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RS3SW2158
Low Voltage Dual SPDT Analog Switch

Features

High Bandwidth: 300MHz

High Speed turn on or off: 30ns (Typical)
Supply Range: +1.8V to +5.5V

Low ON-State Resistance: 4.5Q(TYP)
Break-Before-Make Switching
Rail-to-Rail Operation

TTL/CMOS Compatible

Extended Industrial Temperature Range: -40°C
to +125°C

Application

Wearable Devices
Battery-Operated Equipment

Signal Gating, Chopping, Modulation or
Demodulation (Modem)

Portable Computing

Cell Phones

Description

The RS3SW2158 is a dual, single-pole double-throw
(SPDT) analog switch that is designed to operate from
1.8Vto55V.

The RS3SW2158 device can handle both analog and
digital signals. It features high-bandwidth (300MHz)
and low on-resistance (4.5Q TYP).

Applications include signal gating, chopping,
modulation or demodulation (modem), and signal
multiplexing for analog-to-digital and digital-to-analog

conversion systems.

Ordering Information

Part Number Package Description

RS3SW2158U MSOP10 3.00mmx3.00mm

RS3SW2158ZN | UQFN1.4X1.8-10 | 1.80mmx1.40mm
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Pin Configuration
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MSOP10 UQFN1.4X1.8-10
(Top View) (Top View)
PIN PIN
NAME FUNCTION
MSOP10 UQFN1.4X1.8-10
COM1, COM2 1,3 3,9 Common Terminal
NC1, NC2 2,4 57 Normally-Closed Terminal
GND 5 6 Ground
IN2, IN1 6,8 8,4 Digital Control Pin
NO2, NO1 7,9 10, 2 Normally-Open Terminal
V+ 10 1 Power Supply
Function Table
LOGIC NO1, NO2 NC1, NC2
0 OFF ON
1 ON OFF
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Absolute Maximum Ratings

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

SYMBOL PARAMETER MIN MAX UNIT
V+ Supply Voltage -0.3 6.0
\%
Vi Input Voltage® -0.3 6.0
Analog, Digital Voltage Range -0.3 (V+)+0.3
Continuous Current NO, NC, or COM -300 +300 mA
IpEAK Peak Current NO, NC, or COM -500 +500
Package thermal impedance © MSOP10 200 °C/W
B1a
UQFN1.4X1.8-10 115
T; Junction Temperature ® -40 150 °C
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 0.3V beyond the supply rails should be
current-limited to 10mA or less.

(3) The package thermal impedance is calculated in accordance with JESD-51.

(4) The maximum power dissipation is a function of Tymax), Resa, @and Ta. The maximum allowable power dissipation at any ambient temperature
is Po = (T smax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
SYMBOL PARAMETER VALUE UNIT
Human-Body Model (HBM) +1000 \%
v Electrostatic discharge
(ESD) Charged-Device Model (CDM) v
Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)
SYMBOL PARAMETER MIN MAX UNIT
Vee Supply Voltage 1.8 55 \%
Ta Operating temperature -40 +125 °C
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Electrical Characteristics

V+=5.0V, Ta= -40°C to 125°C (unless otherwise noted)

PARAMETER SYMBOL CONDITIONS Ve Ta |MIN®@ | TYP®| MAX®@ | UNIT
ANALOG SWITCH
Analog Signal Range Vno, Ve, Veom FULL 0 V+ \%
+25°C 45 8 Q
5V
. Vo or Ve = V+/2, FULL 8.5 Q
On-Resistance | — -10mA. Switch ON
Ron com = -LIMA, SWiteh O, +25°C 7| 10 | Q
See Figure 1 3.3V
FULL 105 Q
+25°C 015| 0.3 Q
V| V| V+/2 >V Q
i . No Or VNc = ) FULL 0.4
On-Resistance Match lcom = -10mA, Switch ON,
ARon See Figure 1 +25°C 015| 03 Q
3.3V
FULL 0.4 Q
+25°C 2 3 Q
5V
0 =< (Vno or Vnc) £V+/2, Icom FULL 33 Q
On-Resistance Flatness RFLAT(ON) =-10mA, Switch ON, See
Figure 1 +25°C 3 4 Q
3.3V
FULL 4.3 Q
NC, NO OFF Vo or Ve = 0.3V, V+/2 Veom =
INc(oFF), INO(OFF) ) 1.8to 5.5V | FULL 1 MA
Leakage Current V+/2, 0.3V See Figure 2
NC, NO, COM ON = =
INc(ION), INo©oNy), \O/NO or E)/NSCV 50.3\'/:,_Open3Vc0M 181055V | FULL 1 uA
Leakage Current COM(ON) pen, 0. ee Figure
DIGITAL CONTROL INPUTS @
5V FULL | 15 Y,
Input High Voltage ViNH
3.3V FULL | 1.3 Y,
5V FULL 0.6 \Y,
Input Low Voltage VINL
3.3V FULL 0.5 Y,
Input Leakage Current In Vin=Vioor0 1.8t0 5.5V | FULL 1 MA

(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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AC Electrical characteristics
V+=5.0V, Ta= -40°C to 125°C (unless otherwise noted)

PARAMETER SYMBOL CONDITIONS V+ Ta MIN | TYP | MAX | UNIT
DYNAMIC CHARACTERISTICS
. Vcom = V+, RL = 300Q, Cu = 35pF, sV 30
Turn-On Time ) +25°C ns
ton See Figure 4 3.3V 40
_ Vcom = V4+, R = 300Q, Cy = 35pF, sV 25
Turn-Off Time ) +25°C ns
torF See Figure 4 3.3V 30
— — — — \%
Break-Before-Make Vo1 = Vner = Vioz = Vnez = 3V, 5 +25°C 5 s
Time Delay team Ru=300Q, C. = 35pF, See Figure 5 | 33y 8
_ R = 50Q, Switch OFF, |f=10MHz +25°C -52 dB
Off Isolation _
Orso See Figure 6 f= 1MHz +25°C 71 dB
-3dB Bandwidth BW Switch ON, RL = 50Q, See Figure 7 +25°C 300 MHz
NC, NO OFF Vnc or Vno=V+/2 or GND, Switch OFF
Cnc(orF), CNo©FF) . ' +25°C 5 pF
Capacitance See Figure 8
NC, NO, COM ON Cncon), Cnon), |Vnc or Vno=V+/2 or GND, Switch ON +25°C 15 F
Capacitance Ccom(on) See Figure 8 P
POWER REQUIREMENTS
Power Supply Range Vs FULL | 1.8 55 \%
Power Supply Current I+ Vin = GND or V+ 5.5V | FULL 1 MA
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Parameter Measurement Information

Vi

IO/BVNO NO

2 CoM Vcom

T l Channel ON

N : ron=(Vcom-VNo)/lcom

Vi IN __: GV Icom VI=VIH or VIL

s >
I GND

Figure 1. ON-State Resistance (Ron)

V+
VNo | NO
O_ —v
i_l:O/ COM Vcom
; I OFF-State Leakage Current
I +; Channel OFF
Vi 1IN _| VI=ViH or ViL
i ke T
T GND

Figure 2. OFF-State Leakage Current (Icom (orr), Ino (oFr)
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Figure 3. ON-State Leakage Current (lcom (on), Ino (on))
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V+
pAVERRRRRRRR,
NO Jvno tR < 5ns
Vi i \ tF<5ns
Vcom COM I j_ i H
| CL=35pF RL=500 0 H H
| i i
| 1 | :
| — = . |
I T v
Vi R : :
GND :
Figure 4. Turn-On (ton) and Turn-Off Time (tore)
V+
T VIO
Vicorho | NG or NO vi K o 0
COM
|
NC or NO - _L
! CL=%pE RL=500 Vo | 90% 90% |
! 1 | i
vi 'N_‘>___| = = L— t8BM _4
GND VINC or VNO=V/+/2
Figure 5. Break-Before-Make Time (tggwm)
v+
. Network Analyzer
1
0.1uF
T ™ Channel ON: NO to COM
- 50Q V= Vio or GND
NO VIN MA
A 47 500
> o Network Analyzer Setup
+ L Source Power=0 dBM
= COM - — = (632mV P-P at 50Q load)
T j_ DC Bias=350mV
— Vout 500
- GND CL
= I T

Figure 6. OFF Isolation (OISO)
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Network Analyzer
1
I 0.1uF
= Channel ON: NO to COM
50 Q
NO VN V= ViH or ViL
4_
VI IN é
+ > - Network Analyzer Setup
— COM R = Source Power=0 dBM
I j_ v (632-mV P-P at 50- Q load)
L ouT iag=
= GND cL % 50 Q DC Bias=350mV
L 1 T
Figure 7. Bandwidth (BW)
V+
Capacitance VNO INO
—o~ ©
Meter VBias = V+,Vio,or GND and
COM Vcom *
I Vi= Vio or GND
| Capacitance is measured at
VBIAS : NO,COM,and IN inputs during
|

G

=

D

J_V_'IN_!>___ ON and OFF conditions.
+

|||—

Figure 8. Capacitance (Ci, Ccomorr), Ccomon), Cnorr), Cnoon))
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Package Information

MSOP10
b e \ - - — - - -
+ (& Dimensions In Millimeters Dimensions In Inches
- | R Symbol
Min Max Min Max
E || . A — 1.100 ——— 0.043
B | B ] Al 0.020 0.150 0.001 0.006
} A2 0.750 0.950 0. 030 0. 037
! W b 0. 180 0.330 0.007 0.013
! c 0. 090 0.230 0.004 0.009
: - D 2.900 3.100 0.114 0.122
e —t 4 e 0.500 (BSC) 0.020 (BSC)
i /= E 4. 750 5. 050 0.187 0.199
| El 2.900 3.100 0.114 0.122
O | L 0. 400 0.800 0.016 0.031
| 9 0° 6° 0° 6°
ﬂ 1
u N
H H H H &2 ? Note:

1.All dimensions are in mm. Angels in degrees.

6\2 2.Refer Jedec MO-187
e 3.Dimensions exclude burrs, mold flash or protrusions.
—
D <
I e B e B
L — ! ) MSOP10 POD Rev:0
| ' - -
! j Raystar Microelectronics Technology Inc.
1
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UQFN1.4X1.8-10

N8 - '?10

LJ UJ 4
= K

IJ,_ —

]

| U]
TOP VIEW BOTTOM VIEW SIDE VIEW
Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max. Note:

A 0.500 0.600 0.020 0.024 1.All dimensions are in mm.
Al 0.000 0.050 0.000 0.002 2 Dimensions exclude burrs, mold flash or protrusions.
A3 0.152REF. 0.006REF. 3.Refer Jedec MO-220

D 1.350 1.450 0.053 0.057

E 1.750 1.850 0.069 0.073
D1 — — — —

E1 — — — —

k — —

b 0.150 0.250 0.006 0.010

b1 0.100 0.200 0.004 0.008

e 0.400TYP. 0.016TYP. UQFN 1.4X1.8 10L POD Rev: 0
L 0.350 0.450 0.014 0.018 ¢ !

L1 0.450 0.550 0.018 0.022 Raystar Microelectronics Technology Inc.
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Revision History

Revision Description Date
V0.9 Preliminary 2024/8/12
V1.0 Initial Release 2024/3/04

Modify Pin configuration diagram
Vil Modify Ordering Information table 2025/09/10
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