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5 Pin Configuration and Functions

DBV and DCK Packages
5-Pin SOT-23 and SC-70

YZP Package
5-Pin DSBGA

Top View Bottom View
[
NO|1TH—» 5| Vs GND @ . 4_@ IN
COM | 2 I—cC : COM
GND [ 3 N <4l
NO | B)— v,
Pin Functions
PIN
DB%"OD.CK Ilzop A TYPE DESCRIPTION
Al NO I/O Normally opened port
2 B1 COM I/O Common port
3 C1 GND GND Ground
4 Cc2 IN | Digital control pin to connect COM to NO
5 A2 Vi, Power Power Supply
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
ngm Analog voltage®®®) -05 V,.+05 Y
Ik Analog port diode current Vno» Veom <0 -50 mA
Ino ON-state switch current -200 200
| - © Vno, Vcom=0to V, mA
coM ON-state peak switch current —400 400
\2 Digital input voltage &)® -0.5 6.5 \Y
Ik Digital clamp current V, <0 -50 mA
I+ Continuous current through V. 100 mA
leND Continuous current through GND -100 mA
Tsg Storage temperature —65 150 °C
T; Junction temperature 150 °C

(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 at1

-ms duration < 10% duty cycle.

Copyright © 2005-2018, Texas Instruments Incorporated
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6.2 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- +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 Input/output voltage 0 vV, \%
Vi Supply voltage 1.65 55 \Y
\ Control Input Voltage 0 55 \Y
Ta Operating free-air temperature -40 85 °C
6.4 Thermal Information
TS5A3166
THERMAL METRIC® DBV (SOT) DCK (SC-70) YZP (DSBGA) UNIT
5 PINS 5 PINS 5 PINS
Rosa Junction-to-ambient thermal resistance 206 252 132 °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

6.5 Electrical Characteristics for 5-V Supply
V, =45V 1055V, T, =—-40°C to 85°C (unless otherwise noted)®

PARAMETER | TEST CONDITIONS | 1w | v | wmw TYP MAX | UNIT
Analog Switch
Veoms Analog signal 0 v v
Vo range *
; Peak ON 0= Vyo S Vs, Switch ON, 25°C 45V 0.8 11 o
peak resistance Icom = —100 mA, see B 13 Full ' 1.2
' ON-state Vno =25V, Switch ON, 25°C 45V 0.7 0.9 o
on resistance Icom = =100 mA, see {13 Full : 1
0<Vyo <V, .
ON-state lcom = —100 mA, Switch ON 25°C 0.15
Fon(ta resistance see E 13 25c | 4OV 0.09 01s5| 2
flatness Vno=1V,15V,25YV, . .
Icom = —100 mA, Full 0.15
Vo =1V, 25°C 20 4 20
Veom =45V,
INo(OFF) or 55V nA
CN)EF lakage Vio = 4.5V, Switch OFF, Full -100 100
g Veom =1V, see @ 14
current
Vo =0105.5V, 25°C -5 0.4 5
InowroFR) Veom =55V 100, Full ov -15 15 wA
Veom =1V, 25°C —20 4 20
Vio = 4.5V,
lcomors) or 55V nA
oM akace Veom = 45V, Switch OFF, Ful 100 100
9 Vno=1V, see § 14
current
Veom=5.5V 100, 25°C -5 0.4 5
lcomPwroFF) Vo= 01055V, Ful ov s s HA

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

4
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Electrical Characteristics for 5-V Supply (continued)

V,=45V1t05.5V, T, =-40°C to 85°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS Ta \'A MIN TYP MAX UNIT
Vio=1V, 25°C -2 0.3 2
NO Veom = Open, .
INo(ON) ON leakage or S:lelt 105N‘ 55V nA
current Vno = 4.5V, = Full -20 20
Vcowm = Open,
Veom=1V, 25°C ) 0.3 2
COM Vno = Open, .
Icomon) ON leakage or i{\gt ?SN' 55V nA
current Veom = 4.5V, Full -20 20
Vno = Open,
Digital Control Inputs (IN)
ViH Input logic high Full 2.4 5.5 \%
Vi Input logic low Full 0 0.8 \%
25°C -2 0.3 2
s o Input leakage V,=55Vor0 55V nA
current Full -20 20
Dynamic
v v C =35 pF 25°C 5V 2.5 4.5 7
; COM = V4, L = 39 pF,
ton Turnon time R 2500, see B 17 Full 45V 1o 15 75 ns
55V ' '
v v C =35 DF 25°C 5V 6 9 11.5
; COM = V4, L= 39 P,
torr Turnoff time R, =50 O, see B 17 Full 45V to 4 125 ns
55V '
- Veen =0, C . =1nF, o
Qc Charge injection Raen = 0. see B 20 25°C 5V 1 pC
NO Vo = V. or GND, = .
Cno(orr) OFF capacitance | Switch OFF, See H 16 25°C 5V 19 pF
COM Vcom = V4 or GND, - o
Ceomors) OFF capacitance | Switch OFF, See | 16 25°C 5V 18 pF
NO Vo = V. or GND, = .
Cnocon ON capacitance Switch ON, See K 16 25°C 5V 355 PF
COM Vcowm = V. or GND, = o
Ceomony ON capacitance Switch ON, See B 16 25°C 5V 355 PF
Digital input _ 2 o
C capacitance V, =V, or GND, See B 16 25°C 5V 2 pF
. R, =50 Q, = .
BW Bandwidth Switch ON, See H 18 25°C 5V 200 MHz
. . R, =50 Q, Switch OFF, o .
Oiso OFF isolation f=1MHz, see B 19 25°C 5V 64 dB
Total harmonic R, =600 Q, f =20 Hz to 20 kHz, o o
THD distortion C_ =50 pF, see {21 25°C 5V 0.005%
Supply
iti 25°C 0.01 0.1
I Positive supply |\, _y_or GND, Switch ON or OFF 55V LA
current Full 0.5

Copyright © 2005-2018, Texas Instruments Incorporated
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6.6 Electrical Characteristics for 3.3-V Supply
V,=3V103.6V, T,=-40°C to 85°C (unless otherwise noted)®

PARAMETER ‘ TEST CONDITIONS | Ta ‘ Vi MIN TYP MAX UNIT
Analog Switch
Veoms Analog signal . y y
Vo range +
; Peak ON 0<Vyo SV, Switch ON, 25°C 3V 11 15 o
peak resistance Icom = —100 mA, see @ 13 Full 17
; ON-state Vo =2V, Switch ON, 25°C 3V 1 1.4 o
on resistance lcom = =100 mA, see @ 13 Full 15
0<Vyo SV, o
ON-state lcom = —100 mA, . 25°C 03
r resistance Switch ON, 3V Q
on(flat) 2] o,
flatness Vno =2V, 08V, see @ 13 25°C 0.09 0.15
Icom = —100 mA, Full 0.15
Vo=1V, 25°C -2 0.5 2
Veom =3V,
INo(OFF) or 36V nA
NO Vao =3V, Switch OFF, Full -20 20
OFF leakage v, -1v see @ 14
current com= = T
Vno=01t03.6V, 25°C -1 0.1 1
INo(PWROFF) Veom = 3.6 V10 0, Full ov 5 pA
Veom =1V, 25°C -2 0.5
Vio =3V,
lcomoFF) or 36V nA
SoM Veou=3V, Switch OFF, Full ~20 20
OFF leakage Vie =1V see @ 14
current N~ -
Veom=3.6 V100, 25°C -1 0.1
IcompPwroFF) Vo = 010 3.6V, Full ov 5 pA
Vo =1V, 25°C -2 0.2
NO Vcom = Open, ]
Inoon) ON leakage or s:gt 1O5N’ 36V nA
current Vo =3V, Full —20 20
Vcom = Open,
Veom=1V, 25°C -2 0.2 2
CcOoOM Vno = Open, ]
lcom(on) ON leakage or f:’e't lOSN’ 36V nA
current Veom =3V, Full -20 20
Vno = Open,
Digital Control Inputs (IN)
ViH Input logic high Full 2 \%
Vi Input logic low Full 0 \%
Input leakage _ 25°C -2 0.3
Iy e current Vi;=55Vor0 ol 36V 0 20 nA
Dynamic
v v C = 350F 25°C 33V 2 5 10
i COM = V4, L= pF,
ton Turnon time R, =50 Q. see B 17 Eull %\éi? s " ns
v v C =35DF 25°C 33V 6.5 9 12
i COM = V4, L= pF,
torr Turnoff time R, =50 Q. see B 17 Eull %\és) 4 13 ns
it Veen =0, CL=1nF, o
Qc Charge injection Reen = 0, see B 21 25°C 33V 1 pC
NO Vno = V. or GND, o o
Cno(orr) OFF capacitance | Switch OFF, See ¥ 16 25°C 33V 19 pF
COM Vcom = V: or GND, - o
Ceomorm OFF capacitance | Switch OFF, See [ 16 25°C 33V 18 pF
NO Vno = V. or GND, - o
Cnocon) ON capacitance Switch ON, See & 16 25°C 33V 36 pF
COM Vcom = V. or GND, - o
Ceomon) ON capacitance Switch ON, See |9 16 25°C 33V 36 pF

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

6
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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 V. MIN TYP  MAX| UNIT
c ?;%i;fitigﬁé’; V| =V, or GND, See @ 16 25°C | 33V 2 oF
) R.=50Q, .
BW Bandwidth Switch ON, See § 18 25°C 3.3V 200 MHz
Oiso OFF isolation A f;"e't onF 25°C | 33V 64 dB
Total harmonic R, =600 Q, f =20 Hz to 20 kHz, o
THD distortion C_ =50 pF, see {21 25°C 33V 0.01%
Supply
iti 25°C 0.01 0.1
I Positive supply V, =V, or GND, Switch ON or OFF 36V LA
current Full 0.25
6.7 Electrical Characteristics for 2.5-V Supply
V,=23V1t02.7V, T, =—-40°C to 85°C (unless otherwise noted)®
PARAMETER ‘ TEST CONDITIONS Ta V. MIN TYP MAX | UNIT
Analog Switch
i . +
Veow: Analog signal range 2.3V 0 \Y \Y
Vo
. 0<Vno <V, Switch ON, 25°C 18 24
lpeak Peak ON resistance lcow = —100 MA, see B 13 Eul 23V 26 Q
- i Vo =2V, Switch ON, 25°C 1.2 2.1
fon ON-state resistance lcom = —100 mA, see B 13 Eull 2.3V >4 Q
< <
|0 o VNO—Io\g'mA 25°C 07
, ON-state resistance | -COM ~ i Switch ON, 23V o
on(flat) flatness Vno =2V, 0.8V, see H 13 25°C : 0.4 0.6
lcom =—100 mA, Full 0.6
Vo =1V, 25°C -5 0.3 5
VCOM =3 V,
INO(OFF) or 2.7V nA
NO Vo =3V, Switch OFF, Full —50 50
OFF leakage current | Veoy =1V, see § 14
INO(PWROFF Vo :_0 t0 3.6V, 25°C oV -2 0.05 2 uA
) Vcom =3.6 V1o 0, Full -15 15
Veom=1V, 25°C -5 0.3 5
VNO =3V,
ICOM(OFF) or 2.7V nA
COM Veom =3V, Switch OFF, Full —50 50
OFF leakage current | Vyo =1V, see § 14
lcoMPWRO Veom = 3.6 V10 0, 25°C oV -2 0.05 2 WA
FF) VNo=0103.6V, Full -15 15
Vo =1V, 25°C -2 0.3 2
| NO Veou = Open, Switch ON, 7y A
NO(ON) ON leakage current Vio = 3V, see @ 15 Full : 20 20
Vcowm = Open,
Veom=1V, 25°C -2 0.3 2
| coMm Vo = Open, Switch ON, b7y A
COM(ON) ON leakage current Veon =3V, see M 15 Full . 20 20
Vo = Open,
Digital Control Inputs (IN1, IN2)
Viy Input logic high Full 1.8 5.5 \%
Vi Input logic low Full 0.6 \%

(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,=23V1t02.7V, T, =-40°C to 85°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS Ta A\ MIN TYP  MAX| UNIT
Input leakage _ 25°C -2 03 2
hy e current Vi=55Voro0 Full 2.7V 20 20 nA
Dynamic
v v G = 35 bF 25°C 25V 2 6 10
; coM = Vi, L= pr,
ton Turnon time R.=50Q, see B 17 Full 2,237\/\}0 1 12 ns
v v G = 35 bE 25°C 25V 4.5 8 10.5
. coM = Vi, L= pr,
torr Turnoff time R, =50 Q, see B 17 Full 2.237\/\/t0 3 15 ns
. . VGEN = O, CL =1 nF, °
Qc Charge injection Regn = 0, see B 21 25°C 25V 4 pC
NO Vno = V4 or GND, =] °
CnoorR)  oFF capacitance Switch OFF, See [ 16 25°C 25V 19.5 pF
COM Vcom = V4 or GND, = o
Ceomorr)  oFF capacitance Switch OFF, See [ 16 25°C | 25V 18.5 pF
NO Vno = V4 or GND, =] °
Cnocon) ON capacitance Switch ON, See | 16 25°C 25V 36.5 pF
COM Vcom = Vs or GND, = o
Ceomon  on capacitance Switch ON, See [ 16 25°C | 25V 36.5 pF
Digital input _ o o
o capacitance V| =V, or GND, See A 16 25°C | 25V 2 pF
. R, =50 Q, = o
BW Bandwidth Switch ON, See & 18 25°C 25V 150 MHz
. . R.=50Q, Switch OFF, o
Oiso OFF isolation f=1MHz see B 19 25°C 25V -62 dB
Total harmonic R, =600 Q, f =20 Hz to 20 kHz, o o
THD distortion C_ =50 pF, see @ 21 25°C 25V 0.02%
Supply
iti 25°C 0.001 0.02
I Positive supply V| =V, or GND, Switch ON or OFF 2.7V LA
current Full 0.25
8 Copyright © 2005-2018, Texas Instruments Incorporated
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6.8 Electrical Characteristics for 1.8-V Supply®
V,=1.65V1t01.95V, T, =-40°C to 85°C (unless otherwise noted))

PARAMETER | TEST CONDITIONS | 1 | W MIN TYP MAX| UNIT
Analog Switch
Veoms Analog signal
Vno range 0 V4 v
Peak ON 0<Vno £ V4, Switch ON, 25°C 4.2 25
Ioeak ; b e 1.65V Q
resistance Icom = —100 mA, see B 13 Eull 30
ON-state Vo =2V, Switch ON, 25°C 16 3.9
Ton ; _ = 165V Q
resistance Icom = —100 mA, see M 13 Eull 4.0
0<Vno £ V4, o
ON-state lcom = —100 MA, . 25°C 2.8
Ton(flat) resistance Switch ON, 165V Q
on(flat] o .
flatness Vo =2V, 0.8V, see @ 13 25°C 4.1 22
Icom =—100 mA, Full 27
Vo =1V, 25°C -5 5
Vcom =3V,
INO(OFF) or 195V nA
'C\')CF’F leakage Vo =3V, Switch OFF, Full -50 50
— £33
current Veom =1V, see 14
VNo=0103.6V 25°C 2 2
| NO ’ oV
NO(PWROFF) Vcom =3.6 Vo0, Full -10 10 hA
xCOM =3:Ii/V, 25°C -5 5
NO = )
ICOM(OFF) or 195V nA
8?2’” eakage Veom =3V, Switch OFF, Full -50 50
— £33
current Vno=1V, see B 14
lcomPwroFF Veom=0t03.6V, 25°C oV -2 2 uA
) Vo =3.6 V100, Full -10 10
VNO =1V, 25°C -2 2
NO Vcom = Open, .
Ino(oN) ON leakage or i\;\gt 105N’ 195V nA
current Vo =3V, Full -20 20
VCOM = Open,
com xCOM =Ol V, 25°C -2 2
No = Open, ;
Icomon) ON leakage or i\;\gt 105N’ 195V nA
current Veom =3V, Full -20 20
Vno = Open,
Digital Control Inputs (IN1, IN2)
\im Input logic high Full 15 55 \%
VL Input logic low Full 0 0.6 \%
Input leakage _ 25°C -2 03 2
I|H! |||_ current V| =55Vor0 Full 1.95V 20 20 nA
Dynamic
v v C. = 35 bF 25°C 1.8V 3 9 18
" com = Vs, L = 59 pF,
ton Turnon time R =50 Q, see @ 17 Full 1,1635\/\}0 1 20 ns
v v C =35 bF 25°C 1.8V 5 10 155
; COM = V4, L = 99 PF,
torr Turnoff time R =500, see E 17 Full 1.1635\/\;0 4 185 ns
miecti Veen =0, C_=1nF, .
Qc Charge injection Regn = 0. see B 21 25°C 1.8V 2 pC
NO Vo = V. or GND, - .
Cnoorr) OFF capacitance | Switch OFF, See & 16 25°C L8V 19.5 pF
COM VCOM = V+ or GND, = °
Cecomorr)  oFF capacitance | Switch OFF, See [ 16 25°C 18V 18.5 pF

(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,=1.65Vto1.95V, T, =-40°C to 85°C (unless otherwise noted))

PARAMETER TEST CONDITIONS Ta Vi, MIN TYP MAX | UNIT
NO Vo = Vs or GND, _ .
Cnocon ON capacitance Switch ON, See [ 16 25°C 18V 36.5 pF
COM VCOM =V, or GND, 5] °
Ceomon ON capacitance Switch ON, See | 16 25°C 18V 36.5 pF
C Digital input V| =V, or GND, See E 16 25°C | 18V 2 oF
capacitance
. RL =50 Q, =] o
BW Bandwidth Switch ON, See 18 25°C 1.8V 150 MHz
isolati RL=50Q, Switch OFF, . ~
Oiso OFF isolation f=1MHz, see B 19 25°C 1.8V 62 dB
) _ f=20Hz to 20
L= 92U PR see B 21 0
Supply
Positive supply _ Switch ON or 25°C 0.001 001
I o V| = V, or GND, OFF | 198V 01| A
10 MRAX © 2005-2018, Texas Instruments Incorporated
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6.9 Typical Characteristics
3.5 1.4 T
Tp =85°C
3.0 1.2 e
25 / \VCC= 18V 1.0 %&mﬁﬂmﬁ
2 15 E Ta=-40°C
/-\\/S\VCF 25V 06 e
1.04 e~ Vec=33V — 04 | A~
I
0.5 Vec=5V | 0.2
0.0 | 00
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3
Veom (V) Veom (V)
1. ron VS Vcom 2.Ton Vs Vcom (V4 =3 V)
1.0 i 14
0.9 Tp =85°C 12 ‘ ‘
08 [N Ta=25°C Pt INO/NC(OFF) y
0.7 —""'"_AA‘\-\\“"—\—\_ .,—'—"""r'_r_w"_‘—\-n-m_ E 10
g 06 P t 8
\_; 05 L"“w\_u,\_ _— N'_wu“'"r g ICOM(OFF /
o
S 6
04 | Ty=-40°C— 2 NO/NC(ON
0.3 g 4 JNOINGION)
02 s ) }co M(ON)
-l
|/ -
0.1 L [ L —
0
0.0
0 05 1 15 2 25 3 35 4 45 & -60 -40 -20 0 20 40 60 80 100
Veowm (V) Ta(°C)
3. fon VS Vo (Vs = 5 V) 4. Leakage Current vs Temperature (V. =5.5V)
15 ‘ ‘ ‘ 14
] Vee=33V N\ 12 \\
/ / \ torrF
05 10
o — t T~ L
LQ)_ VCC =5V g 8 ON
5 0 Y
¢ L 6 —
-0.5 3 T
R 4
-1 | w— 2
-1.5 0
0 05 1 15 2 25 3 35 4 45 5 0 1 2 3 4 5 6
Bias Voltage (V) Vi (V)
5. Charge Injection (Q¢) Vs Vcom 6. ton and topr Vs Supply Voltage
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Typical Characteristics (T X)

12 3.0
10 2.5
torr 1
/
-~ 8 < 20
[ — ViH
e s il
S £ 15
& ON [ S
° L — £ =
o 4 = IL
= 'S 1.0
g ~
2 0.5
0 0.0
-60 -40 -20 0 20 40 60 80 100 .
0 1 2 3 4 5 6
Ta (°C) Vee(V)
7. ton and tore vs Temperature (V4 =5V) 8. Logic Threshold vs V.
0 :r.._\\ 0
T
-1 ™ -10
N\
- N\ -20 1
\ A
~ 3 \ —~ -30 ,
3 g /
= \ ~ -40 4
£ -4 5 /
[ 9 e
O T -50
-5 2 //
\ 3 -60 .
-6 b ’,/
-70 v it
-7 N
-80
8 -90
0.1 1 10 100 1000 01 1 10 100 1000
Frequency (MHz) Frequency (MHz)
9. Gain vs Frequency (V. =5V) 10. OFF Isolation vs Frequency (V+ =5V)
0.009 T 7 60
0.008 Vee =33V .
0.007 jii \\
0.006 40
& 0.005 < 30
[m) Ve =5V =~
T 0.004 - ce =
e ~
0.003 N 20
0.002 10 /
0.001 P
. 0 L —
10 100 1000 10000 100000 60 -40 -20 0 20 40 60 80 100
Frequency (Hz) Ta (°C)
11. Total Harmonic Distortion vs Frequency 12. Power-Supply Current vs Temperature
(V+=5V) (V+=5V)
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7 Parameter Measurement Information

Vs

T

. Vno | NO
LL_O/V com Vcom
—— | Channel ON
I | = Veom — Ve
= | on =
com
Vi IN | lcom
—D~ — Vi=VigorVi
e
T GND
13. ON-State Resistance (rqp)
Vi
Vno| NO
O v OFF-State Leakage Current
CcoM Vcom
+ /|/07 —_|_ Channel OFF
i _+ V| = VIH or V||_

GND

L

14. OFF-State Leakage Current (Icomorr) INooFr) lcompwrorr), INoPwR(FF)

_Vlli_m D
I

Vs

i

oYno] NO
_LL—O/V com Veom ON-State Leakage Current
— Channel ON
T Vi=VigorVy

GND

<

15. ON-State Leakage Current (Icomony INoon))

_Vlli_m D
I
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Capacitance

Parameter Measurement Information (3T R)

V.
Vno |NO
I
Y COoM I
o COM |
oV IN >J
GND

1

VBIAS =V, or GND

V| =
Cap:

COM, and IN inputs during ON

and

VIH or V||_

acitance is measured at NO,

OFF conditions.

16. Capacitance (C;, Ccomorr): Ccomony Cnoorr): Cnoon)

Vs

T

Meter
VBias
Veom COM
v, IN D
Logic
Input(?)

NO

Vno

GND

cL@ Ry

s

Logic
Input
()]

<

Switch
Output
(Vne)

TEST RL (o Veom
ton 50 W 35 pF V.
torr 50 W 35 pF Vs
Vs
Xso% Xso%
0
| | I
ton f4¢—h [ torF
90% 20%

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

tr<5ns.

(2) C_includes probe and jig capacitance.

17. Turnon (toy) and Turnoff Time (topgp)

Network Analyzer

50

Vs

T

Vno

NO

Source
Signal

IN D

’\I\C com

GND

'||—|||}+—‘_<

1

18. Bandwidth (BW)

Vcom

Channel ON: NO to COM
V)=V, or GND

Network Analyzer Setup

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

DC Bias = 350 mV
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Parameter Measurement Information (3T R)

Network Analyzer

Vs

coMm Vcom

Logic
Input
(\{)

50 Vno | NO
> v
Source
Signal -« S0 /I/O
1 = |
= v, |in D N
%0 _l_"— GND
19. OFF Isolation (O,50)
Ve
RGeN NO
J: {'\CCOM Vcom
VGeEN — :
Lol
- N Y D N
Logic
Input(2) GND

)
@

C, includes probe

tr<5ns.

I

and jig capacitance.

20. Charge Injection (Qc)

Channel ON: COM to NO
Vsource = V+ P-P

Vi=VjyorV)
fsource = 20 Hz to 20 kHz

R, = 600 W
CL =50 pF

V.2

Audio Analyzer

Source
Signal

T

Channel OFF: NO to COM
V| =V, or GND

Network Analyzer Setup

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

DC Bias = 350 mV

TN\ ==V
OFF /\__ON__/\ OFF,

v
x

VGEN =0toV,
Rgen=0

C|_ =1nF

Qc =C x DVcom
Vi=ViyorVy

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

NO

A%
600

'soo%

>

GND

cL

——t

1

_V+12

(1) C,includes probe and jig capacitance.

21. Total Harmonic Distortion (THD)

Vcom J_\_ DVcom

MR © 2005-2018, Texas Instruments Incorporated
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8 Detailed Description

8.1 Overview

The TS5A3166 is a single-pole single-throw (SPST) analog switch that is designed to operate from 1.65 V to
5.5 V. The device offers a low ON-state resistance. The device has excellent total harmonic distortion (THD)
performance and consumes very low power. These features make this device suitable for portable audio
applications.

8.2 Functional Block Diagram

NO SW coMm

Copyright © 2018, Texas Instruments Incorporated

8.3 Feature Description

The low ON-state resistance, ON-state resistance matching, and charge injection in the TS5A3166 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

# 1. Function Table

i NO TO COM,
COM TO NO

L OFF

H ON

16 MRAX © 2005-2018, Texas Instruments Incorporated
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9 Application and Implementation

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

x

validate and test their design implementation to confirm system functionality.

9.1 Application Information

SPST analog switch is a basic component that could be used in any electrical system design. 22 and B 23
are some basic applications that utilize the TS5A3166.

To MCU <«

PLL

22. Improved Lock Time Circuit Simplified Block Diagram

Copyright © 2018, Texas Instrumentglncorporated

MCU

Power Enable

SPST

SP5T

PLL

23. PLL Improved Power Consumption Simplified Block Diagram

Sw

'aln

L

T
L

Copyright © 2018, Texas Instruments Incorporated
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9.2 Typical Application

| LMV321
+

r
1A on(1)

-——— -

TS5A3166

"

24. Gain-Control Circuit for Operational Amplifier

Copyright © 2018, Texas Instruments Incorporated

9.2.1 Design Requirements

By choosing values of R1 and R2, such that Rx >> rgny), fon Of TS5A3166 can be ignored. The gain of
operational amplifier can be calculated as follow:

Vo/VI=1+R||/R3
R” = (Rl+ron(1)) ” (R2+r0n(2))

@)
@)

9.2.2 Detailed Design Procedure

Place a switch in series with the input of the operational amplifier. Since the operational amplifier input
impedance is very large, a switch on rg,) is irrelevant.

9.2.3 Application Curves

3.5 1.4 T
Tp=85°C
3.0 1.2 ""““\.\
25 Voo= 1.8V e .
. Vce 1.0 — N ——— \“M
— ool /N N S e I = ey
S 2.0 \ © 0.8 ]
c = TA =-40°C
L 15 L 06
_ ) I
/_\AVCC_2'5V TA—25°C
1.01 DS Vec=3.3V — 04 |-
I—
0.5 Vec=5V | 0.2
0.0 ‘ 0.0
0 05 1 15 2 25 3 35 4 45 5 0 0.5 1 1.5 2 2.5 3
Veom (V) Veom (V)
25. fon VS Veom 26. ron VS Vcom (V4 =3 V)
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Typical Application (#ETR)

1.0 T

0.9 Mﬂ\ Ta =85°C

0.8 Ta =25°C - .
0.7 _rv-'"”"“'\\_\\\-\_\_\"v_w [Py
0.6 ""N_'M\"-\x

Ton (Q)

05 S M
04 Tp= —40°c/
0.3
0.2
0.1
0.0

0 05 1 15 2 25 3 35 4 45 5
Veom (V)
B 27. ron vs Veom (V4 =5 V)

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-uF or
0.022-uF capacitor is recommended for each Vc because the V¢ pins will be tied together internally. For
devices with dual supply pins operating at different voltages, for example Voc 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.

MR © 2005-2018, Texas Instruments Incorporated 19
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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. ¥ 28 shows progressively better techniques of rounding corners. Only the last example maintains
constant trace width and minimizes reflections.

11.2 Layout Example
WORST BETTER BEST

1%
/1W min.

W
28. Trace Example

20 AL © 2005-2018, Texas Instruments Incorporated
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12 SFANSCRS SR

12.1 B F
12.1.1  #ffar )

2. ZH UM

5 PiEA

Veom COM B ffy L

Vo NO ¥ 1] HL

Fon I8 @K COM HI NO i 122 [1) () HiL BHL

Mpeak U5 Ho Y L 1) 5308 LU £

on(flat) B HaE T, F—@IEN ro, R 5/ ME 2 m 12

INO(OFF) FERAHAR ARG & F T, HIRGEE (NO B COM) AbT-SCWriRASHE, 78 NO 3t 45 1 R B ik

InoPwroFF) | TERLERWIIRES T, Vo =0 B, 7E NO i F & (il HLAT

lcom(oFF) TERA AR N 26T, AIRGEIE (COM 3| NOD) AbT-SRWriRASHT, 7E COM 3 113 743 ) vtk Ha v

lcompwrorr) | TEHREXRWIRA T, Vo= 0 #F, 7E COM 3if; F Il & (¥ IER H o

INO(ON) ARGEE (NO 3] COM) AT SimRA B (COM) AbT-HBOR AR, £8 NO Sty 11 45 ) s HRL7R

Icom(on) AHREIE (COM 3| NO) AT Fi@MRAS Hifrh (NO) 4 THHOIRAES, 76 COM ify 1975 (¥ ik f it

\ FEHIEN (IN) 38 BT IR /N

Vi FEHIEN (IN) BT T IR
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s e b (IN) A0 Rk FEL

fon HRFIBI . BEBHORAERFE R AEE T, TFCTEA, B (IN) (5S4 (COM BUNO) fa 52 ik
LB AT H

torr TERRWT (A SESHCRAEREE R AEE T, TR, B 4EH] (IN) 55 FIBHUHEIL (COM BNO) {55 2 I 4%
PRI IR 1 H

Qe HLATEE NSRS AR (IN) i1 ASUBLLL (NO Bt COMD #ith A (0 2 k5 Sl G M R AFTEALLE &y AL, LB
TFIEEHIA N2 A (S BN A A8 %Al . BFTEN, Qg = CL X AVeom: Cp RMEKEZ, AVeom AU H LRIk

CNO(OFF) ARGEIE (NO F| COM) Kt NO i [T HLZ

CcomoFF) HMARLEIE (COM E| NO) KWl COM 3 Iy B %
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12.2 #HX&IF

THSEEMAR T HXARNER. SENANTHZI I IHHRBREFRE. SEATHATHEEK TI HRAE ,
AEF—ERBRTINAR ; SR TIH (EAZFK -

TI E2E™ 4 X T f TEIPXS TP (E2E) # X, Lt XHeIE B WE TRHE TR 2 RNHmE, &
e2e.ticom i , BAILZBRE, 2ZMR, AREBERHSETIEM —E/BFREE,

Ritx®E TISFERIIXF THEPEREEREHEYHN E2E 015, RIFXFIEURBRIFNRRER.
12.3 Fipr

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.4 FHBRES

A XA EASHIRKAE ESD Y. FAEEideing, Roig A — @8 a0E s BE T 3 0EMmG, DBk MOS [THG#E 25 Hifit
hia\ i
12.5 Glossary

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

13 AU FHEEMETIE R

AN U A S AU SERANT TG R . IS5 B 48 E s F Aol ] A . Hs g 225, A ST @R 2
TSR . AnAR SR B 2 A0 B8 AR A, 18 2 Bl ZE MK A0
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PACKAGING INFORMATION

ples

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)

TS5A3166DBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (JASF, JASR)
TS5A3166DBVRG4 ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 JASF

TS5A3166DCKR ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 (JF5, JFF, JFR)
TS5A3166DCKRE4 ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 (JF5, JFF, JFR)
TS5A3166DCKRG4 ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 (JF5, JFF, JFR)

TS5A3166YZPR ACTIVE DSBGA YZP 5 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 JFN

@ 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. TI may
reference these types of products as "Pb-Free".

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

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

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

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

® | ead 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.
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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.
OTHER QUALIFIED VERSIONS OF TS5A3166 :

o Automotive : TS5A3166-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
7'} |¢ KO
i |
& go W
Reel — ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TS5A3166DBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 137 | 4.0 8.0 Q3
TS5A3166DBVRG4 SOT-23 | DBV 5 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TS5A3166DCKR SC70 DCK 5 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TS5A3166DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TS5A3166YZPR DSBGA YZP 5 3000 178.0 9.2 1.02 | 1.52 | 0.63 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5A3166DBVR SOT-23 DBV 5 3000 202.0 201.0 28.0
TS5A3166DBVRG4 SOT-23 DBV 5 3000 180.0 180.0 18.0
TS5A3166DCKR SC70 DCK 5 3000 202.0 201.0 28.0
TS5A3166DCKR SC70 DCK 5 3000 180.0 180.0 18.0
TS5A3166YZPR DSBGA YZP 5 3000 220.0 220.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/F 06/2021

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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/F 06/2021

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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0 PACKAGE OUTLINE
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

E——‘

BALLAL— |

CORNER

05MAX  y
0.19
0.15
| |
-—-— |
o SYMM
1 - — — o
v B D: Max = 1.418 mm, Min =1.358 mm
T\va A E: Max = 0.918 mm, Min =0.858 mm
sxp02

[ [0.01500 [c|A[B]

4219492/A 05/2017

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.
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EXAMPLE BOARD LAYOUT
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

= (05) TYP =

5X (3 0.23) W P
+ ‘L +
|
|
|

5

(0.5) TYP |

LAND PATTERN EXAMPLE
SCALE:40X

SOLDER MASK 0.05 MAX 0.05 MIN (©0.23)
OPENING P SOLDER MASK
, OPENING

/
N ¢

(@0.23) \
METAL METAL UNDER

SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4219492/A 05/2017

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

= (0.5) TYP T
5X (H0.25) Tﬂ ‘ (R0.05) TYP

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:40X

4219492/A 05/2017

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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MECHANICAL DATA

DCK (R-PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini I S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50/
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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