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FEATURES

_ | NO [ 1 =<}
® High Bandwidth: 300MHz |
® High Speed: Typically 30ns GND [ 2 5 | v+
® Supply Range: +1.8V to +5.5V >/I
® Low ON-State Resistance: 4.5Q (TYP) Nne [ 3 24 | coM
® Break-Before-Make Switching
@ Rail-to-Rail Operation
@ TTL/CMOS Compatible SOT23/SC70
@®Extended Industrial Temperature
Range: -40° Cto 125° C
@ESD Protection Exceeds JESD 22
- 1000-V Human-Body Model
- 100-V Machine Model (A115)
- 1000-V Charged-Device Model (JS-002)
@® Micro SIZE PACKAGES: SC70-6, SOT23-6

APPLICATIONS

@® Wearable Devices

@® Battery-Operated Equipment

® Signal Gating, Chopping, Modulation or
Demodulation (Modem)

® Portable Computing

® Cell Phones

DESCRIPTIONS

The SN74LVC1G3157 is a single-pole double-throw (SPDT) analog switch that is designed to
operate from 1.8 Vto 5.5 V.

The SN74LVC1G3157 device can handle both analog and digital signals. It features highbandwidth
(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.
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BLOCK DIAGRAM
IN —
\
/
COM N M [ ] NC
] .

PIN CONFIGURATION AND FUNCTIONS

NAME PIN DESCRIPTION

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
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|
FUNCTION TABLE
LOGIC NO NC
0 OFF ON
1 ON OFF

Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted) (1)

SYMBOL PARAMETER MIN MAX UNIT
V+ Supply Voltage -0.3 6.0 \%
Vin Input Voltage -0.3 6.0 \%

Analog,Digital Voltage Range(2) -0.3 (V+)+0.3 \
Continuous Current NO,NC,or COM -300 +300 mA
lpeax Peak Current NO,NC,or COM -500 +500 mA

Package Thermal Impedance

PARAMETER MIN MAX UNIT
SOT23-6 235
0ua Package thermal impedance(3) /W
SC70-6 270
Temperature
PARAMETER MIN MAX UNIT
Junction Temperature,Ti(4) 150
Temperature
Storage temperature,Tstg -65 150
WWW.SZTDBDT.COM
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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) +1000
Charged Device Model(CDM) +1000 \%
Machine Model(MM) +100
ESD SENSITIVITY CAUTION
‘ ESD damage can range from subtle performance degradation to complete
device failure. Precision integrated circuits may be more susceptible to damage

‘ g \ because very small parametric changes could cause the device not to meet its

published specifications.

NOTE:
(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 Timax), Reia, 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.

Recommended Operating Conditions

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

SYMBOL PARAMETER MIN MAX UNIT
Vce Supply Voltage 1.8 5.5 \%
TA Operating temperature -40 125
WWW.SZTDBDT.COM
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Electrical Characteristics

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

PARAMETER SYMBOL CONDITIONS V=+ Ta | MIN(2) | TYP(3) | MAX(2) |[UNIT
ANALOGSWITCH
Analog Signal |, '\, Veom FULL| o© V+ |V
Range
45
sy |20 Q
Vno OrVNe=V+/2, FULL 8.5 Q
On-Resistance Ron lcom=-10mA,Switch o5 . o
ON,See Figure 1 3.3V
FULL 105 Q
+25 0.15 Q
5V
On-Resistance Vo orVne=V+/2,lcom FULL 0.4 0
Match Between Ron =-10mA,Switch ON, >
Channels See Figure 1 +25 0.15 Q
3.3V
FULL 04 Q
+25 2 Q
O< (VNo orVne)< V+/2 oV
On-Resistance = = FULL 3.3 Q
Flatness RrLaTON) Jlcom=-10mA,Switch
ON,See Figure 1 +25 3 Q
3.3V o
FULL 4.3
NC,NO Vno OF Vne=0.3V,V+/ | 1.8
OFF Leakage | Inc(orr),INo(oFF) 2Vcom=V+/2,0. to |FULL 1 MA
Current 3V See Figure 2 55V
NC,NO,COM | | Vno orVne=0.3V, 1.8
ON Leakage NC(IZZ)’ '\C')O(ON)’ OpenVcom=0Open,0. | to |FULL 1 MA
M(ON R
Current ©N 3V See Figure 3 5.5V
WWW.SZTDBDT.COM
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Electrical Characteristics(continued)
V+ =5.0V, Ta= -40°C to 125°C (unless otherwise noted)

PARAMETER SYMBOL CONDITIONS V+ TA | MIN |TYP | MAX [UNIT
DIGITAL CONTROL INPUTS(1)
Input High - 5V | FULL| 15 Y
Voltage 33V |FULL| 1.3 Vv
Input Low - 5V | FULL 0.6 | V
Voltage 3.3V | FULL 05 | V
Input Leakage _ 1.8 to
Current N Vin=Vio or O 55V FULL 1 MA
DYNAMIC CHARACTERISTICS
— — — 5V 30
Turn-On Time ton Veom=V+Re .300Q’CL +25 ns
35pF,See Figure 5 3.3V 40
_ _ _ 5V 25
Turn-Off Time torr Veom=V+.Re ?’OOQ’CL +25 ns
35pF,See Figure 5 3.3V 30
VNo1=VnNc1=VNo2=VNc2= | 5\3 3V 5
MB;E:‘;i?ne;gﬁa tesv  |3V,RI=300Q,CL=35pF,See +25 ns
y Figure 6 3.3V 8
R_L=5OQ, f=10MHz +25 -52 dB
Off Isolation Oiso SSW't?:h OFF,
ee Figure f=1MHz +25 -71 dB
11
_3dBBandwidth | Bw | SWitth ONR=50Q See +25 300 MHz
Figure 7
NC,NO Cnc©rFr), |VNc or VNno=V+/2 or GND, 45 5 F
OFFCapacitance | Cwno(orr) | Switch OFF,See Figure 4 P
NC,NO,COM g:g“;:’ Ve or Vno=V+/2 or GND, o8 15 .
ONCapacitance ©r), Switch ON,See Figure 4 P
Ccom©oN)
WWW.SZTDBDT.COM
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Electrical Characteristics(continued)

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

POWER REQUIREMENTS

Power Supply Vs FULL| 1.8 55 \
Range | .

Power Supply | VIN=GND or V+ | 55V  |FULL 1 | pA
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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PARAMETER MEASUREMENT INFORMATION

Vi
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o Vo) NO
| Channel ON

Veom — Wi
_ Veom NO

Fon
lcom

-

|
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¥ )lcom
IN—D— — Vi=ViorVi

Vi
L]
T GND
L
= J__ 1
Figure 1. ON-State Resistance (Ron)
Vi
T
o Vo | NO
v
IO/' O_COM Veom
+
T + OFF-State Leakage Current
- == Channel OFF
l Vi=ViHorVi
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Figure 2. OFF-State Leakage Current (I com (oFr), INo (oFF)

Ve
Vo | NO
'LL_O/' coM Veom
L ON-State Leakage Current
f Channel ON
= V| = V||-| or V||_

|

|
—V[li_IN D_:
I

GND
L

Figure 3. ON-State Leakage Current (Icom (on), INno ©on))
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I
V.
Vno INo
O
Capacitance —O/ %\O—
Meter Veias = V+,Vio,or GNDand
Vi = Vig or GND
gOM COM Capacitance is measured at

NO,COM,and IN inputs during ON

|
|
!
Vaias o IN_|>_ _ and OFF conditions.

GND
Figure 4. Capacitance (Cl, Ccom(orr), Ccom(onN), CNo(oFF), CNO(ON)
Vi
T TEST RL C Vcom
NO | Vo ° ton 50Q | 35pF | Vi
com l
Vcom \ @ R
\ L I L torr 50Q | 35pF | Vi
\ L <
‘ =
Y u[>—J Logic Vio
Logi Input XSO% XSO%
Inpft'?i, GND i) | | 0
J: ton —¢—bl i torr
st ook
(Vno)

Figure 5 Turn-On (t on) and Turn-Off Time (torr)

Vi
WncorVio 1 Iiogljt = Vic
NC or NO " X
"\%c Vcom (W] 0
coM
NCorNO , | l Switeh
Cl
| < R Output W
N | I (Vcom | |
Vi 4| > - = l— teem —»
Logic Vive or Vo = Vi /2
(1) NC OF VNO +
Input GND R, = 50Q
| 1 CL=35pF
Figure 6. Break-Before-Make Time (tesm)
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Vs
MNetwork Analyzer T
50 Q viol NO Channel ON:NO to COM
- coMm v Vi=VigorVyi
Source \L[\C COM
Signal |
-« |
= | MNetwork Analyzer Setup
M _||N >_ | Source Power=0 dBM
00 e (632-mV P-P at 50- Q load)
= == GND DC Bias=350mV
+ T
Figure 7. Bandwidth (BW)
V.
Network Analyzer T
50 Q Vol NO Channel OFF:NO to COM
v Vi=V GND
cCoM v, i = Vigor
Source 50 0 E ”‘,l,‘-C coMm
Signal 1 |
= i I Metwork Analyzer Setup
v IN | Souwrce Power=0 dBM
00 [+ > (632-mV P-P at 50- Q load)
= - GND DC Bias=350mV
i
- il
Figure 8. OFF Isolation (Oiso)
Vs
Network Analyzer T
50Q Vior NO1
Channel ON:NO to COM
—> X com .
g%‘;‘f <« | Ve |no2 |
= = | Source Power=0 dBM
500 M IN D ] L (632-mV P-P at 50- Q load)
il L DC Bias=350mV
T GND
1L
= L
Figure 9. Crosstalk (XtaLk)
WWW.SZTDBDT.COM




ARUNA=

Tudi Semiconductor

I
Vi
T
RGeN
NO
AA
_Ji ‘!RT“cJu]w Veom
VGEN — | l
T | T a®
I =
= Vi 1 Veen=01o Vs
IN;D - B Rgen=0
Logic CL=1nF
Input (2 GND Qc =Cyx AVcom
1 Vi=ViyorVy
Figure 10. Charge Injection (Q ¢)
Channel ON: COM to NO WV = (Vio-V+/2)orV,/2 R = 600Q
Vsource = Vi P-P fSOURCE= 20 Hzto 20 kHz  CL =50pF \_/|1/2
Audio Analyzer NO
600Q
Source coM M} l c.@
Signal : I
Vi IN
% i e -
= T
= Vi /2
Figure 11. Total Harmonic Distortion (THD)
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. Marking
Order Number Package Package Quantity On The park Temperature
SN74LVC1G3157DBVR-TUDI SC70-6 Tape,Reel, 3000 CCSF
-40°C~125°C
SN74LVC1G3157DCKR-TUDI SOT23-6 Tape,Reel, 3000 3157
Revision history
Date Revision Page
V1.0 2018/6/10 New 1-16
WWW.SZTDBDT.COM
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Package SOT23-6
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Dimen Millimeters sions Inches
Symbol

Min. Max. Min. Max.
A 2.80 3.00 0.110 0.118
B 2.60 3.00 0.102 0.118
C 0.93 0.97 0.037 0.038
D 0.41 0.016
E 1.50 1.70 0.059 0.067
F 0.11 0.19 0.004 0.007
G 0.10 0.004
H 0.40 0.016
J 1.00 1.20 0.035 0.057
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Package SC70-6

R —— - E E1
o — Dimensionsin Millimeters
Pin1 H H H Symbol Dimensionsin Inches
Index Area | : ; - Min | Max | Min | Max
‘—e—:1 A(1) 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
j D(1) 2.000 | 2200 | 0.079 | 0.087
/ _(L E(1) 1150 | 1350 | 0.045 | 0.053
{ E1 2150 | 2450 | 0.085 | 0.096
| L1 _{ e 0.650(BSC)(2)
el 1.300(BSC)(2) 0.051(BSC)(2)
L 0260 | 0460 | 0.01 | 0018
L1 0.525 0.021
0 0° 8° 0° 8°
TR !
A A2 L= H -
y #\ — j_ — /
T A1 |
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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