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5 Device Comparison Table

Table 1. Summary of Characteristics®

Configuration

Triple 3:1 Multiplexer/
Demultiplexer

(1 x SP3T)
Number of channels 1
ON-state resistance (ro) 5Q
ON-state resistance match (Argp) 0.1Q
ON-state resistance flatness (roniat) 6.5Q
Turn-on/turn-off time (ton/torr) 6.5 ns/3.7 ns
Break-before-make time (tggm) 0.5ns
Charge injection (Qc¢) 3.4pC
Bandwidth (BW) 334 MHz

OFF isolation (Osp)

—-82 dB at 10 MHz

Crosstalk (XTALK)

—62 dB at 10 MHz

Total harmonic distortion (THD)

0.05%

Leakage current (Icomorr)

+1 pA

(1) V,=5V, Ta=25C

Copyright © 2004-2018, Texas Instruments Incorporated
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6 Pin Configuration and Functions

DCU Package

VSSOP 8 Pin
Top View
( N\
O
noo [ ] 12 s ] v+
NO1 2 7 COoM
NO2 3 6 IN1
GND 4 5 IN2
\ J/
Not to scale
Pin Functions
PIN
DESCRIPTION
NAME NO.
NOO 1 Normally open
NO1 2 Normally open
NO2 3 Normally open
GND 4 Digital ground
IN2 5 Digital control to connect COM to NO
IN1 6 Digital control to connect COM to NO
COM 7 Common
V+ 8 Power supply
4 Copyright © 2004-2018, Texas Instruments Incorporated
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7 Specifications

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

MIN MAX UNIT

A Supply voltage range® -0.5 6.5 v
Vno Analog voltage range @ @) ) -05 V,.+05 \Y
Vcom

Ik Analog port diode current Vnos Veom < 0 or Vo, Veom > Vs -50 50 mA
:zg On-state switch current Vnos Vecom = 01to V, -100 100 mA

M

\Z Digital input voltage range® -0.5 6.5 \Y
Ik Digital input clamp current V<0 -50 mA
(" Continuous current through V. 100 mA
I Continuous current through GND -100 100 mA
Tstg Storage temperature range —-65 150 °C

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

(3) The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(4) This value is limited to 5.5 V maximum.

7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
Vesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- \
c101@ +1000
(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.
7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
V4 Supply voltage range 1.65 55
x"‘o Analog voltage range 0 V, \Y
com
\ Digital input voltage range 0 55
7.4 Thermal Information
TS5A3357
THERMAL METRIC® DCU (VSSOP) UNIT
8 PINS
Rosa Junction-to-ambient thermal resistance 206.5 °C/W
RoJc(top) Junction-to-case (top) thermal resistance 78.7 °C/W
Ross Junction-to-board thermal resistance 85.3 °CIW
LAL Junction-to-top characterization parameter 7.3 °CIW
Vi Junction-to-board characterization parameter 84.8 °C/W
RoJc(bot Junction-to-case (bottom) thermal resistance n/a °C/W

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

report.

Copyright © 2004-2018, Texas Instruments Incorporated
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7.5 Electrical Characteristics for 5-V Supply®
V,=45V 1055V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS 1] W MIN  TYP MAX | UNIT
Analog Switch
Peak ON resistance |  fea ?Cz NPAGN S‘ggcg: g(aré' 13 Full 45V 15| Q
M~ — 1
Vo =0, 25°C 5
lcom = 30 mA Full
. Vno =24V, Switch ON, 25°C 6 12
ON-state resistance Ton lcom = =30 MA See Figure 13 Full 45V P Q
Vyo = 4.5V, 25°C 7 15
lcom = —30 mA Full 15
ON-state resistance _ :
match between Alon YNO __?’_gg’ ¥A g\gg(ﬁ: call,\é 13 25°C 45V 0.1 Q
channels com = ' g
ON-state 0= Vno £ V4, Switch ON, o
resistance flatness fonfla) | |,y =—30 mA,  See Figure 13 25°C 5V 6.5 Q
NO | Vno =0 to Vs, Switch OFF, 25°C 5.5V -0.1 0.1 WA
OFF leakage current | NOOFF) 1voou=V,t00  See Figure 14 Eull : 1 1
CcoM | Veom=0toV,,  Switch OFF, 25°C 0 -0.1 0.1 WA
OFF leakage current | 'COMOFF) v 5=V, to 0, See Figure 14 Eull 1 1
NO | Vo =010V, Switch ON, 25°C 55V -0.1 0.1 WA
ON leakage current NOON) | Vo = Open, See Figure 14 Eull : 1 1
CoM | Vo = Open, Switch ON, 25°C 5.5V -0.1 0.1 WA
ON leakage current | COMON) v, =0toV,, See Figure 14 Eull : 1 1
Digital Control Inputs (IN1, IN2)©
Input logic high \im Full V., x0.7 55 Y
Input logic low Vi Full 0 V., x0.3 Y
Input leakage _ 25°C 0.1
current Ile |||_ V| =55Vor0 Full 55V 1 |JA

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum

(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

Copyright © 2004-2018, Texas Instruments Incorporated
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Electrical Characteristics for 5-V Supply® (continued)

V,=45V 1055V, Ty, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | T | A MIN  TYP MAX | UNIT
Dynamic
. Vo = V4 or GND, C, = 50 pF, 25°C 5V 1.5 6.5
Turn-on time t ’ ns
ON R_ =500 Q, See Figure 16 Full |45V t055V 1.5 7
= = 25°C 5V 0.8 3.7
Turn-off time torr \é"‘o_ 5(\)/6 g GND, g'— 50 pF, ns
L= , ee Figure 16 Full |[45Vt055V 0.8 7
Break-before- Vo = Vs, C_ =50 pF, 25°C 5V 05
: teBMm — : ns
make time R_ =50 Q, See Figure 17 Full |45Vto55V 0.5
Charge Vgen =0, ) o
injection Qc CL=0.1nF, See Figure 21 25°C 5V 3.4 pC
NO VNO=V+ or GND, . o
OFF capacitance Cno©FR) | Switch OFF, See Figure 15 25°C SV 45 pF
COM Vo = Vs or GND, . .
OFF capacitance Ccom©FF) | switch OFF, See Figure 15 25°C SV 10.5 pF
NO VNO=V+ or GND, . °
ON capacitance Cno©N) | switch ON, See Figure 15 25°C SV 1 pF
com c SUTV eeFigue1s | 25C 5V 17 F
; COM(ON) , ee Figure ° P
ON capacitance Switch ON,
Digital input C V,=V,orGND, SeeFigure 15 | 25°C 5V 3 PF
capacitance
Bandwidth Bw |RL=500Q See Figure 18 | 25°C |45V t0 5.5V 334 MHz
Switch ON, ’ '
. . R, =50 Q, Switch OFF, o
OFF isolation Oiso f=10 MHz, See Figure 19 25°C |45V to55V -82 dB
R =50 Q, Switch ON, o
Crosstalk XTaLK f=10 MHz, See Figure 20 25°C |45Vto55V -62 dB
Supply
Positive supply _ Switch ON or 25°C 1
current 14+ V| =V, or GND, OFF ull 55V 10 pA

Copyright © 2004-2018, Texas Instruments Incorporated
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7.6 Electrical Characteristics for 3.3-V Supply®
V,=3V1t0 3.6V, T,=-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS N MIN  TYP MAX | UNIT

Analog Switch
Peak ON resistance I'peak IOCEN\I/QO_; 4Vr’;1’ A g‘ggﬁ;gﬂh‘e’ 13 Full 3V 25| Q

Vo =0V, 25°C 6.5

| =24 mA
ON-state resistance r o Switch ON, Ful 3V Q

on Vo =3V, See Figure 13 25°C 9 20

lcom = —24 mA Full 20
ON-state resistance .

Vo =21V Switch ON
match between Alon NO — ' F 25°C 3V 0.1 Q
channels lcom = —24 mA, See Figure 13
ON-state 0<Vno £ Vs, Switch ON, o
resistance flatness fonfla) | |.om =—24 mA,  See Figure 13 25°C 33V 135 Q
NO | Vo =0to V,, Switch OFF, 25°C 36V -0.1 0.1 WA
OFF leakage current | NOOFR) |v.qu=V,t00  See Figure 14 Full : 1 1
CcoM | Vecom=0toV,,  Switch OFF, 25°C 36V -0.1 0.1 WA
OFF leakage current | 'COMOFF) | vy =V, to 0, See Figure 14 Full : 1 1
NO | Vo =010 Vs, Switch ON, 25°C 36V -0.1 0.1 WA
ON leakage current NOON) | vVeoy=V,1t00, See Figure 14 Full : 1 1
CoM | Vo = Open, Switch ON, 25°C 36V -0.1 0.1 WA
ON leakage current | COMON) v oy =0toV,, See Figure 14 Full : 1 1
Digital Control Inputs (IN1, IN2)@
Input logic high \um Full V, x 0.7 55| V
Input logic low Vi Full 0 V,x03| V
Input leakage _ 25°C -1 0.1
current ||H1 |||_ V| =55Vor0 Full 3.6V 1 ]J.A

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum

(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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Electrical Characteristics for 3.3-V Supply® (continued)

V,=3V 10 3.6V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS N MIN  TYP MAX | UNIT
Dynamic
Vo = V4 OF _ 25°C 33V 2 9.5
Turn-on time ton GND, gg;lf‘iouﬁ';m ns
Vno = V4 or _ 25°C 3.3V 1.3 5.1
Turn-off time torr GND, gg;lf‘iouﬁ';m ns
Break-before- Vno = Vs, C, =50 pF, 25°C 33V 0.5
: teBMm ; ns
make time R_=50Q, See Figure 17 Full |3Vto3.6V 0.5
Charge Vgen =0, ) o
injection Qc CL=0.1nF, See Figure 21 25°C 3.3V 1.75 pC
NO C \C{}T\IODz veor See Fi 15 25°C 3.3V 4.5 F
; NO(OFF) , ee Figure ° . . p
OFF capacitance Switch OFF,
COM C \C{}T\IODz veor See Fi 15 25°C 3.3V 10.5 F
; COM(OFF) , ee Figure ° . . p
OFF capacitance Switch OFF,
NO C \C{}T\IODz veor See Fi 15 25°C 3.3V 17 F
; NO(ON) , ee Figure ° . p
ON capacitance Switch ON,
COM Vcom = V4 OF
. Ccomony | GND, See Figure 15 25°C 33V 17 pF
ON capacitance Switch ON,
Digital input _ ) o
capacitance C Vi =V, or GND, See Figure 15 25°C 3.3V 3 pF
Bandwidth pw |RL=500, See Figure 18 25°C [3V103.6V 327 MHz
Switch ON, )
. . R =50 Q, Switch OFF, o
OFF isolation Oiso f=10 MHz, See Figure 19 25°C [3Vto36V -82 dB
R.=50Q, Switch ON, . ~
Crosstalk XTALK f=10 MHz, See Figure 20 25°C |3Vto3.6V 62 dB
Supply
iti 25°C 1
Positive supply I V, =V, or GND,  Switch ON or OFF 36V LA
current Full 10
Copyright © 2004-2018, Texas Instruments Incorporated 9
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7.7 Electrical Characteristics for 2.5-V Supply®

V,=23V1t0 27V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | 7 | v MIN  TYP MAX | UNIT
Analog Switch
Analog signal
rangeg g Vcom: Vno 0 V.| Vv
Peak ON 0<Vyo £ Vs, Switch ON,
resistance peak Icom = —8 MA, See Figure 13 Ful 23V 501 Q
Vo =0V, 25°C 8 12
| =8 mA
ON-state ; com Switch ON, Full 23V 12 o
resistance on Vo =23V, See Figure 13 25°C : 11 30
lcom = -8 mA Full 30
ON-state
resistance Vo = 1.8V, Switch ON, o
match between Afon Icom = —8 MA, See Figure 13 25°C 23V 03 Q
channels
ON-state 0<Vno £ Vs, Switch ON, o
resistance flatness | 'onad || o\ =—8 mA, See Figure 13 25°C 25V 39 Q
e leakage | Vno=0t0V,,  Switch OFF, 25°C 7y —0.1 0.1 A
current NOOFR) | Veoy = Vi t0 0 See Figure 14 Full ' -1 1
8SFMIeakage ICOM(OFF) VCOM =0toV,, SWItCh OFF, 25°¢ 2.7V 01 o1 |J.A
current Vno = V4100, See Figure 14 Eull -1 1
o cakage | Vno=0t0V,,  Switch ON, 25°C 7y —0.1 0.1 A
current NOON | Veom=Vito 0, See Figure 14 Full ' -1 1
8ﬁl\l/leakage I Vo = Open, Switch ON, 2oe 2.7V o = pA
current COMON) | Veom =0to Vi, See Figure 14 Full ' -1 1
Digital Control Inputs (IN1, IN2)@
Input logic high V4 Full V, % 0.75 55| V
Input logic low VL Full 0 V,x025| V
Input leakage _ 25°C 0.1
current ims i Vi=55Vor0 Full 2.7V 1 LA

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum

(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

10
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Electrical Characteristics for 2.5-V Supply® (continued)

V,=23V1t0 2.7V, Ty, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | 7 | V. MIN  TYP MAX | UNIT
Dynamic
Vo = Vs Or _ 25°C 25V 3 15
Turn-on time ton GND, géngioupr';’le ns
Ry = 500 Q, g Full | 23Vt027V 3 16.5
Vo = Vs Or _ 25°C 25V 2 7.2
Turn-off time torr GND, géngioupr';’le ns
Break-before- ¢ Vo = Vi C, =50 pF, 25°C 25V 0.5 ns
make time BEM R_ =50 Q, See Figure 17 Full | 23Vto2.7V 0.5
Charge Vgen =0, . o
injection Qc CL=0.1nF, See Figure 21 25°C 25V 1.15 pC
NO C \C{:\I\II\IOD= veor See Fi 15 25°C 25V 4.5 F
; NO(OFF) , ee Figure ° . . p
OFF capacitance Switch OFF,
COM Vno = Vs or
. Ccomorr) | GND, See Figure 15 25°C 25V 105 pF
OFF capacitance Switch OFF,
NO Vno = V4 or
. Cnon) | GND, See Figure 15 25°C 25V 17 pF
ON capacitance Switch ON,
COM C \C{}(l:\lolgI T Yeor See Fi 15 25°C 25V 17 F
i COM(ON) , ee Figure o . p
ON capacitance Switch ON,
E;%';i'iggrﬁ’gé C |V,=V,orGND, SeeFigure15 | 25°C 25V 3 pF
Bandwidth Bw |RL=500 See Figure 18 | 25°C | 2.3V 1027V 320 MHz
Switch ON, : )
. . R =50 Q, Switch OFF, o
OFF isolation Oiso f=10 MHz, See Figure 19 25°C | 23Vto 2.7V -81 dB
R =500, Switch ON, . ~
Crosstalk XTALK f=10 MHz, See Figure 20 25°C | 23Vto 27V 61 dB
Supply
Positive supply _ Switch ON or 25°C 1
o I Vi=V,orGND, JfF o 27V ol A

Copyright © 2004-2018, Texas Instruments Incorporated 11
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7.8 Electrical Characteristics for 1.8-V Supply®

V,=1.65V1t01.95V, T, =—-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | 7 | W MIN  TYP MAX | UNIT
Analog Switch
Analog signal
range Veom: Vo 0 Vil V
Peak ON 0<Vno £ Vs, Switch ON,
resistance peak Icom = —4 MA, See Figure 13 Full 165V 150 Q
Vo =0V, 25°C 10 20
| =4 mA
ON-state ; com Switch ON, Full 165V 200 4
resistance on Vo = 1.8V, See Figure 13 25°C : 17 50
lcom =—4 mA Full 50
ON-state
resistance Vno =115V, Switch ON, o
match between Afon Icom = —4 MA, See Figure 13 25°C 165V 03 Q
channels
ON-state 0<Vno £ Vs, Switch ON, o
resistance flatness fon(fla) | | ,om = —4 mA, See Figure 13 25°C 18V 140 Q
NO _ . 25°C -0.1 0.1
OFF leakage INO(OFF) Vo __0 o Vs, Switch OFF, 1.95V pA
current Vcom =V+ 100 See Figure 14 Eull -1 1
8SFMIeakage comops, | VCOM =010 Ve, Switch OFF, 2C 1 sy 01 01 A
current (OFF) | Vo = V4 10 0, See Figure 14 Eull 1 1
NO . 25°C -0.1 0.1
ON leakage loony | N0 =010 Vs, Switch ON, 195V WA
current Vcom = V4 10 0, See Figure 14 Eull -1 1
COM . 25°C -0.1 0.1
ON leakage ICOM(ON) Vo =_Open’ SWItCh ON, 195V A
current Vcom =0to Vy, See Figure 14 Eull -1 1
Digital Control Inputs (IN1, IN2)@
Input logic high \m Full V, % 0.75 55| V
Input logic low Vi Full 0 V., x025| V
Input leakage _ 25°C 01
current I|H! |||_ V| =55Vor0 Full 1.95V 1 ]J.A

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum

(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

12
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Electrical Characteristics for 1.8-V Supply® (continued)

V,=1.65V1t01.95V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS N MIN  TYP MAX | UNIT
Dynamic
Vno = Vi or GND,  C_ =50 pF 25°C 18V > 32
) . NO = Vi Or ) L= pF,
Turn-on time on IR =5000Q, See Figure 16 Ful | 165Vto 5 3| ™
195V
V, V,or GND, C,=50pF 25°C 18V 3 14
_off i No = V. or ; L =20 pF,
Turn-off time torF R, = 500 Q, See Figure 16 Ful | 165Vto 3 145 ™
195V ’
Break-bef Vno =V C_=50pF 25°c 18V 03
reak-before- NO = V4, L= pF,
make time BBM R =500, See Figure 17 Ful | l65Vto 05 ns
195V :
Charge Vgen =0, . o
injection Qc CL=0.1nF, See Figure 21 25°C 18V 0.3 pC
NO Vo = Vs or GND, . .
OFF capacitance CNOOFF) | Switch OFF, See Figure 15 25°C 18V 45 pF
COM VNO =V, or GND, . °
OFF capacitance CCOM(OFF) Switch OFF, See Figure 15 25°C 18V 10.5 pF
NO Vo = Vs or GND, . .
ON capacitance Cno(on) Switch ON, See Figure 15 25°C 1.8V 17 pF
COM Vcom = V+ or GND, . °
ON capacitance CCOM(ON) Switch ON, See Figure 15 25°C 18V 17 pF
Digital input C V,=V,orGND,  See Figure 15 25°C 18V 3 PF
capacitance
. RL=50Q, . o | 1.65Vto
Bandwidth BW Switch ON, See Figure 18 25°C 195V 341 MHz
. . R =50 Q, Switch OFF, o 1.65Vto N
OFF isolation Oiso f=10 MHz, See Figure 19 25°C 1.95V 81 dB
R =50 Q, Switch ON, o 1.65Vto
Crosstalk XTALK | £ = 10 MHz, See Figure 20 25°C | 1oy -61 dB
Supply
Positive supply _ Switch ON or 25°C 1
current (" V| =V, or GND, OFF il 195V 10 A
Copyright © 2004-2018, Texas Instruments Incorporated 13
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7.9 Typical Characteristics
160 T T 25
T Ta=25°C |
140 A V,=1.65V Ta=85°C
20 | |
120 | \
Tp=25°C /\
100 | ™
a / - 15 |
~ (e]
- 80 RS \
5 / < Ta=-40°C
60 L 10
V,=23V 7
40 / \" i ?é
5
\ V,=3V
20 //wv
0 ‘ 0
0 05 1 15 2 25 3 35 4 45 5 0 0.5 1 1.5 2 25 3 3.5
Veom (V) Veom (V)
Figure 1. ron VS Veom Figure 2. rgn vs Veom (V+ =3 V)
14 T — 400
E—— T
12 AT N 350
‘ ‘ Icom(onyINo(on) ~
< 300
10 Ta=25°C a N z
— | = 250
8 8| Tpa=-40°C__—— /3 g
E o DN ~ 5 20
6 ° Ino(oFFylcom(oFF)
[ § 150
4 T 100
Q
-l
2 50
0 0
0 05 1 15 2 25 3 35 4 45 5 -40°C 25°C 85°C
Vcom (V) Temperature (°C)
Figure 3. ron VS Veom (V4 =4.5V) Figure 4. Leakage Current vs Temperature (V4 =5.5V)
4 12
V,=0 ‘
3.5 " 10 t,=2.5ns
o 3 / tt=2.5ns
I
§ 25 z 8
£ £ ton
(] [TH
3 2 § 6
(]
& 1.5 3 4
5 1 torF \\
2
0.5
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
V, (V) Vi (V)
Figure 5. Charge Injection (Q¢) vs Vcom Figure 6. ton and topr Vs V.

14
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Typical Characteristics (continued)

4.5 ‘ 3 T
4 ton — Tp=25°C
X |
3.5 — Viy
e}
7 ° torr 22
5u_ 25 X x g
e X <
£ —
g 2 Q — |
S1s g1 Vie
- =1
1
tr=25ns
0.5 tr=2.5ns
| | 0
-40°C 25°C 85°C 0 1 2 3 4 5
Temperature (°C) Vi (V)
Figure 7. toy and togr vs Temperature (V, = 5 V) Figure 8. Logic-Level Threshold vs V.
0 0
~.~~
-1 ™\ A
\\ -20 //)
-2 \ 7\-4/
-40 f
~ -3 \ _ 4
g g Crosstalk /:::—“‘
c -4 -
g % °0 ,/:,-/ -
5 [} /: 2 OFF Isolation
-80 v
mars
° -100 zf:ﬂ"
-7
-8 -120
0.1 1 10 100 100 0.1 1 10 100 1000
Frequency (MHz) Frequency (MHz)
Figure 9. Frequency Response (V, =3 V) Figure 10. OFF Isolation and Crosstalk vs Frequency
(V+=3V)
0.06 494 T \
] V,=5V
L\ 492
0.05 | / =
v 490
0.04 =
< —~ 488
9&7 0.03 g
2 = 486
=
+ 0.2
a 484
=
0.01 482
V,=5V
0 [ L] 480
10 100 1000 10000 100000 -40°C 25°C 85°C
Frequency (Hz) Temperature (°C)
Figure 11. Total Harmonic Distortion vs Frequency Figure 12. Power-Supply Current vs Temperature
(V+=5V) (V.=5V)
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8 Parameter Measurement Information

Vi
Vo NOO
k‘ Vcom
NO1/NO2 Channel ON
___JNOINOG2 4 | (om . v
| fon = co:\n NO o
vV | com
IN1 Logic J v
— Vin=VigorV
Vinz Control Icom iN=VigorVy
GND
Figure 13. ON-State Resistance (ry,)
Vi
OFF-State Leakage Current
T Channel OFF
Vo — | Noo Vin=VigorVy
Veom Vno=0to V,
or
NO1/NO2 A : coM Vecom=0to V.
Vv | ON-State Leakage Current
IN1 Logic | _| Channel ON
Vin2 Control Vin= Vi or Vi,
GND VNno =0to V., Vcom = Open
J_ or
= Vno = Open, Vcom=0to V,

Figure 14. ON- and OFF-State Leakage Current (Icomon). lcomors), Ino©n): Ino©ER)

T

Vno | NOO-NO2
O
Capacitance —O/v
Meter |
| o Vcom | COM I
Veias v |
IN1
o Logic __!
o Ving Control
GND

1

Vgias =V, or GND
Vin=VigorVy

Capacitance is measured at NO,
COM, and IN inputs during ON
and OFF conditions.

Figure 15. Capacitance (C;, Ccomon)s Cnoorr) Ccomorr), Cnoon))

16
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Parameter Measurement Information (continued)

Vs
Vno | NOO ; 02xV,
A & Vcom RL S O Open
NO1/NO2 A | com l GND
| CL RL
Ving IN1 I
Logic = - =
Logic Vinz | IN2 Control
Input GND v
J_ Logic Input Xso% Xso% *
— = = (Vin) | | ov
|

itch tput

TEST R, c. | Vnoo St Swite R,‘::op;)

ton tpzH 500 Q 50 pF V. GND Stat2xV,

tpzL 500 Q 50pF | GND 2xV, | | VoL
torr tpuz 500 Q 50 pF Vv, GND tpzn —» le— > @—tpz
tpLz 500 Q 50 pF | GND 2xV, | | Vou
Switch Output on—03V

(Veom) 50% ov

S1 at GND

A. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 Q, t, < 5 ns,

tt<5ns.
B.

C_ includes probe and jig capacitance.

Figure 16. Turn-On (toy) and Turn-Off Time (togg)

.

ViN1

Logicé}
Input l

\A
NOO Veom
NO1/NO2 A | com

| RL CL
IN1 |

Logic -
Vin IN2 Control J
GND

Logic Input
(Vin)

jl 50%
————————— oV
Switch Output
(Veom) _—1; 90% 90%;1'-_ VoH
I

|
Vi=V, «— teBMm —p
R =500 Q
C_=35pF

A. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 Q, t, < 5 ns,

tr<5ns.
B.

C, includes probe and jig capacitance.

Figure 17. Break-Before-Make Time (tggm)
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Parameter Measurement Information (continued)
Vi
Network Analyzer —|—
50Q Vno | NOO
—» ’\,\C COM | Vcom Channel ON: NOO to COM

Source NO1/NO2 4 |
Signal -« |

1 Ving IN1 |

- v Logic | | Network Analyzer Setup

50 Q IN2 | IN2conie0l
Source Power = 0 dBM
L @ GND DC Bias = 350 mV
Figure 18. Bandwidth (BW)
Vs
Network Analyzer —|—
Channel OFF: NOO to COM
50 Q Vno NOO
—» v com | Vcom
Source _—0
Q NO1/NO2
Signal <« 50 | NO1/NO Network Analyzer Setup
= = GND Source Power = 0 dBM
500 J_ DC Bias = 350 mV

Figure 19. OFF Isolation (O;50)

Vv

Network Analyzer *
T Channel OFF: NOO to COM

50 Q Channel ON: NO0O-NO1 to
NOO COoM
s —> Vcom
ource
50
= GND Network Analyzer Setup
50 Q

J_ = Source Power = 0 dBM
= DC Bias = 350 mV

Figure 20. Crosstalk (Xtaik)
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Parameter Measurement Information (continued)
V. Logic ---\/—\\/—-- ViH
T Input
OFF ON OFF
\/ — -/
RGEN ( 1) VIL

NOO i

COoM V
+ {I\C com Vcom _/_\_AVCOM
VGeN _— NO1-NO2 4 | l
I | I cL®@ —f

I_

|
' Vgen=0toV,
LN |> R Rgen=0
Logic CL=1nF
Input() GND Qc=CL x AVconm
J_ J_ Vi=VigorV

A. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 Q, t. < 5 ns,
tr<5ns.

B. C, includes probe and jig capacitance.

Figure 21. Charge Injection (Qc)
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9 Detailed Description

9.1 Overview

The TS5A3357 is a bidirectional, single-channel, 3:1 analog switch that is designed to operate from 1.65 V to 5.5
V. This device provides a signal switching solution while maintaining excellent signal integrity, which makes the
TS5A3357 suitable for a wide range of applications in various markets including personal electronics, portable
instrumentation, and test and measurement equipment. The device maintains the signal integrity by its low ON-
state resistance, excellent ON-state resistance matching, and total harmonic distortion (THD) performance. To
prevent signal distortion during the transferring of a signal from one channel to another, the TS5A3357 device
also has a specified break-before-make feature.

9.2 Functional Block Diagram

Logic

Control

9.3 Feature Description
Break-before-make

Break-before-make is a safety feature that prevents two inputs from connecting when the TS5A3357 is switching.
The TS5A3357 COM pin 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 a break-before-make delay tggy.

9.4 Device Functional Modes

The digital control pins IN1 and IN2 determine the state of the connection between the COM and NO pins based
on the truth table below.

Table 2. Function Table

IN1 IN2 COM TO NOO COM TO NO1 COM TO NO2
L L OFF OFF OFF

H L ON OFF OFF

L H OFF ON OFF

H H OFF OFF ON

20 Copyright © 2004-2018, Texas Instruments Incorporated
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10 Application and Implementation

NOTE
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.

10.1 Application Information

10.2 Typical Application

The TS5A3357 switch is bidirectional, so the NO and COM pins can be used as either inputs or outputs. This
switch is typically used when there is only one signal path that needs to be able to communicate to 3 different
signal paths.

3.3V

L

“JoapF
A4 vee

System TSA3357
Controller NOO Device 1

Switch
Control
Logic

Device 2

Signal

Path Device 3

Figure 22. Typical Application Schematic

10.2.1 Design Requirements

The TS5A3357 device can be properly operated without any external components. However, Tl recommends
connecting unused pins to ground through a 50-Q resistor to prevent signal reflections back into the device. Tl
also recommends pulling up the digital control pins (IN1 and IN2) to VCC or pulling down to GND to avoid
undesired switch positions that could result from the floating pin.

10.2.2 Detailed Design Procedure

Select the appropriate supply voltage to cover the entire voltage swing of the signal passing through the switch
because the TS5A3357 input and output signal swing through NO and COM are dependent on the supply
voltage V.. For example, if the desired signal level to pass through the switch is 5 V, VCC must be greater than
or equal to 5 V. V, = 3.3 V would not be valid for passing a 5-V signal since the Analog signal voltage cannot
exceed the supply.

Copyright © 2004-2018, Texas Instruments Incorporated 21
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Typical Application (continued)
10.2.3 Application Curves

160 —
] ] ] Ta=25°C
140 A V,=1.65V
120
__ 100
g
= 80
2
60
V,=23V
40 ¥ I f
V,=3V
N + —
20/// Q\H iv+l_4.5i\/
0 |
0 05 1 15 2 25 3 35 4 45 5
Vcom (V)

Figure 23. ry, VS Veom

11 Power Supply Recommendations

Tl recommends proper power-supply sequencing for all CMOS devices. Do not exceed the absolute maximum
ratings, because stresses beyond the listed ratings can cause permanent damage to the device. Always
sequence V, on first, followed by NO or COM. Although it is not required, power-supply bypassing improves
noise margin and prevents switching noise propagation from the V, supply to other components. A 0.1-uF
capacitor, connected from VCC to GND, is adequate for most applications.

22 Copyright © 2004-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ts5a3357?qgpn=ts5a3357
http://www.ti.com.cn

I} TEXAS TS5A3357

INSTRUMENTS
www.ti.com.cn ZHCSIN1B —OCTOBER 2004—REVISED AUGUST 2018
12 Layout

12.1 Layout Guidelines

Tl recommends following common printed-circuit board layout guidelines to ensure reliability of the device.
Bypass capacitors should be used on power supplies. Short trace lengths should be used to avoid excessive
loading.

12.2 Layout Example

ST~

() =VIAto GND Plane <
[ | o603 Cap
To Devicelr ‘
<+ NOO vce
To Device 2 To System
o (o] —>

To Device 3 To System Controller

<4+ o)

=z =z
N =

(@]
Ly <

!

To System Controller
—>

@
=z
@)

=4
S

Figure 24. Example Layout
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TS5A3357DCUR Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to 85 (JA9Q, JA9R)
TS5A3357DCUR.B Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40to 85 (JA9Q, JAIR)
TS5A3357DCURG4 Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 JA9R

TS5A3357DCURG4.B Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 JA9R

TS5A3357DCUT Obsolete  Production VSSOP (DCU) | 8 - - Call TI Call Tl -40to 85 (JA9Q, JA9R)

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

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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OTHER QUALIFIED VERSIONS OF TS5A3357 :
o Automotive : TS5A3357-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TS5A3357DCUR VSSOP | DCU 8 3000 178.0 9.0 225 | 335 | 1.05 | 4.0 8.0 Q3
TS5A3357DCURG4 VSSOP | DCU 8 3000 180.0 8.4 225 | 335 | 1.05 | 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5A3357DCUR VSSOP DCU 8 3000 180.0 180.0 18.0
TS5A3357DCURG4 VSSOP DCU 8 3000 202.0 201.0 28.0
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PACKAGE OUTLINE
DCUOOOSA VI VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

3.2
-
3.0 TYP

PIN 1 INDEX AREA SEATING
PLANE
" 7 N 8 ox[05]
- IRE
—C =
i
NOTE 3
1
— . o=
- - 1 5 0.25
04 8X 017
[B— 22 - [# [0.08@ [c|A[B]

.
GAGE PLANE

/7SEE DETAIL A
/' (AN

(’ ]
: ,, N {
\*\,,/"/ j o"-e"yﬁ J

(0.13) TYP

DETAIL A
TYPICAL

4225266/A 09/2014

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. 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.

4. Reference JEDEC registration MO-187 variation CA.
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EXAMPLE BOARD LAYOUT
DCUOOOSA VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

SEE SOLDER MASK
DETAILS

(R0.05) TYP

T
]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 25X
SOLDER MASK METAL METAL UNDER SOLDER MASK

OPENING | SOLDER MASK\ OPENING

(N

EXPOSED METAL | *~——EXPOSED METAL
0.05 MAX # 0.05 MIN

ALL AROUND ALL AROUND

NON-SOLDER MASK SOLDER MASK

DEFINED DEFINED

(PREFERRED) 50| DER MASK DETAILS
4225266/A 09/2014

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

DCUOOOS8A

VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 25X

4225266/A 09/2014

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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