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Low On-Capacitance

0 MUX36S08: 9.4 pF

0 MUX36D04: 6.7 pF

Low Input Lealage: 1 pA

Low Charge Inection: 0.3 pC
Rail-to-Rail Operation

Wide Supply Range: (5 V to (18 V[10V to 36 V
Low On-Resistance: 125 Q
Transition Time: 92 ns
BrealtBefore-Male Switching Action
EN Pin Connectable to Vpp

Logic Levels: 2 V to Vpp

Low Supply Current: 45 [A

ESD Protection HBM: 2000 V

Industry-Standard TSSOP and smaller WQFN
Paclage

For Other Configurations['Refer to:
1 TMUX6111/ 12/ 13 (4 ch. SPST)
TMUX6121/ 22/ 23 (2 ch. SPST)
TMUX6119 (1 ch. SPDT)
TMUX6136 (2 ch. SPDT)
TMUX6104 (1 ch. 4:1)
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Factory Automation and Industrial Process
Controls

Programmable Logic Controllers (PLC)
Analog Input Modules

ATE Test ELuipment

Battery Monitoring Systems
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The MUX36S08 and MUX36D04 (MUX36(TT) are
modern complementary metal-olide semiconductor
(CMOS) analog multiplefers  (mules). The
MUX36S08 offers 8:1 single-ended channels[]
whereas the MUX36D04 offers differential 4:1 or dual
4:1 single-ended channels. The MUX36S08 and
MUX36D04 worl] elually well with either dual
supplies (5 V to (118 V) or a single supply (10 V to
36 V). They also perform well with symmetric
supplies (such as Vpp 0 12 VVgg O M2 V)and
unsymmetric supplies (such as Vpp [ 12 V[
Vgs [ [5 V). All digital inputs have TTL-logic
compatible thresholdsCensuring both TTL and CMOS
logic compatibility when operating in the valid supply
voltage range.

The MUX36S08 and MUX36D04 have very low on
and off lealage currentsllallowing these multiple’ers
to switch signals from high input impedance sources
with minimal error. A low supply current of 45 A
enables use in portable applications.

Delile I Trmatir 1=

PART N[IM[ER PAC[/AGE (1D SICE INCIM(
MUX36S08 TSSOP (16) 5.00 mm [74.40 mm
MUX36D04 WQFN (16) 4.00 mm 4.00 mm

(1) For all available paclagesl see the paclage option addendum
at the end of the data sheet.

Frds h EH AR FT-4L.LE 886-3-5773766
B BHABT-LME 886-3-5729570

86-21-34970699
86-755-83298787

BAFHRF(EHE)
BEAF A T (FRI)
http://www.100y.com.tw
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PRODOCT DESCRIPTICN
MUX36S08 8-channell single-ended analog multipleler (8:1 mul)
MUX36D04 4-channel differential or dual 4:1 single-ended analog multiple’er (8:2 mu()

6 PiliClriglraticiiard FOOortior

M(X(6S08 PW Pall age

16-Pi7 TSSP M X 6S08 RM ald RRJ Pallage
T Dield 16-Pil) WQFN
TOO Lield
( ) >
0 i 2 2 <
a []1 16 ] a1 e T T T \
@) [ R R |
en (] 2 15 [ a2 o o o« o
— — — —
vss [] s 14 [ ] eno vss L1 ,————- N~ 12 (| enp
|
st (] 4 13 ] vop st [ |2 : I 11 _ | vop
= | Thermal | 7
s2 [] s 12 | ] ss s2 [la | Pad : 10| ss
s3s (| s 1 ] se ss'___|4\ ————— - 9| ss
sa (] 7 10 | ] s7 woe o~ @
RN
D |: 8 9 :] S8 \ ! 1 ! 1 ! 1 ! 1 J/
F e 8 &
\_ J Not to scale
Not to scale
RUM and RR[lhave the same paclage
dimension(but different thermal pad
dimension and lead finger length.
PiC FOOiDOOOMOX6S08
PIN
FUNCTILIN DESCRIPTILN
NAME TSSCP WQFN
A0 1 15 Digital input Address line 0
A1 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.
L 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 4 2 Analog input or output | Source pin 1. Can be an input or output.
S2 5 3 Analog input or output | Source pin 2. Can be an input or output.
S3 6 4 Analog input or output | Source pin 3. Can be an input or output.
S4 7 5 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 " Power supply operation connect a decoupling capacitor ranging from 0.1 [F to 10 [F 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 operationiconnect a decoupling
capacitor ranging from 0.1 [ F to 10 [ F between Vgg and GND.
Thermal B B Power suppl Elposed Pad. The elposed pad is electrically connected to Vgg internally. Connect EP to Vgg to
Pad(" PPy achieve rated thermal and ESD performance.

(1) RUM and RRIIhave the same paclage dimension( but different thermal pad dimension and lead finger length.
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MOXC6DOPW Palage
16-Pil TSSLP M X 6DO0[ IR 'M a d RRJ Pal I age
TOO Liel 16-Pill WQFN
e N\ T Ciel]
©) o
A [ 16 ] A & 2 2 &
( TN )
eN (] 2 15 ] onp o LiLlLiL
vss (| s 14 ] vop g v ¥ 9
sia [ 4 13 ] s vss [ 11 ,—=——= \I 12 __| vop
| — | -—
S2A |: 5 12 :I S2B s _I 2 : Thermal : T B
- —| -—
S3A |: 6 1 :I s38 s2A | ! 3 |\ Pad : 10  _| szB
[ 7l 4 e —— % r=
san (| 7 10 ] s AL oA S
wn © ~ o]
pa [| s 9] os R
L I I I | J
N o $ 8 8 ¢
Not to scale b b Not to scale
RUM and RRJhave the same paclage
dimension[ but different thermal pad
dimension and lead finger length.
PiTJFOOtiooroMOXeD0
PIN
FONCTICN DESCRIPTICN
NAME TSS[IP WQFN
A0 1 15 Digital input Address line 0
A1 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.
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 A1:0logic inputs determine which pair of switches is turned on.
GND 15 13 Power supply Ground (0 V) reference
S1A 4 2 Analog input or output | Source pin 1A. Can be an input or output.
S2A 5 3 Analog input or output | Source pin 2A. Can be an input or output.
S3A 6 4 Analog input or output | Source pin 3A. Can be an input or output.
S4A 7 5 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 [F to 10 [ F 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’iconnect a decoupling
capacitor ranging from 0.1 [F to 10 [ F between Vgg and GND.
Thermal } } Power suppl Eposed Pad. The elposed pad is electrically connected to VSS internally. Connect EP to Vgg
Pad(" PRl to achieve rated thermal and ESD performance.

(1) RUM and RR(lhave the same paclage dimension[but different thermal pad dimension and lead finger length.
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(11 AlTte Maximm Ratil gl
over operating free-air temperature range (unless otherwise noted)("
MIN MAX CNIT
Vbb 0.3 40
Supply Vss 40 0.3 \%
Voltage Vpp [1Vss 40
Digital input pins: @ENTAOCA1CA2 Vgs 103 Vpp [10.3 V
Analog input pins: @STISTACSTBIDIDAIDB Vgg 012 Vpp 02 \Y
Current®) 30 30 mA
Operating[ T [55 150
Temperature Cunction( T 150 Cc
Storagel Mgy [65 150

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
onlylCwhich do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. E[posure to absolute-malimum-rated conditions for e[ tended periods may affect device reliability.

(2) Only one pin at a time

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

"1[1 ESD Rati(gl]

DALCE ONIT
o Human-body model (HBM)Lper ANSI/ESDA/LEDEC (S-001( 2000
V(Esp) Electrostatic discharge - — 7 \%
Charged-device model (CDM)(per LEDEC specification LESD22-C101®@ 500
(1) [EDEC document [EP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) [EDEC document [EP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
"\[] Rell'mmelided "I erati’'g ClIlditil 1[I
MIN NOM MAX CONIT
1 . Dual supply 5 18
Vpp ™" Positive power-supply voltage - \Y
Single supply 10 36
Vgs®@ Negative power-supply voltage (dual supply) 5 18 \Y
Vpp [1Vss 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 (T [125[C) 25 25 mA
Ta Operating temperature 40 125 c

(1) When Vgg [10 VLVpp can range from 10 V to 36 V.
(2) Vpp and Vgg can be any value as long as 10 V < (Vpp [1Vss) < 36 V.
(3) Vs is the voltage on all S pins.

6 Submit Documentation Feedback
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MOX6S08 al’d MIX[6DO0
THERMAL METRIC 1" PW [TSSUPL | ROM (WQFNLC| RRJ (WQFNLC CONIT
16 PINS 16 PINS 16 PINS
Rgia Lunction-to-ambient thermal resistance 103.8 37.3 46.2 [C/W
Ro:ctop) Lunction-to-case (top) thermal resistance 36.8 31.6 37.7 [C/W
Ry [unction-to-board thermal resistance 49.8 16.2 21.7 [C/W
yiT [unction-to-top characterization parameter 2.7 0.5 0.7 [C/W
viB Lunction-to-board characterization parameter 491 16.2 21.7 [C/W
Ro:cpbot) Lunction-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.

"1[1 EleltriralCharalteril tir [T Dar ST
at Ty [125[C[ Mpp (115 Viiand Vgg (1115 V (unless otherwise noted)

PARAMETER | TEST CIINDITICINS MIN TP MAX | [NIT
ANAL[G SWITCH
Analog signal range Ta [1[40[C to [125C Vss Vpp \%
Vs 000 Vg 01 mA 125 170 Q
145 200
R On-resistance
ON Vs (1010 Vilgy (11 mA Ta [1[4A0IC to (85(C 230 Q
Ta [1[40[C to
125C 250
2.4 6
ARoy g)erl;\rlzselﬁtzﬂgﬁnn;:zmatch Vg 11710 Vilgy (11 mA Ta [1[40[C to [85(C o
Ta [1[40IC to 1
m25c
24 6
ReLaT On-resistance flatness Vg 110 VIO VLMoV Ta CA0C 1o [B5IC 53 Q
Ta [1[40[C to 58
M251C
On-resistance drift Vg 10V 0.64 %I C
r0.04 0.001 0.04
Switch state is off( Ta [1[40[C to [85(C [0.15 0.15
Is(oFF) Input lealage current Vg 11110 Vi Vp 1110 v nA
Ta [1[40IC to Mo 19
m25c ) :
0.1 0.005 0.1
Switch state is off( Ta [1-40.C to [B5(C [0.5 0.5
Ip(oFF) Output off leal age current o nA
Vg (110 ViNp M0V T 1 40C to 5 )
M251C
0.1 0.008 0.1
Switch state is on(] Ta [1[40[C to [85(C [0.5 0.5
Ipon) Output on lealage current Vp (1010 V' Vs ' floating nA
Ta [1[40IC to 33 33
m25c ) :
M5 3 15
. . Switch state is onlJ
IoL(oN) (I:;)l:frfreerr?tntlal on-lealage Voa ' Vpg [ 10 VI Ta [1[A0IC to (85(C Moo 100 oA
Vs [lfloating Ta [1[40[C to 500 500
M251C
LOGIC INPOT
Vi Logic voltage high 2 \%
Vi Logic voltage low 0.8 \Y
(1) When Vg is positive[ Vp is negative‘and vice versa.
Copyright [1 20162019 Telas Instruments Incorporated Submit Documentation Feedback 7
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EleltriCa(lCharalteri ti D Ca SO0 MO tilCed O
at Ty [125[CVpp (115 Viiand Vgg 1115 V (unless otherwise noted)
PARAMETER TEST CTINDITICINS MIN TOP MAX| CNIT
Ip Input current 0.15 A
SWITCH DCNAMICS "
88 136
fon Enable turn-on time \c/:SUD3D510FVj?L 1300 Q0 Ta [ T40IC to 1857C 144 ns
LIoo P Ta [ THOIC to 151
M25C
63 75
torr Enable turn-off time \C/SDu3u51OFVR|_ 1300 Q1 Ta [1[40[C to [85/C 83 ns
Loop Ta 0 THOC to %
M25C
92 143
¢ T T Vg 010 VIR, 11300 QO Ta 40T to 7857C 151
t ransition time C. 1135 oF ns
L9 Pp Ta [ THOIC to 157
[M251C
t Breal+before-male time Vg 110 VIR, 1300 QIC[135 pF ([T [1140[C to 30 54 ns
BBM delay M25rC
) . Vs 10V 0.3
Q Charge inlection CLU1TnFIRs 10 Q pC
Vg mM5Vto M5V 0.6
Nonadacent channel 96
to DEDAIDB -
Off-isolation R, 1150 Vs [11 VRus! B
f1 MHz Adlacent channel to 85
DrDATDB
Nonad/acent 96
Channel-to-channel crosstalT’] ]BE 1J fAOHSUVS 21 Vrus channels B dB
a Adracent channels 88
Csorr)  Input off-capacitance f11 MHz[Vg 10V 2.4 2.9 pF
C Output off it f11 MHz Vg [10V MUX36S08 75 84 F
utput off-capacitance a z
D(OFF) P P s MUX36D04 43 5| P
MUX36S08 9.4 10.6
Cs(on)" Output on-capacitance f11MHz Vg 10V pF
Cobon) MUX36D04 6.7 7.7
P'WER SPPL]
45 59
Vo supply current AllVpA 10V or3.3VD Ta [1[40[C to [85/C 62 A
Vg 00 ViVgy 13.3V Th [ 40(C to 63
M25C
25 34
AllV, 00V or33VD Ta [ T40IC to 1857C 37
Vgs supply current A A CA
Vg 10 VINVgN 133V Ta 0 740Cto 57
M25(C
(2) Specified by designlnot sublect to production testing.
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INSTRUMENTS

L[]t 0m
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16 EleltriralCharalteril ti(11Siligie ST
at Ty [125[CI Vpp (112 Viiand Vgg (10 V (unless otherwise noted)

PARAMETER ‘ TEST CLINDITICINS MIN TOP MAX ONIT
ANAL /G SWITCH
Analog signal range Ta [1140[C to (125/C Vss Vpp \%
235 340
Ron On-resistance Vg (110 Vley 11 mA Ta [ [40[C to (B5(C 390 Q
Ta [140[C to [125[C 430
3.1 12
ARon On-resistance match Vs 1110 Vg 11 mA Ta [J[40[C to [85[C 19 Q
Ta [1140C to (125(C 23
On-resistance drift Vs 110 V 1.13 %IC
Switch state is off -0.04 0.001 0.04
Is(oFF) Input lealage current Vs 11 Vand Vp 1110 V[ 0 Ta [1[40[C to (185[C r0.15 0.15 nA
or Vs 110 Vand Vo U1 VIS [ " 40 to (125:C 1.9 19
Switch state is offL 01 0.005 01
Ip(oFF) Output off lealage current | Vg 11V and Vp (110 VI 0 Ta [1[40[C to [85[C 0.5 0.5 nA
orVgJ10Vand Vp 11V To  40Cto 125.C 2 2
Switch state is on(] 01 0.008 0.1
Inion) Output on lealage current | Vp (11 V and 10 V() Ta [1[40(C to (185[C 0.5 0.5 nA
Vs floating Tp 0 40°C to (125.C 33 33
LIGIC INPLT
Viy Logic voltage high 2.0 \%
Vi Logic voltage low 0.8 \
Ip Input current 0.15 A
SWITCH DIINAMIC CHARACTERISTICS *
85 140
' Vg 18 VIR 11300 Q]
ton Enable turn-on time C.1 135 pF Ta [1[40[C to (85[C 145 ns
Ta [1140[C to [125[C 149
48 83
. Vg 18 VIR, 11300 QI
torr Enable turn-off time CL035 pF Ta [ [40[C to (B5(C 94 ns
Ta T140[C to [125[C 102
Vg 118 VIIC (135 pF 87 147
Vs 118 VIR 11300 Q1]
t Transition time C_ 135 pF Ta [1[40(C 10 [85[C 153 ns
Vg 018 VIR, 11300 Q[
CL 135 pF Ta [1140[C to [125[C 155
toem g;f:y”bef‘”e‘mare UMe | vs 118 VIR, 11300 QC, 1135 pF T4 [ [40(C to [125(C 30 54 ns
) ) Vs 16V 0.15
Q Charge inection CLO01nFTRs 00 Q pC
Vs 0V to12 VD 0.4
Nonadiacent channel to DEDACDB -96
Off-isolation R 1150 Q0Vs 11 Viws' dB
f1 MHz Adlacent channel to DI DAL DB -85
Channel-to-channel R, (150 Q[Vg (11 Vrysl Nonad acent channels 96
dB
crosstall] f 01 MHz Adlacent channels -88
Cs(oFF) Input off-capacitance f 01 MHz[ Vg 16 V 2.7 3.2 pF
C Output off. it f11MHzVg 16V MUX36508 91 10 F
utput off-capacitance 0 z 0
POFD P P S MUX36D04 5 57| P
Csionl! ) MUX36S08 10.8 12
p (ON) Output on-capacitance f 01 MHzVg 06 V pF
D(ON) MUX36D04 6.9 8

(1) When Vgis 1 V[Vpis 10 Viand vice versa.
(2) Specified by designinot sublect to production testing.
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INSTRUMENTS
MOX(6S08 M X 6DO0]
SBOS705D "I ANUARY 2016 '/REVISED FEBURARY 2019 [0t m
EfeltriralICharalteri ti( [ [1Si[igle ST (T tillred
at Ty 125[CVpp (112 Viiand Vgg (10 V (unless otherwise noted)
PARAMETER TEST CLINDITILINS MIN TP MAX [INIT
P /WER S[PPL[]
42 53
All V5 (10 Vor 3.3 VI
Vpp supply current Vs ,AO VJ\/E(,:r, 33V Ta [1[40[C to [85[C 56 A
Ta (1140[C to (1125(C 77
23 31
All V5,10V or 3.3Vl
Vss supply current Ve "0V Mgy 133V Ta [/ [40[C to (B5(C 38 A
Ta [1[40IC to (1125(C 51
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(L0 TrhitaCCharalteril tir

at Tp [125[CI[Vpp [115 Viand Vgg [1115 V (unless otherwise noted)

Source or Drain Voltage (V)

Figire 1. [/[-Reli tall'e [[1S[rle [r Drail! [I[Itage

250 250 ‘ i
T T
Vpp=135V Vpp=15V A /\ I
200 Veg=-135V Ves=-15V 200 << -
a
g 150 \\ir j § 150 A T_\ng/\ AN
c AT
2 \ z /\ v
@ 1]
& 100 f—— AN £ 100 = FASIRN
c p ——
& 5 \T\
50 Vpp=18V Vpp =165V 50 i . _‘_4000
Vgs=-18V Veg=-16.5V TA=0°C I
0 \ \ | | o \ \
20 -15 -10 -5 0 5 10 15 20 -18 —12 -6 0 6 12 18

Source or Drain Voltage (V)

Vpp (115 Vi Vgg (1115 V

Figlre [l [/[-Reli tall'e [[1S[rle [r Drail! [I[Itage

Source or Drain Voltage (V)

Figlre (1 [J[-Reli tallle [[1S[rle [r Draill (/[ Itage

700 ‘ | 700
Voo=5V | | 600
600 Ny /_\
g s00 i iaevv 8500 M e \f T,=85°C |
= ss ™= =} - ° A=
3 /o) g " ./ \
A
é 400 /‘ V4 N § 00 L
S_:U’) 300 / \C g 300
c / K h = /
O 200 ~ NS O 200 = —
V=7V ,ﬁ
100 Ny 100 |
SS _‘ - TA =0°C
0 0 |
8 -6 -4 -2 0 2 4 6 8 0 2 4 6 8 10 12

Source or Drain Voltage (V)

Vpp 12 ViNgs 10V

Figlre (1 [J[-Reli tallle [[1S[rle [r Draill (/[ Itage

Source or Drain Voltage (V)

Figre [l [/[-Reli tall'e [[1S[rle [r Drail! [I[Itage

250 ‘ 700
Vpp= 10V
Vpp=30 V Ny
Ves=0V 600 ssTEY ]
200 /'v \ Vpp= 12V
—~ — DD ™ —
g g 500 VooV
8 150 A /™ PN 8 400 ~ A A S
= \\ j/ N g Vop=14V
I ~— k] Ves=0V
8 100 e —= % NN 2 300 / N =
: : - AN
5 S 200
50 Vop=33V [~ Vpp=36V ——
Ves=OV | Vgs=0V 100
0 | | 0
0 6 12 18 2 30 36 0 2 4 6 8 10 12 14

Source or Drain Voltage (V)

Figire 6. [/[-Reli tall'e [[1S[rle [r Drail! [I[Itage
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TUiCaCCharalteri ti_J [ tiD ed]
at Ty [125[C[Vpp 115 VIand Vgg [1[15 V (unless otherwise noted)
250 250
200 200
3 150 3 150
c j
8 et
& 100 & 100
j jo
o o
50 50
0 0
0 6 12 18 24 -12 -6 0 6 12
Source or Drain Voltage (V) Source or Drain Voltage (V)
Vpp 124 ViNgg 10V Vpp 112 VI Vgg 1112V
Figre (1 [J[-Reli tallle [[1S[rle [r Draill [I[Itage Figre 8. [J[-Reli tallle [[1S[rle [r Draill [I[Itage
900 ‘ 900 |
ID(ON + ‘ ‘
Ioionys —|
600 b 600 D‘(ON) 3
< | < IsoFe)+
=) D(OFF)+ k=2
= 300 1 = 300 | ‘ f
g |S(OFF)+\‘ g D(‘OFF)+
3 o0 ;—/__{ | g o0
_:rg _300 S(OFF)- § ~300 IS‘(OFF)f
- | X - Ioorr)-
-600 D(OFF)- -600 Ipon)-
e \
-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 115 V[Ngg (11115 V Vpp (112 VVgs 10V
Figre [l Lealage Clrre(t ([ Tem[erat/ re Figre 10. Lealage Clrre(t [[I Tem[erat( re
2 ‘ ‘ 2
Vpp=15V
G 1| Vss=-15V G 1! Vpp=15V —]
& =2 Vgg=-15V
8 s — —
g Vop=10V g Voo 210V T
DD~ - Vgg=-10V
G 1 Veg=—-10V —— VDD; éZVV G 1 ss ‘
ss Voo =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
Figlre 11. Charge Illel till ) [11S[rle [I[Itage Figlre 1L Charge Il /el tilI ) [11S[rle [I[Itage
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ThitalCharal teri tir 1D MO tiled

at Ty [125[C[Vpp 115 VIand Vgg [1[15 V (unless otherwise noted)

Frequency (Hz)

Figlre 1. THDCN ([ JFrel /el (1]

9 150 T T T T
‘ ‘ . ton Vop =15V, Vg = =15 V)
6 Vpp=15V | g
. Vgs=-15 ¢ 120
2 , Vpp =10V £ ton (Vop =12 V, Vg5 = 0 V)
i Vs =10V ) |
s ss £ 90
2 o) ) = | v
Q2 0 // g —
£ A L
9 —— \ ; 60
= — — j
2.3 Vpp=12V — b A
(o] Vss=0V &
6 c 30
- E torr (Vop = 15V, Vgg= 15 V)
‘ ‘ ‘ ‘ torr (Vop =12V, V5= 0 V)
9 0 i \ . .
-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
Figire 1L Charge Il /e[ ti(1 ) [(11S[IrCe [r Draill [I[Itage Figire 10L TOr -0 ald Tor-0 [Timell (1] Temerat. re
0 0
-20 -20
. —-40 Adjacent Channel to D (Output) / —40 Adjacent Channels //
o) —
: - l// 3 0 v
= s
3 -80 /4 é -80 %{/
= (@]
© _100 // ‘ -100 KA |
— — Non-Adj h |
120 Non-Adjacent Channel to D (Output) 120 ‘ on djacer‘n ¢ annes‘
-140 | | | -140
10k 100k M 10M 100M 1G 10k 100k M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
Figlre 10 (I atic) [0 Fre[ el (1) Figre 16. Cri [ talll ([ Frel e[
100 3
10 0 —
_ Vpp =15V Vpp=5V Q
S Vgg=-15V Vgs=-5V -
= 1%}
=z c
+ 1 Q -3
[a) o
I 4 3 v
= o
jo
(o]
0.1 % -6
0.01 -9
10 100 1k 10k 100k 100k M 10M 100M 1G

Frequency (Hz)

Figire 18. [I/[JRel 1 e [1]Frel ) el I1]
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TiiraCharal teri tir [ (T tiCedl]
at Ty [125[C[Vpp 115 VIand Vgg [1[15 V (unless otherwise noted)
18 18
15 15
(MR T 12
© Cpon) / Y
E 9 K o % 9 CD(OFF) s
8 6 8 6 —
c CD(OFF) \\——’—
3 &, S(OFF) / 3 M
CS(OFF)
0 0 I
-15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15
Source Voltage (V) Source or Drain Voltage (V)
MUX36S08 Vpp (115 VI Vgg (11115 V MUX36D04 [ Vpp (115 VIVgg 115V
Figire 11 Calalitalllle [11S[Ilrle [I[Itage Figire (0. Calalitalllle [11S[Ilrie [I[Itage
18 18
15 15
M) T2
8 Coo 8 Cogors)
8 9 K g 9 c ) —
‘© ‘© D(ON.
g \_//—-”( g N y
§ e § o=
Co(ore) ~— M
3 “ Csiorp) = 3k —
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 1130 V[Ngg [10 V MUX36D04( Vpp 130 ViVgs 10V
Figre (1. Calalitalllle [IS[I[rle [I[Itage Figlre (1L Calalitalllle [IS[I[rle [[Itage
18 18
15 — 15
—~ C —~
"é 12 — D(ON) é 12
3 3 CD(OFF)
g 9 g 9 Coon)
S S D(ON.
g g N /
8 6 CD(OFF) 8 6 ___‘_/
\—
C
3 S(OFF) 3
A !
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 Vpp 1112 ViNgg [10 V MUX36D04( Vpp (112 ViNVgg 10V
Figire (1L Calalitalllle [11S[Ilrle [I[Itage Figire (1L Calalitalllle [11S[Ilrle [I[Itage
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ThitalCharal teri tir 1D MO tiled

at Ty [125[C[Vpp 115 VIand Vgg [1[15 V (unless otherwise noted)
25
20
15
10

Drain Current (mA)
o

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

Figlre (1L S r(e Clirre(t (1 /Drail I Clrre(t

8 Parameter Meall reme(t I Trmati ]

8.1 Trith Tallel
Table 1 and Table 2 show the truth tables for the MUX36S08 and MUX36D04 [ respectively.

Talle 1. M[IX 6S08 Tr(th Talle

EN Al A1 A0 STATE

0 xM XM XM All channels are off
1 0 0 0 Channel 1

1 0 0 1 Channel 2

1 0 1 0 Channel 3

1 0 1 1 Channel 4

1 1 0 0 Channel 5

1 1 0 1 Channel 6

1 1 1 0 Channel 7

1 1 1 1 Channel 8

(1) X denotes don't care..

Talle [L MOX6DOC Trith Talle

EN A1 A0 STATE
0 XM XM 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.
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8.0 [J-Reliltallle

The on-resistance of the MUX36(TT]is the ohmic resistance across the source (STTISCATor S[B) and drain (D[]
DATor 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 Rpy is shown in Figure 26. Voltage (V)
and current (Icy) are measured using this setupliand Ry is computed as shown in Eluation 1:

O,

—>
s O @

Figlre (6. (J[-Reliltallle MeaToremelt Set(1]
Ron OV / ey (1)

8.01 [JsLealage Clirrelt

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

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

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

The setup used to measure both off-learage currents is shown in Figure 27

Is (oFF) Ip (oFF)

S ~ D
———o

VSL VDL

Figlre [l [(J[ldLeaage Meall reme[t Set[I[]
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8.1 [[-Lealage Clirre(t

On-lealage current is defined as the lealage 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. Figure 28 shows the circuit used for
measuring the on-lealage currentdenoted by Ipon).

Io (on

)
NC © 0 O A
N

NC = No Connection
Vp _—

.

Figlre 8. [1-Lealage MealTIremelt Set(

8.[1 Dillere(tia |/ -Lealage Clrre(t

In case of a differential signalCthe on-lealage current is defined as the differential learage 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. Figure 29 shows the circuit used for measuring the on-learage current on each signal path[
denoted by Ipaony and Ipgon)- The absolute difference between these two current is defined as the differential

on-lealage current Ip o).

Ipaon)

SxA DA

)
NC © T A
N

Ibeon)

SxB DB
NC o S o A 3

VD___

NC = No Connection

N
Figlre [Tl DiTereltiall]-Lealage MealTremelt Set
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8.6 Traliti/J Time

Transition time is defined as the time talen by the output of the MUX36[TT]to rise or fall to 90% of the transition
after the digital address signal has fallen or risen to 50% of the transition. Figure 30 shows the setup used to
measure transition timelddenoted by the symbol t;.

Voo Vss

I 7T

3V oo
/ \ VDD VSS
Address
. — 0, -
Signal (Vin) 50% 50% S1 —OVsa
A0
ov —
Al S2-S7
Vin
—— A2
tt —p — —> te s8 —0O Ves
Va1
90%
MUX36508 Output
Output 2v O— EN D|l—e
GND 300Q —= 35pF
e <
Veg-mm—mmm e m =

Figlre (0. TralTitiCC-Time MealTremelt Set( [

8.1 [Jreal~Jellre-Male Delal

Breal+before-male delay is a safety feature that prevents two inputs from connecting when the MUX36[11]is
switching. The MUX36TT]output first breas from the on-state switch before maring the connection with the ne’t
on-state switch. The time delay between the break and the make is hown as breal+before-mare delay.
Figure 31 shows the setup used to measure breal+before-male delaydenoted by the symbol tggy.

Vbp Vss
S .9
VDD VSS
Address
Signal (Vin)
s1 O Vs
A0
ov Al S2-S7
Vin
A2
S8
0 —‘ 0 MUX36S08 Output
Output 80% 80% 2V O EN D Py
GND 300Q —=—=35pF
«— tgam %
Figire (1. (real-Je(lTre-Male Delal1Meall remelt Set[ ]
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8.8 Tir-UDald Tor=-J[Time

Turn-on time is defined as the time taren by the output of the MUX36(TT1to rise to a 90% final value after the
enable signal has risen to a 50% final value. Figure 32 shows the setup used to measure turn-on time. Turn-on
time is denoted by the symbol toy.

Turn off time is defined as the time taen by the output of the MUX36(TT to fall to a 10% initial value after the

enable signal has fallen to a 50% initial value. Figure 32 shows the setup used to measure turn-off time. Turn-off

time is denoted by the symbol toge.

3V i————————
Enable
Drive (Vin) I 500
oV
ton (EN) —W
0.9 Vs
Output

Voo Vss
VDD VSS
50% A0 S1 O Vs
Al
S2-S8
A2
—» «— torr (EN) MUX36S08
Output
EN D ]
GND
Q_ Vs " 300Q —— 35 pF

Figire ('l Tor-00 ald TOrO-[1 [TTime Meall remelt Set(1[]
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8.[1 Charge Il el ti[l]

The MUX36[TT1have a simple transmission-gate topology. Any mismatch in capacitance between the NMOS and
PMOS transistors results in a charge infected into the drain or source during the falling or rising edge of the gate
signal. The amount of charge inlected into the source or drain of the device is [hown as charge inlection’and is
denoted by the symbol Qi . Figure 33 shows the setup used to measure charge inlection.

VDD VSS
VDD VSS
A0
Al
A2
MUX36S08
| 1
| |
' Re s D
i | A o O Vour
| | EN
| |
Vour / \ | J | 1L C
AVOUT : — Vs : -1 1I}1F
| T | GND
Qg =Cp % AVOUT T L_ N JI
Ven
Figlre (1. Charge-l{Tertifl 7 Meal T remelt Set [
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8.10 [Irmicatitis

Off isolation is defined as the voltage at the drain pin (DCDACor DB) of the MUX36[TTIwhen a 1-Vgys signal is
applied to the source pin (SCTISCATor SIB) of an off-channel. Figure 34 shows the setup used to measure off
isolation. Use Eluation 2 to compute off isolation.

VDD

VSS

01ur O O o0apF
e L S !
Network Analyzer
VDD VSS
50 Q
S
50 Q é
O/ .
D
O VOUT
i Ru
50Q
GND

Off Isolation = 20 - Log[

1

Figlre (.l Ol @tidl Meallreme[t Set( ]

S

Vour
\Y/

8.11 Challllest[-Chall e[ ICrl [ tall

Channel-to-channel crosstalllis defined as the voltage at the source pin (STTISTACor SB) of an off-channel
when a 1-Vrys signal is applied at the source pin of an on-channel. Figure 35 shows the setup used to measure(’
and Eluation 3 is the el uation used to computel_channel-to-channel crosstalll

Network Analyzer

&

0.1 yF

Voo Vss
@) O  o01pF

VDD VSS

O

Vour O

50 Q

Vs

S1

e

T
e

S2

GND

L

Figlre [Tl Challllel-t(-ChaTe['CriTtalll MealTremelt Set(]

Channel-to-Channel Crosstalk = 20 - Log[

Vour ]
S

50 Q

)

©)
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8.10 UaldUidth

Bandwidth is defined as the range of fre[luencies that are attenuated by 113 dB when the input is applied to the
source pin of an on-channelJand the output is measured at the drain pin of the MUX36TT1 Figure 36 shows the
setup used to measure bandwidth of the mull Use Eluation 4 to compute the attenuation.

Voo Vss
01pF O O  o01pF
o .
Network Analyzer
VDD VSS

Vi
J 50Q

z .
V2

{ ) } * O Vour
R

GND 50 Q

-

Figlre (6. JaldOidth Meallreme[t Set( I

Attenuation = 20 - Log ﬁ
\%1

(4)

8.100 THD [INLile

The total harmonic distortion (THD) of a signal is a measurement of the harmonic distortionCand is defined as the
ratio of the sum of the powers of all harmonic components to the power of the fundamental fre[uency at the mu(l
output. The on-resistance of the MUX361 ] 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
THDOCN. Figure 37 shows the setup used to measure THDION of the MUX36TT1

Voo Vss
0.1 uF @) O 0.1 pF
5‘ . - @
Audio Precision
VDD VSS

Rs

s - w»
et VS

Vin D 5 Vrus
—O Vour
RL
10 kQ
GND
Figlre [T1 THDIC'N MealTreme(t Set( [
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[ Detailed Del | rilti( ][]

(11 [lerliel

The MUX36[ 11 are a family of analog multipleers. The Functional Block Diagram section provides a top-level
bloc diagram of both the MUX36S08 and MUX36D04. The MUX36S08 is an 8-channelsingle-endedJanalog
mull The MUX36D04 is a 4-channeldifferential or dual 4:1single-endedCanalog mull Each channel is turned
on or turned off based on the state of the address lines and enable pin.

0 FOOCt

a0 IO Diagram

S1 —

S2 ]

S3

s4

S5 —

S6 —

S7 —

S8—]

MUX36S08

40/'./0—

4o/§/o—c-
40/20—4-
40%/0—«

40/;/0—‘-
4O/E/O—€-
4o/io—<-

40/%/0—

1-of-8
Decoder

S1A —

S2A —

S3A —

S4A —]

S1B —

S2B —

S3B

S4B —

MUX36D04

40/:/0—
o0 | o———3
4o/io—'
40/5/0

40/20

—o/i/o—-
4o/io—-
40/0—

1-of-4
Decoder

A0 Al EN

DA

DB
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(L0 Featlre DellTil il

(1011 Oirall) Lealage Clirrelt

The MUX36[11] provide eltremely low on- and off-lealage currents. The MUX36[11] 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 lealage currents. Figure 38 shows typical lealage currents of the MUX36(TT] versus
temperature.

900

|
ID(O + ‘
600 —
f& 300 ID(OFF)+ /
] I
2 S(OFF)+
5o "y
& \ |
¥ -300 \gim‘ —
Q
|
-600 loorr)-
‘ Inony-
~900 |

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

Figlre (8. Leallage Clrre(t [T]Tem[Jeratire

([l COfralM” Charge e tic]

The MUX36[T1] have a simple transmission gate topologylias shown in Figure 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

Cosn —— —— Coon
SO oD
Cesp —— —— Coop

| OFF| ON

Figlre [l Trall mili(J0] Gate TCTgl]
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Featre Del[ritiCJ (I tided]

The MUXS36[TT] have special charge-iniection cancellation circuitry that reduces the source-to-drain charge
infection to as low as 0.3 pC at V5 [10 Viand 0.6 pC in the full signal rangelas shown in Figure 40.

2

o1 Vop=15V —
k< Vee=-15V
c
2
sol
[}
g / Vpp=10V \/
g Vee=-10V
- T
Voo = 12V
Vee=0V
- ‘
-15 -10 -5 0 5 10 15

Source Voltage (V)

Figlre (0. SOrCe-t(-Drail Charge I(eltiCi] (17 Sre Cr Drail] Otage

The drain-to-source charge inlection becomes important when the device is used as a demultipleCer (demu)[]

where D becomes the input and S becomes the output. Figure 41 shows the drain-to-source charge inection
across the full signal range.

9
| |
6 Vop=15V |
_ Vg =—15
g 3 Vpp = 10V
< Ves =—10V x
.g 0 /
< A
) %/ \
(= N
3 -3 Vpp=12V —
G Ves=0V
-6
-9
-15 -10 -5 0 5 10 15

Drain voltage (V)

Figlre (1. Drail-t(-S(rCe Charge (el tiCi) (17 Sre Cr Drail] Otage

(L0 UidiretiCall] Deratil ]

The MUX36 1] are operable as both a muJand demull The source (SLLISCALSIB) and drain (DLDALDB) pins

of the MUX36[ 1] are used either as input or output. Each MUX36[1]channel has very similar characteristics in
both directions.
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Featre Del[ritiCJ (I tided]
(L0 Rail=t[-Rail ] erati(ll]

The valid analog signal for the MUX36[TT]ranges from Vgg to Vpp. The input signal to the MUX36(TT] swings
from Vgg to Vpp without any significant degradation in performance. The on-resistance of the MUX36TT] varies
with input signal"as shown in Figure 42

250

Vpp=135V Vpp=15V

200 Ves=-135V Vgg=-15V

/

8 150 > R

§ //%%\

%]

‘»

& 100 [—"1 ~
c

o

50

Vop=18V " v =165V
Vss=-18V Ves=-16.5V

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

Source or Drain Voltage (V)

Figlre (11 O-Relitalle (11STOrCe Cr Drail] C0tage

(100 Delile FrtitialM{del]

When the EN pin of the MUX36(11]is pulled highClone 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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10 Allilatid ald Imemel tatil 1]

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

10.1 Aliration I0mrmatic 0]

The MUX36TT] family offers outstanding input/output learage currents and ultralow charge inection. These
devices operate up to 36 Vand offer true rail-to-rail input and output. The on-capacitance of the MUX36[L1]is
very low. These features males the MUX36[11] a family of precisionl robustll high-performance analog
multipleCer for high-voltagellindustrial applications.

10.00 TriralAD A atill]

Figure 43 shows a 16-bitCdifferential4-channelmultipleCedIdata-acuisition system. This e[ample is typical in
industrial applications that refuire low distortion and a high-voltage differential input. The circuit uses the
ADS88647a 16-bitr400-CSPS successive-approlimation-resistor (SAR) analog-to-digital converter (ADC)Calong
with a precision[high-voltagellsignal-conditioning front end(Jand a 4-channel differential mull This Tl Precision
Design details the process for optimizing the precisionhigh-voltage [ front-end drive circuit using the MUX36D04 ]
OPA192 and OPA140 to achieve el cellent dynamic performance and linearity with the ADS8864.

\ REF3140 RC Filter RC Filter

Reference Driver

Gain Network }—‘
- REF
OPA140 .

Analog Inputs

OPA192 —14 Gain Network

+
t

Bridge Sensor T

Thermocouple

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

LED  Detector

(X X ]
®
MUX36D04

Charge Vine
Kickback
Filter

Gain Network

+
ADS8864

Vinm

Gain Network

High-Voltage Multiplexed Input High-Voltage Level Translation
Optical Sensor

Figlre [Tl 16-Uit PrelifiT] MOfirlexed Data-ACCiCitic” S(tem M High-OOtage 1000t0 With LODert
DiltOrtioD
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TrriratArraticr] [morticied
10.11 Delig(lRelliremelt[]

The primary oblective is to design a (20 V0idifferentiall14-channellJmultiple eddata-acluisition system with
lowest distortion using the 16-bit ADS8864 at a throughput of 400 [SPS for a 10-THz[full-scale puresine-wave
input. The design reuirements for this blocdesign are:

[1 System supply voltage: (15 V

ADC supply voltage: 3.3 V

ADC sampling rate: 400 [SPS

ADC reference voltage (REFP): 4.096 V

System input signal: A high-voltage differential input signal with a peallamplitude of 20 V and fre[ uency
(fiy) of 10 [Hz are applied to each differential input of the mull

U
U
U
U

10.C1.0J Detailed Delig] Priied(re

The purpose of this precision design is to design an optimalllhigh-voltage 'multiple[eddata-acluisition system
for highest system linearity and fast settling. The overall system blocl] diagram is illustrated in Figure 43. The
circuit is a multichannellldata-acluisition signal chain consisting of an input low-pass filterlimulTImul] output
buffer(Jattenuating SAR ADC driver(jand the reference driver. The architecture allows fast sampling of multiple
channels using a single ADCCproviding a low-cost solution. This design systematically approaches each analog
circuit blocl7to achieve a 16-bit settling for a full-scale input stage voltage and linearity for a 10-CHz sinusoidal
input signal at each input channel.

For step-by-step design procedurelcircuit schematics(bill of materials{PCB filessimulation resultsand test
results refer to Tl Precision Design TIPD151(16-Bit, 400-kSPS, 4-Channel Multiplexed Data-Acquisition
System for High-Voltage Inputs with Lowest Distortion.

10.000 ADOiratiod Clrle

1.0
0.8
0.6
0.4
0.2

0.0 ’\\
o —\ N\
s N/ \
oo \/ AN /1
e N

-1.0

Integral Non-Linearity (LSB)

20 -15 -10 5 0 5 10 15 20
ADC Differential Peak-to-Peak Input (V)
Figlre ('L ADC 16-(lit Lillearit ] Err(r (Tr the M{til lexed Data-A [ CiCiticIo (00T
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11 Pller ST Rel IImmeldati I []

The MUX36[TT] 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 (112 V and Vgs[1 75 V. For reliable operationCuse
a supply decoupling capacitor ranging between 0.1 ['F to 10 [F at both the VDD and VSS pins to ground.

The on-resistance of the MUX36[ 11 varies with supply voltageas illustrated in Figure 45

250

Vpp=135V Vpp=15V
200 Vgg=-13.5V Vgs=-15V
g |
FaN
2 NN
o
£ 100 // ~
oy
o
50 Vop=18V "~ v =165V
Vss=-18V Vgs=-16.5V
. I

-20 -15 -10 -5 0 5 10 15 20
Source or Drain Voltage (V)

Figlre (1 [(J[-Reliltall e (Jariati(l] With ST ard 1000t (I tage
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10 Lalllt

1001 Lallrt Glidelillel!

Figure 46 illustrates an elample of a PCB layout with the MUX36S08IPW[and Figure 47 illustrates an e[ample
of a PCB layout with MUX36D04I1PW.
Some [ey considerations are:

1. Decouple the VDD and VSS pins with a 0.1-0F capacitorCplaced as close to the pin as possible. Male 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 signallimale 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 picLup.

4. Do not run sensitive analog traces in parallel with digital traces. Avoid crossing digital and analog traces if
possiblelJand only mare perpendicular crossings when necessary.

1.0 Lall't Exam(e
w-o 3 9% %
zZ N —

ground plane le) < )
< w < < >_> Via to
ground plane
c AO Al
EN A2 c
[ves | GND
OmmIsT  vuxsssosiew Voo
O s2 S5 @)
O s3 S6 O
O = st ) O
[ o | s ] (O

Figlre (6. MOOXT6S08IPW LaT 't Exam(e

Via to
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i 4_<> O_> Via to
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[ EN | [ onp ]
E Vbp
O [Csia | wmuxseposipw | S18 ] O
O S2A S2B O
() Csa ] [s® ] ()
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Figlre [T1 MOXT6DOCIPW LalTit Exam(e
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10 Delile ald DU Imeltatill1 SOt

1001 DOOmeltati SO0t

1001.1 Related DUJUmeltati( ]

[0 ADS8664 12-Bit, 500-kSPS, 4- and 8-Channel, Single-Supply, SAR ADCs with Bipolar Input Ranges
(SBAS492)

[1 OPA140 High-Precision, Low-Noise, Rail-to-Rail Output, 11-MHz JFET Op Amp (SBOS498)

[0 OPA192 36-V, Precision, Rail-to-Rail Input/Output, Low Offset Voltage, Low Input Bias Current Op Amp with
e-Trim™ (SBOS620)

10100 Related Lil /1]

Table 3 lists [uicl] access lin(s. Categories include technical documentsiisupport and community resources(’]
tools and softwareliand [uicllaccess to sample or buy.

Talle [. Related Li 1]

TECHNICAL TOOLS O SOPPORT O

AR AR PO FOREEL | BReE R D 'C MENTS S/ FTWARE COMMONITE
MUX36S08 Cliclihere Cliclihere Cliclihere Cliclihere Cliclihere
MUX36D04 Cliclihere Cliclihere Cliclihere Cliclihere Cliclihere

10100 Releililig N(tifiCatil)l) 0DC 'mel( tatil ] [1[datel]

To receive notification of documentation updatesinavigate to the device product folder on ti.com. In the upper
right cornerliclicll on Alert me to register and receive a weelly digest of any product information that has
changed. For change detailsCreview the revision history included in any revised document.

1010 COmmULit Rel I rlel]

The following lin(s connect to TI community resources. LinCed contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tlis views(isee Tlis Terms of
Use.

TIECEC O0i0e COmmOitl TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.comlyou can as[][uestions'share 'nowledgeelplore ideas and help
solve problems with fellow engineers.

DeligSUCrt TI's Design Support QuicLly find helpful E2E forums along with design support tools and
contact information for technical support.

1.1 Trademar( |

E2E is a trademarl]of Telas Instruments.
All other trademar(’s are the property of their respective owners.

1016 Eleltr(I tati" Di( " harge Cal ti[ [

This integrated circuit can be damaged by ESD. Telas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m 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.

1010 G ar(]

SLYZ022 17 TI Glossary.
This glossary lists and elplains termsacronymsiand definitions.
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The following pages include mechanical pacraging and orderable information. This information is the most
current data available for the designated devices. This data is subect to change without notice and revision of
this document. For browser-based versions of this data sheetlrefer to the left-hand navigation.
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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.

Addendum-Page 1
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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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 12-Aug-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 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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PACKAGE MATERIALS INFORMATION

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

Pack Materials-Page 2
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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

Pack Materials-Page 3



RRJ0016A

PACIIAGE [JJTLINE

WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

DoOYD Y Yy
GYY YYDy
PIN 1 INDEX AREA— /%7 % %777
ki liis«
2V ek 2
Yy pr Yy
GOV Y Y
Do Y7y 41
3.9
08 __
0.7
ji O _
= —T—1 t —
0.0SJ
0.00
2x[1.95 |
SYMM
5 € K
| |
oeoseo ||| |
THERMAL PAD SN AN
4 Min 0.25

ﬂJ:(o.n TYP

0

12x[ 065

(RIS

PIN11D—"

9

f

2.1+

-

+
o
a

0.35

o

12
16X
&

0.25

0.1 |C|A[B
0.050)

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 sublect to change without notice.

3. The paclage thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

3
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EXAMPLE [1/ARD LALIOOT
RRJ0016A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

.~ ((21)
SYMM
16 € 13 SEE SOLDER MASK
16X (0.8) . ‘ - ‘ ‘ ‘ - ‘ - - - -
' | 12
16X (0.3) 1 | \ \ \
* | J
] )
* A NN ~ sYmm
12X (0.65) — { - £ ] _ o ‘Ej 3.6)
; o / ‘ ‘
C ] ‘ (0.8)
4 |/ b \
/‘ ) \ ) o
(R0.05) TYP S N I
el
+ U ]
R G B W _
[ ° «(0-8)ﬁ 8 [
(20.2) TYP ‘ (3.6) |
VIA \ |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
0.07 MIN
0.07 MAX T
ALL AROUND ALL AROUND [‘
—METAL EDGE | / NG DER MASK
|
|
_
EXPOSED METAL N\__SOLDER MASK EXPOSED ' | SOLDER MASK
OPENING METAL | 1 OPENING
NON SOLDER MASK
© ISZ)%FINED S SOLDER MASK DEFINED
(PREFERRED)
SOLDER MASK DETAILS
4224485/A 08/2018

NOTES: (continued)

4. This pacl age is designed to be soldered to a thermal pad on the board. For more information( see Telas 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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
RRJ0016A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

f~—=—(0.57) TYP
16 ‘ ‘ 13
|

]
C

16X (0.8)
'
16X (0.3) 1 [ J Y { ‘j 12

} |
B - 1
p—-—-3 o
12X (0.65) SYMM € — - - £ r—- ia j\ -— = - .l (3.6)

e == ) | I
AL Smmml
(R0.05) TYP |

EXPOSED METAL J‘ !
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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PACTIAGE T1[TLINE

PWO0O016A TSSLP - 1..)mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA . 14X
===-
—
2X
1
—
—
—
oy
=
9
D g
43~ -

NOTE 4 (¢ [0.1@ [c]A[B]

\\ / ]

N ;
*&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE
{
v
0-& DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

-

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

. This drawing is sublect to change without notice.

. This dimension does not include mold flash[ protrusions[or gate burrs. Mold flash[protrusions(or gate burrs shall not
elceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not e[ ceed 0.25 mm per side.

. Reference CTEDEC registration MO-153.

[ wiN

i
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EXAMPLE [/[JARD LAI0T
PWO0O016A TSSLP - 1..)mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

e
.
-

SYMM
@
(1 Je
|
L— (5.8) —J
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL UNDER SOLDER MASK
opEN|NG\ METAL SOLDER MASK  \ OPENING

,,,,,,,,

)
|
|

T EXPOSED METAL

*Hk 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220204/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mas[Jtolerances between and around signal pads can vary based on board fabrication site.

i
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EXAMPLE STENCIL DESIGN
PWO0O016A TSSLP - 1..)mm max height

SMALL OUTLINE PACKAGE

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.

i
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GENERIC PACAGE [IIEW
RCM 16 WQFN - 0.8 mm max height

[x [170.6Jmm Lt h PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the paclage familyactual pacCage may vary.
Refer to the product data sheet for paclage details.

4224843/A
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MECHANICAL DATA

RUM (S—PQFP—N16)

PLASTIC QUAD FLATPACK

Bottom View

10
% REAAA
,90
[8]
12 | 9
!
|
13 8
. 410
3,90
16
Pin 1 Index Area 44///////,
Top and Bottom
v 0,20 Nominal
0,80 Lead Frame
0,70 _ |
f i___ j ﬁ ‘ Seating Plane
0,05
[&]0,08]c] 0,00
Seating Height
1 ‘ 4 ¢
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

All 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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LAND PATTERN DATA

RUM (S—PWQFN—-N16) PLASTIC QUAD FLATPACK NO—-LEAD

Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
Pin 1 0,5x0, 5mm (Note E)
Sgi‘ter‘:eP [=—12x0,65 16x0,3—]| |=— [~—12x0,65

0,4—
Pin 1

UUUQ;jP RWJE]DT |

J_ —| |— 03
o O O D)
12x0,65 =41, 1|

J
0,3—f

Joud

3,15

o O O

315 4,75

UDDQ

o O O

B]DU

I I 48 N

i)
[ Uﬁ

4,75

I
N 66% Printed Solder Coverage

|
Non Solder Mask Defined Pad

— Center Pad Layout
/ Example (Note D)

Solder Mask Opening 9x90.3
R0O,175 (Note F) o0

O O
0,85 6x1,0
Pad Geometry
— / (Note C) O 27
|<_II uround/ 1 6x1,0
035 O O O
— _/ | |

4209105/D 09/15

NOTES:

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

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>.

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

Birds 1 EH AT LIE 886-3-5773766

BpiF 1 BB T-AMIE 886-3-5729570

WTEXAS BEFHEF(LE) 86-21-34970699
INSTRUMENTS Mo AL FORY)  86-755-83298787
www.ti.com
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