j S5A62315
{P TEXAS DUAL 10-Q SPDT ANALOG SWITCH

INSTRUMENTS WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION

www.ti.com SCDS253-SEPTEMBER 2007

FEATURES DGS PACKAGE
e Overshoot and Undershoot Voltage Protection (TOP VIEW)
» Specified Break-Before-Make Switching .
« Low ON-State Resistance (10 Q) Nt [=D>- Lol 10] COM1
» Control Inputs Are 5-V Tolerant NO1 E ’ E NC1
* Low Charge Injection GNDE TS5A623157 % V+
+ Excellent ON-Resistance Matching NO2[4] f'f 7{ ' 7| NC2
* Low Total Harmonic Distortion (THD) 'N2[54> o E Com2
» 1.8-Vto 5.5-V Single-Supply Operation
» Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class | RSE PACKAGE
» ESD Performance Tested Per JESD 22 (TOP VIEW)
— 2000-V Human-Body Model COM1
(A114-B, Class Il) INT 3y ol 75f NCH
— 1000-V Charged-Dewce Model (C101) NO1 |57 ~5| va
— 300-V Machine Model (A115-A) | o
GND| 3} i 7| NC2
» Sample-and-Hold Circuit
IN2

e Battery-Powered Equipments
» Audio and Video Signal Routing
e Communication Circuits

DESCRIPTION/ORDERING INFORMATION

The TS5A623157 is a dual single-pole, double-throw (SPDT) analog switch designed to operate from 1.65 V to
5.5 V. This device can handle both digital and analog signals. Signals up to V+ (peak) can be transmitted in
either direction.

The TS5A623157 senses overshoot and undershoot events at the 1/0Os and responds by preventing voltage
differentials from developing and turning the switch on.
ORDERING INFORMATION

Ta PACKAGE(W® ORDERABLE PART NUMBER TOP-SIDE MARKING
VSSOP (MSOP-10) — DGS | Tape and reel TS5A623157DGSR 35R
QFN - RSE Tape and reel | TS5A623157RSER PREVIEW

—40°C to 85°C

(1) Package drawings, thermal data, and symbolization are available at [vww.fi.com/packagind.
(2) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
website at [yww.Ti.coni.

FUNCTION TABLE

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

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.

PRODUCT PREVIEW information concerns products in the :
formative or design phase of development. Characteristic data and Copyright © 2007, Texas Instruments Incorporated

other specifications are design goals. Texas Instruments reserves
the right to change or discontinue these products without notice.
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SUMMARY OF CHARACTERISTICS
V,=5V, Ty=25°C
Configuration 2:1 multiplexer/demultiplexer (1 x SPDT)
Number of channels 2
ON-state resistance (rqn) 100
ON-state resistance match (Arg,) 0.15Q
ON-state resistance flatness (ronfiat) 20
Turn-on/turn-off time (ton/torr) 5ns/3.4ns
Break-before-make time (tggm) 0.5ns
Charge injection (Qc) 5pC
Bandwidth (BW) 371 MHz
OFF isolation (O,gp) —61 dB at 10 MHz
Crosstalk (XtaLk) —61 dB at 10 MHz
Total harmonic distortion (THD) 0.06%
Leakage current (Ino(orry/Inc(oFr) +1 pA
Power-supply current (1) 1.2 yA
Undershoot protection -2V
Overshoot protection Vi+2V
Package options 10-pin VSSOP (DGS), 10-pin QFN (RSE)
Absolute Minimum and Maximum Ratings®®
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
V+ Supply voltage range ® -0.5 6.5 \Y
Ve
Vno Analog voltage range ®)®©®) -05 V,+05 \Y
Vcom
lvok Analog port diode current V+ < Ve, Vo, Veom <0 +50 mA
Inc
Ino On-state switch current Vnes Vnos Veom = 0 to V+ +50 mA
Icom
Vin Digital input voltage range ®® -0.5 6.5 v
Ik Digital input clamp current V,<0 -50 mA
:;ND Continuous current through V., or GND +100 mA
Tstg Storage temperature range —65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, 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.

Package Thermal Impedance

UNIT

81a

Package thermal impedance®

DGS package

165

RSE package

243

°C/IW

(1) The package thermal impedance is calculated in accordance with JESD 51-7.

ubmit bocumentation ~eedbac
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Electrical Characteristics for 5-V Supply
V,=45V 1055V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER ‘ SYMBOL ‘ TEST CONDITIONS Ta A\ MIN TYP MAX | UNIT
Analog Switch
Analog signal Vcoms Vnos
range Vne 0 V4 v
Voltage
undequhoot VIKU 02 (INCr |N0, or ICOM) = -50 mA 55V -2 \Y%
Peak ON-state ; 0< (Vno OF Vo) € Vs, Switch ON, 25°C 45V 4.6 1 o
resistance peak lcom = =30 mA, See Eull . 13
Vno OF Ve = 0, 25°C 4 6.5
lcom = 30 mA Full 8
ON-state ; VNo OF Vg = 2.4V, Switch ON, 25°C 45V 4 8 o
resistance on lcom =-30 mA See Full ' 10
Vno OF Ve =450V, 25°C 55 10
lcom = -30 A Ful 12
ON-state 25°C 0.1 0.14
eetinld A Vio OF Vyc = 3.15V,  Switch ON, A5V a
between on Icom = =30 mA, See Full 0.15
channels
ON-state r 0= (Vio OF Vo) € Vs, Switch ON, A 15 2,
flatness on(flat) lcom = =30 MA, See Full ' 4
NC, NO . 25°C 1 20
OFF Ieakage INC(OFF)! Vne OF Vo =0 to Vy, Switch OFF, 55V nA
current INoFF) |Vcom =V+100 See Full 150
NC, NO . 25°C 1 20
ON Ieakage INC(ON)! Vne OF Vo =0 to Vg, Switch ON, 55V nA
current Inon) | Vcom = Open, See Full 150
COM . 25°C 1 20
ON leakage lcoM(ON Ve O Vno = Open, Switch ON, 55V nA
current ©ON | Veom =01to Vs, See Full 150
Digital Control Input (IN)
Input logic high ViH Full V. x0.7 5.5 \%
Input logic low " Full 0 V, x0.3 \%
Input leakage _ 25°C 01 10
current ||H, |||_ V| =55Vor0 Full 55V 30 nA
Copyright © 2007, Texas Instruments Incorporated ubmit Documentation Feedbac 3
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Electrical Characteristics for 5-V Supply (continued)
V,=45V 1055V, Ty, =-40°C to 85°C (unless otherwise noted)
PARAMETER | SYmBOL | TEST CONDITIONS T | v MIN TYP MAX| UNIT
Dynamic
v V. or GND G =50 oF 25°C 5V 1 35 5
on ti com = V4 or ) L=V pF,
Turn-on time v R=5000, See Ful | 45Vl 1 s
v V. or GND C =50 oF 25°C 5V 1 2.8 3.4
_Off ti com = Vi Or ) L =22V pr,
Tumofftime 1o R 500 0, see Fal | fogVe 8]
Output
voltage
duringg Voutu | See 25 Vou-—-03 \Y
undershoot
Output
voltage
during Vouro | See Vo+ 0.3 2| v
overshoot
25°C 5V 05 5 12
Break-before- t Vne = Vo = V4/2, C, =50 pF, ns
make time BBM R.=500Q, See Full 4;555\/\}0 0.5 14
Charge Vgen =0, C_=0.1nF, o
injection Qc Rgen = 0, See 25°C 5V 110 pC
NC, NO C Vne or Vo = V4 or
OFF CNC(OFF)' GND, See 25°C 5V 5 pF
capacitance NO(OFF) | switch OFF,
NC, NO C Vne or Vo = V4 or
ON CNC<°N>' GND, See Fiqure 16 25°C 5V 145 pF
capacitance NO(ON) | switch ON,
coM _
ON Ceomon) \S/\fv?t“cf'h‘s/ﬁ or GND, See 25°C 5V 14.5 pF
capacitance '
E;%';i'i;:rﬁ’gé c V, =V, or GND, See 25°C 5V 35 pF
Bandwidth Bw |RL=50Q, See 25°C | 5V 371 MHz
Switch ON,
. . R =50 Q, Switch OFF, o
OFF isolation Oiso f=10 MHz, See 25°C 5V -61 dB
R, =500, Switch ON, .
Crosstalk XTALK f=10 MHz, See 25°C 5V -61 dB
Total _ f=20Hzto
harmonic THD 2'— - ggo (F) 20 kHz, 25°C 5V 0.06 %
distortion L=°0Pr See Fiqure 23
Supply
Positive supply _ Switch ON or 25°C 0.01 0.15
curent I V, =V, or GND, OFF i 55V L MA
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Electrical Characteristics for 3.3-V Supply
V,=3V 10 3.6V, T,=-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS T W MIN TYP MAX| UNIT

Analog Switch
Analog signal Vcoms Vnos vV vV
range Ve *
Voltage
undergshoot Viku |02 (Ine, Inos OF lcom) 2 =50 mA 3.6V Vv
Peak ON-state ; 0< (Vno OF Vo) € V.,  Switch ON, 25°C 3v 8.9 14 a
resistance peak lcom = —24 mA, See Full 18

Vo OF Ve = 0, 25°C 5.4 8
ON-state . lcom =24 mA Switch ON, Full 3v 10 a

H on Vi o

resistance Vio OF Vpe = 3V, See 25°C 7.4 12

Icom =—24 mA Full 15
ON-state 25°C 0.1 0.2
[ﬁ;ithance A Vno OF Vne =2.1V,  Switch ON, v a
between on Icom = —24 MA, See Fiqure 14 Full 0.2
channels
ON-state ’ 25°C 2.8 4
resistance Fon(fat 0= (V_No or Vne) £ V4,  Switch ON, i 3V Q
flatness lcom = —24 MA, See Full 7
NC, NO . 25°C 0.5 10
OFF Ieakage INC(OFF)! VNC or VNO =0to V,, Switch OFF, 36V nA
current InooFF) | Vcom = V410 0 See Fiqure 19 Full 100
NC, NO . 25°C 0.5 10
ON Ieakage INC(ON)! VNC or VNO =0to V+, Switch ON, 36V nA
current Inoony | Vcom = Open, See Full 100
COM . 25°C 0.5 10
ON leakage lcCoM(ON Ve O Vno = Open, Switch ON, 36V nA
current O I Veom=0to Vs, See Fiqure 19 Full 100
Digital Control Input (IN)
Input logic high \um Full V, x 0.7 5.5 Y,
Input logic low Vi Full V, x0.3 Y,
Input leakage _ 25°C 01 10
current ||H1 |||_ V| =55Vor0 Full 3.6V 20 nA
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Electrical Characteristics for 3.3-V Supply (continued)
V,=3V10 3.6V, T,=-40°C to 85°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS T | W MIN TYP MAX| UNIT
Dynamic
v v GND C. = 50 pF 25°C 3.3V 1 4.7 9.0
Turn-on time t com = Vs Of ' L=V P, ns
ON IR =5000Q, See Ful | 3V 1 10.0
v v GND G = 50 F 25°C 33V 1 3.2 6.3
Turn-off time t com = Vs Of ' L= 20 P ns
OFF  |R(=5000Q, See Ful | e 1 7.0
Output voltage
during VOUTU See 2.5 VOH -0.3 \Y
undershoot
Output voltage
during VOUTO See VOL + 0.3 2 \Y
overshoot
25°C 3.3V 0.5 7 17
Break-before- ¢ Vne = Vo = V4/2, C_ =50 pF, ns
make time BBM R.=50Q, See Fiqure 18 Full %\ésj 05 19.5
Charge Vgen =0, C_=0.1nF, o
injection Qc Rgen = 0, See 25°C 33V & pC
NC, NO C Vne or Vo = V4 or
OFF CNC<°FF>* GND, See Fig 5 25°C | 33V 5 pF
capacitance NO(OFF) | Switch OFF,
Vne or Vo = V4 or
gﬁ'c’\éoacitance %NC(ON)' GND, See Fig 5 25°C | 33V 14.5 pF
P NO(ON) | switch ON,
COM Vcom = V4 or GND, - °
ON capacitance Ceomon) | switch ON, See 25°C | 33V 14.5 pF
Digital input _ - o
capacitance C V| =V, or GND, See 25°C 3.3V 3.5 pF
Bandwidth BW RL=50Q, See 25°C | 3.3V 370 MHz
Switch ON, '
. . R =50 Q, Switch OFF, o
OFF isolation Oiso f=10 MHz, See 25°C 33V -60 dB
R =50 Q, Switch ON, o
Crosstalk XTALK f=10 MHz, See 25°C 33V -60 dB
Total _ f=20Hz to
harmonic THD | RLZ000 20 kHz, 25°C | 33V 0.1 %
distortion L=2UpR See
Supply
Positive . 25°C 0.05 0.5
supply " V| =V, or GND, gvl\:néch ON or 36V MA
current Full 0.75
6 ubmit Documentation Feedbac Copyright © 2007, Texas Instruments Incorporated
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Electrical Characteristics for 2.5-V Supply

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

PARAMETER | SYMBOL | TEST CONDITIONS T | v MIN TYP MAX| UNIT
Analog Switch
Analog signal | Vcoms Vnos 0 V. Vv
range Ve
Voltage
undequhoot VIKU OmA =2 (INCr INO! or ICOM) =2 -50 mA 2.7V \Y%
Peak ON-state . 0<(Vno OF Vae) £ Vi, Switch ON, 25°C 23V 13.9 30 o
resistance peak lcom = —8 MA, See Eull . 35

Vo OF Ve = 0, 25°C 6.6 8.5
ON-state . lcom =8 mA Switch ON, Full 23V 12 o

. on Vi ° '

resistance Vno OF Vac =23V, | 5@ 25°C 8.9 18

lcom =—8 MA Full 25
ON-state 25°C 0.05 0.3
[ﬁ;ithance A Vno OF Vne = 1.6V, Switch ON, b3y a
between on lcom = -8 MA, See Fiqure 14 Full 05
channels
ON-state . 25°C 5 15
resistance Ton(flat) 0= (Vno Or Vic) € Vi, Switch ON, 23V Q
flatness lcom = —8 MA, See Fiqure 14 Full 20
NC, NO . 25°C 0.1 10
OFF Ieakage INC(OFF)! VNC or VNO =0to V,, Switch OFF, 27V nA
current InoeFF) | Vcom = V4100, See Full 100
NC, NO VNC or VNO =0to V., . 25°C 0.1 10

I Switch ON
ON leakage NCON) | v/ = Open, - 27V nA
current ’ INoon) com =P See Figqure 19 Full 10
COM . 25°C 0.1 10
ON leakage lcoM©ON Ve O Vno = Open, Switch ON, 27V nA
current ON 1 Veom =010 V., See Fiqure 19 Full 100
Digital Control Input (IN)
Input logic high V4 Full V, x0.75 55 \%
Input logic low Vi Full 0 V, x0.25 \%
Input leakage _ 25°C 5 10
current Ile I|L V| =55Vor0 Full 2.7V 20 nA
Copyright © 2007, Texas Instruments Incorporated ubmit Documentation Feedbac 7
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Electrical Characteristics for 2.5-V Supply (continued)
V,=23V10 27V, T, =-40°C to 85°C (unless otherwise noted)
PARAMETER | symBoL | TEST CONDITIONS | Ta | v | MIN TYP MAX| UNIT
Dynamic
v V. or GND C =50 oF 25°C | 25V 2 6.2 9.6
_on ti com = V4 0r ) L =2V pr,
Turn-on time v |R(=5000, See Ful | 2310 2 2| ™
v V. or GND C =50 oF 25°C | 25V 15 45 7.0
_ ; com = V4 Or ) L= pr,
fumoftme | tore R <5000, See Fal |57\ 18 s
Output
\éﬂlrti?]%e Voutu | See Von—0.3 \Y
undershoot
Output
e Vouro | See VoL +03 2| v
overshoot
25°C | 25V 0.5 10 25
Break-before- t Ve = Vo = V4/2, C_ =50 pF, ns
make time BBM | R_ =50 Q, See Full 2'237\/\}0 05 28.5
Charge Vgen =0, C_=0.1nF, o
injection Qc Rgen = 0, See 25°C | 25V 58 pC
NC, NO C Vne or Vo = V. or
OFF CNC<°FF>' GND, See 25°C | 25V 5 pF
capacitance NO(OFF) | switch OFF,
NC, NO C Vne or Vo = V4 or
ON CNC(ON)' GND, See Fiqure 16 25°C | 25V 14.5 pF
capacitance NO©N) | switch ON,
COM _
ON Coomony | wcom = Ve or GND, See 25°C | 2.5V 14.5 pF
. Switch ON,
capamtance
Digital input _ - o
capacitance C V| =V, or GND, See 25°C | 25V 3.5 pF
Bandwidth Bw |R=500Q See 25°C | 25V 367 MHz
Switch ON, ’
. . R =50 Q, Switch OFF, o
OFF isolation Oiso f£ 10 MHz, See 25°C | 25V -60 dB
R_=500Q, Switch ON, o
Crosstalk XTALK f=10 MHz, See 25°C 25V -60 dB
Total _ f=20Hzto
harmonic THD CR:'- - 280 S 20 kHz, 25°C 25V 0.15 %
distortion L=°0P% See
Supply
Positive . 25°C 50 100
supply I, V, = V, or GND, g";"'i‘:h ON or 27V nA
current Full 550
8 ubmit Documentation Feedbac Copyright © 2007, Texas Instruments Incorporated
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Electrical Characteristics for 1.8-V Supply

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

PARAMETER | SYMBOL | TEST CONDITIONS T | v MIN TYP MAX | UNIT

Analog Switch
Analog signal Vcom: Vnos
range Vne 0 Vi v
Voltage
undequhoot VlKU 02 (INCr INO! or ICOM) =2 -50 mA 1.95V \Y%
g‘f\l"’f';tate - 0= (Vo OF Vo) € Vs, Switch ON, 25°C 165V 411 0
resistance pea Icom = —4 MA, See Figure 14 Full 120

Vo OF Ve = 0, 25°C 9.2 15
ON-state ; lcom = 4 mA Switch ON, Full 165V 150 4

. on 3 .

resistance Vo O Ve = 1.65 V, See 25°C 1.8 40

lcom = —4 MA Full 45
ON-state 25°C 0.1 0.6
[ﬁ;ithance A Vio OF Vne = 1.15 V,  Switch ON, 165V a
between on lcom =—4 MA, See Fiqure 14 Full ' 0.8
channels
On-state r 0= (Vo OF Vo) € Vs, Switch ON, 2C | sy 26.5 80,

ona)  Vlgom = ~4 mA, See Ful | o 100
flatness
NC, NO . 25°C 0.05 10
OFF Ieakage INC(OFF)v VNC or VNO =0to V,, Switch OFF, 1.95V nA
current INO(OFF) Vcom = V4100, See Full 100
NC, NO . 25°C 0.1 10
ON Ieakage INC(ON)! VNC or VNO =0to V,, Switch ON, 1.95V “A
current INo(oN) Vcom = Open, See Full 100
gﬁ'\lﬂeakage lcomon Ve or Vo = Open, Switch ON, 25°C 1,95V 01 10 nA
current ©ON | Veom=0to Vs, See Figure 19 Full 100
Digital Control Input (IN)
Input logic high V4 Full V, x0.75 5.5 \%
Input logic low VL Full 0 V, x0.25 \%
Input leakage _ 25°C 0.05 1
current I|H1 |||_ V| =55Vor0 Full 1.95V 20 nA
Copyright © 2007, Texas Instruments Incorporated ubmit Documentation Feedbac 9
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Electrical Characteristics for 1.8-V Supply (continued)
V,=1.65V1t01.95V, T, =-40°C to 85°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS L Ta | v ] MIN TYP MAX | UNIT
Dynamic
25°C 1.8V 9.6 23
_ . VCOM =V, or GND, C|_ =50 pF, 1.65V
Turn-on time v R(=5000, See Ful | to 24|
1.95V
25°C 1.8V 6.3 10
) . Vcom = Vi or GND, C. =50 pF, 1.65V
Turm-offime oF  IR(=5000, See Ful | to 12| ™
1.95V
Output
e Vouru | See FiOIE 23 Vor =03 v
undershoot
Output
e Vouro | See Vo +03 v
overshoot
25°C 1.8V 0.5 18 50
Break-before- t Vne = Vo = V4/2, C_ =50 pF, 1.65V ns
make time BBM RL=50Q, See Full to 0.5 55
1.95V
Charge Vgen =0, C_=0.1nF, o
injection Qc Rgen = O, See 25°C | 18V 40 pC
NC, NO C VNC or VNO =V, or
OFF CNC<°FF>' GND, See 25°C | 1.8V 5.0 pF
capacitance NO(OFF) | switch OFF,
NC, NO I VNC or VNO =V, or
ON CNC(0N>' GND, See 25°C | 1.8V 145 pF
capacitance NO(ON) Switch ON,
COM _
ON Coomony | oM =Y OTOND, e 25°C | 18V 145 oF
capacitance ’
Digital input _ n o
capacitance C V| =V, or GND, See 25°C | 18V 35 pF
Bandwidth BW R =50Q, See 25°C | 1.8V 369 MHz
Switch ON, '
. . R.=500Q, Switch OFF, o
OFF isolation Oiso f=10 MHz, See 25°C 18V -60 dB
R, =50 Q, Switch ON, o
Crosstalk XT1aLK f=10 MHz, See 25°C 1.8V -60 dB
Total _ f=20Hz to
harmonic THD | RLZS000 20 kHz, 25°C | 1.8V 0.4 %
distortion L=°Upm See Fiqure 23
Supply
Positive . 25°C 0.1 50
supply I V, = V. or GND, g",ﬁ:ﬁ"h ON or 195V nA
current Full 400
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{';‘ TEXAS

SHA62315
DUAL 10-Q SPDT ANALOG SWITCH

INSTRUMENTS WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION

www.ti.com

SCDS253-SEPTEMBER 2007

PIN DESCRIPTION

PIN NO.| NAME DESCRIPTION
1 IN1 Digital control to connect COM to NO or NC
2 NO1 | Normally open
3 GND | Digital ground
4 NO2 | Normally open
5 IN2 Digital control to connect COM to NO or NC
6 COM2 | Common
7 NC2 | Normally closed
8 V+ Power supply
9 NC1 | Normally closed
10 COM1 | Common

PARAMETER DESCRIPTION

SYMBOL DESCRIPTION
Vecom Voltage at COM
Ve Voltage at NC
Vo Voltage at NO
Ton Resistance between COM and NC or COM and NO ports when the channel is ON
Argn Difference of r,,, between channels
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
| Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the OFF state under
NO(OFF) worst-case 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) i
(COM) being open
| Leakage current measured at the COM port, with the corresponding channel (NO to COM or NC to COM) in the ON state
COM(ON) and the output (NC or NO) being open
Viy Minimum input voltage for logic high for the control input (IN)
Vi Minimum input voltage for logic low for the control input (IN)
AN Voltage at control input (IN)
g, i Leakage current measured at control input (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/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/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
BBM 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 (NC, NO, or
Qc COM) output. This is measured in coulombs =) 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 (NC 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 (NC to COM) is ON
Ccomon) Capacitance at the COM port when the corresponding channel (COM to NC or COM to NO) is ON
C Capacitance of control input (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 (NC to COM or NO to COM) in the OFF state.
Copyright © 2007, Texas Instruments Incorporated ubmit Documentation Feedbac 11
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DUAL 10-Q SPDT ANALOG SWITCH *3 Texas
WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION INSTRUMENTS

SCDS253-SEPTEMBER 2007

www.ti.com

PARAMETER DESCRIPTION (continued)

SYMBOL DESCRIPTION

X Crosstalk is a measurement of unwanted signal coupling from an ON channel to an OFF channel (NC to NO or NO to
TALK NC). This is measured at a specific frequency and in dB.

BW Bandwidth of the switch. This is the frequency where the gain of an ON channel is —3 dB below the dc gain.

THD Total harmonic distortion is defined as the ratio of the root mean square (RMS) value of the second, third, and higher

harmonics to the magnitude of fundamental harmonic.

I+ Static power-supply current with the control (IN) pin at V+ or GND

v Output voltage during an undershoot event. This is measured by turning off a specific channel and applying an
ouTuy undershoot voltage at the input of the switch.

v Output voltage during an overshoot event. This is measured by turning off a specific channel and applying an overshoot
ouTo voltage at the input of the switch.
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¥ Texas DUAL 10-Q SPDT ANALOG SWITCH
INSTRUMENTS WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION
eom SCDS253—-SEPTEMBER 2007
TYPICAL CHARACTERISTICS
60 ‘ 12
5o A ——18V 0 TN
—25V| | 1"
/ —33V 8 el e .
0 50V | 1~ .
c S it~
5 / \ S el —— —40°C
T2 ! — 25°C | |
/)\L s —— 85°C ||
10 ‘_-_‘:_/_'___ e —
0 0
0.0 0.5 1.0 15 2.0 2.5 3.0
0 1 2 3 4 5 Veou (V)
Veom (V)
Figure 1. ron VS Vcom Figure 2. ron VS Veom (V4 =3.3V)
9 3.5
8 3.0
. z /
g . — A § 20 —— COM (ON)
s T b—" e 3 ——NC/NO (ON) /
T4 15 —
T | — _a0°C % NC/NO (OFF) //
3 — x~ /
— 25°C ® 1.0
2 — gc | - //
1 0.5
0 0.0
0 1 2 3 4 5 -40 25 85
VCOM (V) TA (OC)
Figure 3. ron VS Vecom (V+ =5V) Figure 4. Leakage Current vs Temperature
150 12
100 1 1.8V — 10 \
—25V — 8
50 33vi— 2 n
o NN 50V t e \ \ tON
2 Ke — loFF
o 0 = \\
o 5\ L 4 S~——
—-100 0
0 1 2 3 4 5 6
—-150
0 1 2 3 4 5 6 Vi (V)
Vbias (V)

Figure 5. Charge Injection vs Vcom

Figure 6. ton and toeg Vs Supply Voltage
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TYPICAL CHARACTERISTICS (continued)
4 25
— e
| _— 220
3 o
[}
m c
g | 815
[T ey
“6 2 — ton % —— V| Rising
\Z t > 1.0 V FaIIing —
o OFF ] IN
1 e <
(@]
S 05
0
40 2 8 > 0 1 2 3 4 5 6
Tp (°C)
Vi (V)
Figure 7. toy and topr Vs Temperature Figure 8. Logic-Level Threshold
0 0.35
» -‘_‘_"""'-\ \ 030 | LLH—T \
4 \ ] —18V
\’”\ 0.25 ——25V
6 \ < —3.3V
— ~ 0.20 ’
+
5 s \ 3 5.0V
£ 10 ——1.8V =035V \//ﬁ F 015 mma
o —— 25V +035V N \\ 040
-12 ——33V 035 \ mERill
_14 5V +0.35V 0.05
—-16 0.00
10 100 1000 10000 100000
_18 Frequency (Hz)
0.0E+00 2.0E+08 4.0E+08 6.0E+08 8.0E+08 1.0E+09 1.2E+09
Frequency (Hz)
Figure 9. Bandwidth (BW) Figure 10. Total Harmonic Distortion (THD) vs Frequency
0 0
-10 -10 —
20 —— T [T -20 Vad e :
@ 30 ,/, 8 30 — -
= < —18V
S 40 . —18V z 40 / 5V
3 / —25V S 50 M ’
g 50 g I —33V
g 83V & -60{ 50V
-60 50V = ‘ :
-70
-70
-80
-80
-90
-90
0.0E+00 2.0E+08 4.0E+08 6.0E+08 8.0E+08 1.0E+09 1.2E+09 -100
Frequency (Hz) 0.0E+00 2.0E+08 4.0E+08 6.0E+08 8.0E+08 1.0E+09 1.2E+09
Frequency (Hz)
Figure 11. Off Isolation Figure 12. Crosstalk
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DUAL 10-Q SPDT ANALOG SWITCH
WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION

SCDS253-SEPTEMBER 2007

TYPICAL CHARACTERISTICS (continued)

0.8

0.7

0.6

/

0.5
0.4

—

lcc (HA)

0.3

"
—85°C ||

0.2

L] ——25°C

0.1

P

L ——-40°C

/

0.0
-0.1

0.0

1.0 2.0 3.0 4.0 5.0 6.0

Vee (V)
Figure 13. Supply Current vs Supply Voltage
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PARAMETER MEASUREMENT INFORMATION

Vi
Ve
m Vcom
Channel ON
Vo L‘ | COM
| I Veom ~ VNO/NC o
N | | on lcom
COM
VIN —l >——| ViN=VigorV
GND
Figure 14. ON-State Resistance (r,,)
Vi
OFF-State Leakage Current
T Channel OFF
v VIN=Vigor V.
NC — _
m Veom VncOorVyo=0toVy
or
VNo _NO—‘ COM Vcom=0to V4

ON-State Leakage Current

ViN _IND__ Channel ON
ViN=VigorV .
GND VNc Or Vo = 0to V4, Veom = Open
J_ or
= Vnec or Vo = Open, Veou=0to V4

Figure 15. ON- and OFF-State Leakage Current (ICOM(ON)1 INC(OFF)i INO(OFF)! INC(ON)i INO(ON))

Vi
Vcowm
Capacitance —O/vo {]\O— _
Met v, Vgias = V4 or GND
eter NC
O Al ViN=Vigor Vi
| Vo | ) .
O | Capacitance is measured at NC,
VBias Vin IN | NO, COM, and IN inputs during
O D— — ON and OFF conditions.

GND
1

Figure 16. Capacitance (Ci, Ccomon): Cncorr) Cnoorr): Cncony: Cnoon)
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{’}3 TeEXAS DUAL 10-Q SPDT ANALOG SWITCH
INSTRUMENTS WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION
_ SCDS253—SEPTEMBER 2007
PARAMETER MEASUREMENT INFORMATION (continued)
Vi
T TEST RL CL
NC or NOJ} Vnc or Vo ton 300 Q 35 pF
Veoy 2 COM I l
| A NC or NO cL®@ I Ry torr 300 Q 35 pF
: _ _
v IN B Logic ) - V.
Input® GND | 1 o | [ [ o

Switch - vl
Output 90% 90%

(Vnc or Vo)

1

(@) Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t, <5 ns, t; <5 ns.
(@ ¢ includes probe and jig capacitance.
() See Electrical Characteristic for Vo

Figure 17. Turn-On (toy) and Turn-Off (toge) Time

V4 tr<5ns
T t;<5ns
Vi Logic
Vcom ViN o
NC or NO ’\'\C Input . 50%
NC or NO
A | cowm l
| RL CL  Switch v
CcoMm
Vin IN : I Output 90%  90%
D N = = \ /|
Logic | !
Input GND Vi =V,/2 I‘— teBMm —p
R.=50Q
- J_— CL=35pF
Figure 18. Break-Before-Make (tggy) Time
k Anal s
Network Analyzer —|—
50 @ Ve NC Channel ON: NC to COM
g {'\C coM Veow i Veom
Source Gain = 20 log —— dB
; NO A | Ve
Signal <«
I
= I
50Q VIN IN E | Network Analyzer Setup
GND Source Power =0 dBM
- T DC Bias = 350 mV
Figure 19. Frequency Response (BW)
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DUAL 10-Q SPDT ANALOG SWITCH *3 Texas
WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION INS{EVLVJ.MEETS

SCDS253-SEPTEMBER 2007

PARAMETER MEASUREMENT INFORMATION (continued)

Vi
Network Analyzer —|—
50 Q Vae NG Channel OFF: NC to COM
v M \Y
—> co Veom OFF Isolation = 20 log ~—M dB
Source 500 NO /O Ve
Signal -« 1= A
= = GND Network Analyzer Setup
50 Q J_
= Source Power =0 dBM
= DC Bias =350 mV
Figure 20. OFF Isolation (O50p)
Vi
Network Analyzer —|—
500 Channel ON: NC to COM
VNG | NC Channel OFF: NO to COM
— \'\o— Veowm Vio
Source -« Crosstalk = 20 log v dB
Signal NO A NC
Vo 50 Q
= GND
50 Network Analyzer Setup
J; i Source Power =0 dBM
= DC Bias =350 mV

Figure 21. Crosstalk (XtaLk)

VINH —— —_
Vs Logic v N -
T Input N OFF /™\__ON__ /'\_OFF

RcEN VINL

Vour ___j_

NC or NO {'\C
+ Vour AVout
VGEN — NCorNO 4 | COM l
I T

I
| Veen=0
Vin _llN >__| = Reen=0
R =1MQ
Logic -
Input GND CL _35 pF
J_ Qc =CL xAVour
= = VIN=Vigor Vi
Figure 22. Charge Injection (Qc)
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SOA62315

¥ Texas DUAL 10-Q SPDT ANALOG SWITCH
INSTRUMENTS WITH UNDERSHOOT/OVERSHOOT VOLTAGE PROTECTION

SCDS253-SEPTEMBER 2007

PARAMETER MEASUREMENT INFORMATION (continued)

Channel ON: COM to NC
V4/2
V+ VSOURCE =05V P-P
—|_ fsource = 600 Hz to 20 kHz
10 uF R R, =600 Q
NC =
Analyzer I I 10 uF CL=50pF
Vo ’\C [
CL NO !
I A CoM
RL VSoURCE
- GND
Figure 23. Total Harmonic Distortion (THD)
\'
—|: ViR
VNC or VNO

RL

NCorNO ¥ Vcom
Switch
Input __|ncorno £, 1

T | LT
IN : =
v, | _D_ _

Switch Input and Output for Undershoot Test

GND
J_ Switch Input 90 % 55V
= Vnc or Vo
(Open Socket) ;40,4 | |_‘__1£%_ oy
20 ns )
Switch Output = VoH
[
TEST RL cL V1R " (Vouru) \ ———— Vou-03
vV V, or GND
ouTy 100 kQ 10 pF 7v Switch OFF Switch Input and Output for Overshoot Test
v 100ka | 10pF | anp | +OrGND o
ouTo P . .
Switch OFF Switch Input 90 % 90 % 55V
VNC or VNO
(Open Socket) 10 %
Switch Output ———— Vo_+0.3
|
(Vouto) — VoL
Figure 24. Undershoot and Overshoot Test
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i3 TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 11-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TS5A623157DGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to 85 35R
TS5A623157DGSR.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40to 85 35R

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents TI'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. TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TS5A623157DGSR VSSOP | DGS 10 2500 330.0 12.4 525 | 335 | 1.25 | 8.0 12.0 Q1
TS5A623157DGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5A623157DGSR VSSOP DGS 10 2500 366.0 364.0 50.0
TS5A623157DGSR VSSOP DGS 10 2500 358.0 335.0 35.0
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

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 DATASHEETS), 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 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, TI's General Quality Guidelines, 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 Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

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