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TMUX7219-Q1 44V, Latch-Up Immune, 2:1 (SPDT) Precision Switch with 1.8V Logic

1 Features

* AEC-Q100 qualified for automotive applications
— Device temperature grade 1: —40°C to 125°C
ambient operating temperature
* Functional safety-capable
— Documentation avaialable to aid functional
safety system design
* Latch-up immune
* Dual supply range: +4.5V to +22V
« Single supply range: 4.5V to 44V
* Low on-resistance: 2.1Q
* Low charge injection: —10pC
* High current support: 330mA (maximum)
* 1.8V logic compatible
» Fail-safe logic
» Rail-to-rail operation
* Bidirectional signal path
* Break-before-make switching

2 Applications

* EV charging station power module

* Advanced driver assistance systems (ADAS)
* Automotive gateway

* Analog and digital multiplexing / demultiplexing
» Automotive head unit

» Telematics control unit

* Emergency call (eCall)

* Infotainment

* Body control modules (BCM)

* Body electronics and lighting

» Battery management systems (BMS)

*  HVAC controller module

* ADAS domain controller
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3 Description

The TMUX7219-Q1 is a complementary metal-oxide
semiconductor (CMOS) switch with latch-up immunity
in a single channel, 2:1 (SPDT) configuration. The
device works with a single supply (4.5V to 44V),
dual supplies (+4.5V to +22V), or asymmetric supplies
(such as Vpp = 12V, Vgg = =5V). The TMUX7219-Q1
supports bidirectional analog and digital signals on the
source (Sx) and drain (D) pins ranging from Vgg to
VDD-

The TMUX7219-Q1 can be enabled or disabled by
controlling the EN pin. When disabled, both signal
path switches are off. When enabled, the SEL pin
can be used to turn on signal path 1 (S1 to D) or
signal path 2 (S2 to D). All logic control inputs support
logic levels from 1.8V to Vpp, ensuring both TTL and
CMOS logic compatibility when operating in the valid
supply voltage range. Fail-Safe Logic circuitry allows
voltages on the control pins to be applied before
the supply pin, protecting the device from potential
damage.

The TMUX72xx family provides latch-up immunity,
preventing undesirable high current events between
parasitic structures within the device typically caused
by overvoltage events. A latch-up condition typically
continues until the power supply rails are turned off
and can lead to device failure. The latch-up immunity
feature allows the TMUX72xx family of switches and
multiplexers to be used in harsh environments.

Package Information
PACKAGE () BODY SIZE (NOM)

VSSOP (8) DGK 3.00mm x 3.00mm

PART NUMBER
TMUX7219-Q1

(1)  For all available packages, see the package option
addendum at the end of the data sheet.
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Functional Block Diagram

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configuration and Functions
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Figure 4-1. DGK Package, 8-Pin VSSOP (Top View)

Table 4-1. Pin Functions

PIN
TYPE(") DESCRIPTION @

NAME DGK

D 1 110 Drain pin. Can be an input or output.

S1 2 110 Source pin 1. Can be an input or output.

GND 3 P Ground (0 V) reference

Y 4 p Positive power supply. This pin is the most positive power-supply potential. For reliable operation, connect

Db a decoupling capacitor ranging from 0.1 yF to 10 uF between Vpp and GND.

EN 5 | Active high logic enable, has internal pull-up resistor. When this pin is low, all switches are turned off.
When this pin is high, the SEL logic input determine which switch is turned on.

SEL 6 | Logic control input, has internal pull-down resistor. Controls the switch connection as shown in Section
7.5.
Negative power supply. This pin is the most negative power-supply potential. In single-supply

Vss 7 P applications, this pin can be connected to ground. For reliable operation, connect a decoupling capacitor
ranging from 0.1 pF to 10 yF between Vgg and GND.

S2 8 110 Source pin 2. Can be an input or output.

Thermal Pad o . The thermal pad is not connected internally. There is no requirement to electrically connect this pad. If
connected, it is recommended that the pad be left floating or tied to GND.

(1) I'=input, O = output, I/O = input and output, P = power.
(2) Refer to Section 7.4 for what to do with unused pins.
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (V) (2)

MIN MAX UNIT
Vpp - Vss 48 v
Vop Supply voltage -0.5 48 \%
Vss 48 0.5 Vv
VgL or Ven Logic control input pin voltage (SEL, EN)®) -0.5 48 \Y
IsgL or len Logic control input pin current (SEL, EN)®) -30 30 mA
Vg or Vp Source or drain voltage (Sx, D)@ Vgg—0.5 Vpp+0.5 \Y
I Diode clamp current® -30 30 mA
Isorlpconty | Source or drain continuous current (Sx, D) Ipc + 10 %®) mA
Ta Ambient temperature -55 150 °C
Tstg Storage temperature -65 150 °C
T, Junction temperature 150 °C
Piot Total power dissipation (DGK Package)® 460 mw

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions.
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) All voltages are with respect to ground, unless otherwise specified.

(3) Pins are diode-clamped to the power-supply rails. Over voltage signals must be voltage and current limited to maximum ratings.

(4) Refer to Source or Drain Continuous Current table for lpc specifications.

(5) For DGK package: Py derates linearily above T = 70°C by 6.7mW/°C.

5.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ESDA/

o JEDEC JS-001, all pins() 2000
V(Esp) Electrostatic discharge : Vv
Charged device model (CDM), ANSI/ESDA/ +500

JEDEC JS-002, 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.

5.3 Thermal Information

TMUX7219
THERMAL METRIC () DGK (VSSOP) UNIT
8 PINS
Resa Junction-to-ambient thermal resistance 152.1 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 48.4 °C/W
Reus Junction-to-board thermal resistance 73.2 °C/W
Wyt Junction-to-top characterization parameter 41 °C/W
Y Junction-to-board characterization parameter 71.8 °C/W
Rauc(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.
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5.4 Recommended Operating Conditions

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

MIN NOM MAX UNIT
Vpp — Vgs Power supply voltage differential 45 44 \%
Vpp Positive power supply voltage 4.5 44 \%
Vg or Vp Signal path input/output voltage (source or drain pin) (Sx, D) Vss Vpp \Y
VsgLor Ven Address or enable pin voltage 0 44 \%
Is or Ip conT) Source or drain continuous current (Sx, D) Ipc @ mA
Ta Ambient temperature —40 125 °C
(1) Vpp and Vgg can be any value as long as 4.5V < (Vpp — Vgs) <44V, and the minimum Vpp is met.
(2) Refer to Source or Drain Continuous Current table for Ipc specifications.
5.5 Source or Drain Continuous Current
at supply voltage of Vpp + 10%, Vgs + 10 % (unless otherwise noted)
CONTINUOUS CURRENT PER CHANNEL (Ipc)
Ta =25°C Ta=85°C Ta=125°C UNIT
PACKAGE TEST CONDITIONS

+44 V Single Supply(" 330 210 120 mA

+15 V Dual Supply 330 210 120 mA
DGK (VSSOP) |+12V Single Supply 240 160 100 mA

+5 V Dual Supply 240 160 100 mA

+5 V Single Supply 180 120 80 mA

(1)  Specified for nominal supply voltage only.
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5.6 £15 V Dual Supply: Electrical Characteristics

Vpp = +15V = 10%, Vgg =-15V £10%, GND = 0 V (unless otherwise noted)
Typical at Vpp = +15V, Vgg = -15V, Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
ANALOG SWITCH
Ve =—10V 1o +10V 25°C 2.1 2.9 Q
Ron On-resistance Ip =-10 mA —40°C to +85°C 3.8 Q
Refer to On-Resistance Z40°C to +125°C 45 Q
On-resistance mismatch between Vs=-10Vio+10V 2 — o2 g
ARon Ip =-10 mA —40°C to +85°C 0.3 Q
channels Refer to On-Resistance
—40°C to +125°C 0.35 Q
Vs =-10V1to +10V 25°C 0.5 0.6 Q
RonFiar | On-resistance flatness Is=-10 mA —40°C to +85°C 0.7 Q
Refer to On-Resistance Z40°C to +125°C 0.85 a
. . Vs=0V,lg=-10 mA o o o
RonprirT | On-resistance drift Refer to On-Resistance —40°C to +125°C 0.01 Q/°C
Vpp=16.5V, Vgg=-16.5V 25°C -0.15 0.05 0.15 nA
Switch state is off N o
Is(OFF) Source off leakage current(") Vg=+10V/-10V —40°C o +85°C -16 16| nA
Vp=-10V/+10V o o
Refer to Off-Leakage Current —40°Cto +125°C -15 15 nA
Vpp =16.5V, Vgg=-16.5V 25°C -1 0.05 1 nA
Switch state is off S S
Ip(oFF) Drain off leakage current(") Vg=+10V/-10V —40°C 1o +85°C -3 3| nmA
Vp=-10V/+10V R o
Refer to Off-Leakage Current —40°Cto +125°C 26 26| nA
Vpp=16.5V, Vgg=-16.5V 25°C -1 0.04 1 nA
Ison) Channel on leakage current(® SW'ECh st_ate Ison —40°C to +85°C -1.8 18| nA
Ipon) Vs=Vp=%10V
Refer to On-Leakage Current —40°C to +125°C -18 18 nA
LOGIC INPUTS (SEL / EN pins)
Viy Logic voltage high —40°C to +125°C 1.3 44 \%
Vi Logic voltage low —40°C to +125°C 0.8 \%
™ Input leakage current —40°C to +125°C 0.005 2 MA
I Input leakage current —40°C to +125°C -1 -0.005 pA
Cin Logic input capacitance —40°C to +125°C 3 pF
POWER SUPPLY
25°C 30 40 MA
VDD= 16.5V, VSS =-16.5V —_40° °
Ibp Vpp supply current Logic inputs = 0V, 5V, or Vpp 40°C to +85°C 48 pA
—40°C to +125°C 62 pA
25°C 3 10 pA
VDD= 16.5V, VSS =-16.5V ° °
Iss Vgs supply current Logic inputs = 0V, 5V, or Vpp, —40°C to +85°C 15 MA
—40°C to +125°C 25 MA

(1) When Vg is positive, Vp is negative, or when Vg is negative, Vp is positive.

(2) When Vg is at a voltage potential, Vp is floating, or when Vp is at a voltage potential, Vs is floating.
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5.7 £15 V Dual Supply: Switching Characteristics
Vpp = +15V £ 10%, Vgg =-15V £10%, GND = 0 V (unless otherwise noted)

Typical at Vpp = +15V, Vgg = -15V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
Ve =10V 25°C 120 175 ns
trrRAN Transition time from control input R =300 Q, C_ =35 pF —40°C to +85°C 190 ns
Refer to Transition Time _40°C to +125°C 210 ns
Vs=10V 25°C 100 170 ns
ton EN) Turn-on time from enable R_ =300 Q, C_=35pF —40°C to +85°C 185 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 200 ns
Ve=10V 25°C 100 180 ns
torr eny | Turn-off time from enable R =300 Q, C_ =35 pF —40°C to +85°C 195 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 210 ns
Vs =10V, 25°C 50 ns
team Break-before-make time delay R =300 Q, C_=35pF —40°C to +85°C 1 ns
Refer to Break-Before-Make Z40°C to +125°C 1 ns
Device turn on time Vop rise time = 100ns 2 o ™
Ton (VDD) R =300 Q, C_ =35 pF —40°C to +85°C 0.2 ms
(Vop to output) Refer to Turn-on (VDD) Time
—40°C to +125°C 0.2 ms
. R . =50Q,C_ =5pF o
tpp Propagation delay Refer to Propagation Delay 25°C 700 ps
- Vp=0V,C_=1nF o
Qg Charge injection Refer to Charge Injection 25°C -10 pC
R|_=5OQ,C|_=5PF
Oiso Off-isolation Vs =0V, f=100 kHz 25°C -75 dB
Refer to Off Isolation
R.=50Q,C =5pF
Oiso Off-isolation Vs=0V,f=1MHz 25°C -55 dB
Refer to Off Isolation
R|_=5OQ,C|_=5DF
XTALK Crosstalk Vg=0V, f=100 kHz 25°C -117 dB
Refer to Crosstalk
RL=5OQ,CL=5pF
XTALK Crosstalk Vg=0V, f=1MHz 25°C -106 dB
Refer to Crosstalk
R . =50Q,C_ =5pF
BW —3dB Bandwidth Vg=0V 25°C 40 MHz
Refer to Bandwidth
; R . =50Q,C_ =5pF .
I Insertion loss Ve=0V,f=1MHz 25°C -0.18 dB
Vpp =0.62Von VDD and VSS
ACPSRR | AC Power Supply Rejection Ratio fR:L T fAOH(Z) »CL=5pF, 25°C _64 dB
Refer to ACPSRR
Vpp=15V, Vgjas =0V
. . . R, = 10kQ, C_=5pF, o o
THD+N Total Harmonic Distortion + Noise f= 20 Hz to 20 kHz 25°C 0.0005 %
Refer to THD + Noise
Cs(oFF) Source off capacitance Vg=0V,f=1MHz 25°C 33 pF
Cp(oFF) Drain off capacitance Vg=0V,f=1MHz 25°C 48 pF
Cs(on) On capacitance Vs=0V,f=1MHz 25°C 148 pF
Cp(on)
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5.8 £20 V Dual Supply: Electrical Characteristics
Vpp =+20 V + 10%, Vgs = —20 V £10%, GND = 0 V (unless otherwise noted)

Typical at Vpp = +20 V, Vgg =20V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
ANALOG SWITCH
Ve =15V to +15V 25°C 1.9 2.7 Q
Ron On-resistance Ip =-10 mA —40°C to +85°C 3.5 Q
Refer to On-Resistance Z40°C to +125°C 42 Q
On-resistance mismatch between Vs=-15Vio+15V 2 oo 022 g
ARoN Ip=-10 mA —40°C to +85°C 0.28 Q
channels Refer to On-Resistance
—40°C to +125°C 0.3 Q
Vg =15V to +15V 25°C 0.3 0.75 Q
RonFiar | On-resistance flatness Is=-10 mA —40°C to +85°C 0.9 Q
Refer to On-Resistance Z40°C to +125°C 12 a
. . Vs=0V,lg=-10 mA o o o
RonprirT | On-resistance drift Refer to On-Resistance —40°C to +125°C 0.009 Q/°C
Vpp =22V, Vgs =22V 25°C -1.5 0.05 1.5 nA
Switch state is off N o
Is(OFF) Source off leakage current(") Vg=+15V/-15V —40°C o +85°C -4 nA
Vp=-15V/+15V o o
Refer to Off-Leakage Current —40°Cto +125°C —24 24 nA
Vpp =22V, Vgg =22V 25°C -2 0.1 nA
Switch state is off N o
Ip(oFF) Drain off leakage current(") Vg=+15V/-15V —40°C 1o +85°C -8 nA
Vp=-15V/+15V o o
Refer to Off-Leakage Current —40°Cto +125°C —44 44 nA
Vpp =22V, Vgg =22V 25°C -2 0.1 nA
Is(on) @ Switch state is on 0o o _
Inon) Channel on leakage current Vg =Vp =£15V 40°C to +85°C 5 5 nA
Refer to On-Leakage Current —40°C to +125°C -29 29 nA
LOGIC INPUTS (SEL / EN pins)
Viy Logic voltage high —40°C to +125°C 1.3 44 \%
Vi Logic voltage low —40°C to +125°C 0.8 \%
™ Input leakage current —40°C to +125°C 0.005 2 MA
I Input leakage current —40°C to +125°C -1 -0.005 pA
Cin Logic input capacitance —40°C to +125°C 3 pF
POWER SUPPLY
25°C 34 44 pA
VDD =22V, Vss =-22V —_40° °
Ibp Vpp supply current Logic inputs = 0V, 5V, or Vpp 40°C to +85°C 50 pA
—40°C to +125°C 65 pA
25°C 4 9 pA
VDD =22V, VSS =-22V ° o
Iss Vgs supply current Logic inputs = 0V, 5V, or Vpp, —40°C to +85°C 12 MA
—40°C to +125°C 25 pA

(1) When Vg is positive, Vp is negative, or when Vg is negative, Vp is positive.

(2) When Vg is at a voltage potential, Vp is floating, or when Vp is at a voltage potential, Vs is floating.
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5.9 £20 V Dual Supply: Switching Characteristics
Vpp =+20 V = 10%, Vgs = —20 V £10%, GND = 0 V (unless otherwise noted)

Typical at Vpp = +20 V, Vgg = —20 V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
Ve =10V 25°C 110 175 ns
trrRAN Transition time from control input R =300 Q, C_ =35 pF —40°C to +85°C 190 ns
Refer to Transition Time _40°C to +125°C 205 ns
Vs=10V 25°C 110 170 ns
ton EN) Turn-on time from enable R_ =300 Q, C_=35pF —40°C to +85°C 185 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 200 ns
Ve=10V 25°C 90 180 ns
torr eny | Turn-off time from enable R =300 Q, C_ =35 pF —40°C to +85°C 190 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 200 ns
Vs =10V, 25°C 55 ns
team Break-before-make time delay R =300 Q, C_=35pF —40°C to +85°C 1 ns
Refer to Break-Before-Make Z40°C to +125°C 1 ns
Device turn on time Vop rise time = 100ns 2 o5 ™
Ton (VDD) R =300 Q, C_ =35 pF —40°C to +85°C 0.2 ms
(Vop to output) Refer to Turn-on (VDD) Time
—40°C to +125°C 0.2 ms
. R . =50Q,C_ =5pF o
tpp Propagation delay Refer to Propagation Delay 25°C 715 ps
- Vp=0V,C_=1nF o
Qg Charge injection Refer to Charge Injection 25°C -15 pC
R|_=5OQ,C|_=5PF
Oiso Off-isolation Vs =0V, f=100 kHz 25°C -75 dB
Refer to Off Isolation
R.=50Q,C =5pF
Oiso Off-isolation Vs=0V,f=1MHz 25°C -55 dB
Refer to Off Isolation
R|_=5OQ,C|_=5DF
XTALK Crosstalk Vg=0V, f=100 kHz 25°C -117 dB
Refer to Crosstalk
RL=5OQ,CL=5pF
XTALK Crosstalk Vg=0V, f=1MHz 25°C -106 dB
Refer to Crosstalk
R . =50Q,C_ =5pF
BW —3dB Bandwidth Vg=0V, 25°C 38 MHz
Refer to Bandwidth
; R . =50Q,C_ =5pF .
I Insertion loss Ve=0V,f=1MHz 25°C -0.16 dB
Vpp =0.62Von VDD and VSS
ACPSRR | AC Power Supply Rejection Ratio fR:L T fAOH(Z) »CL=5pF, 25°C 63 dB
Refer to ACPSRR
Vpp=20V, Vgjas =0V
. . . R, = 10kQ, C_=5pF, o o
THD+N Total Harmonic Distortion + Noise f= 20 Hz to 20 kHz 25°C 0.0005 %
Refer to THD + Noise
Cs(oFF) Source off capacitance Vg=0V,f=1MHz 25°C 32 pF
Cp(oFF) Drain off capacitance Vg=0V,f=1MHz 25°C 45 pF
Cson) On capacitance Vs=0V,f=1MHz 25°C 146 pF
Cp(on)
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5.10 44 V Single Supply: Electrical Characteristics

Vpp = +44 V, Vgs =0V, GND = 0 V (unless otherwise noted)
Typical at Vpp = +44 V, Vgs = 0V, Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
ANALOG SWITCH
Ve =0V 1040V 25°C 2.2 2.8 Q
Ron On-resistance Ip =-10 mA —40°C to +85°C 3.6 Q
Refer to On-Resistance Z40°C to +125°C 42 Q
On-resistance mismatch between Vs=0Vio 40V 2 o 02 g
ARoN Ip=-10 mA —40°C to +85°C 0.3 Q
channels Refer to On-Resistance
—40°C to +125°C 0.35 Q
Vs=0Vto40V 25°C 0.2 ! Q
RonFLar | On-resistance flatness Ipb=-10mA —40°C to +85°C 1.3 Q
Refer to On-Resistance Z40°C to +125°C 15 a
. . Vs =22V, lg=-10 mA o o o
RonprirT | On-resistance drift Refer to On-Resistance —40°C to +125°C 0.008 Q/°C
Vpp=44V,Vgs=0V 25°C -5 0.05 5 nA
Switch state is off N o
Is(OFF) Source off leakage current(") Vg=40V/1V —40°C o +85°C 10 0] nA
Vp=1V/40V o o
Refer to Off-Leakage Current —40°Cto +125°C -35 35 nA
Vpp=44V,Vgs=0V 25°C -8 0.05 nA
Switch state is off S S
Ip(oFF) Drain off leakage current(") V=40V /1V —40°C 1o +85°C -12 12| nA
Vp=1V/40V ° s
Refer to Off-Leakage Current —40°Cto +125°C 70 70| nA
Vpp=44V,Vgs=0V 25°C -8 0.05 8 nA
Is(on) @ Switch state is on 0o o _
Inon) Channel on leakage current Vs =Vp=40VoriV 40°C to +85°C 10 10 nA
Refer to On-Leakage Current —40°C to +125°C —45 45 nA
LOGIC INPUTS (SEL / EN pins)
Viy Logic voltage high —40°C to +125°C 1.3 44 \%
Vi Logic voltage low —40°C to +125°C 0.8 \%
™ Input leakage current —40°C to +125°C 0.005 2 MA
I Input leakage current —40°C to +125°C -1 -0.005 pA
Cin Logic input capacitance —40°C to +125°C 3 pF
POWER SUPPLY
25°C 17 50 pA
VDD=44V,VSS=0V —_40° °
Ibp Vpp supply current Logic inputs = 0V, 5V, or Vpp 40°C to +85°C 60 pA
—40°C to +125°C 75 pA

(1)  When Vgis 40V, Vp is 1V, or when Vg is 1V, Vp is 40V.
(2) When Vg is at a voltage potential, Vp is floating, or when Vp is at a voltage potential, Vg is floating.
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5.11 44 V Single Supply: Switching Characteristics
Vpp = +44 V, Vgs =0V, GND = 0 V (unless otherwise noted)

Typical at Vpp = +44 V, Vg5 =0V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
V=18V 25°C 120 175 ns
trrRAN Transition time from control input R =300 Q, C_ =35 pF —40°C to +85°C 190 ns
Refer to Transition Time _40°C to +125°C 205 ns
Vg =18V 25°C 120 168 ns
ton EN) Turn-on time from enable R_ =300 Q, C_=35pF —40°C to +85°C 185 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 195 ns
Ve =18V 25°C 120 180 ns
torr eny | Turn-off time from enable R =300 Q, C_ =35 pF —40°C to +85°C 200 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 205 ns
V=18V, 25°C 45 ns
team Break-before-make time delay R =300 Q, C_=35pF —40°C to +85°C 1 ns
Refer to Break-Before-Make Z40°C to +125°C 1 ns
N 25°C 0.15 ms
Device turn on time Vop rise time = 14s
Ton (VDD) R =300 Q, C_ =35 pF —40°C to +85°C 0.17 ms
(Vop to output) Refer to Turn-on (VDD) Time
—40°C to +125°C 0.17 ms
. R . =50Q,C_ =5pF o
tpp Propagation delay Refer to Propagation Delay 25°C 930 ps
- Vp=22V,C_=1nF o
Qg Charge injection Refer to Charge Injection 25°C -16 pC
R|_=5OQ,C|_=5PF
Oiso Off-isolation Vs =6V, f=100 kHz 25°C -75 dB
Refer to Off Isolation
R.=50Q,C =5pF
Oiso Off-isolation Vs=6V,f=1MHz 25°C -55 dB
Refer to Off Isolation
R|_=5OQ,C|_=5DF
XTALK Crosstalk Vg=6V,f=100 kHz 25°C -117 dB
Refer to Crosstalk
RL=5OQ,CL=5pF
XTALK Crosstalk Vg=6V,f=1MHz 25°C -106 dB
Refer to Crosstalk
R . =50Q,C_ =5pF
BW —3dB Bandwidth Vg=6V 25°C 37 MHz
Refer to Bandwidth
; R . =50Q,C_ =5pF .
I Insertion loss Ve=6V,f=1MHz 25°C -0.18 dB
Vpp =0.62Von VDD and VSS
ACPSRR | AC Power Supply Rejection Ratio fR:L T fAOH(Z) »CL=5pF, 25°C -60 dB
Refer to ACPSRR
Vpp =22V, VBIAS =22V
. . . R, = 10kQ, C_=5pF, o o
THD+N Total Harmonic Distortion + Noise f= 20 Hz to 20 kHz 25°C 0.0004 %
Refer to THD + Noise
Cs(oFF) Source off capacitance Vg=6V,f=1MHz 25°C 34 pF
Cp(oFF) Drain off capacitance Vg=6V,f=1MHz 25°C 48 pF
Cs(on) On capacitance Vs=6V,f=1MHz 25°C 146 pF
Cp(on)
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5.12 12 V Single Supply: Electrical Characteristics

Vpp = +12V = 10%, Vgs = 0V, GND = 0 V (unless otherwise noted)
Typical at Vpp = +12V, Vgs = 0V, Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
ANALOG SWITCH
Vs=0V1to 10V 25°C 46 6 @
Ron On-resistance Ip =-10 mA —40°C to +85°C 7.5 Q
Refer to On-Resistance Z40°C to +125°C 8.4 Q
On-resistance mismatch between Vs=0Vio 10V 2 — 02 g
ARoN Ip=-10 mA —40°C to +85°C 0.32 Q
channels Refer to On-Resistance
—40°C to +125°C 0.35 Q
Vs=0Vto 10V 25°C 12 2 Q
RonFLar | On-resistance flatness Is =-10 mA —40°C to +85°C 22 Q
Refer to On-Resistance Z40°C to +125°C 24 a
. . Vs=6V,Ilg=-10 mA o o o
RonprirT | On-resistance drift Refer to On-Resistance —40°C to +125°C 0.017 Q/°C
Vpp=13.2V,Vgs=0V 25°C -0.5 0.05 0.5 nA
Switch state is off N o
Is(OFF) Source off leakage current(") Vg=10V/1V —40°C o +85°C -2 nA
Vp=1V/10V o o
Refer to Off-Leakage Current —40°Cto +125°C -12 12 nA
Vpp=13.2V,Vgs=0V 25°C -0.5 0.05 0.5 nA
Switch state is off S S
Ip(oFF) Drain off leakage current(") Vs=10V/1V —40°C 1o +85°C -3 nA
Vp=1V/10V o o
Refer to Off-Leakage Current —40°Cto +125°C 23 23| nA
Vpp=13.2V,Vgs=0V 25°C -1.5 0.05 1.5 nA
Is(on) @ Switch state is on 0o o N
Inon) Channel on leakage current Vs=Vp=10Vor1V 40°C to +85°C 3 3 nA
Refer to On-Leakage Current —40°C to +125°C -15 15 nA
LOGIC INPUTS (SEL / EN pins)
Viy Logic voltage high —40°C to +125°C 1.3 44 \%
Vi Logic voltage low —40°C to +125°C 0.8 \%
™ Input leakage current —40°C to +125°C 0.005 2 MA
I Input leakage current —40°C to +125°C -1 -0.005 pA
Cin Logic input capacitance —40°C to +125°C 3 pF
POWER SUPPLY
25°C 10 35 pA
VDD=13-2V,VSS=OV —_40° °
Ibp Vpp supply current Logic inputs = 0V, 5V, or Vpp 40°C to +85°C 45 pA
—40°C to +125°C 55 pA

(1)  When Vgis 10V, Vp is 1V, or when Vg is 1V, Vp is 10V.
(2) When Vg is at a voltage potential, Vp is floating, or when Vp is at a voltage potential, Vg is floating.
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5.13 12 V Single Supply: Switching Characteristics
Vpp = +12V £ 10%, Vgs = 0V, GND = 0 V (unless otherwise noted)

Typical at Vpp = +12V, Vgs = 0V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
Ve=8V 25°C 180 185 ns
trrRAN Transition time from control input R =300 Q, C_ =35 pF —40°C to +85°C 215 ns
Refer to Transition Time _40°C to +125°C 235 ns
Ve=8V 25°C 120 180 ns
ton EN) Turn-on time from enable R_ =300 Q, C_=35pF —40°C to +85°C 210 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 230 ns
Ve=8V 25°C 130 210 ns
torr eny | Turn-off time from enable R =300 Q, C_ =35 pF —40°C to +85°C 235 ns
Refer to Turn-on and Turn-off Time Z40°C to +125°C 250 ns
Vs=8V, 25°C 40 ns
team Break-before-make time delay R =300 Q, C_=35pF —40°C to +85°C 1 ns
Refer to Break-Before-Make Z40°C to +125°C 1 ns
Device turn on time Vop rise time = 100ns 2 o ™
Ton (VDD) R =300 Q, C_ =35 pF —40°C to +85°C 0.2 ms
(Vop to output) Refer to Turn-on (VDD) Time
—40°C to +125°C 0.2 ms
. R . =50Q,C_ =5pF o
tpp Propagation delay Refer to Propagation Delay 25°C 740 ps
- Vp=6V,C_=1nF o
Qi Charge injection Refer to Charge Injection 25°C -6 pC
R|_=5OQ,C|_=5PF
Oiso Off-isolation Vs =6V, f=100 kHz 25°C -75 dB
Refer to Off Isolation
R.=50Q,C =5pF
Oiso Off-isolation Vs=6V,f=1MHz 25°C -55 dB
Refer to Off Isolation
R|_=5OQ,C|_=5DF
XTALK Crosstalk Vg=6V,f=100 kHz 25°C -117 dB
Refer to Crosstalk
RL=5OQ,CL=5pF
XTALK Crosstalk Vg=6V,f=1MHz 25°C -106 dB
Refer to Crosstalk
R . =50Q,C_ =5pF
BW —3dB Bandwidth Vg=6V 25°C 42 MHz
Refer to Bandwidth
; R . =50Q,C_ =5pF .
I Insertion loss Ve=6V,f=1MHz 25°C -0.3 dB
Vpp =0.62Von VDD and VSS
ACPSRR | AC Power Supply Rejection Ratio fR:L T fAOH(Z) »CL=5pF, 25°C 65 dB
Refer to ACPSRR
Vpp=6V, Vgas =6V
. . . R, = 10kQ, C_=5pF, o o
THD+N Total Harmonic Distortion + Noise f= 20 Hz to 20 kHz 25°C 0.0009 %
Refer to THD + Noise
Cs(oFF) Source off capacitance Vg=6V,f=1MHz 25°C 38 pF
Cp(oFF) Drain off capacitance Vg=6V,f=1MHz 25°C 56 pF
Cs(on) On capacitance Vs=6V,f=1MHz 25°C 150 pF
Cp(on)
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5.14 Typical Characteristics

at Tp = 25°C
5 8
— Vpp=22V, Vg =22V — Vpp= 135V, Vgs =135V
Vpp=20V, Vss =-20V 7 Vop = 12V, Vg = ~12V
— Vpp=18V, Vgg =18V — Vop=10V, Vgg =-10V
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g g
Q
8 s > A
o] ©
2 3 b
2 8 4
o ~ a\ /‘ o
=4 =
SN N vl S, N\ /N/_
2
1 1
25 20 45 -0 -5 0 5 10 15 20 25 A5 10 5 0 5 10 15

Vs or Vp - Source or Drain Voltage (V)

Figure 5-1. On-Resistance vs Source or Drain Voltage — Dual

Vs or Vp - Source or Drain Voltage (V)

Figure 5-2. On-Resistance vs Source or Drain Voltage — Dual
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Figure 5-3. On-Resistance vs Source or Drain Voltage — Single

Supply Supply
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— Vpp=44V,Vgs=0V — Vpp=15V, Vgs =0V
Vpp=36V,Vss=0V — Vpp =12V, Vgs =0V
— Vpp=24V,Vgg=0V 12 Vpp = 10.8V, Vsg =0V
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Figure 5-4. On-Resistance vs Source or Drain Voltage — Single
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Figure 5-5. On-Resistance vs Temperature

Supply Supply
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Figure 5-6. On-Resistance vs Temperature
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5.14 Typical Characteristics (continued)

at Tp = 25°C
12 10
" — Ta=125°C — Ta=125°C
—— Ta=85°C 9 — Ta=85°C
10 Ta=25°C Ta=25°C
0 — Ta=-40°C 8 — Ta=-40°C
S S 7
9 8 P
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% 5 | é i /\
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5 4 3 =2 1 0 1 2 3 4 5 0 2 4 6 8 10 12
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
Vpp=5V,Vgg=-5V Vpop =12V, Vgs=0V
Figure 5-7. On-Resistance vs Temperature Figure 5-8. On-Resistance vs Temperature
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Figure 5-9. On-Resistance vs Temperature bD S8
Figure 5-10. Leakage Current vs Temperature
25 40
20| — Toworp VsiVo = 10 V110V — Iporr) Vs/Vp =1V/30 V
InoFF) Vs/Vp = 10 V/=10 V 30 InoFrF) Vs/Vp =30 V/1 V
15| — lon 10V — lony 1V
s — lon 10V —~ 20— lon) 30V
< 10| — Isiorr) VsVp=-10 V10V z — ls(orr) Vs/Vp = 1 V/30 V
z 5| — Is(oFF) Ve/Vp =10 V/=10 V z 10| — Is(orF) Vs/Vp = 30 V/1 V
3 0 3 0
o o
o) \\ © ~
o .5 N o \
S \ g -10
© [
370 3 20 AN
-15
-20 -30
25 -40
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
Vpp =15V, Vgg =-15V Vpp =36V, Vgs =0V
Figure 5-11. Leakage Current vs Temperature Figure 5-12. Leakage Current vs Temperature

Copyright © 2024 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TMUX7219-Q1

15


https://www.ti.com
https://www.ti.com/product/TMUX7219-Q1
https://www.ti.com/lit/pdf/SCDS438
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCDS438C&partnum=TMUX7219-Q1
https://www.ti.com/product/tmux7219-q1?qgpn=tmux7219-q1

TMUX7219-Q1
SCDS438C — JANUARY 2021 — REVISED DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com

5.14 Typical Characteristics (continued)

at Ty =25°C
20 50
— Iporr Ve/Vp=1V/10V — Vpp=20V,Vss=-20V
15 IoorF) Ve/Vp =10 V1 V 45 — Vpp=15V,Vgg=-15V
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Figure 5-13. Leakage Current vs Temperature
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Figure 5-14. Supply Current vs Logic Voltage

Figure 5-15. Charge Injection vs Source Voltage — Dual Supply
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Figure 5-16. Charge Injection vs Drain Voltage — Dual Supply
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Figure 5-17. Charge Injection vs Source Voltage — Single Supply
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Figure 5-18. Charge Injection vs Drian Voltage — Single Supply
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5.14 Typical Characteristics (continued)

at Ty = 25