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RS2117H

4Q, 250MHz Bandwidth, Dual-Channel SPDT
Analog Switch with Negative Signaling Capability

1 FEATURES

-3dB Bandwidth: 250MHz
Supply Range: +2.5V to +5.5V
Negative Signal Swing Capability:
-2Vto V:

Break-Before-Make Switching
Fast ton, torr Times

1.8V Logic Control

Extended Industrial Temperature
Range: -40°C to +85°C

Small Package Available in Green
UQFN1.4X1.8-10 and MSOP10 Package

2 APPLICATIONS

Wearable Devices

Battery-Operated Equipment

Signal Gating, Chopping, Modulation or
Demodulation (Modem)

Portable Computing

3 DESCRIPTIONS

The RS2117H is a bidirectional, dual-channel single-pole
double-throw (SPDT) analog switch that is designed to
operate from 2.5V to 5.5V, and the switches can handle
negative signal down to -2.0V.

The device also offers a low ON-state resistance of 4Q,
which is matched to within 1 Q between channels. This
device is available packaged in UQFN1.4X1.8-10 and
MSOP10.

Device Information (¥

PART NUMBER PACKAGE BODY SIZE (NOM)
MSOP10 3.00mmx3.00mm
RS2117H
UQFN1.4X1.8-10 1.80mmx1.40mm

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

e Cell Phones
4 Functional Block Diagram
SPDT
o——NC1
coM1 T
: o——{NO1
IN1 I |
SPDT
o——NC2
COM2 T
: o—— NO2
IN2 I |
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5 Revision History

Note: Page numbers for previous revisions may different from page numbers in the current version.

Version Change Date Change Item
E.1 2022/08/31 Version updated
E1.1 2024/03/11 Modify packaging naming
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6 PACKAGE/ORDERING INFORMATION
ORDERING TEMPERATURE PACKAGE
PRODUCT NUMBER RANGE PACKAGELEAD | \11oic(n | PACKAGE OPTION
Rsoripy | RSZLIZHYUTQKIO | -40°C~+85°C | UQFN1.4X18-10 2117 Tape and Reel, 4000
RS2117HYN -40°C ~+85°C MSOP10 RS2117 Tape and Reel, 4000
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.

4/20
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7 PIN CONFIGURATIONS

(TOP VIEW)
NC2 GND

IN2 L\O—E NC1
COM2 S O d .y 1N
NO2 14| 3 | COM1
2
V+ NO1
UQFN1.4X1.8-10
7.1 PIN DESCRIPTION
NAME PIN FUNCTION
V+ 1 Power Supply
NO1, NO2 2,10 Normally-Open Terminal
COM1, COM2 3,9 Common Terminal
IN1, IN2 4,8 Digital Control Pin
NC1, NC2 57 Normally-Closed Terminal
GND 6 Ground
NOTE: NOX, NCX and COMX terminals may be an input or output.
7.2 FUNCTION TABLE
LOGIC NO NC
0 OFF ON
1 ON OFF

NOTE: Switches shown for logic “0” input.
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RS2117H
PIN CONFIGURATIONS
(TOP VIEW)
vi| 1 [ 10| NO2
NO1| 2 ~_o—| 9 |comz
comi| 8 }—a_° 8 |IN2
IN1| 4 7 | NC2
NC1| 5 6 | GND
MSOP10
PIN DESCRIPTION
NAME PIN FUNCTION
V+ 1 Power Supply
NO1, NO2 2,10 Normally-Open Terminal
COM1, COM2 3,9 Common Terminal
IN1, IN2 4,8 Digital Control Pin
NC1, NC2 57 Normally-Closed Terminal
GND 6 Ground
NOTE: NOX, NCX and COMX terminals may be an input or output.
FUNCTION TABLE
LOGIC NO NC
0 OFF ON
1 ON OFF

NOTE: Switches shown for logic “0” input.

6/20
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8 SPECIFICATIONS
8.1 Absolute Maximum Ratings

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

SYMBOL PARAMETER MIN MAX UNIT

Vs Supply Voltage -0.3 6.0

VIN Input Voltage -0.3 6.0 v
Analog Voltage Range -2.0 (V+) +0.3
Digital Voltage Range -0.3 (V+) +0.3
Continuous Current NO, NC, or COM -100 +100

Ipeak Peak Current NO, NC, or COM -150 +150 mA

T Junction Temperature @ -40 150 oc

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) The maximum power dissipation is a function of Tjmax), Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (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 JS-001( +4000
Vesp) Electrostatic discharge Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002? | +1500 \Y
Machine Model (MM) +300

(1) JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process.

A
Arad\

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
Vce Supply Voltage 2.5 55 \%
Ta Operating temperature -40 +85 °C

7/20
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8.4 Thermal Information

RS2117H
THERMAL METRIC @ 10 PINS UNIT
MSOP10 UQFN1.4X1.8-10
ReJa Junction-to-ambient thermal resistance 180.7 120 °C/W
ReJc (top) Junction-to-case (top) thermal resistance 66.2 46.0 °C/W
Res Junction-to-board thermal resistance 103.2 445 °C/W
Wr Junction-to-top characterization parameter 11.2 1.5 °C/W
Wi Junction-to-board characterization parameter 101.3 44.5 °C/W
ReJc bot) Junction-to-case (bottom) thermal resistance N/A 31.2 °C/W

(1) Thermal resistance varies with operating conditions.
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8.5 ELECTRICAL CHARACTERISTICS
V+= 5.0V, Ta= -40°C to 85°C (unless otherwise noted).
PARAMETER SYMBOL CONDITIONS V+ Ta MIN | TYP| MAX| UNIT
ANALOG SWITCH
2.5V sV+<3.5V -2.0 V+
Analog Signal Range Vo, Vine, FULL \
Veom | 3.5V sV+s 5.5V (V4)-5.5 V+
+25°C 25 4 Q
5.5V
0 = (VNno or Vne) sV+, FULL 4.5 o)
On-Resistance Ron lcom=-10mA, Switch ON, Jsoc - 5 o
. +950°
See Figure 4 33V
FULL 6.5 Q
+25°C 0.15| 0.5 Q
0 < (Vno or Vne) sV+ 25V
On-Resistance Match o R FULL 0.6 Q
B h | ARoN lcom=-10mA, Switch ON,
etween Channels See Figure 4 33y +25°C 0.15 0.5 Q
‘ FULL 0.6 | Q
+25°C 1 2 Q
On-Resistance 0 =< (Vo or Vnc) sV+, >V FULL 25| Q
Flatness RFLAT (ON) Icom= -10mA, Switch ON, JoC 3 - o
; +
See Figure 4 33V
FULL 5.4 Q
NC, NO OFF IncoFF), | VNo or Vne= 0.3V, V+/2 Vcom=
Leakage Current Ino oFf) | V+/2, 0.3V See Figure 5 2.5Vt 5.5V | FULL 1 WA
NC, NO, COM ON Inc on), Ino | Vo or Vne= 0.3V, Open Vcom=
Leakage Current ©onN), lcom on) | Open, 0.3V See Figure 6 2.5Vt 5.5V | FULL 1 WA
DIGITAL CONTROL INPUTS®
5V FULL 1.5 \%
Input High Voltage VINH
3.3V FULL 1.3 \Y
5V FULL 0.5 \%
Input Low Voltage VINL
3.3V FULL 0.4 \Y
Input Leakage Current IiN Vin=Vio or 0 2.5Vto 5.5V | FULL 1 HA
POWER REQUIREMENTS
Power Supply Range Vs FULL 2.5 55 \%
Power Supply Current I+ Vin= GND or V+ 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.

9/20
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ELECTRICAL CHARACTERISTICS (Continued)

V+=5.0V, Ta= -40°C to 85°C (unless otherwise noted)

PARAMETER |SYMBOL CONDITIONS V+ | TEMP | MIN| TYP | MAX| UNIT
DYNAMIC CHARACTERISTICS
5v 25
Turn-On Time ton Vcom= V+, Ri= 300Q, C.= 35pF, See Figure 8 +25°C ns
3.3V 30
5v 20
Turn-Off Time torr Vcom= V+, Ri= 300Q, C.= 35pF, See Figure 8 +25°C ns
3.3V 25
Break-Before- Vio1= Vici= Vioz= Vicz= V+/2, Ri= 300Q, oV . >
. teBM . +25°C ns
Make Time Delay Ci= 35pF, See Figure 9 3.3V 10
5V | +25°C 15
Charge Injection Q V= GND, Re= 0Q), C.= 1.0nF, See Figure 13 pC
3.3V | +25°C 10
f=1MHz +25°C -50 dB
Off Isolation Oiso RL= 50Q, Switch OFF, See Figure 11
f=10MHz +25°C -38 dB
-3dB Bandwidth BW Switch ON, R.= 50Q See Figure 10 +25°C 250 MHz
Channel-to- X Signal= 0dBm, R.= 50Q, C.= 5pF, See| f=1MHz +25°C 72 dB
TALK .
Channel Crosstalk Figure 12 f=10MHz +25°C -5 dB
NC, NQ OFF Cnc ©oFF), | Vne O'FVNO= V+/2 or GND, Switch OFF +250C 10 OF
Capacitance Cno (oFF) | See Figure 7
CNc (oN), _ .
NC, NQ, COM ON Croon), VNe or VNo= V+/2 or GND, Switch ON, +250C o5 OF
Capacitance See Figure 7
CcoM (oN)
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8.6 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.

3 3
V+= 3.3V V+=5V
0 Ny 0 N
)
) N il N
c
E '3 S '3
3 \ \
6 6
-9 9
1 10 100 1,000 1 10 100 1,000
Frequency (MHz) Frequency (MHz)
Figure 1. Bandwidth vs Frequency Figure 2. Bandwidth vs Frequency
12
11 | — + =V+=25V = = =V+=3.3V .
1070....... V+=4V V+=5.5V| / N .
9 * \
8 | vu=0vitov+ / ,
g’ i
c 6 =4 \'
Qoﬁ 5 . / - - S -~ o __\-— -
o - - . ~
4 . / - - st ~ CERY
L kR AL L LR T TP PP T LL L .l
3 —r -_.__.—,,.—...?..'.--: """""""" — e —
2
1
0
-2 1 0 1 2 3 4 5

Input Voltage (V)

Figure 3. Typical Ron as a Function of Input Voltage
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9 Parameter Measurement Information
\"A
T
OVNC NC
Io/v COM VCOM
+; Vo] NO A Channel ON
1 | _ Vcom — Vo orVnc
— Fon I Q
Vi IiN > _: Icom = ViorV .
_li |=ViHorViL
l GID
Figure 4. ON-State Resistance (ron)
A
T
OVN(: NC
L voocom | veo
== Vno | NO a
I © \ 1 OFF-State Leakage Current
= v | I Channel OFF
_lli IN D— —‘ = Vi=ViHorV L
l GID
Figure 5.0FF-State Leakage Current (Inciorr), INo(oFr)
V.
T
OVN(: NC
'LL_O/v COM Vcom
— OVNO NO A ON-State Leakage Current
I I Channel ON
= | =ViHorV
Vi IN _
_li > NOTE:See electrical characteristics for test conditions
I GID
Figure 6. ON-State Leakage Current (Icomion), INcion), INo(on))
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V.
Vno |NO
o]
Capacitance —O/ j\ o
Meter oWNcINC 4 Veias = V+/2 or GND
Vi=VinorV
CYCOM COM Capacitance is measured at

NC,NO,COM,and IN inputs during

\
\
|
Veias oV | _> _ ON and OFF conditions.

Figure 7. Capacitance (C;, Ccomon), Cnciorr), Cncion), Cnoiorr), Colon)

Vi
L TEST RL C.L | Vcom
NC | Vic . ton | 300Q | 35pF | Vi
Vcom 'COMO/\ c,@ —T— R
A NOIVno &t I L tore 300Q | 35pF | Vi

\
\
\
IN
Vi D‘ 4 Logic V+
c? I RL Input XSO% XSO%

Logic
1 ) ) ton —&—p [ torr
= = Switch - — —
Output 90% 90%
(Vnc or Vo)

Figure 8. Turn-On (ton) and Turn-Off Time (tor)

Vi
Vieor Vo T Logic Vi
NP Input XSO%
- v Veow vi 0
COM
NCorNO l )
| lc @) R Switch 90% 90% VOH
| L L Qutput
N [ I (Vcom | Ne——" |
Vi —> _ = = j¢— tesm —pl
Logic Vie or Vo = Vi-/2
1 GND NC OF VNO = V+
Input RL=300Q
1 L CL=35pF

Figure 9. Break-Before-Make Time (tsgm)
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V.
Network Analyzer T
50Q Ve | NC Channel ON:NC to COM
- ’\'\CLCOM Vcom Vi=ViHorVi
Source
Sigral - ] NO—A |
|
= | Network Analyzer Setup
Vi |N_> _ Source Power=0 dBM
50Q _Xi_ (632-mV P-P at 50- Q load)
= T GND DC Bias=350mV
Figure 10. Bandwidth (BW)
Vs,
Network Analyzer T
50Q Vie | NC v Channel OFF:NC to COM
—> M Vi=ViporVy
Source 50 QE NO {V/CL CO Vcom
Signal - |
= i \ Network Analyzer Setup
M |N_> ! Source Power=0 dBM
50Q . (632-mV P-P at 50- Q load)
= T GND DC Bias=350mV
Figure 11. OFF Isolation (Oiso)
V.
Network Analyzer T
500 Channel ON:NC to COM
— Ve INC oM Channel OFF:NO to COM
Source v NO Vcom Vi=VihorVy
Signal == NO A |
\
— ‘ 50 Network Analyzer Setup
500 Vi |N_> _ 1 Source Power=0 dBM
1 + - (632-mV P-P at 50- Q load)
) T GND DC Bias=350mV

Figure12. Crosstalk (Xtaik)
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V.
R
GEN NC
’ﬁ\o coM | Veom
NO

\
| Veen=GND
Vi GEN
IN |> 1 Rgen=0
. C.=1nF
Lo
|ang,tKi1) GND Qc = CLx AVcom
1 Vi=VorVy
Figure 13. Charge Injection (Qc)
V./2
Audio Analyzer T Channel ON: COM to NC
NC Vsource = Vi P-P
600Q COM o/l) l Vi=VigorVy
] | A Nno| I c fRS|_Ol—JR6C0.E; on Hz to 20kHz
ource -
Sigral L LD—‘ L CL =50 pF
T 6000 T

1
-V, /2

Figure 14. Total Harmonic Distortion (THD)
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10 TYPICALAPPLICATION

Analog signals that range over the entire supply voltage Vcc to GND can be passed with very little change in ON-
state resistance. The switches are bidirectional, so the NO, NC, and COM pins can be used as either inputs or
outputs. Pull the digitally controlled input select pin IN to Vcc or GND to avoid unwanted switch states that

could result if the logic control pin is left floating.

Under the cut-off state of -40°C to 85°C, the voltage difference between the NO, NC shall not be greater than
4.2V, and there will be leakage when it is greater than 4.2V.

10.1 Typical Application

5V

L

J

System

Digital
Control

Signal
Path

L

INx
NOx

COMXx

NCx
GND

p| Device 1

Device 2

Figure 15. Typical Application Schematic
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11 PACKAGE OUTLINE DIMENSIONS
UQFN1.4X1.8-10 @

f«—— F ————» - \

- PIN #1 IDENTIFICATION

(x9) ‘ CHAMFER0.350 x 45
o [ U S
d

. ShEs
PIN #1DOT TOP VIEW 2 »H« a—

BYMARIING BOTTOM VIEW
- 2,100
— O.563r
I
} Hpl IR
A . e e
o ol 1|11 T
SIDEVIEW Jff e %5
0.20[—™
RECOMMENDED LAND PATTERN
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
AW 0.500 0.600 0.020 0.024
Al 0.000 0.050 0.000 0.002
A2 0.203 REF @ 0.008 REF @
a 0.050 0.150 0.002 0.006
b 0.150 0.250 0.006 0.010
c 0.450 0.550 0.018 0.022
d 0.800 REF @ 0.031 REF @
D 1.350 1.450 0.053 0.057
EW® 1.750 1.850 0.069 0.073
e 0.400 TYP 0.016 TYP
L1 0.350 0.450 0.014 0.018
L2 0.450 0.550 0.018 0.022
NOTE:

1. Plastic or metal protrusions of 0.075mm maximum per side are not included.
2. REF is the abbreviation for Reference.
3. This drawing is subject to change without notice.

17/ 20 www.run-ic.com



(Emic

RS2117H

MSOP10 @
b e
>He > o
T T
E E1l
e
iR
»i D A o
RECOMMENDED LAND PATTERN (Unit: mm)
A A c T\
A2
vy @]ﬂ]ﬂ]ﬂ]ﬂﬁ § | E—
A1A
L )
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.180 0.280 0.007 0.011
c 0.090 0.230 0.004 0.009
D@ 2.900 3.100 0.114 0.122
e 0.50 (BSC) @ 0.020 (BSC) @
E@ 2.900 3.100 0.114 0.122
E1l 4,750 5.050 0.187 0.199
L 0.400 0.800 0.016 0.031
0 0° 6° 0° 6°
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
A
—» p2 e |«—PO—»
Reel N Jah /] 4 /]
a Diameter - N N
v Q}/ Q Q;/ Q Q% Q T
A i 2
Q3\_+_/Q4 Qadjozt Q3+Q4 / i
' \
| | v l———P1——p] <—A0—>‘ KOj<—

£ Reel Widthw1)

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 Width A0 BO KO PO P1 P2 W Pinl
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
MSOP10 13" 124 520 | 3.30 1.20 4.0 8.0 2.0 12.0 Q1
UQFN1.4X1.8-10 7" 9.0 1.60 | 2.00 | 0.85 4.0 4.0 2.0 8.0 Q1
NOTE:

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

Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including
data sheets), design resources (including reference designs), application or other design advice, WEB tools, safety
information and other resources, without warranty of any defect, and will not make any express or implied
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a
specific purpose or does not infringe the intellectual property rights of any third party.

These resources are intended for skilled developers designing with RUNIC products You will be solely
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All
trademarks are the property of their respective owners; (5) For change details, review the revision history
included in any revised document. The resources are subject to change without notice. Our company will not be
liable for the use of this product and the infringement of patents or third-party intellectual property rights due
to its use.
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