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TPST7A19
40-V, 450-mA, Wide Vjy, Low lo, Low-Dropout Voltage Regulator with Power Good

1 Features

*  Wide Input Voltage Range: 4 V to 40 V
» Adjustable Output Voltage: 1.5V to 18 V
e Output Current: 450 mA
+ Low Quiescent Current (Ig): 15 pA
» Low Dropout Voltage: 450 mV (max) at 400 mA
» Power Good with Programmable Delay
* Thermal Shutdown and Overcurrent Protection
» Stable with Ceramic Output Capacitors:
— 10 pF to 500 pF for Vout 2 2.5V
— 22 pF to 500 pF for Voyr <25V
» Operating Temperature: —40°C to +125°C
e Package: 3-mm x 3-mm SON-8

2 Applications

e Smart Grid Infrastructure and Metering
» Power Tools

* Motor Drives

» Access Control Systems

e Test and Measurement

Typical Application Schematic
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3 Description

The TPS7A19 is a low-dropout linear regulator (LDO)
with a wide input voltage (V,y) range up to 40 V,
capable of sourcing high output current (lgyt) up to
450 mA. This voltage regulator is ideal for generating
a low-voltage supply from wide input-voltage rails.
Not only does the TPS7A19 supply a well-regulated
voltage rail, but the device also withstands and
maintains regulation during voltage transients by
acting as a simple surge protection circuit.

The TPS7A19 consumes only 15 pA of quiescent
current (lg) at light loads, thereby lowering the power
consumption for always-on or battery-powered
applications.

The TPS7A19 features integrated thermal shutdown
and overcurrent protection. The TPS7A19 also offers
a power good output (PG) with a programmable delay
that indicates when the output voltage is in regulation.
This feature is useful for power-rail sequencing
functions.

This LDO is available in a small, 3-mm x 3-mm,
thermally-enhanced, 8-pin SON package.

Device Information®
PACKAGE BODY SIZE (NOM)
SON (8) 3.00 mm x 3.00 mm

PART NUMBER
TPS7A19

(1) For all available packages, see the package option addendum
at the end of the data sheet.
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5 Pin Configuration and Functions

DRB Package
8-Pin SON With Thermal Pad
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Pin Functions

PIN
/0 DESCRIPTION
NAME NO.

Delay pin. Connect a capacitor to GND to adjust the PG delay time; leave open if the PG function is not

DELAY 1 —
needed.

EN 6 | Enable pin. This pin turns the regulator on or off. If Vey 2 Vey_pi, the regulator is enabled. If Vey <
VEn_Los the regulator is disabled. If not used, the EN pin can be connected to IN.

FB 3 | Feedback pin. The feedback pin is the input to the control-loop error amplifier.

GND 45 — Ground pin.

IN 7 | Regulator input supply pin.
Regulator output pin. When the output voltage is larger than 2.5 V, connect a 10-uF to 500-uF ceramic

ouT 2 (0] capacitor with an equivalent series resistance (ESR) from 0.001 to 20 Q to assure stability. When the
output voltage is from 1.5 V to 2.5 V, the minimum, stable capacitor value should be 22 pF.

PG 8 o Power good. This open-drain pin must be connected to Vot through an external resistor. PG is pulled
low when the output voltage goes below threshold.

Thermal pad . Solder to printed-circuit-board (PCB) to enhance thermal performance. Although the thermal pad can be

P left floating, connect the thermal pad to the ground plane for optimal performance.

Copyright © 2016, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range —40°C to 125°C(unless otherwise noted)®
MIN MAX UNIT
Input IN, EN -0.3 45
) ouT® -0.3 Viy +0.3
Voltage @ 7 Y,
Output DELAY® -0.3 45
FB, PG -0.3 22
Current Peak output Internally limited
Operating junction, T, -40 150
Temperature °C
Storage, Tsyg —-65 150

(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.

(2) All voltage values are with respect to GND.

(3) The absolute maximum rating is VIN + 0.3 V or 22 V, whichever is lower.

(4) The voltage at the DELAY pin must be lower than the Vy voltage.

6.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(® +2000
V(Esb) Electrostatic discharge - — > \%
Charged-device model (CDM), per JEDEC specification JESD22-C101 @ +500

(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
VN Input supply voltage 4 40 \%
Vout Output voltage 15 18 \%
VEN Enable voltage 0 40 \%
T, Operating junction temperature -40 125 °C
6.4 Thermal Information
TPS7A19
THERMAL METRIC® DRB (VSON) UNIT
8 PINS
Rosa Junction-to-ambient thermal resistance 48 °C/W
RoJc(top) Junction-to-case (top) thermal resistance 56.3 °C/W
Ross Junction-to-board thermal resistance 224 °C/W
LAL Junction-to-top characterization parameter 0.9 °C/W
Vi Junction-to-board characterization parameter 225 °CIW
RoJc(bot Junction-to-case (bottom) thermal resistance 4.6 °C/W

(1) Forinformation about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application report.
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6.5 Electrical Characteristics
at TJ =-40°C to +125°C, V|N =14V y VEN = V|N1 lOUT =200 ,J.A, ClN =22 HF, and COUT =47 ]J,F (un|esS OtherWIse nOted)

PARAMETER | TEST CONDITIONS MIN TYP MAX ‘ UNIT
SUPPLY VOLTAGE AND CURRENT
Vout £3.5V, loyr = 0 MA to 450 mA 4 40 \Y
Vin Input voltage
Vour 2 3.5V, loyr = 0 MA to 450 mA Vour + 0.5 40 Y
) ViIn=4V 1040V, Vour =15V, Ven =5V, loyr = 0.2 mA 15 25
lo Quiescent current HA
Vin=185V 1040V, Vour =18V, Veny =5V, lgut = 0.2 mA 25 40
IsHpN Shutdown current VeEn=0V, lougr=0mA , V=18V, Voyr =15V 4 HA
Veg Feedback voltage Reference voltage for FB pin 1.208 1.233 1.258 \
ViN_uvLo Undervoltage lockout Ramp Vg down until output is turned off 2.6 \%
UVLOpye E;Sdtgxg:t:ge detection Vi fising 1 v
ENABLE INPUT (EN)
Ven Lo Logic input low level 0.4 \%
VEN_HI Logic input high level 17 \%
len EN pin current Ven=40V,Vy=14V 1 HA
REGULATED OUTPUT
AVov) Line regulation Vin=Vour +1Vto40Vand V24V, lgyr =100 mA 10 mV
AVoaiy Load regulation lour =1 mMAto 450 mA, Viy=Vour+1Vand V24V 10 mV
Vin — Vour lout = 400 mA 240 450
Vbo Dropout voltage mvV
Vin = Vour lout = 200 mA 160 300
lout Output current Vourt in regulation 0 450 mA
leL Output current-limit Vour short to ground 140 360 mA
Vout = Vout nominal x 0.9 470 850
PSRR Power-supply ripple rejection® | Igyr = 100 mA, Cour = 22 UF =100 He 00 dB
f=100 kHz 40
PG
Vo PG output low voltage lo. = 0.5 mA 0.4 \%
lon PG leakage current PG pulled to Voyrwith 10-kQ resistor 1 HA
V1pee) Power good threshold Vout power-up 89.6 91.6 93.6 | % of Vour
Vhys Hysteresis Vout power-down 2 % of Vout
PG DELAY
Ipelay Delay capacitor charging current 5 9.5 14 HA
VA \I?;{:y pin comparator threshold 1 v
ge
TEMPERATURE
Tsq Junction shutdown temperature | Temperature increasing 175 °C
Thys Hysteresis of thermal shutdown 24 °C

(1) Accuracy specification does not apply on any application condition that exceeds the power dissipation limit of the package under test.
External resistor divider variation is not considered for accuracy measurement.
(2) Design information; not tested, specified by characterization.

6.6 Timing Requirements

MIN TYP MAX UNIT
TIMING FOR PG
tpc_pLy Power good delay C = delay-capacitor value capacitance = 100 nF® 10.5 ms
tpg-fixed POWer good delay No capacitor on pin 325 us
tpgry PG falling propagation delay | Voyr low to PG low 180 us

(1) Information only; not tested in production. The equation is based on: (C x 1) / (9.5 x 1076) = tpg_pLy, Where C = delay capacitor value
capacitance; range = 100 pF to 500 nF.
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6.7 Typical Characteristics
at T; =-40°C to +125°C, V\y = 14V, Vgy = Vi, lour = 200 pA, Ciy = 22 pF, and Cqyr = 47 pF (unless otherwise noted)
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Typical Characteristics (continued)

at T; = —40°C to +125°C, V\y =14V, Vgy = Vi lout = 200 pA, Cyy = 22 pF, and Coyr = 47 pF (unless otherwise noted)

Temperature (°C)
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7 Detailed Description

7.1 Overview

The TPS7A19 is a low-dropout linear regulator (LDO) combined with enable and power good functions. The
power good pin initializes when the output voltage, Voyr, exceeds Vypg). The power good delay is a function of
the value set by an external capacitor on the DELAY pin before releasing the PG pin high.

7.2 Functional Block Diagram

IN l i J_ ouT
—> UVLO Pass
Device

Thermal

Shutdown

Current

Limit
—> Enable
1
% i ,7— FB
1
1
EN H T
1
! — PG
1
| Power |_,_
| + Good —i
\ Q Control
| P
= DELAY
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7.3 Feature Description

7.3.1 Enable Pin (EN)

The enable pin is a high-voltage-tolerant pin. A logic-high input on EN actives the device and turns on the LDO.
For self-bias applications, connect this input to the IN pin.

7.3.2 Regulated Output Pin (OUT)

The OUT pin is the regulated output based on the required voltage. The output is protected by internal current
limiting. During initial power up, the LDO has a soft start feature incorporated to control the initial current through
the pass element.

In the event that the LDO drops out of regulation, the output tracks the input minus a voltage drop based on the
load current. When the input voltage drops below the UVLO threshold, the LDO shuts down until the input
voltage exceeds the minimum start-up level.

7.3.3 Power-Good Pin (PG)

The power good pin is an output with an external pullup resistor to the regulated supply. The output remains low
until the regulated Vqout exceeds approximately 91.6% of the set value, and the power good delay has expired.
The regulated output falling below the 89.6% level asserts this output low after a short deglitch time of
approximately 180 us (typical).
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Feature Description (continued)
7.3.4 Delay Timer Pin (DELAY)

An external capacitor on the DELAY pin sets the timer delay before the PG pin is asserted high. The constant
output current charges an external capacitor until the voltage exceeds a threshold that trips an internal
comparator. If this pin is open, the default delay time is 325 ps (typical).

The pulse delay time, tpg pLy, IS defined with the charge time of an external capacitor DELAY, as shown in
Equation 1. -

C x1V
tpg_pLy = (%j +325 us

The PG pin initializes when Vgt exceeds 91.6% of the programmed value. The delay is a function of the value
set by an external capacitor on the DELAY pin before the PG pin is released high.

AV

t<tpgHy)
[ Y A off e o -\ - ‘._._._._._..\
- — ‘—‘Cf°—‘-‘—‘—‘—‘—‘-VT(PG)—Vhys
VOUT \

V

z

VT(PGiDLY/ VT(PGiDLV/
VpELay / /

<
<

» t «—> t
» g DLY ¥ tpc DLy

trgH) — P *—

Vpe —» [¢— teg(H)

Figure 12. Conditions to Activate PG

7.3.5 Adjustable Output Voltage (ADJ for TPS7A1901)

An output voltage between 1.5 V and 18 V can be selected by using the external resistor dividers. Use
Equation 2 to calculate the output voltage, where Vg = 1.233 V. In order to avoid a large leakage current and to
prevent a divider error, the value of (R1 + R2) must between 10 kQ and 100 kQ.

Vout = Vg (1+ &]
R2 @

7.3.6 Undervoltage Shutdown

The TPS7A19 family of devices has an internally-fixed, undervoltage-shutdown threshold. Undervoltage
shutdown activates when the input voltage on V,y drops below V,y yvio- This activation makes sure that the
regulator is not latched in an unknown state when there is a low-input supply voltage. If the input voltage has a
negative transient that drops below the UVLO threshold and recovers, the regulator shuts down and powers up,
similar to a typical power-up sequence when the input voltage exceeds the required levels.
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Feature Description (continued)
7.3.7 Thermal Shutdown

The TPS7A19 incorporates a thermal shutdown (TSD) circuit as protection from overheating. For continuous
standard operation, the junction temperature must not exceed the TSD trip point. If the junction temperature
exceeds the TSD trip point, the output turns off. When the junction temperature falls below the TSD trip point
minus the TSD hysteresis value, the output turns on again.

Thermal protection disables the output when the junction temperature rises to approximately 175°C, and allows
the device to cool. When the junction temperature cools to approximately 150°C, the output circuitry enables.
Based on power dissipation, thermal resistance, and ambient temperature, the thermal protection circuit may
cycle on and off. This cycling limits the temperature of the regulator, and protects the device from damage as a
result of overheating.

Although the internal protection circuitry of the TPS7A19 device is designed to protect against overload
conditions, the circuitry is not intended to replace proper heat-sink methods. Continuously running the TPS7A19
device into thermal shutdown degrades device reliability.

7.4 Device Functional Modes

7.4.1 Operation With Viy <4V

The devices operate with input voltages above 4 V. The devices do not operate at input voltages below the
actual UVLO voltage.

7.4.2 Operation With EN Control

The enable rising edge threshold voltage is 1.7 V, maximum. When the EN pin is held above 1.7 V, and the input
voltage is greater than the UVLO rising voltage, the device enables.

The enable falling edge is 0.4 V, minimum. When the EN pin is held below 0.4 V, the device is disabled. The
quiescent current is reduced in this state.
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8 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.

8.1 Application Information

Figure 13 shows a typical application circuit for the TPS7A1901. Based on the end-application, different values of
external components can be used. Some applications may require a larger output capacitor during fast load
steps in order to prevent a PG low from occurring. Use a low-ESR ceramic capacitor with a dielectric of type X5R
or X7R for better load transient response.

8.2 Typical Application

Vee
V\N O IN PG
ouT O Vour
EN

TPS7A19 R

. 1
——Cn

FB ——c
_,__ DELAY ouT
GND Re

AV CoeLav %7
N
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Figure 13. Adjustable Operation

8.2.1 Design Requirements
For this design example, use the parameters listed in Table 1.

Table 1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage 12 V, £10%
Output voltage 3.3V
Output current 50 mA (max)
PG delay time 1ms

8.2.2 Detailed Design Procedure

To begin the design process:

1. First, make sure that the combination of maximum current, maximum ambient temperature, maximum input
voltage, and minimum output voltage does not exceed the maximum operating condition of T; = 125°C. The
Power Dissipation and Thermal Considerations section describes how to calculate the maximum ambient
temperature and power dissipation.

2. Next, set the feedback resistors to give the desired output voltage. See Equation 2 for the Vgt relationship
to R1 and R2. A good nominal value for R2 is 10 kQ.

3. Then, calculate the required Cpg sy Capacitor to achieve the desired PG delay time using Equation 1. For 1
ms of delay, the nearest standard value capacitor is 10 nF.

4. Finally, select an output capacitor with a total effective capacitance between 22 pF and 500 pF, a sufficient
voltage rating, and an ESR below 20 Q. Higher capacitance gives improved transient response, but results in
higher inrush current at startup.
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8.2.2.1 Power Dissipation and Thermal Considerations
Device power dissipation is calculated with Equation 3.
Po = lout * (Min = Vout) +lo * Vin

where
e Pp = continuous power dissipation
e lgyr = output current
e Vi = input voltage
e Vgyur = output voltage 3)

As lg « loyr, the term g x V| in Equation 3 can be ignored.

For a device under operation at a given ambient air temperature (T,), calculate the junction temperature (T,) with
Equation 4.

TJ =TA +(9JA X PD)
where
e 035 = junction-to-ambient air thermal impedance (4)

A rise in junction temperature because of power dissipation can be calculated with Equation 5.

AT:TJ—TA :(GJAXPD) (5)
For a given maximum junction temperature (T;y), the maximum ambient air temperature (Tay) at which the
device can operate is calculated with Equation 6.

Tam = Tom = (638 x Pp) (6)

8.2.3 Application Curves

i o V|N (10 V/diV)
Vi (5 VIdiv) = —
& Ven (10 V/div) !
Vour (1 V/div) R ——
j v;N 5 §//d-iv) Vpe (2 V/div)
Vour (1 V/div)
Vpe (2 V/div)
Time (Ims/div) Time (Ims/div)
Vin =12V, Vg step from 0 V to 12 V, C)y = 10 pF, Vin =12V, Vgy step from 12 Vto 0 V, C)y = 10 pF,
Cout = 22 UF, Rioap = 66 Q Cout = 22 UF, Rioap = 66 Q
Figure 14. Enable Startup Figure 15. Enable Shutdown
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9 Power Supply Recommendations

The device operates from an input voltage supply range between 4 V and 40 V. This input supply must be well
regulated. If the input supply is located more than a few inches from the TPS7A19 device, add an electrolytic
capacitor with a value of 47 uF and a ceramic bypass capacitor at the input.

10 Layout

10.1 Layout Guidelines

» To improve ac performance such as PSRR, output noise, and transient response, design the board with
separate ground planes for V,y and Vgur, with each ground plane connected only at the GND pin of the
device. In addition, connect the ground connection for the output capacitor directly to the GND pin of the
device.

» Minimize equivalent series inductance (ESL) and equivalent series resistance (ESR) in order to maximize
performance and stability. Place every capacitor as close to the device as possible, and on the same side of
the PCB as the regulator.

» Do not place any of the capacitors on the opposite side of the PCB from where the regulator is installed. The
use of vias and long traces are strongly discouraged because of the negative impact on system performance.
Vias and long traces can also cause instability.

« If possible, and to maximize the performance listed in this data sheet, use the same layout pattern used for
the TPS7A19 evaluation module, TPS7A1901EVM-760 (SBVUO031).

10.2 Layout Example

Input Ground Plane

Vour

C\N
Cour
Sense Line
VIN
Output Ground Plane
Notes: C\y and Cour are 1208 packages
Coetay: R1, and Ry are 0402 packages
O Denotes a via to a connection made on another layer
Figure 16. TPS7A19 Layout Example
Copyright © 2016, Texas Instruments Incorporated Submit Documentation Feedback 13

Product Folder Links: TPS7A19


http://www.ti.com/product/tps7a19?qgpn=tps7a19
http://www.ti.com
http://www.ti.com/product/tps7a19?qgpn=tps7a19
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBVS256A&partnum=TPS7A19
http://www.ti.com/tool/TPS7A1901EVM-760

13 TEXAS
INSTRUMENTS
TPS7A19

SBVS256A —MAY 2016—REVISED SEPTEMBER 2016 www.ti.com

11 Device and Documentation Support

11.1 Device Support
11.1.1 Development Support

11.1.1.1 Evaluation Modules
An evaluation module (EVM) is available to assist in the initial circuit performance evaluation using the TPS7A19.
The summary information for this fixture is shown in Table 2.

Table 2. Evaluation Modules

NAME EVM FOLDER
TPS7A19 40-V, 450-mA, High-Voltage, Ultra-Low 1Q Low-Dropout Regulator Evaluation Module TPS7A1901EVM-760

11.1.1.2 Spice Models

Computer simulation of circuit performance using SPICE is often useful when analyzing the performance of
analog circuits and systems. A SPICE model for the TPS7A19 is available through the TPS7A19 product folder
under the tools and software tab.

11.1.2 Device Nomenclature

Table 3. Ordering Information®

PRODUCT DESCRIPTION
XX is the nominal output voltage option; 01 for adjustable.
TPS7A19XXYYYZ YYY is the package designator.
Z is the package quantity.

(1) For the most current package and ordering information see the Package Option Addendum at the end of this document, or see the
device product folder at www.ti.com.

11.2 Documentation Support

11.2.1 Related Documentation
TPS7A1901EVM-760 Evaluation Module User's Guide (SBVU031)

11.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

11.4 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.5 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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11.6 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
‘ appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.
11.7 Glossary

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

12 Mechanical, Packaging, and Orderable Information

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

® 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 Sb/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 Sb 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.

© Lead/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.

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

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
TPS7A1901DRBR ACTIVE SON DRB 8 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 A1901
& no Sh/Br)
TPS7A1901DRBT ACTIVE SON DRB 8 250 Gg[eens('s/([)aH)S CU NIPDAU Level-2-260C-1 YEAR  -40to 125 A1901
no r
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http://www.ti.com/product/TPS7A19?CMP=conv-poasamples#samplebuy
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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
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
[ 4
T
=
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)
TPS7A1901DRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS7A1901DRBT SON DRB 8 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS7A1901DRBR SON DRB 8 3000 367.0 367.0 35.0
TPS7A1901DRBT SON DRB 8 250 210.0 185.0 35.0
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MECHANICAL DATA

DRB (S—PVSON—N8) PLASTIC SMALL OUTLINE NO—LEAD

—— 35 ym

PIN 1 INDEX AREA —
TOP AND BOTTOM

[ 0,20 REF.

: B B W SEATING PLANE
(&]0,08 11 o,osj f

0,00

0,50 _,| 0.65

8 0,30 —l
|
T

UU gy
r ’_THERMAL PAD —|

SIZE AND SHAPE
SHOWN ON SEPARATE SHEET

ﬁmmh

8 0,37 o1o®
_’I 8 0,25 l

Bottom View

4203482-2/K 06/12

NOTES: All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

S. This drawing is subject to change without notice.

C. Small Outline No—Lead (SON) package configuration.
D
E

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
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THERMAL PAD MECHANICAL DATA

DRB (S—PVSON—N8)

PLASTIC SMALL OUTLINE NO—-LEAD

THERMAL INFORMATION

integrated circuit (IC).

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

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.

PIN 1 ORIENTATION FEATURE MAY VARY —\

J U

|

Sy

1,65+0,10

l

_|_

/—Exposed Thermal Pad

(1 (]

[— 2,40£0,10 —¥

L

Bottom View

Exposed Thermal Pad Dimensions

4206340-3/T 08/15

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

DRB (S—PVSON—NB)

PLASTIC SMALL OUTLINE NO—LEAD

Example Board Layout

all around /

\ f “|<— 0,07

2,95
\
\,\|t| pERNEN
I
|
|
/
| Example
Non Solder Mask Defined Pad
/’_"\\
|
|
R0,175 Example
/ Solder Mask Opening
/ 0,85 \ (Note F)

Pad Geometry
(Note C)

] [

Example Stencil Design
0,125mm  Stencil Thickness

(Note E)

03— |=—— — |<~—6x0,65
(1]

—} 4x1,0 =

4x0,65

—| |=—— 025

ANANA
L L L

66% Printed Solder Coverage by Area

Center Pad Layout
(Note D)

ox80,3 —\

4207048-3/0 08/15

NOTES: A. All linear dimensions are in millimeters.

oow

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, QFN

Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout.

www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.

contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
Customers should contact their board fabrication site for solder mask tolerances.

These documents are available at

Customers should
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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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Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications
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DLP® Products
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Interface

Logic
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Microcontrollers
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Wireless Connectivity
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Medical

Security

Space, Avionics and Defense
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