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5 Pin Configuration and Functions

DBV or DCK Package
5- Pin (SOT-23 or SC70)
Top View

NC | 1 hd Ej Vce
COM | 2 j:
GND [ 3 . < E IN

Pin Functions

PIN NUMBER NAME DESCRIPTION
1 NC Normally Closed
2 COM Common
3 GND Ground
4 IN Digital control pin, COM connected to NC when logic low
5 Vce Power Supply

YZP Package
5-Pin (DSBGA)
Bottom View

1 2

|2 ()
 |Co
() ()

Pin Functions

PIN NUMBER NAME DESCRIPTION
Al NC Normally Closed
B1 COM Common
C1 GND Ground
A2 Vee Power Supply
c2 IN Digital control pin, COM connected to NC when logic low

Copyright © 2005-2018, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings®®

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

MIN MAX | UNIT
Vee Supply voltage range ) -0.5 6.5 Y,
Ve Analog voltage range @ ®) -05 Vect|
Vcom 0.5
Ik Analog port diode current Vne, Veom <0 -50 mA
Inc On-state switch current Vie Veoy =010 Vee —200 200 A
Icom On-state peak switch current(® ’ —400 400
\V/ Digital input voltage range ®©) -05 65| V
Ik Digital clamp current V<0 -50 mA
lcc Continuous current through Ve 100 mA
lenD Continuous current through 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.
(6) Pulse at 1-ms duration < 10% duty cycle.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2000
Vesp)y Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +1000 \
c101® £l

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

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

MIN MAX UNIT
Vee Supply voltage range 1.65 5.5 \%
x“c Analog voltage range 0 Vee \%
coM
V| Digital input voltage range 0 Vee \%
6.4 Thermal Information
TS5A3167
THERMAL METRIC® DBV (SOT-23) | DCK (SOT-23) | YZP (DSBGA) UNIT
5 PINS 5 PINS 5 PINS

Roia Junction-to-ambient thermal resistance 230.3 268.0 146.2 °C/W
Rojctop) Junction-to-case (top) thermal resistance 111.9 171.8 14 °C/W
Ross Junction-to-board thermal resistance 69.5 64.5 39.3 °C/W
Wit Junction-to-top characterization parameter 33.0 40.5 0.7 °C/W
ViR Junction-to-board characterization parameter 69.0 62.9 39.8 °C/W
Roic(bot) Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/W

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

report.

Copyright © 2005-2018, Texas Instruments Incorporated
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6.5 Electrical Characteristics for 5-V Supply®
Vee =45V 1055V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL ‘ TEST CONDITIONS Ta Vce MIN TYP MAX| UNIT
Analog Switch
. 0 < Vpe € Vee, Switch ON, 25°C 08 11
Peak ON resistance Mpeak lcou = —100 MA, See Figure 13 ul 45V 12 Q
. Vne = 2.5V, Switch ON, 25°C 075 09
ON-state resistance Ton lcom = —100 MA, See Figure 13 Full 45V 1 Q
0 = Ve € Vee, o
‘ loom = —100 MA, _ 25°C 0.2
ON-state resistance r Switch ON, 45V 0
flatness on(flat) Vae=1V, 1.5V, 25V, See Figure 13 25°C : 0.15 0.25
Icom = =100 mA, Full 0.25
Vae=1V, 25°C 0 4 20
VCOM =45V,
INC(OFF) or 55V nA
NC Ve =45V, Switch OFF, Full -150 150
OFF leakage current Veom =1V, See Figure 14
Vnc=0t0 5.5V, 25°C -10 0.2 10
| ov A
NC(PWROFF) | Vcom = 5.5V 10 0, Full -50 so| "
Veom=1V, 25°C 0 4 20
VNC =45V,
ICOM(OFF) or 55V nA
COM Veom = 4.5V, Switch OFF, Full -150 150
OFF leakage current Ve =1V, See Figure 14
Veom =5.5V 100, 25°C -10 0.2 10
| ov A
COM(PWROFF) | v/ =010 5.5V, Ful 250 50 H
Ve =1V, 25°C 5 04 5
NC | Vou = Open, Switch ON, 55y A
ON leakage current NC(ON) Vi = 45V See Figure 15 Eull : _50 50
NC = 4.0V,
Vcowm = Open,
Veom=1V, 25°C 5 04 5
com | Ve = Open. Switch ON, 55\ A
ON leakage current COM(ON) Ve = 4.5V See Figure 15 Eull : —20 20
com = 4.9V,
Ve = Open,
Digital Control Inputs (IN)
Input logic high Viy Full 2.4 5.5 \%
Input logic low Vi Full 0 0.8 \%
Input leakage 25°C -2 03 2
I, | V,=55Vor0 55V nA
current S ! Full -20 20

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

Copyright © 2005-2018, Texas Instruments Incorporated
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6.6 Electrical Characteristics for 5-V Supply® (continued)
Vee =45V 1055V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | 1 | vec | MmN TP max| uniT

Dynamic
v v C. = 35 bF 25°C 5V 1 4.5 7.5

—on ti coMm = Vces L = 90 pF,

Turn-on time fon R.=50Q, See Figure 17 Eull 45V to 1 ol ™
55V
v v P 25°C 5V 4.5 8 11

_off ti com = Vces L =39 pF,

Turn-off time torF R, =50 Q, See Figure 17 Eull 45Vito| g 3l ™
55V ’

Charge injection Qc \égiz z 8 gtLee:l}ignuFré 20 25°C 5V 6 pC
NC _ Switch OFF, o
OFF capacitance Cnerr) | Ve =Vec OFGND, - g Figure 16 25°C 5V 19 pF
COM _ Switch OFF, o
OFF capacitance Ceomorr) | Veom =Vec Or GND, - goq Figure 16 25°C 5V 18 pF
NC _ Switch ON, o
ON capacitance Cneon) | Ve =Vec OFGND, - g0 Figure 16 25°C 5V 35.5 pF
COM _ Switch ON, o
ON capacitance Ceomon | Veom =Vec OF GND, - goq Figure 16 25°C 5V 35.5 pF
Digital input C V, = Ve or GND, See Figure 16 25°C 5V 2 pF
capacitance
Bandwidth BW |R =500, g‘é"gﬂ‘ig%:\é 18 25°C 5V 150 MHz
OFF isolation Oiso fR; 1 &OH?' g‘é":CFhigchFeF'lg 25°C 5V -62 dB
Total harmonic R =600 Q, f=20 Hz to 20 kHz, 0 o
distortion THD | =50 pF, See Figure 21 25°C 5V 0.005%
Supply
Positive supply _ ) 25°C 001 01
current lcc V| = Vcc or GND, Switch ON or OFF il 55V 1 HA

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

6 Copyright © 2005-2018, Texas Instruments Incorporated
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6.7 Electrical Characteristics for 3.3-V Supply®
Vee =3V 10 3.6V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS Ta Vce MIN TYP MAX| UNIT
Analog Switch
. 0 < Vpe € Vee, Switch ON, 25°C 13 16
Peak ON resistance Ipeak lcou = ~100 MA, See Figure 13 ul 3V 18 Q
. Ve =2V, Switch ON, 25°C 11 15
ON-state resistance fon lcom = —100 mA, See Figure 13 al 3V 17 Q
0= Vne £ Vee, o
ON : lcom = =100 mA, . 25°C 03
-state resistance r Switch ON, 3V o
flatness on(fiay Ve =2V, 0.8V, See Figure 13 | 25°C 0.15 0.25
Icom = =100 mA, Full 0.25
Ve =1V, 25°C -5 05 5
VCOM =3 V,
INC(OFF) or 36V nA
NC Ve =3V, Switch OFF, Full -50 50
OFF leakage current Veom =1V, See Figure 14
Ve =010 3.6V, 25°C -5 01 5
| ov A
NCPWROFF) | Veoy = 3.6 V 0 0, Full 25 25| "
Veom =1V, 25°C -5 05 5
VNC =3V,
ICOM(OFF) or 36V nA
COoM Veom =3V, Switch OFF, Full -50 50
OFF leakage current Ve =1V, See Figure 14
Veom =3.6 V10O, 25°C -5 01 5
| ov A
COM(PWROFF) | \/\ = 0 to 3.6 V, Full o5 25 2
Ve =1V, 25°C -2 03 2
NC | Vo = Open, Switch ON, a6V A
ON leakage current NC(ON) Vi = 3V See Figure 15 Eull : —20 20
NC =SV,
Vcowm = Open,
Veom=1V, 25°C -2 03 2
com | Ve = Open, Switch ON, . A
ON leakage current COM(ON) Ve =3V See Figure 15 Eull : —20 20
COM — ’
Ve = Open,
Digital Control Inputs (IN)
Input logic high Viy Full 5.5 \%
Input logic low Vi Full 0.8 \Y
25°C -2 03 2
Input leakage current s i V,=55Vor0 3.6V nA
Full -20 20

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

Copyright © 2005-2018, Texas Instruments Incorporated
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6.8 Electrical Characteristics for 3.3-V Supply® (continued)
Vee =3V 10 3.6V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS T, | vec | min 1Y max| unim

Dynamic

v v G = 35 oF 25°C 33V 1.5 5 9.5

_on ti com = Vce, L =359 pr,
Turn-on time fon R.=50Q, See Figure 17 Eull 3Vito 1.0 o ™
36V :
v v - 25°C 33V 45 8.5 11
_off ti coMm = Vces L =99 pF,
Turn-off time lorr RL=500Q, See Figure 17 Eull 3Vio 3 125 ™
36V '

Charge injection Q¢ \é(iiz z 8 gée:l:lignu':ré 20 25°C 3.3V 6 pC
NC _ Switch OFF, o
OFF capacitance Cneerr) | Vne = Vee or GND, See Figure 16 25°C 33V 19.5 pF
COM _ Switch OFF, o
OFF capacitance Ceomorr) | Veom =Vec OFGND, - go0 Figure 16 25°C 33V 18.5 PF
NC _ Switch ON, o
ON capacitance Cneen | Vine = Vee or GND, See Figure 16 25°C 33V 36 pF
COM _ Switch ON, o
ON capacitance Ceomony | Veom = Vee OF GND, - g Figure 16 25°C 33V 36 PF
Digital input C |V,=Veeor GND, See Figure 16 25°C 33V 2 pF
capacitance
Bandwidth BW |R =500, S‘é"gﬁ;gﬂ?g 18 25°C 33V 150 MHz
OFF isolation Oiso fR; 1 &OH?' g‘évgcg;gcdr':e':'lg 25°C 33V 62 dB
Total harmonic R =600 Q, f=20 Hz to 20 kHz, 0 o
distortion THD e~ 50 pF, See Figure 21 25°C 33V 0.01%
Supply
Positive supply _ . 25°C 0.001 0.05
current lcc V| = Vcc or GND, Switch ON or OFF i 36V 03 pA

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
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6.9 Electrical Characteristics for 2.5-V Supply®
Vee=2.3V 10 2.7V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS Ta Vce MIN TYP MAX| UNIT
Analog Switch
. 0 < Vpe € Vee, Switch ON, 25°C 18 24
Peak ON resistance Ipeak lcou = ~100 MA, See Figure 13 ul 23V 26 Q
i Vne =2V, Switch ON, 25°C 12 21
ON-state resistance fon lcom = —100 mA, See Figure 13 al 23V Y Q
0= Vne £ Vee, o
. ICOM =-100 mA, . 25°C 0.7
ON-state resistance r Switch ON, 23V o
flatness on(fiay Ve =2V, 0.8V, See Figure 13 | 25°C : 04 06
Icom = =100 mA, Full 0.6
Ve =1V, 25°C -5 03 5
VCOM =3 V,
INC(OFF) or 2.7V nA
NC Ve =3V, Switch OFF, Full -50 50
OFF leakage current Veom =1V, See Figure 14
Ve =010 3.6V, 25°C -2 0.05 2
| ov A
NCPWROFF) | Veoy = 3.6 V 0 0, Full ~15 5] "
Veom =1V, 25°C -5 03 5
VNC =3V,
ICOM(OFF) or 2.7V nA
COoM Veom =3V, Switch OFF, Full -50 50
OFF leakage current Ve =1V, See Figure 14
Veom =3.6 V10O, 25°C -2 0.05 2
| ov A
COM(PWROFF) | \/\ = 0 to 3.6 V, Full 15 15 2
Ve =1V, 25°C -2 03 2
NC | Vo = Open, Switch ON, 7y A
ON leakage current NC(ON) Vi = 3V See Figure 15 Eull : —20 20
NC =3V,
Vcowm = Open,
Veom=1V, 25°C -2 03 2
com | Ve = Open, Switch ON, b7y A
ON leakage current COM(ON) Ve =3V See Figure 15 Eull : —20 20
COM — ’
Ve = Open,
Digital Control Inputs (IN)
Input logic high Viy Full 1.8 5.5 \%
Input logic low Vi Full 0 0.6 \Y
25°C -2 03 2
Input leakage current s i V,=55Vor0 27V nA
Full -20 20

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
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6.10 Electrical Characteristics for 2.5-V Supply® (continued)
Vee=2.3V 10 2.7V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS T, | vec | min 1Y max| unim

Dynamic
v v C. = 35 oF 25°C 25V 2 6 10

_on ti com = Vces L =359 pr,

Turn-on time fon R.=50Q, See Figure 17 Eull 2.3Vto 1 12 ™
27V
v v - 25°C 25V 45 8 105

-off ti coM = Vce, L =99 pF,

Turn-off time torr RL=50Q, See Figure 17 Eull 2.3Vto 3 5 ™
27V

Charge injection Q¢ \R/,EEE z 8 gée:l:lignu':ré 20 25°C 25V 4 pC
NC _ Switch OFF, o
OFF capacitance Cnerr) | Ve =Vec OFGND, - g Figure 16 25°C 25V 19.5 pF
COM _ Switch OFF, o
OFF capacitance Ceomorr) | Veom = Vec O GND, - g Figure 16 25°C 25V 18.5 PF
NC _ Switch ON, o
ON capacitance Cneen) | Vne =Vec OrGND, - o0 Figure 16 25°C 25V 36.5 pF
COM _ Switch ON, o
ON capacitance Ccomon) | Voom = Vec OF GND, - g Figure 16 25°C 25V 36.5 pF
Digital input C |V,=Veeor GND, See Figure 16 25°C 25V 2 pF
capacitance
Bandwidth BW |R =500, S‘é"gﬁ;gﬂ?g 18 25°C 25V 150 MHz
OFF isolation Oiso fR; 1 fAOngz' g‘évgcg;gcdr':e':'lg 25°C 25V 62 dB
Total harmonic R =600 Q, f=20 Hz to 20 kHz, 0 o
distortion THD e = 50 pF, See Figure 21 25°C 25V 0.02%
Supply
Positive supply _ . 25°C 0.001 0.02
current lcc V| = Vcc or GND, Switch ON or OFF i 27V 0.25 pA

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

10
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6.11 Electrical Characteristics for 1.8-V Supply®
Vee =1.65V 10 1.95V, T, = —40°C to 85°C (unless otherwise noted)

PARAMETER | symBoL | TEST CONDITIONS | T Ve | MIN TYP mAX| unIT
Analog Switch
. 0 < Vpe € Vee, Switch ON, 25°C 42 25
Peak ON resistance Ipeak lcou = ~100 MA, See Figure 13 ul 1.65V 20 Q
i Vnc =2V, Switch ON, 25°C 16 3.9
ON-state resistance fon lcom = —100 mA, See Figure 13 al 1.65V . Q
0 < Ve < Vee, o
. ICOM =-100 mA, . 25°C 28
ON-state resistance r Switch ON, 165V o
flatness onftat Vae =2V, 0.8V, See Figure 13 | 25°C : 41 22
Icom =—100 mA, Full 27
Vne =1V, 25°C -5 5
VCOM =3 V,
INC(OFF) or 1.95V nA
NC Ve =3V, Switch OFF, Full -50 50
OFF leakage current Veom =1V, See Figure 14
Ve =010 3.6V, 25°C -2 2
| ov A
NCPWROF) | ooy =3.6 V10 0, Full ~10 0] "
Veom =1V, 25°C -5 5
VNC =3V,
ICOM(OFF) or 1.95V nA
COoM Veom =3V, Switch OFF, Full -50 50
OFF leakage current Ve =1V, See Figure 14
Veom =0103.6V, 25°C -2 2
| ov A
COM(PWROFF) | v/\ = 3.6 V/ 10 0, Full 10 10 2!
Ve =1V, 25°C -2 2
NC | Vo = Open, Switch ON, Los v A
ON leakage current NC(ON) Vi = 3V See Figure 15 Eull : —20 20
NC =SV,
Vcowm = Open,
Veom =1V, 25°C -2 2
com | Ve = Open, Switch ON, Lo5V A
ON leakage current COM(ON) Ve =3V See Figure 15 Eull : —20 20
COM — ’
Ve = Open,
Digital Control Inputs (IN)
Input logic high Viy Full 15 5.5 \%
Input logic low Vi Full 0 0.6 \Y
25°C -2 03 2
Input leakage current s i V,=55Vor0 195V nA
Full -20 20
(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
Copyright © 2005-2018, Texas Instruments Incorporated 11
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6.12 Electrical Characteristics for 1.8-V Supply® (continued)

Vee =1.65V 10 1.95V, T, = —40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS T, | vec | MmN TYP mAX| unIT

Dynamic

v v C. = 35 oF 25°C 1.8V 3 9 18

-on ti coMm = Vces L = 30 pF,
Turn-on time fon R.=50Q, See Figure 17 Eull 1.65Vto 1 20| ™
195V
v v - 25°C 1.8V 5 10 155
_off ti comMm = Vces L =99 pF,
Turn-off time torr RL=500, See Figure 17 Eull 1.65Vto 4 185 ™
195V ’

Charge injection Qc \égiz z 8 gge: FlignuFré 20 25°C 1.8V 2 pC
NC _ Switch OFF, o
OFF capacitance Cneerr) | Vive = Ve or GND, See Figure 16 25°C L8V 19.5 pF
COM _ Switch OFF, o
OFF capacitance Ceomorr) | Voom = Vec OF GND, - goq Figure 16 25°C 18V 18.5 pF
NC _ Switch ON, o
ON capacitance Cneen | Ve = Vee or GND, See Figure 16 25°C L8V 36.5 pF
COM _ Switch ON, o
ON capacitance Ceomon | Veom =Vec O GND,  go0 Figure 16 25°C 18V 36.5 pF
Digital input C V, = Ve or GND, See Figure 16 25°C 18V 2 pF
capacitance
Bandwidth BW |R =500, g\évg(?ig(a:\‘é 18 25°C 1.8V 150 MHz
OFF isolation Oiso fR; 1 5M°H£22' g‘éngFhig(a':eF'lg 25°C 18V -62 dB
Total harmonic R =600 Q, f =20 Hz to 20 kHz o o
distortion THD 1 = 50 pF, See Figure 21 25°C 18V 0.055%
Supply
Positive supply _ ) 25°C 0.001 0.01
current lcc V| = Vcc or GND, Switch ON or OFF i 195V 015 pA

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

12
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6.13 Typical Performance

3.5 1.4 T
Tp =85°C
3.0 1.2 f”"&_\\
~ BN e
25 / w Voc=1.8V 1.0 = i ———— M\‘“‘“««‘,
P [E——
s 20 \ g 08 ] s S
= < Tp = -40°C
S 15 \ S 06 |
|\ Voo=25V Ta=25°C
0.2
0.5 Veo=5V :
0.0 | 0.0
0 05 1 15 2 25 3 35 4 45 5 0 05 1 v 1-5(\/) 2 25 3
com
) Veowm (V) Figure 2. ron vs Vecom (Vec =3 V)
Figure 1. ron VS Vcom
1.0 | 14 ‘
0.9 Tp = 85°C 12 /
0.8 PN Ta=25°C A I INO/NC(OFF) y
0.7 —"""_MM_‘H‘M“"—H__“_UWM _,—'—"'”'J_.ﬂ’_‘ww“_ E 10
~ L € g
g 06 S g Icom(oFF /
c 05 s S 6
0.4 |- T, =-40°C :.f, 4 )NOINC(ON) |
|
8'2 § ) }COM(ON)
0.1 0
00 60 -40 -20 0 20 40 60 80 100
0 05 1 15 2 25 3 35 4 45 5 Ta (°C)
Vecowm (V) Figure 4. Leakage Current vs Temperature (Ve =5.5V)
Figure 3. ron VS Veom (Vec =5 V)
1.5 ‘ ‘ ‘ 14
1 Vcc= 3.3V /\ 12 \
/ / \\ torr
05 /| 10
2 Vee=5V |2 ton c~— ™
o = 8
o 0 m \
= / N
-0.5 3 I e
{ / 4
-1 ) w—
2
-1.5 0
0 05 1 15 2 25 3 35 4 45 & 0 1 5 3 4 5 6
‘ Bias \(oltgge (V) Vs (V)
Figure 5. Charge Injection (Qc) vs Vcou Figure 6. toy and togr vs Supply Voltage
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Typical Performance (continued)

12 3.0
10 25
torr 1
. L —
m S 20 Vv
c [~ IH
~ K]
9 ton a /
= —_— | =
S 4 = Vie
o 1.0
e Z
2 I
0.5
0
-60 -40 -20 0 20 40 60 80 100 0.0
. 0 1 2 3 4 5 6
Ta (°C) Ve (V
Figure 7. ton and topr Vs Temperature (Vee = 5 V) cc(V)
Figure 8. Logic Threshold vs Vcc
0 === yq 0
-1 TN -10
\ )
2 N\ -20 pe
~ -3 \\ o —30 //
& -
) \ = 40 /|
s -4 i) /"
3 g -50
2 7
-5 & pa
‘ 2 -60
\ < ﬂ/
-6 -70 a
\/~’
=7 -80
-8 -90
0.1 1 10 100 1000
1 1 1 1 1
0 F 0 MH 00 009 Frequency (MHz)
) r(.aquency (MH2) Figure 10. OFF Isolation vs Frequency (Vcc=5V)
Figure 9. Gain vs Frequency (Vcc =5 V)
0.009 AL 60
0.008 Voc =33V
50
0.007 ] \\
0.006 40
g 0.005 =3
) Veg=5V
T 0.004 - ce = 30 /
\\ -
0.003 20
0.002
0.001 10 /
/
10 100 1000 10000 100000
Frequency (Hz) -60 -40 -20 0 20 40 60 80 100
Figure 11. Total Harmonic Distortion vs Frequency Ta(°C)
(Vec=5V) Figure 12. Power-Supply Current vs Temperature
(Vec=5V)
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7 Parameter Measurement Information
Vee

OVNC NC
’\'\O COM Veom
Channel ON
Voom - Ve
fon  — 1
COM

Cv) Icom
Vi=VigorV

T l

Figure 13. ON-State Resistance (ry,)

VCC
v OFF-State Leakage Current
com Channel OFF
Vi=Viy

'IHMLK
o

=

&

ﬂ}d

o

2

i

Figure 14. OFF-State Leakage Current (Icomorr) IncorF) lcompwrorr), IncpwroFF)

VCC
OVNC NC
LL_O/V CcoM Vcom ON-State Leakage Current
_ | Channel ON
1 | Vi=VigorV,
- I
Vi IN D N
L
I GND

Figure 15. ON-State Leakage Current (Icomony Incon))
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Parameter Measurement Information (continued)

VCC
V|
C it o= =
apacitance [—0O~ A &
Meter VBias = Ve or GND
| : Vi=VigorV
V COM
Vaias O el i Capacitance is measured at NC,
Vv IN | COM, and IN inputs during ON
O'——[>— — and OFF conditions.
GND
Figure 16. Capacitance (C;, Ccomorr) Ccomon): Cnc(orr) Cncony)
VCC
—I_ TEST R CL Vcom
V|
NC | Vic ton 50 Q 35 pF Vee
Vcom com c @ R
- I - torr 50 Q 35 pF Ve

IN
\ - Logic Vee

Logic nput
Input (M) GND Vi) | | | | 0
1 ton ———m [Pt torF
= = Switch - ———
Output 90% 90%
(Vno)
(1) Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t, < 5 ns,

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

Figure 17. Turn-On (tgy) and Turn-Off Time (togr)

VCC
Network Analyzer —|—

Vne | NC Channel ON: NC to COM

g ’\'\C CoM Veom Vi = Vg or GND
Source

Signal J_ <«
50 Q %

Network Analyzer Setup

I
I
I
N Source Power = 0 dBm

IN
|> (632-mV P-P at 50-Q load)

GND
DC Bias = 350 mV

1

'||—|||I+—‘_<

Figure 18. Bandwidth (BW)
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Parameter Measurement Information (continued)

Network Analyzer

Vee

COoM

Channel OFF: NC to COM
V) = VCC or GND

Vcom

T
v
o

Network Analyzer Setup

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

DC Bias = 350 mV

Figure 19. OFF Isolation (O50)

50 Q Ve | NC
—»

Source 50 Q
Signal J_ <« |

il = |

- v, [ IN N

50 Q —l—+— |> GND
Vee
Raen

NC

tr<5ns.

>

C_ includes probe and jig capacitance.
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t, < 5 ns,

’\'\C COM

Vcom

H

Logic
Input
(Vi

Veom J—\_ AVcom

- T\ /___VIH
OFF _ON__/N\_OFF y,

v
x

Veen=0toVce
Rgen=0
CL=1nF

Q¢ =CL x DVcowm
Vi=VigorVy_

Figure 20. Charge Injection (Qc¢)

Channel ON: COM to NO
Vsource =Vec P-P

Vi=VigorV

fsource = 20 Hz to 20 kHz

R =600 Q
CL =50 pF

Audio Analyzer

NO

Source
Signal VN
600 Q
V| IN |>
600 Q T

(1) C,includes probe and jig capacitance.

Figure 21. Total Harmonic Distortion (THD)
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8 Detailed Description

8.1 Overview

The TS5A3167 is a bidirectional, single-channel, single-pole single-throw (SPST) analog switch that is designed
to operate from 1.65 V to 5.5 V. This device provides a signal switching solution while maintaining excellent
signal integrity, which makes the TS5A3367 suitable for a wide range of applications in various markets including
personal electronics, portable instrumentation, and test and measurement equipment. The device maintains the
signal integrity by its low ON-state resistance, excellent ON-state resistance matching, and total harmonic
distortion (THD) performance. The device consumes very low power and provides isolation when VCC = 0.

8.2 Functional Block Diagram

SPST o NC

CoM

k

Logic
Control

.

8.3 Feature Description

8.3.1 Isolation in Powered-Off Mode, Vo =0

When power is not supplied to the V¢ pin, Ve = 0, the signal paths NC and COM are high impedance. This is
specificed in the electrical characterisitics table under the COM and NC OFF leakage current when V¢ = 0.
Because the device is high impedance when it is not powered, you may connect other signals to the signal chain
without interference of the TS5A3167.

8.4 Device Functional Modes

Placing a logic low signal on the IN pin of the device will turn on the switch and provide a low impedance path
from NC to COM.

Table 1. Function Table

N NC TO COM,
COM TO NC
L ON
OFF

18 Copyright © 2005-2018, Texas Instruments Incorporated
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

The TS5A3167 switch is bidirectional, so the NC and COM pins can be used as either inputs or outputs. This
switch is typically used when there is one signal path that needs to be isolated at certian times.

9.2 Typical Application
33V

N N
o1

o1 pF
N

pF

A4 Velo
TASA3167

System

Controller NG
IN1

Device 1

Switch
Control
Logic

Signal
Path

Copyright © 2017, Texas Instruments Incorporated

Figure 22. Typical Application

9.2.1 Design Requirements
The TS5A3167 device can be properly operated without any external components.
Unused pin may be left floating or connected to ground.

Tl recommends pulling up the digital control pin (IN) to V¢ or pulling down to GND to avoid undesired switch
positions that could result from the floating pin. A floating digital pin could cause excess current consumption
refer to Implications of Slow or Floating CMOS Inputs.

9.2.2 Detailed Design Procedure

Select the appropriate supply voltage to cover the entire voltage swing of the signal passing through the switch
because the TS5A3167 input and output signal swing through NC and COM are dependent on the supply
voltage Vc. For example, if the desired signal level to pass through the switch is 5 V, V¢ must be greater than
or equal to 5 V. V¢ = 3.3 V would not be valid for passing a 5-V signal since the analog signal voltage cannot
exceed the supply.

Copyright © 2005-2018, Texas Instruments Incorporated 19
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Typical Application (continued)
9.2.3 Application Curves

3.5

3.0

2.5 /"\ Vee=1.8V

2-0 \
15
/-\\_/‘k,\vcc =25V

1.0 — St —Vee=33V

l————
kw———»"’%ﬁ‘

0.5 Vcc=5V T

0.0 |
0 05 1 15 2 25 3 35 4 45 5

Veowm (V)
Figure 23. ry, VS Veoum

P
=

Fon (V)

10 Power Supply Recommendations

Tl recommends proper power-supply sequencing for all CMOS devices. Do not exceed the absolute maximum
ratings, because stresses beyond the listed ratings can cause permanent damage to the device. It is
recommended that V¢ is powered on first, followed by NC or COM but not required because of the Isolation in
Powered-Off Mode, V¢ = 0 feature.

Although it is not required, power-supply bypassing improves noise margin and prevents switching noise
propagation from the V¢ supply to other components. A 0.1-uF capacitor, connected from V¢ to GND, is
adequate for most applications.

20 Copyright © 2005-2018, Texas Instruments Incorporated
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11 Layout

11.1 Layout Guidelines

Tl recommends following common printed-circuit board layout guidelines to ensure reliability of the device.
 Bypass capacitors should be used on power supplies.

* Short trace lengths should be used to avoid excessive loading.

11.2 Layout Example

() = VIA to GND Plane

~_~

OOA

() 0603 Cap

To Device 1
<+ NC
To System

|
I
l
[
e ‘
|
|
|
:
|
«— |
|
|
|
|
|
|
!
I
I
I
|

GND () To System Controller

i —

Figure 24. Example Layout
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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 ©)
@ ©)
TS5A3167DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to 85 (JATF, JATR)
(JATH, JATP)
TS5A3167DBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 (JATF, JATR)
(JATH, JATP)
TS5A3167DCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU | NIPDAU  Level-1-260C-UNLIM -40to 85 (JG5, JGF, JGR)
(JGH, JGP, JGS)
TS5A3167DCKR.B Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 (JG5, JGF, JGR)
(JGH, JGP, JGS)
TS5A3167DCKRG4 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU | NIPDAU  Level-1-260C-UNLIM -40to 85 (JG5, JGF, JGR)
(JGH, JGP, JGS)
TS5A3167DCKRG4.B Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 (JG5, JGF, JGR)
(JGH, JGP, JGS)
TS5A3167YZPR Active Production DSBGA (YZP) | 5 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 JGN
TS5A3167YZPR.B Active Production DSBGA (YZP) | 5 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 JGN

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

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

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

) |ead 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.
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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. 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO0 O 00 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)
TS5A3167DBVR SOT-23 DBV 5 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
TS5A3167DCKR SC70 DCK 5 3000 180.0 8.4 247 | 23 125 | 40 8.0 Q3
TS5A3167DCKRG4 SC70 DCK 5 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TS5A3167YZPR DSBGA YZP 5 3000 178.0 9.2 1.02 | 1.52 | 0.63 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5A3167DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TS5A3167DCKR SC70 DCK 5 3000 202.0 201.0 28.0
TS5A3167DCKRG4 SC70 DCK 5 3000 202.0 201.0 28.0
TS5A3167YZPR DSBGA YZP 5 3000 220.0 220.0 35.0

Pack Materials-Page 2



0 PACKAGE OUTLINE
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

E——‘

BALLAL— |

CORNER

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

[ [0.01500 [c|A[B]

4219492/A 05/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

= (05) TYP =

5X (3 0.23) W P
+ ‘L +
|
|
|

5

(0.5) TYP |

LAND PATTERN EXAMPLE
SCALE:40X

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

/
N ¢

(@0.23) \
METAL METAL UNDER

SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4219492/A 05/2017

NOTES: (continued)

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

DIE SIZE BALL GRID ARRAY

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

SYMM

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

4219492/A 05/2017

NOTES: (continued)

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

INSTRUMENTS
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

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

i

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/K 08/2024

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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/K 08/2024

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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