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5 Pin Configuration and Functions

RGY Package

16-Pin VQFN
(Top View)
I .
=1 >
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O | |
— [{e}
—
- — —————— ~ r— _
N2 |2 ) 15 _ _| 2EN
| _ I I - —
- | |14 N
| _ I I _
1s3 [ _1a Thermal | 13 | 2s4
I Pad I
| _ - —
12 15 | 12 | _| 2s3
| _ I I - —
s L _1e | 11 _| 2s2
| _ \ I - —
o [ 17 \______ s 10 _ | 2s1
[ce] [}
| |
\_ L L J
a a Not to scale
=z N
O

If exposed thermal pad is used, it must be connected as a secondary ground or left electrically open.

Pin Functions

e PH\ILAME TYPE DESCRIPTION
7 1D 1/0 Common path for switch 1
1 1EN | Active-low enable for switch 1
6 181 1/0 Switch 1 channel 1
5 1S2 1/0 Switch 1 channel 2
4 1S3 1/0 Switch 1 channel 3
3 154 1/0 Switch 1 channel 4
9 2D 1/0 Common path for switch 2
15 2EN | Active-low enable for switch 2
10 2S1 1/0 Switch 2 channel 1
11 2S2 1/0 Switch 2 channel 2
12 2S3 1/0 Switch 2 channel 3
13 254 1/0 Switch 2 channel 4
8 GND - Ground
14 IN1 | Switch 1 input select
2 IN2 | Switch 2 input select
16 V+ - Supply voltage

Copyright © 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

\A Supply voltage ©® -0.5 4.6 Y

Vs, Vp | Analog voltage® 4 -0.5 4.6 \Y

:SK' Analog port clamp current Vs, Vp <0 -50 mA

DK

Is, Ip | ON-state switch current Vs, Vp=0to 7V -128 128 mA

V| Digital input voltage -0.5 4.6 \%

Ik Digital input clamp current® ) V<0 -50 mA

Iy Continuous current through V. 100 mA
IoND Continuous current through GND -100 mA
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed underAbsolute Maximum Ratings may cause permanent damage to thedevice. These are stress ratings
only, and functional operation of the device at these or any otherconditions beyond those indicated under Recommended
OperatingConditions is not implied. Exposure to absolute-maximum-rated conditions for extendedperiods may affect device reliability.

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

(3) All voltages are with respect to ground, unless otherwisespecified.

(4) The input and output voltage ratings may be exceeded if theinput and output clamp-current ratings are observed.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +1500
VEsp) | Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +1000 \
c101® £l

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

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Vio Switch input/output voltage range 0 3.6 \%
V+ Supply voltage range 2.3 3.6 \%
\ Control input voltage range 0 3.6 \Y,
Ta Operating Temperature Range -40 125 °C

6.4 Thermal Information

TS3A5017-Q1
THERMAL METRIC® RGY (VQFN) UNIT
16 PINS
Roia Junction-to-ambient thermal resistance 47.1 °C/IW
Roac(op) Junction-to-case (top) thermal resistance 58.5 °C/IW
Rois Junction-to-board thermal resistance 24.0 °CIW
Wit Junction-to-top characterization parameter 1.8 °CIW
Vi Junction-to-board characterization parameter 24.0 °C/W

(1) For more information about traditional and new thermalmetrics, see the IC Package ThermalMetrics application report .

4 Copyright © 2018, Texas Instruments Incorporated
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6.5 Electrical Characteristics for 3.3-VSupply
V, =27V 10 3.6V, Ty =-40°C to125°C (unless otherwise noted)®

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
Analog Switch
Vp, Vs Analog signal range 0 \'A \
Ta = 25°C
11
. ON-state 0<Vg<V,, Switch ON, V,=3V 0
on resistance Ip =-32 mA, see @ 12 T = Full 16
V,=3V
on Ta = 25°C 1
state Vs=21V, Switch ON, V,=3V
Argn resistance match =32 mA see B 12 - Q
between channels b= ' Ta=Full 5
V,=3V
Ta = 25°C
7
. ON-state 0<VgsV,, Switch ON, V,=3V 0
onfiay resistance flatness Ip =-32 mA, see B 12 T, = Full 1
V,=3V
Ta = 25°C
| Vs=1V,Vp=3V, V,=36V 0.05
S(OFF) or _
s Vs=3V,Vp=1V, Ta = Ful -0.3 0.3
Switch OFF, V,=36V
OFF leakage see B 13 — 750 hA
current Ta=25°C 05
| Vs=0103.6V, V,=0V
SPWR(OFF) Vp=3.6Vt00, =
D Ta = Full _10 10
,=0V
Ta = 25°C
| Vs=1V,Vp=3V, V,=36V 0.05
D(OFF) or _
D Vs=3V,Vp=1V, Ta = Ful -0.3 0.3
Switch OFF, V,=36V
OFF leakage see B 13 — 750 hA
current Ta=25°C 05
| Vp=01t03.6V, V,=0V
DPWR(OFF) Vs=3.6V100, =
s Ta = Full 20 20
V,=0V
Vs=1V,Vp= Ta = 25°C 0.05
S Open, Switch ON, V.=36V
Ision) ON leakage or see B 14 N pA
current Vg=3V,Vp= Ta=Full 0.3 03
Open, V,=36V
D Open, S Ay 0.05
’ Switch ON, o
Ipony ON leakage or see B 14 ~ pA
current Vp=3V,Vg= Ta=Full 03 0.3
Open, V,=36V
Digital Control Inputs (IN1, IN2, EN)®
Vi{ Input logic high Ta = Full 2 V., \
Vi Input logic low Ta = Full 0 0.8 \
ot leak \T/A - 256(\:/ 0.05
o nput leakage V,=V, or 0 +=3. WA
current Ta = Full 1 1
V,=36V -
- Veen = 0, Rgen = 0, i Ta=25°C
&3]
Qc Charge injection CL=0.1nF, See B 21 V,=33V 5 pC
s Vs =V, or GND, Ta = 25°C
Cs(orr) OFF capacitance Switch OFF, See [ 15 V,=33V 45 pF
D Vp =V, or GND, - Ta = 25°C
. B q1 1 F
Co(orr) OFF capacitance Switch OFF, See 5 V,=33V 9 p
S Vg =V, or GND, Tp=25°C
. . 15 27 F
Csom ON capacitance Switch ON, See & V,=33V P

(1) The algebraic convention, whereby the most negative value is aminimum and the most positive value is a maximum
(2) All unused digital inputs of the device must be held atV, or GND to ensure proper device operation. Refer to the Tl applicationreport,

Implications of Slow or Floating CMOS Inputs, literaturenumber SCBA0O4.

Copyright © 2018, Texas Instruments Incorporated
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Electrical Characteristics for 3.3-VSupply (continued)
V,=27V1t03.6V, T, =-40°C to125°C (unless otherwise noted)®
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
D Vp = V, or GND, i Tp=25°C
2
Coon ON capacitance Switch ON, See i 15 V,=33V 21 PF
Digital input . Ta=25°C
= 3
C capacitance V, =V, or GND, See B 15 V,=33V 3 pF
) R, =50Q, Tp=25°C
&
BW Bandwidth Switch ON, See B 17 V,=33V 165 MHz
A R, =50Q, - Tp=25°C
Oiso OFF isolation f= 1 MHz, See H 18 V,=33V —69 dB
; ; RL=500Q, - Ta=25°C
2
Oiso OFF isolation f= 10 MHz, See § 18 V,=33V -49 dB
R.=50Q, T, = 25°C
3 —
XTALK Crosstalk f= 1 MHz, See B 19 V,=33V 69 dB
' R, =50Q, Tp=25°C
&
XTALK(ADY) Crosstalk adjacent f= 1 MHz, See B 20 V,=33V -80 dB
Total harmonic R, =600 Q, f=20Hz to 20 kHz, | T, =25°C o
THD distortion C_ =50 pF, see B 22 V,=33V 025 %
Supply
» | \1;’* - 556% 25 7
I Positive supply V| = V, or GND, Switch ON or OFF  [—— WA
current Ta = Full 10
V,=36V

6.6 Electrical Characteristics for 2.5-VSupply
V,=23V 1027V, Ty =-40°C t0125°C (unless otherwise noted)®

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Analog Switch
Analog signal
Vp, Vs range 0 V| V
Ta = 25°C
, 22
; ON-state 0<Vg<V,, Switch ON, V,=23V o
on resistance Ip = =24 mA, see B 12 Ta = Full 28
V,=23V
Ta = 25°C 1
Ar, rcézli-sst?rtlie match Vs=16V. Switch ON, V=23V Q
on - 2] _
between channels |0 = ~24 MA, see [ 12 \T/A = Z%”V 5
L =2
Ta = 25°C
_ 18
; ON-state 0<Vg<V,, Switch ON, V=23V o
on(flat) resistance flatness | Ip = —24 mA, see @ 12 T = Full o
V=23V
Ta =25°C
Vs=05V,Vp=22V, V/i —o7v 0.05
Is(oFr) or —
S Ve=22V,Vp=05V, Ta=Full —03 0.3
Switch OFF, V=27V
OFF leakage see B 13 — pA
current Ta=25°C 0.5
| Vg=01t02.7V, Vi=0V
SPWR(OFF) Vp=27Vto0, Ta = Full 15 15
V,=0V i

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

6 Copyright © 2018, Texas Instruments Incorporated
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Electrical Characteristics for 2.5-VSupply (continued)

V,=23V 1027V, T, =-40°C to125°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Ta =25°C
Vs=05V,Vp=22V, V/i —o7v 0.05
Ip(oFF) or .
Vg =22V, Vp =05V, Ta=Full —03 0.3
D . _
Switch OFF, V=27V
OFF leakage see B 13 — pA
current Ta=25°C 0.5
| Vp=0t02.7V, V,=0V
DPWR(OFF) Vg=27Vto0, Ta = Full 20 20
V,=0V )
Tp = 25°C
S Vs =05V, Vo =0pen. | guich on, Ve=27V 005
Ision) ON leakage or see & 14 T = Ful pA
current Vs =2.2V, Vp = Open, VA - 2u7 v 03 0.3
L= 2.
Tp = 25°C
D Vo =05V, Vs =0pen, | g ich on, V,=27V 0.05
Ipony ON leakage or see & 14 m—— pA
current Vp =22V, Vg = Open, VA - 2u7 v 03 0.3
L= 2.
Logic Inputs (IN1, IN2, EN)@
\im Input logic high Ta = Full 1.7 Vi Y
VL Input logic low Ta = Full 0.7 \%
Input leak \T/A i 257(\:/ 0.05
s crsﬁtjenfa a0 Vi=V,or0 — HA
Ta = Full 1 1
V=27V
P Veen = 0, Rgen = 0, Ta = Full
Qc Charge injection CL=0.1nF, See H 21 V,=25V 3 pC
s Vs =V, or GND, - Ta = Full
Csorm) OFF capacitance | Switch OFF, See B 15 V,=25V 45 pF
D Vp =V, or GND, - Ta = Full
Cocor) OFF capacitance | Switch OFF, See [ 15 V,=25V 18.5 pF
s Vs = V, or GND, i Ta = Full
3
Cson) ON capacitance Switch ON, See B 15 V,=25V 26 pF
D Vp = V, or GND, i Ta = Full
. . &
Coeon) ON capacitance | Switch ON, See B 15 V,=25V 26 PF
Digital input _ = Ta = Full
C capacitance V| =V, or GND, See B 15 ViZos5v 3 pF
. RL =50 Q, =] TA = Full
BW Bandwidth Switch ON, See B 17 V, =25V 165 MHz
. . RL =50 Q, =] TA = Full
Oiso OFF isolation Aoy See @ 18 Vi—25v -69 dB
. . R, =50 Q, =] Ta= Full
Oiso OFF isolation £ 70 MHs, See H 18 Vi—25V 49 dB
R, =50 Q, =] Ta= Full
XTALK Crosstalk f= 1 MHz, See B 19 V, =25V —69 dB
. RL =50 Q, = TA = Full
Xtalk@apg) | Crosstalk adjacent f= 1 MHz, See B 20 =25V -85 dB
THD Total harmonic R_ =600 Q, f =20 Hz to 20 kHz, Ta = Full 03 %
distortion C_ =50 pF, see § 22 V,=25V '
Supply

(2) All unused digital inputs of the device must be held atV, or GND to ensure proper device operation. Refer to the Tl applicationreport,
Implications of Slow or Floating CMOS Inputs, literaturenumber SCBA0O4.

Copyright © 2018, Texas Instruments Incorporated
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Electrical Characteristics for 2.5-VSupply (continued)

V,=23V 1027V, T, =-40°C to125°C (unless otherwise noted)®

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
posiive suppl Viz27v 25 7
I, ositive supply V| =V, or GND, Switch ON or OFF e WA
current Ta = Full 10
V,=27V
6.7 Switching Characteristics for 3.3-VSupply
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS TYP MAX [ UNIT
Ta=25°C
5 9.5
t Turnon time® Vo =2V, CL = 35 pF, V=33V ns
ON R_ =300 Q, see @ 16 Ta = Full
V,=3Vt036V 10.5
Ta=25°C
15 35
t Turnoff time® Vo=2V, Cu =35 pF, Vi=33V ns
OFF R, =300 Q, see B 16 T, = Full 5
V.=3V1t03.6V i
(1) Specified by design, not tested in production
6.8 Switching Characteristics for 2.5-VSupply
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS TYP MAX | UNIT
\% 2V C_=35pF \T/A - 355% ° 8
e @ com = ) L= 39 pF, +T 4
ton Turnon time R, =300 Q. see B 16 Tz Ful . ns
V,=23Vto27V 0
Ta=25°C
2 45
) Veom =2 V, C_ = 35 pF, Vi=25V
(6] com L
torr Turnoff time R, = 300 O, see & 16 T,z Ful ns
V,=23Vto27V 6

(1) Specified by design, not tested in production.

MY © 2018, Texas Instruments Incorporated
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6.9 Typical Characteristics

18 T 12
16 | TA = 2500 /\\
10
14 7\ V,=25V 85°C /\
12 / \ 8 —— o5°¢ 7 \\
@ 10 a &/ T~
g s / }\ Z © —
p / / O o
6 /// V,=33V — T =
+=3
4 ___-‘-/-—/ "] i
o —40°C
2
0 0
0 1 2 3 4 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
VCOM V) Veom (V)
1. I'on VS VCOM 2. I'on VS VCOM (V+ =33 V)
18 40 I
16 2\ ‘ INc(oN)

14 4 /A§\ 30 | IQOM(ON) ~/
12 N NO(ON) /

T
S|l sscC y 5 \4
c V4 Y £ 20
B 8lasc \’,// \\ 3 |
6 />O‘/ o 'NC(OFF)\/ COM(OFF)
4 -'é/ £ 10 S
(0] /
|
2 — —40°C / / ™~ INO(OFF)
‘ — /
0 0 —_— ‘
0.0 0.5 1.0 1.5 2.0 25 3.0 _40 o5 85
Veom (V) Ta (°C)
3. on VS Veom (V4 =2.5V) 4. Leakage Current vs Temperature (V, = 3.6 V)
45 | | 9 ‘
- 8
4.0 V,=33V \‘ON
35 e ~ 7 —_
G 30 N 6
e N\ T 5
2.5 2 =
B 20 L4
Q9 [e] t
= = OFF
o 1.5 z 3
o \ K 5 ——
®©
05 AN 1
0.0 %20 25 3.0 35 4.0
00 05 10 15 20 25 30 35 . : : : :
Veom (V) VetV
5. Charge Injection (Qc) Vs Vcom 6. ton and topr Vs Supply Voltage
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Typical Characteristics (T X)

2.0 0
1.8 Y
< 16 -2
£ V L —
o 14 IH
2 1.2 \ - \l
e 1. IL o
o — c
£ 1.0 — E -6 \
% 0.8 8
- 06 -8
= 0.4
D
2 0.
-1
3 02 0
0.0 -12
20 22 24 26 28 3.0 32 34 36 38 4.0 0.1 1 10 100 1000
vV, (V) Frequency (MHz)
7. Logic-Level Threshold vs V. 8. Bandwidth (Gain vs Frequency) (V4 =3.3V)
0 0.35
-10 \
—20 A~ 0.30 u
-30 »
8 -40 g 0.25 N
c < -
g 0 A o
-60 0.20
” =
-70 s
A
-80 4 0.15
]
-90
-100 0.10
0.1 1 10 100 1000 10 100 1000 10K 100 K
Frequency (MHz) Frequency (Hz)
9. OFF Isolation and Crosstalk vs Frequency 10. Total Harmonic Distortion vs Frequency
(V+=33V)
3.5
3.0
—
—
—
2.5 \
]
2.0
S1s
=
1.0
0.5
0.0
-40 25 85
Ta(°C)
11. Power-Supply Current vs Temperature
(V+=3.6V)
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7 Parameter Measurement Information

Vs

SrSs T .

12. ON-State Resistance (rqp)

$q

D

|

- |

IN or EN |
D>

GND

"i—'IIL—I;

il

Channel ON

Vp -V orV,
fon = D SZ-IS4 s1 fo)
D
V| = VyorV

OFF-State Leakage Current
Channel OFF
Vi=ViyorV
VS1 or Vsz_s4 =0to V+

and
Vp=V,to0

13. OFF-State Leakage Current (Iporr), Isorr)

S-S,
o) cr%4 Al

V.
T

S1
[ o

IN or EN

_>J

"i—'IIL—L<

GND

il

ON-State Leakage Current
Channel ON
Vi=VyorV,

14. ON-State Leakage Current (Ipon, lsion))

RN © 2018, Texas Instruments Incorporated
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Parameter Measurement Information (3T R)

V.
T

\/ -
st S Vgjas = V4 to GND

O
Capacitance —O/v k Vi=ViyorVy
Meter

Vsasa | s,5, . .
O A | Capacitance is measured at S1,

| Vo D | $2-S4, D, and IN inputs during

VBias | ON and OFF conditions.
o D~ -

IN or EN

GND

1

15. Capacitance (C|, CD(OFF)1 CD(ON)v CS(OFF): CS(ON))

V.
T TEST RL CL
V.
S1 $1 ton 300 Q 35 pF
V (Q)_M
P c.® RL
| A S»Sy I torr | 300Q | 35pF
I
| = =
V| —D—J Logic Vs
J— O, O,
Logic IN or EN D G In(pvu; X50 Yo X50 % .
Input(A) I ! | | | |
J_ = = ton ¢ > ¢ > tC)FF
= = Switch - .
Output 90% 90%
(Vs1)
A. Al input pulses are supplied by generators having the following characteristics:

PRR <10 MHz, Zo =50 Q, t,<5ns, ;< 5ns.
B. C_ includes probe and jig capacitance.
C. See Electrical Characteristics for Vp.

16. Turnon (tgy) and Turnoff Time (topg)

V.
Network Analyzer —|—
Channel ON: S;to D
50 Q Vs1 S4 V= V, or GND
—» v D Vp
Source
. S,-S A
Signal <« o1—2%>4 I Network Analyzer Setup
IN or EN
- v, _! Source Power = 0 dBm
50 Q —l—*'— | > GND (632-mV P-P at 50-Q load)
T J_ DC Bias = 350 mV

17. Bandwidth (BW)
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Parameter Measurement Information (3T R)

Vb

Vi
Network Analyzer —|—
50 Q Vsq S
Source
Signal -« soa ] S2Ss A& |
J__ = IN or EN |
= VI _l

50 Q%

Network Analyzer

[@)]
=
o

u||—||I}+—‘
|||—

18. OFF lIsolation (O;s0)

Network Analyzer

19. Crosstalk (Xtaik)

V.
T

WA

50 Q Vs S
—>» '\l\o D Vp
Source Vso.s4
Signal +— S2Ss A |
L IN or EN I
= v,
50 Q -
GND

Vb

50 Q

50 Q V1S 1S1

> ¥ 1D
Source O

Signal <« Vas| 284 |
J_ - | 2D

— - JIN or EN |

- VI - |

50 Q
GND

50 Q

20. Adjacent Crosstalk (Xtaix)

Channel OFF: Sto D
V= V,or GND

Network Analyzer Setup

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

DC Bias = 350 mV

Channel ON: S, to D
Channel OFF: S,-S, to D
V= V, or GND

Network Analyzer Setup

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

DC Bias = 350 mV

Channel ON: §,; to D

Network Analyzer Setup

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

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

V.

Input
T V) OFF /\_ON , OFF vy,
RGeN S

D V
+ {,\C = Vp _/_\_ Avp
VGEN —_ _ |S2S4 A l
:T|: IN or EN I VGEN =0toV,

I
I
\'A |
|D - Reen =0
Logic C_=0.1nF

Input(® GND Qc =C, xAVp
J_ V,=VjyorV,
A. Al input pulses are supplied by generators having the following characteristics:

PRR <10 MHz, Z5 =50 Q, t,<5ns, ;< 5ns.
B. C_includes probe and jig capacitance.

21. Charge Injection (Q¢)

Channel ON: Dto S Vi=VjyorV,
Vsource = V+ P-P fsource = 20 Hz to 20 kHz
V,/2
Vs
Audio Analyzer T RL
S 10 uF
1
Source 10 ||J|F D O/\} |7
Signal VN i A
600 Q | S-S CL
600 . A SrSe |
V) IN or EN
N =

GND
L

N soon% -

A. C_includes probe and jig capacitance.

22. Total Harmonic Distortion (THD)

14
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8 Detailed Description

8.1 Overview

The TS3A5017-Q1 is a dual Single-Pole-4-Throw (SP4T) solid-state analog switch. The TS3A5017-Q1, like all
analog switches, is bidirectional. Each D pin connects to its four respective S pins, with the switch connection
dependent on the status of EN, IN2, and IN1. See ik 1 for the switch configuration truth table.

8.2 Functional Block Diagram

EN

IN1 !
IN2 ' !
| |
|
(D —
! :
| |
'f::]. >|
|
s
|
- i
D M1 s1
1 S2
[1 53
1 54

23. Functional Block Diagram (Each Switch)

8.3 Feature Description

Isolation in powered-down mode allows signals to be present at the inputs while the switch is powered off without
causing damage to the device. The low ON-state resistance and low charge injection give the TS3A5017-Q1
better performance at higher speeds.

8.4 Device Functional Modes

# 1. Function Table

EN IN2 IN1 ES’.TrgSD
L L L D=S,
L L H D=S,
L H L D=5,
L H H D=S,
H X X OFF

RN © 2018, Texas Instruments Incorporated 15
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9 Application and Implementation

x

/:

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 TS3A5017-Q1 can be used in a variety of customer systems. The TS3A5017-Q1 can be used anywhere
multiple analog or digital signals must be selected to pass across a single line.

9.2 Typical Application

33V »

IN1 S2
[ [ “«—> To/From

IN2 s3 |  System

C or System
Logic NN I [ <~

GND

1 I

24. System Schematic for TS3A5017-Q1

9.2.1 Design Requirements

In this particular application, V+ was 3.3 V, although V+ is allowed to be any voltage specified in Recommended
Operating Conditions. A decoupling capacitor is recommended on the V+ pin. See Power Supply
Recommendations for more details.

9.2.2 Detailed Design Procedure

In this application, EN, IN1, and IN2 are, by default, pulled low to GND. Choose these resistor sizes based on
the current driving strength of the GPIO, the desired power consumption, and the switching frequency (if
applicable). If the GPIO is open-drain, use pullup resistors instead.

16 MY © 2018, Texas Instruments Incorporated
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Typical Application (3ETR)
9.2.3 Application Curve

5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

toFF

ton torr (ns)

-40 25 85
Tp (°C)

25. ton and toee Vs Temperature (V. = 3.3 V)

10 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
Recommended Operation Conditions.

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, a 0.1-uF bypass capacitor is recommended. If there are multiple pins labeled V¢, then a 0.01-uF or
0.022-pF capacitor is recommended for each V¢ because the V¢ pins will be tied together internally. For
devices with dual-supply pins operating at different voltages, for example Vcc and Vpp, a 0.1-uF bypass
capacitor is recommended for each supply pin. It is acceptable to parallel multiple bypass capacitors to reject
different frequencies of noise. 0.1-uF and 1-uF capacitors are commonly used in parallel. The bypass capacitor
should be installed as close to the power terminal as possible for best results.

MR © 2018, Texas Instruments Incorporated 17
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11 Layout

11.1 Layout Guidelines

Reflections and matching are closely related to loop antenna theory, but different enough to warrant their own
discussion. When a PCB trace turns a corner at a 90° angle, a reflection can occur. This is primarily due to the
change of width of the trace. At the apex of the turn, the trace width is increased to 1.414 times its width. This
upsets the transmission line characteristics, especially the distributed capacitance and self-inductance of the
trace — resulting in the reflection. It is a given that not all PCB traces can be straight, and the traces will turn
corners. 26 shows progressively better techniques of rounding corners. Only the last example maintains
constant trace width and minimizes reflections.

Unused switch 1/Os, such as NO, NC, and COM, can be left floating or tied to GND. However, the IN1, IN2, and
EN pins must be driven high or low. Due to partial transistor turnon when control inputs are at threshold levels,
floating control inputs can cause increased Icc or unknown switch selection states. See Implications of Slow or
Floating CMOS Inputs, SCBA004 for more details.

11.2 Layout Example
WORST BETTER BEST

1%
/1W min.

W
26. Trace Example
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Ton BT COM F1 NC 8% NO it 11 22 [a] f) HL BH

Aron RE ST AR OB IE H] ron (K22 1H
Ton(flat) BUE AT, R8P ron SOE 5 i/ ME 2 8 ) 22 18
INC(OFF) AHRLEE (NC 2] COM) AL T-RWRRASET, £ NC i H 45 i it FRR
Inc(oN) HREIE (NC B COM) 4T FiEIRES Bl (COM) AT FFBORASI, 75 NC 3 1075 ) itk f i
INO(OFF) FARGETE (NO F COM) AbT-SRWRIRAIT, £ NO i 15 )R HUA
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CNC(OFF) ARGEE (NC 2] COM) JHIRT NC i i L
Cnc(on) AIRGEE (NC 2] COM) FFJaRt NC i L
| COM) EHIBT NC iy I [ L ZE
|

&

&

CNO(OFF) AHMIEE (NO %
Cno(on) ARGEE (NO 3] COM) FJERT NC i I HL 2
Ccomorr | AARIEIE (COM 2| NC) LM COM ¥ H ] HL A
Ccomon) | FARGEE (COM 2| NC) JF i COM i I iy L%

C RN (IN, EN) 2%
o TF 5 5 W7 0 B JH T 7 B G W RS TR S BT I K/ . SRR ES LA dB Sy Bhr, 4MESGEIE (NC 2] COM) b T oEWnRAsn, 78
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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 ©)
@ ©)
TS3A5017QRGYRQ1 Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5017Q
TS3A5017QRGYRQL1.B Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5017Q

@ 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.

OTHER QUALIFIED VERSIONS OF TS3A5017-Q1 :
o Catalog : TS3A5017
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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MECHANICAL DATA

RGY (R—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—-LEAD

415
¢ )
3,85 E
15 | 10
|
16 ‘ 9
|
| \j{ I 3,65
3,35
1 8
Pin 1 Index Area /

Top and Bottom

0,20 Nominal

Lead Frame

T Seating Plane

0,00
Seating Height

r 16X 0,00
f 0,30
- | X
JUUUUU_]
[ f
1
& I THERMAL PAD e
[
SIZE AND| SHAPE
[@ T SHOWN ON SJEPRATE SHEET T
° v
A 4 =
oo I N
|
NANNNN [Wm
15 10 >
o 0,10 W|c[AlB]
0,05 |C
Bottom View 4203539-3/1 06,/2011
NOTES A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
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