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5 Device Comparison Table

PRODUCT DESCRIPTION

TMUX8211 High Voltage, 4-channel, 1:1 (SPST) switches, (Logic Low)
TMUX8212 High Voltage, 4-channel, 1:1 (SPST) switches, (Logic High)
TMUX8213 High Voltage, 4-channel, 1:1 (SPST) switches, (Logic Low + Logic High)

6 Pin Configuration and Functions
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. 9 6-2. RUM Package (Preview)
16-Pin TSSOP 16-Pin WQFN
Top View .
Top View
# 6-1. Pin Functions
PIN
TYPE() DESCRIPTION
NAME TSSOP | WQFN®
S1 1 15 110 Source pin 1. Can be an input or output.
D1 2 16 110 Drain pin 1. Can be an input or output.
SEL1 3 2 | Logic control input 1.
Negative power supply. This pin is the most negative power-supply potential. In single-supply
Vss 4 1 P applications, this pin can be connected to ground. For reliable operation, connect a decoupling
capacitor ranging from 1 pF to 10 yF between Vgg and GND.
GND 5 3 P Ground (0 V) reference
SEL4 6 4 | Logic control input 4.
D4 7 5 110 Drain pin 4. Can be an input or output.
S4 8 6 110 Source pin 4. Can be an input or output.
S3 9 7 110 Source pin 3. Can be an input or output.
D3 10 8 110 Drain pin 3. Can be an input or output.
SEL3 1 11 | Logic control input 3.
N.C. 12 10 — No internal connection.
Vv 13 9 p Positive power supply. This pin is the most positive power-supply potential. For reliable operation,
bb connect a decoupling capacitor ranging from 1 pF to 10 pF between Vpp and GND.
SEL2 14 12 | Logic control input 2.
D2 15 13 110 Drain pin 2. Can be an input or output.
S2 16 14 110 Source pin 2. Can be an input or output.
Thermal Pad o The thermal pad is not connected internally. It is recommended that the pad be tied to GND or Vgg
for best performance.
(1) 1 =input, O = output, I/O = input and output, P = power
(2) Preview package.
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7 Specifications
7.1 Absolute Maximum Ratings: TMUX821x Devices

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

MIN MAX UNIT
Vpp ~ Vss 110 \Y
Vbp Supply voltage -0.5 110 \%
Vss -110 0.5 v
VseLx Logic control input pin voltage (SELx) -0.5 50 \Y,
IseLx Logic control input pin current (SELx) -30 30 mA
Vs or Vp Source or drain voltage (Sx, Dx) Vgg -2 Vppt+2 \%
Ibc Source or drain continuous current (Sx, Dx) - 200 200 mA
e @ Diode clamp current at 85°C -100 100 mA
Diode clamp current at 125°C -15 15 mA
Tstg Storage temperature -65 150 °C
Ta Ambient temperature -55 150 °C
T, Junction temperature 150 °C
Piot @ Total power dissipation (QFN) 1680 mw
Piot @ Total power dissipation (TSSOP) 720 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) Signal path pins are diode-clamped to the power-supply rails. Over voltage signals must be voltage and current limited to maximum
ratings.

(3) For QFN package: Py derates linearly above T, = 70°C by 24.0 mW/°C

(4) For TSSOP package: Py derates linearly above T = 70°C by 10.5 mW/°C

7.2 ESD Ratings

VALUE UNIT
o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +2000
V(esp) |Electrostatic discharge - - \%
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all pins(® +500

(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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7.3 Recommended Operating Conditions: TMUX821x Devices

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

‘ MIN NOM MAX| UNIT
Vpp - Vss (V| Power supply voltage differential 10 100 \Y
Vbp Positive power supply voltage 10 100 \
VgorVp @  |[Signal path input/output voltage (source or drain pin) Vss Voo \Y
VseL Logic input pin voltage 0 48 \
Ta Ambient temperature -40 125 °C
Ipc 1ch.®) Continuous current through switch for TSSOP or QFN on 1 channel 200 mA
_ _ Ta=25°C 200
Ipc All ch.@ SCaorgt;ntLiJ;:’s (c):lljzr’:le;;g;rao;egh switch on all channels at the Th=85°C 190 mA
Ta=125°C 100
. . Ta=25°C 185
g All ch.@) SC;)nr;gn;;:‘s_?gg%nFt) tgar?::ggeswﬂch on all channels at the Tp=85C 125 mA
Ta=125°C 65

(1)  Vpp and Vgg can be any value as long as 10 V < (Vpp - Vss) < 100V, and the minimum Vpp is met.

(2) VsorVpis the voltage on any Source or Drain pins.

(3)  Max continuous current shown for a single channel at a time.

(4) Max continuous current shown for all channels at a time. Refer to max power dissipation (Py) to ensure package limitations are not
violated.

7.4 Thermal Information

TMUX821x TMUX821x
THERMAL METRIC(") PW (TSSOP) RUM (WQFN) UNIT
16 PINS 16 PINS
R ya Junction-to-ambient thermal resistance 96.0 41.6 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 26.8 25.3 °C/W
Ry Junction-to-board thermal resistance 42.7 16.0 °C/W
W Junction-to-top characterization parameter 1.2 0.3 °C/W
RO Junction-to-board characterization parameter 42.0 16.0 °C/W
R0 yc(bot) Junction-to-case (bottom) thermal resistance N/A 3.1 °C/W

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

report.

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMUX8212

Submit Document Feedback

5


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmux8212?qgpn=tmux8212
https://www.ti.com.cn/cn/lit/pdf/ZHCSP22
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP22A&partnum=TMUX8212
https://www.ti.com.cn/product/cn/tmux8212?qgpn=tmux8212

13 TEXAS
TMUX8212 INSTRUMENTS
ZHCSP22A - OCTOBER 2021 - REVISED DECEMBER 2021 www.ti.com.cn

7.5 Electrical Characteristics (Global): TMUX821x Devices
over operating free-air temperature range (unless otherwise noted)
typical at Vpp = +36 V, Vgg = -36V, GND =0V and Tp = 25C (unless otherwise noted)

PARAMETER \ TEST CONDITIONS \ Ta | MIN  TYP  MAX| UNIT
LOGIC INPUTS
ViH Logic voltage high -40°C to +125°C 1.3 48 \
Vi Logic voltage low -40°C to +125°C 0 0.8 \%
IH Input leakage current Logic inputs =0V, 5V, or 48 V -40°C to +125°C 0.4 3.8 MA
M Input leakage current Logic inputs =0V, 5V, or 48 V -40°C to +125°C -0.2 -0.005 HA
Cin Logic input capacitance -40°C to +125°C 3 pF
POWER SUPPLY
25°C 350 800 pA
) Vpp supply current Logic inputs =0V, 5V, or 48 V -40°C to +85°C 800 pA
-40°C to +125°C 900 pA
25°C 350 800 pA
Iss Vss supply current Logic inputs =0V, 5V, or48 V -40°C to +85°C 800 pMA
-40°C to +125°C 900 pA

7.6 Electrical Characteristics (¥15-V Dual Supply)

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

PARAMETER ‘ TEST CONDITIONS ‘ Ta MIN TYP MAX| UNIT
ANALOG SWITCH
25°C 5 7
Ron On-resistance ?;S: _71100%/;0 *1ov - 40°C to +85°C 8| o
-40°C to +125°C 10
25°C 0.2 0.3
ARoN (C;)hn;r:enseilsstance mismatch between YDS: :1100n\1/';0 +10V ~ 40°C to +85°C 04 0
-40°C to +125°C 0.5
Ron FLaT | On-resistance flatness ?;S: _7 1100%/;0 *ov 25°C 0.07 Q
Ron prifT | On-resistance drift Vs=0V,Is= -10 mA -40°C to +125°C 0.03 Q/°C
Vpp = 16.5V, Vgs = - 16.5V 25°C 0.01
Iscorr) | Source off leakage current(" \S/\;viicl_::ga\% is_ (:fé v -40°C to +85°C -4 41 nA
Vp=-10V/+10V - 40°C to +125°C - 40 40
Vpp = 16.5V, Vgg = - 16.5V 25°C 0.01
In(oFF) Drain off leakage current(") \S/\;viicrf(;a\ie/ is: (:f(; v -40°C to +85°C -4 4] npA
Vp=-10V/+10V - 40°C to +125°C - 40 40
1500 | Ghanmel on loak o |Vop=165V.Vss= - 165V 2_5000 o : 0.01
Ioon) ge current \S/wic\l; St:tf1|3 \(;n 40°C to +85°C 1 1 nA
sTYpT= - 40°C to +125°C -2 2
Algony |Leakage current mismatch \S{\a/?t:hgftevi’svcfr? =165V 2202 32 pA
Alpon) | between channels(® Ve =V = £10 V P =

(1)  When Vg is positive,Vp is negative. And when Vg is negative, Vp is positive.
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(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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7.7 Electrical Characteristics (+36-V Dual Supply)

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

PARAMETER TEST CONDITIONS Ta MIN TYP  MAX| UNIT
ANALOG SWITCH
25°C 5 7
. Vg=-25Vto+25V
R - — 4 =] o 8
ON On-resistance b= - 10 mA 0°C to +85°C Q
-40°C to +125°C 10
25°C 0.1 0.3
ARon On-resistance mismatch between |Vg= -25V to +25V ~40°C to +85°C 0.4 0
channels Ib=-10 mA
-40°C to +125°C 0.5
Ron FLar | On-resistance flatness Vs= -25Vio+25V 25°C 0.12 Q
Ipb=-10mA
Ron prifT | On-resistance drift Vs=0V,Is= -10 mA -40°C to +125°C 0.03 Q/°C
VDD =39.6V, Vss =-396V 25°C 0.01
Switch state is off
(1) -40°C to +85°C -4 4
Is(oFF) Source off leakage current Ve=425V/ - 25V (o] nA
Vp=-25V/+25V -40°C to +125°C -40 40
VDD =39.6V, Vss =-396V 25°C 0.01
Switch state is off
i (1) -40°C to +85°C -4 4
Ip(oFF) Drain off leakage current Vg =+25V/ - 25V (o} nA
Vp=-25V/+25V -40°C to +125°C -40 40
| Vpp =39.6V, Vss =-396V 25°C 0.01
IS(ON) Channel on leakage current® Switch state is on - 40°C to +85°C -1 11 nA
D(ON) -\ =
Vs =Vp=£25V - 40°C to +125°C -2 2
25°C 5
. VDD =39.6 vV, VSS =-396V
A
Ison) | Leakage current rr:lzs)match Switch state is on 85°C 35 pA
Alpony | between channels Ve =V = 495 V/
s=VDT = 125°C 120

(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.

8 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMUX8212


https://www.ti.com.cn/product/cn/tmux8212?qgpn=tmux8212
https://www.ti.com.cn/cn/lit/pdf/ZHCSP22
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP22A&partnum=TMUX8212
https://www.ti.com.cn/product/cn/tmux8212?qgpn=tmux8212

13 TEXAS
INSTRUMENTS

www.ti.com.cn

ZHCSP22A - OCTOBER 2021 - REVISED DECEMBER 2021

TMUX8212

7.8 Electrical Characteristics (+50-V Dual Supply)

Vpp =450V, Vgg = - 50V, GND = 0 V (unless otherwise noted)
Typical at Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS Ta MIN TYP  MAX| UNIT
ANALOG SWITCH
25°C 5 7
. Vg=-45Vto45V
R . - 40° +85° 8
ON On-resistance b= - 10 mA 0°C to +85°C Q
-40°C to +125°C 10
25°C 0.2 0.3
ARon On-resistance mismatch between |Vg= -45Vto 45V ~40°C to +85°C 04 0
channels Ib=-10 mA
-40°C to +125°C 0.5
Ron FLar | On-resistance flatness Vs= -45ViodSV 25°C 0.13 Q
Ipb=-10mA
Ron prifT | On-resistance drift Vs=0V,Is= -10 mA -40°C to +125°C 0.03 Q/°C
VDD =50V, Vss =-50V 25°C 0.01
Switch state is off
(1) -40°C to +85°C -4 4
Is(oFF) Source off leakage current Vg = +45V / - 45V (o] nA
Vp= -45V/+45V -40°C to +125°C -40 40
VDD =50V, VSS =-50V 25°C 0.01
Switch state is off
i (1) -40°C to +85°C -4 4
Ip(oFF) Drain off leakage current Vg = +45V ] - 45V nA
Vp= -45V/+45V -40°C to +125°C -40 40
| Vpp =50V, VSS =-50V 25°C 0.01
IS(ON) Channel on leakage current(® Switch state is on - 40°C to +85°C -2 2| nA
D(ON) =\p =
Vs =Vp =45V - 40°C to +125°C -5 5
25°C 10
. VDD=50V,VSS=*50V
A
Ison) | Leakage current rr:lzs)match Switch state is on 85°C 50 pA
Alpony between channels Ve = Vp = $45 V/
sTYD™= 125°C 220

(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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7.9 Electrical Characteristics (72-V Single Supply)
Vpp =472V £ 10%, Vss = 0 V, GND = 0 V (unless otherwise noted)

Typical at Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS Ta MIN TYP MAX| UNIT
ANALOG SWITCH
25°C 5 7
. Vs=0Vto60V P N
Ron On-resistance b= - 10 mA 40°C to +85°C 8 o
-40°C to +125°C 10
25°C 0.2 0.3
ARoy On-resistance mismatch between VS_= 0Vto60V ~40°C to +85°C 04 0
channels Ipb=-10 mA
-40°C to +125°C 0.5
Ron FLaT | On-resistance flatness Vs=0Vto60V 25°C 0.05 Q
Ib=-10 mA
Ron prifT | On-resistance drift Vg=0V,lg= - 10 mA -40°C to +125°C 0.03 Q/°C
Switch state is off 25°C 0.01
Iscorr) | Source off leakage current(™ Vg=+60V/1V -40°C to +85°C -4 4] nA
Vo=1V/+60V ~40°C to +125°C - 40 40
Switch state is off 25°C 0.01
Iporry | Drain off leakage current(") Vg=+60V/1V -40°C to +85°C -4 4] nA
Vo=1V/+60V - 40°C to +125°C - 40 40
25°C 0.01
Is(on) @ Switch state is on o N N
Inon) Channel on leakage current Ve=Vp=1V/+60V 40°C to +85°C 2 2| nA
-40°C to +125°C -5 5
25°C 15
Algony |Leakage current mismatch Switch state is on 5
Alpony |between channels® Vg=Vp=1V/+60V 85'C © PA
125°C 300

(1) When Vgis 60V, Vpis 1 V. Or when Vgis 1V, Vp is 60 V.

(2) When Vg is at a voltage potential, Vp is floating. Or when Vj is at a voltage potential, Vg is floating.
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7.10 Electrical Characteristics (100-V Single Supply)

Vpp = +100V, Vgs = 0V, GND = 0 V (unless otherwise noted)
Typical at Tp = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS Ta MIN TYP MAX| UNIT
ANALOG SWITCH
25°C 5 7
. Vs=0Vto+95V P N
Ron On-resistance b= - 10 mA 40°C to +85°C 8 o
-40°C to +125°C 10
25°C 0.2 0.3
ARoy On-resistance mismatch between VS_= 0OVito+95V ~40°C to +85°C 04 0
channels Ipb=-10 mA
-40°C to +125°C 0.5
Ron FLaT | On-resistance flatness Vs=0Vio+95V 25°C 0.07 Q
Ib=-10 mA
Ron prifT | On-resistance drift Vg=50V,Is= -10mA -40°C to +125°C 0.03 Q/°C
Switch state is off 25°C 0.01
Iscorr) | Source off leakage current(™ Vg=+95V/1V -40°C to +85°C -4 4] nA
Vo=1V/+95V ~40°C to +125°C - 40 40
Switch state is off 25°C 0.01
Iporry | Drain off leakage current(") Vg=+95V/1V -40°C to +85°C -4 4] nA
Vo=1V/+95V - 40°C to +125°C - 40 40
25°C 0.01
Is(on) @ Switch state is on o N N
Inon) Channel on leakage current Ve=Vp=1V/+95V 40°C to +85°C 4 4| nA
-40°C to +125°C -10 10
25°C 15
Algony |Leakage current mismatch Switch state is on 5
Alpony |between channels® Vg=Vp=1V/+95V 85'C 100 PA
125°C 450

(1) When Vgis 95V, Vpis 1 V. Or when Vgis 1V, Vp is 95 V.

(2) When Vg is at a voltage potential, Vp is floating. Or when Vj is at a voltage potential, Vg is floating.
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7.11 Switching Characteristics: TMUX821x Devices
over operating free-air temperature range (unless otherwise noted)
typical at Vpp = +36 V, Vgg = -36V, GND =0V and Tp = 25C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP  MAX| UNIT
25°C 4
. Vg=10V P N
ton en) | Turn-on time from enable R.=10Kk®,CL = 15 pF 40°C to +85°C 10 us
-40°C to +125°C 12
25°C 100
) Vg=10V P N
torr (en) | Turn-off time from enable R, =10k®,CL = 15 pF 40°C to +85°C 600 ns
-40°C to +125°C 700
) ) Vpp ramp rate = 1 V/us,
Device turn on time o
ton (VDD) (V to output) Vg=10V 25°C 60 us
b R.=10kQ, C_= 15pF
tpp Propagation delay R =50 Q,C_=5pF 25°C 190 ps
Qing Charge injection Vs=(Vpp*+Vss)/2,C.=1nF [25°C -13 nC
. . R =50 Q ,C_=5pF o B
Oiso Off isolation Ve = (Vop + Ves) / 2, f = 100 kHz 25°C 110 dB
] R.=50 Q@ ,C_=5pF o _
XTALK Inter-channel crosstalk Vs = (Vpp + Vas) / 2, f = 100 kHz 25°C 110 dB
. R =50 @ ,C_=5pF o
BW - 3dB bandwidth L oL 25°C 420 MHz
Vs = (Vpp + Vss) /2
_ R =50 Q,C_=5pF o _
I Insertion loss Vs = (Vpp + Vas)/ 2, f = 1 MHz 25°C 0.4 dB
Dual supply voltage
THD*N | Total harmonic distortion + Noise | P~ 2 ¥+ VBias = (Voo * Vss) /2|y 0.0008 %
R, = 1kQ,CL=5pF,
f=20 Hz to 20 kHz
Cs(orr) | Source off capacitance Vs=(Vpp +Vss)/2V,f=1MHz [25°C 12 pF
Cp(orr) |Drain off capacitance Vs=(Vpp +Vss)/2V,f=1MHz [25°C 12 pF
gS(ON% On capacitance Vs = (Vpp + Vgg)/ 2V, f=1MHz |25°C 14 pF
D(ON)
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7.12 Typical Characteristics

at Ty = 25°C, Vpp = +36 V, and Vg5 = - 36 V (unless otherwise noted)

10 12
— Ta=125°C
9 1 Ta = 85°C
10| = Ta=25°C
8 —— Ta=-40°C
S Ta=125°C 17 g °
> 7 8 8
o | s}
5 A 5
% 6 » 7
‘@ Ta = 85°C — ‘@
jol jol
r 5 i x 6
j o j
© Ll | | ITa=25c i) © 5
| | 4
3 3 1 y
\ |1, = -40°C 3
2 2
-40 -30 -20 -10 0 10 20 30 -36 -28 -20 -12 4 0 4 12 20 28 36
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
VDD=36V,VSS=*36V VDD=36V,VSS=*36V
Flatest Ron Region
& 7-1. On-Resistance vs Source or Drain Voltage K| 7-2. On-Resistance vs Source or Drain Voltage
160 150
— Ta=125°C 140 | — Vpp/Vss = +39.6 V
140 Ta = 85°C 130 | — Vop/Vss =136 V
— Ta=25°C 120 — Vpp/Vss = £32.4 V
120 | — Ta=-40°C 110 | T Voo/Vss =165V
’C':‘ ’CT 100 —— Vpp/Vss =15V
;, 100 \q-; 90 —— Vpp/Vss =+13.5V
2 2 80
@ ©
k' 80 2 70
£ &0 ¢ 60
= j 50
e} o
40 40
30
20 20
10
0 0
-36 -28 -20 -12 4 0 4 12 20 28 36 -40 -30 -20 -10 0 10 20 30 40
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
Vpp=36V,Vgs= -36V Dual Supply Voltages
F 7-3. On-Resistance vs Source or Drain Voltage Kl 7-4. On-Resistance vs Source or Drain Voltage
12 160
11| — Ta=125°C — Ta=125°C
Ta = 85°C 140 Ta = 85°C
10| = T5o=25°C — Ta=25°C
9| —— Ta=-40°C 120 | —— Ta=-40°C
2 s S
© o 100
S 7 o
5 5
5 6 % 80
8 5 3
4 4 60
= 4 ot
o o
3 40
2 20
1
0 0
-16 -12 -8 -4 0 4 8 12 16 -16 -12 -8 -4 0 4 8 12 16
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
Vpp=15V,Vsg= -15V Vpp=15V,Vgg= -15V
A 7-5. On-Resistance vs Source or Drain Voltage &l 7-6. On-Resistance vs Source or Drain Voltage
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7.12 Typical Characteristics (continued)

at Ty = 25°C, Vpp = +36 V, and Vg5 = - 36 V (unless otherwise noted)

12 160
11| — Ta=125°C — Ta=125°C
Ta =85°C 140 Ta= 85°C
10| — Ta=25°C — Ta=25°C
9| —— Ta=-40°C 120 | —— Ta=-40°C
S g
8 - 9 100
I S
® O ® 80
(7 [73
5 o}
['q x 60
c 4 =
o (@]
3 40
2
20
1
0 0
0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
VDD=72V’VSS=0V VDD=72V,VSS=OV
Bl 7-7. On-Resistance vs Source or Drain Voltage & 7-8. On-Resistance vs Source or Drain Voltage
12 160
—— Ta=125°C — Ta=125°C
" Ta = 85°C 140 Ta=85°C
10— Ta=25°C — Ta=25°C
—— Ta =-40°C 120 | — Ta=-40°C
g ° 2
g 8 g 100
5 5
B 7 » 80
(7] (72}
Q 6 [0
24 ['4 60
o o
o 5 o
40
4
3 20
2 0
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90 100
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
Vpp =100V, Vgs=0V Vpp =100V, Vgs=0V
& 7-9. On-Resistance vs Source or Drain Voltage & 7-10. On-Resistance vs Source or Drain Voltage
24 100
22— ID(OFF) Vs/VDZ -25V/25V _— ID(OFF) VsNDZ -25V/25V
20 e ID(OFF) Vs/Vp: 25V-25V e ID(OFF) Vs/Vp: 25V-25V
— lIs(oFF) Vs/Vp: -25V/25V 10| = Is(oFF) Vs/Vp: -25V/25V
. 18| — Is(orF) Vs/Vp: 25V/-25V _ — lIs(oFF) Vs/Vp: 25V/-25V
E 16| — |(ON) Vs =Vp =-25V é h— I(ON) Vs = Vp =-25V
‘é:_; 14 — I(ON) Vs = Vp =25V :]c: 1 e |(ON) Vs =Vp =25V
° 10 [}
E’ 8 5’ 0.1
S 6 3
- 4 -
0.01
2
0
2 0.001
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
Vpp=36V,Vgg= -36V Vpp=36V,Vsgs= -36V
& 7-11. Leakage Current vs Temperature & 7-12. Leakage Current vs Temperature
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7.12 Typical Characteristics (continued)

at Ty = 25°C, Vpp = +36 V, and Vg5 = - 36 V (unless otherwise noted)

100

Vs or Vp - Source or Drain Voltage (V)
VDD=36V1VSS= -36V
Is(orF) @nd Ip(orr)

E 7-15. Off-Leakage Current vs Source or Drain Voltage

100
b ID(OFF) VsNDZ 1V/60V b |D(OFF) Vsl\/DZ 1V/95V
b lD(OFF) Vs/VDZ 60V/1V b |D(OFF) VsNDI 95V/1V
10| — IS(OFF) Vs/VDZ 1V/60V 10| — |S(OFF) Vs/VDZ 1V/95V
— — IS(OFF) Vs/VDI 60V/1V — — |S(OFF) Vs/VDZ 95V/1V
E — I(ON) VS=VD= 1V E — |(ON) VS=VD= 1V
= 1 — lion) Vs = Vp = 60V = 1 — lion) Vs = Vp = 95V
e <
5 5
(&) o
[ ()
E’ 0.1 g 0.1
© ©
Q Q
— -
0.01 0.01
0.001 0.001
20 40 60 80 100 120 140 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
Vpp =72V, Vgg =0V Vpp = 100V, Vg =0 V
& 7-13. Leakage Current vs Temperature & 7-14. Leakage Current vs Temperature
30 0.8
— Ta=125°C 07| — Ta=125°C
—— Ta =85°C —— Ta=85°C
25 A 0.6 A
—— Ta=25°C —— Tp=25°C
0.5
< 20 < 04
£ =
= = 03
c c
g 15 g 02
3 3 0.1
g 10 9 0
£ £ .01
g g
g s L 0.2
-0.3
0 -0.4
-0.5
-5 -0.6
-36  -28 -20 -12 -4 0 4 12 20 28 36 -36 -28 -20 -12 -4 0 4 12 20 28 36

Vs or Vp - Source or Drain Voltage (V)
VDD=36VyVSS= -36V
lon

B 7-16. On-Leakage Current vs Source or Drain Voltage

Vs or Vp - Source or Drain Voltage (V)
VDD=72V1VSS=0V
& 7-17. Off-Leakage Current vs Source or Drain Voltage

30 0.7
—— Ta=125°C | —— Ta=125°C
5| Ta =85°C 06— iA:ggog
— Ta=25°C 05 A=
< 2 T o4
< = 0.3
5 15
5 =] 0.2
(&) (&
2 10 o 01
g g o
3 3
g 5 - 0.1
-0.2
0
-0.3
-5 0.4
36 -28 -20 -12 4 0 4 12 20 28 36 0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Vs or Vp - Source or Drain Voltage (V)
Vop =72V, Vgs=0V

[ 7-18. On-Leakage Current vs Source or Drain Voltage
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7.12 Typical Characteristics (continued)

at Ty = 25°C, Vpp = +36 V, and Vg5 = - 36 V (unless otherwise noted)

30 1
— Ta=125°C — Ta=125°C
25| — Ta=85C 0.8| — Ta=85°C
—— Ta=25°C — Ta=25°C
< 20 z 06
= £
€ £ 04
L 15 o
3 3 02
© 10 ©
g g o
@ (]
Qo 5 )
- - .02
0 -0.4
-5 -0.6
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
Vpp =100V, Vgg =0V Vpp =100V, Vgg =0V
Is(orF) @and Ip(orr) lon
E 7-19. Off-Leakage Current vs Source or Drain Voltage B 7-20. On-Leakage Current vs Source or Drain Voltage
0 400
— Ta=125°C
0.2 T = 85°C 375
0.4 — Tao=25°C 350
s —— Ta=-40°C - 325
£ 06 = 300
_5 08 E Vpp/Vss: 72V/0V - All Channels Enabled
s £ 275| — Vpp/Vss: 36V - All Channels Enabled
= 1 O 250 | = Vbp/Vss: 72V/0V - All Channels Disabled
© = —— Vpp/Vss: 36V - All Channels Disabled
o 2 225
g 12 S
&) 9 200
4 175
1.6 150
1.8 125
_36 28 -20 12 4 0 4 12 20 28 36 20 30 40 50 60 70 80 90 100 110 120 130
Vs or Vp - Source or Drain Voltage (V) Temperature (°C)
VDD=36V, Vssz -36V
& 7-21. Charge Injection vs Source Voltage Kl 7-22. Supply Current vs Temperature
5 0
— Ton) -10 | — Voo/Vss: 236V
— T(OFF) -20 — VDD/VSS: 72V/I0V
4
o
2 3 =
= (]
~ hel
) =
£ s
F 2 =2
=
1
0
-36 -28 -20 12 4 0 4 12 20 28 36 10 100 1k 10k 100k ™M 10M 100M 1G
Vs or Vp - Source or Drain Voltage (V) Frequency (Hz)
Vpp =36V, Vgs= -36V Ta=25°C
7-23. Turn-On and Turn-Off Times vs Source Voltage i 7-24. Off Isolation vs Frequency
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7.12 Typical Characteristics (continued)

at Ty = 25°C, Vpp = +36 V, and Vg5 = - 36 V (unless otherwise noted)

0 0
10| — Vpp/Vss: 36V - Adjaceqt 05
20| Vpp/Vss: £36V - Non-Adjacent -
“20 | —— Vpp/Vss: 72V/0V - Adjacent 1
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Bl 7-25. Crosstalk vs Frequency 7-26. Insertion Loss vs Frequency
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£ 0.002
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10 100 1k 10k
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A 7-27. THD+N vs Frequency
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8 Parameter Measurement Information
8.1 On-Resistance

The on-resistance of the TMUX821x 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. 8-1 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 Is

VDD VSS

sw Is
Sx o—0 Dx @
=

T

K 8-1. On-Resistance Measurement Setup

8.2 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.

8-2 shows the setup used to measure both off-leakage currents.

Vop Vss Vop Vss
O O O

Is (oFF) Ip (oFF)

St sw S1 SW

O/C D1 O/O D1

¢

Vs Vo Vs

o)
=z
lw)
i

Is (oFF)
S4 Sw D4
O

D
S4 sW D4
— o (O
Vb Ve —
GND {; GND

|s(oFF) Ip(oFF)

Vs

g
b Mk
G

¢

GND

K 8-2. Off-Leakage Measurement Setup
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8.3 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. [%| 8-3 shows the circuit used for measuring the on-leakage currents.

Voo Vss Voo Vss
e e e e

Is (oFF) Ip (oFF)

S1 Sw D1 S1 Sw D1
—— N.C. N.C.— 00— >—®1

¢

Vs

(0]
=z
(w)
H

s (oFF)
s4 SW D4 s4 SW D4
o—70 > N.C. N.C.— o—70 >—®1
GND GND ;GND

Ision) Ipon)

Vs

I

GND

& 8-3. On-Leakage Measurement Setup

8.4 Device Turn-On and Turn-Off Time

Turn-on time (toy) is defined as the time taken by the output of the TMUX8211, TMUX8212, and TMUX8213 to
rise to a 90% final value after the SELx signal has risen (for NC switches) or fallen (for NO switches) to a 50%
final value. Turn off time (torg) is defined as the time taken by the output of the TMUX8211, TMUX8212, and
TMUX8213 to fall to a 10% initial value after the SELx signal has fallen (for NC switches) or risen (for NO
switches) to a 50% initial value. %] 8-4 shows the setup used to measure ton and toge.
Vop Vss
0.1 yF l 0.1 pF
3Vimmmmm oo I v, v

/ GNDl > * GNDl

50%

V. t,<20ns 50% —X tr<20ns
SE ; ; Sx OS/WO Dx _ Output
ov
Vs
0.9 SELx Rs G
ton —p —» torr GND - -

GND GND

[

Output
0.1 VseL
GND
GND
&l 8-4. Enable Delay Measurement Setup
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8.5 Charge Injection

Charge injection is a measure of the glitch impulse transferred from the digital input to the analog output during
switching, and is denoted by the symbol Q)\y. ¥l 8-5 shows the setup used to measure charge injection from the

source to drain.
0.1 uF—[ l 0.1 pF

Vop Vss
GND GND
3V St osﬂc D1 | Output
|
VSELx t, <20 ns tr< 20 ns J__ :
\' — | C
OV m——— % !
GND | GND
_____ l y S4 Oiyid D4 Output
Output Av |
v Q= CL x AVoyr out L :
S Ve — | CL
S |
SELx_____ i
GND I GND

& 8-5. Charge-Injection Measurement Setup

8.6 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. The characteristic impedance, Zg, for the measurement is 50 Q. ¥ 8-6 shows
the setup used to measure off isolation.

Network Analyzer GND ;E Voo Vss GN;
‘ |
Rs Vour NV Dx i
o=

Vs 500 SEx | oter

VsEwx S;))(i/nzx

GND 50Q

Vour
Vs

Off Isolation = 20 X Log

& 8-6. Off Isolation Measurement Setup
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8.7 Crosstalk

Crosstalk (X1a k) is defined as the ratio of the signal at the drain pin (Dx) of a different channel, when a signal is
applied at the source pin (Sx) of an on-channel. The characteristic impedance, Zq, for the measurement is 50 Q,
as shown in ¥ 8-7.

VDD VSS

0.1 pF—[ 0.1 uFl

V V
Network Analyzer GND DD ss
SW GND
Sx Dx
SW
RS S o6 Dv 500
7 : Other
50Q | Sx/ Dx
Vs : pins
500 ,
5() —————— ! 50Q
INx
Ving GND
Vour
Inter — channel Crosstalk = 20 X LogT
S

K 8-7. Inter-channel Crosstalk Measurement Setup

8.8 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). Kl 8-8 shows the setup
used to measure bandwidth of the switch.

Network Analyzer GND l Voo Vss ;E
SW GND
Sx
QL) oo
Rs Vour N }
Dx }
i ; ,,,,,, } Other
Vs 50Q SELx Sx/ Dx
pins
VsELx
GND 500
V(JUTig
Bandwidth = 20 X Log
Vs
& 8-8. Bandwidth Measurement Setup
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8.9 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
multiplexer 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. ¥ 8-9 shows the setup used to measure THD+N of the devices.

Audio Precision

Rs

Vour

Vs

RL

Dx

Vsewx

K 8-9. THD+N Measurement Setup

50Q
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9 Detailed Description
9.1 Overview

The TMUX8211, TMUX8212 and TMUX8213 are a modern complementary metal-oxide semiconductor (CMOS)
analog switches in quad single-pole single-throw configuration. The devices work well with dual supplies, a
single supply, or asymmetric supplies.

9.2 Functional Block Diagram

s1 0O D1 S 04) D1 Sl OO D1
|
$2 % 0O D2 s % oo D2 s L o—0 D2
| | | |
3 % ! S D3 s3 % ! oﬂ) D3 s3 ! L oo D3
| | | | |
s4 % ! % ‘ D4 sS4 % ! % O/‘ D4 s4 ! ! ! ‘ D4
| | | | | | | | | | | |
SEL1 >O—J‘ i } i SELL >———} i } i SELL >(},J i i i
]:: o ]: R IR
SEL2 Q—] >O—---—- ! ! ! SEL2 >*******J ! ! SEL2 >777777~‘ } |
|
L L L
SEL3 >—>O—7777777771 } SEL3 >—> 777777777777 ! } SEL3 > ———————————— ! }
| | |
| | |
| | |
SEL4 T—>o— 77777777777777 ! SEL4 T—> 7777777777777777 ! SEL4 ><:F ——————————————— !
TMUX8211 TMUX8212 TMUX8213

ALL SWITCHES SHOWN FOR A LOGIC 0 INPUT

9.3 Feature Description
9.3.1 Bidirectional Operation

The devices conduct equally well from source (Sx) to drain (Dx) or from drain (Dx) to source (Sx). Each signal
path has similar characteristics in both directions.

9.3.2 Flat On-Resistance

The TMUX821x devices are designed with a special switch architecture to produce ultra-flat on-resistance (Ron)
across most of the switch input operating region. The flat Roy response allows the device to be used in precision
sensor applications since the Rgy 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.

The flatest on-resistance region extends from Vgg to roughly 5 V below Vpp. Once the signal is within 5 V of Vpp
the on-resistance will expoentially increase and may impact desired signal transmission.

9.3.3 Protection Features
These devices offer a number of protection features to enable robust system implementations.
9.3.3.1 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. Additionaly the fail safe logic feature allows the logic inputs of the mux to be
interfaced with high voltages, allowing for simplified interfacing if only high voltage control signals are present.
The logic inputs are protected against positive faults of up to +48 V in powered-off condition, but do not offer
protection against negative overvoltage condition.

Fail-safe logic also allows the devices to interface with a voltage greater than Vpp on the control pins during
normal operation to add maximum flexibility in system design. For example, with a Vpp = 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 48 V.
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9.3.3.2 ESD Protection

All pins support HBM ESD protection level up to +2 kV, which helps protect the devices from ESD events during
the manufacturing process.

9.3.3.3 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.

In the TMUX821x devices, an insulating oxide layer is placed on top of the silicon substrate to prevent any
parasitic junctions from forming. As a result, the devices are latch-up immune under all circumstances by device
construction.

The TMUX821x devices are 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 TMUX821x 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.

9.3.4 1.8 V Logic Compatible Inputs

The TMUX821x devices have 1.8 V logic compatible control for all logic control inputs. 1.8 V logic level inputs
allows the TMUX821x to interface with processors that have lower logic I/O rails and eliminates the need for an
external translator, which saves both space and BOM cost. For more information on 1.8 V logic implementations
refer to Simplifying Design with 1.8 V logic Muxes and Switches.

9.3.5 Integrated Pull-Down Resistor on Logic Pins

The TMUX821x have 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 1 pA at higher voltages. This feature
integrates up to four external components and reduces system size and cost.
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9.4 Device Functional Modes
9.4.1 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). The select (SELx) pins determine which switch path to turn on,
according to the Truth Table. The following conditions must be satisfied for the switch to stay in the ON condition:

* The difference between the primary supplies (Vpp - Vss) must be greater than or equal to 10 V. With a
minimum Vpp of 10 V.

* The input signals on the source (Sx) or the drain (Dx) must be be between Vpp and Vgg.
* The logic control (SELx) must have selected the switch.

9.4.2 Truth Tables
#* 9-1, 38 9-2, and 3 9-3 show the truth tables for the TMUX8211, TMUX8212, and TMUX8213, respectively.
% 9-1. TMUX8211 Truth Table

SEL #() CHANNEL #
0 Channel # ON
1 Channel # OFF
(1) "#"designates the channel number controlled by SEL pin: "1, 2,
3,0r4"
% 9-2. TMUX8212 Truth Table
SEL #() CHANNEL #
0 Channel # OFF
1 Channel # ON
(1) "#"designates the channel number controlled by SEL pin: "1, 2,
3,0r4"
# 9-3. TMUX8213 Truth Table
SEL1 | SEL2 | SEL3 | SEL4 ON / OFF CHANNELS
0 XM X X CHANNEL 1 ON
1 X X X CHANNEL 1 OFF
X 0 X X CHANNEL 2 OFF
X 1 X X CHANNEL 2 ON
X X 0 X CHANNEL 3 OFF
X X 1 X CHANNEL 3 ON
X X X 0 CHANNEL 4 ON
X X X 1 CHANNEL 4 OFF
(1) "X"means "do not care."

If unused, SELx pins must be tied to GND or Logic High in order to ensure the device does not consume
additional current as highlighted in Implications of Slow or Floating CMOS Inputs. Unused signal path inputs (Sx
or Dx) should be connected to GND for best performance.
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10 Application and Implementation

#E

PAR RLFR 43 v 145 SR T T1 8RR MYE F , T A GRILAERR A e . TI % N5 S
ARG THMH . & IR, DI R RS DRE .

10.1 Application Information

The TMUX821x are high voltage switches capable of supporting analog and digital signals. The high voltage
capability of these multiplexers allow them to be used in systems with high voltage signal swings, or in systems
with high common mode voltages.

Additionally, the TMUX821x devices provide consistent analog parametric performance across the entire supply
voltage range allowing the devices to be powered by the most convient supply rails in the system while still
providing excellent performance.

10.2 Typical Application

A common feature of many PMUs (precision measurement units) is the ability to change current ranges. This
allows for a system defined current clamp when testing devices and reduces possible damage to the PMU and
DUT (device under test). In high voltage PMUs, large relays are often used to enable this switching, but this
comes with the trade-off of size. To reduce system size, a multi-channel high voltage switch can be added to
facilitate this switching with minimal impact to system size and performance. The TMUX821x allows for switching
between multiple current ranges, and has the added flexibility to use multiple channels in parallel for high current
applications.

Vob Vss

Gain / Filter
Network

Vop

TMUX8212

High Voltage Vss
Offset Q

L
Vob Vss
Gain / Filter
Network
- 10k | TMuxs212
o o0
' e %
‘ oo A
DAC + L_O\O
High Voltage Vss \
Offset Q
L
& 10-1. TMUX8212 Application Schematic
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10.2.1 Design Requirements

% 10-1. Design Parameters

PARAMETERS VALUES
Positive supply (Vpp) mux and Op Amps 36V
Positive supply (Vss) mux and Op Amps -36 V
Maximum input or output signals with common mode shift -36 Vto 36V
Control logic thresholds 1.8 V compatible, up to 48 V
Temperature range -40°C to +125°C

10.2.2 Detailed Design Procedure

Multiplexing PMU systems enables a small, flexible solution that can be used over a wide range of current
ranges. TI’ s high voltage multiplexers offer a size advantage over typical relay solutions while still achieving an
extremely low level of distortion, noise, and leakage. This high voltage multiplexer can be use in tandem with
high voltage operational amplifiers and DACs to create an accurate PMU with excellent signal-to-noise ratio.

In this example application, the TMUX8212 is paired with a high voltage amplifier and a DAC. The DAC
generates an arbitrary voltage signal that feeds into the amplifier. An additional high voltage offset is also fed into
the amplifier to add any needed common mode shift. This arbitrary signal is then passed through a current
limiting resistor before reaching the DUT. To change the current range of the system, different current limiting
resistors are added in series with each channel of the multiplexer. In this example, the first channel of the
multiplexer uses a 10 kQ resistor for the low current clamp. This ensures the maximum output current of the
PMU in this range is 5 mA. During the system operation, the PMU is set to this lower current range in the
beginning of the test routine. After the DUT is initially checked in this range and is operating normally with no
unexpected shorts, the current range can be switched to high current. This ensures that the PMU and DUT will
not be unnecessarily damaged from excess current due to a short. In this example, the remaining three channels
of the TMUX8212 are connected in parallel, increasing the maximum current through the device and reducing
the low on-resistance. Because of the flexibility of the TMUX8212, this could easily be modified to fit any system
need. For example, if less maximum current is needed, then two channels could be connected in parallel instead
of three, and the additional single channel could be used to add a third current range option. The additional input
channels make this multiplexed application increasingly valuable by greatly reducing solution size.

The TMUX821x switches have exceptionally flat on-resistance and low leakage currents across the signal
voltage range. The ultra-flat on-resistance ensures that the current clamp stays constant across the signal
voltage range, and the low leakage current reduces the potential noise/offset when measuring on the lowest
current range. Additionally, excellent crosstalk and off-isolation performance allows the TMUX821x devices to
perform well in multi-channel switching applications without having an unselected channel impact the
measurement on selected channels.
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10.2.3 Application Curves

The example application utilizes the excellent leakage and on-resistance flatness performance of the TMUX821x
devices. 10-2 shows the leakage current for a channel that is ON across a varying source voltage. 10-3
shows the extremely flat on-resistance across source voltage while operating within the flatest Ry range of the
TMUX821x devices. These features make the devices an ideal solution for applications that require excellent
linearity and low distortion.

0.8 10

0.7 — Ta=125C
—— Tao=85°C 9

0.6 A=85°

oa|— Ta=25C

0.4 _ 8 A
o3 Ta = 125°C

0.2
0.1
0
-0.1

Ta = 85°C —
5 !
0.2 A
Ta =25°CH
0.3 4 A T
-0.4 13 T T
-0.5 \ 1, = 20°C
-0.6 5
36 28 20 12 40 4 12 20 28 36 40 30 20 10 o 10 20 30
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)

Leakage Current (nA)
On Resistance (Q
(o]
A

& 10-2. On-Leakage & 10-3. Roy Flatness

11 Power Supply Recommendations

The TMUX821x devices operate across a wide supply range of +10 V to £50 V (10 V to 100 V in single-supply
mode). They also perform well with asymmetrical supplies such as Vpp = 50 V and Vgg= - 10 V. For improved
supply noise immunity, use a supply decoupling capacitor ranging from 1 yF to 10 yF at both the Vpp and Vgg
pins to ground. An additional 0.1 puF capacitor placed closest to the supply pins will provide the best supply
decoupling solution. Always ensure the ground (GND) connection is established before supplies are ramped.
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12 Layout
12.1 Layout Guidelines

The image below illustrates an example of a PCB layout with the TMUX821x device. Some key considerations

are:

* For reliable operation, connect at least one decoupling capacitor ranging from 0.1 yF to 10 uF between Vpp
and Vgs to GND. We recommend a 0.1 yF and 1 pF capacitor, placing the lowest value capacitor as close to

the pin as possible. Make sure that the capacitor voltage rating is sufficient for the supply voltage.

* 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.

12.2 Layout Example

Wide (low inductance)

[ st |
trace for power D1
. e |

TMUX821x

Wide (low inductance)
trace for power

Wide (low inductance)
trace for power

L1| O
| |
= O O O
SEL: I\__Coz_/

Wide (low inductance)
trace for power

A 12-2. TMUX821x QFN Layout Example
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13 Device and Documentation Support
13.1 Documentation Support
13.1.1 Related Documentation

For related documentation, see the following:

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

* Texas Instruments, Multiplexers and Signal Switches Glossary application report

» Texas Instruments, Using Latch-Up Immune Multiplexers to Help Improve System Reliability application
report
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13.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
P bR BN & H T E Y 7.
13.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘Si. \ 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.
13.6 RiER
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14 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

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TMUX8211PWR ACTIVE TSSOP PW 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TM8211
TMUX8212PWR ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TM8212
TMUX8213PWR ACTIVE TSSOP PW 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TM8213



http://www.ti.com/product/TMUX8211?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMUX8212?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMUX8213?CMP=conv-poasamples#order-quality
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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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