
E
S

R
 o

f 
C

(
)

O
U

T
Ω

0.01 0.1 1 10 100 300
0.01

0.1

1

10
V = 14V

C = 10 F, 47 F

T = 27°C

V = 5V, 3.3V

IN

OUT

A

OUT

µ µ

Stable Operation

Over Entire Region

I (mA)OUT

VIN VOUT

GND

EN FB

TPS7A6201

CIN

COUT
R1

VIN VOUT

VEN

R2

Product

Folder

Order

Now

Technical

Documents

Tools &

Software

Support &
Community

本文档旨在为方便起见，提供有关 TI 产品中文版本的信息，以确认产品的概要。 有关适用的官方英文版本的最新信息，请访问 www.ti.com，其内容始终优先。 TI 不保证翻译的准确
性和有效性。 在实际设计之前，请务必参考最新版本的英文版本。

English Data Sheet: SLVSAA0

TPS7A6201-Q1
ZHCSI98E –NOVEMBER 2010–REVISED MARCH 2020

具具有有 25µA 静静态态电电流流的的 TPS7A6201-Q1 300mA、、40V 低低压压降降稳稳压压器器

1

1 特特性性

1• 符合面向汽车 应用的 AEC-Q100 标准：

– 温度等级 1：-40°C 至 125°C，TA

– 结温范围：–40°C 至 150°C，TJ

• 低压降：

– 在 IOUT = 150mA 时为 300mV
• 7V 至 40V 的宽输入电压范围，瞬态电压高达 45V
• 最大输出电流为 300mA
• 超低静态电流：

– 轻负载时 IQUIESCENT = 25µA（典型值）

– EN = 低电平时 ISLEEP < 2µA
• 2.5V 至 7V 可调节输出电压

• 低 ESR 陶瓷输出稳定电容器

• 集成故障保护：

– 短路和过流保护

– 热关断

• 低输入电压跟踪

• 耐热增强型电源封装：

– 5 引脚 TO-263（KTT、D2PAK）

2 应应用用

• 汽车音响主机

• 电池管理系统 (BMS)
• 混合仪表组

3 说说明明

TPS7A6201-Q1 是一款低压降线性稳压器，专为在轻

负载应用中实现低功耗和小于 25µA 的静态电流而 设

计。该器件 具有 集成式过流保护功能，采用的设计甚

至在使用低 ESR 陶瓷输出电容器时也可实现稳定工

作。可使用外部电阻器对此输出电压进行编程。此低压

跟踪特性便于使用更小的输入电容器，并且可能在冷启

动情况下无需使用升压转换器。凭借这些 特性，此器

件非常适合用于各种汽车应用的 电源。

器器件件信信息息(1)

器器件件型型号号 封封装装 封封装装尺尺寸寸（（标标称称值值））

TPS7A6201-Q1 TO-263 (5) 10.16mm × 8.42mm

(1) 如需了解所有可用封装，请参阅数据表末尾的可订购产品附
录。

典典型型稳稳压压器器稳稳定定性性 应应用用原原理理图图

http://www-s.ti.com/sc/techlit/SLVSAA0.pdf
http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn/product/cn/TPS7A6201-Q1?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/TPS7A6201-Q1?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/TPS7A6201-Q1?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/TPS7A6201-Q1?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/TPS7A6201-Q1?dcmp=dsproject&hqs=support&#community
http://www.ti.com.cn/solution/cn/automotive-head-unit
http://www.ti.com.cn/solution/cn/battery-management-system-bms
http://www.ti.com.cn/solution/cn/hybrid-instrument-cluster
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Changes from Revision D (May 2018) to Revision E Page

• 已更改 将 AEC-Q100 特性 项目符号更改为符合新标准 ......................................................................................................... 1
• 已更改 将整个文档中的输入电压范围从 11V 更改为 7V......................................................................................................... 1
• 已更改 更改了应用 部分.......................................................................................................................................................... 1
• Added footnote to VIN row in Recommended Operating Conditions table ............................................................................ 4
• Added footnote to VIN row in Electrical Characteristics table ................................................................................................ 4
• Deleted Dissipation Ratings table........................................................................................................................................... 5

Changes from Revision C (July 2016) to Revision D Page

• 已更改 将 4V 更改为 11V（位于第四个特性 项目符号）........................................................................................................ 1
• 已更改 将可编程 变更为可调节（位于输出电压 特性 项目符号） .......................................................................................... 1
• Changed VIN, VEN parameter row in Recommended Operating Conditions table: separated VIN and VEN into different

rows, changed VIN minimum specification from 4 V to 11 V .................................................................................................. 4
• Changed VIN parameter minimum specification from 4 V to 11 V in Electrical Characteristics table..................................... 4
• Changed 4 V to 11 V in Input voltage range row of Design Parameters table .................................................................... 14
• Changed 4 V to 11 V in first sentence of Power Supply Recommendations section........................................................... 15

Changes from Revision B (March 2012) to Revision C Page

• 添加了 ESD 额定值 表、特性 说明 部分、器件功能模式、应用和实施 部分、电源相关建议 部分、布局 部分、器件和
文档支持 部分以及机械、封装和可订购信息 部分 .................................................................................................................. 1

• 删除了订购信息 表，请参阅数据表末尾的 POA ..................................................................................................................... 1
• Changed Thermal Information table ...................................................................................................................................... 4

Changes from Revision A (December 2011) to Revision B Page

• Added value to test conditions field in Regulated Output Voltage 6.1 (IOUT = 10 mA to 300 mA, VIN= VOUT + 1 V to 16 V) . 4
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5 Pin Configuration and Functions

KTT Package
5-Pin TO-263

Top View

Pin Functions
PIN

I/O DESCRIPTION
NO. NAME

1 VIN I Input voltage pin: The unregulated input voltage is supplied to this pin. A bypass capacitor shall be
connected between VIN pin and GND pin to dampen input line transients.

2 EN I
Enable pin: This is a high voltage tolerant input pin with an internal pulldown. A high input to this pin
activates the device and turns the regulator ON. This input can be connected to VIN terminal for self
bias applications. If this pin is not connected, the device stays disabled.

3 GND I/O Ground pin: This is signal ground pin of the IC.
4 FB I Feedback pin: This pin is used to connect external resistors to ground to program the output voltage.

5 VOUT O

Regulated output voltage pin: This is a regulated output voltage pin with a limitation on maximum output
current. An external resistor divider is connected at this pin to program the output voltage. To achieve
stable operation and prevent oscillation, an external output capacitor (COUT) with low ESR shall be
connected between this pin and GND pin.

(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. All voltage
values are with respect to GND.

(2) Absolute maximum voltage for duration less than 480 ms.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1)

MIN MAX UNIT
VIN, VEN Unregulated inputs (2) –0.3 45 V
VOUT Regulated output 7 V
VFB Feedback voltage –0.3 7 V
TOP Operating ambient temperature –40 125 °C
TLEAD Lead temperature (soldering, 10 s) 260 °C
Tstg Storage temperature –65 150 °C

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) Tested in accordance with JEDEC Standard 22, Test Method A114-A (100-pF capacitor discharged through a 1.5-kΩ resistor into each

pin).

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) (2) ±2000 V

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn
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(1) VIN can go down to 4 V for 130 ms or less and remain functional. If VIN is less than 7 V for longer than 130 ms, then some devices may
turn off until the input voltage rises above 7 V.

6.3 Recommended Operating Conditions
MIN MAX UNIT

VIN Unregulated input voltage 7 (1) 40 V
VEN Enable pin voltage 4 40 V
TJ Operating junction temperature –40 150 °C

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

(2) The thermal data is based on JEDEC standard high K profile – JESD 51-5. The copper pad is soldered to the thermal land pattern. Also
correct attachment procedure must be incorporated.

(3) The thermal data is based on JEDEC standard low K profile – JESD 51-3. The copper pad is soldered to the thermal land pattern. Also
correct attachment procedure must be incorporated.

6.4 Thermal Information

THERMAL METRIC (1)
TPS7A6201-Q1

UNITKTT (TO-263)
5 PINS

RθJA Junction-to-ambient thermal resistance
High-K (2) 30.2

°C/W
Low-K (3) 34.4

RθJC(top) Junction-to-case (top) thermal resistance 38.9 °C/W
RθJB Junction-to-board thermal resistance 7.4 °C/W
ψJT Junction-to-top characterization parameter 3.8 °C/W
ψJB Junction-to-board characterization parameter 7.4 °C/W
RθJC(bot) Junction-to-case (bottom) thermal resistance 1.5 °C/W
θJP Thermal impedance junction to exposed pad KTT (D2PAK) package 10.4 °C/W

(1) VIN can go down to 4 V for 130 ms or less and remain functional. If VIN is less than 7 V for longer than 130 ms, then some devices may
turn off until the input voltage rises above 7 V.

(2) Specified by design – not tested.

6.5 Electrical Characteristics
VIN = 14 V, TJ = –40ºC to 150ºC (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
INPUT VOLTAGE (VIN PIN)
VIN Input voltage 7 (1) 40 V

IQUIESCENT Quiescent current VIN = 8.2 V to 18 V, VEN = 5 V,
IOUT = 0.01 mA to 0.75 mA 25 40 µA

ISLEEP
Sleep/shutdown
current

VIN = 8.2 V to 18 V, VEN < 0.8 V,
IOUT = 0 mA (no load), TA = 125°C 3 µA

VIN-UVLO
Undervoltage lockout
voltage Ramp VIN down until output is turned OFF 3.16 V

VIN(POWERUP) Power-up voltage Ramp VIN up until output is turned ON 3.45 V
ENABLE INPUT (EN PIN)
VIL Logic input low level 0 0.8 V
VIH Logic input high level 2.5 40 V
REGULATED OUTPUT VOLTAGE (VOUT PIN)

VREF
Internal Reference
Voltage IOUT = 10 mA to 300 mA, VIN= VOUT + 1 V to 16 V –2% 2%

∆VLINE-REG Line regulation
VIN = 6 V to 28 V, IOUT = 10 mA, VOUT = 7 V 15

mV
[VIN = 6 V to 28 V, IOUT = 10 mA, VOUT = 3.3 V ] (2) 20

∆VLOAD-REG Load regulation
IOUT = 10 mA to 300 mA, VIN= 14 V, VOUT = 7 V 25

mV
[IOUT = 10 mA to 300 mA,VIN = 14 V, VOUT = 3.3 V ] (2) 35

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/spra953
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Electrical Characteristics (continued)
VIN = 14 V, TJ = –40ºC to 150ºC (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

(3) This test is done with VOUT is in regulation and VIN – VOUT parameter is measured when VOUT (programmed output voltage, for example,
5 V or 3.3 V) drops by 100 mV at specified loads.

VDROPOUT
(3) Dropout voltage

(VIN – VOUT)
IOUT = 250 mA 500

mV
IOUT = 150 mA 300

RSW
(2) Switch resistance VIN to VOUT resistance 2 Ω

IOUT Output current VOUT in regulation 0 300 mA
ICL Output current limit VOUT = 0 V (VOUT pin is shorted to ground) 350 1000 mA

PSRR (2) Power supply ripple
rejection

VIN-RIPPLE = 0.5 Vpp, IOUT = 300 mA, frequency = 100 Hz,
VOUT = 5 V and VOUT = 3.3 V 60

dB
VIN-RIPPLE = 0.5 Vpp, IOUT = 300 mA, frequency = 150 kHz,
VOUT = 5 V and VOUT = 3.3 V 30

OPERATING TEMPERATURE RANGE

TJ
Operating junction
temperature –40 150 ºC

TSHUTDOWN
Thermal shutdown trip
point 165 ºC

THYST
Thermal shutdown
hysteresis 10 ºC

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn
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6.6 Typical Characteristics

Figure 1. ESR vs Load Current Figure 2. ESR vs Load Current

Figure 3. Quiescent Current vs Load Current Figure 4. Quiescent Current vs Ambient Air Temperature

Figure 5. Quiescent Current vs Input Voltage

Dropout voltage is measured when the output voltage drops by
100 mV from the regulated output voltage level. (For example, if
output voltage is programmed to be 5 V, the dropout voltage is
measured when the output voltage drops down to 4.9 V from 5 V.)

Figure 6. Drop Out Voltage vs Load Current

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn
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Typical Characteristics (continued)

Figure 7. Output Voltage vs Ambient Air Temperature
(VOUT Programmed to 5 V)

Figure 8. Output Voltage vs Input Voltage
(VOUT Programmed to 5 V)

Figure 9. Output Current vs Input Voltage Figure 10. Output Current Limit vs
Ambient Air Temperature

Figure 11. Load Regulation vs Ambient Air Temperature Figure 12. Line Regulation vs Ambient Air Temperature

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
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Typical Characteristics (continued)

Figure 13. PSRR at Heavy Load Current Figure 14. PSRR at Light Load Current

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn
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7 Detailed Description

7.1 Overview
The TPS7A6201-Q1 device is a monolithic, low-dropout linear voltage regulator with programmable output
voltage and integrated fault protection. This voltage regulator is designed for low power consumption and
quiescent current less than 25 µA in light-load applications.

This device is available in the 5-pin package option TO-263 (D2PAK/TO-263).

The following section describes the features of TPS7A6201-Q1 voltage regulator in detail.

7.2 Functional Block Diagram

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
http://www.ti.com.cn
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7.3 Feature Description

7.3.1 Power Up
During power up, the regulator incorporates a protection scheme to limit the current through pass element and
output capacitor. When the input voltage exceeds a certain threshold (VIN(POWERUP)) level, the output voltage
begins to ramp up as shown in Figure 15.

Figure 15. Power-Up Operation

7.3.2 Adjustable Output Voltage
The regulated output voltage (VOUT) can be programmed by connecting external resistors to FB pin. Calculate
the feedback resistor values using Equation 1.

where
• VOUT = desired output voltage
• VREF = reference voltage (VREF = 1.23 V typically)
• R1, R2 = feedback resistors (see the Functional Block Diagram) (1)

The overall tolerance of the regulated output voltage depends on the tolerance of internal reference voltage and
external feedback resistors, and is given by Equation 2.

where
• tolVOUT = tolerance of output voltage
• tolVREF = tolerance of internal reference voltage (tolVREF = ±1.5% typically)
• tolR1,tolR2 = tolerance of feedback resistors R1, R2 (2)

For a tighter tolerance on VOUT, select lower-value feedback resistors. TI recommends selecting feedback
resistors such that the sum of R1 and R2 is between 20 kΩ and 200 kΩ.

7.3.3 Enable Input
This device has a high-voltage-tolerant EN pin that can be used to enable and disable a device from an external
microcontroller or a digital control circuit. A high input to this pin activates the device and turns the regulator on.
This input can also be connected to VIN terminal for self bias applications. An internal pulldown resistor is
connected to this pin; therefore, if this pin is left unconnected, the device stays disabled.

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
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Feature Description (continued)
7.3.4 Charge Pump Operation
This device has an internal charge pump which turns on or off depending on the input voltage and the output
current. The charge pump switching circuitry shall not cause conducted emissions to exceed required thresholds
on the input voltage line. For a given output current, the charge pump stays on at lower input voltages and turns
off at higher input voltages. The charge pump switching thresholds are hysteretic. Figure 16 and Figure 17 shows
typical switching thresholds for the charge pump at light (IOUT < ~2 mA) and heavy (IOUT > ~2 mA) loads
respectively.

Figure 16. Charge Pump Operation at Light Loads

Figure 17. Charge Pump Operation at Heavy Loads

7.3.5 Undervoltage Shutdown
This device has an integrated undervoltage lockout (UVLO) circuit to shut down the output if the input voltage
(VIN) falls below an internally fixed UVLO threshold level (VIN-UVLO); see Figure 18. This ensures that the regulator
is not latched into an unknown state during low input voltage conditions. The regulator normally powers up when
the input voltage exceeds the VIN(POWERUP) threshold.

7.3.6 Low Voltage Tracking
At low-input voltages, the regulator drops out of regulation, and the output voltage tracks input minus a voltage
based on the load current and switch resistance (see Figure 18). This allows for a smaller input capacitor and
can possibly eliminate the need of using a boost convertor during cold crank conditions.
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Feature Description (continued)

Figure 18. Low Voltage Tracking Operation

7.3.7 Integrated Fault Protection
The device features integrated fault protection, making it ideal for use in automotive applications. To keep the
device in safe area of operation during certain fault conditions, internal current-limit protection and current-limit
foldback are used to limit the maximum output current. This protects the device from excessive power
dissipation. For example, during a short-circuit condition on the output, current through the pass element is
limited to ICL to protect the device from excessive power dissipation.

7.3.8 Thermal Shutdown
The device incorporates a thermal shutdown (TSD) circuit as protection from overheating. For continuous normal
operation, the junction temperature must not exceed the TSD trip point. If the junction temperature exceeds the
TSD trip point, the output is turned off. When the junction temperature falls below TSD trip point, the output is
turned on again, as shown in Figure 19.

Figure 19. Thermal Cycling Waveform for TPS7A6201-Q1 (VIN = 24 V, IOUT = 300 mA, VOUT = 5 V)
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7.4 Device Functional Modes

7.4.1 Low Power Mode
At light loads and high-input voltages (VIN> approximately 8 V such that charge pump is off) the device operates
in low power mode, and the quiescent current consumption is reduced to 25 µA (typical) as shown in Table 1.

Table 1. Typical Quiescent Current Consumption
IOUT CHARGE PUMP ON CHARGE PUMP OFF

IOUT < approximately 2 mA
(Light load) 250 µA 25 µA

(Low Power Mode)
IOUT > approximately 2 mA

(Heavy load) 280 µA 70 µA

8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and TI 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 TPS7A6201-Q1 is a low-dropout linear voltage regulator designed for low power consumption and quiescent
current less than 25 μA in light-load applications.
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8.2 Typical Application
Figure 20 shows the typical application circuit for the TPS7A6201-Q1 device. Depending upon an end
application, different values of external components may be used. To program the output voltage, feedback
resistors (R1 and R2) must be carefully selected. Using small resistors results in higher current consumption,
whereas, using very large resistors impacts the sensitivity of the regulator. Therefore, TI recommends selecting
feedback resistors such that the sum of R1 and R2 is between 20 kΩ and 200 kΩ. Also, the overall tolerance of
the regulated output voltage depends on the tolerance of the internal reference voltage and external feedback
resistors.

A larger output capacitor may be required during fast load steps to prevent output from temporarily dropping
down. TI recommends a low-ESR ceramic capacitor with a dielectric of type X5R or X7R. Additionally, a bypass
capacitor can be connected at the output to decouple high-frequency noise as per the end application.

Example: If the desired regulated output voltage is 5 V, upon selecting R2, R1 can be calculated using
Equation 1 (and vice versa). Knowing VREF = 1.23 V (typical), VOUT = 5 V, and selecting R2 = 20 kΩ, R1 is
calculated to be 61.3 kΩ.

Figure 20. Typical Application Schematic for TPS7A6201-Q1

8.2.1 Design Requirements
Table 2 lists the design parameters for this example.

Table 2. Design Parameters
PARAMETER EXAMPLE VALUE

Input voltage range 7 V to 40 V
Output voltage 5 V

Output current rating 200 mA
Output capacitor range 10 µF to 47 µF

Output capacitor ESR range 10 mΩ to 10 Ω

8.2.2 Detailed Design Procedure
To begin the design process, determine the following:
• Input voltage range
• Output voltage
• Output current rating
• Input capacitor
• Output capacitor

8.2.2.1 Input Capacitor
The device requires an input bypass capacitor, the value of which depends on the application. The typical
recommended value for the bypass capacitor is 10 µF. The voltage rating must be greater than the maximum
input voltage.

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
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8.2.2.2 Output Capacitor
The device requires an output capacitor to stabilize the output voltage. TI recommends selecting a capacitor
between 10 µF and 47 µF with ESR range from 10 mΩ to 10 Ω.

8.2.2.3 Feedback Resistor
The regulated output voltage (VOUT) can be programmed by connecting external resistors to FB pin. Calculate
the feedback resistor values using Equation 1 (R1 = 61.3K Ω, R2 = 20 K Ω).

8.2.3 Application Curve

Figure 21. Load Transient Waveform

9 Power Supply Recommendations
Design of the device is for operation from an input voltage supply with a range from 7 V to 40 V. This input
supply must be well regulated. If the input supply is located more than a few inches from the device, TI
recommends adding an electrolytic capacitor with a value of 22 µF and a ceramic bypass capacitor at the input.

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
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10 Layout

10.1 Layout Guidelines
For the LDO power supply, especially these high voltage and large current ones, layout is an important step. If
layout is not carefully designed, the regulator could not deliver enough output current because of the thermal
limitation. To improve the thermal performance of the device, and maximize the current output at high ambient
temperature, TI recommends spreading the thermal pad as large as possible and place enough thermal vias on
the thermal pad. Figure 25 provides an example layout.

10.1.1 Power Dissipation and Thermal Considerations
Calculate the power dissipated in the device using Equation 3.

PD = IOUT × (VIN – VOUT)) + IQUIESCENT × VIN

where
• PD = continuous power dissipation
• IOUT = output current
• VIN = input voltage
• VOUT = output voltage
• IQUIESCENT = quiescent current (3)

As IQUIESCENT << IOUT, therefore, the term IQUIESCENT × VIN in Equation 3 can be ignored.

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

TJ = TA + (RθJA × PD)

where
• RθJA = junction to ambient air thermal impedance (4)

Calculate the rise in junction temperature due to power dissipation using Equation 5.
ΔT = TJ – TA = (RθJA × PD) (5)

For a given maximum junction temperature (TJ-Max), calculate the maximum ambient air temperature (TA-Max) at
which the device can operate using Equation 6.

TA-Max = TJ-Max – (RθJA × PD) (6)

Example
If IOUT = 100 mA, VOUT = 5 V, VIN = 14 V, IQUIESCENT = 250 µA, and RθJA = 30˚C/W, the continuous power
dissipated in the device is 0.9 W. The rise in junction temperature due to power dissipation is 27˚C. For a
maximum junction temperature of 150˚C, maximum ambient air temperature at which the device can operate is
123˚C.

For adequate heat dissipation, TI recommends soldering the thermal pad (exposed heat sink) to thermal land
pad on the PCB. Doing this provides a heat conduction path from die to the PCB and reduces overall package
thermal resistance. Figure 22 illustrates the power derating curves for the TPS7A6201-Q1 device in the KTT
(TO-263) package..

http://www.ti.com.cn/product/cn/tps7a6201-q1?qgpn=tps7a6201-q1
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Layout Guidelines (continued)

Figure 22. Power Derating Curves

For optimum thermal performance, TI recommends using a high-K PCB with thermal vias between ground plane
and solder pad or thermal land pad. This is shown in Figure 23 (a) and (b). Furthermore, heat spreading
capabilities of a PCB can be considerably improved by using a thicker ground plane and a thermal land pad with
a larger surface area.

Figure 23. Using Multilayer PCB and Thermal Vias for Adequate Heat Dissipation
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Layout Guidelines (continued)
Keeping other factors constant, surface area of the thermal land pad contributes to heat dissipation only to a
certain extent. Figure 24 shows a variation of RθJA with surface area of the thermal land pad (soldered to the
exposed pad) for KTT package.

Figure 24. RθJA vs Thermal Pad Area

10.2 Layout Example

Figure 25. Layout Recommendation
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11 器器件件和和文文档档支支持持

11.1 接接收收文文档档更更新新通通知知

如需接收文档更新通知，请导航至 TI.com.cn 上的器件产品文件夹。单击右上角的通知我 进行注册，即可每周接收
产品信息更改摘要。有关更改的详细信息，请查看任何已修订文档中包含的修订历史记录。

11.2 社社区区资资源源

TI 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 TI specifications and do
not necessarily reflect TI's views; see TI's Terms of Use.

11.3 商商标标

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

11.4 静静电电放放电电警警告告

这些装置包含有限的内置 ESD 保护。 存储或装卸时，应将导线一起截短或将装置放置于导电泡棉中，以防止 MOS 门极遭受静电损
伤。

11.5 Glossary
SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms, and definitions.

12 机机械械、、封封装装和和可可订订购购信信息息

以下页面包含机械、封装和可订购信息。这些信息是指定器件的最新可用数据。数据如有变更，恕不另行通知，且
不会对此文档进行修订。如需获取此数据表的浏览器版本，请查阅左侧的导航栏。
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Peak reflow
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Op temp (°C) Part marking
(6)
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and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. TI 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 TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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