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PI5A3157 Series
Single-Pole Double-Throw Analog Switch

Description
This single channel single-pole double-throw (SPDT)
analog switch is designed for 1.65V to 5.5V Vcc
operation.The PI5A3157 device handles both
analog and digital signals. The PI5A3157 device

allows signals with amplitudes of up to Vcc (peak) to be
transmitted in either direction.
Applications include signal gating, chopping, modulation
or demodulation (modem), and signal multiplexing for

analog-to-digital and digital-to-analog conversion systems.

Features
ESD protection exceeds JESD 22

— 2000V Human Body Model

— 1000V Charged-Device Model

+ 1.65V to 5.5V V operation IN
* Qualified for 125°C operation
« Specified break-before-make switching
+ Rail-to-rail signal handling COM M1 NC
« Operating frequency typically 340MHz at room
temperature [ NO
» High d, typically 2ns (V¢ = 3V, C_ = 50pF
'gh speed, typically 2ns (Voc L = S0pF) Simplified Schematic
* Low ON-state resistance, typically approximately
4.50
+ Small package and footprint
-SOT23-6L and SOT-363
* Ro0SH compatible
Applications
* Wearables and mobile devices » Portable medical equipment
» Portable computing « Surveillance
* Internet of things (loT) * Home automation
* Audio signal routing + [2C/SPI/UART bus multiplexing
* Remote radio unit * Wireless charging
Ordering Information
Order number Package | Marking Operation MSL Ship, Green
Temperature Range | Grade Quantity
PISA3157LEX-JSM SOT-23-6L | 3157 -40t0125°C 3 T&R,3000 | Rohs
PI5A3157CEX-JSM SOT-363 3157 -4010125°C 3 T&R,3000 | Rohs
V1.0 WWW.jsmsemi.com 113
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PI5A3157 Series

Single-Pole Double-Throw Analog Switch

Pin Configuration and Functions

NO | 1 = < IN
> |
GND | 2 L O VCC
NC| 3 4 |com
JSM3157
Top View
Pin Functions
PIN
TYPE(" DESCRIPTION
NAME
NO 1 le} Switch I/0. Set S high to enable.
GND 2 P Ground
NC 3 l{e} Switch I/0. Set S low to enable.
COM 4 110 Common terminal
Vee 5 P Power supply
IN 6 | Select
(1) 1=input, O = output, P = power
Specifications

Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER MIN MAX UNIT
Vs Supply Voltage -0.5 6
Vin Input Voltage -0.5 6 v
Analog, Digital Voltage Range @ -0.5 (V+)+0.5
Continuous Current NO, NC, or COM -50 50
I+ Supply current 100 mA
leND Ground current -100
SOT23-6 235
B.a Package thermal impedance @ °C/W
SC70-6 270
T) Junction Temperature 4! 150 v
Tstg Storage temperature -65 150

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may
degrade device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond

those specified is not implied.

(2) Input terminals are diode-clamped to the power-supply rails. Input signals that can swing more than 0.5V beyond the supply rails should

be current-limited to 100mA or less.
(3) The package thermal impedance is calculated in accordance with JESD-51.

(4) The maximum power dissipation is a function of Timax, Rea, and Ta. The maximum allowable power dissipation at any ambient

temperature is Po = (T ymax - Ta) / Rasa. All numbers apply for packages soldered directly onto a PCB.
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PI5A3157 Series
Single-Pole Double-Throw Analog Switch

Thermal Information

PI5A3157
THERMAL METRIC SOT-23-6L SOT-363 UNIT
6 PINS 6 PINS
Rgya | Junction-to-ambient thermal resistance 258.2 286.4 °CW
:RCSU ) Junction-to-case (top) thermal resistance 182.8 2246 °CW
op
Rgyg | Junction-to-board thermal resistance 142.8 143.7 ‘CW
Yr Junction-to-top characterization parameter 118.4 1245 *CW
Yig Junction-to-board characterization parameter 142.2 142.8 ‘CW
ESD Ratings
VALUE UNIT
Human body model (HBM) +2000 \'%
V(Esp) Electrostatic discharge
Charged device model (CDM) +1000 \
Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)(!)
MIN NOM MAX UNIT
Vee Supply voltage 1.65 55 \Y
Switch input or output voltage
Vh‘O (Max of VCC} 0 VCC \
Vin Control input voltage 0 55 V
v High-level input voltage, control | Vcc = 1.65V to 1.95V Vee * 0.75 \
'H input Ve = 2.3V 10 5.5V Veg * 0.7 v
Vv Low-level input voltage, control Vee = 1.65V to 1.95V Vee " 0.25 v
- input Vee = 2.3V to 5.5V Voo * 03 Vv
Vee =1.8+0.15V 20
Vec=25+0.2V 20
At/Av Input transition rise or fall rate ns/V
Vee =33V +0.3V 10
Vee =5V £ 0.5V 10
Ta Operating free-air temperature All other packages -40 125 °C
(1)  Allunused inputs of the device must be held at VCC or GND to ensure proper device operation. See the application report,
Implications of Slow or Floating CMOS Inputs
V1.0 WWW.jsmsemi.com 3/13
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PI5A3157 Series

Single-Pole Double-Throw Analog Switch

Electrical Characteristics
Over operating free-air temperature range (unless otherwise noted)("

PARAMETER (SYMBOL CONDITIONS Vi Ta MIN®@ TYP® MAX®@ |UNIT
ANALOG SWITCH
Analog Signal Vo, Ve, FULL 0 V+ \%
Range Vcom
+25°C 60 65 Q
1.65V
FULL 70 Q
+25°C 42 50 Q
1.8V
FULL 60 Q
Vo or Ve = 0V to V+, +25°C 11 15 Q
On-Resistance Ron lcom = -10mA, Switch ON, 2.7V
See Figure 1 FULL 18 Q
+25°C 7.5 10 Q
3.3v
FULL 10.5 Q
+25°C 4.5 7.5 Q
5V
FULL 8.5 Q
+25°C 1 1.2 Q
1.65V
FULL 1.5 Q
+25°C 0.8 1 Q
1.8V
FULL 1.3 Q
On-Resistance Vo orVae = 0V to V+, +25°C 0.25 0.35 Q
Match Between ARon | lcom = -10mA, Switch ON, 2.7V
Channels See Figure 1 FULL 0.5 Q
+25°C 0.15 0.3 Q
3.3V
FULL 0.4 Q
+25°C 0.15 0.3 Q
5V
FULL 0.4 Q
+25°C 51 53 Q
1.65V
FULL 55 Q
+25°C 38 46 Q
1.8V
FULL 57 Q
. . Vno or Ve = 0V to V+, +25°C 6 0
(Fjl’a‘tr'f::ftance ReLaton |lcom = -10mA, Switch ON, 2.7V
See Figure 1 FULL Q
+25°C 3 Q
3.3v
FULL 4.3 Q
+25°C 2 3 Q
5v
FULL 3.3 Q
Vo orVine = 0.3V, V+/2
NC, NO OFF INGOFR) |/ com = V+/2,0.3V See | 1.65V t0 5.5V | FULL 1 | pA
Leakage Current Ino(OFF) |
Figure 2
Incion), | Vo or Ve = 0.3V, Open
NC, NOCRMON Inoton), | Vcom = Open, 0.3V See 1.65Vto 5.5V | FULL 1 A
Leakage Current .
lcomon) | Figure 3
Input Leakage _
Current lin Vin=Vior0 1.65Vto 5.5V | FULL 1 pA

(1) All unused digital inputs of the device must be held at VIO or GND to ensure proper device operation.

(2) Limits are 100% production tested at 25°C. Limits over the operating temperature range are ensured through correlations using statistical
quality control (SQC) method.
(3) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.
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PI5A3157 Series
Single-Pole Double-Throw Analog Switch

Over operating free-air temperature range (unless otherwise noted)("

PARAMETER SYMBOL CONDITIONS Vs Ta MIN | TYP | MAX| UNIT
DYNAMIC CHARACTERISTICS
. teu & tere, Ri=500Q, Ci=50pF, |16V t0 1.95V| FULL 6 | 9
Propagation delay tpd . ns
See Figure 6 2.3Vto 55V | FULL 2 | 24
+25°C 145 17
1.65V
FULL 6 28
+25°C 125] 13
1.8V
FULL 5 20
- = +25°C 7 8
Turn-On Time ton tezi &. tezL, R1=500Q, C1=50pF, 27V ns
See Figure 7 FULL | 25 12
+25°C 55| 65
3.3V
FULL 2 10
+25°C 4 5
5V
FULL | 1.5 7.5
+25°C 10 13
1.65V
FULL 5 21
+25°C 85| 12
1.8V
FULL 4 18
= = +25°C 5 7.5
Turn-Off Time tore |2 terz Ri=5000Q, CL=50pF, 27V ns
See Flgure 7 FULL 2 12
+25°C 4 6
3.3V
FULL | 1.5 9
+25°C 3.5 4
5V
FULL | 1.5 6
_ - 1.65Vto 1.95V | FULL 9
Break-Before-Make teem  |RL=500Q), C.=50pF, See Figure 8 ns
Time Delay 2.3Vto 5.5V | FULL 6
RL = 500Q, Switch OFF, |f = 10MHz +25°C -58 dB
Off Isolation Oiso S .
See Figure 10 f = 1MHz +25°C -75 dB
RL = 500, Switch OFF, |f = 10MHz +25°C -59 dB
Cross talk XTak L ’
See Figure 11 f= 1MHz +25°C -76 dB
-3dB Bandwidth By |Switch ON, R =500, See Figure | 169V 0195V ]+25°C 340 MHz
9 2.3Vto 5.5V | +25°C 340 MHz
1.65V +25°C 3.3 pC
1.8V +25°C 3.5 pC
Charge injection Qing CL=0.1nF, See Figure 12 27V +25°C 4 pC
3.3V +25°C pC
5V +25°C 8 pC
NC, NO OFF Cnciorn, | Ve or Vno=V+/2 or GND, Switch 1250C 9 F
Capacitance Cnotorr) | OFF, See Figure 4 P
Cncion), .
NC, NO, COM ON Ve or Vno=V+/2 or GND, Switch 4
Capacitance Croon) | N See Figure 4 +25°C 16 pF
Ccomion)
POWER REQUIREMENTS
Power Supply Range Vs FULL | 1.65 5.5 \%
Power Supply Current I+ Vin=GND orV. 5.5V FULL 1 WA
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PI5A3157 Series
Single-Pole Double-Throw Analog Switch

oYno
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— Channel ON
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Figure 2. OFF-State Leakage Current (Icom (off), Ino (oFF)

\a
_|_
o Vo | NO

ﬂ com Vecom
+_ ON-State Leakage Current

Channel ON
Vi=VigorV

Figure 3. ON-State Leakage Current (Icom on), Ino (on)

Vi
y 1
NO
O—
Capacitance —C/v T~0

Meter Vaias = Vi ,Vio,or GNDand

V| = V|o or GND

Capacitance is measured at
NO,COM,and IN inputs during ON

|
|
|
|
V IN .
Vaias oL _D_ - and OFF conditions.
GND

Figure 4, Capacitance (C|, cComtoFF), Ccom(om, Cno(OFFJ, CNO(ONJ)

<(J;OM COM
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PI5A3157 Series
Single-Pole Double-Throw Analog Switch

VEXT
Ve Supply voltage Input Load VExXT

RL V+ Vi tr, tf CL RL  |tPLH,tPHL|tPzH tPHZ| tPAL tPLZ
1.65Vto 1.95V | V+ [ =2.0ns | 50pF | 500Q | open GND | 2xV+

Vo
DUT o '
IL S I J_ 2.3V to 2.7V V+ | £2.0ns | 50pF | 500QQ | open GND | 2xV+
I CL Ru

27V V+ | £2.5ns | 50pF | 500Q | open GND | 2xV+
3Vto3.6V V+ | 22.5ns | 50pF | 500Q | open GND | 2xV+
4.5V to 5.5V V+ | 225ns | 50pF |500Q | open GND | 2xv+

Definitions test circuit:

RT = Termination resistance should be equal to output impedance Zo of the pulse generator;
CL = Load capacitance including jig and probe capacitance;

RL = Load resistance;

VExT = External voltage for measuring switching times.

Figure 5. Test circuit for measuring switching times

Vi

NO NC or
Suppl Ita
COM input Vi VM upply voltage | V+ | 1.65Vto 55V
Input Vm 0.5 xV+
GND
VM 0.5x V+
—| |- tPLH tPHL Output Vi VoL + 0.3V
Vy VoH - 0.3V
VoH
Logic levels: VoL and VoH are typical output
COM orNO Vm VM voltage levels that occur with the output load.
NC output
VoL

Figure 6. Propagation delay (t,d)

Vi

IN input
GND —/ \
Supply voltage | V+ 1.65Vto 55V

- tPLZ — - trzL
Input VM 0.5 x V+
Qutput V+
NO Lowto OFF VM M 05V
NC OFF to LOW Y\ Output Vx VoL + 0.3V

VoL
Wy VoH - 0.3V

<-— tPHZ — - tPzH
VoH —————— Logic levels: VoL and VoH are typical output
NO Output W voltage levels that occur with the output load.
HIGHto OFF VM
NC OFF to HIGH
GND
Switch

Switch Switch -
enabled disabled " erabled

Figure 7. Turn-On (ton) and Turn-Off Time (tor)

V+ 0.5V+
| Vi 0.5V
IN NC
|
oM™ no
J- 0.9Vo r 0.9Vo
DO oz v
GND ), ' : torm
a. Test circuit b. Input and output measurement points

Figure 8. Break-Before-Make Time (tsem)
V1.0 WWW.jsmsemi.com 7113
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Vi
Network Analyzer T
300 Vio | NO Channel ON:NO to COM
—» kN COM VCOM V| = V|H or VlL
Source
Signal ‘
< \
= | Network Analyzer Setup
Vi W_D_ _l Source Power=0 dBM
500 [ (632-mV P-P at 50- Q load
= f GND )DC Bias=350mV
Figure 9. Bandwidth (BW)
Vi
Network Analyzer T
300 Vo] NO v Channel OFF:NO to COM
—> COM Veom V|= V|0 or GND
Source 50Q /KO_
Signal |
«— =
= \ Network Analyzer Setup
Vi W_D_ | Source Power=0 dBM
500 + (632-mV P-P at 50- Q load
= T GND )DC Bias=350mV
Figure 10. OFF Isolation (Os0)
Vi
Network Analyzer T
500 V)
— ot JNO1 Channel ON:NO to COM
LT CcOoM1
g?wmie < Vho2 | NO2 ‘
g J_ \Q\OCOMZ 500 Network Analyzer Setup
— = | Source Power=0 dBM
500 A IN |> 1 = (632-mV P-P at 50- Q load
1 J_i_ )DC Bias=350mV
T GND
Figure 11. Crosstalk (Xtawk)
A" Logic
T Input
V)
R
GEN NO
Ji LI\CCOM VCOM VCOM _/—\_
VGen

I
|
Vi IN _: VGEN =0toV+
Rgen=0
. C . =01nF

Logic iy

Inpﬁt (2 GND Qc = CLx AVeom
J_ Vi=MnorViL

Figure 12. Charge Injection (Qc)
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RENESH Single-Pole Double-Throw Analog Switch
Ve Channel ON: COM to NC
Audio Analyzer ‘|‘ NO :
S \OII;OURCE = V. P-P
Y CcoM O/I} Vi=GND or V+
| NO fSOURCE = 20 Hz to 20 kHz

IN Dl‘

28
B 7
1]
i

L
GND

Figure 13. Total Harmonic Distortion (THD)

V1.0 WWW.jsmsemi.com 9/13



|

SMSEMI PI5A3157 Series

RERESH Single-Pole Double-Throw Analog Switch

*

-

Application Information

The PI5A3157 SPDT analog switch is flexible enough for use in a variety of circuits such as
analog audio routing, power-up monitor, memory sharing, and so on.

Typical Application

MCU or
System Logic

To/From
System

Figure 14. Typical Application Schematic

Design Requirements

The inputs can be analog or digital, but recommends waiting until Vo has ramped to before applying any
signals. Appropriate termination resistors should be used depending on the type of signal and specification.
The Select pin should not be left floating; either pull up or pull down with a resistor that can be overdriven by a
GPIO.

Power Supply Recommendations

Most systems have a common 3.3V or 5V rail that can supply the V¢ pin of this device. If this is not available, a
Switch-Mode-Power-Supply (SMPS) or a Linear Dropout Regulator (LDO) can be used to provide supply to this
device from another voltage rail.

Layout
Layout Guidelines

Recommends keeping signal lines as short as possible. also recommends incorporating microstrip or
stripline techniques when signal lines are greater than 1 inch in length. These traces must be designed with a
characteristic impedance of either 50Q or 75Q, as required by the application. Do not place this device too close
to high-voltage switching components, as they may interfere with the device.

V1.0 WWW.jsmsemi.com 10/13
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Package Information

SOT-23-6L

D 19—
o= | | |
ol fHiH
S I = +(
i ! ! S
| | | | 3
| L& . | . |
1 1F penaIEaNni|
. | O o
= T = LN T B S
Pini H m X _Josse [«—0.95—
Index Area ! !

RECOMMENDED LAND PATTERN (Unit: mm)

-

i

=

\

S

L

Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116
e 0.950(BSC) 0.037(BSC)

el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024

0 0° 8° 0° 8°

V1.0
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PI5A3157 Series
Single-Pole Double-Throw Analog Switch

Package Information

SOT-363(SC70-6)

lw)

]

|
|
|
i
i
._!.._._
|
i
|
|
m

Pin1
Index Area

e
.T_._E._-_

i

S M
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.900 1.100 0.035 0.043
A1 0.000 0.100 0.000 0.004
A2 0.900 1.000 0.035 0.039
b 0.150 0.350 0.006 0.014
c 0.080 0.150 0.003 0.006
D 2.000 2.200 0.079 0.087
1.150 1.350 0.045 0.053
E1 2.150 2.450 0.085 0.096
e 0.650(BSC) 0.026(BSC)
el 1.300(BSC) 0.051(BSC)
L 0.260 0.460 0.010 0.018
L1 0.525 0.021
] 0° 8° 0° 8°

V1.0
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Revision History

Rev. Change Date

V1.0 Initial version 6/27/2021

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.When designing equipment, refer to the "Delivery Specification" for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com

V1.0 WWW.jsmsemi.com 13/13



