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Changes from Original (May 2017) to Revision A Page
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5 Pin Configuration and Functions
DPW Package
5-Pin X2SON
Top View
| _ _,) <= — ]
out |1 , N 5| IN+
|/ N
/N
/ \
( )
\ 3/
Vee /
Vece 2 \ / 4 1£IN
Not to scale
DBV and DCK Package
5-Pin SOT-23 and SC70
Top View
out[1] (5] Vec
Vee[ 2]
IN+[ 3] [ 4 ] IN-
Pin Functions
PIN
1forP® DESCRIPTION
NAME X2SON SOT-23, SC70
ouT O Output
Vee 2 5 P Positive (highest) power supply
Vee 3 2 P Negative (lowest) power supply
IN— 4 4 | Inverting input
IN+ 5 3 | Noninverting input
(1) 1= Input, O = Output, P = Power
Copyright © 2017-2019, Texas Instruments Incorporated 3
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TLV7012/22 DGK Packages

8-Pin VSSOP
Top View
OUTA[]o [ s]VCC
INA- 2] 7] 0UTB
INA+ [ ] [ s ] INB-
VEE [ s ] INB+
Pin Functions: TLV7012/22
PIN
le} DESCRIPTION
NAME NO.
INA- 2 | Inverting input, channel A
INA+ 3 | Noninverting input, channel A
INB— 6 | Inverting input, channel B
INB+ 5 | Noninverting input, channel B
OUTA 1 (0] Output, channel A
ouTB 7 (0] Output, channel B
VEE 4 — Negative (lowest) supply or ground (for single-supply operation)
VCC 8 — Positive (highest) supply
4 Copyright © 2017-2019, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings (Single)
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Supply voltage (Vs = Vee — Vig) 6 \%
Input pins (IN+, IN-)® Vee - 0.3 6 \%
Current into Input pins (IN+, IN-)® +10 mA
TLV7011/7012® Vee -03 Vee +0.3
Output (OUT) \%
TLV7021/7022 Vge — 0.3 6
Output short-circuit duration® 10 s
Junction temperature, T, 150 °C
Storage temperature, Tgyq —65 150 °C

@

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.

()
®3)
4)

6.2 Absolute Maximum Ratings (Dual)
over operating free-air temperature range (unless otherwise noted)™®

Input terminals are diode-clamped to Vgg. Input signals that can swing 0.3V below Vgg must be current-limited to 10mA or less.
Output maximum is (Vcc + 0.3V) or 6V, whichever is less.
Short-circuit to ground, one comparator per package.

MIN MAX UNIT
Supply voltage Vs = Vee - Ve -0.3 7 \%
Input pins (IN+, IN-)@ Vee-0.3 7 \%
Current into Input pins (IN+, IN-) +10 mA
Output (OUT) (TLV7012)® Vee-0.3 Vce + 0.3 \%
Output (QUT) (TLV7022) Vee—0.3 7 Y,
Output short-circuit duration® 10 s
Junction temperature, T, 150 °C
Storage temperature, Tgq —65 150 °C

@

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.

(2) Input terminals are diode-clamped to Vgg. Input signals that can swing 0.3V below Vgg must be current-limited to 10mA or less
(3) Output maximum is (Ve + 0.3 V) or 7 V, whichever is less.
(4) Short-circuit to ground, one comparator per package.
6.3 ESD Ratings
VALUE UNIT
v Electrostatic Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000 v
D) | 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.
6.4 Recommended Operating Conditions (Single)
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Supply voltage (Vs = Vee — VEr) 16 55 \%
Input Voltage Range Vee - 0.1 Vee +0.2 \Y
Ambient temperature, T -40 125 °C

Copyright © 2017-2019, Texas Instruments Incorporated
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6.5 Recommended Operating Conditions (Dual)
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Supply voltage Vs = Ve — Ve 16 6.5 \Y
Input voltage range Vee - 0.1 Vee + 0.2 \Y
Ambient temperature, T -40 125 °C
6.6 Thermal Information (Single)
TLV7011/TLV7021
THERMAL METRIC® DPW (X2SON) DBV (SOT23) DCK (SC70) UNIT
5 PINS 5 PINS 5 PINS

Roia Junction-to-ambient thermal resistance 497.5 306.3 278.8 °C/IW
Roscop) | Junction-to-case (top) thermal resistance 275.5 228.4 188.6 °C/IW
Ross Junction-to-board thermal resistance 372.2 166.5 113.2 °C/W
YT Junction-to-top characterization parameter 55.5 138.5 82.3 °C/W
Y8 Junction-to-board characterization parameter 370.3 165.3 112.4 °C/W
Roscmory | Junction-to-case (bottom) thermal resistance 165.1 N/A N/A °C/IW

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

report.

6.7 Thermal Information (Dual)

TLV7012/TLV7022
THERMAL METRIC® DGK (VSSOP) UNIT
8 PINS
Reaa Junction-to-ambient thermal resistance 211.7 °CIW
Roacop) Junction-to-case (top) thermal resistance 96.1 °CIW
Reis Junction-to-board thermal resistance 133.5 °CIW
Yy Junction-to-top characterization parameter 28.3 °CIW
Y Junction-to-board characterization parameter 131.7 °CIW
Roac ot Junction-to-case (bottom) thermal resistance N/A °CIW

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

report.

Copyright © 2017-2019, Texas Instruments Incorporated
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6.8 Electrical Characteristics (Single)

Vg =1.8Vto5V, Ve =Vs/ 2; minimum and maximum values are at T, = —40°C to +125°C (unless otherwise noted).
Typical values are at T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vio Input offset voltage Vg=1.8Vand5V, Vgy=Vs/2 +0.5 +8 mvV
Vhys Hysteresis Vg=18Vand5V, Vcy=Vg/2 1.2 4.2 14 mV
Vs=25Vto5V Vee Vee + 0.1
Vewm Common-mode voltage range \%
Vs=18Vto25V Ve + 0.1 Vee + 0.1
I Input bias current 5 pA
los Input offset current pA
Vo Output voltage high (for TLV7011 V=5V, lp=3mA 4.7 48 v
only)
VoL Output voltage low Vs=5V,lp=3mA 120 220 mvV
Open-drain output leakage current | Vg =5V, V|p = +0.1 V (output high), Vpy, up =
Ik 100 pA
(TLV7021 only) Vee
CMRR Common-mode rejection ratio Vee <Vem < Vee, Vs =5V 78 dB
PSRR Power supply rejection ratio Vg=18V1to5V,Vey=Vs/2 78 dB
o Vs =5V, sourcing 65
Isc Short-circuit current — mA
Vs =5V, sinking 44
lcc Supply current Vs =18V, no load, V|p =-0.1 V (Output Low) 5 10 pA

6.9 Switching Characteristics (Single)
Typical values are at To = 25°C, Ve =5V, Vo = 2.5V, C, = 15 pF, input overdrive = 100 mV (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t Propagation delay time, high-to-low | Midpoint of input to midpoint of output, Vop = 260 ns
PHL (Rp = 2.5 kQ TLV7021 only) 100 mV

t Propagation delay time, low-to-high | Midpoint of input to midpoint of output, Vop = 310 ns
PLH (Rp = 2.5 kQ TLV7021 only) 100 mVv

tr Rise time (for TLV7011 only) 20% to 80% ns
te Fall time 80% to 20% ns
ton Power-up time @ 20 us

(1) During power on, Vs must exceed 1.6 V for toy before the output tracks the input.

Copyright © 2017-2019, Texas Instruments Incorporated
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6.10 Electrical Characteristics (Dual)

Vg =1.8Vto5V, Ve =Vs/ 2; minimum and maximum values are at T, = —40°C to +125°C (unless otherwise noted).
Typical values are at T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Vio Input Offset Voltage Vg=18Vand5V,Vey=VS/2 +0.1 +8 mV

Vhys Hysteresis Vs=18Vand5V,Vcy=VS/2 2 9 15 mvV

Vewm Common-mode voltage range Vee Ve + 0.1 \

Ig Input bias current 2 pA

los Input offset current 1 pA

Von g)r:jl;p;ut voltage high (for TLV7012 Vs=5V, Vee =0V, Io=3mA 4.65 48 v

Voo Output voltage low Vg=5V,Vgg =0V, Ig=3mA 250 350 mV

ke Open-drain output leakage Vg =5V, Vp=+0.1V (output high), 100 pA

current (TLV7022 only) Vpurrup = Vee

CMRR Common-mode rejection ratio Vee < Vem < Vee, Vs =5V 73 dB

PSRR Power supply rejection ratio Vs=18Vto5V,Vey=Vs/2 77 dB
VS =5V, sourcing (for TLV7012 only) 29

Isc Short-circuit current mA
VS =5V, sinking 33

lcc Supply current / Channel Vg =1.8V, noload, V|p =-0.1V (Output Low) 4.7 9 HA

6.11 Switching Characteristics (Dual)
Typical values are at Ty = 25°C, Vg =5V, V¢ey = Vg / 2; CL = 15 pF, input overdrive = 100 mV (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time, high to- - . -
fow low (RP = 4.99 kQ TLV7022 Mldpi)lm of input to midpoint of output, 310 ns
(1) Vop = 100 mV
only)
Propagation delay time, low-to high S . S
M f f
- (RP = 4.99 kQ TLV7022 |dp£)|nt of input to midpoint of output, 260 ns
(1) Vop = 100 mV
only)
tr Rise time (TLV7012 only) Measured from 20% to 80% 5 ns
te Fall time Measured from 20% to 80% 5 ns
I During power on, Vcc must exceed 1.6V for
fon Power-up time 200 ps before the output is in correct state. 20 HS

(1) The lower limit for RP is 650 Q

6.12 Timing Diagrams

vee /VEE f """ VEE + 1.6V

Von/2

1. Start-Up Time Timing Diagram (IN+ > IN-)

8 MY © 2017-2019, Texas Instruments Incorporated
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Timing Diagrams (3T R)

Output

4....

2. Propagation Delay Timing Diagram

MR © 2017-2019, Texas Instruments Incorporated 9
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6.13 Typical Characteristics
Ta=25°C, Ve =5V, Vege =0V, Vey = Veo/2, CL = 15 pF

0.5
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3. TLV7011 Propagation Delay (L-H) vs. Input Overdrive
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4. Propagation Delay (H-L) vs. Input Overdrive

7. TLV7021 Propagation Delay (L-H) vs. Input Overdrive
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VCC =5V VCC =5V
5. TLV7011 Propagation Delay (L-H) vs. Input Overdrive 6. Propagation Delay (H-L) vs. Input Overdrive
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8. Hysteresis vs. Temperature

10
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Typical Characteristics (T X)

TA = 25°C, VCC =5 V, VEE =0 V, VCM = Vcclz, CL =15 pF

16 16
14 14
/— -
12 - 12 — |
s s —
e 10 e 10
@ / @ s /
s 8 3
s | _— ] g | 1 _—
> — > |
T // T //
4 4
—| — Vom=Vec/2 —| — Vom=Vgc/2
2 — Vem = Vee 2 — Vom = Vee
0 Vem=0 0 Vem=0
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
VCC:3'3V VCCZSV
9. Hysteresis vs. Temperature 10. Hysteresis vs. Temperature
y p y p
20 20
— -40°C — -40°C
18| — 2500 18] — 250C
— 85°C — 85°C
1 1
6 — 125°C 6 — 125°C
14 14
S S
E 12 A E 12 /r
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2 / £ N\ —,
6 6 7/
4 pau AN —
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0 0
0.1 03 05 07 09 1.1 1.3 15 1.7 0 0.5 1 1.5 2 25 3 3.4
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11. Hysteresis vs. Vgp 12. Hysteresis vs. Vgp
20 40
— -40°C
18| — 250 35
— 85°C
] pa— 125°C 30
14
E 12 A §>°: 25
10 20
N / -
% 8 ] 8 15
> —
T 6 / w
\ ] 10
AIN—_ 4 ;
2
0 0 I
0 1 2 3 4 5 3 4 5 6 7
Vem (V) Hysteresis (mV)
Vec =5V Distribution Taken From 10,777 Comparators
13. Hysteresis vs. Vgp 14. Hysteresis Histogram
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Typical Characteristics (T X)

TA = 25°C, VCC =5 V, VEE =0 V, VCM = Vcclz, CL =15 pF

Ve = 3.3V, 50 devices

19. Input Offset Voltage vs. Ve

Vce =5V, 50 devices
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20. Input Offset Voltage vs. Vcum
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Typical Characteristics (T X)

TA = 25°C, VCC =5 V, VEE =0 V, VCM = Vcclz, CL =15 pF

25. Output Voltage Low vs. Output Sink Current
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21. Input Offset Voltage Histogram 22. TLV7011 Output Voltage High vs. Output Source
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TA = 25°C, VCC =5 V, VEE =0 V, VCM = Vcclz, CL =15 pF
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Typical Characteristics (T X)

TA = 250(:, VCC =5 V, VEE =0 V, VCM = Vcclz, CL =15 pF
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7 Detailed Description

7.1 Overview

The TLV701x and TLV702x devices are single-channel, micro-power comparators with push-pull and open-drain
outputs. Operating down to 1.6 V and consuming only 5 pA, the TLV701x and TLV702x are ideally suited for
portable and industrial applications. The comparators are available in leadless and leaded packages to offer
significant board space saving in space-challenged designs.

7.2 Functional Block Diagram

VCC

IN+ O \

IN- O

/

O out

Bias Power-on-reset

5

GND

Copyright © 2017, Texas Instruments Incorporated

7.3 Feature Description

The TLV701x (push-pull) and TLV702x (open-drain) devices are micro-power comparators that are capable of
operating at low voltages. The TLV701x and TLV702x feature a rail-to-rail input stage capable of operating up to
100 mV beyond the VCC power supply rail. The comparators also feature a push-pull and open-drain output
stage with internal hysteresis.

7.4 Device Functional Modes

The TLV701x and TLV702x have a Power-on-Reset (POR) circuit. While the power supply (Vs) is ramping up or
ramping down, the POR circuitry will be activated.

For the TLV701x, the POR circuit will hold the output low (at Vgg) while activated.

For the TLV702x, the POR circuit will keep the output high impedance (logical high) while activated.

When the supply voltage is greater than, or equal to, the minimum supply voltage, the comparator output reflects
the state of the differential input (V|p).

7.4.1 Inputs

The TLV701x and TLV702x input common-mode extends from Vgg to 100 mV above Vc. The differential input
voltage (V|p) can be any voltage within these limits. No phase-inversion of the comparator output will occur when
the input pins exceed V¢ and Vge.

16 MY © 2017-2019, Texas Instruments Incorporated
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Device Functional Modes (T R)

While Tl recommends operating the TLV701x and TLV702x within the specified common-mode range, the inputs
are fault tolerant to voltages up to 5.5 V independent of the applied V¢ value. Fault tolerant is defined as
maintaining the same high input impedance when V¢ is unpowered or within the recommended operating range.
Because the inputs of the TLV701x and TLV702x are fault tolerant, the inputs to the comparator can be any
value between 0 V and 5.5 V while V¢ is ramping up. This feature allows any supply and input driven sequence
as long as the input value and supply are within the specified ranges. In this case, no current limiting resistor is
required. This is possible since the V¢ is isolated from the inputs such that it maintains its value even when a
higher voltage is applied to the input.

The input bias current is typically 1 pA for input voltages between V.- and Vgg. The comparator inputs are
protected from undervoltage by internal diodes connected to Vge. As the input voltage goes under Vgg, the
protection diodes become forward biased and begin to conduct causing the input bias current to increase
exponentially. Input bias current typically doubles for 10°C temperature increases.

7.4.2 Internal Hysteresis

The device hysteresis transfer curve is shown in B 37. This curve is a function of three components: Vy, Vos,
and Vst

» Vqyis the actual set voltage or threshold trip voltage.

* Vgg is the internal offset voltage between V. and V|\_. This voltage is added to V4 to form the actual trip
point at which the comparator must respond to change output states.

*  Vuvst is the internal hysteresis (or trip window) that is designed to reduce comparator sensitivity to noise
(4.2 mV for the TLV7011).

A
Y
A
Y
A

i
<

A

!

Vos Vi *Vos*+ (Vuyst/2)

Y

< .
« >

!

Vrn * Vos = (Viyst/ 2) Vry

A
Y

T

37. Hysteresis Transfer Curve

7.4.3 Output

The TLV701x feature a push-pull output stage eliminating the need for an external pull-up resistor. On the other
hand, the TLV702x feature an open-drain output stage enabling the output logic levels to be pulled up to an
external source independent of the supply voltage.

MR © 2017-2019, Texas Instruments Incorporated 17
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8 Application and Implementation

x

/:

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

8.1 Application Information

The TLV701x and TLV702x are micro-power comparators with reasonable response time. The comparators have
a rail-to-rail input stage that can monitor signals beyond the positive supply rail with integrated hysteresis. When
higher levels of hysteresis are required, positive feedback can be externally added. The push-pull output stage of
the TLV701x is optimal for reduced power budget applications and features no shoot-through current. When level
shifting or wire-ORing of the comparator outputs is needed, the TLV702x with its open-drain output stage is well
suited to meet the system needs. In either case, the wide operating voltage range, low quiescent current, and
micro-package of the TLV701x and TLV702x make these comparators excellent candidates for battery-operated
and portable, handheld designs.

8.1.1 Inverting Comparator With Hysteresis for TLV701x

The inverting comparator with hysteresis requires a three-resistor network that is referenced to the comparator
supply voltage (Vcc), as shown in 38. When V,y at the inverting input is less than V,, the output voltage is
high (for simplicity, assume Vg switches as high as Vc¢). The three network resistors can be represented as R1
|| R3 in series with R2. A= 1 defines the high-to-low trip voltage (Va,).

R2
(R1 || R3) + R2 (1)

Vg = Ve X

When V,y is greater than V,, the output voltage is low, very close to ground. In this case, the three network
resistors can be presented as R2 || R3 in series with R1. Use A= 2 to define the low to high trip voltage (Vay).

. R2|IR3
R1+ (R2 || R3) @

Vi = Ve

23 3 defines the total hysteresis provided by the network.
AV, =Va =V, (3)

\
A
Y

5V

Vo A

('A% < <

V High Vo Low
+Vee +Vee
R1 R3 R1
VA1 VAZ
R2 R2 R3

Copyright © 2016, Texas Instruments Incorporated

38. TLV701x in an Inverting Configuration With Hysteresis
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Application Information (#T R)
8.1.2 Noninverting Comparator With Hysteresis for TLV701x

A noninverting comparator with hysteresis requires a two-resistor network, as shown in 39, and a voltage
reference (Vrer) at the inverting input. When Vy is low, the output is also low. For the output to switch from low
to high, V,y must rise to Vy;. Use 23 4 to calculate Vy;.

VREF

Vit = R1 % *+ Vier

(4)
When V| is high, the output is also high. For the comparator to switch back to a low state, V,y must drop to V\»
such that V, is equal to Vgee. Use 23 5 to calculate V.
Virer (R1+ R2) — V. X R1

Vine =
R2 (5)
The hysteresis of this circuit is the difference between V,y; and V,y,, as shown in 23 6.
R1
AV =V X —
R2 (6)
+Vee
+5V
VREF
+25V Vo
VA
Vin C VRV'I v Rioan
330 kQ = =
R2
1 MQ
Vo High Vo Low
+Vee Vint
5V
R2 R1
Va= Vrer Va= Vrer Vo
VIN2 V\N1
R1 R2 ov

1.675V 3.325V
= V\N
VIN2
Copyright © 2016, Texas Instruments Incorporated

39. TLV701x in a Noninverting Configuration With Hysteresis

MR © 2017-2019, Texas Instruments Incorporated 19



13 TEXAS
INSTRUMENTS
TLV7011, TLV7021, TLV7012, TLV7022

ZHCSGKA4E —SEPTEMBER 2017—-REVISED NOVEMBER 2019 www.ti.com.cn

8.2 Typical Applications

8.2.1 Window Comparator

Window comparators are commonly used to detect undervoltage and overvoltage conditions. 40 shows a
simple window comparator circuit.

Micro-
Controller

Sensor
? Ro %7
| St 1
R i TLV7021

Copyright © 2017, Texas Instruments Incorporated

40. Window Comparator

8.2.1.1 Design Requirements

For this design, follow these design requirements:

» Alert (logic low output) when an input signal is less than 1.1 V

» Alert (logic low output) when an input signal is greater than 2.2 V
e Alert signal is active low

» Operate from a 3.3-V power supply

8.2.1.2 Detailed Design Procedure

Configure the circuit as shown in B 40. Connect Vc to a 3.3-V power supply and Vge to ground. Make R1, R2
and R3 each 10-MQ resistors. These three resistors are used to create the positive and negative thresholds for
the window comparator (V4. and Vy4_). With each resistor being equal, Vi, is 2.2 V and V. is 1.1 V. Large
resistor values such as 10-MQ are used to minimize power consumption. The sensor output voltage is applied to
the inverting and noninverting inputs of the two TLV702x's. The TLV7021 is used for its open-drain output
configuration. Using the TLV702x allows the two comparator outputs to be Wire-Ored together. The respective
comparator outputs will be low when the sensor is less than 1.1 V or greater than 2.2 V. Vgyr will be high when
the sensor is in the range of 1.1 Vto 2.2 V.

20 MY © 2017-2019, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS
TLV7011, TLV7021, TLV7012, TLV7022

www.ti.com.cn ZHCSGKAE —SEPTEMBER 2017 —-REVISED NOVEMBER 2019

Typical Applications (T R)
8.2.1.3 Application Curve

VIN
A
Vg, =22V | —
Vi=11V |+
p» Time (usec)
VOUT

p» Time (usec)
50 100 150 200

41. Window Comparator Results

8.2.2 IR Receiver Analog Front End

A single TLV7011 device can be used to build a complete IR receiver analog front end (AFE). The nanoamp
quiescent current and low input bias current make it possible to be powered with a coin cell battery, which could
last for years.

Vref
3V 470 kQ ¥ 470 kQ 10M Q
Ve —AM—4—AM—————

R4

R3
N1 Output to MCU
/ f (Also to wake-up MCU)

V
— TLV7011 >

0.01 uF

— GND
Copyright © 2017, Texas Instruments Incorporated
42. IR Receiver Analog Front End Using TLV7011

8.2.2.1 Design Requirements

For this design, follow these design requirements:

» Use a proper resistor (R;) value to generate an adequate signal amplitude applied to the inverting input of the
comparator.
» The low input bias current Iz (2 pA typical) ensures that a greater value of R1 to be used.

MR © 2017-2019, Texas Instruments Incorporated 21
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Typical Applications (T R)

» The RC constant value (R, and C;) must support the targeted data rate (that is, 9,600 bauds) to maintain a
valid tripping threshold.

» The hysteresis introduced with R; and R, helps to avoid spurious output toggles.

8.2.2.2 Detailed Design Procedure

The IR receiver AFE design is highly streamlined and optimized. R; converts the IR light energy induced current
into voltage and applies to the inverting input of the comparator. Because a reverse biased IR LED is used as
the IR receiver, a higher I/V transimpedance gain is required to boost the amplitude of reduced current. A 10M
resistor is used as R; to support a 1-V, 100-nA transimpedance gain. This is made possible with the picoamps
Input bias current Iz (5pA typical). The RC network of R, and C,; establishes a reference voltage Vs which tracks
the mean amplitude of the IR signal. The RC constant of R, and C; (about 4.7 ms) is chosen for V, to track the
received IR current fluctuation but not the actual data bit stream. The noninverting input is connected to V, and
the output over the R; and R, resistor network which provides additional hysteresis for improved guard against
spurious toggles.

To reduce the current drain from the coin cell battery, data transmission must be short and infrequent.

8.2.2.3 Application Curve

1.8V
1 N 1) N /] /el 1 1 N
. \ N /7 /\
\ |/ \|/ \ |/ /
Y \_ LV \ &Y \d - A\ - Ay
4.0 V
Vour
0.0 V
1.61 V-
VRer T e — ——
— T ]
1.58 V-
0.0 200.0u 400.0 u 600.0 u 800.0 u

Time

43. IR Receiver AFE Waveforms
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Typical Applications (T R)
8.2.3 Square-Wave Oscillator
Square-wave oscillator can be used as low cost timing reference or system supervisory clock source.

C1
- Vo
R1
v  o— AN

Ra
NN
Ve
Va Rs
AN
+

od LI

44. Square-Wave Oscillator

8.2.3.1 Design Requirements

The square-wave period is determined by the RC time constant of the capacitor and resistor. The maximum
frequency is limited by propagation delay of the device and the capacitance load at the output. The low input bias
current allows a lower capacitor value and larger resistor value combination for a given oscillator frequency,
which may help to reduce BOM cost and board space.

8.2.3.2 Detailed Design Procedure

The oscillation frequency is determined by the resistor and capacitor values. The following calculation provides
details of the steps.

A
+Vee — —
-~ -~ - Vee
Vor Um 2—3—
v 2 Ve
A2 < < ~ 3
~ ~
t=10 .
1]
——
time

45, Square-Wave Oscillator Timing Thresholds

First consider the output of Figure 44 is high which indicates the inverted input V¢ is lower than the
noninverting input (V). This causes the C; to be charged through R,, and the voltage V. increases until it is
equal to the noninverting input. The value of V, at the point is calculated by 23 7.

VCCX R2
MM~ Hh b In
R2+R1”R3 (7)

if Rl = R2: R3, then VAl =2 Vccl 3

MR © 2017-2019, Texas Instruments Incorporated 23
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Typical Applications (T R)

At this time the comparator output trips pulling down the output to the negative rail. The value of Vat this point is
calculated by A= 8.
Vio = Vec(RolIR3)
A2 7 R,+R,IIR, ®

if Rl = Rz = R3, then VA2 = VcclS

The C; now discharges though the R,, and the voltage V¢ decreases until it reaches Va,. At this point, the
output switches back to the starting state. The oscillation period equals to the time duration from for C; from
2Vcl3 to Ve / 3 then back to 2V/3, which is given by R,C; x In 2 fro each trip. Therefore, the total time
duration is calculated as 2 R,C; x In 2. The oscillation frequency can be obtained by 2= 9:

8.2.3.3 Application Curve

46 shows the simulated results of tan oscillator using the following component values:
« R;=R,=Ry=R,;=100kQ

+ C;=1000pF, C_=20pF

e V+=5V,V-=GND

*  Csyay (N0t shown) from V, TO GND = 10 pF

6

Vout

e
A A

N VRN /

0 10 20 30 40 50
TIME (us)

46. Square-Wave Oscillator Output Waveform
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9 Power Supply Recommendations

The TLV701x and TLV702x have a recommended operating voltage range (Vg) of 1.6 Vto 55/ 6.5 V. Vg is
defined as Vqc — Vee- Therefore, the supply voltages used to create Vg can be single-ended or bipolar. For
example, single-ended supply voltages of 5 V and 0 V and bipolar supply voltages of +2.5 V and —2.5 V create
comparable operating voltages for V5. However, when bipolar supply voltages are used, it is important to realize
that the logic low level of the comparator output is referenced to Vgg.

Output capacitive loading and output toggle rate will cause the average supply current to rise over the quiescent
current.

10 Layout

10.1 Layout Guidelines

To reduce PCB fabrication cost and improve reliability, TI recommends using a 4-mil via at the center pad
connected to the ground trace or plane on the bottom layer.

A power-supply bypass capacitor of 100 nF is recommended when supply output impedance is high, supply
traces are long, or when excessive noise is expected on the supply lines. Bypass capacitors are also
recommended when the comparator output drives a long trace or is required to drive a capacitive load. Due to
the fast rising and falling edge rates and high-output sink and source capability of the TLV7011 and TLV7021
output stages, higher than normal quiescent current can be drawn from the power supply. Under this
circumstance, the system would benefit from a bypass capacitor across the supply pins.

10.2 Layout Example

OuT IN+

; Top-Layer
Trace
Bottom-Layer

4 mil VIA
Trace

VCC IN-

8 mil VIA

Package
Body
Outline

Top-View
0.1 uF

47. Layout Example
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11.4 #XBEIR

Tl E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.
Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TI's Terms of Use.
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All other trademarks are the property of their respective owners.
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11.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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 ® (415)
(6)

TLV7011DBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 1lic2 Samples
TLV7011DCKR ACTIVE SC70 DCK 5 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 19N Samples
TLV7011DCKT ACTIVE SC70 DCK 5 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 19N
TLV7011DPWR ACTIVE X2SON DPW 5 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 7N Samples
TLV7012DDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 7012 Samples
TLV7012DGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 7012
TLV7012DSGR ACTIVE WSON DSG 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 7012
TLV7021DBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 11D2 Samples
TLV7021DCKR ACTIVE SC70 DCK 5 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 190 Samples
TLV7021DCKT ACTIVE SC70 DCK 5 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 190
TLV7021DPWR ACTIVE X2SON DPW 5 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 7P Samples
TLV7022DDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 7022 Samples
TLV7022DGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 7022
TLV7022DSGR ACTIVE WSON DSG 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 7022

L
'5

i

(e

® 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".
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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 Tl'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

A +‘ & KO ’47P14>1

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

|
Q1 i Q2
Q3 : Q4 User Direction of Feed
: W
Pocket\(ljgdrants
*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)
TLV7011DBVR SOT-23| DBV 5 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
TLV7011DCKR SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
TLV7011DCKT SC70 DCK 5 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TLV7011DPWR X2SON | DPW 5 3000 178.0 8.4 091 | 091 | 05 2.0 8.0 Q2
TLV7012DDFR SOT- DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
23-THIN
TLV7012DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TLV7012DSGR WSON DSG 8 3000 180.0 8.4 23 23 115 | 4.0 8.0 Q2
TLV7021DBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
TLV7021DCKR SC70 DCK 5 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
TLV7021DCKT SC70 DCK 5 250 178.0 9.0 24 25 1.2 4.0 8.0 Q3
TLV7021DPWR X2SON | DPW 5 3000 178.0 8.4 091 | 091 | 05 2.0 8.0 Q2
TLV7022DDFR SOT- DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
23-THIN
TLV7022DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV7022DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
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TAPE AND REEL BOX DIMENSIONS
,//T/
4
e ~.
/\g\ /)i\
™~ e
\“‘x‘y// T w//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV7011DBVR SOT-23 DBV 5 3000 183.0 183.0 20.0
TLV7011DCKR SC70 DCK 5 3000 190.0 190.0 30.0
TLV7011DCKT SC70 DCK 5 250 190.0 190.0 30.0
TLV7011DPWR X2SON DPW 5 3000 205.0 200.0 33.0
TLV7012DDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV7012DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
TLV7012DSGR WSON DSG 8 3000 210.0 185.0 35.0
TLV7021DBVR SOT-23 DBV 5 3000 183.0 183.0 20.0
TLV7021DCKR SC70 DCK 5 3000 190.0 190.0 30.0
TLV7021DCKT SC70 DCK 5 250 190.0 190.0 30.0
TLV7021DPWR X2SON DPW 5 3000 205.0 200.0 33.0
TLV7022DDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV7022DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
TLV7022DSGR WSON DSG 8 3000 210.0 185.0 35.0
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MECHANICAL DATA

DCK (R-PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini N S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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’ PACKAGE OUTLINE
DDF0008A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95 SEATING PLANE
265 1YP T
PIN 11D 01[ChH= =
PN (& ]o1]c]
—T | L
ox[055) i
B | p— | |
|
[
|
I
= i
2X !
|
— )
== ]
5 J
0.4
(¢ [0.1®@ [c]A® [BO |
- — 1.1 MAX

GAGE PLANE

DETAIL A
TYPICAL

4222047/B 11/2015

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. 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.
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DDFO0008A

EXAMPLE BOARD LAYOUT
SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

OPENING

SOLDER MASK:

8X (1.05)

NON SOLDER MASK
DEFINED

LAND PATTERN EXAMPLE
SCALE:15X

METAL UNDER SOLDER MASK
\ f METAL SOLDER MASK‘\ i OPENING
—————fr = -,]

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4222047/B 11/2015

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DDFO0008A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

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

v (R0.05) TYP

4222047/B 11/2015

NOTES: (continued)

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

design recommendations.
7. Board assembly site may have different recommendations for stencil design.

i3 Texas
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GENERIC PACKAGE VIEW
DPW 5 X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4211218-3/D
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PACKAGE OUTLINE
DPWOOO5A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.85
0.75

PIN 1 INDEX AREA/?;‘

0.4 MAX T
i — =X — SEATING PLANE

NOTE 3

—= =~ (0.1)

4X (0.05) *‘ (0.324) [—— 8:88 i
1 l T
W? ! / [J 0.25+0.1 i

o 5 — NOTE 3\——
0.48 - + -—t 2X (0.26) ]
SN |
S

1

! | 4y 0.27
0.239 T X017

0.1 |C|A|B
0.288 s 4%
3X 0188 0.05 |C

4223102/D 03/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The size and shape of this feature may vary.
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EXAMPLE BOARD LAYOUT

X2SON - 0.4 mm max height
PLASTIC SMALL OUTLINE - NO LEAD

DPWOO05A

4X (0.42)

0.05 MIN
ALL AROUND
-1 TYP

4X (0.26)
(0.48)

(R0.05) TYP N e \
SOLDER MASK

4X (0.06) OPENING, TYP

(0.21) TYP METAL UNDER
EXPOSED METAL SOLDER MASK
CLEARANCE TYP

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:60X

4223102/D 03/2022

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, refer to QFN/SON PCB application note
in literature No. SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DPWOOO5A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

<444444—4x(042)4444444—‘ — 4X (0.06)

4 L

4X(022) 1
. ax (0.26)4—1
SYMM
N R
SOLDER MASK——
EDGE
I
| |
) | ‘ ]
| |
|
(R0.05) TYP SYMM
¢
(0.78)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD 3

92% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:100X

4223102/D 03/2022

NOTES: (continued)

5. 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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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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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

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 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

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

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

=N
©o

0.4
0.2
ALTERNATIVE TERMINAL SHAPE
TYPICAL
0.8 MAX
0.05
0.00
THEREKA(XSEEB = 0.9%0.1 = — ﬁ (0.2) TYP
|
I
SN
oxfos] | [\ |
2x ¥ 3 " |:
[15] 4+ -—f—+—-—-—1 16+01
] | [
LB g | /\ ]
1 '  E—

4
8
|
8x 0.32

PIN 11D gx 0-4 0.18

0.2 0.1@ [c[a[B
i 0.0509)

4218900/D 04/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/D 04/2020

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/D 04/2020

NOTES: (continued)

6. 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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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/F 06/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/F 06/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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