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Revision C (April 2018) »>5 Revision D IZZ& & Page
o THER: HLORERIZ DN TIL, IROBEE B BRI JENN oo 1
¢ Added RRJ (WQFN) package option to the MUXSBDOS8 ...........cooiiiiiiiiiaiiiiiia et e et e et e e et e e e e s aner e e e e e anbeeeeesanees 5
e Changed the WQFN S6 pin number From: 19 To: 9
¢ Added the RRJ package option t0 the MUXBEDOA .........cciiiiiiieeeiiiiiiee e et e et e e e st e e e e st e e e e s sab e e e e e s stb e e e e e s atbaeeeesansraes
¢ Added WQFN (RRJ) data to Thermal INFOrMALION ..........uiiiiiiiiie ettt e e et e e e e eibe e e e e s esnaeas 8
e Changed On-resistance drift unit value From: ©Q TO: Y0/°C ....c.uiiiiiiieiiie ittt 8
» Changed Ip ony Unit value From: NA TO: PA......c.oiiiie e 8
Revision B (July 2016) »>5 Revision C IZZ& R Page
I a0 ] = N e e D = ) | OO 1
o THLBEEHR JICWQFN/ S = e T U G070 GBI ittt e ettt en ettt ea s e eaeaens 1
¢ Changed Description column of MUX36D04 row in Device Comparison Table ... 5
e Added WQFN (RUM) data to Thermal INFOIMELION .........occuiiiiiiiiiiie ettt 8
¢ Changed On-resistance drift TYP value From: 0.52 To: 0.64 in Electrical Characteristics: Dual Supply .........ccccveeeveiunenennn. 8
» Changed Analog Switch, I, parameter in Electrical Characteristics: Dual Supply table: split parameter into Ipogr and

Inony Parameters, changed symbols, parameter names, and test conditions ...............ccocoiiiiiii 8
» Changed Analog Switch, Ip ony parameter test conditions in Electrical Characteristics: Dual Supply table ......................... 8
¢ Changed On-resistance drift TYP value From: 0.47 To: 1.13 in Electrical Characteristics: Single Supply ......cccccccevvveenen 10
» Changed Analog Switch, I, parameter in Electrical Characteristics: Single Supply table: split parameter into Ipor
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and Ipon) parameters, changed symbols, parameter names, and Ip oy, test conditions

e Changed and swapped data between 25°C and 85°C 0 fiX thE TYPO ....oovviiiiiiiiiiiiii e
¢ Changed [X 30: changed low-voltage l1evel t0 0 V .......cccocveiieiiiiieniie e
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¢ Changed description of MUX36D04 iN OVEIVIEW SECHON.........uuiiiiiiiiiieeeeeiiiee e e e et ee e e e st e e e e s st e e e e s stbaeeeesstbareeesatbereessnnnes

* Changed [X| 43: changed OPA140 amplifier and charge kickback filter box

Revision A (January 2016) 75 Revision B 2% Page
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¢ Added Differential On-Leakage CUIMTENT SECLON.........uuiiii ettt ettt e e et e e e e e e st b e e e e e s atbe e e e e e anbbeeeeesanraeeas 18
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6 Device Comparison Table

PRODUCT DESCRIPTION
MUX36S08 8-channel, single-ended analog multiplexer (8:1 mux)
MUX36D04 4-channel differential or dual 4:1 single-ended analog multiplexer (8:2 mux)

7 Pin Configuration and Functions

MUX36S08: PW Package

MUX36S08: RUM and RRJ Package

16-Pin TSSOP A
Top View 16-Pin WQFN
Top View
( ) >
O a 2 =z €
ro [ 1 6 [ ] At e L A
@) [ R R |
eNn (] 2 15 ] A2 © 0 3 o
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st ]« 13 [ ] voo st L2 : I 11 ] voo
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s3 (| s 11 6 ss'___|4\ ————— < 9| ss
s4a (] 7 10 ] s7 © e~ e
NN
p []s 9 S8 \ T R J
3 ° 8 5
\_ J Not to scale
Not to scale
RUM and RRJ have the same package
dimension, but different thermal pad
dimension and lead finger length.
Pin Functions: MUX36S08
PIN
FUNCTION DESCRIPTION
NAME TSSOP WQFN
A0 1 15 Digital input Address line 0
Al 16 14 Digital input Address line 1
A2 15 13 Digital input Address line 2
D 8 6 Analog input or output | Drain pin. Can be an input or output.
T Active high digital input. When this pin is low, all switches are turned off. When this pin is high,
EN 2 16 Digital input the A[2:0] logic inputs determine which switch is turned on.
GND 14 12 Power supply Ground (0 V) reference
S1 2 Analog input or output | Source pin 1. Can be an input or output.
S2 Analog input or output | Source pin 2. Can be an input or output.
S3 Analog input or output | Source pin 3. Can be an input or output.
S4 Analog input or output | Source pin 4. Can be an input or output.
S5 12 10 Analog input or output | Source pin 5. Can be an input or output.
S6 11 9 Analog input or output | Source pin 6. Can be an input or output.
S7 10 8 Analog input or output | Source pin 7. Can be an input or output.
S8 9 7 Analog input or output | Source pin 8. Can be an input or output.
Positive power supply. This pin is the most positive power-supply potential. For reliable
vbD 13 n Power supply operation, connect a decoupling capacitor ranging from 0.1 uF to 10 pF between Vpp and GND.
Negative power supply. This pin is the most negative power-supply potential. In single-supply
VSS 3 1 Power supply applications, this pin can be connected to ground. For reliable operation, connect a decoupling
capacitor ranging from 0.1 pF to 10 uF between Vsg and GND.
Thermal R : Power sunpl Exposed Pad. The exposed pad is electrically connected to Vsg internally. Connect EP to Vgg to
Pad® pply achieve rated thermal and ESD performance.

(1) RUM and RRJ have the same package dimension, but different thermal pad dimension and lead finger length.

Copyright © 2016-2019, Texas Instruments Incorporated
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MUX36D04: PW Package

16-Pin TSSOP MUX36D04: RUM and RRJ Package
Top View 16-Pin WQFN
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RUM and RRJ have the same package
dimension, but different thermal pad
dimension and lead finger length.
Pin Functions: MUX36D04
PIN
FUNCTION DESCRIPTION
NAME TSSOP WQFN
A0 1 15 Digital input Address line 0
Al 16 14 Digital input Address line 1
DA 6 Analog input or output | Drain pin A. Can be an input or output.
DB 7 Analog input or output | Drain pin B. Can be an input or output.
- Active high digital input. When this pin is low, all switches are turned off. When this pin is high,
EN 2 16 Digital input the A[1:0] logic inputs determine which pair of switches is turned on.
GND 15 13 Power supply Ground (0 V) reference
S1A 2 Analog input or output | Source pin 1A. Can be an input or output.
S2A Analog input or output | Source pin 2A. Can be an input or output.
S3A Analog input or output | Source pin 3A. Can be an input or output.
S4A 7 Analog input or output | Source pin 4A. Can be an input or output.
S1B 13 11 Analog input or output | Source pin 1B. Can be an input or output.
S2B 12 10 Analog input or output | Source pin 2B. Can be an input or output.
S3B 11 9 Analog input or output | Source pin 3B. Can be an input or output.
S4B 10 8 Analog input or output | Source pin 4B. Can be an input or output.
Positive power supply. This pin is the most positive power supply potential. For reliable
Voo 14 12 Power supply operation, connect a decoupling capacitor ranging from 0.1 pF to 10 pF between Vpp and GND.
Negative power supply. This pin is the most negative power supply potential. In single-supply
Vss 3 1 Power supply applications, this pin can be connected to ground. For reliable operation, connect a decoupling
capacitor ranging from 0.1 pF to 10 uF between Vgs and GND.
Thermal } : Power suppl Exposed Pad. The exposed pad is electrically connected to VSS internally. Connect EP to Vgg
Pad® pply to achieve rated thermal and ESD performance.

(1) RUM and RRJ have the same package dimension, but different thermal pad dimension and lead finger length.
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8 Specifications

8.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Vob -0.3 40
Supply Vss -40 0.3 \%
Voltage Vpp — Vss 40
Digital input pins: @EN, A0, A1, A2 Vgs—0.3  Vpp+0.3 \Y
Analog input pins: @Sx, SxA, SxB, D, DA, DB Vgs — 2 Vpp + 2 \Y
Current® -30 30 mA
Operating, Ta -55 150
Temperature Junction, Ty 150 °C
Storage, Tsyg —65 150

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

(2) Only one pin at a time

(3) Voltage limits are valid if current is limited to £30 mA.

8.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
V(Esp) Electrostatic discharge - — 2 \%
Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +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.
8.3 Recommended Operating Conditions
MIN NOM MAX UNIT
Dual suppl 5 18
Vpp® Positive power-supply voltage - PPy Y,
Single supply 10 36
VSS(Z) Negative power-supply voltage (dual supply) -5 -18 \%
Vpp — Vss Supply voltage 10 36 \%
Vs Source pins voltage® Vss Vob \Y
Vp Drain pins voltage Vss Vpp \%
VEN Enable pin voltage Vss Vpp \%
Va Address pins voltage Vss Vpp \%
IcH Channel current (Tp = 25°C) -25 25 mA
Ta Operating temperature —40 125 °C
(1) When Vgs =0V, Vpp can range from 10 V to 36 V.
(2) Vpp and Vsg can be any value as long as 10 V £ (Vpp — Vss) < 36 V.
(3) Vs is the voltage on all S pins.
Copyright © 2016-2019, Texas Instruments Incorporated 7
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8.4 Thermal Information

MUX36S08 and MUX36D04
THERMAL METRIC® PW (TSSOP) | RUM (WQFN) | RRJ (WQFN) UNIT
16 PINS 16 PINS 16 PINS
Rgia Junction-to-ambient thermal resistance 103.8 37.3 46.2 °C/W
Rojctop) Junction-to-case (top) thermal resistance 36.8 31.6 37.7 °C/W
Rgis Junction-to-board thermal resistance 49.8 16.2 21.7 °C/W
WIT Junction-to-top characterization parameter 2.7 0.5 0.7 °C/W
viB Junction-to-board characterization parameter 49.1 16.2 21.7 °C/W
Rosc (ot Junction-to-case (bottom) thermal resistance N/A 6.1 6.2 °C/W

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

report.

8.5 Electrical Characteristics: Dual Supply
at T, = 25°C, Vpp = 15V, and Vgg = —15 V (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX| UNIT
ANALOG SWITCH
Analog signal range T =—-40°C to +125°C Vss Vpp \%
Vg=0V,Ilcy=1mA 125 170 Q
145 200
R On-resistance =_40° °
ON Ve =210V, loy = 1 MA Tp =—40°C to +85°C 230 Q
Tp =-40°C to
+125°C 250
2.4
On-resistance mismatch _ _ Tp =-40°C to +85°C 9
ARon between channels Vs =10V, lcy = 1 mA _ Q
Ta =—-40°C to 1
+125°C
2.4 6
ReLaT On-resistance flatness Vg=10V,0V,-10V Ta=—40°C to +85°C 53 Q
Tp =-40°C to 58
+125°C
On-resistance drift Vg=0V 0.64 %/°C
-0.04 0.001 0.04
Switch state is off, Tp =-40°C to +85°C -0.15 0.15
Is(oFF) Input leakage current Vs = +10 V, Vp = +10 v - - nA
Ta =—-40°C to 19 19
+125°C ’ :
-0.1 0.005 0.1
Switch state is off, Ta = -40°C to +85°C -0.5 0.5
IpoFF) Output off leakage current Vs = +10 V, Vp = 10 V® — - nA
TA =-40°C to ) 2
+125°C
-0.1 0.008 0.1
Switch state is on, Tp =-40°C to +85°C -0.5 0.5
Ipony Output on leakage current Vp = +10 V, Vs = floating - - nA
Ta =—-40°C to 33 33
+125°C ’ :
' ' -15 3 15
Differential on-leakage Switch state is on, T, = —40°C to +85°C ~100 100
IpL(on) current Vpa = Vpg = 10V, PA
Vg = floating Ta =—40°C to ~500 500
+125°C
LOGIC INPUT
Viy Logic voltage high 2 \%
Vi Logic voltage low 0.8 Y

(1) When Vg is positive, Vp is negative, and vice versa.

8

Copyright © 2016-2019, Texas Instruments Incorporated
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Electrical Characteristics: Dual Supply (continued)

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Ip Input current 0.15 HA
SWITCH DYNAMICS®
88 136
fon Enable turn-on time \C/s_=3i510 F\/ R, =300 Q, Ta = —40°C to +85°C 144 ns
L=22P Ta =—40°C to 151
+125°C
63 75
tore Enable turn-off time \c/:5_=31;_)10':\/, RL=3009, Ta=-40°C 10 +85°C 83 ns
L=35°Pp Ta = -40°C to %
+125°C
92 143
f Transition time \C/s_=3150 \é R_ =300 Q, Ta = —40°C to +85°C 151 ns
L=22P Ta =—40°C to 157
+125°C
t Break-before-make time Vg =10V, R =300 Q, C =35 pF, Tp =-40°C to 30 54 ns
BEM delay +125°C
Q Charge injecti CL=1nF,Rs=0Q Vs=0V 03 c
arge injection =1nF, Rg=
J ge i - s Vs =-15V to +15 V +0.6 P
Nonadjacent channel _96
= = to D, DA, DB
Off-isolation R'_- 500, Vs = 1 Vrws, - dB
f=1MHz Adjacent channel to g5
D, DA, DB
_ _ Nonadjacent _96
Channel-to-channel crosstalk ?é 1 ﬁAOngz’ Vs =1 Vrws, channels dB
Adjacent channels -88
Csiorr)  Input off-capacitance f=1MHz, Vg=0V 2.4 2.9 pF
o Output off it f=1MHz,Vg=0V MUX36508 s 84 F
utput off-capacitance = z, Vg =
D(OFR) P P s MUX36D04 43 5| P
Cso . MUX36S08 9.4 10.6
(ON)» Qutput on-capacitance f=1MHz,Vg=0V pF
Co(on MUX36D04 6.7 7.7
POWER SUPPLY
45 59
Vpp supply current C” \_/A():Vo\\// or_3.333v\,/ Ta = —40°C to +85°C 62 HA
STY Y VEN TS Ta=—-40°C to 83
+125°C
25 34
Vss supply current C" \_/AOZVO\\,/ Or_3'333}/ v Ta=~40°C 1o +857C 3 A
STHU VL VEN =S Ta =-40°C to 57
+125.-C
(2) Specified by design, not subject to production testing.
Copyright © 2016-2019, Texas Instruments Incorporated 9
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8.6 Electrical Characteristics: Single Supply
at T, = 25°C, Vpp = 12V, and Vgg = 0 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
ANALOG SWITCH
Analog signal range Ta =-40°C to +125°C Vss Vpp \
235 340
Ron On-resistance Vg=10V, lcy =1 mA Ta =—40°C to +85°C 390 Q
Ta =—-40°C to +125°C 430
3.1 12
ARon On-resistance match Vg=10V, lcy=1mA Ta =—-40°C to +85°C 19 Q
Ta =-40°C to +125°C 23
On-resistance drift Vg=10V 1.13 %/°C
Switch state is off, —0.04 0.001 0.04
Is(oFF) Input leakage current Vs=1VandVp=10V, Ta =—-40°C to +85°C -0.15 0.15 nA
orVg=10Vand Vp=1V® Tp= —40°C to +125°C 19 19
Switch state is off, 01 0.005 01
IporrR) Output off leakage current | Vs =1V and Vp =10V, Ta =—-40°C to +85°C -0.5 0.5 nA
orVg=10Vand Vp=1V®W Tp= —40°C to +125°C 5 2
Switch state is on, —01 0.008 01
Ipony Output on leakage current | Vp =1V and 10 V, Ta =—-40°C to +85°C -0.5 0.5 nA
Vs = floating T, = —40°C to +125°C 33 3.3
LOGIC INPUT
Viy Logic voltage high 2.0 \%
Vi Logic voltage low 0.8 \
Ip Input current 0.15 HA
SWITCH DYNAMIC CHARACTERISTICS®
85 140
ton Enable turn-on time Vs_z 8V, R =3000, Ta = —40°C to +85°C 145 ns
C.=35pF
Ta =-40°C to +125°C 149
48 83
tore Enable turn-off time VS_: 8V, R =3000, Ta = —40°C to +85°C 94 ns
C.=35pF
Ta =—-40°C to +125°C 102
Vs =8V, C.=35pF 87 147
Vs =8V, R =300 Q, _ o o
t; Transition time C.=35pF Ta=-40°C to +85°C 153 ns
Vg =8V, R_=300Q, _ o o
C,=35pF Ta =-40°C to +125°C 155
taam g;f;k'before'make time |y~ gV, R, =300Q, C,= 35 pF, To = —40°C to +125°C 30 54 ns
o Vg=6V 0.15
Q; Charge injection C.=1nF,Rs=0Q Vo= O0Vio12V o4 pC
s = 0 , +0.
- - Nonadjacent channel to D, DA, DB -96
Off-isolation RL=50Q, Vs =1 Vgus, nad B
f=1MHz Adjacent channel to D, DA, DB -85
Channel-to-channel R. =50 Q, Vs = 1 Vgys, Nonadjacent channels —96 4B
crosstalk f=1MHz Adjacent channels -88
Cs(orr) Input off-capacitance f=1MHz,Vs=6V 2.7 3.2 pF
C Output off it f=1MHz, Vs=6V MUX36508 91 10 F
D(OFF) utput off-capacitance = z,Vg = p
MUX36D04 5 5.7
c . MUX36S08 10.8 12
S(ON): Output on-capacitance f=1MHz, V=6V pF
Coion MUX36D04 6.9 8

(1) WhenVgis1V, Vpis 10V, and vice versa.
(2) Specified by design; not subject to production testing.

10
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Electrical Characteristics: Single Supply (continued)

at T, = 25°C, Vpp =12V, and Vgg = 0 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
POWER SUPPLY
42 53
AlV,=0Vor33V
Vpp supply current A ’ Ta =—-40°C to +85°C 56 A
b SUPPlY Vs=0V, Vgy =33V A H
Ta =—-40°C to +125°C 77
23 31
AlV,=0Vor33V
Vss supply current A ' Ta = —40°C to +85°C 38 A
SS pply VS=OV, VEN:3-3V A K
Ta =—-40°C to +125°C 51
Copyright © 2016-2019, Texas Instruments Incorporated 11
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8.7 Typical Characteristics

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

250 ‘ ‘ ‘ ‘
Vpp=135V Vpp=15V
200 Vgg=—-13.5V Vgg=-15V
g |
[0} Fa™y
%150 \\47 ﬂ \
B
2 100 [— ~
j
o
50 Vop=18V " v =165V
Vgg=-18V Vgg=—16.5V
. I

Source or Drain Voltage (V)

1. On-Resistance vs Source or Drain Voltage

-20 -15 -10 -5 0 5 10 15 20

N

<}
8 150 2 I
o ° N
2 Ty=25°C
8 /\ /\
17}
& 100 A// — I~
c —
50 , ‘
To-0°C TA‘= —40°C
\
0
-18 -12 -6 0 6 12 18

250

To=125°C

Source or Drain Voltage (V)

Vpp = 15V, Vgg = —15 V

2. On-Resistance vs Source or Drain Voltage

Source or Drain Voltage (V)

5. On-Resistance vs Source or Drain Voltage

700 ‘ I 700
600 Vop=5V | | 600
Veg=—-5V
500 Vop=6V 500 /\ /] _
c Vgg=—6V G T, =125°C / T,=85°C
S 400 / A B 40 || ]
@ R
§ 300 / \C é 300
5 / K N c /
O 200 - O 200
//
Vpp=7V
100 Ny 100 ‘
SS ‘ TA= 0°C
0 0 L
-8 -6 —4 -2 0 2 4 6 8 0 2 4 6 8 10 12
Source or Drain Voltage (V) Source or Drain Voltage (V)
VDD:12V1VSS:0V
3. On-Resistance vs Source or Drain Voltage 4. On-Resistance vs Source or Drain Voltage
250 T 700
Vpp=30V voo= 10V
Vgs=0V 600 ss=
200 ss /v’\ |
Vpp=12V
g @ 500 Ves=0V 1
8 150 — /\N 8 400 ANV v ‘14v*
5 B g VASAAL:
-— S— -— _
2 = —— AN 2 300 / _ Yosm 0V
& 100 K // N \\\
j jo
© \ 1 S 200
50 Vpp=33V = Vpp=36V ——
Vgg=0V Vgs=0V 100
0 ‘ ‘ 0
0 6 12 18 24 30 36 0 2 4 6 8 10 12 14

Source or Drain Voltage (V)

6. On-Resistance vs Source or Drain Voltage

12
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Typical Characteristics (continued)

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

250 250
200 200
8 150 3 150
C j =
8 8
2 @
2] (7]
& 100 & 100
jo j
e} e}
50 50
0 0
0 6 12 18 24 -12 —6 0 6 12
Source or Drain Voltage (V) Source or Drain Voltage (V)
VDD:24V1VSS:0V VDD:12V1VSS:_12V
7. On-Resistance vs Source or Drain Voltage 8. On-Resistance vs Source or Drain Voltage
900 ‘ 900 |
ID(ON + ‘ ‘
| —
600 b 600 Dot T-mmcp.
3 300 Iporr)+ 3 300 ISﬁOFF)*
= - /
4 S(OFF)+\‘ £ ‘
3 o —f—t 3 o
: N : R
|
2 300 S(OFF)- £ 300 lsiorp-
Q Q '
- — |
| X D(OFF)-
-600 D(OFF)- -600 Ioion)-
I \
900 : 900
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Vpp =15V, Vgg =15V Vpp =12V, Vgg=0V
9. Leakage Current vs Temperature 10. Leakage Current vs Temperature
2 ‘ ‘ 2
Vpp=15V
5 1 [ Vss=-15V o 1 Vop=15V
2 2 Vgg=-15V
c c
5 5 _— — ]
i 0 s < a [ § 0 A
2> 2 Vpp=10V
g Vpop=10V 8 Veg=-10V
S Vgg=—10V —— xDDi E)ZVV O ss |
ss Vpp =12V
Vgg=0V
-2 -2
-15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15
Source Voltage (V) Source Voltage (V)
MUX36S08, source-to-drain MUX36D04, source-to-drain
11. Charge Injection vs Source Voltage 12. Charge Injection vs Source Voltage
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Typical Characteristics (continued)

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

9 150 T T " T
‘ ‘ . ton (Vpp=15V, Vgg=-15V)
6 Vpp=15V g 120
— Vgg=—15 9
% 3 Vpp=10V E ton (Vop =12V, Vgs=0V)
c Vgg=—-10V 4 £ 90 |
2 o _ —1 v
8 o L € 1
P Sy N ° s — |
I — °
o — c
g -3 Vpp=12V — & -
(&) Vgs=0V S
6 c 30
a 2 torr (Vop =15V, Vgs=-15V)
|| || tor(Vep=12V.V5e=0V)
9 0 ! L . .
-15 -10 -5 0 5 10 15 -75 -50 -25 0 25 50 75 100 125 150

Drain voltage (V) Temperature (°C)

Drain-to-source

13. Charge Injection vs Source or Drain Voltage 14. Turn-On and Turn-Off Times vs Temperature

0 0
-20 -20
. —40 Adjacent Channel to D (Output) / —40 Adjacent Channels /
c 60 ‘ — 2 60 7
S l// x \J
= 8
E -80 . § _80 /}%
P G
o) 100 /// o0 KA%‘
- —] - Non-Adj h |
120 Non-Adjacent Channel to D (Output) 120 ‘ on djacer‘n C annes‘
-140 | | | -140
10k 100k 1M 10M 100M 1G 10k 100k 1M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
15. Off Isolation vs Frequency 16. Crosstalk vs Frequency
100 3
10 0 —_—
. Vpp=15V Vpp=5V g
X Vgg=-15V Vgg=-5V °
= 17}
pd c
5 1 8 -3
g X 3 v
= o
5
0.1 " -6
0.01 -9
10 100 1k 10k 100k 100k ™ 10M 100M 1G

Frequency (Hz) Frequency (Hz)

K 17. THD+N vs Frequency

18. On Response vs Frequency
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Typical Characteristics (continued)

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

18 18
15 15
<12 g 12
g CD(ON) / I c )
E 9 |~ K E 9 s D(OFF. /]
£ =
% \ /——/( g D(ON /
g 6 S 6 A —
c CD(OFF) \\_’f—— /
3 K S(OFF) / 3
CS(OFF)
0 0 .
-15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15
Source Voltage (V) Source or Drain Voltage (V)
MUX36S08, Vpp =15V, Vgg =—15V MUX36D04, Vpp =15V, Vgg =-15V
19. Capacitance vs Source Voltage 20. Capacitance vs Source Voltage
18 18
15 15
g2 g2
© C ©
2 9 b o) 2 9 Coord) /]
8 K S C )
‘© ‘o D(ON.
g k _/—"/( g L/ /
S 6 86—
c CD(OFF) \\ M — »
A
3 4 S(OFF) 3 — '\
C
0 0 S(OFF)
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Source Voltage (V) Source or Drain Voltage (V)
MUX36S08, Vpp =30V, Vgsg =0V MUX36D04, Vpp =30V, Vgs =0V
21. Capacitance vs Source Voltage 22. Capacitance vs Source Voltage
18 18
15 15
— CD(ON) —
g 12 o 512
3 3 Co(orr)
g 9 g 9 Coon)
S 5 D(ON.
N _
(@] 6 CD(OFF) O 6 ~ ___‘_/
C
3 < S(OFF) 3 =
CS(OFF)
0 0
0 3 6 9 12 0 3 6 9 12
Source or Drain Voltage (V) Source or Drain Voltage (V)
MUX36S08, VDD =12V, VSS =0V MUX36D04, VDD =12V, VSS =0V
23. Capacitance vs Source Voltage 24. Capacitance vs Source Voltage
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Typical Characteristics (continued)

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

25

20

Drain Current (mA)
o

25. Source Current vs Drain Current

-25 -20 -15 -10 -5
Source Current (mA)

10 15 20 25

9 Parameter Measurement Information

9.1 Truth Tables

7 1 and ik 2 show the truth tables for the MUX36S08 and MUX36D04, respectively.

R 1. MUX36S08 Truth Table

m
2

A2

Al

AO

STATE

N

X @

N

All channels are off

0

0

0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

N N N e e e ==
R|lRkr|kr|,r|lOo|lO|O

Rk |lO|lO|R|R|O

Rr|lo|rkr|Oo|lk|O|F

Channel 8

(1) X denotes don't care..

& 2. MUX36D04 Truth Table

EN Al AO STATE

0 X @ X @ All channels are off
1 0 0 Channels 1A and 1B
1 0 1 Channels 2A and 2B
1 1 0 Channels 3A and 3B
1 1 1 Channels 4A and 4B

(1) X denotes don't care.

16
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9.2 On-Resistance

The on-resistance of the MUX36xxx is the ohmic resistance across the source (Sx, SxA, or SxB) and drain (D,
DA, or DB) pins of the device. The on-resistance varies with input voltage and supply voltage. The symbol Rgy is
used to denote on-resistance. The measurement setup used to measure Rgy is shown in X 26. Voltage (V) and
current (Icy) are measured using this setup, and Rgy is computed as shown in =% 1:

O,

—>
S oo O @

X 26. On-Resistance Measurement Setup

Ron =V /lcn 1)

9.3 Off-Leakage Current

There are two types of leakage currents associated with a switch during the off state:
1. Source off-leakage current
2. Drain off-leakage current

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

Drain leakage current is defined as the leakage current flowing into or out of the drain pin when the switch is off.
This current is denoted by the symbol Ipogg).

The setup used to measure both off-leakage currents is shown in X 27

Is (oFF) Ip (oFF)

S ~ D
———o

VS;L VDL

K 27. Off-Leakage Measurement Setup
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9.4 On-Leakage Current

On-leakage current is defined as the leakage current that flows into or out of the drain pin when the switch is in
the on state. The source pin is left floating during the measurement. ¥ 28 shows the circuit used for measuring
the on-leakage current, denoted by Ipon.

Ip on)

)
NC © 0 0 A
N

NC = No Connection

¢

28. On-Leakage Measurement Setup

9.5 Differential On-Leakage Current

In case of a differential signal, the on-leakage current is defined as the differential leakage current that flows into
or out of the drain pins when the switches is in the on state. The source pins are left floating during the
measurement. X 29 shows the circuit used for measuring the on-leakage current on each signal path, denoted
by Ipaony @and Ipgony. The absolute difference between these two current is defined as the differential on-leakage
current lp ony-

Ipacon)

SxA DA

N
NC o o o A
_/

Iog(on)

SxB DB
NC o S o A 3

VD___

NC = No Connection

N
[ 29. Differential On-Leakage Measurement Setup
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9.6 Transition Time

Transition time is defined as the time taken by the output of the MUX36xxx to rise or fall to 90% of the transition

after the digital address signal has fallen or risen to 50% of the transition

measure transition time, denoted by the symbol t,.

3V ——

Address / \

Signal (Vi) 9% 50% -
oV
t —p — —>
Vsi
Output

(VSR ————

Vo Vss

I 7T

2V O—

A0

Al

A2

EN

VSS

MUX36S08

GND

S1 ——Q Vs

S§2-87 J7

S8 —CO Vg

Output

300Q —= 35pF

<

30. Transition-Time Measurement Setup

9.7 Break-Before-Make Delay

. ® 30 shows the setup used to

Break-before-make delay is a safety feature that prevents two inputs from connecting when the MUX36xxx is
switching. The MUX36xxx output first breaks from the on-state switch before making the connection with the next
on-state switch. The time delay between the break and the make is known as break-before-make delay. & 31
shows the setup used to measure break-before-make delay, denoted by the symbol tggy.

Address
Signal (Vin)

oV

Output 80% 7

«— tgam

80%

VIN

A0

Al

A2

2V O—

EN

Voo Vss
VDD VSS
St O Vs
S8
Output
MUX36S08
GND 300Q —=—=35pF

<~

K 31. Break-Before-Make Delay Measurement Setup
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9.8 Turn-On and Turn-Off Time

Turn-on time is defined as the time taken by the output of the MUX36xxx to rise to a 90% final value after the
enable signal has risen to a 50% final value. & 32 shows the setup used to measure turn-on time. Turn-on time
is denoted by the symbol tgy.

Turn off time is defined as the time taken by the output of the MUX36xxx to fall to a 10% initial value after the
enable signal has fallen to a 50% initial value. &l 32 shows the setup used to measure turn-off time. Turn-off time
is denoted by the symbol togr.

Voo Vss
o 1
VDD VSS
Enable
Drive (V o o _)
Vi - 50% 50% A0 1 OVe

RN
S2-58
oy — A2 $

—> «— torr (EN) MUX36S08

ton (EN) —»

0.9 Vs Output
EN D ®

Output

GND

N2 Vs v %

300Q —— 35pF

K 32. Turn-On and Turn-Off Time Measurement Setup
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9.9 Charge Injection

The MUX36xxx have a simple transmission-gate topology. Any mismatch in capacitance between the NMOS and
PMOS transistors results in a charge injected into the drain or source during the falling or rising edge of the gate
signal. The amount of charge injected into the source or drain of the device is known as charge injection, and is
denoted by the symbol Q;. B 33 shows the setup used to measure charge injection.

VDD VSS
VDD VSS
A0
$ Al
A2
MUX36S08
| 1
| Rs |
| | s D
! AN | o O Vour
| | EN
| |
Vour : : C
/ \ v — —
A out : — Vs : — 1nF
[ — | GND
Qu = CL x AVour L_ ol ___ JI
Ven

33. Charge-Injection Measurement Setup
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9.10 Off Isolation

Off isolation is defined as the voltage at the drain pin (D, DA, or DB) of the MUX36xxx when a 1-Vgys signal is
applied to the source pin (Sx, SxA, or SxB) of an off-channel. &l 34 shows the setup used to measure off
isolation. Use = 2 to compute off isolation.

Vop

Vss

o1uF O O o01pF
o=
Network Analyzer

VDD VSS

50 Q
S
50 Q é
O/ ’
D
£ j i ) O Vour

Re
50 Q

GND

Off Isolation = 20 - Log[

1

K] 34. Off Isolation Measurement Setup

Vout
V.

9.11 Channel-to-Channel Crosstalk

Channel-to-channel crosstalk is defined as the voltage at the source pin (Sx, SxA, or SxB) of an off-channel,
when a 1-Viys signal is applied at the source pin of an on-channel. X 35 shows the setup used to measure, and
3 3 is the equation used to compute, channel-to-channel crosstalk.

Network Analyzer

VDD

VSS

01pF O O o1pF
i i,
VDD VSS

Vour O

50 Q

Vs

S1

T
I ;

GND

50 Q

L

¥ 35. Channel-to-Channel Crosstalk Measurement Setup

Channel-to-Channel Crosstalk = 20 - Log[

Vourt
Vs

@

©)

22
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9.12 Bandwidth

Bandwidth is defined as the range of frequencies that are attenuated by < 3 dB when the input is applied to the
source pin of an on-channel, and the output is measured at the drain pin of the MUX36xxx. & 36 shows the
setup used to measure bandwidth of the mux. Use = 4 to compute the attenuation.

Vop Vss

01uF O O 01yF
Network Analyzer
VDD VSS V4

i 500
: EZ

z .
Vo
g Ru

50 Q

O Vour

GND

-

K& 36. Bandwidth Measurement Setup

Attenuation = 20 - Log ﬁ
Y (4)

9.13 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 mux
output. The on-resistance of the MUX36xxx 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. K] 37 shows the setup used to measure THD+N of the MUX36xxXx.

0.1 pF

A

Vop
@)

Vss
@)

0.1 pF

»_H%

Vin

S

VDD

Vss

Audio Precision

Rs

S

>

GND

o

Re
10 kQ
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K 37. THD+N Measurement Setup
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10 Detailed Description

10.1 Overview

The MUX36xxx are a family of analog multiplexers. The Functional Block Diagram section provides a top-level
block diagram of both the MUX36S08 and MUX36D04. The MUX36S08 is an 8-channel, single-ended, analog
mux. The MUX36D04 is a 4-channel, differential or dual 4:1, single-ended, analog mux. Each channel is turned
on or turned off based on the state of the address lines and enable pin.

10.2 Functional Block Diagram

MUX36S08 MUX36D04

St —40/‘,/ o—— S1A —40/./ o——
| |

s2 _4o/i/ o— ¢ S2A —40/5/0—.
| |

s3 —40/: o— ¢ SSAt+——0" | O— ¢
| |

s4 —;o/i/o—c- SaA —40/3/0 DA
| D |

S5 —40/,/ o— o sSB—o0", © DB
| |

6 —40/:*/0—« S28B ——O/E/ o—¢

40/ 40/

S7 — I o——e S3B — I o——
| |

88—40/:/0— 848—40/{/0—

1-0f-8 1-of-4
Decoder Decoder
| | | | | | |
I I I I I I I
A0 A1l A2 EN A0 A1 EN

24 Copyright © 2016-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/mux36s08?qgpn=mux36s08
http://www.tij.co.jp/product/jp/mux36d04?qgpn=mux36d04
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS

MUX36S08, MUX36D04
www.tij.co.jp JAJSFBSD —JANUARY 2016 —REVISED FEBURARY 2019

10.3 Feature Description

10.3.1 Ultralow Leakage Current

The MUX36xxx provide extremely low on- and off-leakage currents. The MUX36xxx are capable of switching
signals from high source-impedance inputs into a high input-impedance op amp with minimal offset error
because of the ultralow leakage currents. &l 38 shows typical leakage currents of the MUX36xxx versus
temperature.

900 ‘

Ioony+ ‘
600 —

300

/
IS OFF)+ Z/
0 "
-300 \ 's0

—600 Iorr)-

Leakage Current (pA)

ID(ON)‘—

-75 -50 -25 0 25 50 75 100 125 150
Temperature (°C)

-900

K] 38. Leakage Current vs Temperature

10.3.2 Ultralow Charge Injection

The MUX36xxx have a simple transmission gate topology, as shown in & 39. Any mismatch in the stray
capacitance associated with the NMOS and PMOS causes an output level change whenever the switch is
opened or closed.

OFF [ ON

Casn —— —— Ceon
SO oD
Casp —— —— Coaop

| OFF| ON

39. Transmission Gate Topology
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Feature Description (continued)

The MUX36xxx have special charge-injection cancellation circuitry that reduces the source-to-drain charge
injection to as low as 0.3 pC at Vg = 0V, and 0.6 pC in the full signal range, as shown in X 40.

2

o 1 Vop=15V
e Vgs=—-15V
c
2
3
7Y
(0]
< 0 / V4 |
5 Voo =10V
g Vgs=—10V
- T
Vo = 12V
Vss=0V
> \
5 -0 -5 0 5 10 15

Source Voltage (V)

K] 40. Source-to-Drain Charge Injection vs Source or Drain Voltage

The drain-to-source charge injection becomes important when the device is used as a demultiplexer (demux),

where D becomes the input and Sx becomes the output. B 41 shows the drain-to-source charge injection across
the full signal range.

6 Vop=15V |
~ Vgg=-15
2 3 Vpp =10V
< Vgg=—10V =
.g 0 /
f=
® %A// \
o . b
5 -3 Vpp=12V —
S Vgg=0V

-6

-9

-15 -10 -5 0 5 10 15

Drain voltage (V)

K] 41. Drain-to-Source Charge Injection vs Source or Drain Voltage

10.3.3 Bidirectional Operation

The MUX36xxx are operable as both a mux and demux. The source (Sx, SxA, SxB) and drain (D, DA, DB) pins

of the MUX36xxx are used either as input or output. Each MUX36xxx channel has very similar characteristics in
both directions.

26 Copyright © 2016-2019, Texas Instruments Incorporated
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Feature Description (continued)
10.3.4 Rail-to-Rail Operation

The valid analog signal for the MUX36xxx ranges from Vgg to Vpp. The input signal to the MUX36xxx swings

from Vgg to Vpp without any significant degradation in performance. The on-resistance of the MUX36xxx varies
with input signal, as shown in K&l 42

250 ‘ ‘ ‘ ‘
Vpp=135V Vpp=15V

200 Vgs=-13.5V Vgg=-15V

150 TSN

On Resistance (Q)

00 ///ﬁ%\\

50

Vop=18V " vy =165V
Vgs=-18V Vgg=—16.5V

. I I
-20 -15 -10 -5 0 5 10 15 20

Source or Drain Voltage (V)

K 42. On-Resistance vs Source or Drain Voltage

10.4 Device Functional Modes

When the EN pin of the MUX36xxx is pulled high, one of the switches is closed based on the state of the
address lines. When the EN pin is pulled low, all the switches are in an open state irrespective of the state of the
address lines. The EN pin can be connected to Vpp (as high as 36 V).
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11 Application and Implementation

x

/:

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

11.1 Application Information

The MUX36xxx family offers outstanding input/output leakage currents and ultralow charge injection. These
devices operate up to 36 V, and offer true rail-to-rail input and output. The on-capacitance of the MUX36xxx is
very low. These features makes the MUX36xxx a family of precision, robust, high-performance analog
multiplexer for high-voltage, industrial applications.

11.2 Typical Application

43 shows a 16-bit, differential, 4-channel, multiplexed, data-acquisition system. This example is typical in
industrial applications that require low distortion and a high-voltage differential input. The circuit uses the
ADS8864, a 16-bit, 400-kSPS successive-approximation-resistor (SAR) analog-to-digital converter (ADC), along
with a precision, high-voltage, signal-conditioning front end, and a 4-channel differential mux. This TI Precision
Design details the process for optimizing the precision, high-voltage, front-end drive circuit using the MUX36D04,
OPA192 and OPA140 to achieve excellent dynamic performance and linearity with the ADS8864.

\ REF3140 RC Filter RC Filter

Reference Driver
Gain Network
- REF
OPA140 .

Analog Inputs

Bridge Sensor T

OPA192 —14 Gain Network

Thermocouple

o
+
L OPA192 >—
Current Sensing T
3t L L
Photo

LED  Detector

(X X ]
[ )
MUX36D04

Charge Ve
Kickback
Filter

Gain Network

+
ADS8864

Vinm

Gain Network

High-Voltage Multiplexed Input High-Voltage Level Translation

Optical Sensor

43. 16-Bit Precision Multiplexed Data-Acquisition System for High-Voltage Inputs With Lowest
Distortion
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Typical Application (continued)
11.2.1 Design Requirements

The primary objective is to design a +20 V, differential, 4-channel, multiplexed, data-acquisition system with
lowest distortion using the 16-bit ADS8864 at a throughput of 400 kSPS for a 10-kHz, full-scale, pure, sine-wave
input. The design requirements for this block design are:

» System supply voltage: £15 V

e ADC supply voltage: 3.3 V

e ADC sampling rate: 400 kSPS

e ADC reference voltage (REFP): 4.096 V

e System input signal: A high-voltage differential input signal with a peak amplitude of 20 V and frequency
(fin) of 10 kHz are applied to each differential input of the mux.

11.2.2 Detailed Design Procedure

The purpose of this precision design is to design an optimal, high-voltage, multiplexed, data-acquisition system
for highest system linearity and fast settling. The overall system block diagram is illustrated in & 43. The circuit
is a multichannel, data-acquisition signal chain consisting of an input low-pass filter, mux, mux output buffer,
attenuating SAR ADC driver, and the reference driver. The architecture allows fast sampling of multiple channels
using a single ADC, providing a low-cost solution. This design systematically approaches each analog circuit
block to achieve a 16-bit settling for a full-scale input stage voltage and linearity for a 10-kHz sinusoidal input
signal at each input channel.

< For step-by-step design procedure, circuit schematics, bill of materials, PCB files, simulation results, and test
TIPrecision results, refer to Tl Precision Design TIPD151, 16-Bit, 400-kSPS, 4-Channel Multiplexed Data-Acquisition
System for High-Voltage Inputs with Lowest Distortion.

11.2.3 Application Curve

1.0
0.8
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0.0 ’\\
0.2 — N\ A\
04 N/
06 VL X/
By NS

-1.0

Integral Non-Linearity (LSB)

20 -15 -0 -5 0 5 10 15 20
ADC Differential Peak-to-Peak Input (V)
K 44. ADC 16-Bit Linearity Error for the Multiplexed Data-Acquisition Block
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12 Power Supply Recommendations

The MUX36xxx operates across a wide supply range of +5 V to +18 V (10 V to 36 V in single-supply mode).
They also perform well with unsymmetric supplies such as Vpp = 12 V and Vgs= =5 V. For reliable operation, use
a supply decoupling capacitor ranging between 0.1 pF to 10 pF at both the VDD and VSS pins to ground.

The on-resistance of the MUX36xxx varies with supply voltage, as illustrated in & 45
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On Resistance (Q)
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0
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Vpp=135V Vpp=15V
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=)
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K 45. On-Resistance Variation With Supply and Input Voltage

30
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13 Layout

13.1 Layout Guidelines

K 46 illustrates an example of a PCB layout with the MUX36S08IPW, and Kl 47 illustrates an example of a PCB
layout with MUX36D04IPW.
Some key considerations are:

1. Decouple the VDD and VSS pins with a 0.1-uF capacitor, placed as close to the pin as possible. Make sure
that the capacitor voltage rating is sufficient for the Vpp and Vgg supplies.

2. Keep the input lines as short as possible. In case of the differential signal, make sure the A inputs and B
inputs are as symmetric as possible.

3. Use a solid ground plane to help distribute heat and reduce electromagnetic interference (EMI) noise pickup.

4. 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.

13.2 Layout Example
Via to 4_0
z o =

ground plane

? w < C)_> Vi
= = gl‘OUl’];1 :)(I)ane
c | AT Al
. e [,
Cves | GND
OIS wmuxsesosipw [ Voo ]
O s2 S5 @)
O s3 6 O
@ S4 S7 O
D ss ] ()
@)
K 46. MUX36S08IPW Layout Example
Via to
ground plane
Vi < O Q Q O_> Via to
groung ;tJ(I)ane o z — ground plane
< i <
o | momm A) e | .
CEn | [ onD
1 Voo
O S1A MUX36D04IPW S1B O
() [Csea 2B @)
() [Cssa] S3B @
O e
DA DB
@) o

R 47. MUX36D04IPW Layout Example
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15 AHhZHI. NyT—2, BLUEXER

LI D R—NZiE, A =0 _or—  BIOYESZE T AE RN/ TEH I TOET, 2NHOERIT FEEDT A
AR LTSN QOB DT —2 T, ZOTFT —F I T ERKETINDIZILENHY ., FXR 2 AR RETENDHE
LHVET, KT —Z — DT ITUPIEH S TODEE L. B AR ORI Z2Z & TZE N,

32 Copyright © 2016-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/mux36s08?qgpn=mux36s08
http://www.tij.co.jp/product/jp/mux36d04?qgpn=mux36d04
http://www.tij.co.jp
http://www.ti.com/lit/pdf/sbas492
http://www.ti.com/lit/pdf/SBOS498
http://www.ti.com/lit/pdf/SBOS620
http://www.ti.com/lit/pdf/SBOS620
http://www.ti.com/product/MUX36S08?dcmp=dsproject&hqs=pf
http://www.ti.com/product/MUX36S08?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/MUX36S08?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/MUX36S08?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/MUX36S08?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/MUX36D04?dcmp=dsproject&hqs=pf
http://www.ti.com/product/MUX36D04?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/MUX36D04?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/MUX36D04?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/MUX36D04?dcmp=dsproject&hqs=support&#community
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/lit/pdf/SLYZ022

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 28-Sep-2021

PACKAGING INFORMATION

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)

MUX36D04IPW ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 MUXDO04C Samples
MUX36D04IPWR ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 MUXD04C Samples
MUX36D04IRRJR ACTIVE WQFN RRJ 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 MUX

36D04 s
MUX36D04IRUMR ACTIVE WQFN RUM 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 MUX Samnles
36D04 i

MUX36S08IPW ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 MUXS08B Samples
MUX36S08IPWR ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 MUXS08B Samples
MUX36S08IRRJR ACTIVE WQFN RRJ 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 MUX

36508 s
MUX36S08IRUMR ACTIVE WQFN RUM 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 MUX Samples
36S08 =

® 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: Tl 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.
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline 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 Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
MUX36D04IPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MUX36D04IPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MUX36D04IRRJR WQFN RRJ 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MUX36D04IRUMR WQFN RUM 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MUX36S08IPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MUX36S08IRRJIR WQFN RRJ 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MUX36S08IRUMR WQFN RUM 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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I} TEXAS
INSTRUMENTS
www.ti.com 12-Aug-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

MUX36D04IPWR TSSOP PW 16 2000 356.0 356.0 35.0
MUX36D04IPWR TSSOP PW 16 2000 356.0 356.0 35.0
MUX36D04IRRJIR WQFN RRJ 16 3000 367.0 367.0 35.0
MUX36D04IRUMR WQFN RUM 16 3000 367.0 367.0 35.0
MUX36S08IPWR TSSOP PW 16 2000 356.0 356.0 35.0
MUX36S08IRRJR WQFN RRJ 16 3000 367.0 367.0 35.0
MUX36S08IRUMR WQFN RUM 16 3000 367.0 367.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
MUX36D04IPW PW TSSOP 16 90 530 10.2 3600 35
MUX36S08IPW PW TSSOP 16 90 530 10.2 3600 35
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RRJ0016A

PACKAGE OUTLINE

WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4224485/A 08/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RRJ0016A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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(PREFERRED)
SOLDER MASK DETAILS
4224485/A 08/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RRJ0016A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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]
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s

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 17
80% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4224485/A 08/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RUM 16 WQFN - 0.8 mm max height

4 x 4,0.65 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224843/A
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MECHANICAL DATA

RUM (S—PQFP—N16)

PLASTIC QUAD FLATPACK

Bottom View
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% REAAA
,90
[8]
12 | 9
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|
13 8
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16
Pin 1 Index Area 44///////,
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v 0,20 Nominal
0,80 Lead Frame
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[&]0,08]c] 0,00
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J Uuu
|
0,50
16 D ! C 5 16X ﬁ
) -
411 _ + 1 _ 1
D) -
v
D ]
i [ 16X 0,55
0,25
Exposed Thermal Die Pad / & 8;2% g A‘B‘
@ 0,65

4209092/A 10/2007

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.
QFN (Quad Flatpack No-Lead) package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Package complies to JEDEC MO-220 variation WGGC—3.
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THERMAL PAD MECHANICAL DATA

RUM (S—PWQFN—N16) PLASTIC QUAD FLATPACK NO—-LEAD
THERMAL INFORMATION
This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the
PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).
For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.
The exposed thermal pad dimensions for this package are shown in the following illustration.
PIN 1 INDICATOR
C 0.30
1 4
Exposed Thermal Pad
s [NUUUU 11—
I | A 5
T B -
2,70+0,10 = — — g
> d
l P | - 8
13
A NN N
12 9
¢ 2,70+0,10 ¥
Bottom View
Exposed Thermal Pad Dimensions
4209093-2/F 09/15
NOTES: All linear dimensions are in millimeters
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http://www.ti.com/lit/slua271

LAND PATTERN DATA

RUM (S—PWQFN—N16) PLASTIC QUAD FLATPACK NO—-LEAD
Fxomple Boord Layout 0129 Stenc Tikoess
Pin 1 0,5x0, 5mm (Note E)
gﬁ? tgré(: °P |=—12x0,65 16x0,3—| |~— — |=—12x0,65 ]
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04— _L
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o O O 31 48 B : 315 475
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o o ol =
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. / 48 N | 4,75
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|
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/ Example (Note D)
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R0O,175 (Note F) o0

O O
0,85 6x1,0
Pad Geometry
— 0or ! (Note C) O 27
ml u’round/ ] 6x1,0

0,35 O O O

\ / ——
—~ | |

4209105/D 09/15

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for solder mask tolerances.
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