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TS5A4595
INSTRUMENTS 8-2 SPST ANALOG SWITCH
www.ti.com 5-V/3.3-V SINGLE-CHANNEL ANALOG SWITCH
SCDS180 - FEBRUARY 2005
Description Features
® | ow ON-State Resistance (8 Q)
The TS5A4595 is a single-pole single-throw (SPST) ® ON-State Resistance Flatness (1.5 Q)
analog switch that is designed to operate from 2 V to ® Control Inputs Are 5.5-V Tolerant
5.5 V. This device can handle both digital and analog ® Low Charge Injection (5 pC Max)
Zligr;gglii,nand signals up to V4 can be transmitted in either ® 450-MHz —3-dB Bandwidth at 25 °C
® | ow Total Harmonic Distortion (THD) (0.04%)
® 2-Vto 5.5-V Single-Supply Operation
Applications ® -82-dB OFF-Isolation at 1 MHz
® | atch-Up Performance Exceeds 100 mA Per
® Sample-and-Hold Circuit JESD 78, Class Il
. q . ® 0.5-nA Max OFF Leakage
(ngﬁjgfgﬁvsr:gs iqlgfs?ent ® ESD Performance Tested Per JESD 22
’ - 2000-V Human-Body Model
® Audio and Video Signal Routing (A114-B, Class II)
o C cation Circvit — 1000-V Charged-Device Model (C101)
ommunication tAreutts ® TTL/CMOS-Logic Compatible

® PCMCIA Cards

Summary of Characteristics
V, =5V, Ta =25°C

SOT-23 OR SC-70 PACKAGE Single Pole
(TOP VIEW) Configuration Single Throw
(SPST)
[ ]
COM | 1 E] Vi Number of channels 1
NC | 2 3 : ON-state resistance (ron) 8Q
GND [ 3 L q Z] IN ON-state resistance flatness (ron(flat)) 15Q
Turn-on/turn-off time (toN/tOFF) 17 ns/14 ns
Charge injection (Q¢) 5pC
Bandwidth (BW) 450 MHz
FUNCTION TABLE OFF isolation (Oj5Q) -82 dB at 1 MHz
NC TO COM, Total harmonic distortion (THD) 0.04%
IN COM TO NC
Leakage curent(com(OFF)/INC(OFF)) +0.5nA
ON Power-supply current (1) 0.25 uA
H OFF Package option 5-pin SOT-23 or SC-70
ORDERING INFORMATION
TA PACKAGE (1) ORDERABLE PART NUMBER TOP-SIDE MARKING (2)
SOT (SOT-23) - bBV Tape and reel TS5A4595DBVR JSB_
—40°C to 85°C
SOT (SC-70) - DCK Tape and reel | TS5A4595DCKR JT_

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at www.ti.com/sc/package.
(2) DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments
semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
dard Producti ing does not ily include

testing of all para'me!ers.

Copyright © 2005, Texas Instruments Incorporated




|

Distributor of Texas Instruments: Excellent Integrated System Limited
Datasheet of TS5A4595DBVR - IC SWITCH SPST SOT23-5
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

T
7

electronic components

TCEAALOL
o

JRATIII M
8-Q SPST ANALOG SWITCH N Texas
5-V[3.3-V SINGLE-CHANNEL ANALOG SWITCH et

SCDS180 - FEBRUARY 2005

Pin Configurations

Available in Other Pin Configurations

[ ]
CoM 1—c\ E]v+
NO|[2}—»

[ ]
com| 1 5| v,
- GND [ 3
Ne [ 2 X
L

GND | 3 _4_4 IN TS5A4594

.
[4] Nno

TS5A4596 TS5A4597

[ —-

TS5A4595

Absolute Minimum and Maximum Ratings ~ (1)(2)
over operating free-air temperature range (unless otherwise noted)

MIN MAX [ UNIT
A Supply voltage range(3) -0.3 6 Y,
VNC
Analog voltage range(3)(4) -03 V4+03 Y%
VeoMm g g g +
Ik Analog port diode current VNG, Vcom <0 -50 mA
:’C\l:gM On-state switch current VNG, Vcom =0to V4 -20 20 mA
\ Digital input voltage range(3)(4) -0.3 6 Y
Ik Digital input clamp current V<0 -50 mA
I+ Continuous current through V4 100 mA
IcGND  Continuous current through GND -100 mA
« N | g ®) DBV package 206 W
0 Package thermal impedance °C
JA d P DCK package 252
Tstg Storage temperature range -65 150 °C

(1) stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may degrade
device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond those specified
is not implied.

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

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

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

(5) The package thermal impedance is calculated in accordance with JESD 51-7.
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Electrical Characteristics for 5-V Supply (1)
V4=45Vt055V,Vg=24YV, V| =0.8V Ta =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | TA | V4 MIN TYP MAX | UNIT
Analog Switch
Analog signal Vcowm: 0 A Vv
range VNC
ON-state V=45V, VNC =35V, Switch ON, 25°C 45V 5 8 o
resistance fon IcoM = 10 mA, See Figure 13 Full : 10
2:;:‘:; rongtay | NG TSV 2835V switchon, | 2°C Iy 05 15 o
on(flat - ; .
flatness Icom =10 mA, See Figure 13 Eull 2
NC VNC=1V,VcOoM =45V, Swiitch OFF, 25°C -05 001 05
OFF leakage INC(OFF) or See Figure 14 55V nA
current VNC =45V, Vcom =1V, Full -5 5
ggg/lleakage | Veom =1 (\)/r VNC =45V, Switch OFF, | 25°C . -05 001 05 N
ICOM(OFF) - .
current ( Vcom=45V,VNc =1V, See Figure 14 Full -5 5
VNC =1V, V =1V,
NG NeZEE coMm R 25°C -1 001 1
Switch ON,
ON leakage INC(ON) |VYNC=45V,Vcom=45V, See Figure 15 55V nA
current or Full -10 10
VNC =1V, 45V, Vcom = Open,
COM Veom=1V.Vnc =1V, 25°C -1 001 1
ON leak oo _ Switch ON,
eakage Icom©ON) | Vcom =45V, VNC =45V, See Figure 15 55V nA
current or Eull -10 10
Vcom=1V,45V,Vnc = Open,
Digital Control Input (IN)
Input logic high VIH Full 2.4 5.5 \%
Input logic low VL Full 0 0.8 \%
|nput |eakage | | Vi=V 0 25°C 55V -0.5 0.01 0.5 A
current IH:IL 1= Veor Full ' -5 5] *

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
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Electrical Characteristics for 5-V Supply (1) (continued)
V4 =45V 1t055YV, Ta =—-40°C to 85°C (unless otherwise noted)
PARAMETER | SYMBOL | TEST CONDITIONS | TA | Vi MIN TYP  MAX | UNIT
Dynamic
. VNC =3V, CL =35 pF, 25°C 5V 12 17
Turn-on time 1, X ns
ON Rl =300 Q, See Figure 17 Full |45Vt055V 19
. VNC =3V, CL =35 pF, 25°C 5V 9 14
Turn-off time t - ns
OFF Rl =300 Q, See Figure 17 Full | 45Vt055V 17
Charge injection Qc X‘EE’\i :]FO "RGEN=0 o6 Figure 20 25°C | 45V1055V 2 5| pc
NC VNC =0, =1 MHz, ! .
OFF capacitance CNC(OFF) Switch OFF, See Figure 16 25°C 5V 6.5 pF
COM Vcom =0, f=1MHz, ) .
OFF capacitance Ccomorr) Switch OFF, See Figure 16 25°C SV 6.5 PR
NC VNC =0, f=1MHz, ) .
ON capacitance CNC(ON)) Switch ON, See Figure 16 25°C 5V 13 pF
COM Vcom = GND, f =1 MHz, ) o
ON capacitance CCQM(ON) Switch ON, See Figure 16 25°C 5V 13 pF
Digital input )
. Ci V| =V4+or GND, See Figure 16 25°C 5V 3 pF
capacitance
Bandwidth gw |RL=S0QSWIchON, oo oo 18 25°C 5V 450 MHz
Signal =0dBm
- RL=50Q,VNC=1VRMS Switch OFF,
OFF isolation ° -
! ! G150 f=1MHz, C_=5pF See Figure 19 25°C 5V 82 dB
Total harmonic R =600Q, C| =50pF,  f=20Hzto 20 kHz
C ' , ) ) 5 0
distortion THD VSOURCE =5 Vp-p. See Figure 21 25°C 5V 0.04 %
Supply
Positive supply _ ) 25°C 001 025
current I+ V| =V4 or GND, Switch ON or OFF Ful 55V 05 HA

() The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
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Electrical Characteristics for 3-V Supply (1)
V4=27V103.6V, Ta=-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | TA | V4 | MIN TYP MAX | UNIT
Analog Switch
Analog signal Vcowm: 0 A Vv
range VNC
ON-state V+=3V,VNC =15V, Switch ON, 25°C 57y 9.5 16 o
resistance fon IcoM = 10 mA, See Figure 13 Full : 20
ON-state : 25°C 1.8 6
] VNC =15V, 25V, Switch ON,
resistance ron(flat _ ) 27V Q
flatness (flat) Icom =10 mA, See Figure 13 Eull 7
NC VNC=1V,Vcom =3V, Switch OFF, 25°C -05 0.01 0.5
OFF leakage INC(OFF) or See Figure 14 36V nA
current VNC=3V,Vcom=1V, Full -5 5
ggm ) Vcom=1V,VNCc =3V, Switch OFF 25°C -0.5 0.01 0.5
eakage IcOM(OFF) or ' : 36V nA
current ( Vcom=1V,VnC =3V, See Figure 14 Full -5 5
NG Vne=1 V'OYCOM =1V . 25°C -1 001 1
B _ Switch ON,
ON leakage INC(ON) |VYNC=3V,Vcom=3V, See Figure 15 36V nA
current or Eull -10 10
VNC =1V, 3V, Vcom = Open,
CoM Veom=1 (\)/r VNC =1V, Switch ON 25°C -1 001 1
witc ,
ON leakage ICOM(ON) Vcom=3V,VnC =3V, See Figure 15 36V nA
current or Eull -10 10
Vcom =1V, 3V, VNc = Open,
Digital Control Input (IN)
Input logic high VIH Full 2 5.5 \%
Input logic low VL Full 0 0.8 \%
|nput |eakage B 25°C -0.5 0.01 0.5
current IIH. I | VI=V+o0r0 Ful 3.6V 5 5 nA

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
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Electrical Characteristics for 3-V Supply (1) (continued)
V4 =2.7V1t0 3.6V, Tpa =—-40°C to 85°C (unless otherwise noted)

PARAMETER | SYMBOL | TEST CONDITIONS | TA | Vi MIN TYP MAX [ UNIT

Dynamic

-on ti VNC =2V, CL=35pF, 25°C 3V 20 30
Turm-on tme ‘ON R =3000 See Figure 17 Ful |27Vt036V 5| "°

o VNC =2V, CL =35pF, 25°C 3V 15 25
Turm-offtime 'OFF  |R =300, See Figure 17 Ful |27Vt036V 0| ™
Charge injection Qc \C/:SE'\i :“9 RGEN =0, See Figure 20 250C 3V 1 4l pc
NC VNG =0, f= 1 MHz, ) .
OFF capacitance CNC(OFF) Switch OFF, See Figure 16 25°C 3V 6.5 PF
COM Vcom =0, f=1 MHz, . .
OFF capacitance Coomorn) Switch OFF, See Figure 16 25°C 3v 6.5 PF
NC VNC =0, f=1MHz, ) o
ON capacitance CNC(ON) Switch ON, See Figure 16 25°C 3V 13 pF
COM Vcom =0, f=1 MHz, ) o
ON capacitance Ccom(ON) Switch ON. See Figure 16 25°C 3V 13 pF
Digital input C V| = Vs or GND, See Figure 16 25°C 3V 3 pF
capacitance

: R =50, Switch ON
Bandwidth ! ’ ©
BW Signal = 0 dBm, See Figure 18 25°C 3V 450 MHz

o R =50Q, C| =5 pF, Switch OFF,
OFF isolation ° -

soat OISO | f=1MHz, VNc=1VRMs, See Figure 19 25°C 3v 82 dB
Total harmonic R =600 Q, C_=50 pF, f=20Hz to 20 kHz

C ' ) ) ) o 0

distortion THD VSOURCE =3 Vp-p. See Figure 21 25°C 3V 0.09 %
Supply
Positive supply _ ) 25°C 001 025
current I+ V| =V4 or GND, Switch ON or OFF Ful 36V 05 HA

() The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
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TYPICAL PERFORMANCE
10 ‘ 8
Ta =25°C
8
pd ’\\..w«/\ Veesy °| e esc
5’ N 3 %«*\N\ \ S
€ 4l | e < mwwv"/
B Vi=5V N —4o°c/
2
2
0 0
0 1 2 3 4 5 0 1 2 3 4 5
_ Vcowm (V) Vcom (V)
Figure 1.1 on Vs Vcom Figure 2. 1 on Vs Vcom (V4 =5 V)
10 1.0 | | |
o lcomoENyINO©!
g|  —40°C 0.8 oo
M/\ <
N~ N
s _//% T~ o |NO(OFF)/'COM(OFF)\ /
S 4= 25c 3 04
Q
o ()]
2 8°C £ 02
g
0 0.0
0 2 3 -40°C 25°C 85°C
Vcowm (V) . Ta (°C)
Figure 3.7 oy VS Vecom (V4 =3 V) Figure 4. Leakage Current vs Temperature
(V4= 5V)
2.0 20 ‘
t
1.5 18 \ ON
Qo
= //~—/_T/+:5V = g2 \\
8 00 Vi=3V it
§-0.5 V /\J/ g 12 \
| AN 8 _
\
-15 8
-2.0 6
0 1 2 3 4 5 0 1 2 4 5 6

Figure 6. t oN and t opg vs Supply Voltage
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TYPICAL PERFORMANCE (continued)
12 3
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£ 10 / % 2 -
L £
~ 8 s
/ g ViL
7 Qo
toFF 3@
6 | 0
-40°C 25°C 85°C 0 1 2 3 4 5 6
Ta (°C) Vi (V)
Figure 7. t o and topg vs Temperature (V + =5 V) Figure 8. Logic-Level Threshold vs V
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Figure 11. Power-Supply Current vs Figure 12. Total Harmonic Distortion vs
Temperature Frequency
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PIN DESCRIPTION
PIN NAME DESCRIPTION
NUMBER
1 COM Common
2 NC Normally closed
3 GND Digital ground
4 IN Digital control pin to connect COM to NC
5 Vi Power supply
PARAMETER DESCRIPTION
SYMBOL DESCRIPTION
Vcom Voltage at COM
VNC Voltage at NC
fon Resistance between COM and NC ports when the channel is ON
Ton(flat) Difference between the maximum and minimum value of rgp, 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 (COM)
INC(ON) | open
IcOM(OFF) | Leakage current measured at the COM port, with the corresponding channel (COM to NC) in the OFF state
Leakage current measured at the COM port, with the corresponding channel (COM to NC) in the ON state and the output (NC)
IcomM(ON) open
VIH Minimum input voltage for logic high for the control input (IN)
VL Maximum input voltage for logic low for the control input (IN)
V| Voltage at the control input (IN)
1, i Leakage current measured at the control input (IN)
fON 'tl)'urn-on time f(_)r_the switch. This_parameter is measured under the speci_fied range of conditioqs and_by the propagation delay
etween the digital control (IN) signal and analog output (COM or NC) signal when the switch is turning ON.
{OFF gurn-off time fc_»r‘the switch. This_parameter is measured under the specified range of cond_ition_s and_by the propagation delay
etween the digital control (IN) signal and analog output (COM or NC) 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 COM) output.
Qc This is measured in coulomb (C) and measured by the total charge induced due to switching of the control input.
Charge injection, Qc = CL x AVcowm. CL is the load capacitance, and AVc o 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
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)
OIso QFF isolation of the.switch is a measurement _of OFF-state switch impedance. This is measured in dB in a specific frequency,
with the corresponding channel (NC to COM) in the OFF state.
BW Bandwidth of the switch. This is the frequency in which the gain of an ON channel is —=3 dB below the DC gain.
THD Total harmonic distortion describes thfe signal d‘istortion caus.ed by the analog switch. This is defined as the ratio of rgot mean
square (RMS) value of the second, third, and higher harmonic to the absolute magnitude of the fundamental harmonic.
I+ Static power-supply current with the control (IN) pin at V4 or GND
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PARAMETER MEASUREMENT INFORMATION

Vi
VNC | NC
IO/V com Voom
+_ | Channel ON
l | fon = Veom ~ Ve Q
= | | Icom
Vi IN | com V| = Vg orV
_,_— - | =VIH Or ViL
+
T GND
Figure 13. ON-State Resistance (r op)
V4
VNC | NC
v CoM v OFF-State Leakage Current
+ /I/Oi —_LGJV' Channel OFF
— +
_ | — Vi=V|HorV|_
1 | T
Vi lN_>J )
L]
T GND
Figure 14. OFF-State Leakage Current (I com(oFF), INC(OFF))
Vi
VNC | NC
LL_O/V com Voom ON-State Leakage Current
el | Channel ON
I | Vi=ViHorV|L
- I
Vi IN >J
A+
T GND

Figure 15. ON-State Leakage Current (I com(N), INC(ON))
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Meter

VBIAS

O
Capacitance —O/v

Vi

T

NC

COM

-

: V| IN |>

GND

1

VBIAS = V+ or GND
Vi=ViqorViL
f=1MHz

Capacitance is measured at NC,
COM, and IN inputs during ON
and OFF conditions.

Figure 16. Capacitance (C |, Ccom(orF): Ccom(oN): CNC(OFF): CNC(ON))

Vi

i

Logic
Input (1)

Voo COMO/K‘

Vi IN D_

NC VNC

GND

CL(Z) /Allj RL

TEST RL cL
toN 300Q 35 pF
tOFF 300 Q 35 pF

Logic
Input
V)

Vi
XSO% XSO%
0
| | I

toN —&—M [¢—»— torF

Switch —
Output 90% 90%
(Vcom)

@) An input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <5 ns, tf< 5 ns.
2 CL includes probe and jig capacitance.
(3) see Electrical Characteristics for Vcom.

Figure 17. Turn-On (t on) and Turn-Off Time (t opg)

Vi

i

VNC | NC

Network Analyzer
50 Q
—>
Source
Signal

<+
SOQ%

i<

COM

Vcom

Channel ON: NC to COM
V| = V4 or GND

Network Analyzer Setup

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

DC Bias = 350 mV

Figure 18. Bandwidth (BW)
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Vi
Network Analyzer —|—
Channel OFF: NC to COM
50 Q Vel ne
> v V| =V4 or GND
COM Vcom
Source /I/C
Signal <+ | Network Analyzer Setup
I
= Vi | IN N Source Voltage =1V RMS
soe + [: GND DC Bias = 350 mV
Figure 19. OFF Isolation (O |s0)
Vi Logic \ /- ViH
Input
feen 1 vy OFF /N__ON__ /' \_OFF y,
NC +
com | v S
] ] ’\,\C com veon _/—\_ Neow
GEN — | l
I | cL@ El
| 1
p— V =0toV
= V| IN | = GEN +
- RGEN =0
Logic " cL :_1 nF .
Input (2) G Qc=CLxAVcoMm
1 Vi=V|Hor VL

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

Figure 20. Charge Injection (Q ()

Channel ON: COM to NC V| =V4/2 0r -V 4/2 RL =600 Q
VSOURCE = V+ P-P fSOURCE =20Hzt020kHz  C| =50 pF
LP Filter = 80 kHz HP Filter = 10 Hz
V4/2
Audio Analyzer T
NC R
Source
Signal A% coMm O/‘) l W
600 Q | CL
ill_i LI>J
= _ GND
600 Q I J_
_ - ~V4/2

(1) ¢|_includes probe and jig capacitance.

Figure 21. Total Harmonic Distortion (THD)
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty 2 (6) 3) (4/5)

TS5A4595DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 JSBR Sample
& no Sb/Br) =
TS5A4595DCKR ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 JT5 ~JTF ~JTR) Sl
& no SbiBr) P2
TS5A4595DCKRE4 ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 (T5~JTF ~JTR) P
& no Sh/Br) ple
TS5A4595DCKRG4 ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 (JT5 ~JTF ~JTR) Sample
& no Sh/Br) -

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sh do not exceed 0.1% by weight
in homogeneous material)

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

Addendum-Page 1
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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 TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

7 +‘ [+ KO |<—P1—>1

R R R T

Reel k |
Diameter
Cavity —>I A0 I<—
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 | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

I 1 I
Q3 1 Q4 Q3 1 Q4 User Direction of Feed
| % A | v
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)
TS5A4595DBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TS5A4595DCKR SC70 DCK 5 3000 178.0 9.2 2.4 2.4 122 4.0 8.0 Q3
TS5A4595DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3

Pack Materials-Page 1
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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)
TS5A4595DBVR SOT-23 DBV 5 3000 202.0 201.0 28.0
TS5A4595DCKR SC70 DCK 5 3000 180.0 180.0 18.0
TS5A4595DCKR SC70 DCK 5 3000 180.0 180.0 18.0
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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 JESD48, 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 TlI 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 TI 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 Tl 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, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation  www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

TI E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

e2e.ti.com
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