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5 Pin Configuration and Functions

DBV or DCK Packages
6-Pin SOT-23 or SC-70

YZP Packages

Bottom View
[ J
NO 1jl—q—6 IN Nc|(O3 4 O|com
GND | 2 5|V, GND|O2 5 O|V.
NO 16 IN
NC EJ‘\O— 4| com O1¢0
NO — Normally open
NC — Normally closed
Pin Functions
PIN
SOT-23, 1/0 DESCRIPTION
NAME SC-70 DSBGA
COM 4 Cc2 1/0 | Common switch port
GND 2 B1 — | Ground
IN 6 A2 /0 | Switch select. High = COM connected to NO; Low = COM connected to NC
NC 3 C1 /0 | Normally closed switched port
NO 1 Al — | Normally open switch port
V+ 5 B2 | Power supply

Copyright © 2005-2018, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
A Supply voltage® -0.5 6.5 v
VNOv
Ve Analog voltage ®®*©) -05 V, +05 v
Vcom
Ik Analog port diode current Vnes Vnos Veom <0 -50 mA
INOs ON-state switch current -200 200 mA
Incs Vo Ve Vi =0to V.
|28M ON-state peak switch current(®) NO» TN oM * -400 400 mA
vV Digital input voltage )®) -0.5 6.5 v
Ik Digital input clamp current V<0 -50 mA
(" Continuous current through V. 100 mA
leND Continuous current through GND -100 100 mA
. . - DBV or DCK package 150
Ta Absolute maximum operating temperature( ) °C
YZP package 125

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

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

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

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

(5) This value is limited to 5.5 V maximum.
(6) Pulse at 1-ms duration <10% duty cycle.

(7) The lifetime of the device will be reduced if the device operates continually at this temperature.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() +2000
Vesp)y Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +1000 \
c101® -
(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.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Vio Switch input/output voltage 0 V, \%
V+ Supply voltage 1.65 55 \%
\ Control input voltage 0 5.5 \Y,
Ta Operating temperature -40 85 °C
6.4 Thermal Information
TS5A3159A
THERMAL METRIC® DBV (SOT-23) DCK (SC-70) YZP (DSBGA) UNIT
6 PINS 6 PINS 6 PINS
Rosa Junction-to-ambient thermal resistance 165 259 123 °C/W

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

report, SPRA953.
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6.5 Electrical Characteristics for 5-V Supply
V,=45V1t0 5.5V, T=-40°C to 85°C (unless otherwise noted)®

PARAMETER | TEST CONDITIONS | Ta | v | N TYP max| uniT
ANALOG SWITCH
Vcom: Vnos Vne  Analog signal 0 V. \%
i 0= (Vno OF Vne) £ Vs, Switch on, 25°C 0.8 11
Tpeak Peak ON resistance loon = ~100 MA, see Figure 14 Ful 45V 15 Q
i . Vno OF Ve = 25V, Switch on, 25°C 07 09
Ton ON-state resistance lcon = ~100 A, see Figure 14 Ful 45V 11 Q
Ar ON-state resistance Vo OF Ve = 2.5V, Switch on, 25°C 45V 0.05 0.1 Q
on match between channels | oy = —100 mA, see Figure 14 Full ' 01
0= (Vno OF Vo) £ Vs, Switch on, o
. lcom = —100 mA, see Figure 14 25°C 015
Fon(iay ON-state resistance . 45V Q
ont flatness Vio OF Ve =1V, 15V, 25V,  Switch on, 25°C 01 025
lcom = =100 mA, see Figure 14 Full 0.25
Ve OF Vo = 1V, Veom =1V 25°C -20 2 20
Inc(OFF), to 4.5V, or Switch off, 55V nA
INo(oFF) NC, NO VN[c1 gr\)/No =45V,Vcom =1V see Figure 15 Full ’ ~100 100
OFF leakage current 045V,
INGPWROFE): Vne OF Vo =010 5.5 V, Switch off, 25°C ov -1 0.2 1 WA
INo(PWROFF) Veom =55V 100, see Figure 15 Eull 20 20
INc(ON) NC, NO Ve OF Vo =1V, Switch on, 25°C -20 22
| ON leak t Vcowm = Open, or V¢ or Fi 16 55V nA
NO(ON) eakage curren Vag = 4.5V, Voo = Open, see Figure Full ~100 100
| CcoM Ve OF Vo =010 5.5 V, Switch off, 25° ov -1 01 1 WA
COM(PWROFF) OFF leakage current Veom =55V t0 0, see Figure 15 Eull 20 20
COM Ve or_VNO = Open, Switch on, 25°C -20 2 20
lcomon) ON leakage current Veom =1V, or Vyc of see Figure 16 55V nA
Vo = Open, Veow = 4.5V, Full -100 100
DIGITAL INPUT (IN)
Vi{ Input logic high Full 2.4 5.5 v
Vi Input logic low Full 0 0.8
25°C 55V -2 2
Iy I Input leakage current V,=5,5Vor0 nA
Full 100 100
DYNAMIC
25°C 5V 1 12 30
: Veom = Vi, CL =35 pF, 45V
fon Turnon time R.=50Q, see Figure 18 Ful | t055 1 35 ns
\%
25°C 5V 1 5 20
; Veom = Vs, C_ =35pF, 45V
lorr Turnoff time R, =50Q, see Figure 18 Eull 055 1 30 ns
\%
25°C 5V 6
. . ; Vne = Vo = Vi, C_ =35pF, 45V
teeMm Break-before-make time R, =500, see Figure 19 Ful o5 1 20 ns
\%
- Veen =0, CL=1nF, . .
Qc Charge injection Reen = 0. see Figure 23 25°C 5V 20 pC
Chc(orr), NC, NO _ Switch off, .
Cno(oFF) OFF capacitance Vne Or Vno = V.. or GND, see Figure 17 25°C 5V 18 pF
Cnc(ony, NC, NO _ Switch on, .
Cnoon) ON capacitance Ve OF Vo = V- or GND, see Figure 17 25°C 5V 55 pF
COM _ Switch on, o
Ceomon ON capacitance Veom = V. or GND, see Figure 17 25°C 5V 55 pF
C Digital input capacitance |V, =V, or GND, See Figure 17 25°C 5V 2 pF
. _ Switch on, o
BW Bandwidth R =50 Q, see Figure 20 25°C 5V 100 MHz

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
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Electrical Characteristics for 5-V Supply (continued)

V,=45Vt05.5V, T=-40°C to 85°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS Ta Vi MIN TYP MAX UNIT
. . R. =50 Q, Switch off, o
Oiso Off isolation f=1MHz. see Figure 21 25°C 5V —64 dB
R.=50Q, Switch on, o
XTaLk Crosstalk f=1MHz. see Figure 22 25°C 5V —64 dB
- ] R, =600 Q, f =200 Hz to 20 kHz, o o
THD Total harmonic distortion C. = 50 pF, see Figure 24 25°C 5V 0.004%
SUPPLY
- ] 25°C 10 50
I, Positive supply current V| =V, or GND, Switch on or off 55V nA
Full 500
6.6 Electrical Characteristics for 3.3-V Supply
V,=3V1t0 3.6V, T,=-40°C to 85°C (unless otherwise noted)®
PARAMETER \ TEST CONDITIONS | T v. | MmN TP wmax| uniT
ANALOG SWITCH
xco""’ Vo, Analog signal range 0 V, \Y
NC
) 0= (Vno Or Vo) £ Vy, Switch on, 25°C 13 16
Ipeak Peak ON resistance lcom = —100 mA, See Figure 14 al 3V 5 Q
-~ . Vo OF Ve =2V, Switch on, 25°C 12 15
fon ON-state resistance lcom = —100 mA, See Figure 14 Ful 3V 17 Q
Ar ON-state resistance match | Vyo of Ve =2V, 0.8V, Switch on, 25°C 3V 01 015 I
on between channels lcom = =100 mA, See Figure 14 Eull 0.15
0 < (Vno OF Vne) S Vs, Switch on, o
. 25°C 0.2
ON-state resistance lcom = ~100 mA, See Figure 14
on(lay flatness Vio OF Ve = 2V, 0.8 V, Switch on, 25°C sV 015 03] 2
lcom = =100 mA, See Figure 14 Full 0.3
Vne OF Vo =1V, Veom =1V 25°C —20 2 20
Inc(oFF), to 3V, or Switch off, 36V nA
INo(oFF) NC. NO Vne OF Vo =3V, Veon =1V See Figure 15 Full ! 50 50
! to3V,
off leakage current
INC(PWROFF): Ve Of Vo =010 3.6 V, Switch off, 25°C ov -1 0.2 1 WA
INo(PWROFF) Veom =3.6 Vo0, See Figure 15 Eull -15 15
Ve Of Vo = 1V, Veom = 25°C -10 2 10
Inc(ony, NC, NO Open, Switch on, 36V nA
Ino(on) on leakage current or Vyc or Vo =3V, Veom = See Figure 16 Eull ’ 20 20
Open,
| CcoM Ve Of Vo = 3.6 V10 0, Switch off, 25° ov -1 0.2 1 WA
COM(PWROFF)  off leakage current Veom=0103.6V, See Figure 15 Eull _15 15
COM Ve or Vo = Open, Switch on 25°C -10 2 10
lcomon) on leakage current Veom =1V, or Vyc o See Figur’e 16 36V nA
Vno = Open, Veom =3V, Full -20 20
DIGITAL INPUT (IN)
ViH Input logic high Full 2.4 5.5 v
Vi Input logic low Full 0 0.8
25°C -2 2
[ Input leakage current V,=55Vor0 36V nA
Full -100 100
DYNAMIC
v v C =35 0F 25°C 33V 5 16 35
; com = Vi, L= 99 P,
fon Turnon time R =50Q, See Figure 18 Eull 3Vito 3 so] ™
3.6V
v v C =35 0F 25°C 33V 1 9 20
; com = V4, L= 99 pr,
torr Turnoff time R, =50 Q, See Figure 18 Ful é\éi‘,) 1 30 ns

(1) The algebraic convention, whereby the most negative value

is @ minimum and the most positive value is a maximum.

6
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TS5A3159A

Electrical Characteristics for 3.3-V Supply (continued)

V,=3V1t0 3.6V, T,=-40°C to 85°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS Ta \'A MIN TYP MAX| UNIT
Ve = Vo = V. C,=35pF 25°C | 33V 9
g - i NC = VNO = V4, L= pF,
tgem Break-before-make time R, =50 Q, See Figure 19 Ful 3Vto 1 0 ns
3.6V
N Vgen = 0, C_=1nF, . N
Qc Charge injection Regy = 0, See Figure 23 25°C 3.3V 11 pC
Cnc(orr) NC, NO _ Switch off, o
Cno(oFF) OFF capacitance Ve OF Vo = V- or GND, See Figure 17 25"C 33V 18 pF
Cnc(ony NC, NO _ Switch on, o
Cno(ON ON capacitance Ve O Vivo = V. or GND, See Figure 17 25°C 33V 55 pF
(ON)
COM _ Switch on, o
Ceomon) ON capacitance Veowm =V or GND, See Figure 17 25°C 33V 55 pF
C Digital input capacitance V, =V, or GND, See Figure 17 25°C 3.3V 2 pF
BW Bandwidth R, =50Q, Switch on, 25°C | 33V 100 MHz
See Figure 20
. . R =50 Q, Switch off, o
Oiso Off isolation f=1MHz See Figure 21 25°C 33V —64 dB
R =50 Q, Switch on, o
XTALK Crosstalk f=1MHz, See Figure 22 25°C 3.3V —64 dB
L . R, =600 Q, f =20 Hz to 20 kHz, o o
THD Total harmonic distortion CL = 50 pF, See Figure 24 25°C 3.3V 0.01%
SUPPLY
" ) 25°C 10 25
1y Positive supply current V, =V, or GND, Switch on or off Ful 36V 100 nA
u
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6.7 Electrical Characteristics for 2.5-V Supply
V,=2.3Vt0 2.7, T, = -40°C to 85°C (unless otherwise noted)®
PARAMETER | TEST CONDITIONS | Ta | v. | M TYP  MAX| UNIT
ANALOG SWITCH
Vcom: Vo Ve Analog signal range 0 V. \%
: 0= (Vno OF Vie) S Vs, Switch on, 25°C 18 25
Tpeak Peak ON resistance loon = -8 MA. See Figure 14 Ful 23V 27 Q
i ) Vo OF Ve = 1.8V, Switch on, 25°C 15 2
Ton ON-state resistance lcon = —8 MA. See Figure 14 Ful 23V 24 Q
Ar ON-state resistance match Vno Of Ve = 1.8V, Switch on, 25°C 23V 0.15 0.2 Q
on between channels lcom = -8 mA, See Figure 14 Full ’ 0.2
0= (Vno OF Vo) £ Vs, Switch on, o
lcom = =8 MA, See Figure 14 25°C 06
T ON-state resistance flatness o 23V Q
on(fay Vio Of Vye = 0.8V, 1.8V, Switch on, 25°C 0.6 1
lcom = =8 MA, See Figure 14 Eull 1
Ve Of Vo = 0.5V, 25°C -20 2 20
INc(oFF), Veom=0.5Vto 23V, or Switch off, 27V nA
INo(oFF) NC, NO VN; gr\)/No =23V,Vcom =05V  See Figure 15 Full : _50 50
OFF leakage current 023V,
INGPWROFE): Vne OF Vo =010 3.6 V, Switch off, 25°C oV -1 01 1 WA
INo(PWROFF) Veom=3.6V 100, See Figure 15 Eull 10 10
Incony NC, NO ZPC or Vyo = 0.5V, Vcom = Open, Switch on, 25°C a7y -10 2 10 A
INo(on) ON leakage current Ve O Vivo = 2.2 V, Veoy = Open, See Figure 16 Full 20 20
| CcoM Ve OF Vo = 2.7 V10 0, Switch off, 25° ov -1 01 10 WA
COM(PWROFF) OFF leakage current Veom=0102.7V, See Figure 15 Eull _10 20
COM Vi 0r Vo = Open, Veow =05V, gien o 25°C -10 2 10
lcomon) ON leakage current or See Figure 16 27V nA
Ve Or Vyo = Open, Veow = 2.2V, Full -20 20
DIGITAL INPUT (IN)
Vi{ Input logic high Full 1.8 5.5 v
Vi Input logic low Full 0 0.6
25°C -2 2
Iy I Input leakage current V,=5,5Vor0 27V nA
Full 20 20
DYNAMIC
25°C | 25V 5 22 40
: Veom = Vs, C_ =35 pF, 2.3V
fon Turnon time R =50 Q, See Figure 18 S 5 s ™
27V
25°C | 25V 2 6 35
: Veom = Vs, C_ =35 pF, 23V
lorr Turnoff time R, =50Q, See Figure 18 Eull to 2 50 ns
27V
25°C | 25V 2 13 35
) ! ) Ve = Vo = Vs, C_ =35 pF, 2.3V
teeMm Break-before-make time R, =50 0, See Figure 19 Full o ) 45 ns
27V
i Veen =0, CL=1nF, o B
Qc Charge injection Reen = 0, See Figure 23 25°C | 25V 7 pC
Cnc(oFF), NC, NO _ Switch off, o
Cno(oFF) OFF capacitance Ve Or Vo = V.. or GND, See Figure 17 25°C | 25V 18 pF
Chnc(onys NC, NO _ Switch on, R
Cnoon) ON capacitance Ve OF Vo = V- or GND, See Figure 17 25°C | 25V 55 pF
COM _ Switch on, o
Ceomon ON capacitance Veom = V. or GND, See Figure 17 25°C | 25V 55 pF
C Digital input capacitance V, =V, or GND, See Figure 17 25°C | 25V 2 pF
) _ Switch on, o
BW Bandwidth R =50 Q, See Figure 20 25°C | 25V 100 MHz

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
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Electrical Characteristics for 2.5-V Supply (continued)
V,=2.3Vto02.7, T, = —40°C to 85°C (unless otherwise noted)®
PARAMETER TEST CONDITIONS Ta \'A MIN TYP MAX| UNIT
. . R.=50Q, Switch off, o
Oiso Off isolation f=1MHz. See Figure 21 25°C | 25V —64 dB
R. =50 Q, Switch on, o
XTaLk Crosstalk f=1MHz. See Figure 22 25°C | 25V —64 dB
B f=20Hzto 20
THD Total harmonic distortion E'— - 230 g kHz, 25°C | 25V 0.02%
L=90pk See Figure 24
SUPPLY
- _ 25°C 10 20
Iy Positive supply current V, =V, or GND, Switch on or off Ful 27V = nA
ul

6.8 Electrical Characteristics for 1.8-V Supply
V,=1.65Vto1.95V, T, = -40°C to 85°C (unless otherwise noted)®

PARAMETER | TEST CONDITIONS | Ta | vo | mn TP waAx| uniT
ANALOG SWITCH
xCOM’ Vo, Analog signal range 0 V, \%
NC
. 0= (Vo OF Vo) £ Vs, Switch on, 25°C | 1.65 S
Toeak Peak ON resistance lcom = —2 MA, See Figure 14 Ful v s Q
i ) Vo OF Vpe = 1.5 V, Switch on, 25°C | 165 2 25
Ton ON-state resistance loom = ~2 MA. See Figure 14 Ful vV a5 Q
Ar ON-state resistance match | Vyo or Vyc = 1.5V, Switch on, 25°C | 1.65 0.15 0.4 Q
on between channels lcom = —2 mMA, See Figure 14 Full \% 0.4
0= (Vno OF Ve) £ Vs, Switch on, 25°C 5
; ON-state resistance lcom =8 mA, See Figure 14 1.65 o
on=0 flatness Vo OF Ve = 0.6 V, 1.5V, Switch on, 25°C |V 45
lcom = =2 MA, See Figure 14 Eull
Ve OF Vo = 0.3 V, 25°C -5 2 5
(N— XrCOM =03Vt 165V, Switch off, 1.95 A
INo(ors) NC, NO Ve of Vo = 165 V, See Figure 15 Fal |V 20 20
OFF leakage current Vecom =0.3Vto 165V,
Inc(;PWROFF) Ve Of Vo =010 1.95 V, Switch off, 25°C oV -1 0.1 1 uA
INO(PWROEF) Veom = 1.95 V 10 0, See Figure 15 Full 5 5
Incion: NC, NO Ve or Vo = 0.3V, Vcom = Open, Switch on, 25°C 1.95 -5 2 5
ON leakage current or See Figure 16 \% nA
Inocony Ve OF Vo = 1.65 V, Vo = Open, Full -20 20
| coM Vpe Of Vo = 1.95 V 10 0, Switch off, 25° ov -1 0.1 7 A
COM(PWROFF)  OFF leakage current Veom =010 1.95V, See Figure 15 Full 5 5 K
| COM XPC or Vyo = Open, Veom = 0.3V, Switch on, 25°C 1.95 -5 2 5 A
COM(ON) ;
ON leakage current Ve Of Vivo = Open, Veow = 1.65 V, See Figure 16 Full \ 20 20
DIGITAL INPUT (IN)
ViH Input logic high Full 1.5 5.5 v
Vi Input logic low Full 0 0.6
iy | Input leak t V,=55Vor0 25°C | 1os | 2 2L A
, nput leakage curren =55Vor n
e P 9 : Ful | Vv 20 20
DYNAMIC
25°C | 1.8V 10 35 70
. Veom = Vs, C_ =35 pF, 1.65
t Turnon time : ns
ON R.=50Q, See Figure 18 Eull Y;’; 10 75
\Y

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
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Electrical Characteristics for 1.8-V Supply (continued)

V,=1.65Vto 1.95V, T, = -40°C to 85°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS Ta \'A MIN TYP MAX UNIT
25°C | 1.8V 2 15 40
i Veom = Vs, C. =35 pF, 1.65
o Turnoff time R =50Q, See Figure 18 Ful | Vio 2 s0] ™
1.95
\Y
25°C | 1.8V 22
g . i Vne = Vo = Vs, C. =35 pF, 1.65
tgem Break-before-make time R, =50 Q, See Figure 19 Fual | VO ) 0 ns
1.95
\Y
R Veen =0, CL=1nF, o
Qc Charge injection Reen = 0. See Figure 23 25°C | 1.8V -4 pC
CNC(oFF): NC, NO _ Switch off, .
Cnoorp) OFF capacitance Ve OF Vo = V. or GND, See Figure 17 25°C | 1.8V 18 pF
Chnc(onys NC, NO _ Switch on, R
Cnoon) ON capacitance Ve OF Vo = V- or GND, See Figure 17 25°C | 18V 55 pF
COM _ Switch on, o
Ceomon ON capacitance Veom = V. or GND, See Figure 17 25°C | 18V 55 pF
C Digital input capacitance V, =V, or GND, See Figure 17 25°C | 1.8V 2 pF
. _ Switch on, o
BW Bandwidth R =50 Q, See Figure 20 25°C | 1.8V 105 MHz
. . R. =50 Q, Switch off, o
Oiso Off isolation f=1MHz. See Figure 21 25°C | 1.8V 64 dB
R.=50Q, Switch on, o
XTaLk Crosstalk f=1MHz. See Figure 22 25°C | 1.8V 64 dB
L . R, =600 Q, f =20 Hz to 20 kHz, o o
THD Total harmonic distortion C. = 50 pF, See Figure 24 25°C | 1.8V 0.06%
SUPPLY
. , 25°C | 1.95 5 15
N Positive supply current V, =V, or GND, Switch on or off \ pA
Ful | Vv 50
10 Copyright © 2005-2018, Texas Instruments Incorporated
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6.9 Typical Characteristics

3 3.50 T
V=18V
7/ + ]
25 . 3.00 / /V+ =25V
> 2.50 +=33V |
: 2 /./ $=3V
) g 2.00
S1s / : _/"‘\
: /-Aé/./‘/ 5 150 |rm AL
g 1 / 1.00 /\¥ 4——\
’ S
05 E— 0.50
—&— Vt- 0.00
0 ‘ ‘ ‘ ‘ ‘ ‘ 0.0 0.5 1.0 15 2.0
23 27 3 3.6 4.5 5.5
Power Supply -V VCOM (V)
Figure 1. Logic Threshold vs Power Supply Figure 2. rgn VS Veom
15 Ta=85C 10
Ta=25°C 0.9
1.3 Ta =-40°C | 0.8 f\\ 1/\‘
11 - SO — 0.7 A |
T T = ﬁ/
@ 0.9 I~ c 0.6 ﬁi y&i
l_g 07 //\v/—"—\\ ,§ 05 N N
0.4
0.5 Ta=85°C
0.3 Tpo=25C
0.3 0.2 TA =-40°C |
0.1 0.1
0 1 2 3 0 1 2 3 4 5 6
Vcom (V) Vcom (V)
Figure 3. ron Vs Veom (V+ = 3.3 V) Figure 4. ron vs Veom (V4 =5 V)
20 ‘ ‘ 3500 T T
COM (on) L COM (pwroff)
3000 /
] 2500 /
0 — < / /
< = <
< '&.\ NO/NC (off) g 20 /' 4
~
o N & 1500 //
g \ ~. g / P
m v
§ 20 \ @ 1000 ,/ /
500 /'/ NO/NC (pwroff)
NO/NC (on) N 0 ./
-40 ‘ -500
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Temperature ( °C) Temperature ( °C)
Figure 5. Leakage Current vs Temperature Figure 6. Leakage Current vs Temperature
(V+=33V) V+=5V)
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Typical Characteristics (continued)
70 45 T
60 40 ton \\
50 / 35
~ / V,=5V
O 40 V,=3V 30
T e / 7 25 \
o 12}
520 A ,/ £ N\
2 P 20 N
£ 10 ,/ e 15 torrF
& o -~ z N —~—
& -10 s £ 10 N
o pd
-20 p
-30
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Bias Voltage (V) Vi (V)
Figure 7. Charge Injection vs Bias Voltage Figure 8. toy and torg Vs Supply Voltage
16 25
V)N risin
14 — IN g
/ tOFF //
2.0

12 /

10 i V)\ falling
< L ~ 15 IN —]
< L —] < G
E:,- 8 — 3.: /
< 6 = 1.0 >

4 ton —
0.5
2
0 0.0
-40°C 25°C 85°C -40°C 25°C 85°C
Ta (°C) Ta (°C)
Figure 9. I, vs Temperature Figure 10. I, vs Temperature
0 0
5 ™ -10
_ ,.../ \
N\ -20
- \ _. -30 il
% -6 % -40 //
z \ s 7
£ 41 S -50 o
T -8 = P
O \ o 1
\| [ 2 -60
_10 g !
} < -70 > 7
-12 A g0l
-14 -90
0.1 1 10 100 1000 0.1 1 10 100 1000
Frequency (MHz) Frequency (MHz)
Figure 11. Bandwidth (Vs =5V) Figure 12. Attenuation vs Frequency
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Typical Characteristics (continued)

0.010
0.009

0.008
0.007

L«

0.006

0.005

THD + (%)

0.004

0.003

0.002

0

10

100

1000 10000 100000
Frequency (Hz)

Figure 13. Total Harmonic Distortion vs Frequency

(V.=5V)
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7 Parameter Measurement Information

Vs

GND

CcCoMm

Vcom

Icom

Figure 14. ON-State Resistance (ry,)

1

- Vnc | NC
IO/V
I o

Figure 15. OFF-State Leakage Current (Incorr) Incpwrorr), INooFF): INoewroFF): Icom©orr), lcompwrorr)

GND

f
?
m

Vcom

L

Vs

T

GND

COM

Vcom

L

Channel On
V - VysorV
Fon = com I NO NC
com
V| = V||.| or V||_

Off-State Leakage Current
Channel Off
V| = V||.| or V||_

On-State Leakage Current
Channel On
V| = VIH or V||_

Figure 16. ON-State Leakage Current (Icomon). Inciony: Inoony)

14
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Capacitance
Meter

VBias

Vs

Vne | NC
Vno [NO A
Vcom | coM I
© |
IN |

1

Parameter Measurement Information (continued)

VBIAS =V, or GND
V)=V, or GND

Capacitance is measured at NC,
NO, COM, and IN inputs during
on and off conditions.

Figure 17. Capacitance (C,, Ccomony, Cncorr): Cnoorr), Cncony: Cnoony)

VNC or VNO

Vi

NC or NO
| A NC or NO

I

IN |

e

Logic
Input(1) GND

<

RL

ol
B

Logic
Input
V1)

RL

T

Switch
Output
(Vnc or Vno)

TEST R_ CL Vcom
ton 50 Q 35 pF V.
torr 50 Q 35 pF V.
V.
Xso% Xso%
()}
| | I
ton ¢—P [ torF
90% 920%

(1) Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t, < 5 ns,

< 5 ns.
(2) C_includes probe and jig capacitance.

Figure 18. Turnon (toy) and Turnoff Time (togg)

Copyright © 2005-2018, Texas Instruments Incorporated
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Parameter Measurement Information (continued)

Vs
T Logic Vi
Vnc or Vo Input XSO%
NC or NO VCOM (V|) 0
{'\C COM
NC or NO A | l Switch
WItLC 909 909
| c.@ R Output -\ S /o/-|
IN | I (Vcom) | |
V| —l >— —| = = I‘_ teem _"
Logic =
Input(!) GND ;NC_ :)\g«o Vs
L=
J__ C_=35pF

(1) Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 5 ns,
tt<5ns.
(2) C_includes probe and jig capacitance.
Figure 19. Break-Before-Make Time (tggwm)

Vi
Network Analyzer —|—
Q
30 VNc | NC Channel On: NC to COM
- ’\'\C com | Vcom V| =V, or GND
Source
Signal <« NO A |
1 : Network Analyzer Setup
50Q 7 IN | Source Power = 0 dBm
+ G_ (632-mV P-P at 50-Qload)
— ND
= T J_ DC Bias = 350 mV
Figure 20. Bandwidth (BW)
2
Network Analyzer —|—
Channel Off: NC to COM
500 Vnc | NC _
> v V| =V, or GND
COM Vcom
Source 500 NO /I/ O
Signal <+ ] | Network Analyzer Setup
= IN |
= V| N Source Power = 0 dBm
50Q + D GND (632-mV P-P at 50-Qload)
f DC Bias = 350 mV

I

Figure 21. OFF Isolation (O50)
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Parameter Measurement Information (continued)

Network Analyzer

Vs

50Q Vie NC
s - {y\o— Vcom
ource
Signal D Vno NO A |
| 500
= Vi LD__J
50Q +
oL =
Figure 22. Crosstalk (Xtaik)
Vs Logic
T Input
(D
R
GEN NC or NO
VGE NC or NO A |

N_—
Logic

Input(1)

@

tr<5ns.

@

IND_:

GND

1

C, includes probe and jig capacitance.

l cL@
1

Figure 23. Charge Injection (Qc)

Channel On: COM to NC
Vsource = V+ P-P

V| = VIH or VIL

fsource = 20 Hz to 20 kHz

Audio Analyzer

Source
Signal

-\ /~
OFF _Q\l__/

Channel On: NC to COM
Channel Off: NO to COM
V| =V, or GND

Network Analyzer Setup

Source Power = 0 dBm
(632-mV P-P at 50-Qload)

DC Bias = 350 mV

——ViH

OFF Vi

Vgen=0to V.
Rgen=0

C|_ =1nF

Qc = CL x AVcom
V| = VIH or V||_

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

VvV
600Q

~ 6000 %

600Q

v

Vcom J_\_ AVcom

T

R, =600 Q Vo
C_ =50 pF *
V.
1 R
L 10 pF
NO
10 uF 1
[ com Q/\)(
! A ne | c™
v, IN [:: in
_ GND

(1) C_includes probe and jig capacitance.

Figure 24.

Total Harmonic Distortion (THD)
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8 Detailed Description

8.1 Overview

The TS5A3159A is a single-pole-double-throw (SPDT) solid-state analog switch. The TS5A3159A, like all analog
switches, is bidirectional. When powered on, each COM pin is connected to the NC pin. For this device, NC
stands for normally closed and NO stands for normally open. If IN is low, COM is connected to NC. If IN is high,
COM is connected to NO.

The TS5A3159A is a break-before-make switch. This means that during switching, a connection is broken before
a new connection is established. The NC and NO pins are never connected to each other.

>

8.2 Functional Block Diagram

COM dk NC

NO
Copyright © 2018, Texas Instruments Incorporated

8.3 Feature Description

The low ON-state resistance, ON-state resistance matching, and charge injection in the TS5A3159A make this
switch an excellent choice for analog signals that require minimal distortion. In addition, the low THD allows
audio signals to be preserved more clearly as they pass through the device.

The 1.65-V to 5.5-V operation allows compatibility with more logic levels, and the bidirectional 1/0Os can pass
analog signals from 0 V to V, with low distortion.

8.4 Device Functional Modes
Table 1 lists the functional modes of the TS5A3159A.

Table 1. Function Table

IN NC TO COM, NO TO COM,
COM TO NC COM TO NO
L ON OFF
OFF ON

18 Copyright © 2005-2018, Texas Instruments Incorporated
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9 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.

9.1 Application Information
The TS5A3159A can be used in a variety of customer systems. The TS5A3159A can be used anywhere multiple
analog or digital signals must be selected to pass across a single line.

9.2 Typical Application

5V

MCU or
System Logic

To/From
System

Copyright © 2018, Texas Instruments Incorporated

Figure 25. System Schematic for TS5A3159A

9.2.1 Design Requirements

In this particular application, V, was 5 V, although V. is allowed to be any voltage specified in Recommended
Operating Conditions. A decoupling capacitor is recommended on the V+ pin. See Power Supply
Recommendations for more details.

9.2.2 Detailed Design Procedure

In this application, IN is, by default, pulled low to GND. Choose the resistor size based on the current driving
strength of the GPIO, the desired power consumption, and the switching frequency (if applicable). If the GPIO is
open-drain, use pullup resistors instead.

9.2.3 Application Curve

180
160
140 /
120 //
/
__ 100 /
< 80
- 60
40
20 //
0 —
-20
-40°C 25°C 85°C
T, (°C)
Figure 26. Power-Supply Current vs Temperature
(V+=5V)
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10 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
Recommended Operating Conditions.

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, a 0.1-uF bypass capacitor is recommended. If there are multiple pins labeled V¢, then a 0.01-puF or
0.022-uF capacitor is recommended for each V¢ because the VCC pins are tied together internally. For devices
with dual-supply pins operating at different voltages, for example Vcc and Vpp, a 0.1-uF bypass capacitor is
recommended for each supply pin. It is acceptable to parallel multiple bypass capacitors to reject different
frequencies of noise. 0.1-uF and 1-uF capacitors are commonly used in parallel. The bypass capacitor should be
installed as close to the power terminal as possible for best results.

11 Layout

11.1 Layout Guidelines

Reflections and matching are closely related to loop antenna theory, but different enough to warrant their own
discussion. When a PCB trace turns a corner at a 90° angle, a reflection can occur. This is primarily due to the
change of width of the trace. At the apex of the turn, the trace width is increased to 1.414 times its width. This
upsets the transmission line characteristics, especially the distributed capacitance and self-inductance of the
trace — resulting in the reflection. It is a given that not all PCB traces can be straight, and so they will have to
turn corners. Figure 27 shows progressively better techniques of rounding corners. Only the last example
maintains constant trace width and minimizes reflections.

Unused switch I/Os, such as NO, NC, and COM, can be left floating or tied to GND. However, the IN pin must be
driven high or low. Due to partial transistor turnon when control inputs are at threshold levels, floating control
inputs can cause increased Icc or unknown switch selection states.

11.2 Layout Example
WORST BETTER BEST

>
/1W min.

W
Figure 27. Trace Example

20 AL © 2005-2018, Texas Instruments Incorporated
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12.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ©)
TS5A3159ADBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 JAIR
JAJH
TS5A3159ADBVT Obsolete Production SOT-23 (DBV) | 6 - - Call Tl Call Tl -40 to 85 (JAJK, JAJR)
JAJH
TS5A3159ADCKR Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 (JIK, JIR)
JIH
TS5A3159ADCKT Obsolete  Production SC70 (DCK) | 6 - - Call Tl Call Tl -40 to 85 (JIK, JIR)
JIH
TS5A3159AYZPR Active Production DSBGA (YZP) | 6 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 JIN

@ 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.

@ Lead 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.
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https://www.ti.com/product/TS5A3159A/part-details/TS5A3159ADBVR
https://www.ti.com/product/TS5A3159A/part-details/TS5A3159ADBVT
https://www.ti.com/product/TS5A3159A/part-details/TS5A3159ADCKR
https://www.ti.com/product/TS5A3159A/part-details/TS5A3159ADCKT
https://www.ti.com/product/TS5A3159A/part-details/TS5A3159AYZPR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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)
Q