Product w Sample &
'-._ Folder .!_o Buy b

13 TEXAS
INSTRUMENTS

Technical 2 Tools & Support &
Documents #'N Software

Community

TS12A12511
SCDS248C —~OCTOBER 2009 -REVISED JANUARY 2015

TS12A12511 5-Q Single-Channel SPDT Analog Switch With Negative Signaling Capability

1 Features

+2.7-V to £6-V Dual Supply

2.7-V to 12-V Single Supply

5-Q (Typical) ON-State Resistance

1.6-Q (Typical) ON-State Resistance Flatness
3.3-V, 5-V Compatible Digital Control Inputs
Rail-to-Rail Analog Signal Handling

Fast ton, topr Times

Supports Both Digital and Analog Signal
Applications

Tiny 8-Lead SOT-23, 8-Lead MSOP, and QFN-8
Packages

Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class I

ESD Performance Tested per JESD 22

— 2000-V Human Body Model
(A114-B, Class Il)

— +1000-V Charged-Device Model (C101)

Applications

Automatic Test Equipment
Power Routing
Communication Systems
Data Acquisition Systems
Sample-and-Hold Systems
Relay Replacement
Battery-Powered Systems

3 Description

The TS12A12511 is a bidirectional, single-channel,
single-pole double-throw (SPDT) analog switch that
can pass signals with swings of 0to 12V or -6 Vto 6
V. This switch conducts equally well in both directions
when it is on. The device also offers a low ON-state
resistance of 5 Q (typical), which is matched to within
1 Q between channels. The maximum current
consumption is <1 pA and -3 dB bandwidth is >93
MHz. The TS12A12511 exhibits break-before-make
switching action, preventing momentary shorting
when switching channels. This device is available
packaged in an 8-lead VSSOP, 8-lead SOT-23, and a
8-pin WSON.

Device Information®
PART NUMBER PACKAGE BODY SIZE (NOM)
SOT (8) 2.90 mm x 1.63 mm
VSSOP (8) 3.00 mm x 3.00 mm
WSON (8) 4.00 mm x 4.00 mm

TS12A12511

(1) For all available packages, see the orderable addendum at
the end of the datasheet.

Simplified Schematic
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5 Pin Configuration

and Functions

DGK PACKAGE
(TOP VIEW)

coM}©O 8 T1NO
—
chzzj:{o 7 Vv_

GND[ ] 3 L<Hjj IN

V, 1] 4 5 |- N.C.

DCN PACKAGE
(TOP VIEW)

COM LT} 5[] NO
NC EI:ZJ—TO 7 V.

oND s <l IN
V, [T« 5[ T N.C.

DRJ PACKAGE
(TOP VIEW)

COM | 1 }—— <) ] ———_8| NO
|
NC |2 |V

GND |3 ! <[ N
|
|

N.C. — Not internally connected

NC — Normally closed
NO — Normally open

The Exposed Thermal Pad must be electrically connected to V_ or left floating.

Pin Functions

NS PIN G I/0 DESCRIPTION

COM 1 /0 Common. Can be an input or output.

GND 3 — Ground (0 V) reference

IN 6 | Logic control input

NC 2 1/0 Normally closed. Can be an input or output.

N.C. 5 — No connect. Not internally connected.

NO 8 /0 Normally open. Can be an input or output.

Vee 4 | Most positive power supply

Vee 7 | Most nggati_ve power supply._ Th_is pin is only used in dual-supply applications and should be tied to
ground in single-supply applications.
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6 Specifications

6.1 Absolute Maximum Ratings®
Ta = 25°C (unless otherwise noted).

MIN MAX UNIT

Vee to -Vee 0 13 \Y;
Ve to GND -0.3 13 \Y
ecto 65 0.3 v
Vio Analog inputs NC, NO, or COM —Vec—05 Vec+05 \%
N Digital inputs +30 mA

Peak current NC, NO, or COM +100 mA
o Continuous current NC, NO, or COM +50 mA
Ta Operating temperature -40 85 °C
Tstg Storage temperature -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.

6.2 ESD Ratings

VALUE UNIT
v Electrostatic Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 ™ +2000 v
(ESD)  discharge Charged-device model (CDM), per JEDEC specification JESD22-C101? +1000
(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 0 12 v
—Vee -6 0 \
Vio —Vee Vee \
Vin 0 Vee \
6.4 Thermal Information
TS12A12511
THERMAL METRIC® DCN DGK DRJ UNIT
8 PINS

Reia Junction-to-ambient thermal resistance 218.4 184.5 47.8
Reic(top) Junction-to-case (top) thermal resistance 89.9 71.0 48.6
Ress Junction-to-board thermal resistance 144.4 104.5 24.2 oW
Wit Junction-to-top characterization parameter 7.8 11.3 1.2
Wi Junction-to-board characterization parameter 141.7 103.3 24.4
Reic(boy) Junction-to-case (bottom) thermal resistance N/A N/A 9.0

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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6.5 Electrical Characteristics: £5-V Dual Supply
Vee =5V £ 10%, Ve =5V £ 10%, T, = —40°C to 85°C (unless otherwise noted)

Ta= 25°C Ta=—40°C to 85°C
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN MAX
ANALOG SWITCH
Analog signal range -Vee Vee \
Vne =-45V to +4.5V
Ron ON-state resistance or Vo =—4.5V104.5V, Icoy = —10 mA; 5 8 Q
see Figure 12
ON-state resistance Ve =-45Vio+45V
ARoy match between orVyo=-45Vito+45V, 1 1.2 1.6 Q
channels lcom = =10 mA
) Vne =-3.3V 1o +3.3V
Ron(iay ON-state resistance | /'y, ~"33 V10 +3.3V, 16 22 22| @
flatness "
lcom = —10 mA
LEAKAGE CURRENTS
| Vne = -4.5V to +4.5 V
INC(OFF)’ OFF leakage current | or Vyg =-4.5Vto +4.5V -1 +0.5 1 -50 50 nA
NO(OFF) Vcom = -4.5 V to +4.5 V; see Figure 13
| Vne =45V to +4.5V
INC(ON)' ON leakage current orVyo = -4.5Vto +4.5V -1 +0.5 1 -50 50 nA
NO(ON) Vcom = Open; see Figure 14
DIGITAL INPUTS
High-level input
Vinw voltage 2.4 Vee v
Vil Low-level input 0 0.8 v
voltage
NN Input current Vin = VinL OF Vine 0.005 -1 1 A
Cn Contrql input 25 pF
capacitance
DYNAMIC®
AN R, =300 Q, C, =35 pF,
ton Turn-ON time Veow = 3.3 V; see Figure 16 80 95 115 ns
. ) R, =300 Q, C, = 35 pF,
torr Turn-OFF time Voo = 3.3V 41 50 56 ns
i Break-before-make R_. =300 Q, C, =35 pF, 36 18 ns
BBM time delay Ve = Vo = 3.3 V; see Figure 17
- Ve = Vo =0V, Rgen =0Q, C =1 nF;
Qc Charge injection see Figure 18 26 pC
. . R =50Q, C_ =5 pF, f=1 MHz
Oiso OFF isolation see Figure 19 -70 dB
X Channel-to-channel R, =50 Q, C =5 pF, f=1 MHz, _70 dB
TALK crosstalk see Figure 20
BW Bandwidth -3 dB R_ =50 Q, C_ =5 pF; see Figure 21 93 MHz
Total harmonic R =600 Q, C, = 15pF, VNO = 1Vgrys, o
THD distortion f = 20 kHz; see Figure 22 0.004%
Cnc(oFF), NC, NO _ . :
Croorn) OFF capacitance f =1 MHz; see Figure 15 14 pF
CCOM(ON),
COM, NC, NO _ . :
Chnc(onys ON capacitance f =1 MHz; see Figure 15 60 pF
Cno(on)
SUPPLY
lcc Positive supply current 0.03 1 A
(1) Specified by design, not subject to production test.
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6.6 Electrical Characteristics: 12-V Single Supply

Vee =12V £ 10%, -Vec =0V, GND =0V, T, = -40°C to 85°C (unless otherwise noted)

Ta= 25°C Ta=—40°C to 85°C
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
ANALOG SWITCH
Analog signal range 0 Vee \%
Vne =0V to 10.8 V or Vo =0 V to
Ron ON-state resistance 108V, 5 5 8 Q
lcom = =10 mA, see Figure 12
ON-state resistance Vne =0V 10108V orVy=0Vto
ARg, match between 108V, 1.6 2.4 2.6 Q
channels lcom =10 mA
) . Ve =3.3Vito7VorVy=33Vto
Ron(ta ON-state resistance 7V 17 18 32 Q
flatness _
lcom = —10 mA
LEAKAGE CURRENTS
Vanec =0V 10 10.8 V or Vyo =0 V to
INc(oFF), 10.8 V, _ _
Ino(ors) OFF leakage current Veou = 0V 10 10.8 V; see 10 +0.5 10 50 50 nA
Figure 13
| Vne =0V to 10.8V or Vo =0 V to
INC(ON)' ON leakage current 10.8 V, -10 +0.5 10 -50 50 nA
NO(ON) Vcowm = open; see Figure 14
DIGITAL INPUTS
ViNH High-level input voltage Vee \Y
VinL Low-level input voltage 0.8 \%
Iines im Input current Vin = VinL OF Vinn +0.005 -0.1 0.1 pA
Cin Digital input capacitance 2.7 pF
DYNAMIC®
. " R_ =300 Q, C_ =35 pF,
ton Turn-ON time Veou = 3.3 V- see Figure 16 56 85 110 ns
] . R_. =300 Q, C_ =35 pF,
torr Turn-OFF time Veow = 3.3 V; see Figure 16 25 30 31 ns
t Break-before-make R, =300 Q, C, =35 pF, 30 19 ns
BBM time delay Ve = Vo = 3.3 V; see Figure 17
Reen = Ve = Vno =0V, Rgen = 0
Qc Charge injection Q,C =1nF; 491 pC
see Figure 18
. . R.=50Q, C_ =5 pF, f=1 MHz,
Oiso OFF isolation see Figure 19 -70 dB
X Channel-to-channel R_ =50 Q, C_ =5 pF, f =1 MHz, 70 dB
TALK crosstalk see Figure 20
BW Bandwidth -3 dB R_ =500, C, =5 pF, see 122 MHz
Figure 21
o R =600 Q, C_ = 15pF, Vo = 1 0
THD Total harmonic distortion Vews, f = 20 kHz: see Figure 22 0.04%
Cnc(oFF), NC, NO _ .
Clno(orr) OFF capacitance f =1 MHz, see Figure 15 14 pF
CCOM(ON),
COM, NC, NO _ ;
Chnc(onys ON capacitance f =1 MHz, see Figure 15 55 pF
Cno(on)
SUPPLY
lcc Positive supply current 0.07 1 HA

(1) Specified by design, not subject to production test.
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6.7 Electrical Characteristics: 5-V Single Supply

Vee =5V £ 10%, -Vec =0V, GND =0V, T, = —40°C to 85°C (unless otherwise noted)

Ta= 25°C Ta=—40°C to 85°C
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
ANALOG SWITCH
Analog signal range 0 Vee \%
Vne=0Vto4.5VorVy=0Vto
. 45V,
Ron ON-state resistance ooy = —10 MA:; 8 10 125 Q
see Figure 12
ON-state resistance Vne =0V to4.5VorVy=0Vto
AR, match between 45V, 1 11 15 Q
channels lcom = =10 mA
ON-state resistance Ve =0 V10 45V or Vo = 0 V10
Ron(flat) flatness 45V, 1.3 13 2 Q
lcom = —10 mA
LEAKAGE CURRENTS
| Vne=0Vto4.5VorVy=0Vto
lNC(OFF)’ OFF leakage current 45V, -1 +0.5 1 -50 50 nA
NO(OFF) Veom = 0 V to 4.5 V; see Figure 13
| Vne =0V 10 4.5V or Vyo =0V to
INC(ON)‘ ON leakage current 45V, -1 +0.5 1 -50 50 nA
NO(ON) Vcom = open,; see Figure 14
DIGITAL INPUTS
ViNH High-level input voltage 2.4 Vee \Y
VinL Low-level input voltage 0 0.8 \Y
Iines im Input current Vin = VinL OF Ving 0.01 -0.1 0.1 pA
Cin Digital input capacitance 2.8 pF
DYNAMIC®
. R_. =300 Q, C_ = 35 pF,
ton Turn-ON time Veou = 3.3 V- see Figure 16 119 145 178 ns
] . R_. =300 Q, C_ = 35 pF,
torr Turn-OFF time Veow = 3.3 V; see Figure 16 38 47 95.2 ns
Break-before-make R_. =300 Q, C, =35 pF,
teBM time delay Ve = Vo = 3.3 V; see Figure 17 & 44 ns
Veen = Vne = Vno =0V, Rgen = 0
Qc Charge injection Q,C_ =1nF; 65 pC
see Figure 18
. . R.=50Q, C_ =5 pF, f=1 MHz,
Oiso OFF isolation see Figure 19 -70 dB
X Channel-to-channel R =50Q, C_ =5 pF, f =1 MHz, ~70 dB
TALK crosstalk see Figure 20
BW Bandwidth -3 dB R, =50 Q, see Figure 21 152 MHz
o R_=600Q, C, =15 pF, Vo =1 0
THD Total harmonic distortion VRMS, f = 20 kHz; see Figure 22 0.04%
Cnc(oFF), NC, NO _ .
Crowrn) OFF capacitance f =1 MHz, see Figure 15 15 pF
Ccomonys co
M, NC, NO _ ;
NC(ON)» ON capacitance f=1 MHz, see Figure 15 55 pF
Ino(on)
POWER REQUIREMENTS
lcc Positive supply current Vin =0V or Ve 0.02 1 uA

(1) Specified by design, not subject to production test.
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6.8 Typical Characteristics

7.0 0.10
0.05 ——
6.0 a PAAN A /
L L 0.00 . -
5.0 g 005
L ] z
f= /
7 a0 = L] § 0.10 7
g \\\H — 1| ] S o5 |/
S —— L ] g [
330 k] /
! /
o 3 -0.20 1
Z /
O .0.25
2.0 —— Ve =3V,-V,=-3V — //
—— Ve =5V,-V,=-5V 030 4 —Vi,,=3V| |
10 —— V=6V, -V, =-6V — Vi, =5V
' 0.35 —V,,=6V |—
0.0 -0.40
6 5 4 3 2 0 1 P 3 2 5 6 6.0 4.0 2.0 0.0 2.0 4.0 6.0
Vio(V) Switch 1/0 Voltage (V)
Figure 1. Ron VS Vio Figure 2. Leakage Current vs 1/O voltage (Switch ON)
0.05 3.00
0.00
2.50
—V,=3V,-V,=-3V
-0.05 v —— V=5V, -V =-5V
z / z —— V=6V, -V, =6V
= / £ 200
£ 010 7 z
5 5
o / o
% -0.15 7 2 1.50
% / 3
i‘.’ -0.20 1 g
5 [ — V=3V 81
0.25 /’ V=5V
—Vie=6V 0.50
-0.30
-0.35 0.00
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 -40.00 25.00 85.00
Switch 1/0 Voltage (V) Temperature (degrees C)
Figure 3. Leakage Current vs I/O Voltage (Switch OFF) Figure 4. Positive Supply Current vs Temperature
0.00 7.0
-40.00 25| 85|00
6.0
-0.50
50
%\ -1.00
< 40
8
3 -
S 30
;E -1.50 :
a 3
2 2.0
ug;’ -2.00 H —— V=3V, -V, =-3V
= 10 ——Vee =5V, -V, =-5V
H —V,=6V,-V, . =-6V
-2.50 0.0
-1.0
-3.00 0.0 05 1.0 15 2.0 25 3.0 35
Temperature (Degrees C) Control Input Voltage (V)
Figure 5. Negative Supply Current vs Temperature Figure 6. Control Input (IN) Threshold Voltage
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Typical Characteristics (continued)
0.0 i -5.00
—]
20 N -15.00 >
M '
-4.0
| —
-25.00
6.0
o o
S 30 S .35.00
() " ()
g g
5 -10.0 S -45.00
= =
-12.0
-55.00
-14.0
-65.00
-16.0
-18.0 -75.00
1.00E+6 10.00E+6 100.00E+6 1.00E+9 1.00E+6 10.00E+6 100.00E+6 1.00E+9
Frequency (Hz) Frequency (Hz)
Figure 7. Bandwidth Dual Supply (5 V) Figure 8. Off Isolation vs Frequency Dual Supply (5 V)
5.0 0.050 ‘ ‘ ‘ ‘
0.045 L J,
-15.0 BB
e 0.040 fmgns et
-25.0 0.035 ~ S i
8 40 A 0.030
% ’ o —=— 12V_0V/NC-COM
2 d T 0.025 —— 12V_0V/NO-COM
§ 45.0 —=— 5V_0V/NC-COM
= 0.020 5V_0V/NO-COM
—— 5V_5V/NC-COM
-55.0 0.015 —s— 5V_5V/NO-COM
0.010
-65.0
/ 0.005 beogg! blglg e oo glogalo oot =4
75.0 0.000
1.00E+6 10.00E+6 100.00E+6 1.00E+9 10 100 1000 10000 100000
Frequency (Hz) Frequency
Figure 9. Crosstalk vs Frequency Dual Supply (x5 V) Figure 10. THD+N (%) vs Frequency
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Figure 11. Charge Injection vs Bias Voltage
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7 Parameter Measurement Information
7.1 Test Circuits
Vee
Vno | NO
IO/V coM Veom
+_ | Channel ON
1 | R.. Veom = Vno
- v | Icom on lcom
! IN_l > J Vi=VjyorV,
+
T GND
- _Vcc -
Figure 12. ON-State Resistance
VCC
oVYno | NO
v coM v OFF-State Leakage Current
+ o —_|_°°"" Channel OFF
T | ;+ V| = VIH or VIL
— |
_ | I
Vi IN D N
e
T GND
= _Vcc
Figure 13. OFF-State Leakage Current (Icomorr) Incorr)
VCC
Vno | NO
_LL_O/V com Vcom ON-State Leakage Current
—_ | Channel ON
I | V| = VIH or VIL
- I
Vi IN D ]
]
T GND
= _Vcc
Figure 14. ON-State Leakage Current (Icomony Incion))
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Test Circuits (continued)

Meter

Capacitance

VBias

Vcom

VCC
Vno [|NO

I
com |com I

[
v, IN > ]

GND

T T

cc

Vgjas= V.. Vio, or GND and
V| = V|o or GND
Capacitance is measured at NO,

COM, and IN inputs during ON
and OFF conditions.

Figure 15. Capacitance (Ccomorr), Ccomony Cncorr) Cnecony)

">

GND

c.@ % R,

Logic
Input
V)

|||—

LH

cc Switch
Output
(Vno)

TEST RL CL Vcom
ton 50 Q 35 pF Vee
torr 50 Q 35 pF Vee

X50%

Vio
X50%
I (i}

ton —¢—»
71‘ 90% *_930/7 a

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

Figure 16. Turn-ON (ton) @and Turn-OFF Time (topg)

[P torF
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Test Circuits (continued)

VCC
VNC or VNO T
NC or NO
or Vcom
COoM
NC or NO A | l
| cL@
> 1
IN
\'A _ = =
Logic
Input(1) GND

1 1
- RY;

cc

Logic Vio
Input

(V1)

X sov
920%  90%
I
I

I

Switch
Output
(Vcom)

VNC or VNO = Vcclz
R|_ =500
C|_ =35 pF

@) All input pulses are supplied by generators having the following characteristics: PRRS 10 MHz, Zg = 50Q, t, < 5 ns, tf < 5 ns.
(@ € includes probe and jig capacitance.

Figure 17. Break-Before-Make Time Delay (tggm)

Input
(Viy OFF _O_N__/ OFF Vi

v

VCC
R
GEN NO
L ’\I\c coM Veom
VGeEN —_ |
I |
L v |
- : 'N_D;J
Logic 5
Input(2) J_ GND

1 1
- RY;

cc

() € includes probe and jig capacitance.
(2 Allinput pulses are supplied by generators having the following characteristics: PRRS 10 MHz, Zg = 50 Q, t, < 5 ns, tf < 5 ns.

Network Analyzer

Vcom J_\_ AVcom

T

Vgen = 0 to V¢
Rgen=0
CL=1nF

Q¢ = CL xAVcom
V| = VIH or V||_

Figure 18. Charge Injection (Q¢)

VCC

50 O

Vno | NO

Source
Signal

-

50 O

50 O

.

IND_

T
v
0

Channel OFF: NO to COM

V| = V|0 or GND
CcOoM

Network Analyzer Setup

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

i1
<

GN

L3

DC Bias = 350 mV

Figure 19. OFF

Isolation (OISO)
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Test Circuits (continued)

Network Analyzer
50 O Vnot | NO1
Source
Signal NO2

—>
‘—
B sog%

VN%
il

Channel ON: NO to COM

50 O

-
7

11

Network Analyzer Setup

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

DC Bias = 350 mV

_Vcc

Figure 20. Channel-to-Channel Crosstalk (Xtaik)

Network Analyzer

50 Q

Vno | NO

-

<+
509%

Source
Signal

Vcom

Channel ON: NO to COM
V| = VIH or V||_

=
v

Network Analyzer Setup

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

DC Bias = 350 mV

Figure 21. Bandwidth (BW)

Channel ON: COMto NO V| =(Vjo—V¢c/2) or =Vee/2 R =600Q
Vsourck = Vec P-P fsource = 20 Hzto 20 kHz G =50 pF
Veel2
Audio Analyzer T
NO
Source
Signal AVAYA com 0/\} l \
600 | c.m
\{ IN D |
% T T
— - _Vch2 _Vcc

(M € includes probe and jig capacitance.

Figure 22. Total Harmonic Distortion
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8 Detailed Description

8.1 Overview

The TS12A12511 is a bidirectional, single channel, single-pole double-throw (SPDT) analog switch that can pass
signals with swings of 0 to 12 V or —6 V to 6 V. This switch conducts equally well in both directions when it is on.
It also offers a low ON-state resistance of 5 Q (typical), which is matched to within 1 Q between channels. The
max current consumption is < 1 pA and -3 dB bandwidth is > 93 MHz. The TS12A12511 exhibits break-before-
make switching action, preventing momentary shorting when switching channels. This device is available
packaged in an 8-lead MSOP, 8-lead SOT-23, and a 8-pin QFN.

8.2 Functional Block Diagram

COM

8.3 Feature Description

SPDT

Q/|G— NC

o——— NO

The TS12A12511 can pass signals with swings of 0 to 12 V or —6 V to 6. The device is great for applications
where the AC signals do not have a common mode voltage since both the positive and negative swing of the
signal can be passed through the device with little distortion.

8.4 Device Functional Modes

Table 1. Truth Table

IN NC TO COM, COM TO NC | NO TO COM, COM TO NO
L On Off
H Off On
14 Submit Documentation Feedback Copyright © 2009-2015, 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

Analog signals that range over the entire supply voltage (Vcc to GND) or (V¢ to -Vc) can be passed with very
little change in ON-state resistance. The switches are bidirectional, so the NO, NC, and COM pins can be used
as either inputs or outputs.

9.2 Typical Application

12V
“JoPF “JoPF
v System v vCC
SPST switch
Digital » IN 12V
Control :
NO |¢&———p| Device 1 —I—
Signal Tn
Path <«——»| COM 0.1PF
12V
NC |[¢——p] Device 2 —I—
GND/-VCC _a»] PE
3.3V

Figure 23. Typical Application Schematic

9.2.1 Design Requirements

Pull the digitally controlled input select pin IN to VCC or GND to avoid unwanted switch states that could result if
the logic control pin is left floating.

9.2.2 Detailed Design Procedure

Select the appropriate supply voltage to cover the entire voltage swing of the signal passing through the switch
since the TS12A12511 input/output signal swing of the device is dependant of the supply voltage V¢ and -Vec.
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Typical Application (continued)
9.2.3 Application Curve

7.0
60 //\ //\
\h/
5.0
240 f— AN
e — ]
& 30
2.0 —Vee=3V,-V,=-3V[—
—Vee=5V,-V,=-5V
—V,=6V,-V,.=-6V
10 cC cc
0.0
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
Vio(V)
Figure 24. Ron VS Vo
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10 Power Supply Recommendations

Proper power-supply sequencing is recommended 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 VCC and -VCC 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 VCC supply to other components. A 0.1-yF capacitor, connected from VCC to GND, is
adequate for most applications.

11 Layout

11.1 Layout Guidelines

It is recommended to place a bypass capacitor as close to the supply pins, VCC and -VCC, as possible to help
smooth out lower frequency noise to provide better load regulation across the frequency spectrum. Minimize
trace lengths and vias on the signal paths in order to preserve signal integrity.

11.2 Layout Example

| LEGEND :

' [

: OVlA to Power Plane Polygonal Copper Pour :

| <"IVIA to GND Plane !

Lo ___________4
To System
—>

Bypass Capacitor
To System )
< 1| com NO I -Vee
To System
<« 2 | nc vee O
To System
L 3 | GND IN IE\ — >
O 4 |vee N.C.
v 4_1_
Vcce o
. ,,
Bypass Capacitor
Figure 25. Layout Schematic
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12 Device and Documentation Support

12.1 Trademarks
All trademarks are the property of their respective owners.

12.2 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.3 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TS12A12511DCNR SOT-23 | DCN 8 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
TS12A12511DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TS12A12511DRJR SON DRJ 1000 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS12A12511DCNR SOT-23 DCN 8 3000 202.0 201.0 28.0
TS12A12511DGKR VSSOP DGK 8 2500 358.0 335.0 35.0
TS12A12511DRJR SON DRJ 8 1000 210.0 185.0 35.0
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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MECHANICAL DATA

DCN (R—PDSO-G8) PLASTIC SMALL—QUTLINE PACKAGE (DIE DOWN)

3,00

2,80

H
e ﬁa g *
ndex Area . Gauge Plane
wld Az ]

795]

X
iy

x ST
1,15 _

Seetmg Plane O _/

4202106/D 11/2009

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Package outline exclusive of metal burr & dambar protrusion /intrusion.
D. Package outline inclusive of solder plating.

E. A visual index feature must be located within the Pin 1 index area.

F
G

Falls within JEDEC MO-178 Variation BA.
Body dimensions do not include flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
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LAND PATTERN DATA

DCN (R—PDS0O-GB8) PLASTIC SMALL—OUTLINE PACKAGE (DIE DOWN)
Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
(Note D)
¢ ¢

6x(0,65) ——| |<— 6x(0,65) _.| |__

T T T

"1
"1

| |
->—'r———————!'— (1,1)fTYP. + - -—i————————l'—

|

I

| 44(0,325) (o’[,; | = 4x(0,325)

Example
Non—Solder Mask Defined Pad

— |——(0,1)TYP.

Example
Solder Mask Opening

(Note E)

Pad Geometry

oo —1
All Around (0,45)

TYP,

4211034/C  07/13

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers
should contact their board assembly site for stencil design recommendations. Refer to IPC—7525.

E.  Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

DRJ (S—PWSON—NS8) PLASTIC SMALL OUTLINE NO—LEAD
-
El
8 | 5
!
4,10
] N 3,90
Pin 1 Index Area /
Top and Bottom ] Z
¥ 0,20 Nominal
0.80 Lead Frame
00 v | o e :
ﬁ Seating Plane
0,0SJ
0,00
8X 0.60

Exposed Thermal Die Pad / ﬂ ﬂ ﬂ
A -

0,35
0,25

0,10 @[c[A]B]
A 0,05®

—— 38X

(@]

Bottom View 4205439/C 12/10

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
SON (Small Qutline No—Lead) package configuration.

A
B
C
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Package complies to JEDEC MO-229 variation WGGB.
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THERMAL PAD MECHANICAL DATA

DRJ (S—PWSON—NB8) PLASTIC SMALL OUTLINE NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

T / Exposed Thermal Pad

2,20£0,10 -+

ANANIANE

8 9]

<«— 3,001£0,10  —p

Bottom View

Exposed Thermal Pad Dimensions

4206882/F 01/11

NOTE: All linear dimensions are in millimeters

wip TEXAS
INSTRUMENTS

www.ti.com


http://www.ti.com/lit/slua271

LAND PATTERN DATA

DRJ (S—PWSON—N8) SMALL PACKAGE QUTLINE NO—LEAD

Example Stencil Design
0,125mm Stencil Thickness

(Note E)
6x0 80»% 6x0,80

0007 o

‘ o 0,30 —]|
O O O O g

- (5 2,90 4,80 — + —— 2,95 475
03]
O O

@DMT 00T

Example Board Layout

-

. AN —| |- 8x0,30
/” \\ 71% Printed Solder Coverage by Area
! \\
| Non Solder Mask Defined Pad AN Example Via Layout Design
i N may vary depending on constraints
N\, (Note D, F)
\\
Example
Solder Mask Opening
(Note F) O O]0 O O+8
Pad Geometry _ \ _ PR
j (Note C) G—+0O ’
: 007 12X90,3—
. Al Around / \Q Q O O
AN /
. / -8
Y 7
S— - 3,00

4208469/D 01 /11

NOTES: A. Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Publication IPC-7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.
E. Laser cutting apertures with electropolish and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F.  Customers should contact their board fabrication site for solder mask tolerances and vias tenting
recommendations for vias placed in the thermal pad.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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