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Features

Lower Than Vcc

SC70 6 Packages

Circuitry

FAIRCHILD.

FSA4157, FSA4157A
Low-Voltage, 1 Q SPDT Analog Switch

®  FSA4157A Features Lower Icc when the S Input is

®  Maximum 1.15 Q On Resistance (Royn) at 4.5V Ve
" 0.3 Q Maximum Rgy Flatness at 4.5V Ve

®  Space-Saving 6-lead, MicroPak™ and

®  Broad V¢ Operating Range:
— FSA4157: 1.65Vto55V
— FSA4157A:2.7Vt0 55V

®  Fast Turn-On and Turn-Off Time

"  Break-Before-Make Enable Circuitry

March 2014

Description

FSA4157 and FSA4157A are high performance Single
Pole/Double Throw (SPDT) analog switches. Both
devices feature ultra low Rgy of 1.15Q maximum at
45V Vcc and operates 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

®  Over-Voltage Tolerant TTL-Compatible Control

processor general purpose I/Os.

Ordering Information

Part Number l\-/ll—gfk Package Description Packing Method
FSA4157P6X A57 6-Lead SC70, EIAJ SC88, 1.25 mm Wide 3000 Units Tape and Reel
FSA4157L6X EG 6-Lead MicroPak,™ 1.0 mm Wide 5000 Units Tape and Reel
FSA4157AP6X B57 6-Lead SC70, EIAJ SC88, 1.25 mm Wide 3000 Units Tape and Reel
FSA4157AL6X EU 6-Lead MicroPak™, 1.0 mm Wide 5000 Units Tape and Reel

© 2006 Fairchild Semiconductor Corporation
FSA5147 « FSA4157A Rev.1.1.1
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Pin Configurations

81|I

GND | 2

BoE

(Top View)

Figure 1. SC70 Pin Assignments

Pin Definitions

Vce

Figur

(Top Through View)
e 2. MicroPak™ Pin Assignments

B1

GND

Bo

P, - Pin# Name Description
SC70 MicroPak™
1 6 Bl Data Ports
2 5 GND Ground
g 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

FSA4157 »
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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 Vee+ 0.5 v
Vin DC Input Voltage® -0.5 6.0 v
lik DC Input Diode Current -50 mA
lsw Switch Current 200 mA
lswpeAK Peak Switch Current (Pulse at 1 ms duration, <10% Duty Cycle) 400 mA
Ppb Power Dissipation at 85°C SC-:70 180 mw
MicroPak™
Tste Storage Temperature Range -65 +150 °C
T, Maximum Junction Temperature +150 °C
T, Lead Temperature (Soldering, 10 seconds) +260 °C
ESD Electrostatic Discharge Capability \TIIEJQSQZBXT{ 4M(|c;dsi’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
= Supply Volage FSA4157A 2.7 55 v
VenTRL Control Input Voltage® 0 Vee Y,
Vsw Switch Input Voltage 0 Vee \%
Ta Operating Temperature -40 +85 °C
0;a Thermal Resistance in Still Air S(.370 - 350 °C/W
MicroPak™ (Estimated) 330
Note:

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

© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical Characteristics
Typical values are at 25°C unless otherwise specified.
Ambient Temperature
Symbol Parameter Conditions VvV ce(V) -25° -40 to +85°C | Unit
Min. | Typ. | Max. | Min. |Max.
FSA4157 Only 1.81t02.7 1.0
V4 Input Voltage High 2.7t0 3.6 2.0 \%
45t05.5 2.4
FSA4157 Only 1.8t0 2.7 0.4
FSA4157A Only 2.7t0 3.6 0.4
Vi Input Voltage Low \%
2.7t03.6 0.6
45t05.5 0.8
Control |nput 2.710 3.6 -1.0 1.0
| Vin=0V to V, A
™ | Leakage m ce 451055 10 | 10 | M
Off Leakage _
oo | Current of PortB0 |-V 5.5 ) 20 | 20 | nA
NC(OFF) and B1 0 1=4.9,
A=1V, 4.5v, By or
On Leakage e !
IA(ON) Current of Port A 81—4:5, 1V,45Vor 55 4 -40 40 nA
Floating
lout=100 mMA,
2.7 2.6 4.0 4.3
R Switch On Bo or B;=1.5V o
ON | Resistance I 1-=100
out=100mA,
By OF B,=3.5V 4.5 0.95 1.15 1.30
On Resistance _
ARon | Matching Between 'OUT‘lo(i mA, 4.5 0.06 | 0.12 0.15 Q
@) BoorB;=15V
Channels
IOUT:100 mA, BO or
. B,=0V,0.75V,15V 2.1 1.4
On Resistance
ReLatoN) | Flatness® lout=100 MA, Q
BoorB =0V, 1V, 4.5 0.2 0.3 0.4
2V
| Quiescent Supply | Vin=0V or V¢, 3.6 0.1 0.5 1.0 uA
€¢ | Current lour=0 V 5.5 01 | 05 1.0
One Input at 2.7 V,
Increase in Icc per | others at V¢ or
(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 = Ronmax — 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 . .
N Unit | Figure
Symbol |Parameter Conditions Vo ce(V) -25° -40 to +85°C
Min. | Typ. | Max. [Min. |Max.
Bo or Blzl.S V,
R.=50 Q, C,=35pF | 2.7t0 3.6 60 65
(FSA4157A Only)
Turn-On .
ton . By or B;=1.5V, ns Figure 8
Time R,=500, C,=35pF 2.71t0 3.6 50 60
Bo or 81:1.5 V,
R.=50 O, C,=35pF 45t05.5 35 40
Bo or 81:1.5 V,
2.71t0 3.6 20 30
Turn-Off RL:50 Q, CL:35 pF X
torr Time E— ns Figure 8
0 1—L. ’
R.=50 Q, C =35 pF 45t05.5 15 20
2.7t03.6
Break- FSA4157 -
team Before- 45t05.5 20 ns Figure 9
Make Time | -5prz1574 0nly | 451055 25
= 2.7t0 3.6 10
Q Charge C. }.0 nF, ) oC Figure 11
Injection Vee=0V, Reen=0Q | 451t05.5 20
_ 2.7t03.6 -70 )
OIRR | Off Isolation | f=1 MHz, R_.=50 Q dB | Figure 10
45t05.5 -70
2.7t0 3.6 -70
Xtalk Crosstalk f=1 MHz, R.=50 Q dB | Figure 10
45t05.5 -70
- -3db _ 2.71t0 3.6 300 virm || = 13
Bandwidth | Rt=20 € 2 o 300 z | Figure
Total ~ ~ 2.7103.6 0.002
THD Harmon Eé_ggg % ;/(')N;E'ZS % | Figure 14
Distortion 3 451055 0.002
Capacitance
Ambient Temperature
Symbol Parameter Conditions Vee (V) -25° Unit Figure
Min. Typ. Max.
Control Pin Input - )
Cin Capacitance f=1 MHz 0 35 pF Figure 12
Corr B Port Off Capacitance f=1 MHz 4.5 12.0 pF Figure 12
Con On Capacitance f=1 MHz 4.5 40.0 pF Figure 12
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Typical Performance Characteristics
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Figure 5. Bandwidth,V c=2.7Vto5.5V
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Typical Performance CharacteristicS  (Continued)
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Figure 6. R oy Switch On Resistance, | ony= 100 mA, Vc=2.7
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Figure 7. R on Switch On Resistance, | on=100 mA, 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
t: < 2.5ns
Control  VINH f
Veo | ByorB A + 50%
or 0 - ‘\:C * Vout Lifp Vine
Ve ; R, l o
s ; 50Q I 35Q ~ lorr
> = = Switch ~ Vour
GND o 0.9 x Voyr N9-9XxVour
T utput o
1 — — ION

Figure 8. Turn On/ Off Timing

Control
| Input  VINH %50%
V
Bo A INL
Vi X Vour
B N
: Rp CL
S ! 50Q 1359
|> — — 0.9xV,
Control GND Vour X Vour
Input 1

Logic Input Waveforms Inverted for Switches
that have the Opposite Logic Sense

< Tggm

Figure 10.

Figure 9. Break Before Make Timing
VCC 10nF

}_AL Network v
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Bo FSA4157 =
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g. [ \Vour—=|MEAS =  REF [ ~] CROSSTALK = 20log -2
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AC Loadings and Waveforms (Continued)
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Figure 12. On/ Off Capacitance Measurement Setup
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