (0.13)
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 MACOB6AREVC

Figure 14. 6-Lead, MicroPak™ Package
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Tape and Reel Specification

Tape Format for SC70

Paf:kage Tape Section Number Cavities Cavity Status Cover Tape
Designator Status
Leader (Start End) 125 (typical) Empty Sealed
P6X Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typical) Empty Sealed
Tape Dimensions
Dimensions are in inches (millimeters).
@ 0.061£0.002 TYP.
[1.55£0.05]
0.157 TYP Ko I~
 0.079£0.002 TYP. _| | : : 0.008
B [2.0£0.05] | | [4] [0.2] | |‘_
i " 7
& |
- ..
B AT TYP. 7
y ! A TANGENT —
0O j POINTS —;\
_}>E-@_}-E —‘ - » (‘:—_ ,
| o )
i Pin 1 : :
| |
j~— P1TYP —>
SECTION B-B

A TYP
@ TANGENT POINTS CAVITY
||~ SYMM
3° MAX TYP ¢

DIRECTION OF FEED

e

~

yaums bojeuy '0 LSdS ab6e}oA-MOT — 9G1LZVSH

R 1.181 MIN.
[30] |
SECTION A-A \
.......... =
BEND RADIUS NOT TO SCALE
Tape Size DIM A DIM B DIM F DIM K, DIMP1 DIM W
0.093 0.096 0.138 + 0.004 0.053 £ 0.004 0.157 0.315+ 0.004
(8mm) (2.35) (2.45) (3.50 £ 0.10) (1.35+0.10) (4.00) (8.00+£0.1)
© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Tape Format for MicroPak™

Package Designator Tape Section Number Cavity Cover Tape
Cavities Status Status
Leader (Start End) 125 (typical) Empty Sealed
L6X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (typical) Empty Sealed

Tape Dimensions

Dimensions are in inches (millimeters).
- 4.00 =
+0.10

I N ol
IR CRE: -
Tt -G t | %ﬁ[ |

N

r 1.75+0.10

I

B

5° MAX.

o

B
2 0.50+0.05 SECTION B-B
SCALE:10X
[ 0.25410.020
50 MAX’“ e '_[ 0.70+0.05
el el M) Gl
— t=—1.60+0.05

SECTION A-A
SCALE:10X

Reel Dimensions

Dimensions are in inches (millimeters).

TAPE SLOT

SCALE: 3X

DETAIL X «»” | W
DErAL X 1 t 3

W,
Tape A B (o4 D N w1 w2 w23
Size
7.000 0.059 0.512 0.795 2.165 .0331 +0.059 / -0.000 0.567 W1 +0.078 / -0.039
(8mm) | (177.80) | (1.50) (13.00) (20.20) (55.00) (8.40 +1.50 / -0.00) (14.40) (W1 +2.00/-1.00)
© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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SEMICONDUCTOR®

TRADEMARKS

The following are registered and unregistered trademarks and service marks Fairchild Semiconductor owns or is authorized to use and
is not intended to be an exhaustive list of all such trademarks.

ACEX® Green FPS™ Power247® SupersOT ™.-8
Build it Mow ™ Green FPS™ g-Series™ POWEREDGE® SyngEE™
CorePLUS™ Gl Power-SPh ™ The Power Franchise®
CROSSYOLT™ -Lo™ PawerTrench® p_wer
EflaE Intellibd Ax™ Frogrammable Active Droop™ franchise
Current Transfer Logic™ |SOFLANAR ™ QFET® TinyBoost™
EcoSPARKE MegaBuck™ Qsm TinyBuck™

d MICROCOURPLER ™ QT Optoelectronics™ TinyLogic®

Fairchild® MicroFET ™ Quiet Series™ TINYOPTO™
Fairchild Semiconductor® MicroPak™ RapidConfigure ™ TinyPower™
FACT Quiet Serigg™ Mation-SPk™ SMART START ™ Tiry Pk ™
FACT® OPTOLOGIC® SPM® TinyWyirg™
FAST® OPTOPLANAR® STEALTHM™ pSerDes™
FastyCore™ 8 SuperFET™ UHC®

Epsm PDP-SFh ™ SupersOT™. 2 UniFET™
FRFET® Power220® SUPersOT™.6 WK™

Global Power ResourcesM

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO IMPROVE RELIAEILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF
THE APFLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIEED HEREIN; NEITHER DOES IT CONYEY ANY LICENSE
UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE SFECIFICATIONS DO NOT EXPAND THE TERMS OF
FAIRCHILD'S WORLDWIDE TERMS AMD COMDITIONS, SPECIFICALLY THE WARRANTY THEREIM, WHICH COVERS THESE
PRODUCTS

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMFPONENTS IN LIFE SUPFORT DEVICES CR
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROYAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

As used herein:

1. Life support devices or systems are devices or systems 2. A crtical component is any component of a life support
which, {a) are intended for surgical implant into the body, or device or system whose failure to perform can be reasonably
[b) support ar sustain life, and (c) whose failure to perform expected to cause the failure of the life support device or
when properly Used in accordance with instructions for use system, or to affect its safety or effectiveness.

providedin the labeling, can be reasonably expected to result
in significant injury to the user.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

This datasheset contains the design specifications for product development.

PR O FomethiEln Residn Specifications may change in any manner without notice.

This datasheet contains preliminary data; supplementary data will be pub-
Preliminary First Production lished at alater date. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve design

This datasheet contains final specifications. Fairchild Semiconductor reserves

Nedentincation Nevdad Pl Progueton the right to make changes at any time without notice to improve design.

This datasheet contains specifications on a product that has been discontin-

Obsalete Mot In Production ued by Fairchild semiconductor, The datasheet is printed for reference infor-
mation only.
Rev. 130
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