resmon -
wmESH @®’ RES3157CSR
4.5Q Low Voltage SPDT Analog Switch
1 FEATURES 3 DESCRIPTIONS

High Bandwidth: 340MHz

High Speed:

- tpda: 2ns at Vcc=2.3V to 5.5V Typically

- ton: 4ns at Vcc=5V Typically

- tofr: 3.5ns at Vcc=5V Typically

Supply Range: 1.65V to 5.5V

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

Extended Industrial Temperature

Range: -40°C to 125°C

ESD Protection Exceeds JESD 22

- 3000-V Human-Body Model

- 1000-V Charged-Device Model (JS-002)
Micro SIZE PACKAGES: SC70-6, SOT23-6

2 APPLICATIONS

Wearable Devices

Battery-Operated Equipment

Signal Gating, Chopping, Modulation or
Demodulation (Modem)

The RES3157 is a single-pole double-throw (SPDT)
analog switch that is designed to operate from 1.65 V to
55V.

The RES3157 device can handle both analog and digital
signals. It features high-bandwidth (340MHz) 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.
Device Information (¥
et PACKAGE BODY SIZE (NOM)
NUMBER
RES3157CUR SOT23-6 2.92mmx1.60mm
RES3157CSR SC70-6 2.10mmx1.25mm

(1) For all available packages, see the orderable addendum at the
end of the data sheet.

Portable Computing
Cell Phones
4 BLOCK DIAGRAM
IN —
COM n [ NC
[ 1] NO
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6 PACKAGE/ORDERING INFORMATION ¥
ORDERING | TEMPERATURE PACKAGE
3)
PRODUCT NUMBER RANGE PACKAGE LEAD MARKING @ MSL PACKAGE OPTION
RES3157 RES3157CSR | -40°C ~125°C SC70-6“ RES3157CSR | MSL3 | Tape and Reel, 3000
RES3157CUR | -40°C ~125°C SOT23-6 RES3157CUR | MSL3 | Tape and Reel,3000
NOTE:

(1) This information is the most current data available for the designated devices. This data is subject to change without notice and revision
of this document. For browser-based versions of this data sheet, refer to the right-hand navigation.
(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the

environmental category on the device.

7 PIN CONFIGURATION
RES3157CSR
NO| 1 |~
> |
GND | 2 >/|/0—
NC| 3
RES3157CUR

6 |IN
5 |V+
4 | COM

SOT23-6/SC70-6

NOTE: NO, NCand COM terminals may be an input or output

PIN DESCRIPTION
RES3157CSR,RES3157CUR
NAME FUNCTION
SOT23-6/5C70-6
NO 1 Normally-Open Terminal
GND 2 Ground
NC 3 Normally-Closed Terminal
COM 4 Common Terminal
V+ 5 Power Supply
IN 6 Digital Control Pin
FUNCTION TABLE
LOGIC NO NC
0 OFF ON
1 ON OFF
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8 SPECIFICATIONS
8.1 Absolute Maximum Ratings

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

SYMBOL PARAMETER MIN MAX UNIT
Vs Supply Voltage -0.5 6
VIN Input Voltage -0.5 6 \%
Analog, Digital Voltage Range -0.5 (V+)+0.5
Continuous Current NO, NC, or COM -50 50
I+ Supply current 100 mA
IeND Ground current -100
SOT23-6 235
Oia Package thermal impedance ® °C/W
SC70-6 270
T Junction Temperature ¥ 150 .
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 Tymax, Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Po = (T ymax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

8.2 ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
VALUE |UNIT
Human-Body Model (HBM), per ANSI/ESDA/JEDEC JS001-2023 +3000 \%

VEsp) Electrostatic discharge

Charged-Device Model (CDM), per ANSI/ESDA/JEDEC JS-002-2022 +1000 \

A

‘i 4 ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

8.3 Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER MIN MAX UNIT
V+ Supply Voltage 1.65 55 \%
Ta Operating temperature -40 125 °C
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8.4 ELECTRICAL CHARACTERISTICS

V+ =50V, Ta= -40°C to 125°C (unless otherwise noted)

PARAMETER [SYMBOL CONDITIONS V+ Ta MIN®@ TYP®) MAX@ |UNIT
ANALOG SWITCH
Analog Signal Vo, VNc, FULL 0 V+ v
Range Vcom
+25°C 60 65 Q
1.65V
FULL 70 Q
+25°C 42 50 Q
1.8V
FULL 60 Q
VNo or Ve = 0V to V+, +25°C 11 15 Q
On-Resistance Ron lcom = -10mA, Switch ON, 2.7V
See Figure 8 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 Vno or Vne = OV to V+, +25°C 0.25 0.35 0
Match Between ARon  |lcom = -10mA, Switch ON, 2.7V
Channels See Figure 8 FULL 0.5 0
+25°C 0.15 0.3 Q
3.3V
FULL 0.4 Q
+25°C 0.15 0.3 Q
5v
FULL 04 Q
+25°C 51 53 Q
1.65V
FULL 55 Q
+25°C 38 46 Q
1.8V
FULL 57 Q
Peci Vno or Vne = OV to V+, +25°C 6 7 0
g;‘tr'?eessftance ReLarion) | Icom = ~10mA, Switch ON, 27V
See Figure 8 FULL 0
+25°C 3 4 Q
3.3V
FULL 4.3 Q
+25°C 2 3 Q
5V
FULL 3.3 Q
Vno or Vne = 0.3V, V+/2
NC, NO OFF INCOF, |/ om = V4+/2, 0.3V See 1.65Vt0 5.5V | FULL 1 HA
Leakage Current INO(OFF) |
Figure 9
Incion), | Vno or Ve = 0.3V, Open
NG, NO.COMON |0 n, [Veom = Open, 0.3V See | 1.65Vt0 5.5V | FULL 1 | pA
Leakage Current .
Icomon) | Figure 10
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DIGITAL CONTROL INPUTS (¥

Input High - 1.65Vt0 1.95V| FULL | 0.75Vcc v
Voltage 23Vt05.5V | FULL | 0.7 Ve v
1.65Vt0 1.95V| FULL 0.25Vec | V

Input Low Voltage VINL
23Vto55V | FULL 03Vee | V
Input Leakage v |Vin=Vior0 1.65Vt0 5.5V | FULL 1 uA

Current

(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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ELECTRICAL CHARACTERISTICS (continued)

V+ =50V, Ta= -40°C to 125°C (unless otherwise noted)

PARAMETER SYMBOL CONDITIONS V+ Ta MIN | TYP | MAX| UNIT
DYNAMIC CHARACTERISTICS
, tpLH & tprL, Ri=500Q, CL=50pF, | 1.65Vt0 1.95V | FULL 6 | 9
Propagation delay tpd . ns
See Figure 13 2.3Vto 5.5V | 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 tpzH &.tPZL’ R1=5000, C1=50pF, 2.7V ns
See Figure 14 FULL | 2.5 12
+25°C 55| 6.5
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 8.5 12
1.8V
FULL 4 18
= = +25°C 5 7.5
Turn-Off Time torrF triz &.tPHZ’ R1=5000, C1=50pF, 2.7V ns
See Figure 14 FULL 2 12
+25°C 4 6
3.3V
FULL | 1.5 9
+25°C 3.5 4
5V
FULL | 1.5 6
. R 1.65Vto 1.95V | FULL 9
Break Belfore Make | e |Ri=50Q, CL=50pF, See Figure 15 ns
Time Delay 2.3Vto 5.5V | FULL 6
RL = 50Q, Switch OFF, | f = 10MHz +25°C -58 dB
Off Isolation Oiso L ’
See Figure 17 f= 1MHz +25°C -75 dB
RL = 50Q. Switch OFF |f = 10MHz +25°C -59 dB
Cross talk XTALK L ’
See Figure 18 f=1MHz +25°C -76 dB
. Switch ON, R. = 500, See Figure | 1:62V 10 1.95V | +25°C 340 MHz
-3dB Bandwidth BW
16 2.3Vto 5.5V | +25°C 340 MHz
1.65V +25°C 3.3 pC
1.8V +25°C 3.5 pC
Charge injection Qg CL = 0.1nF, See Figure 19 2.7V +25°C 4 pC
3.3V +25°C 5 pC
5V +25°C 8 pC
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NC, NO OFF Cncorr), | Vne or Vno=V+/2 or GND, Switch +250C 9 F
Capacitance Cnoorr) | OFF, See Figure 11 P
CNC(ON), .
NC, NO, COM ON Ve or Vno=V+/2 or GND, Switch o
Capacitance Croon), ON, See Figure 11 t25°C 16 pF
CcoMmion)
POWER REQUIREMENTS
Power Supply Range Vs FULL | 1.65 55 V
Power Supply Current I+ Vin = GND or V-« 5.5V FULL 1 HA
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8.5 TYPICAL CHARACTERISTICS

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.
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Figure 1. Bandwidth vs Frequency Figure 2. Bandwidth vs Frequency
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Figure 5. Ton and Toss vs Temperature Figure 6. Ton and Tos vs Supply Voltage
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TYPICAL CHARACTERISTICS

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.
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Figure 7. Logic-Level Threshold vs V+
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9 PARAMETER MEASUREMENT INFORMATION
Vi
T
JMo|NO
LEO/V COM VcoMm
— I Channel ON
l ! fon = VCOMIA Q
_VXIi—IN—> —: com Vi= Vi OI‘VCu(_)M
- GND
: T |

Figure 8. ON-State Resistance (Ron)

Vcom

lalllc

OFF-State Leakage Current
Channel OFF
Vi=VigorVi

Figure 9. OFF-State Leakage Current (lcom (orr), INo (oFF)

Vo
N

Vi
T
NO
CcoM
|
|
|
N_D_ _
GND
L

Vcom

Vi=VigorVi

ON-State Leakage Current
Channel ON

Figure 10. ON-State Leakage Current (Icom on), INo (on)
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V.
y L
NO

o——1

Capacitance —o/ '\F
Meter Vaias = V+,Vio,or GNDand
Vi = Vio or GND

SOM COM Capacitance is measured at

NO,COM,and IN inputs during ON

\
\
|
Vaias oV | |N_> J and OFF conditions.

Figure 11. Capacitance (Cj, Ccom(orr), Ccom(on), Cnotorr), Cno(on))

VEXT
Vi Supply voltage Input Load VEXT
Vi | RL V+ Vi tr, tf C RL  |tPLHPHL|tPZH,tPHZ| tPZL tPLZ
G 1.65Vt0 1.95V | V+ | <2.0ns | 50pF |500Q| open GND | 2xV+
n O DUT

2.7V V+ | <2.5ns | 50pF | 500Q | open GND | 2xV+
3Vto3.6V V+ | <2.5ns | 50pF | 500Q| open GND | 2xV+
4.5V to0 5.5V V+ | <2.5ns | 50pF |500Q| open | GND | 2xV+

Vo

JAR .

I J_ 2.3Vto 2.7V V+ | <2.0ns | 50pF |500Q| open | GND | 2xV+
I CL RL

")

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 12. Test circuit for measuring switching times

Vi
NO NC or
COM input VM VM Supply voltage| V+ | 1.65Vto55V
Input M 0.5xV+
GND
VM 0.5x V+
—»| | tPLH la— tPHL Output Vx 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 13. Propagation delay (t,q)
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Vi
IN input /VM \
GND —/
Supply voltage | V+ 1.65Vto 55V
- tPLz —~ - trz
Outout Vi ‘ Input VM 0.5xV+
NO Low tg OFF Vi VM 0.5x V+
NC OFF toLOW o M Output VX | VoL+03V
VoL
A% VoH - 0.3V
~— tPHZ — - tPH
Vou Logic levels: VoL and VoH are typical output
_ !
NO Output \%% voltage levels that occur with the output load
HIGH to OFF VM
NC OFF to HIGI-& D
Switch Switch Switch
emabled disabled enabled

Figure 14. Turn-On (ton) and Turn-Off Time (torr)

0.5V+
| Vi >< 0.5Vi
NC

J- 0.9Vo [ 0.9Vo
H©® [eze w
GND J, ' torm
a. Test circuit b. Input and output measurement points
Figure 15. Break-Before-Make Time (tgpm)
A
Network Analyzer T
500 Vio| NO Channel ON:NO to COM
- ’\'\CLCOM Vcom Vi=ViHorVi
Source
Signal |
i |
— | Network Analyzer Setup
Vi |N_> _ Source Power=0 dBM
500 A (632-mV P-P at 50- Q load)
= T GND DC Bias=350mV

Figure 16. Bandwidth (BW)
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V.
Network Analyzer T
50Q Vivo| NO v Channel OFF:NO to COM
Source g 50 QE /KCLCOM Vcom Vi= Vio or GND
Signal - 1 |
= \ Network Analyzer Setup
Vi |N_> ! Source Power=0 dBM
500 _Xi_ (632-mV P-P at 50- Q load)
= T GND DC Bias=350mV
Figure 17. OFF Isolation (Oiso)
A
Network Analyzer T
50Q Vno1 | NO1
h N:N M
—— R 4 COoM1 Channel ON:NO to CO
g;;‘:acle <« ] Vo2 |NO2 |
J_ {4\CCOM2 50 Q Network Analyzer Setup
= = \ Source Power=0 dBM
500Q Vi IN L (632-mV P-P at 50- Q load)
_ =
L _[_"' DC Bias=350mV
T GND
Figure 18. Crosstalk (XtaLk)
Vs Logic ===, ==V
Input
Reen 1 fv) OFF OFF v,
NO v

COM V

VGen — i
I ‘ @ k3
= | I Vaen=01to V.
- Vi |iN E 1 GEN +
- - EGEN0=10nF
Logic L=
Inpfrt @ GND Qc = Cx AVcom
1 Vi=VigorVL

Figure 19. Charge Injection (Qc)
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\'A
Audio Analyzer T grﬁlrgel ON: COM toNC
200 NC Vsource = Vs P-P
COM 0/2 Vi=GND or V+
| & NOY} fSOURCE = 20 Hz to 20 kHz
Source Vi IN
Signal J_
+
" e % T
1
GND

Figure 20. Total Harmonic Distortion (THD)

10 APPLICATION AND IMPLEMENTATION

10.1 Application Information
TheRES3157can be used in a variety of customer systems. The RES3157 can be used anywhere multiple analog

or digital signals must be selected to pass across a single line.

10.2 Typical Application

L
V+
MCU IN NO
or To/From
System Logic System
COM NC
GND

§ T

Figure 21. System Schematic for RES3157
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11 PACKAGE OUTLINE DIMENSIONS
SC70-60
D —1.30——
— b
_ E E1 T
s A
Losal | i HN
= [ 0 T
Index Area v
et RECOMMENDED LAND PATTERN (Unit: mm)
HE D L
\
J = = -
Al ‘ L1 ‘f
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
AWM 0.900 1.100 0.035 0.043
A1l 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
E@ 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 0° 8° 0° 8°
NOTE:

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.

2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.

3. This drawing is subject to change without notice.
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SOT23-60
D 1.90
b |« 1 ] T
. E E1 [ R S
. r
0.99
Lt o
Pin1 - + -+ —+0.69 l— <+—0.95—~
Index Area y
et RECOMMENDED LAND PATTERN (Unit: mm)
— T — 02 A c
A A2 B 1 B of 1
AR _—
f AL \ § p; - f
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
c 0.100 0.200 0.004 0.008
D@ 2.820 3.020 0.111 0.119
E@ 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°
NOTE:

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.

3. This drawing is subject to change without notice.
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12 TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSION

Q Diameter @ ‘ EB © @ @ @
B B

S AL

v l———P1——» la—A0—] KO
L Reel width(w1)

sl DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

Package Type Reel Reel A0 BO KO PO P1 P2 w Pin1
ge 1yp Diameter | Width(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SC70-6 7" 9.5 2.40 2.50 1.20 4.0 4.0 2.0 8.0 Q3
SOT23-6 7" 9.5 3.17 3.23 1.37 4.0 4.0 2.0 8.0 Q3
NOTE:

1. All dimensions are nominal.
2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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