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FSA5157
0.4Q2 Low-Voltage SPDT Analog Switch

Features General Description

W Typical 0.4Q On Resistance (Rgy) for +2.7V Supply The FSA5157 is a low on resistance, low-power, Single

B FSA5157 Features Less than 12uA Igcr Current Pole Double Throw (SPDT) analog switch. This product
When S Input is Lower than V¢ has been designed for switching audio signals in applica-

tions such as cell phones and portable media players.
The ultra-low 0.4Q impedance, sub-pA current consump-
tion, and 1.65V to 4.3V operating voltage range makes

m 0.25Q Maximum Rgy Flatness for +2.7V Supply
m 1.0 x 1.45mm 6-Lead MicroPak™ Package

W Broad V¢c Operating Range: 1.65V to 4.3V this product ideal for battery-powered applications. The
m Low THD (0.02% Typical for 32Q2 Load) FSA5157 also features bi-directional operation and
B High-Current Handling Capability break-before-make functionality. This device is fully
(350mA Continuous Current Under 3.3V Supply) specified for operation at 1.8V, 2.5V, and 3.3V.

m Control Logic is 1.8V CMOS Logic Compatible A growing number of applications require the voltage

q - applied to the select input to be lower than the V¢
Appllcatlons applied. Under this condition, most switches would typi-
B Cellular Phone cally consume over 100uA of current. This would be an
m PDA unacceptable level for battery-powered applications. The

FSA5157 is designed to minimize current consumption
under this condition. The It is specified for <12pA under
a worst-case condition of Vo = 4.3V and V) = 1.8V.

m Portable Media Player

Ordering Information

Order Number Top Mark Package Description Packing Method
FSA5157P6X C57 6-Lead SC70, EIAJ SC88, 1.25mm Wide |3000 Units on Tape and Reel
FSA5157L6X FT 6-Lead MicroPak, 1.0mm Wide 5000 Units on Tape and Reel

@ All packages are lead free per JEDEC: J-STD-020B standard.

Application Diagram

Headphone
Vee —
A
1A
' Vv
1
1
1
. Internal
Audio :s
Amplifier ' Speaker
Figure 1. Application Diagram
MicroPak™ is a trademark of Fairchild Semiconductor Corporation.
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Pin Assignments Truth Tables
Control Input(s) Function
LOW Logic Level By Connected to A
o1 [T of -
! HIGH Logic Level B4 Connected to A
|
v . i
Pin Descriptions
GND [ 2 | 5 | Vce
Pin Names Function
A, By, B4 Data Ports
S Control Input
0[5 4] A
Figure 2. 6-Lead SC70
S E”' 6 [B1
Vee|2 | [5|GND
Al3 4 |Bo
Figure 3. 6-Lead MicroPak™
©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute Maximum Ratings

absolute maximum ratings are stress ratings only.

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

Symbol Parameter Min. Max Units
Vee Supply Voltage -0.5 5.5 \Y
Vg Switch Voltage(") -05 |Vgo+0.3V %
VIN Input Voltage(") -0.5 Vee \Y
Ik Input Diode Current -50 mA
Isw Switch Current 350 mA
Iswpeak | Peak Switch Current (Pulsed at 1ms duration, <10% Duty Cycle) 500 mA
Py SC70 6L Package 180 mwW
MicroPak 6L Package 180 mwW
Tstg 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 \"

Note:

observed.

Recommended Operating Conditions

recommend exceeding them or designing to absolute maximum ratings.

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

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

Symbol Parameter Min. Max. Rating
Vee Supply Voltage 1.65 4.30 \"
Vin | Control Input Voltage®® 0 Vee Vv
ViN Switch Input Voltage 0 Vee v
Ta Operating Temperature -40 +85 °C

Note:
2. Unused inputs must be held HIGH or LOW. They may not float.

©2006 Fairchild Semiconductor Corporation
FSA5157 Rev. 1.0.3 3
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DC Electrical Characteristics

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

— 0,
- Tp=+25°C Ta=-40°Cto |
Symbol Parameter Conditions Vee (V) +85°C Units
Min. | Typ. | Max. | Min. | Max.
3.6t04.3 1.4
2.7t0 3.6 1.3
VlH Input Voltage ngh 231027 1.1 \'
1.65 to
1.95 U
3.6t04.3 0.7
2.7t03.6 0.5
V||_ InpUt Voltage Low 23t02.7 0.4 \'
1.65 to
1.95 e
N Control Input Leakage | V;y =0V to Vg 1.651t0 4.3 -0.5 0.5 pA
_ A =03V, Vo 0.3V,
INo(oFr), | Off-Leakage Currentof | g ") g °_ '3y, 1951043 | -10 10 | 50 | 50 | nA

INc(oFr) | Port B and B; Vg - 0.3V or Floating

A=0.3V, Vgc 0.3V,
Bg or B; =0.3V, 1.95t04.3| -20 20 -100 100 nA
Ve — 0.3V or Floating

| On Leakage Current of
AON) | Port A

IOUT = 100mA, BO or

B=0V,07V,36V,43v | 43 0.36 0.60
IOUT = 100mA, BO or
, _IBi=ovarv2ov27v | 27 04 o
Ron Switch On Resistance(®) Q
IOUT = 100mA, BO or 23 0.55 0.80
By =0V, 0.7V, 2.0V, 2.3V ' ' '
IOUT = 100mA, BO or
By =0.7V 1.65 1.5 25 3.0
4.3 0.04 0.75
AR On Resistance Matching | oyt = 100mA, 2.7 0.06 0.13 o
ON | Between Channels”  |Bjor By = 0.7V 53 012 020
1.65 1.0
4.3 0.25
On Resitance louT = 100mMA, 2.7 0.25
RrLaT(ON) 5) Q
Flatness Bp or By = 0V to V¢ o3 03
1.65 0.3
Quiescent Supply
loc | current Vin =0V or Vg, loyr =0 43 -100 | 30 | 100 | -500 | 500 | nA
| Increase in I per Viy=1.8V 4.3 70 | 120 15.0 pA
CCT | Control Input Vi = 2.6V 43 3.0 6.0 70
Notes:

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

4. ARon = Ronmax — Ronmin measured 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.

©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Electrical Characteristics

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

youms bojeuy 1ads abeloA-mo O'0 — LSLSVSAH

T TA = -40xC to
. A = +25XC R .
Symbol Parameter Conditions Vee (V) +85xC Units | Figure
Min. | Typ. | Max. | Min. Max.
3.61t04.3 55 60
, B or Bs = 1.5V 271036 60 65 ,
t Turn-On Time 0 L ’ ns | Figure7
ON RL=50Q C_=350F [ 231027 65 70 9
1.65t0 1.95 70 90
3.6t04.3 30 35
) B,or By =1.5V 2.71t03.6 35 40 )
t Turn-Off Time 0 1 ’ ns | Figure7
OFF RL=50Q, C_=35pF [ 231027 40 45 g
1.651t0 1.95 40 55
3.6t04.3 5
; Break-Before- By or By = 1.5V, 2.7t03.6 5 o | Fiqure 8
BBM | Make Time R =500 C =35F | 231027 5 9
1.651t0 1.95 5
3.61t04.3 6
. |C_L=1.0nF, Vgen=0V, | 271036 .
Q Charge Injection C | Figure 11
ge Rgen = 0Q 23t02.7 P 8
1.65t0 1.95
3.6t04.3 -75
. f = 100kHz, R =500, 2.7t03.6 -75 .
OIRR Off-Isolation ; ’ dB Figure 9
C_ = 5pF (Stray) 231027 -75 9
1.651to0 1.95 -75
3.61t04.3 -75
f = 100kHz, R =50Q 271036 -75 .
Xtalk | Crosstalk e ’ dB | Figure 10
C_ = 5pF (Stray) 23t02.7 -75 9
1.65t0 1.95 -70
BW -3db Bandwidth | R_=50Q 1.651t04.3 80 MHz | Figure 13
3.6t04.3
R, =320, Vjy = 2Vpp,
ool Harmong |~ 20210 20KHz 271036 0.02
otal Harmonic )
THD . . R, =320 Vi =1.5V, % | Figure 14
Distortion L » VIN = 1-9VPP
f — 20Hz to 20kHz 2.3t02.7 0.036
R =320Q, Vjy=1.2Vpp,
f = 20Hz to 20kHz 165101.95 0.01
Capacitance
- Tp =+25°C Ta =4OOC to . .
Symbol Parameter Conditions | Ve (V) +85°C | Units | Figure
Min. | Typ. | Max. | Min. | Max.
Cin Control Pin Input Capacitance f=1MHz 0.0 15 pF | Figure 12
Corr B Port OFF Capacitance f=1MHz 45 21.0 pF | Figure 12
Con A Port ON Capacitance f=1MHz 4.5 90.0 pF | Figure 12

©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Characteristics

600 prs 600
540 N\ 540
ROUA Y A\ 85°C
480 5 T2 480 —— .
*., TN\ A
420 [ s 420 e N N
—_ ; e = - A AR T —
g 360 X o] G 360 =T e A e
-40°C 25°C S
Z 300 Z 300 7 =
) o 40°C 25°C
o 240 € 240
180 180
120 120
60 60
0 0
0.00 050 1.00 150 200 250 0.00 060 120 1.80 240 3.0
VB (V) VB (V)
— Sweep Left to Right — — Sweep Left to Right —»
Figure 4. Rgy Switch On Resistance, Figure 5. Rgy Switch On Resistance,
lon = 100mA, Ve = 2.3V BO lon = 100mA, Ve = 2.7V BO
500
450
400 ’/.\\
amm=® e \ 85°C
350 S ¥
3 300 A K_ A —
£ -40°C S - J4® g x -
Z 250 - ;
[e] 25°C
o 200
160
100
50
0

0.00 0.90 1.80 2.70 3.60 4.50

VB (V)
— Sweep Left to Right —

Figure 6. Roy Switch On Resistance, Igy = 100mA, Ve = 4.3V BO

©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Loading and Waveforms

trise = 2.5ns teaLL = 2.5ns
Bn A Veg-------r-- 90% 90%
—= Input - S .
Vour GND 10%
GNDI Rs Cu R y
GND o 90%
OUtpUt = VOUT
Vsel v
oL
GND —i ton torr
Notes:

6. R, Rg, and C,_ are functions of the application environment (see AC Electrical table for specific values).
7. C_ includes test fixture and stray capacitance.
Figure 7. Turn-Off Timing

50%
th -tz = 2.5 ns (10-90%)

Vg t_KoA Control

6, ] Vourt Input oV
i R (o
Sy }_ -1

Vour
Control GND 0.9 x Vour

Input T

teBM

*Cy includes fixture and stray capacitance

Figure 8. Break-Before-Make Timing

Network Analyzer
Rs
T ViN
N Ry GND Vs
—
Vsel L - r_ GND GND
Vout
GND
GND Rr
Off-Isolation = 20 Log (Vout/Vin) GND
Figure 9. Off Isolation
©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Loading and Waveforms (continued)

Network Analyzer

Rs
T VIN VS

_,_—1> ----- GND
Vsel % %RT

GND

GND } T Vour
Rg and Ry are functions of the application environment

(50, 75, or 100).

Crosstalk = 20 Log (Vout/Vin)

Figure 10. Non-Adjacent Channel-to-Channel Crosstalk

Generator

"

Vg T Rs

VIN an

/O—
1 c TVOUT

GND
!
GND

Vsel
*C_ includes fixture and stray capacitance.
GND Q=AVoyr x CL
Figure 11. Charge Injection Test
Capacitance A A
Meter S : Y v S
— Capacitance j L —
=1MHz VgeL =00rVee |Meter i VgeL =00r Ve
B f=1MHz
on | A | |B,
Channel On Capacitance Channel Off Capacitance
Figure 12. On/Off Capacitance Measurement Setup
©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Loading and Waveforms (continued)

Network Analyzer

Rs

GND fl v Vs

_,_—~I>———— GND

Vsei T

GND TVOUT
ERT
GND
GND

Figure 13. Bandwidth

10nF

L "

Vi
Signal N : ’ Analyzer
Generator \
= i R
I
S : jp—

Logic Input —~>J

0V orV,
ce GND

1

Figure 14. Harmonic Distortion

©2006 Fairchild Semiconductor Corporation
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Physical Dimensions

SY(£MM
~—2.00£0.20 —=>]{A] f—‘ 0.65 ‘—f
050 MIN
B 8 TEHEHE
A+ —+ — 4+ - 1.2540.10 1.90
oo i
(0.25)~ R~ — 99 ‘«»LOAO MIN

—1.30——
- [2[010Q[A[H

LAND PATTERN RECOMMENDATION

SEE DETAIL A\

N

— ?

1.10
0.80

|
J1 g
868J‘ —Jo.10[C \\/(

~——2.10+0.30 —

SEATING
PLANE

GAGE
PLANE NOTES: UNLESS OTHERWISE SPECIFIED
(RO.10)
A) THIS PACKAGE CONFORMS TO EIAJ
0.25 SC—88A, 1996.
! AN L/ o010 B) ALL DIMENSIONS ARE IN MILLIMETERS.
050 SN N C) DIMENSIONS DO NOT INCLUDE BURRS
' y OR MOLD FLASH.
0.46 | 30
0.26 o
DETAIL A
SCALE: 2X
MAADBAREVS

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

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, specif-
ically 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/

©2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
FSA5157 Rev. 1.0.3 10
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Physical Dimensions

2X

= 005[C

MACO6AREVC

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

(1)
| | | ~J0.05]C
r+—\ F+T F+T
R T
L“,J LTJ LTJ (0 *49)
- HEREHN
(%j‘ r‘k“\ r‘k“\ SXL
AR (0.75)
L4 Ly Ly
e 4 o) i
TOP VIEW Xy ] T
— 0.55MAX (0.30)
v s PIN 1 6X
0.05
9.9 RECOMMENED
- 10 LAND PATTERN
Y b [=x]o.05]C
—c] 0.45
0.35
i Ml e
DETAILA\ 11.0] 50100 BJA|
0.05W)
035
[] [] L | oi25 X
| [] [] 930 5X DETAIL A
AL == : 0.075 X 45° PIN 1 TERMINAL
(0.05)J | (0.13) CHAMFER
6X 4X
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

Figure 16. 6-Lead MicroPak™, 1.0mm Wide

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, specif-
ically the warranty therein, which covers Fairchild products.

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

For MicroPak tape and reel specifications, please visit Fairchild Semiconductor’s online packaging area:
http.//www.fairchildsemi.com/products/logic/pdf/micropak tr.pdf

©2006 Fairchild Semiconductor Corporation
FSA5157 Rev. 1.0.3
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FAIRCHILD

SEMICONDUCTORY

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global
subsidianes, and is notintended to be an exhaustive list of all such trademarks.

ACEX® FRE™ PDP-SP ™ SupretOS ™
Build it Now™ FRFET® Power220° SyncFET™
CorePLUS™ Global Power Resource™ POWEREDGE® éﬁ‘fh?gﬂﬂf
CROSSVOLT™ Green FPS™ Power-SPh™ The Power Franchise®
Gl Green FPS™ e-Serigs™ PowerTrench® the
Current Transfer Logio"“ GTO™ Program mable Active DrOOpTM fran\c#gr
EcoSPARK® Lte™ GFET™ TinyBoost™
EZSWITCH™ * |mte|lipd AT Q™ T\nyBuok""
T"“ IS OPLANAR™ QT Optoelectronics™ TinyL ogic®
e MegaBuck™ Quiet Seres™ TINYORTO™
-F MICROCOUPLER™ RapidConfigure™ TinyPower™
Fairchild® MicroFET™ SMART START™ TinyPVW™
Fairchild Semiconductor® MicroP ak™ SPM Tiny\ire™
FACT Quiet Serigs™ MillerDrive ™ STEALTH™ uSerDes™
FACTE Motion-SPi ™ SuperFET™ UHC®
FAST® OPTOLOGIC® SUpers0T™3 Ultra FRFET™
FastwCorg™ OPTOPLANAR® SupersOT™6 UniFET™
Flashiriter®” 2 SupersoT™8 Y OHT™

* EZSWITCH™ and Flashivriter® are trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERYES THE RIGHT T MAKE CHANGES WITHOUT FURTHER NOTICETO ANY PRODUCTS
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 DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UMDER TS
FATENT RIGHTS, NOR THERIGHTS OF OTHERS. THESE SFECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S
WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMNENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPRCVAL OF FAIRCHILD SEMICONDUCTOR CORFORATION.

As used herein:
1. Life support devices or systems are devices or systems 2. A critical component in 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
(b support or sustain life, and (c) whose failure to perform regasonably expected to cause the failure of the life support
when propedy used in accordance with instructions for use device or system, or to affect its safety or effectivensss.

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 Inforrm ation Formative or In Design | geyelopment. Specifications may change in any manner without notice.

This datasheet contains preliminary data; supplementary data wil be
Preliminary First Praduction published at a later date. Fairchild Semiconductor resenves the right to
make changas at any time without notice to improve design.

This datasheet containg final specifications . Fairchild Semiconductor
Mo dentification Needed Full Praduction resenves the nght to make changes at any time without notice to improve
the design.

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

Rev. 133

© 2006 Fairchild Semiconductor Corporation
FSA5157 Rev. 1.0.3 12
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