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5 Pin Configuration and Functions
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—— & 5-2. RRP (Preview) Package,
& 5-1. PW Package, 16-Pin WQFN (Top View)
16-Pin TSSOP (Top View)
# 5-1. Pin Functions
PIN
TYPE( DESCRIPTION
NAME TSSOP WQFN®
D1 3 1 110 Drain pin 1. Can be an input or output. The drain pin is not overvoltage protected.
D2 1" 9 110 Drain pin 2. Can be an input or output. The drain pin is not overvoltage protected.
Drain Response (DR) input. Tying the DR pin to GND enables the drain to be pulled to Vpp or
DR 8 5 | Vss through a 40 kQ resistor during an overvoltage fault event. The drain pin becomes open
circuit when the DR pin is a logic high or left floating.
Active high logic enable (EN) pin, has internal 4 M Q pull-down resistor. The device is disabled
EN 14 12 | and all switches become high impedance when the pin is low. As provided in % 8-1, when the
pin is high, the SELXx logic inputs determine individual switch states.
General fault flag. This pin is an open drain output and is asserted low when overvoltage
FF 15 13 (0] condition is detected on any of the source (Sxy) input pins. Connect this pin to an external
supply (1.8 V to 5.5 V) through a 1 kQ pull-up resistor.
GND 6 4 P Ground (0 V) reference
N.C. 7 7 — No internal connection. This pin can be shorted to GND or left floating.
S1A 2 16 110 Overvoltage protected source pin 1A. Can be an input or output.
S1B 4 2 110 Overvoltage protected source pin 1B. Can be an input or output.
S2A 10 8 110 Overvoltage protected source pin 2A. Can be an input or output.
S2B 12 10 110 Overvoltage protected source pin 2B. Can be an input or output.
SEL1 1 15 | Logic control input 1.
SEL2 9 6 | Logic control input 2.
Specific fault flag. This pin is an open drain output and is asserted low when an overvoltage
- 16 14 o condition is detected on a specific (Sxy) input pin, depending on the state of the SELx pins, as
provided in % 8-1. Connect this pin to an external supply (1.8 V to 5.5 V) through a 1 kQ pull-
up resistor.
Positive power supply. This pin is the most positive power-supply potential. Connect a
Vpp 13 " P decoupling capacitor ranging from 0.1 pF to 10 pyF between Vpp and GND for reliable
operation.
Negative power supply. This pin is the most negative power-supply potential. This pin can be
Vss 5 3 P connected to ground in single-supply applications. Connect a decoupling capacitor ranging
from 0.1 pF to 10 yF between Vgg and GND for reliable operation.
The thermal pad is not connected internally. It is recommended to tie the pad to GND or VSS
Thermal Pad —
for best performance.
(1) 1 =input, O = output, I/O = input and output, P = power.

(2) Preview package.
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6 Specifications
6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Vpp to Vss 48 Vv
Vpp to GND Supply voltage -0.3 48 \Y
Vgg to GND -48 0.3 \%
Vs to GND Source input pin (Sx) voltage to GND -65 65 \
Vs to Vpp Source input pin (Sx) voltage to Vpp -90 \%
Vg to Vgs Source input pin (Sx) voltage to Vgg 90 \Y
Vp Drain pin (Dx) voltage Vgs - 0.7 Vpp+0.7 \
Vioasic Logic control input pin voltage (EN, SELx, DR)® GND -0.7 48 \%
Ve Logic output pin voltage (FF, SF)®@ GND -0.7 6 Vv
lLoaic Logic control input pin current (EN, SELx, DR)®® -30 30 mA
(S Logic output pin current (FF, SF)@) -10 10 mA
Isorlp cont) |Source or drain continuous current (Sx or Dx) Ipc 10 %®)  Ipc = 10 %) mA
Tstg Storage temperature -65 150 °C
Ta Ambient temperature -55 150 °C
T, Junction temperature 150 °C
Piot @ Total power dissipation (TSSOP) 650 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
briefly operating outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not
sustain damage, but it may not be fully functional. Operating the device in this manner may affect device reliability, functionality,
performance, and shorten the device lifetime.

(2) Stresses have to be kept at or below both voltage and current ratings at all time.

(3) Refer to Recommended Operating Conditions for Ip¢ ratings.

(4) For TSSOP package: Py derates linearly above T = 70°C by 10.1 mW/°C.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +4000

V(Esp) Electrostatic discharge | Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all 4750 \
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.
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6.3 Thermal Information

TMUX7436F
THERMAL METRIC(") PW (TSSOP) RRP (WQFN) UNIT
16 PINS 16 PINS
R ya Junction-to-ambient thermal resistance 100.4 TBD °C/W
R 0 Jc(top) Junction-to-case (top) thermal resistance 31.3 TBD °C/W
Rous Junction-to-board thermal resistance 46.4 TBD °C/W
wr Junction-to-top characterization parameter 1.7 TBD °C/W
W Junction-to-board characterization parameter 45.8 TBD °C/W
R 0 ycboty Junction-to-case (bottom) thermal resistance N/A TBD °C/W

M
report.

6.4 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

MIN NOM MAX| UNIT
Vpp - Vss (M | Power supply voltage differential 8 44 v
Vpp Positive power supply voltage 5 44
Vs Source pin (Sx) voltage (non-fault condition) Vss Vpp
Vg to GND Source pin (Sx) voltage to GND (fault condition) -60 60
Vg to Vpp @ Source pin (Sx) voltage to Vpp or Vp (fault condition) -85 \%
Vg to Vgg @ Source pin (Sx) voltage to Vgg or Vp (fault condition) 85
Vp Drain pin (Dx) voltage Vss Vpp
Vioaic Logic control input pin voltage (EN, SELx, DR) GND 44 v
Ve @ Logic output pin voltage (FF, SF) GND 55
Ta Ambient temperature -40 125| °C
_ _ _ Ta=25°C 115 mA
Ibc ?gg@;%t;scﬁggr:nt through switch operating 1 channel, Th=85°C 151 mA
Ta=125°C 85| mA
Ta=25°C 115 mA
i ma
Ta=125°C 60| mA

(M
(2
3

Vpp and Vgg can be any value as longas 8 V < (Vpp - Vss) < 44V, and the minimum Vpp is met.
Source pin voltage (Sx) under a fault condition may not exceed 85 V from supply pins (Vpp and Vss.) or drain pins (D, Dx).
Logic output pin (FF) is an open drain output and should be pulled up to a voltage within the maximum ratings.
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6.5 Electrical Characteristics: Global
at T = 25°C (unless otherwise noted)

PARAMETER \ TEST CONDITIONS \ MIN  TYP MAx\ UNIT
ANALOG SWITCH

Vr ‘Threshold voltage for fault detector 25°C ‘ 0.7 ‘ \Y
LOGIC INPUT/ OUTPUT
ViH High-level input voltage EN, SELx, DR pins -40°C to +125°C 1.3 44 \Y
Vi Low-level input voltage EN, SELx, DR pins -40°C to +125°C 0 0.8
VoL(FLAG) Low-level output voltage FF and SF pins, Iop =5 mA -40°C to +125°C 0.35
POWER SUPPLY

Undervoltage lockout (UVLO) Rising edge, single supply - 40°C to +125°C 5.1 5.8 6.6
Vuvo threshold voltage (Vpp - V. i ;

reshold voltage (Vpp - Vss) Falling edge, single supply -40°C to +125°C 5 5.7 6.4

Vpp Undervoltage lockout . _ 00 o
Vhys (UVLO) hysteresis Single supply 40°C to +125°C 0.2 \Y

Drain resistance to supply rail Drain resistance to supply rail during

Roove) during overvoltage event on overvoltage event on selected source pin 25°C 40 ke
selected source pin
6 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
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6.6 £15 V Dual Supply: Electrical Characteristics
Vpp = +15V £ 10%, Vss = - 15V £10%, GND = 0 V (unless otherwise noted)

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

PARAMETER TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
ANALOG SWITCH
25°C 8.6 11
) Vs=-10Vto+10V
. _40° o 14
Ron On-resistance Ib= - 10 mA 40°C to +85°C Q
-40°C to +125°C 16.5
25°C 0.06 0.45
On-resistance mismatch between |Vg= -10Vto+10V e B
ARon channels Ib= - 10 mA 40°C to +85°C 05| O
-40°C to +125°C 0.6
25°C 0.01 0.4
RrLaT On-resistance flatness Vs=-10Vio+10V -40°C to +85°C 04| o
Ip=-10mA
-40°C to +125°C 0.4
RoN_DRIFT On-resistance drift Vs=0V,Ig= -10 mA -40°C to +125°C 0.04 Q/°C
Vpp=16.5V,Vgg= -16.5V 25°C -0.7 0.03 0.7
Switch state is off
(1) - 40° o -
IS(OFF) Input leakage current Vg=+10V/ - 10V 40°C to +85°C 2 2 nA
Vp=-10V/+10V -40°C to +125°C -1 1"
Vpp=16.5V,Vgs= -16.5V 25°C -14 0.06 14
Switch state is off
(1) —a0° . -
Ip(oFF) Output off leakage current Vs=+10V/ - 10V 40°C to +85°C 4 4] nA
Vp=-10V/+10V -40°C to +125°C -24 24
25°C -1.4 0.08 14
| VDD=16.5V, VSS= -16.5V
IS<°N) Output on leakage current(? Switch state is on - 40°C to +85°C -4 41 nA
D(ON) =\p=+
Vs =Vp=£10V - 40°C to +125°C -27 27
FAULT CONDITION
Input leakage current Vs=+60V,GND=0V, e R
Is(Fa) durring overvoltage Vpp =165V, Vgg= -16.5V 40°Cto +125°C 100 WA
Input leakage current _ -
Is(FA) Grounded | during overvoltage with Vs =% 60 V_ GND=0V -40°C to +125°C +125 HA
Vpp =Vss =0V
grounded supply voltages
Input leakage current _ _
IS(FA) Floatin: during overvoltage with Vs __i 60 V_ GND=0V, - 40°C to +125°C 125 uA
9 . Vpp = Vss = floating
floating supply voltages
25°C -20 +0.1 20
Output leakage current Vs=+60V,GND=0V, P N -
lo(ea) during overvoltage Vpp=16.5V,Vgg= -16.5V 40°Clo +85°C 30 30 nA
-40°C to +125°C - 60 60
25°C -30 £0.01 30
Output leakage current _ _
ID(FA) Grounded during overvoltage with xzD :\?:s\é %NVD ov. -40°C to +85°C - 50 50| nA
ded ly volt
grounded supply voltages -40°C to +125°C -90 90
Output leakage current %°C i4
ID(FA) Floating during overvoltage with xs =_i\$30 V_ ﬁo’\;?inzo v - 40°C to +85°C +6 pA
; DD = Vss =
floating supply voltages "40°C to +125°C +8
25°C +1.6
lH High-level input current VEN = Vselx = Vpr = Vb HA
-40°C to +125°C 2
25°C +1
I Low-level input current VEN = VseLx = Vpr =0 HA
-40°C to +125°C 1.1
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6.6 £15 V Dual Supply: Electrical Characteristics (continued)

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

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
SWITCHING CHARACTERISTICS
25°C 435 515
) Vs=10V, o o
ton (EN) Enable turn-on time R, =300 @, C,= 12 pF 40°C to +85°C 530| ns
-40°C to +125°C 550
25°C 50 130
. Vs =10V,
- - 40° ° 140
torr (EN) Enable turn-off time R, =300 ,C = 12 pF 40°C to +85°C ns
-40°C to +125°C 150
25°C 417 540
—— Vg=10V, _a0° o
trran Transition time R, =300 @, C = 12 pF 40°C to +85°C 555| ns
-40°C to +125°C 570
25°C 110 505
tRESPONSE Fault response time R =300 @, C =12 pF -40°C to +85°C 515| ns
-40°C to +125°C 520
25°C 1600 4500
tRECOVERY Fault recovery time R_ =300 @, C =12 pF -40°C to +85°C 4800| ns
-40°C to +125°C 4800
. R_. =300 @, C. =12 pF, o
tresPoNsE(FLAG) | Fault flag response time Reu=1kQ, CL 4 =12 pF 25°C 120 ns
. R_. =300 @, C =12 pF, o
tRECOVERY(FLAG) Fault flag recovery time Rey=1kQ, CL_XF =12 pF 25°C 1 us
teem Break-before-make time delay Vs=10V, R =300 @, C =12 pF -40°C to +125°C 200 380 ns
Qing Charge injection Vg=0V,C_=1nF 25°C - 300 pC
. ) Rs=50 @,R.=50 @, C_=5pF, o _
Oiso Off-isolation Ve = 200 mViys, Vains = 0V, f = 1 MHz 25°C 60 dB
. Rs=50 @,R. =50 @, C_=5pF, o B
Intra-channel crosstalk Ve = 200 MVius, Vaias = 0 V, f = 1 MHz 25°C 62
X Rs=50 @, R.=50 @, C_=5pF, ®
. s = 2, RL= , L= 9 pF, o _
Inter-channel crosstalk Ve = 200 MVius, Vaias = 0 V, f = 1 MHz 25°C 88
B ) Rs=50 @, R_.=50 @, C_=5pF, o
BW 3 dB bandwidth Ve = 200 MVeys, Vaas = 0 V 25°C 220 MHz
. Rs=50 Q,R. =50 @, C_=5pF, o B
lLoss Insertion loss Ve = 200 mVys, Vains = 0V, f = 1 MHz 25°C 0.7 dB
- . Rs=50 Q,R . =10kQ,
THD+N Total harmonic diSIoMtion PIUSy/¢'= 15 Vg, Vaias = 0V, 25°C 0.0007 %
f=20 Hz to 20 kHz
Cs(oFF) Input off-capacitance f=1MHz,Vg=0V 25°C 13 pF
Cp(oFF) Output off-capacitance f=1MHz,Vg=0V 25°C 25 pF
gs(o"” Input/Output on-capacitance f=1MHz, V=0V 25°C 28 pF
D(ON)
POWER SUPPLY
25°C 0.32 0.5
VDD =16.5V, VSS =-16.5YV,
Ibp Vpp supply current Vselx =Vpr =0V, 5V, or Vpp, Ven=5V | -40°C to +85°C 0.5 mA
or Voo - 40°C to +125°C 0.6
25°C 0.26 0.4
VDD =16.5V, VSS =-16.5V,
lss Vss supply current Vseix=Vor=0V,5V,orVpp, Ven=5V | -40°C to +85°C 04| mA
orVoo - 40°C to +125°C 05
VDD =16.5V, VSS =-16.5V,
lenD GND current Vseix=Vor=0V,5V,or Vpp, Ven=5V |25°C 0.06 mA
or VDD
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6.6 £15 V Dual Supply: Electrical Characteristics (continued)

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

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
Vs =160V, 25°C 0.27 0.7
VDD=16.5V, VSS= ’165\/1 _ o o, 0.8
IpD(FA) Vpp supply current under fault VseLx = Vor = 0V, 5V, o Vpp, Ve = 5V 40°C to +85°C . mA
or Vpp -40°C to +125°C 0.8
Vs=%60V, 25°C 0.2 0.6
Vpp=16.5V,Vgs= -16.5V, e o
Iss(Fa) Vss supply current under fault Veery = Vor = OV, 5V, of Vop, Vex = 5V 40°C to +85°C 0.8 mA
or Vpp -40°C to +125°C 0.8
Vs=%60V,
Vpp =16.5V,Vgs= -16.5V, o
IGND(FA) GND current under fault VeeLx = Vor = 0V, 5V, or Vpp, Ven = 5V 25°C 0.15 mA
or VDD
25°C 0.15 0.5
. VDD =16.5V, VSS =-16.5YV, _ o o
IDD(DISABLE) Vpp supply current (disable mode) VeeLx = Vor = 0V, 5V, or Vpp, Ven = 0 V 40°C to +85°C 0.5 mA
-40°C to +125°C 0.5
25°C 0.1 0.4
. VDD =16.5V, VSS =-16.5YV, _ ° °
Iss(DISABLE) Vss supply current (disable mode) VseLx = Vor = 0V, 5V, o Vo, Ve = 0V 40°C to +85°C 04| mA
-40°C to +125°C 0.4
(1)  When Vg is positive,Vp is negative. And when Vg is negative, Vp is positive.

@

When Vg is at a voltage potential, Vp is floating. And when Vp is at a voltage potential, Vg is floating.
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6.7 £20 V Dual Supply: Electrical Characteristics

Vpp = +20V £ 10%, Vss = - 20V £10%, GND = 0 V (unless otherwise noted)
Typical at Vpp = +20V, Vgs = - 20V, Tpo = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
ANALOG SWITCH
25°C 8.6 11
. Vs=-15Vto+15V
. _40° o 14
Ron On-resistance Ib= - 10 mA 40°C to +85°C Q
-40°C to +125°C 17
25°C 0.06 0.35
On-resistance mismatch between |Vg= -15Vto+15V e B
A Ron channels Ip= -10mA 40°C o +85°C 05 @
-40°C to +125°C 0.5
25°C 0.015 0.4
RrLaT On-resistance flatness Vs=-15Vio+15V -40°C to +85°C 05| o
Ip=-10mA
-40°C to +125°C 0.5
RoN_DRIFT On-resistance drift Vs=0V,Ig= -10 mA -40°C to +125°C 0.04 Q/°C
Vpp =22V, Vgg = -22V 25°C -0.7 0.03 0.7
Switch state is off
(1) ~40° o _
IS(OFF) Input leakage current Vg=+15V/ - 15V 40°C to +85°C 2 2 nA
Vp=-15V/+15V -40°C to +125°C -1 1"
Vpp =22V, Vgg = -22V 25°C -14 0.06 14
Switch state is off
(1) - 40° o -
Ip(oFF) Output off leakage current Ve=+15V/ - 15V 40°C to +85°C 4 4] nA
Vp=-15V/+15V -40°C to +125°C -24 24
25°C -1.4 0.08 14
| VDD=22V1VSS=722V
IS<°N) Output on leakage current(? Switch state is on - 40°C to +85°C -4 41 nA
D(ON) =Vn =+
Vs =Vp=£15V - 40°C to +125°C -27 27
FAULT CONDITION
Input leakage current Vs=+60V,GND=0V, e R
Is(Fa) durring overvoltage Vpp =22V, Vgg = - 22V 40°Cto +125°C *85 WA
Input leakage current _ -
Is(FA) Grounded | during overvoltage with Vs =% 60 V_ GND=0V, -40°C to +125°C +125 HA
Vpp=Vss= 0V
grounded supply voltages
Input leakage current _ _
IS(FA) Floatin: during overvoltage with Vs __i 60 V_ GND=0V, - 40°C to +125°C 125 uA
9 . Vpp = Vss = floating
floating supply voltages
25°C -50 +5 50
Output leakage current Vs=+60V,GND=0V, P N -
lo(ea) during overvoltage Vpp =22V, Vgg= - 22V, 40°Clo +85°C 0 0] nA
-40°C to +125°C -90 90
25°C -30 +10 30
Output leakage current _ _
ID(FA) Grounded during overvoltage with xzD :\?:s\é %NVD ov. -40°C to +85°C - 50 50| nA
ded ly volt
grounded supply voltages ~ 40°C to +125°C -90 90
Output leakage current %°C i4
ID(FA) Floating during overvoltage with xs =_i\$30 V_ ﬁo’\;?inzo v - 40°C to +85°C +6 pA
; DD = Vss =
floating supply voltages "40°C to +125°C +8
25°C +1.8
iy High-level input current Ven = VseLx = Vbr = Vob A
-40°C to +125°C 2.2
25°C +1
I Low-level input current Ven = Vselx = Vpr =0 uA
-40°C to +125°C 1.1
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6.7 £20 V Dual Supply: Electrical Characteristics (continued)

Vpp =+20 V £ 10%, Vss = - 20V £10%, GND = 0 V (unless otherwise noted)
Typical at Vpp =420V, Vgg = - 20V, Tpo = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
SWITCHING CHARACTERISTICS
25°C 430 535
) Vg=10V, ~ e N
ton (EN) Enable turn-on time R, =300 @, C,= 12 pF 40°C to +85°C 560| ns
-40°C to +125°C 585
25°C 50 120
) Vg=10V,
- -40° ° 130
torF EN) Enable turn-off time R, =300 @, C = 12 pF 40°C to +85°C 3 ns
-40°C to +125°C 150
25°C 433 555
L Vs=10V,
) _a0° o 71
trraN Transition time R, =300 @, C = 12 pF 40°C to +85°C 5 ns
-40°C to +125°C 580
25°C 110 505
tRESPONSE Fault response time R =300 @, C =12 pF -40°C to +85°C 515| ns
-40°C to +125°C 520
25°C 1600 4500
tRECOVERY Fault recovery time R_ =300 @, C =12 pF -40°C to +85°C 4900| ns
-40°C to +125°C 4900
. R =300 @, C =12 pF, o
tresPoNsE(FLAG) | Fault flag response time Reu=1kQ, CL 4 =12 pF 25°C 140 ns
. R_ =300 @, C =12 pF, o
tRECOVERY(FLAG) Fault flag recovery time Rey=1kQ, CL_XF =12 pF 25°C 1 us
teem Break-before-make time delay Vs=10V, R =300 @, C =12 pF -40°C to +125°C 210 400 ns
Qing Charge injection Vg=0V,C_=1nF 25°C -330 pC
L Rs=50 Q@,R_ =50 Q, C_=5pF, . ~
Oiso Off-isolation Ve = 200 mViys, Vains = 0V, f = 1 MHz 25°C 60 dB
! Rs=50 Q,R_=50 @, C_ =5 pF, . ~
Intra-channel crosstalk Ve = 200 MVius, Vaias = 0 V, f = 1 MHz 25°C 64
Xk Rs=50 @,R. =50 @, C_ =5pF, e
. s = 2, RL= , L= 9 pF, o _
Inter-channel crosstalk Ve = 200 MVius, Vaias = 0 V, f = 1 MHz 25°C 81
_ . Rs=50 @,R. =50 @, C_ =5pF, o
BW 3 dB bandwidth Ve = 200 MVius, Vaias = 0 V 25°C 230 MHz
) Rs=50 Q,R_ =50 @, C__=5pF, o -
lLoss Insertion loss Ve = 200 mVys, Vains = 0V, f = 1 MHz 25°C 0.7 dB
S Rs=50 @, R =10kQ,
THD+N Total harmonic diStortion PIUS /¢~ 20 Vg, Vaias = 0V, 25°C 0.0008 %
f=20 Hz to 20 kHz
Cs(oFF) Input off-capacitance f=1MHz,Vg=0V 25°C 12 pF
Cp(oFF) Output off-capacitance f=1MHz,Vg=0V 25°C 24 pF
gs(o"” Input/Output on-capacitance f=1MHz, V=0V 25°C 27 pF
D(ON)
POWER SUPPLY
25°C 0.32 0.5
VDD =22V, VSS =-22V,
Ibp Vpp supply current Vselx =Vpr =0V, 5V, or Vpp, Ven=5V | -40°C to +85°C 0.5 mA
or Voo - 40°C to +125°C 0.6
25°C 0.26 0.4
VDD =22V, VSS =-22V,
lss Vss supply current Vseix=Vor=0V,5V,orVpp, Ven=5V | -40°C to +85°C 04| mA
orVoo - 40°C to +125°C 05
VDD =22V, Vss =-22V,
lenD GND current Vseix=Vor=0V,5V,orVpp, Ven=5V [25°C 0.06 mA
or VDD
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6.7 £20 V Dual Supply: Electrical Characteristics (continued)

Vpp =+20 V £ 10%, Vss = - 20V £10%, GND = 0 V (unless otherwise noted)
Typical at Vpp =420V, Vgg = - 20V, Tpo = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
Vs=%60V, 25°C 0.27 0.8
Vpp =22V, Vgg = -22V, —a0° o
IpD(FA) Vpp supply current under fault VseLx = Vo = 0 V. 5 V., of Vpp, Ve = 5V 40°C to +85°C 11 mA
or Vpp -40°C to +125°C 1
Vs=%60V, 25°C 0.2 0.7
Vpp =22V, Vgg = -22V, _An° B
Iss(Fa) Vss supply current under fault VeeLx = Vor = 0V, 5V, of Vpp, Ven = 5V 40°C to +85°C 11 mA
or Vpp -40°C to +125°C 1
Vs=%60V,
Vpp =22V, Vgs = -22V, o
IGND(FA) GND current under fault VeeLx = Vor = 0V, 5V, of Vpp, Ven = 5V 25°C 0.15 mA
or Vpp
25°C 0.15 0.5
) Vpp =22V, Vgs = -22V, _a0° o
IpD(DISABLE) Vpp supply current (disable mode) VeeLx = Vor = 0V, 5V, of Vpp, Ve = 0 V 40°C to +85°C 0.5 mA
-40°C to +125°C 0.5
25°C 0.1 0.4
) Vpp =22V, Vgg = -22V, —Ane o
Iss(DISABLE) Vgs supply current (disable mode) VseLx = Vpr = 0V, 5 V., or Voo, Ve = 0V 40°C to +85°C 04| mA
-40°C to +125°C 0.4

(1)  When Vg is positive,Vp is negative. And when Vg is negative, Vp is positive.
(2) When Vg is at a voltage potential, Vp is floating. And when Vp is at a voltage potential, Vg is floating.
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6.8 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
25°C 8.6 1
. Vs=0Vto7.8YV, P N
Ron On-resistance ls= - 10 mA 40°C to +85°C 15 Q
-40°C to +125°C 18
25°C 0.06 0.5
On-resistance mismatch between |[Vs=0Vto 7.8V, e N
ARon channels Is= -10 mA 40°Cto +85°C 06| «
-40°C to +125°C 0.7
25°C 0.06 0.4
RFLaT On-resistance flatness VS_= 0Vto7.8V, -40°C to +85°C 0.5 Q
Is= -10mA
-40°C to +125°C 0.5
RoN_DRIFT On-resistance drift Vg=6V,Is= -10 mA -40°C to +125°C 0.04 Q/°C
Vpp=13.2V,Vgs =0V 25°C -0.7 0.03 0.7
Switch state is off
(1) —40° o _
Is(oFF) Input leakage current Ve=10V/1V 40°C to +85°C 2 2| nA
Vp=1V/10V -40°C to +125°C -1 "
Vpp=13.2V,Vgs=0V 25°C -1.4 0.06 14
Switch state is off
(1) —a0° . B
Ip(oFF) Output off leakage current Ve=10V/1V 40°C to +85°C 4 4] nA
Vp=1V/10V -40°C to +125°C -24 24
25°C -1. 0.08 14
| VDD=13-2V,VSS=OV 14
IS<°N) Output on leakage current(@ Switch state is on - 40°C to +85°C -4 4] nA
D(ON) Vs=Vp=10Vor1V
-40°C to +125°C -26 26
FAULT CONDITION
Input leakage current Vg=+60V,GND =0V, P o
Isen durring overvoltage Vpp=13.2V,Vgs=0V 40°C to +125°C 130 WA
Input leakage current _ _
Is(FA) Grounded during overvoltage with Vs = 60 V_ GND=0V, -40°C to +125°C +125 uA
grounded supply voltages
Input leakage current _ _
IS(FA) Floating during overvoltage with Vs = 60 V_ GND=0V, -40°C to +125°C +125 uA
. Vpp = Vsg = floating
floating supply voltages
25°C -20 +2 20
Output leakage current Vs=+60V,GND =0V, e N N
Io(ea) during overvoltage Vpp =132V, Vgg =0V 40°C to +85°C 30 30| nA
-40°C to +125°C - 50 50
25°C -30 +10 30
Out_put leakage curre'nt Vs=+60V,GND=0V, - -
ID(FA) Grounded during overvoltage with Vpp = Vss = 0V -40°C to +85°C -50 50| nA
rounded supply voltages
g PPl 9 -40°C to +125°C -90 90
25°C +4
Output leakage current _ _
ID(FA) Floating during overvoltage with zs __i\?o V_ ﬁor\:lltjingo v -40°C to +85°C +6 WA
; DD = Vss =
floating supply voltages T40°C to +125°C 8
25°C 1.6
lin High-level input current VeN = VseLx = Vbr = Vop A
-40°C to +125°C +2
25°C +1
I Low-level input current VeN = Vselx = Vpr =0 HA
-40°C to +125°C +1.1
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6.8 12 V Single Supply: Electrical Characteristics (continued)

Vpp = +12V £ 10%, Vss = 0 V, 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
SWITCHING CHARACTERISTICS
25°C 350 515
t Enable turn-on time Vs=8Y, -40°C to +85°C 530| ns
ON (EN) R_ =300 @, C =12 pF
-40°C to +125°C 550
25°C 85 200
t Enable turn-off time Vs=8VY, -40°C to +85°C 210| ns
OFF (EN) RL =300 Q, C.= 12 pF
-40°C to +125°C 210
25°C 360 520
t Transition time Vs=8V, -40°C to +85°C 540| ns
TRAN R_ =300 Q,C =12 pF
-40°C to +125°C 560
25°C 180 765
tRESPONSE Fault response time R_ =300 @, C =12 pF -40°C to +85°C 765| ns
-40°C to +125°C 765
25°C 950 2400
tRECOVERY Fault recovery time R_ =300 @, C =12 pF -40°C to +85°C 2900| ns
-40°C to +125°C 2900
. R_. =300 @, C =12 pF, o
tresPoNsE(FLAG) | Fault flag response time Reu=1k0, CL 4 =12 pF 25°C 160 ns
. R_. =300 @, C =12 pF, o
trRecoverY(FLAG) | Fault flag recovery time Reu=1kQ, CLx =12 pF 25°C 0.7 us
teem Break-before-make time delay Vg=8V,R =300 @, C =12 pF 25°C 155 250 ns
Qing Charge injection Vg=6V,C_=1nF 25°C -203 pC
y . Rs =50 Q,R =50 Q, C =5 pF, o B
Oiso Off-isolation Ve = 200 mVeys, Vaas = 0V, f = 1 MHz 25°C 56 dB
. Rs =50 Q,R =50 Q, C, =5 pF, o B
Intra-channel crosstalk Ve = 200 MVeys, Vaas = 8 V, = 1 MHz 25°C 58
Xk Rs=50 Q,R =50 Q, C, =5 pF, 98
~ s = L= , L =9 pF, ° B
Inter-channel crosstalk Ve = 200 mVys, Vaas = 6V, f = 1 MHz 25°C 81
B . Rs=50 Q,R =50 Q, C, =5 pF, o
BW 3 dB bandwidth Ve = 200 MVeys, Ve = 0 V 25°C 213 MHz
) Rs =50 Q,R =50 Q, C, =5 pF, o B
ILoss Insertion loss Va = 200 mVeys, Vaas = 0V, f = 1 MHz 25°C 0.7 dB
- . Rs=50 Q,R =10k Q,
THD+N Ic;:iharmomc distortion plus Ve = 6 Vpp, Veas = 6 V, 25°C 0.0009 %
f =20 Hz to 20 kHz
Cs(oFF) Input off-capacitance f=1MHz,Vg=6V 25°C 13 pF
Cp(oFF) Output off-capacitance f=1MHz, Vg=6V 25°C 28 pF
Cs(on) Input/Output on-capacitance f=1MHz, Vg=6V 25°C 31 pF
Cp(on)
POWER SUPPLY
25°C 0.3 0.5
Vpp=13.2V,Vgs=0V, mA
Iop Vpp supply current Vseix =Vpr=0V,5V, orVpp, Ven =5V -40°C to +85°C 0.5
or Voo - 40°C to +125°C 06| mA
25°C 0.14 0.4
VDD =13.2V, VSS =0V,
Iss Vgs supply current Vselx=Vpr=0V,5V,orVpp, Ven=5V | -40°C to +85°C 04| mA
orVoo - 40°C to +125°C 0.4
VDD =13.2V, VSS =0V,
lanD GND current Vserx = Vpr=0V,5V, orVpp, Ven =5V 25°C 0.06 mA
or VDD
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6.8 12 V Single Supply: Electrical Characteristics (continued)

Vpp = +12V £ 10%, Vss = 0 V, 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
Vs=160V, 25°C 0.25 0.6
VDD= 13.2V, V35=0V, _ ° °
Ipb(FA) Vpp supply current under fault VstLy = Vor = 0 V, 5 V, or Vpp, Ven = 5 V 40°C to +85°C 0.7| mA
or Vpp -40°C to +125°C 0.7
Vg =60V, 25°C 0.15 0.5
VDD= 13.2V, VSS=0V« _ o o
Iss(Fa) Vss supply current under fault VstLy = Vor = 0V, 5 V, or Vp, Ven = 5 V 40°C to +85°C 0.5| mA
or Vpp -40°C to +125°C 0.5
Vs=160V,
VDD= 13.2V, VSS=0Vv °
IGND(FA) GND current under fault VstLy = Vor = 0V, 5 V, or Vpp, Ven = 5 V 25°C 0.15 mA
or VDD
25°C 0.15 0.5
. Vpp=13.2V,Vgs=0V, e o
IDD(DISABLE) Vpp supply current (disable mode) VstLx = Vg = 0V, 5V, or Voo, Ven = 0V 40°C to +85°C 05| mA
-40°C to +125°C 0.5
25°C 0.1 0.4
. Vpp=13.2V,Vgs=0V, o o
ISs(DISABLE) Vss supply current (disable mode) VseLx = Vpr = 0V, 5 V., or Voo, Ve = 0V 40°C to +85°C 04| mA
-40°C to +125°C 0.4
(1) WhenVgis 10V, Vpis 1V.OrwhenVgis 1V, Vpis 10 V.

)

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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6.9 36 V Single Supply: Electrical Characteristics

Vpp =+36 V = 10%, Vgs = 0V, GND = 0 V (unless otherwise noted)
Typical at Vpp = +36 V, Vgs =0V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
ANALOG SWITCH
25°C 8.6 1
) Vs=0Vto30V, P N
Ron On-resistance ls= - 10 mA 40°C to +85°C 14 Q
-40°C to +125°C 17
25°C 0.06 0.5
On-resistance mismatch between |[Vs=0V1to 30V, e N
ARon channels Is= - 10 mA 40°Co +85°C 06| o
-40°C to +125°C 0.7
25°C 0.07 0.4
RFLaT On-resistance flatness VS_= 0Vto30V, -40°C to +85°C 0.5 Q
Is= -10mA
-40°C to +125°C 0.5
RoN_DRIFT On-resistance drift Vg=18V,Is= -1 mA -40°C to +125°C 0.04 Q/°C
Vpp =39.6V,Vgs=0V 25°C -0.7 0.05 0.7
Switch state is off
(1) —40° o _
Is(oFF) Input leakage current Ve=30V/1V 40°C to +85°C 2 2| nA
Vp=1V/30V -40°C to +125°C -1 1
Vpp =39.6V,Vgs=0V 25°C -1.4 0.1 14
Switch state is off
(1) e . -
Ip(oFF) Output off leakage current Ve=30V/1V 40°C to +85°C 4 4] nA
Vp=1V/30V -40°C to +125°C -24 24
25°C -1. 0.15 14
| VDD=39.6V, VSS=OV 14
IS<°N) Output on leakage current(@ Switch state is on - 40°C to +85°C -4 4] nA
D(ON) Vs=Vp=30Vor1V
-40°C to +125°C -27 27
FAULT CONDITION
Input leakage current Vg=60/ -40V, e o
IsEn durring overvoltage Vpp =39.6 V, Vgs =0V, GND =0 V 40°C to +125°C 90 HA
Input leakage current _
: . Vs=160V, R o
IS(FA) Grounded during overvoltage with _ _ _ -40°C to +125°C +125 uA
Vpp=Vss=0V,GND =0V
grounded supply voltages
Input leakage current _
I i during overvoltage with Vs =60V, - 40°C to +125°C +125 A
S(FA) Floating 9 9 Vpp = Vs = floating, GND = 0 V, 0 * H
floating supply voltages
25°C -20 +2 20
Output leakage current Vg=60/ -40V, S o _
IoEa) during overvoltage Vop = 39.6 V, Ves = 0, GND = 0V 40°C to +85°C 30 30| nA
-40°C to +125°C - 60 60
25°C -30 +10 30
Output leakage current _ _
ID(FA) Grounded during overvoltage with xzo_:\(/s:s\é C(;)NVD =0V, -40°C to +85°C -50 50| nA
ded ly volt
grounded supply vottages -40°C to +125°C -90 90
25°C +4
Output leakage current _ _
ID(FA) Fioating during overvoltage with xs __i\?o V_ gor\illtjin_go v - 40°C to +85°C 16 uA
: DD = Vss =
floating supply voltages T40°C to +125°C 8
25°C 2.7
iy High-level input current Ven = VseLx = Vbr = Vob uA
-40°C to +125°C +3.1
25°C +1
I Low-level input current VeN = Vselx = Vpr =0 uA
-40°C to +125°C +1.1
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6.9 36 V Single Supply: Electrical Characteristics (continued)

Vpp = +36 V + 10%, Vss = 0 V, GND = 0 V (unless otherwise noted)
Typical at Vpp = +36 V, Vgs =0V, Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
SWITCHING CHARACTERISTICS
25°C 370 520
. Vs =18V,
- - 40° ° 50
ton EN) Enable turn-on time R, =300 @, C = 12 pF 40°C to +85°C 5 ns
-40°C to +125°C 560
25°C 100 210
. Vs =18V,
|- ’ - 3 o 2
torr EN) Enable turn-off time R, =300 ©, C = 12 pF 40°C to +85°C 30| ns
-40°C to +125°C 230
25°C 365 540
—— Vs=18YV, e N
trran Transition time R, =300 9, C = 12 pF 40°C to +85°C 560| ns
-40°C to +125°C 570
25°C 120 340
tRESPONSE Fault response time R_ =300 @, C =12 pF -40°C to +85°C 360| ns
-40°C to +125°C 385
25°C 1250 2350
tRECOVERY Fault recovery time R_ =300 @, C =12 pF -40°C to +85°C 2850 ns
-40°C to +125°C 2850
. RL =300 @, C =12 pF, o
tresPoNsE(FLAG) | Fault flag response time Reu=1k0, CL 4 =12 pF 25°C 100 ns
. RL =300 @, C =12 pF, o
trRecoverY(FLAG) | Fault flag recovery time Reu=1kQ, CLx =12 pF 25°C 1 us
teem Break-before-make time delay Vg =18V, R =300 @, C =12 pF 25°C 160 270 ns
Qing Charge injection Vs=18V,C =1nF 25°C - 300 pC
y ) Rs=50 Q,R_. =50 @, C_=5pF, o B
Oiso Off-isolation Ve = 200 MVeys, Vaas = 8 V, f = 1 MHz 25°C 56 dB
. Rs=50 Q,R. =50 Q, C_=5pF, o B
Intra-channel crosstalk Ve = 200 MVeys, Vaas = 8 V, = 1 MHz 25°C 59
Xonu Rs=50 Q,R. =50 Q, C_ =5 pF, e
~ s = L= , L =9 pF, ° B
Inter-channel crosstalk Ve = 200 MVeys, Vaas = 8 V, f = 1 MHz 25°C 80
B . Rs=50 Q,R. =50 @, C_=5pF, o
BW 3 dB bandwidth Ve = 200 MVeys, Ve = 6 V 25°C 215 MHz
) Rs=50 Q,R. =50 Q, C_ =5pF, o B
ILoss Insertion loss Ve = 200 mVrys, Vaas = 6V, f = 1 MHz 25°C 0.7 dB
- . Rs=50 Q,R =10kQ,
THD+N Total harmonic diSIOMiON PIUS /¢~ 18 Vg, Vgias = 18V, 25°C 0.0008 %
f =20 Hz to 20 kHz
Cs(oFF) Input off-capacitance f=1MHz,Vg=18V 25°C 14 pF
Cp(oFF) Output off-capacitance f=1MHz, Vg=18V 25°C 28 pF
Cs(on) Input/Output on-capacitance f=1MHz, Vg =18V 25°C 31 pF
Cp(on)
POWER SUPPLY
25°C 0.3 0.5
Vpp =39.6V,Vgs=0V,
Iop Vpp supply current Vseix =Vpr=0V,5V, orVpp, Ven =5V -40°C to +85°C 05| mA
or Voo - 40°C to +125°C 0.6
25°C 0.14 0.4
VDD =39.6V, VSS =0V,
Iss Vgs supply current Vselx=Vpr=0V,5V,orVpp, Ven=5V | -40°C to +85°C 04| mA
or Voo -40°C to +125°C 0.4
VDD =39.6V, VSS =0V,
lanD GND current Vserx = Vpr=0V,5V, orVpp, Ven =5V 25°C 0.06 mA
or VDD
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6.9 36 V Single Supply: Electrical Characteristics (continued)

Vpp = +36 V + 10%, Vss = 0 V, GND = 0 V (unless otherwise noted)
Typical at Vpp = +36 V, Vgs =0V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
Vg=60/-40V, 25°C 0.25 1.2
Ipp(Fa) Vpp supply current under fault ¥ZEL= S%SF?/;\(JS\S/Z S\Qr Voo, Ven =5V |~ 40°C to +85°C 16| mA
X il ] i
or Vpp -40°C to +125°C 1.6
Vg=60/ -40V, 25°C 0.15 0.5
Iss(Fa) Vss supply current under fault x;’;z 3%2:’:\63\32 S\Qr Voo, Ven =5V | 40°C to +85°C 0.5 mA
X ’ ) )
or Vpp -40°C to +125°C 0.5
Vs =60/ -40V,
Vpp=39.6V,Vgg= 0V, o
IGND(FA) GND current under fault VEELX “ Vg = OS\S/‘ 5V, or Vop, Ve = 5V 25°C 0.1 mA
or Vpp
25°C 0.15 0.5
IDD(DISABLE) Vpp supply current (disable mode) xz;’: 3%5;/’:\63\3/2 S\Qr Vop, Vey =0V | ~40°Cto+85°C 05| mA
-40°C to +125°C 0.5
25°C 0.1 0.4
ISS(DISABLE) VSS supply current (disable mode) xz;-: 3?/5;/;\(/)8\8/2 \O/\Qr VDD VEN =0V -40°C to +85°C 0.4 mA
-40°C to +125°C 0.4

(1) WhenVsgis 30V, Vpis1V.OrwhenVgis 1V, Vpis 30 V.
(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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6.10 Typical Characteristics

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

160
— Vpp=13.5V,Vgg=-13.5V
140 | — Vop =15V, Vgs =-15V
— Vpp=16.5V, Vgs=-16.5V
120 VDD=18V,VSS=-18V
a — Vpp=20V, Vgs=-20V
o 100 —— Vpp=22V, Vgg=-22V
g
I}
® 80
7}
Q
£ 60
c
o
40
20

0
-22 -18 -14 -10 -6 -2 2 6 10 14 18 22
Vs or Vp - Source or Drain Voltage (V)

Dual Supply Voltages

&l 6-1. On-Resistance vs Source or Drain Voltage

On Resistance (Q2)

12
— Vpp=13.5V,Vgs=-135V
5| — vpp =15V, Vgs =-15V
11| — Voo =165V, Vss=-165V
Vop = 18V, Vs = -18 V
10.5| — Vpp=20V,Vgg=-20V
— Vpp=22V,Vgs=-22V
10
9.5
9
8.5
8
7.5

7
22 -18 14 10 6 -2 2 6 10 14 18 22
Vs or Vp - Source or Drain Voltage (V)

Dual Supply Flat Ron Region

Kl 6-2. On-Resistance vs Source or Drain Voltage

9.3
— Vpp=13.5V,Vgg=-135V
92| — vpp=15V, Vs =-15V
91| — VDD =16.5 V, Vss =-16.5V
: VDD=18V,VSS=-18V
a 9|— Vpbp=20V,Vgs=-20V
~ — Vpp=22V,Vgs=-22V
8 8.9
s
» 88
]
& 87
c -
O 86
8.5
8.4
8.3

-0 -8 -6 -4 -2 0 2 4 6 8 10
Vs or Vp - Source or Drain Voltage (V)

Flatest Rop region for all supply voltages shown

& 6-3. On-Resistance vs Source or Drain Voltage

15
14
13 Ta=125°C
@ 12
g 11 /
% 10 Ta =85°C
[}
: J
=
O 8 /
; Ta=25°C TA=_4OOC\ }
6
5

15 12 -9 -6 -3 0 3 6 9 12
Vs or Vp - Source or Drain Voltage (V)

+15 V Supply Flatest Ron Region

Kl 6-4. On-Resistance vs Source or Drain Voltage

13 Ta= 125°CJI
11 j
1 Ta=85°C

0

. J
8 el

; Ta=25°C Ta=-40°C % j
6

5

20 -16 -12 -8 -4 0 4 8 12 1618
Vs or Vp - Source or Drain Voltage (V)

On Resistance (Q)

+20 V Supply Flatest Ron Region

&l 6-5. On-Resistance vs Source or Drain Voltage

On Resistance (Q2)

160
— Vpp=8V,Vgs=0V
140 | —— Vpp=8.8V,Vss =0V
— Vpp =108V, Veg =0V
120 Vpp =12V, Vgg =0V
— Vpp=13.2V,Vgs=0V
100
80
60
40
20
0
0 2 4 6 8 10 12 14

Vs or Vp - Source or Drain Voltage (V)

Single Supply Voltages

&l 6-6. On-Resistance vs Source or Drain Voltage
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6.10 Typical Characteristics (continued)

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

9.2
9.1
9
@ 8.9
g 88
5
3 87
(7]
& 86| ——"
S 85 — Vpp=8V,Vss=0V
e VDD=8.8V, VSS=0V
8.4 —— Vpp=10.8V, Vgs =0V
Vpp =12V, Vgs =0V
8.3 — Vpp=132V, Vg =0V
8.2

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Vs or Vp - Source or Drain Voltage (V)

Single Supply Flat Ron Region

A 6-7. On-Resistance vs Source or Drain Voltage

On Resistance (Q2)

14 —
13 Ta= 125°Cj

11 j
Ta=85°C

0
: /)
8 /

7 Ta=25°C Th= 40C—g /
6

5

0 1 2 3 4 5 6 7 8 9 10
Vs or Vp - Source or Drain Voltage (V)

12 Vpp Flatest Ron Region

Kl 6-8. On-Resistance vs Source or Drain Voltage

160

— Vpp=324V,Vegs=0V
140| — Vop =36V, Vgs =0V
— Vpp=39.6V,Vgs=0V
120 Vpp =44 V,Vgs =0V

100

80

60

On Resistance (Q)

40

20

0o 4 8 12 16 20 24 28 32 36 40 44
Vs or Vp - Source or Drain Voltage (V)

Single Supply Voltages

B 6-9. On-Resistance vs Source or Drain Voltage

On Resistance (Q)

9.3

e VDD=32.4V, VSS=OV
92| — Vpp=36V,Vss=0V
91| — VDD=39.6 V, VSS=OV
VDD=44V,V55=OV

9
8.9

8.8
8.7

8.6
8.5
8.4
8.3

0 4 8 12 16 20 24 28 32 36 40 44
Vs or Vp - Source or Drain Voltage (V)

Single Supply Flat Ron Region

& 6-10. On-Resistance vs Source or Drain Voltage

15
14

13 Ta= 125°0/
1 /
Ta=85°C

Ta=25°C /

J
Ta=-40°C \ J

0 4 8 12 16 20 24 28 32 34
Vs or Vp - Source or Drain Voltage (V)

36 Vpp Flatest Ron Region

On Resistance (Q)

6-11. On-Resistance vs Source or Drain Voltage

On Resistance (Q)

15

14 J
13 TA:125°C/

" TA:85°C/

0
. J
8 B

4| Ta=2%C Ta=-40°C “a J
6

5

0 4 8 12 16 20 24 28 32 36 4042
Vs or Vp - Source or Drain Voltage (V)

44 Vpp Flatest Ron Region

& 6-12. On-Resistance vs Source or Drain Voltage
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6.10 Typical Characteristics (continued)

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

Temperature (°C)
+15 V Dual Supply

A 6-17. Ip(Fa) Overvoltage Leakage Current vs Temperature

15
14| — lonVs=1V,Vp=1V 19] — lon Vs =10V, Vp =~10V
13| — Iporr Vs =1V, Vp =10V 17| — lborFr Vs =-10V,Vp =10V
12| = lsore Vs =1V, Vp=10V — lsorr Vs =10V, Vp =10V
1 Iporr Vs =10V, Vp =1V z 15 Iporr Vs =10V, Vp=-10V
< 10|— lsorFVs=10V,Vp=1V 2 13| 7 lsorrVs =10V, Vp=-10V
= 9 — lonVs=10V,Vp=10V € — lonVs=10V,Vp=10V
g g g N
3 i cz 9
e j=)
g 5 g7
T 4 3
8 3 s 5
2 3
1 1 !
0 1 -
-1 -1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
Vpp =12V, Vgs =0V Vpop =15V, Vgs=-15V
Kl 6-13. Leakage Current vs Temperature Fl 6-14. Leakage Current vs Temperature
25 21
23] — lonVs=1V,Vp=1V 49| lonVs=-15V,vp=-15v
21 | = lborF Vs =1V, Vp =30V — lporr Vs =15V, Vp = 15V
19| — lsoFe Vs =1V, vp =30V 17| — lsorr Vs =15V, Vp =15V
—_ |DOFFVS=30V,VD=1V = 15 IDOFFVS=15V,VD=*15V
< 17| — Isorr Vs =30V, Vp=1V < — lsorr Vs =15V, Vp=-15V
£ 15| — lonVs=30V,Vp=30V = 13| lonVs=15V,Vp=15V
o 13 °
£ £ 1
3 M o
o 9 @
jo2} (=)
g 7 g 7
© ©
S 5 S s
3 3
1 /
1 1 -
-3 -1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
Vpp =36V, Vgs=0V Vpp =20V, Vgs =20 V
& 6-15. Leakage Current vs Temperature & 6-16. Leakage Current vs Temperature
27 32
— Vg=-60V,Vp=15V — Vg=-60V,Vp=20V
24— vg=-30V,Vp=15V 28| — Vg=-30V.Vp=20V
— Vsg=30V,Vp=-14V — Vg=30V,Vp=-19V
21
s — Vg=60V,Vp=-14V _ 24| — vg=60V,Vp=-19V
< 18 <
:_? f/ 20
S 15 =
2 g 16
3 12 3
© o 12
© © 8
o 6 o)
'} -
3 / 4
0 0
3 -4
0 20 40 60 80 100 120 0 20 40 60 80 100 120

Temperature (°C)
+20 V Dual Supply

&l 6-18. Ip(Fa) Overvoltage Leakage Current vs Temperature
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6.10 Typical Characteristics (continued)

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

25
225
20
17.5
15
12.5
10
7.5
5
25
0
-25

Leakage Current (nA)

Vg=-60V,Vp=12V
Vs=-30V,Vp=12V
Vs=30V,Vp=1V
Vs=60V,Vp=1V

/

0 20 40 60 80 100 120

Temperature (°C)

Vpp = 12 V Single Supply

& 6-19. Ip(Fa) Overvoltage Leakage Current vs Temperature

32
— Vs=-40V,Vp =36V
28| — Vg=-30V,Vp=36V
— Vg=30V,Vp=1V
= 241 — Vg=60V,Vp=1V
£ 20
z
2 16
3>
o
o 12
o
)
< 8
[}
-
4
0
-4
0 20 40 60 80 100 120

Temperature (°C)

Vpp = 36 V Single Supply

A 6-20. Ip(Fa) Overvoltage Leakage Current vs Temperature

0.1
100 — Vpp=12V,Vgs=0V
005] — vpp=15V, Vgg=-15V
60 0.03 Vpp =20V, Vgs =-20 V
— 0.02| — Vpp=36V,Vss=0V
<1 20 DD Ss
2 0.01
S 3
g 20 € 0005
=1 P4
O 60 5 0.003
% z 0.002
3 -100 0.001 _
= 40| — vs=-60V 0.0005
— Vs=:30V 0.0003
180 — Vs=30V 0.0002
— Vg=60V :
220 0.0001
0 20 40 60 80 100 120 0 4k 8k 12k 16k 20k
Temperature (°C) Frequency (Hz)
+15 V Dual Supply
& 6-22. THD+N vs Frequency
A 6-21. Is(Fa) Overvoltage Leakage Current vs Temperature
0 0
h— \/DD=8V,VSS=OV
-50 -50 — Vpp=12V, Vg =0V
-100 -100 — Vpp=36V,Vgs=0V
— —~ Vop=44V,Vss =0V
Q -150 Q \
= 2 150 \
§ -200 s 200 .
8 250 g N
= < 250 .
g -300 s ™N
-L:‘: -350 _L:‘: =300 \
-400 -350
— Vpp=15V,Vgs=-15V ~
-450 | — vpp =20V, Ves = 20V -400
-500 -450

20 -16 -12 -8 -4 0 4 8 12 16 20

Vs - Source Voltage (V)

& 6-23. Charge Injection vs Source Voltage - Dual Supply

0O 4 8 12 16 20 24 28 32 36
Vs - Source Voltage (V)

40 44

& 6-24. Charge Injection vs Source Voltage - Single Supply
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6.10 Typical Characteristics (continued)

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

500 400
450 350
400
350 300} vpyp: 8V, Ves: 0V, Falling Edge
— Vpp: 8V, Vss: 0V, Rising Edge
& 300 - = 250 | — vpp: 12V, Vsg: 0V, Falling Edge
= — Vpp: 15V, Vgs: =15V, F_all_lng Edge S —— Vpp: 12V, Vss: 0V, Rising Edge
GE) 250 — Vpp: 15V, Vss: -15 'V, RIS|‘ng Edge g 200 VDD = 36V, VSS = 0 V, Falling Edge
£ 200 Vop: 20V, Vss: -20 V, Falling Edge E VDD = 36V, VSS = 0 V, Rising Edge
— Vpp: 20V, Vgs: -20 V, Rising Edge 150
150
100
100
50 50
0 0
-40 -15 10 35 60 85 110 125 -40 -15 10 35 60 85 110 125
Temperature (°C) Temperature (°C)
B 6-25. Transition Times vs Temperature & 6-26. Transition Times vs Temperature
500 450
450 / 400
400 350
350 300
—~ 300 — Torr £15V —
2 — Ton +15V 2 250 — Torr +8V —— Ton +12V
o 250 —— Torr £20V > — Ton +8V Torr +36V
£ — Ton 20V £ 200 — Torr +12V Ton +36V
= 200 =
150 150
100 100
50 50
0 0
-40 -15 10 35 60 85 110 125 -40 -15 10 35 60 85 110 125

Temperature (°C)

& 6-27. Turn-On and Turn-Off Times vs Temperature

&l 6-28. Turn-On and Turn-Off Times vs Temperature

Temperature (°C)

30
CrossTalk: Adjacent Channel
10 | — CrossTalk: Nonadjacent Channel
—  Off-Isolation
-10 ]
I
/’/
& 30 i
= 0 L]
-5
£ %
O]
-70 ¥
T
-90
-110 1 i
-130
10k 100k ™M 10M 100M 1G
Frequency(Hz)

E 6-29. Crosstalk and Off Isolation vs Frequency
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0

-6

100k ™ 10M 100M
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6-30. Insertion Loss vs Frequency
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6.10 Typical Characteristics (continued)

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

-15 -1 -05 0 0.5 1 15 2 25 3
Time (us)

A 6-33. Drain Output Response - Positive Overvoltage

0.9 30
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g S 15
s 2
2 5
2 o6 2 10 DRAIN
[73
o
=
< 5
05 l FFISF
0
0.4 5
-40 -15 10 35 60 85 110 125 40 -20 0 20 40 60 80 100 120
Temperature (°C) Time (us)
A& 6-31. Threshold Voltage vs Temperature & 6-32. Fault Response and Recovery
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& 6-34. Drain Output Response - Negative Overvoltage
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& 6-35. Drain Output Recovery - Positive Overvoltage
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& 6-36. Drain Output Recovery - Negative Overvoltage
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7 Parameter Measurement Information
7.1 On-Resistance

The on-resistance of the TMUX7436F is the ohmic resistance across the source (Sx) and drain (Dx) 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 Rpon. A Rpn represents the difference
between the Roy of any two channels, while Rony FLaT denotes the flatness that is defined as the difference
between the maximum and minimum value of on-resistance measured over the specified analog signal range.

O
VDD VSS V
Roy =+
T 1 s
VDD VSS
sw Is
Sx o—0 Dx @
i Vs GND

B 7-1. On-Resistance Measurement Setup

7.2 Off-Leakage Current
There are two types of leakage currents associated with a switch during the off state:

1. Source off-leakage current Igorr): the leakage current flowing into or out of the source pin when the switch
is off.

2. Drain off-leakage current Ipofr): the leakage current flowing into or out of the drain pin when the switch is
off.

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

VDD Vss VDD VSS
Is (oFF) |
D (OFF)
/;\ SIA__ o N S1A o N
N S1B 0 B o A
=222 5 O
Ve — —— — 1
IT T 1 i
;iO{’ L S2A o Io orr) L
S2A
), ° o o—2t—(w)
o8 o 528 o U
[ —©° €
Vs_—— _ Vb GND — Vb Vs i GND i
ls(oFF) Ip(oFF)

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

Source on-leakage current (Ision)) and drain on-leakage current (Ipon)) denote the channel leakage currents
when the switch is in the on state. Igon) is measured with the drain floating, while Ipon) is measured with the
source floating. [%| 7-3 shows the circuit used for measuring the on-leakage currents.

Vob Vss Vob Vss
Is (on)
m S1A N.C S1A Ioom
N 1Y ST o
18 N.C. s18
Vs _— N.C. ——0O N.C. > 0
< T
Is on) J;
N S2A S2A
N ~o—22 N.C e w
Vs — NC. 528 o N.C. 58 ( )
=
; GND GND ;L
Ision) Ioon)

& 7-3. On-Leakage Measurement Setup

7.4 Input and Output Leakage Current Under Overvoltage Fault

If any of the source pin voltage goes above the supplies (Vpp or Vss) by one threshold voltage (V1), then the
overvoltage protection feature of the TMUX7436F is triggered to turn off the switch under fault, keeping the fault
channel in a high-impedance state. IsFa) and Ipra) denotes the input and output leakage current under
overvoltage fault conditions, respectively. When the overvoltage fault occurs, the supply (or supplies) can either
be in normal operating condition (Kl 7-4) or abnormal operating condition (/¥ 7-5). During abnormal operating
condition, the supply (or supplies) can either be unpowered (Vpp= Vss = 0 V) or floating (Vpp= Vss = no
connection), and remains within the leakage performance specifications.

Vop Vss
Is (Fa)
N s1A Io a)
O ° ol Y
Ne.—8 o |

Vs_—

S {
1

IS (FA)

S2A o #a)
(D2 w2
| Q,
Vs_— GND Vp
IsFa) / IpFay

( Vsl > [Vop + V1| or |Vss - V1| )

K 7-4. Measurement Setup for Input and Output Leakage Current under Overvoltage Fault With Normal
Supplies
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N.C.
GND
Voo Vss Voo Vss
Is (Fa) Is (Fa)
/;\ S Io ea) /;\ SIA Io ea)
N N o D1 A \_/ N o ol )
N.C.———O U N.C.———O U
Vs_— Vs_—
Is (Fa) Is (Fay
/;\ A o en /;\ A o en
N o o D2 A \_/ o o 2l )
Ne— 2o N Ne—2 o N
Vs _— GND Vs_— GND
Unpowered Floating
(VDD = Vss =GND=0 V) (VDD = Vss = NC)

B 7-5. Measurement Setup for Input and Output Leakage Current under Overvoltage Fault With
Unpowered or Floating Supplies

7.5 Enable Delay Time

tonen) is defined as the time taken by the output of the TMUX7436F to rise to a 90% final value after the EN
signal has past the 50% threshold. torrEen) is defined as the time taken by the output of the TMUX7436F to fall
to a 10% initial value after the EN signal has past the 50% threshold. ¥ 7-6 shows the setup used to measure
tON and tOFF-

D

<
J |

'
0.1 pF—E
g Vo

0.1 uF
D Vss g
3V - —-—-———- r S1A
/ Vs O KO D1 _ Output
Ven t-<20ns 50% 50% - tr<20ns S1B L
; O Ry CL
oV
Ve ——m————— S2A
s 0.9Vs Vs O Ko D2 _ Output
t 1
Output tonen) —» —» OFF(EN) S2B o - .
0.1 Vs %7 |
I
I
_EN. {> i
. @ ono

& 7-6. Enable Delay Measurement Setup

7.6 Break-Before-Make Delay

The break-before-make delay is a safety feature of the TMUX7436F switch. The ON switches of the
TMUX7436F first break the connection before the OFF switches make connection. The time delay between the
break and the make is known as break-before-make delay. 7-7 shows the setup used to measure break-
before-make delay, denoted by the symbol tggy-
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3V -———————=
VseL t,<20ns tr< 20 ns
oV
- \ | |
0.8 Vg
Output
—> tBBM 1 —» <+ tBBM 2
oV ———————-— e -——F—-———-—-

tgem = min (tsem 1, taam 2)

Voo Vss
0.1 uF L 1 0.1 pF
Lo v R
S1A
Vs O KO D1 _ Output
1
S1B o RL% N
S2A
Vs O Kc D2 _ Output
S2B 1
O; RL CL
|
|
|
SELx ; !
VseL GND

<

& 7-7. Break-Before-Make Delay Measurement Setup

7.7 Transition Time

Transition time is defined as the time taken by the output of the device to rise (to 90% of the transition) or fall (to
10% of the transition) after the select signal (SELx) has fallen or risen to 50% of the transition. ¥/ 7-8 shows the
setup used to measure transition time, denoted by the symbol tytran-

VseL t-<20ns 50% 50% X tr<20ns

oV

trran 1 — —> trran 2
V ________
S 0.9 Vs
Output
0.1V,
oV =

trran = Max ( trran 1, trran 2)

0.1 pF—[

<

VDD VSS

S1A

Vs O Ko D1 _ Output
S1B 1

O R% CL—vr

S2A

V.

sO D2 _ Output
S2B

-

SELx |> !
GND

%7 -
2

<

& 7-8. Transition Time Measurement Setup

7.8 Fault Response Time

Fault response time (tresponse) measures the delay between the source voltage exceeding the supply voltage
(Vpp or Vgg) by 0.5 V and the drain voltage failing to 50% of the maximum output voltage. 7-9 shows the

setup used to measure tresponsEe-

28 Submit Document Feedback

Product Folder Links: TMUX7436F

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/tmux7436f?qgpn=tmux7436f
https://www.ti.com.cn/cn/lit/pdf/ZHCSPX3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPX3A&partnum=TMUX7436F
https://www.ti.com.cn/product/cn/tmux7436f?qgpn=tmux7436f

13 TEXAS
INSTRUMENTS TMUX7436F
www.ti.com.cn ZHCSPX3A - OCTOBER 2022 - REVISED NOVEMBER 2022

Max positive fault g V, V.
oV DD ss
Vpp+ 0.5 V-
S1A
60V/us 60 V/us
\ \
s amp s amp Ko D1 Output
oV Vss-0.5V Vs S1B o
Max negative fault R C
tRESPONSE (VDD tRESPONSE (VSS) V%
Vop———=-o--=-—-- ov oA
Output o, Output ) KO D2 Output
Output x 50% Output x 50% Vs 2B o
Ry CL
oV Vgg —————d—-—————
GND
tresponse = Max ( tresponse(vop), tREsPONSE(VSS)) I

7-9. Fault Response Time Measurement Setup

7.9 Fault Recovery Time

Fault recovery time (trecovery) measures the delay between the source voltage falling from overvoltage
condition to below supply voltage (Vpp or Vgs) plus 0.5 V and the drain voltage rising from 0 V to 50% of the final
output voltage. | 7-10 shows the setup used to measure trecovery-

Vs Vs S1A
KO D1 Output
ov
trRecovery (vssy—P Vs S1B o
Ry C.
trecovery (voD
ov
S2A
Output

Output x 50% Output

oV

Output x 50% KO D2 Output
Vs S2B 1
O Ry CL
GND

trecovery = Max ( trecovery(vop), tRecovERY(vss))

K 7-10. Fault Recovery Time Measurement Setup

7.10 Fault Flag Response Time

Fault flag response time (tresponseFLAaG)) Measures the delay between the source voltage exceeding the fault
supply voltage (Vpp or Vsg) by 0.5 V and the general fault flag (FF) pin to go below 10% of its original value.
7-11 shows the setup used to measure tresponsE(FLAG)-
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oV

KO D1 _ Output

vs stB .
R Co g

Ko D2

Vs Vs

Ven-0.5V

oV

tResPONSE(FLAG) vsS
5V

tResPONSE(FLAG) VDD
5V

_ Output 5V

1
Ru Co
SFIFF

s

& 7-11. Fault Flag Response Time Measurement Setup

Vee

tResponse(FLAG) = MaX ( tResPONSE(FLAG) DD, tRESPONSE(FLAG) vsS)

7.11 Fault Flag Recovery Time

Fault flag recovery time (trRecovery(rLag)) Mmeasures the delay between the source voltage falling from
overvoltage condition to below fault supply voltage (Vpp or Vss) plus 0.5 V and the general fault flag (FF) pin to
rise above 3 V with 5 V external pull-up. 4] 7-12 shows the setup used to measure tRECOVERY(FLAG)-

KO D1 _ Output
Ve si8 -
R, CL

S2A
Ko D2 Output 5V
Vs S2B

tRecovery(FLAG) = MaX ( tRecoverY(FLAG)_vDD, TRECOVERY(FLAG) vss)

SFIFF

T

] 7-12. Fault Flag Recovery Time Measurement Setup
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7.12 Charge Injection

Charge injection is a measure of the glitch impulse transferred from the logic input to the signal path during logic

pin switching, and is denoted by the symbol Q. 7-13 shows the setup used to measure charge injection
from the source to drain.

Voo Vss
—|: l 0.1 uF
0.1 uF
3V g Vbp Vss
VEn t-<20 ns tr<20 ns
d Vs O S1A o
oV

Output
[ 1

\ D1
CL
Output
Vo ———/ Q= Cux AVour AVour S2A
Vs O SN D2 | Output
32B — 1
0 c
= .
I
I
I
1

Ven GND

K 7-13. Charge-Injection Measurement Setup

7.13 Off Isolation

Off isolation is defined as the ratio of the signal at the drain pin (Dx) of the device when a signal is applied to the
source pin (Sx) of an off-channel. [¥ 7-14 shows the setup used to measure off isolation.

Voo Vss
0.1 pF L 0.1 pF 1
Network Analyzer Voo Vss g
Vs
Q Qg s~
o O
50 Q Vour
D
Vsie 500
SxA/ SxB / Dx
50 Q
GND

N

& 7-14. Off Isolation Measurement Setup
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7.14 Crosstalk

The following are two types of crosstalk that can be defined for the devices:

1. Intra-channel crosstalk (XtaLkonTRA)): the voltage at the source pin (Sx) of an off-switch input, when a 1-
VRrus signal is applied at the source pin of an on-switch input in the same channel, as shown in %] 7-15.
2. Inter-channel crosstalk (XtaLk(nTER)): the voltage at the source pin (Sx) of an on-switch input, when a 1-
VRus signal is applied at the source pin of an on-switch input in a different channel, as shown in ¥ 7-16.

Network Analyzer

0.1 pF_‘: 0.1 pFl

Voo Vss

Voo Vss

50 Q Vout
O
Vsic 50 Q

& 7-15. Intra-Channel Crosstalk Measurement Setup

Network Analyzer

50 Q

[ S OFS

50 Q

1

Vb
01 uF ==
Vi

S1A

50 Q Vour

Vsie 50 0

& 7-16. Inter-Channel Crosstalk Measurement Setup

)

:] 50 Q

S1B

<H

%50 Q
%SO Q

D Vss
e
D Vss

k
E
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7.15 Bandwidth

Bandwidth (BW) is defined as the range of frequencies that are attenuated by < 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 (Dx) of the device. 7-17
shows the setup used to measure bandwidth of the switch.

Network Analyzer g Voo Vss g
Vs
E_Q:\J SHA—
50 Q Vour
4%) D
VSIG 50 Q
SxA/ SxB / Dx
50 Q
GND
O

<

B 7-17. Bandwidth Measurement Setup

7.16 THD + Noise

The total harmonic distortion (THD) of a signal is a measurement of the harmonic distortion, and is defined as
the ratio of the sum of the powers of all harmonic components to the power of the fundamental frequency at the
switch output. The on-resistance of the device varies with the amplitude of the input signal and results in
distortion when the drain pin is connected to a low-impedance load. Total harmonic distortion plus noise is
denoted as THD+N. ¥ 7-18 shows the setup used to measure THD+N of the devices.

0.1 uF 0.1 puF l
g Voo Vss l
Audio Precision
Q) -
N
40Q
D
Oo—
Vour
Vs R,
SxA/ SxB / Dx
50 Q GND

L

& 7-18. THD+N Measurement Setup
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8 Detailed Description
8.1 Overview

The TMUX7436F device is a 44-V fault protected multiplexer with latch-up immunity in a 2:1, 2 channel
configuration. The device works well with dual supplies (5 V to £22 V), a single supply (8 V to 44 V), or
asymmetric supplies (such as VDD = 15V, VSS = - 5 V). The overvoltage protection feature on the source pins
works under powered and powered-off conditions, allowing for use in harsh industrial environments. The
powered-off condition includes floating power supplies, grounded power supplies, or power supplies at any level
that are below the undervoltage (UV) threshold.

8.2 Functional Block Diagram

Voo Vss
o

S1A
D1
S1B!

S2A
D2

I
|
I
|
I
|
|
S2B I
|
I
|

SEL1

SEL2
EN
DR

Fault Detection/ FF
Switch Driver/
SF

Logic Decoder

TMUX7436F

8.3 Feature Description
8.3.1 Flat ON-Resistance

The TMUX7436F is designed with a special switch architecture to produce ultra-flat on-resistance (Rpy) across
most of the switch input operation region. The flat Royn response allows the device to be used in precision sensor
applications since the Rpy is controlled regardless of the signals sampled. The architecture is implemented
without a charge pump so no unwanted noise is produced from the device to affect sampling accuracy.

8.3.2 Protection Features
The TMUX7436F offers a number of protection features to enable robust system implementations.
8.3.2.1 Input Voltage Tolerance

The maximum voltage that can be applied to any source input pin is +60 V or - 60 V, regardless of supply
voltage. This allows the device to handle typical voltage fault condition in industrial applications. Caution: the
device is rated to handle a maximum stress of 85 V across different pins, such as the following:

1. Between source pins and supply rails: 85V

For example, if the device is powered by Vpp supply of 25 V, then the maximum negative signal level on any
source pin is - 60 V to maintain the 60 V maximum rating on any source pin. If the device is powered by
Vpp supply of 40 V, then the maximum negative signal level on any source pin is reduced to - 45V to
maintain the 85 V maximum rating across the source pin and the supply.

2. Between source pins and the drain pin: 85V

For example, if channel S1A is ON and the voltage on S1A pin is 40 V, then the drain voltage D1 is also 40
V. In this case, the maximum negative voltage allowed on S1B is - 45V to maintain the 85 V maximum
rating across the source pin and the drain pin.
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8.3.2.2 Powered-Off Protection

When the supplies of TMUX7436F are removed (Vpp/ Vss = 0 V or floating), the source (Sx) pins of the device
remain in high impedance (Hi-Z) state, and the source (Sx) and drain (Dx) pins of the device remain within the
leakage performance mentioned in the Electrical Characteristics. Powered-off protection minimizes system
complexity by removing the need to control power supply sequencing of the system. The feature prevents errant
voltages on the input source pins from reaching the rest of the system and maintains isolation when the system
is powering up. Without powered-off protection, signals on the input source pins can back-power the supply rails
through internal ESD diodes and cause potential damage to the system. For more information on powered-off
protection, refer to the Eliminate Power Sequencing with Powered-Off Protection Signal Switches application
brief.

A GND reference must always be present to ensure proper operation. Source and drain voltage levels of up to
160 V are blocked in the powered-off condition.

8.3.2.3 Fail-Safe Logic

Fail-safe logic circuitry allows voltages on the logic control pins to be applied before the supply pins, protecting
the device from potential damage. The switch is specified to be in the OFF state, regardless of the state of the
logic signals. The logic inputs are protected against positive faults of up to +44 V in powered-off condition, but do
not offer protection against negative overvoltage condition.

Fail-safe logic also allows the TMUX7436F device to interface with a voltage greater than Vpp during normal
operation to add maximum flexibility in system design. For example, with a Vpp of = 15V, the logic control pins
could be connected to +24 V for a logic high signal which allows different types of signals, such as analog
feedback voltages, to be used when controlling the logic inputs. Regardless of the supply voltage, the logic
inputs can be interfaced as high as 44 V.

8.3.2.4 Overvoltage Protection and Detection

The TMUX7436F detects overvoltage inputs by comparing the voltage on a source pin (Sx) with the supplies
(Vpp and Vgg). A signal is considered overvoltage if it exceeds the supply voltages by the threshold voltage (V7).

The switch automatically turns OFF regardless of the logic controls when an overvoltage is detected. The source
pin becomes high impedance and ensures only small leakage current flows through the switch. The drain pin
(Dx) behavior can be adjusted by controlling the drain response (DR) pin in the following ways:

1. DR pin floating or driven above V|:

If the DR pin is driven above VIH level of the pin, then the drain pin becomes high impedance (Hi-Z) upon
overvoltage fault.
2. DR driven below V) :

If the DR pin is driven below VIL level of the pin, and the channel expeirencing the overvoltage fault
condition is currently being selected by the logic controls (EN, SELXx), then the drain pin (Dx) is pulled to the
supply that was exceeded through a 40 kQ resistor. For example, if the source voltage exceeds Vpp, then
the drain output is pulled to Vpp. If the source voltage exceeds Vgg, then the drain output is pulled to Vgs.
The pull-up/pull-down impedance is approximately 40 k Q, and as a result, the drain current is limited during
a shorted load (to GND) condition.

Kl 8-1 shows a detailed view of the how the DR pin, SELx pin, and EN pin controls the output state of the drain
pin under a fault scenario.
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& 8-1. Detailed Functional Diagram

8.3.2.5 Adjacent Channel Operation During Fault

When the logic pins are set to a channel under a fault, the overvoltage detection will trigger, the switch will open,
and the drain pin will operate as described in 77 8.3.2.4. During such an event, all other channels not under a
fault can continue to operate as normal. For example, if S1A voltage exceeds Vpp, and the logic pins are set to
S1A, and the DR pin is set to logic low, then the drain output is pulled to Vpp. Afterwards if the logic pins are
changed to set S1B, which is not in overvoltage or undervoltage, then the drain will disconnect from the pullup to
Vpp and the S1B switch will be enabled and connected to the drain, operating as normal, although there is still
an overvoltage condition present on S1A. If the logic pins are switched back to S1A, then the S1B switch will be
disabled, the drain pin will be pulled up to Vpp again, and the switch from S1A to drain will be disabled until the
overvoltage fault is removed.

8.3.2.6 ESD Protection

All pins on the TMUX7436F support HBM ESD protection level up to +6 kV, which helps prevent the device from
being damaged by ESD events during the manufacturing process.

The drain pins (Dx) have internal ESD protection diodes to the supplies Vpp and Vgs; therefore the voltage at
the drain pins must not exceed the supply voltages to prevent excessive diode current. The source pins have
specialized ESD protection that allows the signal voltage to reach +60 V regardless of supply voltage level.
Exceeding +60 V on any source input may damage the ESD protection circuitry on the device and cause the
device to malfunction if the damage is excessive.

8.3.2.7 Latch-Up Immunity

Latch-up is a condition where a low impedance path is created between a supply pin and ground. This condition
is caused by a trigger (current injection or overvoltage), but once activated, the low impedance path remains
even after the trigger is no longer present. This low impedance path may cause system upset or catastrophic
damage due to excessive current levels. The latch-up condition typically requires a power cycle to eliminate the
low impedance path.

The TMUX7436F device is constructed on silicon on insulator (SOI) based process where an oxide layer is
added between the PMOS and NMOS transistor of each CMOS switch to prevent parasitic structures from
forming. The oxide layer is also known as an insulating trench and prevents triggering of latch up events due to
overvoltage or current injections. The latch-up immunity feature allows the TMUX7436F to be used in harsh
environments. For more information on latch-up immunity, refer to Using Latch Up Immune Multiplexers to Help
Improve System Reliability.
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8.3.2.8 EMC Protection

The TMUX7436F is not intended for standalone electromagnetic compatibility (EMC) protection in industrial
applications. There are three common high voltage transient specifications that govern industrial high voltage
transient specification: IEC61000-4-2 (ESD), IEC61000-4-4 (EFT), and IEC61000-4-5 (surge immunity). A
transient voltage suppressor (TVS), along with some low-value series current limiting resistor, are required to
prevent source input voltages from going above the rated +60 V limits.

When selecting a TVS protection device, it is critical to ensure that the maximum working voltage is greater than
both the normal operating range of the input source pins to be protected and any known system common-mode
overvoltage that may be present due to miswiring, loss of power, or short circuit. 4| 8-2 shows an example of the
proper design window when selecting a TVS device.

Region 1 denotes normal operation region of TMUX7436F, where the input source voltages stay below the
supplies Vpp and Vgs. Region 2 represents the range of possible persistent DC (or long duration AC overvoltage
fault) presented on the source input pins. Region 3 represents the margin between any known DC overvoltage
level and the absolute maximum rating of the TMUX7436F. The TVS breakdown voltage must be selected to be
less than the absolute maximum rating of the TMUX7436F, but greater than any known possible persistent DC
or long duration AC overvoltage fault to avoid triggering the TVS inadvertently. Region 4 represents the margin
system designers must impose when selecting the TVS protection device to prevent accidental triggering of ESD
cells of the TMUX7436F device.

Internal ESD
Trigger Voltage

Device Absolute
4 Tvs Max Rating

@ Breakdown

v _Voltage System
Overvoltage

Overvoltage
Protection Window

\ Positive Supply
Voo

OV e @ Normal Operation

Negative Supply
Vss

Overvoltage System

Protection Window @ T 1vs Overvoltage

Breakdown
v Voltage Device Absolute
Max Rating

\ 4

Internal ESD
Trigger Voltage

K 8-2. System Operation Regions and Proper Region of Selecting a TVS Protection Device

8.3.3 Overvoltage Fault Flags

The voltages on the source input pins of the TMUX7436F are continuously monitored, and the status of whether
an overvoltage condition occurs is indicated by an active low general fault flag (FF). The voltage on the FF pin
indicates if any of the source input pins are experiencing an overvoltage condition. If any source pin voltage
exceeds the fault supply voltages by a V1, then the FF output is pulled-down to below Vg, .

The specific fault (SF) output pins, on the other hand, can be used to decode which inputs are experiencing an
overvoltage condition. As provided in the 3 8-1, the SF pin is pulled-down to below Vg, when an overvoltage
condition is detected on a specific source input pin, depending on the state of the SEL1, SEL2, and EN logic
pins.
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Both the FF pin and the SF pin are an open-drain output and an external pull-up resistor of 1 kQ is
recommended. The pull-up voltage can be in the range of 1.8 V to 5.5 V, depending on the controller voltage the
device interfaces with.

8.3.4 Bidirectional Operation

The TMUX7436F conducts equally well from source (Sx) to drain (Dx) or from drain (Dx) to source (Sx).
However, it is noted that the overvoltage protection is implemented only on the source (Sx) side. The voltage on
the drain is only allowed to swing between Vpp and Vgg and no overvotlage protection is available on the drain
side.

The flatest on-resistance region extends from Vgg to roughly 3 V below Vpp. Once the signal is within 3 V of Vpp
the on-resistance will expoentially increase and may impact desired signal transmission.

8.3.5 1.8 V Logic Compatible Inputs

The TMUX7436F device has 1.8 V logic compatible control for all logic control inputs. 1.8 V logic level inputs
allows the TMUX7436F to interface with processors that have lower logic 1/O rails and eliminates the need for an
external translator, which saves both space and BOM cost. For more information on 1.8 V logic implementations,
refer to Simplifying Design with 1.8 V logic Muxes and Switches.

8.3.6 Integrated Pull-Down Resistor on Logic Pins

The TMUX7436F has internal weak pull-down resistors to GND to ensure the logic pins are not left floating. The
value of this pull-down resistor is approximately 4 M Q, but is clamped to about 1 pA at higher voltages. This
feature integrates up to four external components and reduces system size and cost.

8.4 Device Functional Modes

The TMUX7436F offers two modes of operation (normal mode and fault mode) depending on whether any of the
input pins experience an overvoltage condition.

8.4.1 Normal Mode

In Normal mode operation, signals of up to Vpp and Vgg can be passed through the switch from source (Sx) to
drain (Dx) or from drain (Dx) to source (Sx). As provided in 3 8-1, the select pins (SELx) and enable pin (EN)
determines which switch path to turn on. The following conditions must be satisfied for the switch to stay in the
ON condition:

* The difference between the supples (Vpp - Vsg) must be greater than or equal to 8 V, with a minimum Vpp
of 5 V.

* The input signals on the source (Sx) or the drain (Dx) must be be between Vpp+ V1 and Vgg - V7.

* The logic control (SELx and EN) must have selected the switch.

8.4.2 Fault Mode

The TMUX7436F enters into Fault mode when any of the input signals on the source (Sx) pins exceed Vpp or
Vss by a threshold voltage V. Under the overvoltage condition, the switch input experiencing the fault
automatically turns off regardless of the logic status, and the source pin becomes high impedance with negligible
amount of leakage current flowing through the switch. For more information about how the drain pain (Dx)
behavior under the Fault mode can be programmed, see i 8.3.2.4.

In the Fault mode, the general fault flag (FF) is asserted low. & 8-1 provides how the specific flag (SF) is
asserted low depending on the status of the logic control pins SELx and EN.

The overvoltage protection is provided only for the source (Sx) input pins. The drain (Dx) pin, if used as signal
input, must stay in between Vpp and Vgg at all times since no overvoltage protection is implemented on the drain

pin.
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8.4.3 Truth Tables
7% 8-1 and 3 8-2 provides the truth tables for the TMUX7436F under normal and fault conditions.
% 8-1. TMUX7436F Truth Table

. Fault Condition
EN SEL2 SEL1 Normal Condition State of Specific Flag (SF) when fault occurs on
On Switch S1A S1B S2A S2B
0 0 0 None 0 1 1 1
0 0 1 None 1 0 1 1
0 1 0 None 1 1 1 0
0 1 1 None 1 1 0 1
1 0 0 S1B, S2B 0 1 1 1
1 0 1 S1A, S2B 1 0 1 1
1 1 0 S1B, S2A 1 1 1 0
1 1 1 S1A, S2A 1 1 0 1

Take note, more than one source pin can be in fault at a given time. As 3 8-1 provides, the SF pin will assert low
even when multiple source pins are under fault.

R 8-2. TMUX7436F DR Truth Table

DR PIN STATE Dx State Dt{r.ing Fault
Condition

0 Pulled up to Vpp or Vss
Open (HI-2)

If unused, then SELx pins must be tied to GND to ensure the device does not consume additional current (for
more information, refer to Implications of Slow or Floating CMOS Inputs. Unused signal path inputs (Sx or Dx)
should be connected to GND.
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9 Application and Implementation

&L
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, as well as validating and testing their design
implementation to confirm system functionality.

9.1 Application Information

The TMUX7436F is a part of the fault protected switches and multiplexers family of devices. The abilty to protect
downstream components from overvoltage events up to 60 V and latch-up immunity features makes these
switches and multiplexers suitable for harsh environments.

9.2 Typical Application

The need to monitor remote sensors is common among factory automation control systems. For example, an
analog input module or mixed module (Al, AO, DI, and DO) of a programmable logic controller (PLC) will
interface to a field transmitter to monitor various process sensors at remote locations around the factory. A
switch or multiplexer is often used to connect multiple inputs from the system and reduce the number of
downstream channels.

There are a number of fault cases that may occur that can be damaging to many of the integrated circuits. Such
fault conditions may include, but are not limited to, human error from wiring the connections incorrectly,
component failure, wire shorts, electromagnetic interference (EMI), transient distrubances, and more.

Power Module

Local Control Side

TMUX7436F
+15V -15V

Vop| Vs

l D1 +15V
1

Field Side

Differential } '
Output 2: H
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Protected

Sensors
Sensors Control
Sensors & Processing

TITTIITT
o
>
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Mux Inputs ! D2
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@-g Logic Select Pins
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Signals
K 9-1. Typical Application
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9.2.1 Design Requirements

% 9-1. Design Parameters

PARAMETER VALUE
Positive supply (Vpp) mux +15V
Negative supply (Vgg) mux -15V
Power board supply voltage 24V
Input or output signal range non-faulted -15Vto 15V
Overvoltage protection levels -60Vto 60V
Control logic thresholds 1.8 V compatible, up to 44 V
Temperature range -40°C to +125°C

9.2.2 Detailed Design Procedure

The normal operation of the application is to take multiple differential inputs and use a 2:1 multiplexer to pass the
signal to the downstream instrumentation amplifier. A fault protected switch can add extra robustness to the
sytem against fault conditions while also reducing the number of components required to interface with the
systems physical input channels.

The & 9-1 shows the case where a human wired the condition incorrectly and one of the input connectors
shorted to the power board supply voltage. If the board supply voltage is higher than the power supply of the
multiplexer, then the TMUX7436F device will disconnect the source input from passing the signal to protect the
downstream components. The drain pin of the channels can either be pulled up to the supply voltage (Vpp and
Vsg) through a 40 kQ resistor or be left floating depending on the state of the DR pin. This can be configured to
match the system requirements on how to handle a fault condition.

9.2.3 Application Curves

The previous example shows how the fault protection of the TMUX7436F is utilized to protect downstream
components from damage due to wiring the connections incorrectly from the power module. & 9-2 shows an
example of positive overvoltage fault response with a fast fault ramp rate of 40 V/us. ¥ 9-3 shows the extremely
flat on-resistance across source voltage while operating within a common signal range of £10 V. These features
make the TMUX7436F an ideal solution for factory automation applications that can face various fault conditions
but also require excellent linearity and low distortion.

70 9.3

65 92|~ Vo =135V, Vss =135V
60 2| — Vpp=15V, Vgg=-15V
55 40V/ps Fault Ramp — Vpp=16.5V,Vgs=-16.5V
50 SOURCE 81 Vpp =18 V, Vgs = -18 V
45 a 9| — VDD=20V,VSS=-20V
40 \“-;89 —VDD=22V,VSS=-22V
S 35 g
£ 30 o 88
o 25 73
Z 2 Vop % 8.7
15
10| FFisF o O 86
5 | 8.5
0 8.4
-5
-10 8.3
-1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3 -10 -8 -6 -4 -2 0 2 4 6 8 10
Time (ps) Vs or Vp - Source or Drain Voltage (V)
& 9-2. Positive Overvoltage Response K] 9-3. Roy Flatness in Non-Fault Region
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10 Power Supply Recommendations

The TMUX7436F operates across a wide supply range of +5 V to £22 V (8 V to 44 V in single-supply mode). It
also performs well with asymmetrical supplies such as Vpp =12V and Vgg = -5 V. Use a supply decoupling
capacitor ranging from 1 pyF to 10 yF at the Vpp and Vgg pins to ground for improved supply noise immunity.
Always ensure the ground (GND) connection is established before supplies are ramped.

11 Layout
11.1 Layout Guidelines

K 11-1 and & 11-2 shows an example of a PCB layout with the TMUX7436F. The following are some key
considerations:

* Decouple the Vpp and Vgg pins with a 1-pyF capacitor, placed as close to the pin as possible. Make sure that
the capacitor voltage rating is sufficient for the Vpp and Vgg supplies.
* Multiple decoupling capacitors can be used if their is a lot of noise in the system. For example, a 0.1-yF and

1-uF can be placed on the supply pins. If multiple capacitors are used, placing the lowest value capacitor
closest to the supply pin is recommended.

* Keep the input lines as short as possible.
* Use a solid ground plane to help distribute heat and 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 power plane Wide (low inductance)
1kQ trace for power
=AM
( >—> Via to 1kQ 1kQ
1kQ ground plane % %
O o
O O
O SEL1 O
S1A Wide (low inductance)

O |I O trace for power

O siB TMUX7436F
] [ Vss |

GND
C
II Wide (low inductance)
- DR trace forpower | (| || || [Z] QIS @ | — — — — — —
|© Via to ground plane |
() » Viato O _______
ground plane
& 11-1. TSSOP Layout Example 11-2. WQFN Layout Example
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12 Device and Documentation Support
12.1 Documentation Support
12.1.1 Related Documentation

* Texas Instruments, Implications of Slow or Floating CMOS Inputs application note

* Texas Instruments, Improving Analog Input Modules Reliability Using Fault Protected Multiplexers application
report

* Texas Instruments, Multiplexers and Signal Switches Glossary application report

* Texas Instruments, Protection Against Overvoltage Events, Miswiring, and Common Mode Voltages
application report

* Texas Instruments, Using Latch-Up Immune Multiplexers to Help Improve System Reliability application
report

* Texas Instruments, Using Latch Up Immune Multiplexers to Help Improve System Reliability

12.2 BSOS i A
RO @R, 1SR ti.com LRI M SOk i 7GR BEATEENY , BV RTREE O A B
B, ARE VRGN S SR h R A BT P iR
12.3 TR RIE
TIE2E™ SCFribdn 2 TRRIMMEESE B0 | v HEEMN L ZRAGME . 2 WUk MR et 35 8. SR IA i
2 EAR TR ) AR SRAS T G A BRI v B
BERAN AR AT R ROt XEENB IR T SORHNE |, I HA—E B TI KA 1S5
TIE) CBEFHZEK)
12.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
FT A bR B H & TR R
12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ 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.
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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 ©)
@ ©)

TMUX7436FPWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TM7436F
TMUX7436FPWR.B Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TM7436F
TMUX7436FPWRG4 Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TM7436F

TMUX7436FPWRG4.B Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TM7436F

@ 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 TI'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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