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1-Q SPDT ANALOG SWITCH

Check for Samples: TS5A3159-Q1

FEATURES + Low Charge Injection
+ Qualified for Automotive Applications  Excellent ON-Resistance Matching
« AEC-Q100 Qualified with the Following » Low Total Harmonic Distortion
Results: * 1.65-Vto 5.5-V Single-Supply Operation
— Device Temperature Grade 1: —40°C to
125°C Ambient Operating Temperature APPLICATIONS
Range « Cell Phones
— Device HBM ESD Classification Level H2 « PDAs
— Device CDM ESD Classification Level C3B e Portable Instrumentation

e Specified Break-Before-Make Switching
e Low ON-State Resistance (1 Q)
e Control Inputs are 5-V Tolerant

DESCRIPTION

The TS5A3159-Q1 is a single-pole double-throw (SPDT) analog switch that is designed to operate from 1.65 V to
5.5 V. The device offers a low ON-state resistance and an excellent ON-resistance, matching with the break-
before-make feature to prevent signal distortion during the transferring of a signal from one channel to another.
The device has an excellent total harmonic distortion (THD) performance and consumes very low power. These
features make this device suitable for portable audio applications.
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Table 1. FUNCTION TABLE
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V,=5Vand T, = 25°C

Table 2. Summary of Characteristics

Configuration

2:1 Multiplexer / Demultiplexer

(1 x SPDT)
Number of channels 1
ON-state resistance (ron) 1.3Q
ON-state resistance match (Argp) 0.1Q
ON-state resistance flatness (roniat) 0.15Q
Turn on/turn off time (ton / torr) 20ns/15ns
Break-before-make time (tggwm) 12 ns
Charge injection (Qc¢) 36 pC
Bandwidth (BW) 100 MHz

OFF isolation (O,sp)

—65 dB at 1 MHz

Crosstalk (Xtak)

—65 dB at 1 MHz

Total harmonic distortion (THD) 0.01%
Leakage current (Inoorr) / INnc(oFF) +6 NA
Package option 6-pin DBV

ORDERING INFORMATION®

Ta

ORDERABLE PART NUMBER©@

TOP-SIDE MARKING

—40°C to 125°C

TS5A3159QDBVRQ1

UAAQ

(1) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

(2) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.

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

MIN MAX | UNIT

\A Supply voltage range @ -0.5 65| V
Vnor Vecom  Analog voltage range@® ) -05 V,+05| V
I,/ OK Analog port diode current Vno» Veom < 0 or Vo, Veom > V4 50 mA
Ino» lcom ON-state switch current Vno» Veom =01to V., +200 mA

ON-state peak switch current® +400| mA
Vin Digital input voltage range®®) -0.5 65| V
Ik Digital input clamp current Vin<O0 -50 mA

Continuous current through V., or GND +100 mA
Tsg Storage temperature range —65 150 °C
ESD Rating Human body model (HBM) AEC-Q100 classification level H2 2 kv

Charged device model (CDM) AEC-Q100 classification level C3B 750 \%

(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) 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.

(5) Pulse at 1 ms duration < 10% duty cycle.
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THERMAL INFORMATION

1 TS5A3159-Q1
THERMAL METRIC® UNIT
DBV (6 PINS)
03a Junction-to-ambient thermal resistance 192.9
Bctop Junction-to-case (top) thermal resistance 133.3
038 Junction-to-board thermal resistance 37.6
°C/IW
Wit Junction-to-top characterization parameter 38.9
Wis Junction-to-board characterization parameter 37.1
B3chot Junction-to-case (bottom) thermal resistance N/A

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

Electrical Characteristics for 5-V Supply
V,=45V 1055V and T, = -40°C to 125°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | T4 | Vi | MIN TYP® mAX| UNIT
Analog Switch
Veow: Analog signal range 0 Vil V
Vo Vne
. 0 < Vyo of Ve £ V4, Switch ON, 25°C 1 15
Mpeak Peak ON resistance lcoy = =30 MA See Figure 11 i 45V s Q
) . VNo OF Ve = 2.5V, Switch ON, 25°C 075 13
Ton ON-state resistance lcom = ~30 MA See Figure 11 Full 45V 13 Q
ON-state resistance match | Vo or Vyc = 2.5V, Switch ON, o
Afon between channels Icom = =30 mA See Figure 11 25°C | 45V 01 Q
0= Vno Or Ve < Vs, 25°C 0.233
ICOM =-30 mA Switch ON
. witc ,
Ton(flat) ON-state resistance flatness | vy, orVyc =1V, 1.5V, See Figure 11 45V Q
25V, 25°C 0.15
ICOM =-30 mA
Incorr),  NC, NO VNG OF Vo = 4.5V, Switch OFF, 25°C 55y -6 0.2 6 A
Inoorry  OFF leakage current Veom =0 See Figure 12 Eull ' -150 150
Incony, ~ NC, NO Ve Of Vo = 4.5V, Switch ON, 25°C 55y -6 2.8 6 A
Ino(oN) ON leakage current VCOM = Open See Figure 13 Eull ' -150 150
| COM \é,\scer?r Vo =4.5Vor Switch ON, 25°C 65y -8 0.47 8 A
COM(ON)  ON leakage current VCOM’: 45V See Figure 13 Full : -150 150
Digital Inputs (IN)
Viy Input logic high Full 2.4 5.5 \
Vi Input logic low Full 0 0.8 \
g, i Input leakage current Vin=55Vor0 Full 55V -1 1| pA
Dynamic
25°C | 45V 20 35
on ti Veom = Vs, C, =35 pF,
ton Turn-on time R, =50 Q, See Figure 15 Full to\?.S 40 ns
25°C | 45V 15 20
_off ti Veom = Vs, C, =35 pF,
torr Turn-off time R, =500, See Figure 15 Full to\?.S 35 ns
25°C | 45V 1 12 145
_ _ . VNC:VNO :V+/2, CL: 35 pF,
tReM Break-before-make time R, =50 Q. See Figure 16 Ful to\?.S 1 ns
Qc Charge injection CL=1nF Vgen=0V, See Figure 20 25°C 5V 36 pC
CNC(OFF): NC, NO Ve or Vo = V. or GND, . °
Cno(orr)  OFF capacitance Switch OFF, See Figure 14 25°C 5V 23 pF
(1) Ta=25°C
Copyright © 2012, Texas Instruments Incorporated Submit Documentation Feedback 3
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Electrical Characteristics for 5-V Supply (continued)
V,=45V 1055V and T, = -40°C to 125°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta Vs MIN TYP® MAX| UNIT
CNC(ON): NC, NO VNC or VNO =V, or GND, . °
Cnony  ON capacitance Switch ON, See Figure 14 25°C 5V 84 PF
COM VCOM = V+ or GND, . °
Ceomon  oN capacitance Switch ON, See Figure 14 25°C | 8V 84 pF
Cin Digital input capacitance V\n = V4 or GND, See Figure 14 25°C 5V 2.1 pF
. R|_ =50 Q, - o
BW Bandwidth Switch ON, See Figure 17 25°C 5V 100 MHz
. . R, =50 Q, Switch OFF, o
Oiso OFF isolation f=1 MHz, See Figure 18 25°C 5V -65 dB
R.=50Q, Switch ON, o
XtaLk Crosstalk f=1 MHz, See Figure 19 25°C 5V —65 dB
R =600 Q f =600 Hz to 20
THD Total harmonic distortion CL - 50 F’ kHz, 25°C 5V 0.01 %
L=°UpF See Figure 21
Supply
. ) 25°C 0.1
Iy Positive supply current VN = V4 or GND, Switch ON or OFF Ul 55V 05 HA
u .
Electrical Characteristics for 3.3-V Supply
V,=3V1t0 3.6 Vand T, =-40°C to 125°C (unless otherwise noted)
PARAMETER \ TEST CONDITIONS | Ta | Ve [ MIN TYP®  max| uniT
Analog Switch
Veoms ;
Analog signal range 0 Y, Y
Vo, Ve 9°19 g i
) . 0 £ Vyo OF Ve S V+, Switch ON, 25°C 135 22
Mpeak Peak ON-state resistance lcom = —24 MA, See Figure 11 Full 3V 2 Q
) . Vo OF Vne = 2V, Switch ON, 25°C 115 18
fon ON-state resistance lcom = —24 MA, See Figure 11 Full 3V 18 Q
ON-state resistance match VNo OF Ve =2V, 0.8V, Switch ON, o
Afon between channels lcom = =24 mA, See Figure 11 25°C | 3V 011 Q
0= Vio Or Vnc < V+, _ 25°C 0.225
) lcom = —24 mA, Switch ON,
Ton(flat) ON-state resistance flatness See Fi 1 3V Q
VNno OF Vae =2V, 0.8V, ee Figure .
_ 25°C 0.25
ICOM =-24 mA,
INC(OFF)! NC, NO VNC or VNO =3V, Switch OFF, °
Inoorry  OFF leakage current Vcom =0, See Figure 12 25°C 136V 02 nA
INC(ON): NC, NO Vne OF Vo =3V, Switch ON, °
INo(oN) ON leakage current Vcom = Open, See Figure 13 25°C 136V 28 nA
COM Ve or Vo = 3V or Open, Switch ON, o
lcomon)  on leakage current Veom =3V, See Figure 13 25°C 136V 0.47 nA
Digital Inputs (IN)
Viy Input logic high Full 5.5 \%
Vi Input logic low Full 0.6 \%
s e Input leakage current Viy=55Vor0 Full [3.6V -1 1| pA
Dynamic
25°C | 3V 30 40
t Turn-on time Veom = Vs, Cu =35 pF, to ns
ON R.=50Q See Figure 15 Ful |36y 55
25°C | 3V 20 25
t Turn-off time Veom = Vs, Cu =35 pF, to ns
OFF R =50Q See Figure 15 Ful |36y 40
(1) Ta=25°C
4 Submit Documentation Feedback Copyright © 2012, Texas Instruments Incorporated

Product Folder Links:

TS5A3159-Q1


http://www.ti.com/product/ts5a3159-q1 ?qgpn=ts5a3159-q1 
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCDS336A &partnum=TS5A3159-Q1 
http://www.ti.com/product/ts5a3159-q1 ?qgpn=ts5a3159-q1 

13 TEXAS
INSTRUMENTS

www.ti.com

TS5A3159-Q1

SCDS336A —NOVEMBER 2012—-REVISED DECEMBER 2012

Electrical Characteristics for 3.3-V Supply (continued)
V,=3V 10 3.6 VandT,=-40°C to 125°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta V. MIN TYP®  MAX| UNIT
25°C | 3V 1 21 29
g . ; Vne = Vo = V4 /2, C_ =35 pF,
teBMm Break-before-make time R, =50Q See Figure 16 Full Stgv 1 ns
Qc Charge injection C.=1nF, Vgegn=0V See Figure 20 25°C |3.3V 20 pC
CNC(OFF) : Vnc or Vo = V. or GND, . o
Cro(ors) NC, NO OFF capacitance Switch OFF See Figure 14 25°C |33V 23 pF
CNC(ON): . Ve or Vo = V4 or GND, . °
Croton) NC, NO ON capacitance Switch ON See Figure 14 25°C |33V 84 pF
. VCOM =V, or GND, : °
Ccomon)y COM ON capacitance Switch ON See Figure 14 25°C 3.3V 84 pF
Cin Digital input capacitance Vin = V4 or GND See Figure 14 25°C 3.3V 2.1 pF
. RL =50 Q, . °
BW Bandwidth Switch ON See Figure 17 25°C |33V 100 MHz
. . R =50 Q, Switch OFF, o
Oiso OFF isolation f= 1 MHz See Figure 18 25°C |33V —65 dB
R, =50 Q, Switch ON, o
XT1ALK Crosstalk f=1 MHz See Figure 19 25°C |33V -65 dB
R =600 Q f =600 Hz to 20
THD Total harmonic distortion L- ! kHz, 25°C 3.3V 0.015 %
C, =50 pF .
See Figure 21
Supply
iy Switch ON or 25°C 01
| Positive supply current V|n = V4 or GND 3.6V A
+ pply IN + OFF Full 05 M
Electrical Characteristics for 2.5-V Supply
V,=23V10 2.7V and T, =-40°C to 125°C (unless otherwise noted)
PARAMETER TEST CONDITIONS | Ta \ A \ MIN TYP®W MAX| UNIT
Analog Switch
Veow: Analog signal range 0 V.| VvV
VoV
i . 0= Vyo OF Vne S Vs, Switch ON, 25°C 17 29
Meak Peak ON-state resistance lco = ~8 MA See Figure 11 il 25V 29 Q
) . Vo OF Ve = 1.8V, Switch ON, 25°C 145 23
fon ON-state resistance lcom = -8 MA See Figure 11 il 25V >3 Q
ON-state resistance match VNo OF Ve = 0.8V, 1.8V, | Switch ON, o
Afon between channels lcom = —8 mA See Figure 11 25°C 125V 07 Q
IO = Vno grn\{xc < Vi, _ 25°C 05
Ton(flat) ON-state resistance flatness com Swnch ON, 25V Q
Vno OF Ve = 0.8V, 1.8V, | See Figure 11 .
_ 25°C 0.45
ICOM =-8 mA
INC(OFF)v NC, NO VNC or VNO =23 V, Switch OFF, °
Inoorry  Off leakage current Vecom =0 See Figure 12 25°C 127V 02 nA
INC(ON)! NC, NO VNC or VNO =23V, Switch ON, °
Ino(ON) On leakage current Vcom = Open See Figure 13 25°C 127V 28 nA
Vne OF Vo = 2.3V or .
COM NC =1 ¥NO Switch ON
lcom(oN) Open, c = 25°C 2.7V 0.47 nA
On leakage current Veou = 2.3 V See Figure 13
Digital Inputs (IN)
Viy Input logic high Full 1.8 5.5 \%
Vi Input logic low Full 0 0.6 \%
s e Input leakage current Viy=55Vor0 Full |27V -1 1| pA
(1) Ta=25°C
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Electrical Characteristics for 2.5-V Supply (continued)
V,=23V 1027V and T, =-40°C to 125°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | Ta | Ve | MIN TYP® mMAX| UNIT
Dynamic
t Turn-on time Veom = Vs, Cu =35 pF, 2oe 2.;3;V ©_% ns
ON R.=50Q, See Figure 15 Eull 70
27V
t Turn-off time Veom = Vs, Cu =35 pF, 2oe 2.;3;V 0% ns
OFF RL=50Q, See Figure 15 Full |57y 55
25°C (2.3V 1 33 39
g . ; Vne = Vo = V4 /2, C_ =35 pF,
teBMm Break-before-make time R, =500, See Figure 16 Full 2t70V 1 ns
Qc Charge injection CL=1nF, Vgegn =0V, See Figure 20 25°C |25V 13 pC
CNC(OFF)! NC, NO Vne Of Vo = V. or GND, . °
Cnoorr) OFF capacitance Switch OFF, See Figure 14 25°C 125V 23 pF
CNC(ON): NC, NO Ve or Vo = V4 or GND, . °
Cnoony)  ON capacitance Switch ON, See Figure 14 25°C 125V 84 pF
COM VCOM =V, or GND, . °
Ceomon N capacitance Switch ON, See Figure 14 25°C |25V 84 PF
Cin Digital input capacitance Vin = Vi or GND, See Figure 14 25°C |25V 2.1 pF
. RL =50 Q, . °
BW Bandwidth Switch ON, See Figure 17 25°C |25V 100 MHz
. . R. =50 Q, Switch OFF, o
Ois0 OFF isolation f=1MHz, See Figure 18 25°C |25V -64 dB
R, =50 Q, Switch ON, o
XT1ALK Crosstalk f=1MHz, See Figure 19 25°C |25V -64 dB
R =600 Q f =600 Hz to 20
THD Total harmonic distortion L- ! kHz, 25°C |25V 0.025 %
C, =50 pF, .
See Figure 21
Supply
" ) 25°C 0.1
[N Positive supply current V|n = V4 or GND, Switch ON or OFF Full 27V " HA
u .
Electrical Characteristics for 1.8-V Supply
V,=1.65V1to1.95V and T, = -40°C to 125°C (unless otherwise noted
(
PARAMETER TEST CONDITIONS Ta V4 MIN TYFi) MAX | UNIT
Analog Switch
Veom ;
Analog signal range 0 \Y \
Vo, Ve 959 9 i
; Peak 0 < Vo Of Ve £ V4, Switch ON, 25°C 18V 4 52 0
peak ON-state resistance | lcom = —2 mA See Figure 11 Full ' 5.2
) . Vno OF Vye = 1.5V, Switch ON, 25°C 17 35
fon ON-state resistance lcom = -2 MA See Figure 11 Full 1.8V 35 Q
ON-state resistance _ . 25°C 0.7
Afon match between IVNO or YE‘?T;AOG V.15V, g:’gcg Our(le 1 1.8V Q
channels coMm = 9 Full 0.7
0 £ Vo OF Vpg £ V4, 25°C 1.85
fontiay ON-state resistance | 'coM = =2 MA Switch ON, Full 18V 1.85 Q
on(flat] H ° .
flatness Vo OF Ve = 0.6 V, 1.5V, See Figure 11 25°C 0.9
lcom = =2 mA Full 0.9
INC(OFF)v NC, NO VNC OI'_VNO =165V, SWItCh OFF, 25°C 1.95 0.2 nA
Inoorr)  Off leakage current | Veow = 0 See Figure 12 \%
(1) Ta=25°C
6 Submit Documentation Feedback Copyright © 2012, Texas Instruments Incorporated
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Electrical Characteristics for 1.8-V Supply (continued)
V,=1.65V 10 1.95V and T, = -40°C to 125°C (unless otherwise noted

(
PARAMETER TEST CONDITIONS Ta | Ve | MmN TR max| uniT
Incony,  NC, NO Ve OF Vo = 1.65 V, Switch ON, ogec | 195 28 A
Ino(oN) On leakage current | Vcom = Open See Figure 13 \Y, )
COM Ve or Vo = 1.65 V or Open, Switch ON, o 1.95
lcomon o leakage current |Veom = 1.65 V See Figure 13 25°C | Ty 0.47 nA
Digital Inputs (IN)
Viy Input logic high Full 15 5.5 \%
Vi Input logic low Full 0 0.6 \%
Input leakage _ 1.95 _
IIH! IIL current VlN =55Vor0 Full v 1 1 LIA
Dynamic
25°C | 1.65 65 70
L Veom = Vs, C, = 35 pF, V to
fon Turn-on time R =500, See Figure 15 Ful | 1.95 95| S
\%
25°C | 1.65 40 55
_ . VCOM =V,, C|_ =35 pF, V to
torr Turn-off time R, =50 Q, See Figure 15 Ful | 1.95 ol ™
\%
25°C | 1.65 1 60 72
t Break-before-make | Vnc =Vno = V4! 2, C_ = 35 pF, V to ns
BBM time RL=50Q, See Figure 16 Full | 1.95| o5
\%
Qc Charge injection CL=1nF Vgen=0V, See Figure 20 25°C |18V 13 pC
CNC(OFF): NC, NO Ve or Vo =V, or GND, . °
Cnoorr)  OFF capacitance Switch OFF, See Figure 14 25°C |18V 23 pF
CNC(ON): NC, NO VNC or VNO =V, or GND, . °
Cnoon) — ON capacitance Switch ON, See Figure 14 25°C |18V 84 PF
COM VCOM =V, or GND, . °
Ceomon)  oN capacitance Switch ON, See Figure 14 25°C |18V 84 pF
Digital input _ : o
Cin capacitance Vin = Vi or GND, See Figure 14 25°C |18V 2.1 pF
BW Bandwidth R - 5049, See Figure 17 25°C |18V 100 MHz
Switch ON, ’
. . R.=50Q, Switch OFF, o
Oiso OFF isolation f=1MHz See Figure 18 25°C [18V -63 dB
R, =50 Q, Switch ON, o
XT1ALK Crosstalk f=1 MHz, See Figure 19 25°C |18V -63 dB
Supply
Positive supply _ . 25°C | 1,95 01
[N current Vin = V4 or GND, Switch ON or OFF Full v 05 HA
Copyright © 2012, Texas Instruments Incorporated Submit Documentation Feedback 7
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS (continued)
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Figure 9.
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PIN DESCRIPTION

PIN
DESCRIPTION
NO. | NAME

1 NO | Normally-open terminal
2 GND | Digital ground
3 NC | Normally-closed terminal
4 COM | Common terminal
5 V, | Power supply

Digital control pin to connect COM terminal to NO or
6 IN :

NC terminals

PARAMETER DESCRIPTION

SYMBOL DESCRIPTION
Vcom Voltage at COM
Ve Voltage at NC
VNo Voltage at NO
fon Resistance between COM and NC or COM and NO ports, when the channel is ON
lpeak Peak ON-state resistance over a specified voltage range
Aron Difference of ry, between channels
ron(flat) Difference between the maximum and minimum value of ry, in a channel over the specified range of conditions
| Leakage current measured at the NC port, with the corresponding channel (NC to COM) in the OFF state under worst-case
NC(OFF) input and output conditions
| Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the OFF state under worst-case
NO(OFF) input and output conditions
| Leakage current measured at the NC port, with the corresponding channel (NC to COM) in the ON state and the output
NC(ON) (COM) being open
| Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the ON state and the output
NO(ON) ;
(COM) being open
| Leakage current measured at the COM port, with the corresponding channel (COM to NO or COM to NC) in the ON state
COM(ON) and the output (NC or NO) being open
Vin Minimum input voltage for logic high for the control input (IN)
Vi Minimum input voltage for logic low for the control input (IN)
VN Voltage at IN
hn, i Leakage current measured at IN
t Turn-on time for the switch. This parameter is measured under the specified range of conditions and by the propagation
ON delay between the digital control (IN) signal and analog outputs (COM, NC, or NO) signal, when the switch is turning ON.
t Turn-off time for the switch. This parameter is measured under the specified range of conditions and by the propagation
OFF delay between the digital control (IN) signal and analog outputs (COM, NC, or NO) signal, when the switch is turning OFF.
t Break-before-make time. This parameter is measured under the specified range of conditions and by the propagation delay
BBM between the output of two adjacent analog channels (NC and NO), when the control signal changes state.
Charge injection is a measurement of unwanted signal coupling from the control (IN) input to the analog (NC, NO, or COM)
Qc output. This is measured in coulomb (C) and measured by the total charge induced due to switching of the control input.
Charge injection, Qc = C X AV, C_ is the load capacitance, and AV is the change in analog output voltage.
Cnc(oFF) Capacitance at the NC port when the corresponding channel (NC to COM) is OFF
CNO(OFF) Capacitance at the NO port when the corresponding channel (NO to COM) is OFF
Cnc(on) Capacitance at the NC port when the corresponding channel (NC to COM) is ON
Cno(on) Capacitance at the NO port when the corresponding channel (NO to COM) is ON
Ccom(on) Capacitance at the COM port when the corresponding channel (COM to NC or COM to NO) is ON
Cin Capacitance of IN
o OFF isolation of the switch is a measurement OFF-state switch impedance. This is measured in dB in a specific frequency,
1SO with the corresponding channel (NC to COM or NO to COM) in the OFF state.
X Crosstalk is a measurement of unwanted signal coupling from an ON channel to an OFF channel (NC to NO or NO to NC).
TALK This is measured in a specific frequency and in dB.
BW Bandwidth of the switch. This is the frequency in which the gain of an ON channel is -3 dB below the DC gain.
10 Submit Documentation Feedback Copyright © 2012, Texas Instruments Incorporated
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PARAMETER DESCRIPTION (continued)

SYMBOL DESCRIPTION

Iy Static power-supply current with the control (IN) pin at V. or GND
Aly This is the increase in |, for each control (IN) input that is at the specified voltage, rather than at V., or GND.
Copyright © 2012, Texas Instruments Incorporated Submit Documentation Feedback 11
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PARAMETER MEASUREMENT INFORMATION

Vi
_|_
VNC | NC
Io/' COM
+
— VNO | NO Al
O—NU |
L |
Vi IN D _!
e ]
T GND
= 1

Vcom
Channel ON
\"/
fon com
Icom
Vi=VjHorV|L

no O Ve

Figure 10. ON-State Resistance (ry,)

VNC | NC
L '
i VNO | NO A

1

Veom

Channel OFF
Vi=VjHor VL

OFF-State Leakage Current

Figure 11. OFF-State Leakage Current (Inciorr), InooFr)

Vi
_|_

COM

1

Veom

ON-State Leakage Current
Channel ON
Vi=VjHor VL

NOTE: See electrical characteristics for test conditions.

Figure 12. ON-State Leakage Current (Icomon), Inciony: Inoony)
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PARAMETER MEASUREMENT INFORMATION (continued)

Vi

Vcom jcom

O

Capacitance —O/v l
Meter vne Inc | VBJAS = V+ or GND
| o A | Vi=VjHor VL
V| NO
VBIAS O NO : Capacitance is measured at NC,
NO, COM, and IN inputs during

V| IN ) ,

o1 —> — ON and OFF conditions.

GND

<

Figure 13. Capacitance (C;, Ccomon) Cnc(orr) Cnorr): Cncony Cnoony)

Vi
T TEST RL CL Vcom
N NOJV V
€ or NOJVNC or VNO l toN 500 | 35pF | Vi
COM
Vcom ———
I A NC or NO c.@ RL
| I tOFF 50 Q 35 pF V4
| _ _
IN !
Vi | > - Logic Vi
Logic c@ I RL Input Xso% Xso%
V| 0
Input(1) GJN_D 1 1 (W] | | | |
) ) toN —¢—»! [P toFF
- = Switch - —
Output 90% 90%
(VNC or Yi0)

(1) Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo = 50 Q, ty <5 ns, tf <5 ns.
(2) ¢|_includes probe and jig capacitance.

Figure 14. Turn-On (toy) and Turn-Off Time (togr)
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PARAMETER MEASUREMENT INFORMATION (continued)

+
T Logic Vi
VNC o Yio oo Input Xso%
= Vcom W) 0
coMm
NCorNO 4 | .
| c (2 R Switch 90% 90%
L L Output | |
I
N | (Vcom) | |
Vi —l > = = l¢— tggm—¥
Logic V| VNO = V+/2
1 GND NC or YNO = Vs
Input(1) R, =500
J_— CL=35pF
(1) All input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg = 50 Q, ty <5 ns, tf <5 ns.
2) C|_includes probe and jig capacitance.
Figure 15. Break-Before-Make Time (tggm)
Vi
Network Analyzer —|—
50 Ve | NC
Channel ON: NC to COM
- ’\'\C com Vcom VI=ViH or ViL
Source
Signal -« NO A I
1 | Network Analyzer Setup
50 Vi IN _’ Source Power = 0 dBM
+ (632-mV P-P at 50- load)
— GND .
= T J_ DC Bias = 350 mV
Figure 16. Bandwidth (BW)
V4
Network Analyzer —|—
50 v Channel OFF: NC to COM
NC
> NC v V)=V or V|
COM Vcom
Source 50 NO &
Signal <+ ] | Network Analyzer Setup
= I
- vi |IN D | Source Power = 0 dBM
50 N (632-mV P-P at 50- load)
_l_"‘— GND
f J_ DC Bias = 350 mV
Figure 17. OFF Isolation (O5o)
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PARAMETER MEASUREMENT INFORMATION (continued)

Network Analyzer

Vi
T Channel ON: NC to COM
50 VNe | NC Channel OFF: NO to COM
s - {'\O_ Vcom Vi =ViH or ViL
ource
Signal 4| VNno |NO A
| 50 Network Analyzer Setup
= Vi LD_ _ _|
50 + Source Power = 0 dBM
— GND = (632-mV P-P at 50- load)
L 1 i DC Bias = 350 mV

Figure 18. Crosstalk (Xtaik)

Input
1 Vi OFF /\__ON__/\_OFF y,
NC or NO _+_
L (ofe] '} Vcom J_\_
+ {V\C Vi AVCOM
Veen = NCorNO 4 | l com
I } cL@ +
= Vi IN | I VGEN =0 to V4
—| > - RGEN =0
Logic CL=0.1nF
Input(1) GND Qc =G xA\tom
J_ Vi=VjHor V)L

M Al input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg =50 Q, ty <5 ns, tf <5 ns.
2) CL includes probe and jig capacitance.

Figure 19. Charge Injection (Qc)
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PARAMETER MEASUREMENT INFORMATION (continued)

Channel ON: COM to NC

VSOURCE = V+ P-P V4/2
VI=Viq or V| Vi
fSOURCE = 600 Hz to 20 kHz T
RL = RL
L=6000Q 10 F

NC

CL =50 pF 10 F I I Analyzer
[ lcom o/f‘ Vo
I
" 1

| A NOoJ|
VSOURCE RL V| D
s
- _ ND
I Il

G
1

(1) C_includes probe and jig capacitance.

Figure 20. Total Harmonic Distortion (THD)
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REVISION HISTORY

Changes from Original (November, 2012) to Revision A Page
e Device going from PrevieW t0 PrOOUCTION ........coiiiiiiiiiiiiieee ittt st et e et s e e s s e e st e e e ne e e e sane e e snn e e e nnneas 1
¢ Changed ON-state resistance from 1.1 10 1.3 Q. .oioiiiiiiiiii it e e e e e e s e e e e s st e e e e aab e e e e e e e s ntbaeaeessnraeeas 2
e Changd leakage current from £20 NA T0 16 NA. .ottt e e ettt e e e e e et b e ee e e s s abee e e e e e aanbbeeeeeeaantbeeeeesanbaeeas 2
e Changed ro, Max Values frOm 1.1 10 1.3 ...ttt et e e et e e et e e b e e e e s n e e e et e e e nnr e e e s n e e nnn e s 3
» Changed Iycorr), Inorr Min and max values for 25°C from -2 and 2 to —6 and 6, respectively. Changed min and

max values for Full from —20 and 20 to —150 and 150, reSPECHIVEIY. ......c.eiiiiiiiiiiiieiiii e 3
» Changed Iycony Inoony Min and max values for 25°C from —4 and 4 to —6 and 6, respectively. Changed min and

max values for Full from —40 and 40 to —150 and 150, reSPECLVEIY. ......c.cciiiiiiiiieiiiiiiiee e e 3
» Changed Icomon) Min and max values for 25°C from —4 and 4 to —8 and 8, respectively. Changed min and max

values for Full from —40 and 40 to —150 and 150, reSPECHIVEIY. .......oiiiiiiiiiiiiiiie e e 3
¢ Inserted 25°C above Full in T, column and inserted 0.5 A max value for |, ... 4
» Changed max values for fpea from 2.1 10 2.2, ..ot 4
e Changed max values for Iy, from 1.5 10 L1.8. ....oiiiiiiiiiiiii et e e e e e s et e e e e s e stb e e e e e s ratb e e e e e s sabraeeeeeanrareaaas 4
¢ Added 25°C to T, column and added 0.5 MaX VAIUE T0 1y ....eiiiiiiiiiiiiee ettt e e e e e e e ennneeeae s 5
*  Changed rpea Max values from 2.7 10 2.9. ..o 5
e Changed ry, Max ValUES fTOM 2 10 2.3, ..oiiiiiiiiiiiii ettt e e e e et e e e e et b e e e e e e aba e e e e e e satbeeeeessasbaeeeeesasaseeeeeeantraeeas 5
¢ Added 25°C to T, column and added 0.5 MaX VAIUE 10 1y. ...uiiiiiiiiiiiiie ettt e e e e e e e e e ennneee e s 6
*  Changed rpea Max values from 4.9 10 5.2, ... 6
e Changed ry, Max ValUuEs frOM 3.2 10 3.5, oottt e e e e e s et e e e e e et b b e e e e e satb e e e e e s atbeaeeeesaaabeeeeeesntreeeas 6
¢ Added 25°C to T, column and added 0.5 MaX VAIUE T0 1y. ...uiiiiiiiiiiiiie ettt e e e e e e e e e ennnaee e s 7
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Qty Eco Plan Lead/Ball Finish  MSL Peak Temp Samples
o)) Drawing %) (3) (Requires Login)
TS5A3159QDBVRQ1 ACTIVE SOT-23 DBV 6 3000 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI 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 TS5A3159-Q1 :
o Catalog: TS5A3159

o Enhanced Product: TS5A3159-EP

NOTE: Qualified Version Definitions:

Addendum-Page 1
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PACKAGE OPTION ADDENDUM

o Catalog - Tl's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | 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 QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
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)
TS5A3159QDBVRQ1 | SOT-23 | DBV 6 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 19-Dec-2012
TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5A3159QDBVRQ1 SOT-23 DBV 6 3000 202.0 201.0 28.0

Pack Materials-Page 2



MECHANICAL DATA

DBV (R—PDSO—GG) PLASTIC SMALL—-OUTLINE PACKAGE
0,50 A
0,95 rsxm
6 4

sl — .
0,08
1,45 2,60 i
Pin 1

Index Area 1 3
Gage Plane i

3,05

2,75

L
ﬁt

— 1,45 MAX

Seating Plane $ \ ) ‘
0,15 j
0,00 E

4073253-5/K 03/2006

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Leads 1,2,5 may be wider than leads 4,5,6 for package orientation.
Falls within JEDEC MO-178 Variation AB, except minimum lead width.

NOTES:

b.@om.>
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LAND PATTERN DATA

DBV (R—PDSO-G6) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
—r—- R B Ml i W,iOOf* i R At I H
1 loss
e 2,7 2,7
e "
// \\\
// \\
\ pa
. —l - 0,95 — - 0,95
e
/’/ ,’///’—‘\\\\
]/// - 0,6 — Y
/ \\
// ‘__/\T/'So\der Mask Opening
/ 1,05 \
‘, K‘\ﬁ\ Pad Geometry
\\ 0,07 —= L— //
\\\ Al Around ///
L o
T 4209593-4/C 08/11

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

E

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC=7525 for other stencil recommendations.
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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
15
6 4|
H ﬁq H T
2,40
1,40 @

X" 1 7110 ' Gauge Plane

’ Seating Plane

Pin 1
Index Area

L Seotmg Plane

(=)
o
O

4093553-4/G  01/2007

NOTES: Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO-203 variation AB.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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