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5 Pin Configuration and Functions
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NENE S PIN 705 = 110 DESCRIPTION
COM1 1 A1 4 1/0 Common-signal path
COM2 3 B1 6 1/0 Common-signal path
COM3 4 C1 7 110 Common-signal path
COM4 6 D1 9 110 Common-signal path
COM5 7 E1 10 110 Common-signal path
COM6 9 D2 12 110 Common-signal path
EN 17 C4 20 | Digital control to enable or disable all signal paths
GND 2 C3 5 — Ground.
IN1 21 B4 24 | Digital control to connect COM to NC or NO
IN2 11 D3 14 | Digital control to connect COM to NC or NO
N.C. 24 A3 — Not connected
NC1 23 B3 1/0 Normally closed-signal path
NC2 22 A2 1 1/0 Normally closed-signal path
NC3 20 A4 23 110 Normally closed-signal path
NC4 18 B5 21 110 Normally closed-signal path
NC5 16 C5 19 110 Normally closed-signal path
NC6 19 A5 22 1/0 Normally closed-signal path
NO1 8 E2 11 1/0 Normally open-signal path
NO2 10 E3 13 110 Normally open-signal path
NO3 12 E4 15 110 Normally open-signal path
NO4 14 D5 17 110 Normally open-signal path
NO5 15 D4 18 110 Normally open-signal path
NO6 13 E5 16 110 Normally open-signal path
Vee 5 C2 8 — Voltage supply
4 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) () (2)

MIN MAX UNIT
Vee Supply voltage ) -05 4.6 \%
Ve
Vo Analog signal voltage () -05 4.6 \%
Vcom
Ik Analog port diode current ) Vee < Vnes Vnos Veom < 0 -50 mA
Inc
Ino ON-state switch current () Ve VNos Veom =0 to Vee - 50 50 mA
Icom
Vv Digital input voltage ) -0.5 46 \Y
Ik Digital input clamp current ©) Vio<V,<0 - 50 mA
lcc Continuous current through Ve 100 mA
lanD Continuous current through GND - 100 mA
Tstg Storage temperature -65 150 °C

(1)

()
@)
(4)

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.

The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.
All voltages are with respect to ground, unless otherwise specified.

Requires clamp diodes on analog port to V.

(5) Pulse at 1-ms duration < 10% duty cycle.
6.2 ESD Ratings
VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) 12500
Viesp)  Electrostatic discharge | Charged-device model (CDM), per JEDEC specification JESD22-C101 or +1500 v
ANSI/ESDA/JEDEC JS-002 @ -
(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
Supply voltage Vee 1.65 3.6 \
Vne
Analog signal voltage VNo 0 3.6 Vv
Vcom
Digital input voltage V) 0 3.6 \%

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TS3A27518E

Submit Document Feedback



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ts3a27518e?qgpn=ts3a27518e
https://www.ti.com.cn/cn/lit/pdf/ZHCSJI2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJI2F&partnum=TS3A27518E
https://www.ti.com.cn/product/cn/ts3a27518e?qgpn=ts3a27518e

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TS3A27518E
ZHCSJI2F - MARCH 2009 - REVISED DECEMBER 2021

6.4 Thermal Information

TS3A27518E
THERMAL METRIC () (TSP;QI)P) (vmm TR (J;GMOR) il
24 PINS 24 PINS 24 PINS
Roua Junction-to-ambient thermal resistance 104 40.7 155.7 °C/W
Roycop) Junction-to-case (top) thermal resistance 51.6 42.9 69.9 °C/W
Ry Junction-to-board thermal resistance 57.5 19.2 94.6 °C/W
V7 Junction-to-top characterization parameter 9.9 1 9 °C/wW
(T Junction-to-board characterization parameter 57.1 19.3 92.2 °C/W
Roycety Junction-to-case (bottom) thermal resistance — 8 — °C/W

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

6.5 Electrical Characteristics for 3.3-V Supply
Vee=3V1t03.6V, Tp= -40°C to +85°C (unless otherwise noted)

Product Folder Links: TS3A27518E

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ANALOG SWITCH
Veow, Analog signal voltage 0 36 Y%
Vnos Ve
0 < (Vpc or Switch ON Ta=25°C 4.4 6.2
Ton ON-state resistance  |Vcc=3V Vno) < Vee, see [ 7-1 ’ Ta= -40°Cto 76 Q
ICOM = -32mA +85°C :
ON-state Vne O Vo = 2.1 | gt ON Ta=25°C 0.3 0.7
AfTon resistance match Ve =3V , see [ 7-1 ’ Ta= -40°Cto fe)
between channels lcom = - 32 mA e 1t +85°C 0.8
ON-state 0 < (Vnc or Switch ON Ta=25°C 0.95 2.1
Ton(flat) resistance Vec =3V Vno) < Vee, see [ 7.0 Ta= -40°Cto Q
flatness lcom = - 32 mA +85°C 23
Vnc or Vo =1 Ta=25°C -0.5 0.05 0.5
V,
I Veom =3V,
NC(OFF). Vec=36V  |or o
I cc = 9. Ta= -40°C to _
NO(OFF) Ve or Vo = 3 +85°C 7 7
V, =1V
NG, NO — Switch OFF,
OFF leakage Vnc or Vo =0 ' Ta=25°C -1 0.05 1 LA
current t0 3.6V, see  7-2
VCOM =3.6Vto
INC(PWROFF), = :
VCC =0V or = - o,
I Ta= -40°Cto .
NO(PWROFF) x“{c gr Vo = 3.6 A 12 12
(ORV R
VCOM =0t0 3.6
\%
Vnc or Vo =3 Ta=25°C -1 0.01 1
Veom =1V,
Icom(oFF) Vec =36V  |or Ta= -40°Cto
Ve or Vo =1 ° -2 2
NC NO +85°C
V =3V
CoM = Switch OFF,
OFF leakage Vg or Vo = 3.6 | W ; Ta=25°C -1 0.02 1 LA
current VitoO, see |4 7-2
VCOM =0to3.6
lcoMPWROFF) Vec=0V or Ta= -40°C to
VNC or VNO =0 +85°C -12 1
to3.6V,
VCOM =3.6Vto
0
6 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
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6.5 Electrical Characteristics for 3.3-V Supply (continued)
Vec=3V103.6V, Ty= -40°C to +85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vne or Vo = 1 Ta=25°C -25 0.04 2.2
NC, NO Vcom = open, .
INO(ON)! _ Switch ON,
ON leakage Vec =36V or Tr= -40°C to LA
Incon) current VncorVno=3 |5€€ 73 +g5oo -7 7
Vcom = open
Ve of Vo = Tp=25°C -2 0.03 2
open,
COM VCOM =1 V, Swi
witch ON,
ICOM(ON) ON leakage Vec =36V or see 7.3 Ta= -40°Cto uA
current Vnc or Vno = +85°C 7 !
open,
Veom =3V
DIGITAL CONTROL INPUTS (IN1, IN2, EN) ()
Vi Input logic high Ve =36V Ig;c‘ 40°Cto 1.2 36| Vv
Vi Input logic low Ve =36V Ig;, o St 0 065 Vv
Ta=25°C -0.1 0.05 0.1
I, e Input leakage current |Vgc=3.6V V|=Vccor0 Ta= -40°Cto LA
A -25 25
DYNAMIC
Vec =33V Ta=25°C 18.1 59
t Turnon time = Veom = Vee, Cu =35 pF, ° ns
ON Vee=3Vio |R =500 see [ 7-5 Ta= -40°Cto 60
36V +85°C
Ve =33V v v G =35 oF Ta=25°C 25.4 60.6
" com = Vce, L = 99 pF,
torr Turnoff time Vec=3Vto R, =50 Q see & 7-5 Ta= -40°Cto 61 ns
36V +85°C
Ve =33V = = Ta=25°C 4 1.1 22.7
¢ Break-before- v IVt xzz/z Vio C, =35 pF, c ns
BBM i cc= 0 ’ 7 7- Ta= -40°Cto
make time Ay R, =500 see & 7-6 +g5°C 28
o _ Vgen = 0, CL=0.1nF, oo
Qc Charge injection Ve =33V Reen = 0 see [ 7-10 Ta=25°C 0.81 pC
VNC or VNO =
Cne(oFF) NC, NO _ ~ oo
. Vec=3.3V V¢ or GND, See ¥ 7-4 Ta=25°C 13 F
CNO(OFF) OFF capacitance cc S\?vcitch OFF ee [ A P
Vnc or Vno = o
COM Ta= -40°Cto
CcomoFF) ) Vec =33V |Vec or GND, See & 7-4 A 8.5 pF
OFF capacitance Switch OFF +85°C
VNC or VNO =
quom, gﬁ'c’\;oacitance Vec=33V  |VeoorGND,  |See |4 7-4 215 PF
NO(ON) p Switch OFF
COM Vcom = Vec or “
CCOM(ON) . VCC =33V GND, See ¥ 7-4 21.5 pF
ON capacitance Switch ON
Digital input _ - %
C| capacitance Vec =33V V)= Vg or GND |See K 7-4 2 pF
BW Bandwidth Vee =33V [R =500, S:’;m ?_ 2" 240 MHz
isolati = itch OFF,
Oiso OFF isolation Vee=33v R0 ot -62 dB
R =50 Q, Switch ON,
XTALK Crosstalk Vee=3.3V fI:_ 10 MHx see 4 7.9 -62 dB
; R =50 Q, Switch ON,
XTALK(ADY) Crosstalk adjacent Vee=3.3V f'=- 10 MH2 see [ 7-9 -71 dB
Total harmonic _ R =600 Q, f=20 Hz to 20 kHz, o
THD distortion Voc =33V CL =50 pF see [& 7-11 0.05%
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6.5 Electrical Characteristics for 3.3-V Supply (continued)
Vec=3V103.6V, Ty= -40°C to +85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX‘ UNIT ‘
SUPPLY
Ta = 25°C 0.04 0.3
[ Positive Vec=36V |V, = Ve or GND | Switch ON or OFF A
cc supply current cc = 1= Vee Ta =C_ 40°C to 5 "
+85°

(1)  All unused digital inputs of the device must be held at V¢ or GND to ensure proper device operation. See the Tl application report,
Implications of Slow or Floating CMOS Inputs, SCBA004.

6.6 Electrical Characteristics for 2.5-V Supply
Vee=2.3V102.7V, Ty = -40°C to +85°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
ANALOG SWITCH
Vecowms Analog signal
Vnos Ve voltage 0 3.6 v
ON-state 0 = (Vnc or Vo) =< Switch ON Ta=25C 55 96
Ton . Vee =23V Vee, ’ Ta= -40°C t Q
resistance see [& 7-1 A 0
lCOM = -32mA +85°C 1.5
ON-state Ta=25°C 0.3 0.8
resistance .
_ Vnc or Vo =16V, Switch ON,
ATon bmei:[zgen Vec =23V lcon = - 32 mA see [ 7-1 IQ;C_ 40°C to 0.9 Q
channels
ON-state 0 < (Ve or Vo) < Switch ON Ta=25°C 0.91 2.2
Ton(flat) resistance Vee =23V Vee, e 7_2‘ Ta= -40°C to Q
flatness lcom = -~ 32 mA +85°C 23
Vnc or Vo =05V, Ta=25°C -0.3 0.04 0.3
\Y =23V,
INc(oFF), Veg =27V or Tpa= -40°Cto
INo(oFF) Ve or Vo = 2.3V, +85°C -6 6
NC, NO Veom =05V Switch OFF,
OFF leakage - LA
current Vncor Vo =010 2.7V, |see K 7-2 Ta=25°C -0.6 0.02 0.6
V =27V to 0,
INCPWROFF): Vec=0V or T 40°C t
= - 0
INO(PWROFF) VNC or VNO =27Vto0, +§5°C -10 10
VCOM =0to2.7V
Vncor Vo =05V, Ta=25°C -0.7 0.02 0.7
VCOM =23V,
Icom(oFF) Vec =27V |or Ta= -40°C to
Vncor Vo =23V, +85°C -1 1
COoM Veom =05V Switch OFF,
OFF leakage - LA
current Ve Of Vo = 2.7 V to 0, |see I 7-2 Ta=25°C -0.7 0.02 0.7
| Veom =010 2.7 V,
COM(PWROFF Veg=0V or Taz -40°C to
) Vnc Of Vo =010 2.7V, +85°C -72 7.2
Veom=2.7V 100
| NC, NO VncorVno =05Vor | g o oy Ta=25°C -21 0.03 2.1
NO(ON) ON leakage  |Vgc=27V |23V, ’ - . A
Inciony current o o Vcowm = open see [ 7-3 Ta= ~40°Cto -6 6|
com = op! +85°C
Ve or Vo = open, Ta=25°C -2 0.02 2
COM VCOM =0.5 V, n
ICOM(ON) ON leakage Vee =27V or Switch ON, Ta= - 40°C t LA
_ see & 7-3 A 0 -57 57
current Ve or Vo = open, +85°C . .
VCOM =23V
DIGITAL CONTROL INPUTS (IN1, IN2, EN) (1)
Vi Input logic high |Veg =27V |V, = Vge or GND Igszc’ 40°Cto 1.15 36| V
Vi Input logic low |V =2.7V 0 0.55 \Y
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6.6 Electrical Characteristics for 2.5-V Supply (continued)
Vee=2.3V102.7V, Tp= -40°C to +85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Ta=25°C -0.1 0.01 0.1
Input leakage _ _
IIHr |||_ current VCC =27V V| = VCC or0 TA = -40°C to Y 21 LA
+85°C ’ '
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6.6 Electrical Characteristics for 2.5-V Supply (continued)
Vee=2.3V102.7V, Tp= -40°C to +85°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX | UNIT
DYNAMIC
Vec =25V Ta=25°C 17.2 36.8
‘ T i Vcom = VCC, C. = 35pF,
ON urnon time Vee=23Vto R, =50 Q see [ 7-5 Ta= -40°Cto 425 ns
27V +85°C '
Voc =25V Ta=25°C 17.1 29.8
t Turnoff tim Vcom = VCC, C_ =35 pF, ]
OFF UMOITMe Ve =23 Vto |R =50 0 see [ 7-5 Ta= -40°Cto saa] ™
27V +85°C '
Voc =25V Tp=25°C 45 13 30
t Break-before- Ve = Vo = Vec/2, C, =35 pF, ns
BBM make time Vec=23Vio IR =500 see [ 7-6 Ta= -40°Cto 33.3
27V +85°C ’
Charge _ Veen =0, C_=0.1nF,
Qc injection Vec =25V Rgen =0 see & 7-10 0.47 pC
c NC, NO VNC or VNO = VCC or
CNC<0FF)' OFF Vec =25V  |GND, See K 7-4 135 pF
NO(OFF) capacitance switch OFF
COM VNC or VNO = VCC or _ °
Ccomorr)  OFF Vec=25V  |GND, See [4 7-4 I 9 pF
capacitance switch OFF
c NC, NO VNC or VNO = VCC or
CN°<0N>' ON Vec=25V  |GND, See [8 7-4 22 pF
NO(ON) capacitance switch OFF
COM
_ VCOM = VCC or GND,
CCOM(ON) ON ) Vee = 25V switch ON See K] 7-4 22 pF
capacitance
Digital input _ _
C capacitance Vee =25V V| =Vcc or GND See K 7-4 2 pF
. _ _ Switch ON,
BW Bandwidth Vee =25V R . =50Q see [ 7-6 240 MHz
. . _ R =500, Switch OFF, B
OISO OFF isolation VCC 25V =10 MHz see 7.8 62 dB
_ RL=500Q, Switch ON, i
XTALK Crosstalk Vee =25V =10 MHz see 7.9 62 dB
Crosstalk _ R.=50Q, Switch ON, ~
XTALK(ADJ) adjacent Vee =25V 162 10 MHz see & 7-9 7 dB
Total harmonic _ R, =600 Q, f=20 Hz to 20 kHz, o
THD distortion Vee =25V C_ =50 pF see 4 7-11 0.06%
SUPPLY
Ta=25°C 0.01 0.1
[ Positive Vec =27V |V, = Vge or GND Switch ON or OFF A
ce supply current | ' CC T < 1= Yee Ta= -40°Cto ol ¥
+85°C
(1)  All unused digital inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application
report, Implications of Slow or Floating CMOS Inputs, SCBA004.
6.7 Electrical Characteristics for 1.8-V Supply
Vee=1.65V101.95V, Ty = -40°C to 85°C (unless otherwise noted)
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
ANALOG SWITCH
Y Analog
VCOM\'/ signal 0 3.6 v
NO» ¥NC voltage
Ta=25°C 71 14.4
r ON-state |, 165y ?/ e or¥ol = swicn on, ’ Q
on resistance ce= - ce see [& 7-1 Ta= -40°Cto
lcom = - 32 mA +85°C 16.3
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6.7 Electrical Characteristics for 1.8-V Supply (continued)
Vee=1.65V 10 1.95V, Tp = -40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ON-state Ta=25°C 0.3 1
resistance .

Vncor Vo = 1.5V, | Switch ON,

ATon match Vec =165V _ I T = -40°C to Q
between lCOM = -32mA see 7-1 +§5°C 1.2
channels
ON-state 0 < (Vnc or Vno) < ) Ta=25°C 2.7 5.5

. Switch ON,

Ton(flat) resistance |Vgc=1.65V |V, see [4 72 Ta= -40°Cto Q

flatness lcom= - 32mA B +85°C 73
Vnc or Vo =0.3V, Ta=25°C -0.25 0.03 0.25

| VCOM =165V,

NC(OFF). Vec=1.95V  |or - o LA

I cc=1. Ta= -40°Cto _

NO(OFF) Ve or Vo = 1.65 V, +85°C 5 5
NC' NO VCOM =03V
OFF Ve or Vo = 1.95 v | Switch OFF, Ta=25°C -04 0.01 0.4
leakage to 0, see & 7-2

| current Vcom =010 1.95V,

NC(PWROFF)» Vee =0V or N LA

| cc Ta= -40°Cto B

NO(PWROFF) Ve o Vo = 0 to +85°C 7.2 7.2

195V,
VCOM =1.95Vto0
Ve OF Vo = 0.3V, Tp=25°C -04 0.02 0.4
VCOM =1.65 V,
ICOM(OFF) VCC =195V or TAr= -40°C to BA
Ve or Vo = 1.65 V, +05°C -0.9 0.9
COM VCOM =03V
OFF Vg or Vo = 1.95 v | Switch OFF, Tp=25°C -04 0.02 0.4
leakage to 0, see 5] 7-2
current Veom =010 1.95V,
lcompPwWROFF) Vec=0V or Ta= -40°Cto LA
Ve or Vo =0 to +85°C -5 5
195V,
VCOM =1.95Vto0
Ve or Vo = 0.3V, Tp=25°C -2 0.02 2
NC, NO Vcowm = open, itch ON
:NO(ON)’ ON leakage |Vec=1.95V |or Swi (I:ZI ?_3’ To= ~40°Cto nA
NC(ON) current VncorVyo =165V, |S€ 5 +85°C -5.2 5.2
Vcom = open
Ve or Vo = open, Tp=25°C -2 0.02 2
COoM Veom = 0.3V, teh ON
Icom(on) ON leakage |Vcc=1.95V |or f:alt(liél ?—3! Ta= -40°Cto vA
current Ve or Vo = open, : +85°C -52 5.2
VCOM =165V
DIGITAL CONTROL INPUTS (IN1, IN2, EN) ()
Input logic _ _ Ta= -40°Cto

Vin high Vee =195V |V, = Vec or GND BeeC 1 36| Vv
Input logic _ Ta= -40°Cto

Vi o Vee =195V BeC 0 04| VvV
Input Ta=25°C -0.1 0.01 0.1

I, e leakage Vec =195V V|=Vccor0 Ta= - 40°C to LA
current +85°C -21 21

DYNAMIC

Vec =18V Ta=25°C 141 49.3
t Turnon time Veom = Vee, Cu = 35 pF, o ns
ON Vec =165V |R =500 see [ 7-5 Ta= -40°Cto 56.7
to1.95V +85°C
Vec =18V v v C. = 35 oF Ta=25°C 16.1 26.5
" com = Vces L =99 pF,
torF Turnoff time Ve =165V RL=500Q see & 7-5 Ta= -40°Cto 31.2 ns
t01.95V +85°C
] Vee =18V Tp=25°C 5.3 18.4 58

¢ E;?:; e Vne = VNo = Vee/2, | CL =35 pF, ns

BBM - Vec=165V R =500 see & 7-6 Ta= -40°Cto
make time |0 1.95V t +85°C %8
Charge _ Vgen =0, CL=1nF,

Qe injection Vee =18V Rgen =0 see & 7-10 0.21 pC
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6.7 Electrical Characteristics for 1.8-V Supply (continued)
Vee=1.65V 10 1.95V, Tp = -40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
c NC, NO VNC or VNO = VCC or
CN°<°FF)' OFF Vee=18V  |GND, See [ 7-4 9 pF
NO(OFF) capacitance switch OFF
I NC, NO VNC or VNO = VCC or
CN°<°N>' ON Vec =18V |GND, See & 74 22 pF
NO(ON) capacitance switch OFF
coMm _
Ccomon) ON Vec =18V \S/V(\:Iict)(’\:ﬂh_o\{\lcc or GND, See [ 7-4 22 pF
capacitance
c E;%';‘i'it';‘r‘]’g; Vec=18V  |V,=VocorGND  |See [ 7-4 2 oF
) _ _ Switch ON,
BW Bandwidth |Vgc=1.8V R . =50Q see 4 7.6 240 MHz
OFF _ R =500, Switch OFF, i
Oiso isolation Vee =18V 1t 40 MHz see & 7-8 60 dB
- R =50 Q, Switch ON, ]
XTALK Crosstalk Vec =18V =10 MHz see 4 7-9 60 dB
Crosstalk _ R =50 Q, Switch ON, ~
XK@Y adiacent | Vo= T8V lts o MHz see [47-9 7 dB
Total _
THD harmonic  |[Vge=18Vv |RL=6000 f=20 Hz to 20 kHz, 0.1%
distortion C_ =50 pF see %] 7-11
SUPPLY
Positive Ta=25°C 0.01 0.1
ICC SUpp'y VCC =195V V| = VCC or GND Switch ON or OFF TA = -40°C to nA
current +85°C 1.5

(1)  All unused digital inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application
report, Implications of Slow or Floating CMOS Inputs, SCBA004.
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6.8 Typical Characteristics
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6.8 Typical Characteristics (continued)
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6.8 Typical Characteristics (continued)
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7 Parameter Measurement Information

% 7-1. Parameter Description

DESCRIPTION
Vcom Voltage at COM.
Ve Voltage at NC.
VNo Voltage at NO.
Ton Resistance between COM and NC or NO ports when the channel is ON.
Aton Difference of r,,, between channels in a specific device.
Ton(flat) Difference between the maximum and minimum value of ry, in a channel over the specified range of conditions.
INc(OFF) Leakage current measured at the NC port, with the corresponding channel (NC to COM) in the OFF state.

| Leakage current measured at the NC port, with the corresponding channel (NC to COM) in the ON state and the output
NC(ON) (COM) open.

INO(OFF) Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the OFF state.

| Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the ON state and the output
NO(ON) (COM) open.

Icom(oFF) Leakage current measured at the COM port, with the corresponding channel (COM to NC or NO) in the OFF state.

| Leakage current measured at the COM port, with the corresponding channel (COM to NC or NO) in the ON state and the
COM(ON) output (NC or NO) open.

Vin Minimum input voltage for logic high for the control input (IN, EN).
VL Maximum input voltage for logic low for the control input (IN, EN).
V| Voltage at the control input (IN, EN).

lihs L Leakage current measured at the control input (IN, EN).

Turnon time for the switch. This parameter is measured under the specified range of conditions and by the propagation

fon delay between the digital control (IN) signal and analog output (NC or NO) signal when the switch is turning ON.

Turnoff time for the switch. This parameter is measured under the specified range of conditions and by the propagation

torr delay between the digital control (IN) signal and analog output (NC or NO) signal when the switch is turning OFF.

Charge injection is a measurement of unwanted signal coupling from the control (IN) input to the analog (NC or NO)
Qc output. This is measured in coulomb (C) and measured by the total charge induced due to switching of the control input.
Charge injection, Qc = C| x AVcom, CL is the load capacitance, and A Vggoy is the change in analog output voltage.

CNC(OFF) Capacitance at the NC 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(OFF) Capacitance at the NC port when the corresponding channel (NO to COM) is OFF.
Cno(oN) Capacitance at the NC port when the corresponding channel (NO to COM) is ON.
Ccom(oFF) Capacitance at the COM port when the corresponding channel (COM to NC) is OFF.
Ccom(on) Capacitance at the COM port when the corresponding channel (COM to NC) is ON.
C Capacitance of control input (IN, EN).

OFF isolation of the switch is a measurement of OFF-state switch impedance. This is measured in dB in a specific

Oiso frequency, with the corresponding channel (NC to COM) in the OFF state.

Crosstalk is a measurement of unwanted signal coupling from an ON channel to an OFF channel (NC1 to NO1). Adjacent
XTALK crosstalk is a measure of unwanted signal coupling from an ON channel to an adjacent ON channel (NC1 to NC2). This is
measured in a specific frequency and in dB.

BW Bandwidth of the switch. This is the frequency in which the gain of an ON channel is - 3 dB below the DC gain.
Total harmonic distortion describes the signal distortion caused by the analog switch. This is defined as the ratio of root
THD mean square (RMS) value of the second, third, and higher harmonic to the absolute magnitude of the fundamental
harmonic.
lec Static power-supply current with the control (IN) pin at V¢ or GND.
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All input pulses are supplied by generators having the following
characteristics: PRR < 10 MHz, Z5 =50 Q, t, <5 ns, t;< 5 ns.
C_ includes probe and jig capacitance.

B 7-5. Turnon (ton) and Turnoff Time (torg)
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& 7-9. Crosstalk (XtaLk)
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C, includes probe and jig capacitance.
All input pulses are supplied by generators having the following
characteristics: PRR << 10 MHz, Zo =50 Q, t, <5 ns, t; < 5 ns.

K] 7-6. Break-Before-Make Time (tggm)
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Source Power = 0 dBM

LD, (632-mV P-P at 50-Q load)
DC Bias = 350 mV

v,
Raen [0 Wy I
v
v i I SR P N
GeN = com ¥

|
l | T"
= Vaen=0to V,
= ™ J\ = GEN cc
_ Raen=0
Logic CL=1nF
Input GND Qc=CyLx AVeom

T Vi=Vigor Vi

All input pulses are supplied by generators having the following
characteristics: PRR < 10 MHz, Z5 =50 Q, t, < 5 ns, ;< 5 ns.
C, includes probe and jig capacitance.

K 7-10. Charge Injection (Q¢)
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Channel ON: COMtoNO V| =V orV,

R_= 6000

Vsource = Vec PP fsource =20 Hzto 20 kHz  C| = 50 pF

Vfc
Audio Analyzer

NO
600 Q

" oo L
= L

& 7-11. Total Harmonic Distortion (THD)

Source

CL
Signal

”"Mﬂs
]

C, includes probe and jig capacitance.
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8 Detailed Description

8.1 Overview

The TS3A27518E is a bidirectional, 6-channel, 1:2 multiplexer-demultiplexer designed to operate from 1.65 V to
3.6 V. This device can handle both digital and analog signals, and can transmit signals up to V¢ in either
direction. The TS3A27518E has two control pins, each controlling three 1:2 muxes at the same time, and an

enable pin that puts all outputs in high-impedance mode. The control pins are compatible with 1.8-V logic
thresholds and are backward compatible with 2.5-V and 3.3-V logic thresholds.

é VCC
IN1
__ Logic
EN 9 0O IN2

NC1 —_—

8.2 Functional Block Diagram

NO1 —» L NC4
com1 <4— NO4
Com4
NC2 _———
NO2 —» ——— NC5
COM2 <4— NO5

COM5

NC3 —_—

NO3 > - NC&
COM3 < NO6
COoM6

GND ?

Copyright © 2016, Texas Instruments Incorporated

8.3 Feature Description

The isolation in power-down mode, V¢ = 0 feature places all switch paths in high-impedance state (High-2)
when the supply voltage equals 0 V.

8.4 Device Functional Modes

The TS3A27518E is a bidirectional device that has two sets of three single-pole double-throw switches.

Two digital signals control the 6 channels of the switch; one digital control for each set of three single-pole,
double-throw switches. Digital input pin IN1 controls switches 1, 2, and 3, while pin IN2 controls switches 4, 5,
and 6.

The TS3A27518 has an EN pin that when set to logic high, it places all channels into a high-impedance or
HIGH-Z state. 3 8-1 lists the functions of TS3A27518E.

% 8-1. Function Table

EN IN1 IN2 NC1/2/3 TO COM1/2/3, NC4/5/6 TO COM4/5/6, | NO1/2/3 TO COM1/2/3,| NO4/5/6 TO COM4/5/6,
COM1/2/3 TO NC1/2/3 COM4/5/6 TO NC4/5/6 | COM1/2/3 TO NO1/2/3 COM4/5/6 TO NO4/5/6

H X X OFF OFF OFF OFF

L L L ON ON OFF OFF

L H L OFF ON ON OFF

L L H ON OFF OFF ON

L H H OFF OFF ON ON
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9 Application and Implementation

&1

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
ARG THMH . & I, DU R RS DRE .

9.1 Application Information

The switches are bidirectional, so the NO, NC, and COM pins can be used as either inputs or outputs. This
functionality allows port expansion to support many different types of bidirectional signal inferfaces such as SD,
SDIO, GPIO, MMC, and gSPI.

9.2 Typical Application

Vee Vee
NC1
[ -~ |
COM1
< > L g
A |, Not
DY .
_ com2 N ./)
A  NO2
_ NC3 N
| COM3 o ./) SD/MN(I:(; l\dllemory
r
A |, No3
_ Nc4 o
SDIO Port pRecll » ./)
A NO4
NC5
L ¥ i
COM5
< > L
A NO5
<
NC6
Ly
COM6
< » L
A NO6
Digital Baseband or IN1, IN2, EN o Vee
Apps Processor
TS3A27518
- Ly
—>

SDIO Peripheral
(Bluetooth, WLAN,
DTV, etc)

»

Copyright © 2016, Texas Instruments Incorporated

& 9-1. SDIO Expander Application Block Diagram
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Vio Voo Voo

I

Processor

o_
o_
o_
comi,”  o—
RAM comz/ o—
JTAG comi~ 0—
DEBUG, coma
CPU SPI, GPIO coMs ~
come,”
Peripherals
Control
logic

GND
L

qSPI
Device #1

SI00
SIO1
SI02
SI03
SLCK
Cs

qSPI
Device #2

SI00
SIO1
SI02
SIOo3
SLCK
CSs

& 9-2. qSPI Expander Application Block Diagram

9.2.1 Design Requirement

Ensure that all of the signals passing through the switch are within the recommended operating ranges to ensure

proper performance, see 77 6.3.

9.2.2 Detailed Design Procedure

The TS3A27518E can be properly operated without any external components. However, TI recommends
connecting unused pins to the ground through a 50- Q resistor to prevent signal reflections back into the device.
Tl also recommends that the digital control pins (INX) be pulled up to V¢ or down to GND to avoid undesired
switch positions that could result from the floating pin. Refer to the Enabling SPI-Based Flash Memory
Expansion by Using Multiplexers application brief for more information on using switches and multiplexers for

SPI protocol expansion.
For the RTW package, connect the therm
9.2.3 Application Curve

al pad to ground.

7
6
E: i
g 4 F/ —
g f_,,._._.____.——-
é 3 "
e "]
©
@
z
o 2
85°C
1 —25°C  |—]
——40°C
0 |
0.0 0.5 1.0 15 2.0 2.5 3.0 3.5

COM Voltage, Vo (V)

& 9-3. ON-State Resistance vs COM Voltage (Vcc =3 V)
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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. Always
sequence V¢ on first, followed by NO, NC, or COM. 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- 1 F capacitor is adequate for most applications, if connected from V¢ to GND.

11 Layout
11.1 Layout Guidelines

To ensure reliability of the device, TI recommends following these common printed-circuit board layout
guidelines:

* Bypass capacitors should be used on power supplies, and should be placed as close as possible to the V¢
pin

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

* For the RTW package, connect the thermal pad to ground

11.2 Layout Example

To System
(") = VIAto GND Plane

[ A

You may ground the
N.C pin or not (@)
include a trace

/

N.C.
NC1
NC2
IN1
NC3
NC6
R

— —
)
—0 e EE——
[ |
i 3
— —
i
-« coms ‘ —
|
!
7 ; j
{ ) |oe03Cap | Voo : — >
- |
! i
!
\
T —
e} ©
o = ] o o o
o] g o] ] z ]
} o o

R

A 11-1. WQFN Layout Recommendation
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12 Device and Documentation Support
12.1 Documentation Support
12.1.1 Related Documentation

For related documentation, see the following:

* Texas Instruments, Enabling SPI-Based Flash Memory Expansion by Using Multiplexers application brief

12.2 Bl SO BRI A

FHRMOCORERNEA , 15 SR t.com LRIEEF M SCIER . midy 27 pg 2 #EATIEM: | BIRTAEE Sllo™ w5 B
B AXRELPHEMER |, WEEEM OB SO RS BT e R,

12.3 X HEE
TIE2E™ A#Hi0in R TRMMEES R R | W EENEZHREIE ., 23 IEMEs it 5. BRINE M
ZrE R H H O O] SRS BT 7 AR R B Bl

BERER N R A TR AR ERE” R4t XSS EIFA R T HEARME |, FFEHA— 2 X T WA 155
TIH) (fd D

12.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
JT A bR H & T Y
12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
12.6 RiER
TI Rk ARARERSIH IR T ARG BB i e .

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TS3A27518EPWR ACTIVE TSSOP PW 24 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 YL518E
TS3A27518ERTWR ACTIVE WQFN RTW 24 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 YL518E

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TS3A27518E :
o Automotive : TS3A27518E-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
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 OO 0O 0O 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)
TS3A27518EPWR TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
TS3A27518ERTWR WQFN RTW 24 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
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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)
TS3A27518EPWR TSSOP PW 24 2000 356.0 356.0 35.0
TS3A27518ERTWR WQFN RTW 24 3000 356.0 356.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0024A

SMALL OUTLINE PACKAGE

E 6.2 TYP
PIN 1 INDEX AREA
22x[0.65
] — == o
[ e
] 1
| 1
| 1 i
T — I—
| 1
| 1
| 1
| 1
(] — jzgi —t
B J 45 Fﬂ 24% 939

.19
4.3
S % [o10 [c[Als]

J

’ : GAGE PLANE
./ \
\ 1

]

;i
\\&,,/\ (0.15) TYPj ‘ I
SEE DETAIL A g Xl

\\.

DETAIL A
TYPICAL

4220208/A 02/2017

NOTES:

1. 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-153.

(G20 w N
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EXAMPLE BOARD LAYOUT

PWO0O024A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
24X (1.5) S\(KLMM
! | ‘ (R0.05) TYP
o | ot
|
|
|
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER /—SOLDER MASK
OPENING‘\ SOLDER MASK\ OPENING
EXPOSED METAL :\ 777777,7,}EXPOSED METAL
*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220208/A 02/2017

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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www.ti.com




EXAMPLE STENCIL DESIGN
PWO0O024A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (0.45) |

R

SYMM

ORRE

[any
w

24X (1.5) SYMM
! j ‘ T ¢ (R0.05) TYP
| ‘
|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|

-

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

4220208/A 02/2017

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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GENERIC PACKAGE VIEW
RTW 24 WQFN - 0.8 mm max height

4 x 4,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224801/A
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PACKAGE OUTLINE
RTW0024B WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

4.15

(@]
__A
w
&

>]

/ 4.15
3.85
PIN 1 INDEX AREA /

‘
0.8 MAX
' JL W B W W W § SEATING PLANE
0.05
0.00 (A]o.08
e—— 2x(2.5] ! EXPOSED " ©2)TP
7 | 12 THERMAL PAD
20X[0.5 | u uudidul
o i} \ C’I3
- | -
2X SYM'\LQ, - ‘ij kg» (02.45:0.1
25 ¢ 5 B g
- | -
T = ‘ = 18
nnannnl " g,
PIN 11D 24 | 19 d.1® C|A|B
(OPTIONAL) SYMM @ 0.05M|C
¢ 24x9% = '

4219135/B 11/2016

NOTES:

1. Alllinear 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
RTW0024B WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

SYMM
e AW

x93~ 5 T OB
| ‘ 1 |

Pan S N

\
w0 s () SR .
(0.2) TYP \ B ‘ 1 S i
VIA i ‘ i i
! 7 | ! 12 |
| Y~ |
| (38) |
LAND PATTERN EXAMPLE
SCALE: 20X
0.07 MAX
ALL AROUND 0.07 MIN SOLDER MASK
e METAL ALL AROUND WJT_ OPENING
‘ N
SOLDER MASK oM
_— OPENING i
) METAL UNDER

.

—

SOLDER MASK

NON SOLDER MASK
DEFINED SOLDER MASK

(PREFERRED) DEFINED
SOLDER MASK DETAILS

4219135/B 11/2016

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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RTW0024B

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

20X (0.5)

METAL
TYP

4X( 1.08)

(R0.05) TYP

i 11 Y
innh k| i

****{*%*r**@ ***** O+——71——1-¢
dj (3.8)

T

B

H (0.64) TYP

24 | 19

(3.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25:

78% PRINTED COVERAGE BY AREA UNDER PACKAGE
SCALE: 20X

4219135/B 11/2016

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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