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FSA1259

Low-Voltage, 1Q Dual SPST Analog Switch with
Power-Off Isolation

I
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SEMICONDUCTOR®

" Power-Off Isolation (Vcc=0V)

Description

December 2007

The FSA1259 is a high-performance, dual, Single-Pole /
Single-Throw (SPST) analog switch. The device

®" 10 On Resistance (Ron) for 4.5V Vcc

0.25Q Maximum Ron Flatness for 4.5V Vcc

Space-Saving, Pb-Free, US8 Surface Mount
Package

Broad Vcc Operating Range: 1.65V to 5.50V
Fast Turn-On and Turn-Of Times

Break-Before-Make Enable Circuitry

features ultra-low Ron of 1Q at 4.5V Ve and operates
over the wide Vcc range of 1.65V to 5.50V.

The device is fabricated with sub-micron CMOS
technology to achieve fast switching speeds and is
designed for break-before-make operation.

" PDA

Applications

" Cellular Phone
®  Portable Media Player

Ordering Information

Part Top |Operating Temperature .
Number Mark Range Package Packing Method
o o 8-Lead US8, JEDEC MO-187, Variation | 3000 Units Tape
FSA1259K8X| 1259 -40°C to +85°C CA. 3.0mm Wide and Reel

Analog Symbols

@ All packages are lead free per JEDEC: J-STD-020B standard.
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Figure 1. Analog Symbols
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Pin Configuration

Pin Definitions

1A —
1B—
25—
GND—

——\Vcc
—1S
—2B
L 2A

Figure 2. Pin Assignments (Top View)

Pin # Name Description
1 1A Data Port
2 1B Data Port
3 28 Control Input
4 GND Ground
) 2A Data Port
6 2B Data Port
7 1S Control Input
8 Vee Supply Voltage
Truth Table

Control Input (S)

Function

Low

Disconnected
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High

A Connected to B
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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.

Recommended Operating Conditions

Symbol Parameter Min. Max. Unit
Vce Supply Voltage -0.5 7.0 \%
Vsw Switch Voltage!” -0.5 Vee +-0.5 Y,
Vi Input Voltage'"” 0.5 6.5 v

lik Input Diode Current -50 mA
lsw Switch Current (Continuous) 200 mA
lswPEAK Eizgtl;osl:\)/\fjtshcs;g;ent (Pulsed at 1ms Duration, 400 mA
Pp Power Dissipation at 85°C 3.0 S\
Tste Storage Temperature Range -65 +150 °C
Ty Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, 10 seconds) +260 °C
Human Body Model (JEDEC: JESD22-A114) 9000 \Y
ESD Charged Device Model (JEDEC: JESD22-C101) 2000 Vv
Machine Model 400 V

Note:

1. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.

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
Vce Supply Voltage 1.65 5.50 \%
AseL Control Input Voltage(z) 0 Vee \%
Vsw Switch Input Voltage 0 Vee \%
Ta Operating Temperature -40 +85 °C
0ua Thermal Resistance, Still Air 215 °C/W
Note:

2. Control Input must be held HIGH or LOW; it must not float.

© 2007 Fairchild Semiconductor Corporation
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Electrical Characteristics
All typical values are at 25°C unless otherwise specified.
. Ta=+25°C Ta=-40 to +85°C .
Symbol Parameter Vee (V) Conditions - - Unit
Min. | Typ. | Max. | Min. Max.
4.50 to 5.50 24
) 3.00 to 3.60 2.0
ViH Input Voltage High Vv
2.30t0 2.70 1.8
1.651t01.95 1.5
4.50 to 5.50 0.8
3.00 to 3.60 0.8
Vi Input Voltage Low Vv
2.30t0 2.70 0.6
1.65to 1.95 0.6
5.50 V|N=0 or Vcc -10 10 -50 50
Control Input 3.60 Vin=0 or Ve -2 -20 20
In nA
Leakage 2.70 ViN=0 or Ve -2 -20 20
1.95 V|N=0 or Vcc -2 -20 20
A=1V, B=4.5V or
5.50 B=4.5. A=V -10 10 -50 50
A=1V, B=4.5V or
Off-Leakage 3.60 B=4.5, A=1V ° = 50 50
INowWF®) | Current nA
270 A=0.5V, B=2.3V or 5 5 = =5
’ B=2.3, A=0.5V
A=0.3V, B=1.65V or
1.95 B=1.65, A=0.3V -5 5 -50 50
5.50 A=floating; B=4.5V, 1V -5 5 -50 50
On-Leakage 3.60 A= floating; B=3.0V, 1V -2 2 -20 20
Inoony | Current of A
Port B 2.70 A= floating; B=2.3V, 0.5V 2 2 -20 20
1.95 A= floating; B=1.65V, 0.3V -2 2 -20 20
5.50 A=1V, 4.5V; B=floating -5 5 -50 50
On-Leakage 3.60 A=1V, 3.0V; B=floating 2 2 -20 20
Iaon) Current of nA
Port A 2.70 A=0.5V, 2.3; B=floating 2 2 -20 20
1.95 A=0.3V, 1.65V; B=floating -2 2 -20 20
Power Off
lorr Leakage Current 0 A=0to 5.5V; B=0 to 5.5V -1 1 -10 10 uA
of Port A & Port B
|OUT='1 OOmA,
450 148 or 2B=0 to Ve 08 | 10 12
|OUT='1 OOmA,
300 148 or 2B=0to Ve 101 15 18
Reeax Peak On | oA o)
Resistance OUT=-0MA,
230 148 or 2B=0to Ve 15 | 20 25
lour=-2mMA, | Tx=25, 85°C 50 | 120 15.0
1.65 1B or 2B=0
to Vce Ta=-40°C 20.0
© 2007 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics (Continued) >
—
All typical values are at 25°C unless otherwise specified. ('}l’
(L]
. TA=+25°C TA=-4°0 to ] I
Symbol | Parameter Vee (V) Conditions +85°C Unit -
Min. | Typ. | Max. | Min. | Max. g
|0UT=-100mA, 1
4.50 i 0.70 0.85 1.00 <
1B or 2B=2.5V 2
|0UT=-100mA, —
Switch On 3.00 1B or 2B=2.0V 0.9 1.3 1.6 (8
Ron Resistance® Q @
|0UT=-8mA, -
2.30 1B or 2B=1.8V 14 2.0 24 -
lout=-2mA 0
165 | 1B or 28=1.5v 20 | 2% 35 @
—_—— m
450  [lour=-100mA 005 | 0.10 0.10 =
’ >
On Resistance lour=-100mA, >3
Matching 3.00 1B or 2B=2.0V 0.10 0.15 0.15 o
A Ron B Q -~
etween I-8MA, [*]
Channels' 2.30 ol 0.15 | 0.20 0.20 @
: n
|0UT=-2mA E
1.65 1B or 2B=1.5V 0.15 0.40 0.40 §
|OUT='1 OOmA, 1B or =
4.50 2B= 1.0V, 1.5V, 2.5V 0.10 0.25 0.25 E
lour=-100mA, =
On Resistance 3.00 1B or 2B=0.8V, 2.0V 0.1 03 0.3 ol
RFLAT(ON) ) Q U
Flatness lout=-8mA o
2.30 OUT el 0.2 1.0 1.0
1B or 2B=0.8V, 1.8V %
lout=-2mA, =
165 | 1Bor2B=0.6V, 1.5V 15 o
=
5.50 V|N=0 or Vcc, |OUT=O 10 50 500 —
(7]
3.60 V|N=0 or VCC, |OUT=O 10 25 300 2
Quiescent [
|cc nA (=5
Supply Current 2.70 Vin=0 or Vcc, lout=0 10 20 250 o]
=2
1.95 V|N=0 or VCC, |OUT=O 1 15 150
Notes:

3. Onresistance is determined by the voltage drop between the A and B pins at the indicated current through
the switch.
4. A Ron=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 >
—
All typical values are at Vcc=1.8V, 2.5V, 3.0V, 5.0V at 25°C unless otherwise specified. "}1’
©
TA='
TA=+25°C |
Symbol Parameter Vee (V) Conditions 40to+85°C Unit | Figure -
Min. | Typ. | Max. | Min. | Max. g
4.50 to 5.50 1.0 4.0 7.5 1.0 9.0 '<
3.00 t0 3.60 | 1B or 2B=Vcc, 1.5 6.0 9.5 1.0 10.0 %
ton Turn-On Time R.=50Q, ns Figure 11 Q
2.30102.70 | C_=35pF 2.0 8.0 10.0 1.0 12.0 %
1.65t0 1.95 3.0 14.0 18.0 1.0 20.0 “_‘
4.50 to 5.50 4.5 6.5 11.0 3.5 13.0 a
3.00t03.60 | 18 or 2B=Vee 45 | 80 | 110 | 30 | 140 a
torr Turn-Off Time R.=50Q, ns Figure 11 -
2.30t02.70 | c =35pF 45 9.0 | 125 | 3.0 15.0 >
=
1.65to 1.95 5.0 13.0 15.5 4.0 18.5 Q
[*]
4.50 to 5.50 15 «Q
3.00t0 3.60 | CL=1.0nF, 11 @
Q ﬁh:égte)}n Veen=0V, pC Figure 13 §
J 2.30t02.70 | Rgen=0Q 8 8-
1.65 to 1.95 6 >
. f=1MHz, . §
OIRR Off-Isolation 1.8t05.0 R.=500 -60 dB Figure 12 .:-rn-
f=1MHz, . U
Xtalk Crosstalk 1.8t05.0 R.=500 -73 dB Figure 12 g
4.50 to 5.50 240 9‘
_ 3.00 to 3.60 240 _ 'O
BW -3db Bandwidth R =50Q MHz Figure 15 b4
2.30 t0 2.70 240 =h
1.65 to 1.95 240 g
18 R =6000, 003 % | Figue16 | |8
Total Harmonic Vin=0.5Vpp, ° & =
THD Distort . o
istortion f=20Hz to o ;
5.0 20kHz .001 % Figure 16 =]
Capacitance
. Ta-+25°C .
Symbol Parameter Vee (V) Conditions - Unit
Min. Typ. Max.
. . f=1MHz
CiN Control Pin Input Capacitance 0 See Figure 14 3 pF
. f=1MHz pF
Corr B Port Off Capacitance 1.65 to 5.50 See Figure 14 21
. f=1MHz pF
Con A Port On Capacitance 1.65 to 5.50 See Figure 14 47
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Typical Performance Characteristics
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Figure 3. On Resistance (Vcc=4.5V)
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Test Diagrams
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C, includes fixture and stray capacitance.
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tR = tF =2.5ns

Logic input waveforms inverted for switches
that have the opposite logic sense.

Figure 11. Turn On / Off Timing

—

Vg 10nF
I—_L Network
— Analyzer
Oor VCC —' S VCC A QVIN - /?/(3/% - 500
1B =
Vv —
500 Bl out —»| MEAS = REF
oo | T
= 500 500

|||—

E:

Figure 12. Off Isolation and Crosstalk
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Test Diagrams (Continued)

Figure 13. Charge Injection
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Figure 14. On / Off Capacitance Measurement Setup
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Figure 16. Harmonic Distortion

Analyzer
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Physical Dimensions
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A. CONFORMS TO JEDEC REGISTRATION MO-187
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,

AND TIE BAR EXTRUSIONS.

D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982.

MABOSAREVC

0.70J‘

~=—1.80 =

(] S
HadH

1.00—

3.40

+‘ ‘« 0.30 TYP
0.5TYP »‘ ‘«
LAND PATTERN RECOMMENDATION
/DETAIL A
Eﬂjo.m-ms
0.4 TYP
GAGE PLANE
08" 012
|
SEATING PLANE
0.20-0.35

DETAIL A

Figure 17. 8-Lead US8, JEDEC MO-187, Variation CA, 3.0mm 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/
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FAIRCHILD
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SEMICONDUJUCTOR"

TRADEMARKS

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

ACEX® L POP-SPM™ SyncFET™
Build it Mow™ FRFET® Power220% SYSTEM ®
CorePLUS™ Global Power Resource™ Power247® Th:gréﬁvﬂgrLFranohise'a
CROSEVOLT™ Green FPE™ POWEREDGE® tha
CTL™ Green FPS™ e-Serigs™ Power-SPM™ Pm!r\‘flgl"
Current Transfer Logic™ GTO™ PowerT rench TinyBoost™
EcoSparpk® j-f o™ Programmable Active Droop™ TinyBuck™
EZSWITCH™ It liMAX™ QFET® TinyLogic®
E7 ISOPLANAR™ BS™ _ S e
@ hegaBuck ™ QT Optoelectronics™ TinyPower™
'F MICROCOUPLER™ Quiet Series™ TinyPy™
Fairchild® MicroF ET™ RapidConfigure™ TinyWire™
Fairchild Semiconductor® MicroP ak™ SMAQT START™ LSerDes™
FACT Quiet Series™ MillerDrive ™ SPM UHCE
FACT® Motion-SPM™ STEALTH™ Ultra FREET™
FasT® OPTOLOGIC® SuperFET™ U
FastyCore™ OPTOPLANARD SuperSOT™3 YOX™
Flash\Writer® 2 SuperSOT™6

SuperSOT™8
TEZSWITCH™ and Flashriter™ are trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THERIGHT TO MAKE CHANGES WITHOUT FURTHER MOTICE TO ANY FRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
AFPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIEED HEREIN, NEITHER DOES [T COMVEY ANY LICENSE UNDER TS
PATENT RIGHTS, MOR THE RIGHTS OF OTHERS. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S
WORLDWIDE TERMS AMND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN, WVWHICH COVER'S THESE PRODUCT 5.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPFPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN AFPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.
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As used hereln:
1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support,
wihich, (a) are intended for surgical implant into the body or device, or system whose failure to perform  can be
(b} support or sustain life, and {c¢) whose failure to perform reasonably expected to cause the failure of the life support
when propery used in accordance with instructions for use device or system, or to affect its safety or effectiveness.
provided in the labeling, can be reasonably expected to
result in a significant injury of the user.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

This datasheet contains the design specifications for product

Advance Information development. Specifications may change in any manner without notice.

Formative or In Design

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.

Preliminary First Production

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

Mo ldentification Needed Full Production

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

Obsolete Mot In Production

Rev, 132
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