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FEATURES e Low Total Harmonic Distortion
» Controlled Baseline * 1.65-V to 5.5-V Single-Supply Operation
— One Assembly/Test Site, One Fabrication » Latch-Up Performance Exceeds 100 mA Per
Site JESD 78, Class Il
» Enhanced Diminishing Manufacturing » ESD Performance Tested Per JESD 22
Sources (DMS) Support — 2000-V Human-Body Model
* Enhanced Product-Change Notification (A114-B, Class II)
* Qualification Pedigree ©@ — 1000-V Charged-Device Model (C101)

» Specified Break-Before-Make Switching
* Low ON-State Resistance (1 Q)

» Control Inputs Are 5-V Tolerant

* Low Charge Injection

» Excellent ON-State Resistance Matching

APPLICATIONS

e Cell Phones

e PDAs

» Portable Instrumentation

(1) Component gualification in accordance with JEDEC and SOT-23 PACKAGE
industry standards to ensure reliable operation over an (TOP VIEW)
extended temperature range. This includes, but is not liited to,

. . [ ]
Highly Accelerated Stress Test (HAST) or biased 85/85, NO E . ﬂ EI N

temperature cycle, autoclave or unbiased HAST,
electromigration, bond intermetallic life, and mold compound GND E 5| v,

life. Such qualification testing should not be viewed as !\ !
justifying use of this componenet beyond specified ne[3] —{ 4] com

performance and environmental limits.

DESCRIPTION/ORDERING INFORMATION

The TS5A3159-EP 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-state 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 excellent total harmonic distortion (THD) performance and consumes very low power.
These features make this device suitable for portable audio applications.

Summary of Characteristics &

2:1 Multiplexer/

Configuration Demultiplexer
(1 x SPDT)

Number of channels 1
ON-state resistance (rg,) 11Q
ON-state resistance match (Argp) 01Q
ON-state resistance flatness (roniar) 0.15Q
Turn-on/turn-off time (ton/torr) 20 ns/15 ns
Break-before-make time (tggp) 12 ns
Charge injection (Qc) 36 pC
Bandwidth (BW) 100 MHz
OFF isolation (O,gp) —65 dB at 1 MHz
Crosstalk (XtaLk) —66 dB at 1 MHz
Total harmonic distortion (THD) 0.01%
Leakage current (Inoorry/(Inc(orr) +20 nA
Package option 6-pin DBV

(1) V.=5VandT,=25C

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2005-2006, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas

Instruments standard warranty. Production processing does not

necessarily include testing of all parameters.
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ORDERING INFORMATION

Ta

PACKAGE M

ORDERABLE PART NUMBER

TOP-SIDE MARKING

-55°C to 125°C

SOT (SOT-23) — DBV | Tape and reel TS5A3159MDBVREP

JA8R

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at

www.ti.com/sc/package.

FUNCTION TABLE

IN NC TO COM, NO TO COM,
COM TO NC COM TO NO

L ON OFF

H OFF ON

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

MIN MAX UNIT
Vv, Supply voltage range @ -05 6.5 \Y
Vno Analog voltage range @ ®)®) -05 V,+05 \Y
Veom
lok Analog port diode current Vnos Veom < 0 or Vo, Veom > Ve +50 mA
:(N;SM On-state switch current Vnos Veom =010 V, +200 mA
On-state peak switch current® +400 mA
ViN Digital input voltage range @ ®) -0.5 6.5 \Y
Ik Digital input clamp current ViN<O =50 mA
Continuous current through V., or GND +100 mA
03 Package thermal impedance (©) 165| °C/W
Tstg Storage temperature range -65 150 °C
(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under "Electrical Characteristics" is
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

All voltages are with respect to ground, unless otherwise specified.
The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
This value is limited to 5.5 V maximum.
Pulse at 1-ms duration < 10% duty cycle.
The package thermal impedance is calculated in accordance with JESD 51-7.
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TS5A3159-EF
1-Q SPDT ANALOG SWITCH

Electrical Characteristics for 5-V Supply
V,=45Vt05.5V (5V nominal), T, = -55°C to 125°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | Ta | V. | MmN TYPO  max| uniT
Analog Switch
Analog signal Veoms
range VNC' VNO 0 V+ v
Peak ON . 0 < Vpo O Ve € Vs, Switch ON, 25°C 45V 1 15 o
resistance peak lcom = —30 MA, See Figure 11 Full : 15
ON-state ; Vo Of Ve = 2.5V, Switch ON, 25°C 45V 0.75 11 o
resistance on lcom = =30 mA, See Figure 11 Eull ’ 1.3
ON-state
resistance -
VNo OF Ve =25V Switch ON
match Arg, NO = ¥NC ' co 25°C | 45V 0.1 Q
between lcom = —30 mA, See Figure 11
channels
0< VNO or VNC < V+,
ON-state Icom = —30 mA Switch ON, o 0-233
resistance Fon(fiat) - See Figure 11 25°C | 45V Q
flatness VNO or VNC =1V,15YV, 2.5 V, 0.15
ICOM =-30 mA ’
NC, NO INC(OFF)' VNC or VNO =45V, Switch OFF, 25°C -6 02 4
OFF leakage | v -0 See Fi 12 55V nA
current NO(OFF) com =Y, ee Figure Full -20 60
NC’ NO INC(ON)! VNC or VNO =45 V, Switch ON, 25°C -6 2.8 4
ON leakage | v -0 See Fi 13 55V nA
current NO(ON) com = Open, ee Figure Full —-40 70
8lc\l)'\|/|eaka e | Ve or Vo = 4.5V or Open, Switch ON, 25°C 55V -4 047 ’ nA
9 COMON) | Ve =45V, See Figure 13 Eull ) _40 80
current
Digital Control Input (IN)
Input logic Vin Full 24 55 v
high
Input logic low Vi Full 0 0.8 Y
Input leakage _
current . |V,=5.5Voro Ful | 55V -1 1| pA
(1) Ta=25C
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Electrical Characteristics for 5-V Supply (continued)
V,=45Vto 55V (5Vnominal), T, = -55°C to 125°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS | TA | V. | MmN TYPO  wmAX| uNIT
Dynamic
on ti Veom = Vs, C_ = 35 pF, 25°C |45V to 20 35
Turn-on time ov - |R =500Q, See Figure 15 Ful | 55V ol ™
ey Veom = Vi, C, = 35 pF, 25°C 1 45Vto 15 20
Turn-off time torr |R =500, See Figure 15 Ful | 55V sl ™
Break-before- . Ve = Vo = Vil2, C, = 35 pF, 25°C 1 45Vto 12 145 ns
make time BBM R =50Q, See Figure 16 Full | 55V
Charge C.=1nF, ) o
injection Qc Veen = 0V, See Figure 20 25°C 5V 36 pC
NC, NO -
OFF (éNC(OFF)v \S/\’;‘v(i:tc(:)r: \c/>NFOF =V, or GND, See Figure 14 25°C | 5V 23 pF
capacitance NO(OFF) '
NC, NO _
ON %NC(ON)' ¥l OF Yo = Vs Of GND, See Figure 14 25°C | 5V 84 DF
capacitance NO(ON) '
CcOoM
VCOM =V, or GND, . °
ON ' Ccom(on) Switch ON, See Figure 14 25°C 5V 84 pF
capamtance
Digital input _ . o
capacitance Cin V|ny = V. or GND, See Figure 14 25°C 5V 2.1 pF
Bandwidth BW g\k’;cﬁoo% See Figure 17 25°C | 5V 100 MHz
OFF isolation | Opgo | Ht o0 g\évét(;:r}goureFiB 25°C | 5V 65 dB
R =50 Q, Switch ON, o
Crosstalk XTaLK f=1 MHz, See Figure 19 25°C 5V —65 dB
Total harmonic R, =600 Q, f =600 Hz to 20 kHz, o o
distortion THD C, =50 pF, See Figure 21 25°C SV 0.01 %
Supply
Zj’rsrg'r‘f supply Iy Vi = V, or GND, Switch ON or OFF Full | 55V 01| pA
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Electrical Characteristics for 3.3-V Supply
V,=3Vto0 3.6V (3.3Vnominal), T, =-55°C to 125°C (unless otherwise noted)

PARAMETER | SYMBOL |

TEST CONDITIONS | Ta | V. [ MIN TYP®  mAX| UNIT
Analog Switch
Analog signal Veoms
range VNC' VNO 0 V+ v
Peak ON ; 0 < Vyo OF Ve € Vs, Switch ON, 25°C . 135 215 N
resistance peak lcom = —24 MA, See Figure 11 Full 215
ON-state ; Vo OF Ve = 2V, Switch ON, 25°C . 115 17 N
resistance on lcom = —24 mA, See Figure 11 Eull 1.7
ON-state
resistance .
VNo OF Ve =2V, 0.8V, Switch ON, .
[)“e"’g;zen Blon | | oom = —24 mA, See Figure 11 25°C | 3V 011 Q
channels
0< VNO or VNC < V+,
- 0.225
ON-state Icom = =24 mA Switch ON
resistance Fon(flat) See Figure 11 25°C 3V Q
flatness VNO or VNC =2 V, 0.8 V, g 0.25
ICOM =-24 mA !
NC, NO _ ;
OFF leakage Incorm: | ¥ne Of Vivo =3 V. ouieh OFF, 25°C | 3.6V 0.2 nA
current NO(OFF) com =0, See Figure
NC, NO i
' | Vnc OF Vo =3V Switch ON
ON leakage NC(ON)» NC NO ' c= 25°C | 3.6V 2.8 nA
current 9 INO(ON) VCOM = Open, See Figure 13
COM .
Ve or Vyo = 3 V or Open, Switch ON, o
COul\rlrleena;kage Icomon) Veou = 3 V, See Figure 13 25°C | 36V 0.47 nA
Digital Control Input (IN)
Input logic high Viy Full 5.5 \%
Input logic low Vi Full 0.6 \
'CTJ‘?;’;']fakage e L | V,=5.5Vor0 Full | 36V -1 1| pA
(1) Ta=25°C
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Electrical Characteristics for 3.3-V Supply (continued)
V,=3V1t0 3.6V (3.3Vnominal), T, =-55°C to 125°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS | TA | V. | MIN TYP® wmAX| uNIT
Dynamic
o Veom = Vi, C, = 35 pF, 25°C | 3vto 30 40
Turn-on time fon R.=50Q, See Figure 15 Ful | 36V 55 ns
off ti Veom = Vs, C_ = 35 pF, 25°C | 3vto 20 25
Tumn-off time lorr R.=50Q, See Figure 15 Ful | 36V 40 ns
Break-before- ‘ Ve = Vo = Va/2, C, = 35 pF, 25°C | 3vto 21 29 ns
make time BBM R.=50Q, See Figure 16 Ful | 36V
. . CL =1 nF, . °
Charge injection Qc v —0V See Figure 20 25°C 33V 20 pC
GEN — '
NC, NO _
OFF cc::NC(OFF)r \S/ij?tgr: \énlnzoF =VLOorGND,  geq Figure 14 25°C | 33V 23 pF
capacitance NO(OFF) '
NC, NO CNC(ON)’ VNC or VNO = V+ or GND, . °
ON capacitance | Cygony | Switch ON, See Figure 14 25°C | 33V 84 pF
COM VCOM = V+ or GND, . °
ON capacitance Ceomon) | switch ON, See Figure 14 25°C | 33V 84 pF
Digital input Cn | Viy= V. or GND, See Figure 14 25°C | 3.3V 2.1 pF
capacnance
Bandwidth Bw |RL=50Q See Figure 17 25°C | 3.3V 100 MHz
Switch ON, ’
o R.=500Q, Switch OFF, .
OFF isolation Oiso f=1MHz, See Figure 18 25°C | 33V —65 dB
R =50 Q, Switch ON, o
Crosstalk XTALK f=1MHz, See Figure 19 25°C | 33V -65 dB
Total harmonic R, =600 Q, f =600 Hz to 20 kHz, o
distortion THD C_ =50 pF, See Figure 21 25°C 33V 0.015 %
Supply
Zj’rsrg'r‘f supply Iy Viy = V, or GND, Switch ON or OFF Ful | 3.6V 01| pA
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TS5A3159-EF
1-Q SPDT ANALOG SWITCH

Electrical Characteristics for 2.5-V Supply
V,=23V1t0 2.7V (2.5 V nominal), T, = -55°C to 125°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | Ta | V. [ MIN TYP®  mAX| UNIT
Analog Switch
Analog signal Veoms
range Vies Vo 0 V, \%
Peak ON ; 0 < Vyo OF Ve € Vs, Switch ON, 25°C Py 17 2.7 N
resistance peak lcom = —8 MA, See Figure 11 Full : 29
ON-state ; Vo OF Ve = 1.8V, Switch ON, 25°C Py 1.45 2.3 N
resistance on lcom = —8 MA, See Figure 11 Eull ’ 25
ON-state
resistance .
VNo O Ve = 0.8V, 1.8V,  Switch ON, .
Lnatch Argn lcou = -8 MA, See Figure 11 25°C | 25V 0.7 Q
etween
channels
0< VNO or VNC < V+,
- 0.5
?el:isstfrtmie r lcom = =8 mA Switch ON, 25°C | 25V Q
on(flat i .
flatness M) TvoorVac =08V, 1.8V, |SeeFigure11 0.45
ICOM =-8 mA
NC, NO _ ;
OFF leakage INc(oFR) | Ve O Vivo = 2.3V, Switch OFF, 25°C | 2.7V 0.2 nA
INO(OFF) VCOM =0, See Figure 12 : ’
current
NC, NO i
' | Ve Of Vyo = 2.3V Switch ON
ON leakage NC(ON)» NC NO ' c = 25°C | 2.7V 2.8 nA
current 9 INO(ON) VCOM = Open, See Figure 13
COM .
Ve Of Vyo = 2.3 V or Open,  Switch ON, o
ON leakage Icomon) Veou = 2.3 V. See Figure 13 25°C | 2.7V 0.47 nA
current
Digital Control Input (IN)
Input logic high Viy Full 1.8 5.5 \%
Input logic low Vi Full 0.6 \
Input leakage e L | V,=5.5Vor0 Ful | 27V -1 1| pA
current
(1) Ta=25°C
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Electrical Characteristics for 2.5-V Supply (continued)
V,=2.3Vto 2.7V (2.5V nominal), T, = -55°C to 125°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS | T | W MIN TYP® MAX| UNIT
Dynamic
o Veom = Vi, C_ = 35 pF, 25°C | 23Vto 40 55
Turn-on time on  |R=500Q, See Figure 15 Ful | 27V ol "
ey Veom = Vi, C_ = 35 pF, 25°C | 23Vto 30 40
Turn-off time torr |R =500, See Figure 15 Fal | 27v | M
Break-before- ‘ Ve = Vo = Va/2, C, = 35 pF, 25°C 1 23Vto 33 39 ns
make time BBM R.=50Q, See Figure 16 Ful | 27V
. . CL =1 nF, . °
Charge injection Qc v —0V See Figure 20 25°C 25V 13 pC
GEN — ’
NC, NO -
OFF cc::NC(OFF)r \S/ij?tgr: \énlnzoF =VLOorGND,  geq Figure 14 25°C | 25V 23 pF
capacitance NO(OFF) '
NC, NO CNC(ON)’ VNC or VNO = V+ or GND, . °
ON capacitance | Cygony | Switch ON, See Figure 14 25°C | 25V 84 pF
COM Vecom = Vi Or GND, : °
ON capacitance Ceomon | switch ON, See Figure 14 25°C | 25V 84 pF
Digital input Cn | Viy= V. or GND, See Figure 14 25°C | 2.5V 2.1 pF
capamtance
Bandwidth BW gbv;cioo% See Figure 17 25°C | 25V 100 MHz
OFF isolation Oso |R] fAOH% g‘é"gcphig(a':e':'ls 25°C | 25V 64 dB
R =50 Q, Switch ON, o
Crosstalk XTALK f=1MHz, See Figure 19 25°C | 25V -64 dB
Total harmonic R, =600 Q, f =600 Hz to 20 kHz, o o
distortion THD C_ =50 pF, See Figure 21 25°C 25V 0.025 %
Supply
Zj’rsrg'r‘f supply Iy Viy = V, or GND, Switch ON or OFF Ful | 27V 01| pA
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TS5A3159-EF
1-Q SPDT ANALOG SWITCH

Electrical Characteristics for 1.8-V Supply

V,=1.65Vto 1.95V (1.8 V nominal), T, = -55°C to 125°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | Ta | V. | MIN TYP®  MmAX| UNIT

Analog Switch

Analog signal Veoms

range Vne Vo 0 V, \Yj
Peak ON ; 0 < Vyo OF Ve € V4, Switch ON, 25°C ey 4 4.9 o
resistance peak | oy =—2 MA, See Figure 11 Full :

ON-state ; Vo OF Ve = 1.5V, Switch ON, 25°C ey 17 3.2 o
resistance on lcom = —2 MA, See Figure 11 Eull ' 4.2
ON-state 25°C 0.7

resistance Vno OF Vne =06V, 1.5V,  Switch ON,

match Alon | | oom = -2 mA See Figure 11 1.8V Q
between com = ' 9 Full 0.7

channels

0 < Vpo OF Vpe € Vs, 25°C 1.85

ON-state lcom = -2 mA Switch ON Full 1.85

resistance Ton(flat) — See Figuré 11 0 18V Q
flathness VNO O_r VNC =06V,15YV, 25°C 0.9

lcom = -2 mA Full 0.9

NC, NO _ ;

OFF leakage Incorry, | Vi of Vo = 1.65 V. el OFF. 25°C | 1.95V 0.2 nA
current NO(OFF) com =0, g

NC, NO i

' | Ve or Vo = 1.65 V Switch ON

ON leakage NC(ON): NC E¥NO : L 25°C | 1.95V 2.8 nA
current 9 INO(ON) VCOM = Open, See Figure 13

COM VNC or VNO =1.65V or .

ON leakage lcomon) | Open, g‘ggi}gﬁ?g 13 25°C 195V 0.47 nA
current Vcom =1.65V,

Digital Control Input (IN)

Input logic high Viy Full 15 5.5 \Y
Input logic low Vi Full 0 0.6 \%
Input leakage e L | V,=5.5Vor0 Full | 1.95V -1 1] pA
current
(1) Ta=25°C
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Electrical Characteristics for 1.8-V Supply (continued)
V,=1.65Vt01.95V (1.8 V nominal), T, = -55°C to 125°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS N MIN TYP® MAX| UNIT
Dynamic
- Veom = Vi, C_ = 35 pF, 25°C | 165V to 65 70
Turn-on time on  |R=500Q, See Figure 15 Ful | 195V sl ™
. Veom = Va, C_ = 35 pF, 25°C | 165V to 40 55
Tum-off time torr [R50, See Figure 15 Fal | L5V ol ™
Break-before- ¢ Ve = Vo = Va/2, C, = 35 pF, 25°C | 165V to 60 72 ns
make time BBM R.=50Q, See Figure 16 Full 195V 05
L CL=1nF, . o
Charge injection Qc v —0V See Figure 20 25°C 1.8V 13 pC
GEN — '
NC, NO -
OFF CC::NC(OFF)r \S/ij?tgr: \énlnzoF =VLOorGND,  geq Figure 14 25°C | 1.8V 23 pF
capacitance NO(OFF) '
NC, NO CNC(ON)’ VNC or VNO = V+ or GND, . °
ON capacitance | Cygony | Switch ON, See Figure 14 25°C 18V 84 pF
COM VCOM = V+ or GND, . °
ON Capacitance CCOM(ON) Switch ON, See Flgure 14 25°C 1.8V 84 pF
Digital input Cn | Viy= V. or GND, See Figure 14 25°C | 1.8V 2.1 pF
capacnance
Bandwidth Bw |RL=50Q See Figure 17 25°C | 1.8V 100 MHz
Switch ON, '
o R.=50Q, Switch OFF, .
OFF isolation Oiso f=1MHz, See Figure 18 25°C 18V -63 dB
R =50 Q, Switch ON, o
Crosstalk XTaLK f=1MHz, See Figure 19 25°C 18V -63 dB
Supply
Zj’rsrg'r‘f supply I Viy = V, or GND, Switch ON or OFF Full | 1.95V 01| pA

10
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TYPICAL PERFORMANCE
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TYPICAL PERFORMANCE (continued)
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14 - 0.035 AL
Vi=5V -
e Vi=3V
12 / 0.030
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Figure 9. Power-Supply Current vs Temperature Figure 10. Total Harmonic Distortion (THD) vs Frequency
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SCDS217B—DECEMBER 2005—REVISED JANUARY 2006
PIN DESCRIPTION
PIN
NO. NAME DESCRIPTION
1 NO Normally open
2 GND Digital ground
3 NC Normally closed
4 COM Common
5 V, Power supply
6 IN Digital control to connect COM to NO or NC
PARAMETER DESCRIPTION
SYMBOL DESCRIPTION
Veom Voltage at COM

Ve Voltage at NC
Vo Voltage at NO
fon Resistance between COM and NO ports when the channel is ON
Mpeak Peak on-state resistance over a specified voltage range
Argn Difference of r,,, between channels in a specific device
Ton(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
NC(OFF) worst-case input and output conditions
INo(OFF) Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the OFF state
| Leakage current measured at the NC port, with the corresponding channel (NC to COM) in the ON state and the output
NC(ON) (COM) 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) open
| Leakage current measured at the COM port, with the corresponding channel (COM to NO) in the ON state and the output
COM(ON) (NO) open
Vi Minimum input voltage for logic high for the control input (IN)
Vi Maximum input voltage for logic low for the control input (IN)
Vin Voltage at IN
ims L 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 output (COM 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 output (COM or NO) signal when the switch is turning OFF.
¢ Break-before-make time. This parameter is measured under the specified range of conditions and by the propagation
BEM delay 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 (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_ xA Vcowm, Cy is the load capacitance and AVgy 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
Cncon) 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
Ccomon) Capacitance at the COM port when the corresponding channel (COM to NO) is ON
Cin Capacitance of IN
o OFF isolation of the switch is a measurement of OFF-state switch impedance. This is measured in dB in a specific
IS0 frequency, with the corresponding channel (NO to COM) in the OFF state.
X Crosstalk is a measurement of unwanted signal coupling from an ON channel to an adjacent ON channel (NC1 to NC2).
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.
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TS5A3159-EF *3 Texas
1-Q SPDT ANALOG SWITCH lNS’lV;[VV{VHxOEn]NTS

SCDS217B—-DECEMBER 2005—-REVISED JANUARY 2006

PARAMETER DESCRIPTION (continued)

SYMBOL DESCRIPTION
[ Static power-supply current with the control (IN) pin at V, or GND
Al This is the increase in I+ for each control (IN) input that is at the specified voltage, rather than at V., or GND.
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PARAMETER MEASUREMENT INFORMATION

Vi
Vne | NC
LEO/V coMm Vcom
— Vo | NO A | Channel ON
_I_ : fon = Veom _I(\:/cl)\l: orViye o
v IN | 'com V= Vyy or V
— 1= VIHOr VL
+
I GND
Figure 11. ON-State Resistance (r ,,)
\
oYnc I NC
LL_O/V I COM Veom
— Vno | NO A | OFF-State Leakage Current
I | Channel OFF
= | Vi=VigorV
Vi 'N_D;_I
L]
I GND
Figure 12. OFF-State Leakage Current (I ncorr) INnooFF)
Vs
oYnc I NC
LL_O/V Ccom Veom ON-State Leakage Current
— oVYno | NO A | Channel ON
I | Vi=VigorV
- I
Vi IN _| NOTE: See electrical characteristics for test conditions.
L] >
I GND

Figure 13. ON-State Leakage Current (I comony Inciony: Inoon))
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TS5A3159-EP *3 Texas
1-Q SPDT ANALOG SWITCH INSTRUMENTS
SCDS217B—DECEMBER 2005—REVISED JANUARY 2006 www.ti.com

PARAMETER MEASUREMENT INFORMATION (continued)

Vi
Vcom | COM
O
Capacitance —O/v {
Meter Ve NC Vgias = V4+ or GND
| A : Vi=VigorV
V NO
VBias oo | Capacitance is measured at NC,
vV, IN | NO, COM, and IN inputs during
o—— —> — ON and OFF conditions.
GND

1

Figure 14. Capacitance (C |, Ccomony Cnc(orr) Crno©rr), Cncony: Choon))

Vi
T TEST RL CL Vcom
NC or NO| Vnc or Vo ton 50 Q 35 pF v
.
Veon ———feoMo T
CcL@ R
| NC or NO t L torr 50 Q 35 pF V.
I
| = -
IN D I
\ - Logic Ve
Logic cL@ RL Input XSO% XSO%
Inpu?(l) GND I M) | | 0
= = | |
J_ ) ) ton H H— torr
- - Switch 0% 9—00/? —
Output
(VNe or Vno)
(1)

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 =50 Q, t, < 5 ns,
tr<5ns.

@

C, includes probe and jig capacitance.

Figure 15. Turn-On (t o) and Turn-Off Time (t ogf)
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www.ti.com
SCDS217B—DECEMBER 2005—REVISED JANUARY 2006
PARAMETER MEASUREMENT INFORMATION (continued)
Vi
T Logic Vi
Ve orVino Input XSO%
NC or NO VCOM (Vl) 0
COM
NCorNO 4 | l Switch
Witc
:F 90% 90% 7F
| c.@ R Output |

N : (Vcom) | |

Vi —l >— — = = — teeMm —»l
Logic _
Input ) GND Vnc or Vo = V4/2
RL=50Q
= J_— C_=35pF
(1)  Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 =50 Q, t, < 5 ns,
tr<5ns.
(2)  C_includes probe and jig capacitance.
Figure 16. Break-Before-Make Time (t ggm)
Vi
Network Analyzer —|—
20 € Vnc | NC Channel ON: NC to COM
—» {[\c CoM Veom V)=V or V.
Source
; NO A
Signal <« :
L | Network Analyzer Setup
500 V) IN _| Source Power =0 dBM
n (632-mV P-P at 50- Q load)
— GND .
= T J_ DC Bias = 350 mV
Figure 17. Bandwidth (BW)
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1-Q SPDT ANALOG SWITCH i .com

SCDS217B—-DECEMBER 2005—-REVISED JANUARY 2006

PARAMETER MEASUREMENT INFORMATION (continued)

Vi
Network Analyzer —|—
Channel OFF: NC to COM
50Q Vnc | NC _
> v Vi=VigorVy
COM Vcom
Source 50 Q NO ’I/ O
Signal <+ ] | Network Analyzer Setup
- |
= v, | IN N Source Power = 0 dBM
50 Q + |> GND (632-mV P-P at 50-Q load)
_i J_ DC Bias = 350 mV
Figure 18. OFF Isolation (O 50)
Vi
Network Analyzer —|—
Channel ON: NC to COM
S0Q Ve NC Channel OFF: NO to COM
s - {'\O_ Veom Vi=VjyorV
ource
Signal | Vno |NO A |
| 50 Q@ Network Analyzer Setup
= Vi L[>_J
50 Q + Source Power = 0 dBM
— GND - (632-mV P-P at 50-Q load)
L T 1 DC Bias = 350 mV

Figure 19. Crosstalk (X taik)
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3 Texas [S5A3I59-E
INSTRUMENTS 1-Q SPDT ANALOG SWITCH
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PARAMETER MEASUREMENT INFORMATION (continued)
Vi Logic -\ / Vin
| t
] L i ore Ko X ore i
SEN I NcorNO n
i com | Veom
VGEN ;+ NCorNO 4 | l Veou _/_\_ _A*\LCOM
I | cL®
| T -
= \Y Vegen=0to V.
l IN_> - - Reen=0
Logic CL=0.1nF
Input @ GND Qc=CL xAVcom
J_ Vi=ViyorV

@

tr<5ns.
C, includes probe and jig capacitance.

@

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 =50 Q, t, < 5 ns,

Figure 20. Charge Injection (Q ¢)

Channel ON: COM to NC

Vsource = V+ P-P V. /2

Vi=VigorV \VA

fsource = 600 Hz to 20 kHz T R

RL =600 Q L 10 uF

_ NC

CL=50pF 10 uF li Analyzer
[l lcom Vo
I | NO c®

VsouRce RL Vi IN |> I
s -
= = _ GND
(1)  C_includes probe and jig capacitance.

Figure 21. Total Harmonic Distortion (THD)
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TS5A3159MDBVREP ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 JA8BR
V62/06613-01XE ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 JABR

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

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

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

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

® 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.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TS5A3159-EP :
o Catalog: TS5A3159

o Automotive: TS5A3159-Q1

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

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
L |<— KO '<7P14>‘
oo olo o oo T
go W
Reel | | i
Diameter
Cavity *‘ A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
_+_ P1 | Pitch between successive cavity centers
| [ |
_{ Reel Width (\W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O 000000 07, Sprocket Holes
| I
T ]
Q1 : Q2 Q1 : Q2
A== f--7--1- ﬁ
Q3 1 Q4 Q31 Q4 User Direction of Feed
| w A |
T T
~
Pocket Quadrants
*All dimensions are nominal
Device Package |Package | Pins | SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
TS5A3159MDBVREP | SOT-23 DBV 6 3000 180.0 8.4 3.23 | 3.17 | 1.37 4.0 8.0 Q3
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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)
TS5A3159MDBVREP SOT-23 DBV 6 3000 202.0 201.0 28.0
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PACKAGE OUTLINE
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

3.0
2.6
1.75 0.1|C e
~— E-.
PIN 1— |
INDEX AREA : ,
(e ) 1T
_ ; 6 !
2X !
3.05 1
2.75 {
: ‘
|
|
|
|
- N |
. |
3 J/J
oozl ) -
& J02@]c]A[B] = (1) —=f = G5 TYP
l=— 1.45 MAX —
0°-10°
~ -
=
GAGE PLANE 0.22 o o
\[ 0.08 ''P 0°-10
f

. TYP 0.6
0 — o3 'YP SEATING PLANE

-10°-10°

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/D 09/2023

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.

4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK\\ / OPENING
EXPOSED METAL
J L 0.07 MAX J L 0.07 MIN

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

SOLDER MASK DETAILS

4214840/D 09/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

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

4214840/D 09/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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