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5 Pin Configuration and Functions
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] 5-1. DCK Package 6-Pin SC70 Top View

Z 5-1. Pin Functions

TS PN T TYPE(") DESCRIPTION®

S2 1 110 Source pin 2. Can be an input or output.

Vs 2 p Negative power supply. Thisl pinis thle most negative power-supply potential. For reliable operation,
connect a decoupling capacitor ranging from 0.1 pF to 10 yF between Vgg and GND.

S1 3 1/0 Source pin 1. Can be an input or output.

D 4 1/0 Drain pin. Can be an input or output.

GND 5 P Ground (0 V) reference

SEL 6 | Select pin: controls state of the switch according to % 8-1. (Logic Low = S1 to D, Logic High = S2 to D)

(1) 1 =input, O = output, I/O = input and output, P = power.

(2) Referto i 8.4 for what to do with unused pins.
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)() (2) (3)

MIN MAX UNIT
Vss Supply voltage -13 0.5
VseL Logic control input pin voltage (SEL) -0.5 6 \Y,
Vg or Vp Source or drain voltage (Sx, D) Vgs - 0.5 0.5
IseL Logic control input pin diode current (SEL) -50
liok Switch source or drain pin diode current (Sx, D) -50 50
Is or Ip (con) Continuous current through switch (Sx, D pins) - 40°C to +125°C -100 100 mA
Is or Ip (conT) Continuous current through switch (Sx, D pins) - 40°C to +85°C -150 150
Is or Io (peaK) ic:)lgcr‘;]euiqn)d(g)r(z’aig)peak current: (1 ms period max, 10% duty cycle - 150 150 mA
Pp Power dissipation 80 mwW
Tstg Storage temperature -65 150 oc
Ty Junction temperature 150

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.

(2) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
(3) All voltages are with respect to ground, unless otherwise specified.

6.2 ESD Ratings

Product Folder Links: TMUX4157N

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/ +2000
o JEDEC JS-001, all pins(") -
V(Esp) Electrostatic discharge - \%
Charged device model (CDM), per JEDEC +750
specification JESD22-C101, all pins(@ -
(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.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vss Supply voltage -12 -4 \Y
VsorVp Signal path input/output voltage (source or drain pin) (Sx, D) Vss GND \%
VseL Logic control input pin voltage (SEL) 0 5.5 \Y
Is or Ip (conT) Continuous current through switch (Sx, D pins) - 40°C to +125°C -100 100 mA
Is or Ip (conT) Continuous current through switch (Sx, D pins) - 40°C to +85°C -150 150 mA
Ta Ambient temperature -55 125 °C
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6.4 Thermal Information

TMUX4157N
THERMAL METRIC(") SC70 (DCK) UNIT
6 PINS
Roua Junction-to-ambient thermal resistance 181.7 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 132.6 °C/W
Ry Junction-to-board thermal resistance 73.2 °C/W
Wr Junction-to-top characterization parameter 56.3 °C/IW
LU Junction-to-board characterization parameter 72.9 °C/W
R0 yc(bot) Junction-to-case (bottom) thermal resistance N/A °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

6.5 Electrical Characteristics

Typical values measured at nominal Vgg and T = 25°C.

- 55°C to 125°C
PARAMETER TEST CONDITIONS Vss UNIT
MIN TYP MAX
ANALOG SWITCH
-12V 1.8 6.5
-10V 1.8 6.5
. . VS = VSS to GND B
Ron On-state switch resistance lsp = 50 MA 8V 1.9 6.5 Q
-6V 2 6.5
-4V 2.6 8
-12V 1.8
-10V 1.8
On-state switch resistance Vg = Vggto GND B
RONFLAT | flatness Isp = 50 mA 8V 18 e
-6V 1.6
-4V 14
-12V 0.2
-10V 0.2
On-state switch resistance Vg = Vggto GND B
A RON matching between inputs Isp = 50 mA 8V 025 @
-6V 0.25
-4V 03
Switch Off
Is(oFF) Source off-state leakage current |Vp =Vgg/ GND -10V +1 +15 uA
Vs =GND/ VSS
ID(ON) - Switch On _
Ision) Channel on-state leakage current Vg = Vp = GND to Vs 10V +1 +15 A
. Vs = VSS /12 _
CsoFF Source off capacitance f= 1 MHz 10V 10 pF
Cson - Vs =Vss/2 -
Coon On capacitance f= 1 MHz 0V 20 pF
POWER SUPPLY
Logic inputs = GND or 3.3 V -12Vto -4
Iss Vss supply current Vs = Vs or GND v 20 70 A
Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: TMUX4157N


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmux4157n?qgpn=tmux4157n
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSMU3A&partnum=TMUX4157N
https://www.ti.com.cn/product/cn/tmux4157n?qgpn=tmux4157n

13 TEXAS
TMUX4157N INSTRUMENTS
ZHCSMU3A - MARCH 2020 - REVISED MARCH 2021 www.ti.com.cn

6.5 Electrical Characteristics (continued)

Typical values measured at nominal Vgg and Tp = 25°C.

- 55°C to 125°C
PARAMETER TEST CONDITIONS Vss UNIT
MIN TYP MAX
LOGIC INPUT (SEL)
-12V 1.35 5
-10V 1.35 5
Viy Input logic high -8V 1.35 5 \Y
-6V 1.35 5
-4V 1.35 5
-12V 0 0.8
-10V 0 0.8
VL Input logic low -8V 0 0.8 \Y
-6V 0 0.8
-4V 0 0.8
:'H Logic input leakage current \; 12Vio -4 +1 +30 pA
IL
Cin Logic input capacitance \; 12Vio -4 3 pF
6.6 Dynamic Characteristics
Typical values measured at nominal Vgg and Tp = 25°C.
- 55°C to 125°C
PARAMETER TEST CONDITIONS Vss UNIT
MIN TYP MAX
-12V -80
-10V -70
S VS = VSS /2 ~ B
Qing Charge Injection Re=0 0, C, =100 pF 8V 55 pC
-6V -40
-4V -25
Vaias = Vss /2
) Vs =200 mVpp -12Vto -4 B
Oiso Off Isolation R, =50 ,C_=5pF Vv 65 dB
f=1MHz
Vaias = Vss /2
) Vs =200 mVpp -12Vto -4 B
Oiso Off Isolation R.=50 ,CL=5pF Vv 40 dB
f=10 MHz
Vias = Vss /2
Vs =200 mVpp -12Vto -4 B
XTALK Crosstalk R, =50 ,C_=5pF Vv 65 dB
f=1MHz
Vaias = Vss /2
Vg =200 mVpp -12Vto -4 B
XTALK Crosstalk R.=50 ,C,=5pF Vv 42 dB
f=10 MHz
VBias = Vss /2 _ ~
BW Bandwidth Vs = 200 mVpp v 12Vio -4 340 MHz
R.=50 @,C_=5pF
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6.7 Timing Characteristics
Typical values measured at nominal Vgg and Tp = 25°C.

PARAMETER TEST CONDITIONS Vss ~35°Cto 125°C UNIT
MIN TYP MAX
-12V 04 2
-10V 0.4 2
top g;ot%ag?go?od;'(ay C_ =100 pF -8V 0.4 2| ns
-6V 0.4 2
-4V 0.5 25
-12V 210
Transition-time between inputs R =250 @, C_ =100 pF 1oV 200
trrRaNnHIGH | turning on (high) Vg = Vsgg -8V 205 ns
SEL to D, SEL to Sx Py 215
-4V 280
-12V 210
e . -10V 210
’ -6V 225
-4V 260
-12V 5
-10V 5
taam Break before make time \R/’Is_ z 5702%25’\/0'- =100 pF -8V 10 ns
-6V 10
-4V 40
Ton vss) c?jt\gﬁte) turn on time (Vgg to 5; z 3/552 Q, C_ =100 pF \; 12Vto -4 20 us
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6.8 Typical Characteristics
At Tp = 25°C, Vgg = -10 V (unless otherwise noted).

& 6-5. Transition Time vs Signal Voltage

4.5
— Vgg=-12V — Ta=125°C
— Veg=-10V [\ Ta = 85°C
4 — Vgg=-8V — Ta=25°C
—— Vgg=-4V \ — Ta=-55°C /
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&l 6-3. On-Resistance vs Signal Voltage & 6-4. Supply Current vs Supply Voltage
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@ —_— | ] @
€ 160 <
j=)) j=)
£ £
é’ 150 &
2 140 £ —
= (=
s 130 S
] 3
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100
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& 6-6. Transition Time vs Signal Voltage
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6.8 Typical Characteristics (continued)
At Tp = 25°C, Vgg = -10 V (unless otherwise noted).

152
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& 6-8. Charge Injection vs Drain Voltage
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7 Parameter Measurement Information
7.1 On-Resistance

The on-resistance of a device is the ohmic resistance between the source (Sx) and drain (D) pins of the device.
The on-resistance varies with input voltage and supply voltage. The symbol Rpy is used to denote on-
resistance. 7-1 shows the measurement setup used to measure Rpn. Voltage (V) and current (Igp) are
measured using this setup, and Rgy is computed with Roy =V / Igp:

(V)
U

Sx D

K] 7-1. On-Resistance Measurement Setup

7.2 Off-Leakage Current

Source leakage current is defined as the leakage current flowing into or out of the source pin when the switch is
off. This current is denoted by the symbol IsoFF).

7-2 shows the setup used to measure off-leakage current.

VSS

1

ls (oFF)

S1

() 0
il

Vs _—

— Vp

GND l

<

& 7-2. Off-Leakage Measurement Setup
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7.3 On-Leakage Current

Source on-leakage current is defined as the leakage current flowing into or out of the source pin when the switch

is on. This current is denoted by the symbol Igon).

Drain on-leakage current is defined as the leakage current flowing into or out of the drain pin when the switch is
on. This current is denoted by the symbol Ipony.

Either the source pin or drain pin is left floating during the measurement. 7-3 shows the circuit used for

measuring the on-leakage current, denoted by Ison) or Ipony.

N.C

Vs _—

N

Vss

1

S1
40\07D

S2

GND

& 7-3. On-Leakage Measurement Setup

7.4 Transition Time

Transition time is defined as the time taken by the output of the device to rise or fall 50% after the logic control
signal has risen or fallen past the 50% threshold. System level timing can then account for the time constant
added from the load resistance and load capacitance. ¥ 7-4 shows the setup used to measure transition time,

denoted by the symbol trransiTION-

oV
Output

R

I on)

—»| [4— trRan_HIGH

& 7-4. Transition-Time Measurement Setup

50%

trran_Low — |

Is ony

(&)

Vss

S1

tr < 5ns

Veer

N

S2

L
Vs _—

o

GND

SEL

GND

OUTPUT

N.C.

<

Ru

— CL
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7.5 Break-Before-Make

Break-before-make delay is a safety feature that prevents two inputs from connecting when the device is
switching. The output first breaks from the on-state switch before making the connection with the next on-state
switch. The time delay between the break and the make is known as break-before-make delay. 4| 7-5 shows the
setup used to measure break-before-make delay, denoted by the symbol topen@swm)-

VSS

VseL t < 5ns t < 5ns Vs OUTPUT
~ o D
oV S2 o

Output

topen gem) = MiN (team 1, teem 2) Ve

GND

<

K 7-5. Break-Before-Make Delay Measurement Setup

7.6 Prop Delay

Propagation delay is defined as the time taken by the output of the device to rise or fall 50% after the input signal
has risen or fallen past the 50% threshold. ¥ 7-6 shows the setup used to measure propagation delay, denoted
by the symbol tpp.

Vss

Vs 074\07
p |output

tpo_1 tpp 2 —» ——°
l )

Input 50% 50%

Output 50% 50% SEL

tprop Detay = Max ( tpo_1, trp_2) GND

K 7-6. Prop Delay Measurement Setup
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7.7 Device Turn on Time

The Ton (vss) time is defined as the time taken by the output of the device to rise to 90% after the supply has
risen past the supply threshold. The 90% measurement is used to provide the timing of the device turning on in
the system. x| 7-7 shows the setup used to measure turn on time, denoted by the symbol Toy (vss)-

Vss J\

ov
Supply B \
Ramp t=1ps \—4v . ;
S
Ves mmmm—m | O b OUTPUT

ton —»| (4—

|

ov R. — CL

5(0

|
|
|
|
|
|
SEL
3V %,,,DJ

Output
90%

K 7-7. Device Turn on Time Measurement Setup

7.8 Charge Injection

The TMUX4157N has a transmission-gate topology. Any mismatch in capacitance between the NMOS and
PMOS transistors results in a charge injected into the drain or source during the falling or rising edge of the gate
signal. The amount of charge injected into the source or drain of the device is known as charge injection, and is
denoted by the symbol Q¢. &l 7-8 shows the setup used to measure charge injection from Drain (D) to Source
(Sx).

33V S2
o——++———0ONC
Ve D
Vo O————F—0_ . OUTPUT
ov oO——

TO Vour
C
Output i r___

I
|
I
| L
I
|
I
|

/ A Vour SEL J‘

Vs Qc=Cux AvVoyr

VSEL

& 7-8. Charge-Injection Measurement Setup
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7.9 Off Isolation

Off isolation is defined as the ratio of the signal at the drain pin (D) of the device when a signal is applied to the
source pin (Sx) of an off-channel. ¥ 7-9 shows the setup used to measure, and the equation used to calculate
off isolation.

0.1uF 0)

&

Vss

NETWORK

ANALYZER
l s 500

Vsia
K

O Vour

% R
Sx 500
500

& 7-9. Off Isolation Measurement Setup

Off Isolation = 20 - Log M
s (1)

7.10 Crosstalk

Crosstalk is defined as the ratio of the signal at the drain pin (D) of a different channel, when a signal is applied
at the source pin (Sx) of an on-channel. 7-10 shows the setup used to measure, and the equation used to
calculate crosstalk.

NETWORK

ANALYZER

Vour O *
Ru
50Q
Vs

T
<

& 7-10. Crosstalk Measurement Setup

g
-

R
50Q

Channel-to-Channel Crosstalk = 20 - Log(_V\C;UTj

S (2)

14 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TMUX4157N


https://www.ti.com.cn/product/cn/tmux4157n?qgpn=tmux4157n
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSMU3A&partnum=TMUX4157N
https://www.ti.com.cn/product/cn/tmux4157n?qgpn=tmux4157n

13 TEXAS
INSTRUMENTS TMUX4157N
www.ti.com.cn ZHCSMU3A - MARCH 2020 - REVISED MARCH 2021

7.11 Bandwidth

Bandwidth is defined as the range of frequencies that are attenuated by less than 3 dB when the input is applied
to the source pin (Sx) of an on-channel, and the output is measured at the drain pin (D) of the device. 7-11
shows the setup used to measure bandwidth.

0.1uF o)
A
V.

ss

NETWORK

Vs_Ves/ 2 ANALYZER

e

D Vs.Vss/2

(% é ) O Vour
Sx Ru
o—x |
50Q
GND .
50Q

K 7-11. Bandwidth Measurement Setup

Vsia

8 Detailed Description
8.1 Overview

The TMUX4157N is an 2:1 (SPDT), 1-channel switch where the input is controlled with a single select (SEL)
control pin.

8.2 Functional Block Diagram

TMUX4157N

S1

S2

SEL

g

& 8-1. TMUX4157N Functional Block Diagram

8.3 Feature Description
8.3.1 Bidirectional Operation

The TMUX4157N conducts equally well from source (Sx) to drain (D) or from drain (D) to source (Sx). The
device has very similar characteristics in both directions and supports both analog and digital signals.

8.3.2 Rail-to-Rail Operation
The valid signal path input or output voltage for TMUX4157N ranges from GND to Vgs.
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8.3.3 1.8 V Logic Compatible Inputs

The TMUX4157N has 1.8 V logic compatible control for the logic control input (SEL). The logic input threshold
scales with supply but still provides 1.8 V logic control when operating at 5.5 V supply voltage. 1.8 V logic level
inputs allow the TMUX4157N to interface with processors that have lower logic I/O rails and eliminates the need
for an external translator, which saves both space and BOM cost. Refer to Simplifying Design with 1.8 V logic
Muxes and Switches for more information on 1.8 V logic implementations.

8.3.4 Fail-Safe Logic

The TMUX4157N supports Fail-Safe Logic on the control input pin (SEL) allowing for operation up to 5.5V,
regardless of the state of the supply pin. This feature allows voltages on the control pin to be applied before the
supply pin, protecting the device from potential damage. Fail-Safe Logic minimizes system complexity by
removing the need for power supply sequencing on the logic control pins. For example, the Fail-Safe Logic
feature allows the select pin of the TMUX4157N to be ramped to 5.5 V while Vgg = 0 V. Additionally, the feature
enables operation of the TMUX4157N with Vgg = 1.2 V while allowing the select pin to interface with a logic level
of another device up to 5.5 V.

8.4 Device Functional Modes

The select (SEL) pin of the TMUX4157N controls which switch is connected to the drain of the device. When a
given input is not selected, that source pin is in high impedance mode (HI-Z). The control pins can be as high as
55V.

The TMUX4157N can be operated without any external components except for the supply decoupling
capacitors. Implications of Slow or Floating CMOS Inputs highlights how the unused logic control pins should be
tied to GND or logic high in order to ensure the device does not consume additional current. Unused signal path
inputs (Sx or D) should be connected to GND.

8.5 Truth Tables
# 8-1. TMUX4157N Truth Table

CONTROL . .
LOGIC (SEL) Selected Source (Sx) Connected To Drain (D) Pin
0 S1
1 S2
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9 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification, and TI
does not warrant its accuracy or completeness. Tl’ s customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

9.1 Application Information

The TMUX4157N system flexibilty in GaN power amlifier biasing by supporting neative voltages across a wide
operating supply (-4 V to -12 V). This device includes a 1.8 V logic compatible control input pin that enables
operation in systems with 1.8 V I/O rails. These features allow the switch to reduce system complexity, board
size, and overall system cost.

9.2 Typical Application
9.2.1 Negative Voltage Input Control for Power Amplifier

One application of the TMUX4157N is for input control of a power amplifier. Utilizing a switch allows a system to
control when the DAC is connected to the power amplifier, and can stop biasing the power amplifier by switching
the gate voltage. The ability to dynamically control the power amplifier is beneficial in multiple applications within
communication equipment. & 9-1 shows the TMUX4157N configured for control of the power ampilifier.

RF Input O—l
RF Output
OV—\_/- TMUX4157N |—o

12V
DAC —Ko_
|
O |
18vH>
% SEL

A 9-1. Input Control of Power Amplifier

9.2.1.1 Design Requirements
7 9-1 lists the parameters that are used in this design example.

% 9-1. Design Parameters

PARAMETERS VALUES
Supply (Vss) -12vV
Switch I/O signal range 0V to Vgs (Rail-to-Rail)
Control logic thresholds (SEL) 1.8 V compatible (up to 5.5 V)

9.2.1.2 Detailed Design Procedure

The application shown in & 9-1 demonstrates how to toggle between the DAC output and GND for control of a
GaN power amplifier using a single control input. The DAC output is utilized to bias the gate of the power
amplifier and can be disconnected from the circuit using the select pin of the switch. The TMUX4157N can
support 1.8-V logic signals on the control input, allowing the device to interface with low logic controls of an
FPGA or MCU. The TMUX4157N can be operated without any external components except for the supply
decoupling capacitors. The select pin is recommended to have a pull-down or pull-up resistor to ensure the input
is in a known state if the control signal becomes disconnected. All inputs to the switch must fall within the
recommend operating conditions of the TMUX4157N including signal range and continuous current.

Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: TMUX4157N

17


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmux4157n?qgpn=tmux4157n
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSMU3A&partnum=TMUX4157N
https://www.ti.com.cn/product/cn/tmux4157n?qgpn=tmux4157n

13 TEXAS
TMUX4157N INSTRUMENTS
ZHCSMU3A - MARCH 2020 - REVISED MARCH 2021 www.ti.com.cn

9.2.1.3 Application Curve

A key parameter for this application is the transition time of the device. Faster transition time allows the system
to toggle between input sources at a faster rate and allows the output to settle to the final value. No Overshoot
When Switching Between Inputs shows how the transition times varies with supply voltage.

152

150 | — Output Rising Edge /A
148 | — Output Falling Edge
/N
146 v
o 144 /
2 4
S /
142
2 ]
£ 140 7
= 138 /
S L — |/
= 136 —— 7
S 134
©
=132 =
130 T
128
126 f——""T
124
-2 11 10 9 -8 7 -6 5 -4

S_upply Voltage (V)
Ta=25°C
& 9-2. No Overshoot When Switching Between Inputs

10 Power Supply Recommendations

The TMUX4157N operates across a wide supply range of -4 V to -12 V. Do not exceed the absolute maximum
ratings because stresses beyond the listed ratings can cause permanent damage to the devices.

Power-supply bypassing improves noise margin and prevents switching noise propagation from the Vgg supply
to other components. Good power-supply decoupling is important to achieve optimum performance. For
improved supply noise immunity, use a supply decoupling capacitor ranging from 0.1 1 F to 10 uF from Vgg to
ground. Place the bypass capacitors as close to the power supply pins of the device as possible using low-
impedance connections. Tl recommends using multi-layer ceramic chip capacitors (MLCCs) that offer low
equivalent series resistance (ESR) and inductance (ESL) characteristics for power-supply decoupling purposes.
For very sensitive systems, or for systems in harsh noise environments, avoiding the use of vias for connecting
the capacitors to the device pins may offer superior noise immunity. The use of multiple vias in parallel lowers
the overall inductance and is beneficial for connections to ground planes.
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11 Layout

11.1 Layout Guidelines

When a PCB trace turns a corner at a 90° angle, a reflection can occur. A reflection primarily occurs because the
width of the trace changes. At the apex of the turn, the trace width increases to 1.414 times its width. This
increase upsets the transmission-line characteristics, especially the distributed capacitance and self - inductance
of the trace which results in the reflection. Not all PCB traces can be straight and therefore some traces must
turn corners. & 11-1 shows progressively better techniques of rounding corners. Only the last example (BEST)
maintains constant trace width and minimizes reflections.

WORST BETTER BEST

v
/1W min.

w
& 11-1. Trace Example

Route high-speed signals using a minimum of vias and corners which reduces signal reflections and impedance
changes. When a via must be used, increase the clearance size around it to minimize its capacitance. Each via
introduces discontinuities in the signal’ s transmission line and increases the chance of picking up interference
from the other layers of the board. Be careful when designing test points, through-hole pins are not
recommended at high frequencies.

Kl 11-2 illustrates an example of a PCB layout with the TMUX4157N. Some key considerations are:

* Decouple the Vgg pin with a 0.1-uF capacitor, placed as close to the pin as possible. Make sure that the
capacitor voltage rating is sufficient for the Vgg supply.

* Keep the input lines as short as possible.

* Use a solid ground plane to help reduce electromagnetic interference (EMI) noise pickup.

* Do not run sensitive analog traces in parallel with digital traces. Avoid crossing digital and analog traces if
possible, and only make perpendicular crossings when necessary.

11.2 Layout Example
| via to N (" A
| GND plane “==’ | O
————— S2 EL

Wide (low inductance)
trace for power C | S1

SEL)
«— [Vss| Ttmuxats7n  BNDC
D]

\
e g J

&l 11-2. TMUX4157N Layout Example
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12 Device and Documentation Support

12.1 Documentation Support

12.1.1 Related Documentation

* Texas Instruments, Eliminate Power Sequencing with Powered-off Protection Signal Switches application
brief.

* Texas Instruments, Improve Stability Issues with Low CON Multiplexers appication brief.

* Texas Instruments, Simplifying Design with 1.8 V logic Muxes and Switches application brief.
* Texas Instruments, System-Level Protection for High-Voltage Analog Multiplexers application report.

12.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.
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12.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. 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 left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TMUX4157NDCKR Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 11
TMUX4157NDCKR.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 11
TMUX4157NDCKRG4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 11

TMUX4157NDCKRG4.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 11

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TMUX4157NDCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TMUX4157NDCKRG4 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMUX4157NDCKR SC70 DCK 6 3000 180.0 180.0 18.0
TMUX4157NDCKRG4 SC70 DCK 6 3000 180.0 180.0 18.0
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PACKAGE OUTLINE

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
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PIN 1 11 L1
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]
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4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—
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3
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/D 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/D 11/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com




ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	Table of Contents
	4 Revision History
	5 Pin Configuration and Functions
	6 Specifications
	6.1 Absolute Maximum Ratings
	6.2 ESD Ratings
	6.3 Recommended Operating Conditions
	6.4 Thermal Information
	6.5 Electrical Characteristics
	6.6 Dynamic Characteristics
	6.7 Timing Characteristics
	6.8 Typical Characteristics

	7 Parameter Measurement Information
	7.1 On-Resistance
	7.2 Off-Leakage Current
	7.3 On-Leakage Current
	7.4 Transition Time
	7.5 Break-Before-Make
	7.6 Prop Delay
	7.7 Device Turn on Time
	7.8 Charge Injection
	7.9 Off Isolation
	7.10 Crosstalk
	7.11 Bandwidth

	8 Detailed Description
	8.1 Overview
	8.2 Functional Block Diagram
	8.3 Feature Description
	8.3.1 Bidirectional Operation
	8.3.2 Rail-to-Rail Operation
	8.3.3 1.8 V Logic Compatible Inputs
	8.3.4 Fail-Safe Logic

	8.4 Device Functional Modes
	8.5 Truth Tables

	9 Application and Implementation
	9.1 Application Information
	9.2 Typical Application
	9.2.1 Negative Voltage Input Control for Power Amplifier
	9.2.1.1 Design Requirements
	9.2.1.2 Detailed Design Procedure
	9.2.1.3 Application Curve



	10 Power Supply Recommendations
	11 Layout
	11.1 Layout Guidelines
	11.2 Layout Example

	12 Device and Documentation Support
	12.1 Documentation Support
	12.1.1 Related Documentation

	12.2 Receiving Notification of Documentation Updates
	12.3 支持资源
	12.4 Trademarks
	12.5 静电放电警告
	12.6 术语表

	13 Mechanical, Packaging, and Orderable Information

