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限限流流配配电电开开关关
查查询询样样品品: TPS2062-Q1, TPS2065-Q1

1特特性性
2• 符符合合汽汽车车应应用用要要求求 • 双双向向开开关关

• 70mΩ 高高侧侧金金属属氧氧化化物物半半导导体体场场效效应应晶晶体体 • 环环境境温温度度范范围围：：–40°C 至至 125°C
(MOSFET) • 内内置置软软启启动动

• 1A 持持续续电电流流 • UL 列列表表-文文件件号号E169910
• 散散热热和和短短路路保保护护

应应用用范范围围• 精精确确电电流流限限制制
（（最最小小值值 1.1A，，最最大大值值1.9）） • 大大电电容容负负载载

• 工工作作电电压压范范围围：：2.7V 至至 5.5V • 短短路路保保护护

• 上上升升时时间间典典型型值值 0.6ms
• 欠欠压压闭闭锁锁

• 毛毛刺刺脉脉冲冲消消除除故故障障报报告告 (OC)
• 加加电电期期间间无无OC毛毛刺刺脉脉冲冲

• 最最大大待待机机电电源源电电流流 1μA

说说明明

TPS2062/5-Q1 配电开关主要用于很可能出现大电容负载和短路情况的应用。 这个器件组装有一个用于配电系统的

70mΩ N-通道 MOSFET 电源开关。此类系统要求在单一封装内具有多个电源开关。 每个开关由一个逻辑使能输入

控制。 栅极驱动由一个内部电荷泵提供，此电荷泵设计用于控制电源开关上升时间和下降时间以大大减少切换期间

的电流涌入。 电荷泵无需外部组件并可在低至 2.7V 的电源电压下工作。

当输出负载超过限流阀值或者短路出现时，此器件通过切换至恒定电流模式，并通过将过流 (OCx) 下拉至逻辑输出

低电平来将输出电流限制在安全水平上。 当持续重过载和短路增加了开关内的功率耗散时，将引起结温上升，这时

一个过热保护电路将关闭此开关以避免器件损坏。 一旦器件充分冷却，此器件将自动从热关断中恢复。 内部电路

确保此开关在有效输入电压出现前保持关闭状态。 这个配电开关设计用于将电流限值的典型值设定在 1.5A 上。

1

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

2PowerPAD is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright © 2011–2012, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not English Data Sheet: SLVSA01
necessarily include testing of all parameters.
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These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

ORDERING INFORMATION (1)

TA PACKAGE (2) ORDERABLE PART NUMBER TOP-SIDE MARKING

MSOP – DGN Reel of 2500 TPS2062QDGNRQ1 PSOQ
–40°C to 125°C

VSSOP - DGN Reel of 2500 TPS2065QDGNRQ1 PTLQ

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

(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range unless otherwise noted (1)

Input voltage range, VI(IN)
(2) -0.3 V to 6 V

Output voltage range (2), VO(OUTx) -0.3 V to 6 V

Input voltage range, VI(ENx) -0.3 V to 6 V

Voltage range, VI(OCx) -0.3 V to 6 V

Continuous output current, IO(OUTx) Internally limited

Continuous total power dissipation See Dissipation Rating Table

Operating virtual junction temperature range, TJ -40°C to 150°C

Storage temperature range, Tstg -65°C to 150°C

Human body model (HBM) 2 kV

Electrostatic discharge (ESD) protection Charge device model (CDM) 1000 V

Machine model (MM) 100 V

(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 voltages are with respect to GND.

DISSIPATING RATING TABLE
TA ≤ 25°C DERATING FACTOR TA = 125°CPACKAGE POWER RATING ABOVE TA = 25°C POWER RATING

DGN-8 2.14 W 17.123 mW/°C 428 mW

RECOMMENDED OPERATING CONDITIONS
MIN MAX UNIT

Input voltage, VI(IN) 2.7 5.5 V

Input voltage, VI(ENx) 0 5.5 V

Continuous output current, IO(OUTx) 0 1 A

Ambient temperature, TA -40 125 °C

Operating virtual junction temperature, TJ -40 150 °C

2 Copyright © 2011–2012, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS
over recommended operating junction temperature range, VI(IN) = 5.5 V, IO = 1 A, VI(ENx) = 0 V (unless otherwise noted)

PARAMETER TEST CONDITIONS (1) MIN TYP MAX UNIT

POWER SWITCH

Static drain-source on-state
resistance, 5-V operation and 3.3- VI(IN) = 5 V or 3.3 V, IO = 1 A, -40°C ≤ TA ≤ 125°C 70 135 mΩ
V operationrDS(on)

Static drain-source on-state VI(IN) = 2.7 V, IO = 1 A, -40°C ≤ TA ≤ 125°C 75 150 mΩresistance, 2.7-V operation (2)

VI(IN) = 5.5 V 0.6 1.5
tr Rise time, output CL = 1 μF, RL = 5 Ω, TA = 25°C ms

VI(IN) = 2.7 V 0.4 1

VI(IN) = 5.5 V 0.05 0.5
tf Fall time, output CL = 1 μF, RL = 5 Ω, TA = 25°C ms

VI(IN) = 2.7 V 0.05 0.5

ENABLE INPUT EN OR EN

VIH High-level input voltage 2.7 V ≤ VI(IN) ≤ 5.5 V 2
V

VIL Low-level input voltage 2.7 V ≤ VI(IN) ≤ 5.5 V 0.8

II Input current VI(ENx) = 0 V or 5.5 V -1 1 μA

ton Turnon time CL = 100 μF, RL = 5 Ω 3
ms

toff Turnoff time CL = 100 μF, RL = 5 Ω 10

CURRENT LIMIT

TA = 25°C 1.1 1.5 1.9VI(IN) = 5 V, OUT connected to GND,IOS Short-circuit output current (1) ADevice enabled into short-circuit -40°C ≤ TA ≤ 125°C 1.1 1.5 2.1

IOC_TRIP Overcurrent trip threshold VI(IN) = 5 V, current ramp (≤ 100 A/s) on OUT 1.6 2.3 2.9 A

SUPPLY CURRENT (TPS2062-Q1)

TA = 25°C 0.5 1
Supply current, low-level output No load on OUT, VI(ENx) = 5.5 V μA

-40°C ≤ TA ≤ 125°C 0.5 5

TA = 25°C 50 70
Supply current, high-level output No load on OUT, VI(ENx) = 0 V μA

-40°C ≤ TA ≤ 125°C 50 90

Leakage current OUT connected to ground, VI(ENx) = 5.5 V -40°C ≤ TA ≤ 125°C 1 μA

Reverse leakage current VI(OUTx) = 5.5 V, IN = ground TA = 25°C 0.2 μA

SUPPLY CURRENT (TPS2065-Q1)

TA = 25°C 0.5 1No load on OUT, VI(ENx) = 5.5 V,Supply current, low-level output μAor VI(ENx) = 0 V -40°C ≤ TA ≤ 125°C 0.5 5

TA = 25°C 43 60No load on OUT, VI(ENx) = 0 V,Supply current, high-level output μAor VI(ENx) = 5.5 V -40°C ≤ TA ≤ 125°C 43 70

OUT connected to ground, VI(EN) = 5.5 V,Leakage current -40°C ≤ TA ≤ 125°C 1 μAor VI(EN) = 0 V

Reverse leakage current VI(OUTx) = 5.5 V, IN = ground TA = 25°C 0 μA

UNDERVOLTAGE LOCKOUT

Low-level input voltage, IN 2 2.5 V

Hysteresis, IN TA = 25°C 75 mV

OVERCURRENT OC1 and OC2

Output low voltage, VOL(OCx) IO(OCx) = 5 mA 0.4 V

Off-state current VO(OCx) = 5 V or 3.3 V 1 μA

OC deglitch (2) OCx assertion or deassertion 4 8 15 ms

THERMAL SHUTDOWN (3)

Thermal shutdown threshold 135 °C

Recovery from thermal shutdown 125 °C

Hysteresis 10 °C

(1) Pulse-testing techniques maintain junction temperature close to ambient temperature; thermal effects must be taken into account
separately.

(2) Not tested in production, specified by design.
(3) The thermal shutdown only reacts under overcurrent conditions.
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DEVICE INFORMATION

Pin Functions - TPS2062-Q1
PINS

DESCRIPTION
TPS2062-Q1 I/O

NAME NO.

EN1 3 I Enable input, logic low turns on power switch IN-OUT1

EN2 4 I Enable input, logic low turns on power switch IN-OUT2

EN1 - I Enable input, logic high turns on power switch IN-OUT1

EN2 - I Enable input, logic high turns on power switch IN-OUT2

GND 1 Ground

IN 2 I Input voltage

OC1 8 O Overcurrent, open-drain output, active low, IN-OUT1

OC2 5 O Overcurrent, open-drain output, active low, IN-OUT2

OUT1 7 O Power-switch output, IN-OUT1

OUT2 6 O Power-switch output, IN-OUT2

Internally connected to GND; used to heat-sink the part to the circuit board traces. Should bePowerPAD™ - connected to GND pin.

Functional Block Diagram - TPS2062-Q1

A. Current sense

B. Active low (EN) for TPS2062-Q1

4 Copyright © 2011–2012, Texas Instruments Incorporated
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Pin Functions - TPS2065-Q1
PINS

DESCRIPTION
TPS2065-Q1 I/O

NAME NO.

EN - I Enable input, logic low turns on power switch IN-OUT1

EN 4 I Enable input, logic high turns on power switch IN-OUT1

GND 1 Ground

IN 2, 3 I Input voltage

OC 5 O Overcurrent, open-drain output, active low, IN-OUT1

OUT 6, 7, 8 O Power-switch output, IN-OUT1

Internally connected to GND; used to heat-sink the part to the circuit board traces. Should bePowerPAD™ - connected to GND pin.

Functional Block Diagram - TPS2065-Q1

A. Current sense

B. Active high (EN) for TPS2065-Q1
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PARAMETER MEASUREMENT INFORMATION

Figure 1. Test Circuit and Voltage Waveforms

Figure 2. Turnon Delay and Rise Time With 1-μF Figure 3. Turnoff Delay and Fall Time With 1-μF
Load Load

6 Copyright © 2011–2012, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION (continued)

Figure 4. Turnon Delay and Rise Time With 100-μF Figure 5. Turnoff Delay and Fall Time With 100-μF
Load Load

Figure 6. Short-Circuit Current, Figure 7. Inrush Current With Different
Device Enabled Into Short Load Capacitance

Copyright © 2011–2012, Texas Instruments Incorporated 7
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PARAMETER MEASUREMENT INFORMATION (continued)

Figure 8. 2-Ω Load Connected to Enabled Device Figure 9. 1-Ω Load Connected to Enabled Device

TYPICAL CHARACTERISTICS
TURNON TIME TURNOFF TIME

vs vs
INPUT VOLTAGE INPUT VOLTAGE

Figure 10. Figure 11.
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TYPICAL CHARACTERISTICS (continued)
RISE TIME FALL TIME

vs vs
INPUT VOLTAGE INPUT VOLTAGE

Figure 12. Figure 13.

TPS2062-Q1 TPS2065-Q1
SUPPLY CURRENT, OUTPUT ENABLED SUPPLY CURRENT, OUTPUT ENABLED

vs vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE

Figure 14. Figure 15.
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TYPICAL CHARACTERISTICS (continued)
TPS2062-Q1 TPS2065-Q1

SUPPLY CURRENT, OUTPUT DISABLED SUPPLY CURRENT, OUTPUT DISABLED
vs vs

JUNCTION TEMPERATURE JUNCTION TEMPERATURE

Figure 16. Figure 17.

STATIC DRAIN-SOURCE ON-STATE RESISTANCE SHORT-CIRCUIT OUTPUT CURRENT
vs vs

JUNCTION TEMPERATURE JUNCTION TEMPERATURE

Figure 18. Figure 19.
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TYPICAL CHARACTERISTICS (continued)
THRESHOLD TRIP CURRENT UNDERVOLTAGE LOCKOUT

vs vs
INPUT VOLTAGE JUNCTION TEMPERATURE

Figure 20. Figure 21.

CURRENT-LIMIT RESPONSE
vs

PEAK CURRENT

Figure 22.
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APPLICATION INFORMATION

POWER-SUPPLY CONSIDERATIONS

Figure 23. Typical Application

A 0.01-μF to 0.1-μF ceramic bypass capacitor between IN and GND, close to the device, is recommended.
Placing a high-value electrolytic capacitor on the output pin(s) is recommended when the output load is heavy.
This precaution reduces power-supply transients that may cause ringing on the input. Additionally, bypassing the
output with a 0.01-μF to 0.1-μF ceramic capacitor improves the immunity of the device to short-circuit transients.

OVERCURRENT

A sense FET is employed to check for overcurrent conditions. Unlike current-sense resistors, sense FETs do not
increase the series resistance of the current path. When an overcurrent condition is detected, the device
maintains a constant output current and reduces the output voltage accordingly. Complete shutdown occurs only
if the fault is present long enough to activate thermal limiting.

Three possible overload conditions can occur. In the first condition, the output has been shorted before the
device is enabled or before VI(IN) has been applied (see Figure 14). The TPS206x-Q1 senses the short and
immediately switches into a constant-current output.

In the second condition, a short or an overload occurs while the device is enabled. At the instant the overload
occurs, high currents may flow for a short period of time before the current-limit circuit can react. After the
current-limit circuit has tripped (reached the overcurrent trip threshold), the device switches into constant-current
mode.

In the third condition, the load has been gradually increased beyond the recommended operating current. The
current is permitted to rise until the current-limit threshold is reached or until the thermal limit of the device is
exceeded (see Figure 16). The TPS2065-Q1 and TPS2062-Q1 are capable of delivering current up to the
current-limit threshold without damaging the device. Once the threshold has been reached, the device switches
into its constant-current mode.

OC RESPONSE

The OCx open-drain output is asserted (active low) when an overcurrent or overtemperature shutdown condition
is encountered after a 10-ms deglitch timeout. The output remains asserted until the overcurrent or
overtemperature condition is removed. Connecting a heavy capacitive load to an enabled device can cause a
momentary overcurrent condition; however, no false reporting on OCx occurs due to the 10-ms deglitch circuit.
The TPS2065-Q1 and TPS2062-Q1 are designed to eliminate false overcurrent reporting. The internal
overcurrent deglitch eliminates the need for external components to remove unwanted pulses. OCx is not
deglitched when the switch is turned off due to an overtemperature shutdown.
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Figure 24. Typical Circuit for the OC Pin

POWER DISSIPATION AND JUNCTION TEMPERATURE

The low on-resistance on the N-channel MOSFET allows the small surface-mount packages to pass large
currents. The thermal resistances of these packages are high compared to those of power packages; it is good
design practice to check power dissipation and junction temperature. Begin by determining the rDS(on) of the N-
channel MOSFET relative to the input voltage and operating temperature. As an initial estimate, use the highest
operating ambient temperature of interest and read rDS(on) from Figure 18. Using this value, the power dissipation
per switch can be calculated by:
• PD = rDS(on)× I2

Multiply this number by the number of switches being used. This step renders the total power dissipation from
the N-channel MOSFETs.

The thermal resistance, RθJA = 1 / (DERATING FACTOR), where DERATING FACTOR is obtained from the
Dissipation Ratings Table. Thermal resistance is a strong function of the printed circuit board construction , and
the copper trace area connecting the integrated circuit.

Finally, calculate the junction temperature:
• TJ = PD x RθJA + TA

Where:
• TA= Ambient temperature °C
• RθJA = Thermal resistance
• PD = Total power dissipation based on number of switches being used.

Compare the calculated junction temperature with the initial estimate. If they do not agree within a few degrees,
repeat the calculation, using the calculated value as the new estimate. Two or three iterations are generally
sufficient to get a reasonable answer.

THERMAL PROTECTION

Thermal protection prevents damage to the IC when heavy-overload or short-circuit faults are present for
extended periods of time. The TPS2065-Q1 and TPS2062-Q1 implement a thermal sensing to monitor the
operating junction temperature of the power distribution switch. In an overcurrent or short-circuit condition, the
junction temperature rises due to excessive power dissipation. Once the die temperature rises above a minimum
of 135°C due to overcurrent conditions, the internal thermal sense circuitry turns the power switch off, thus
preventing the power switch from damage. Hysteresis is built into the thermal sense circuit, and after the device
has cooled approximately 10°C, the switch turns back on. The switch continues to cycle in this manner until the
load fault or input power is removed. The OCx open-drain output is asserted (active low) when an
overtemperature shutdown or overcurrent occurs.
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UNDERVOLTAGE LOCKOUT (UVLO)

An undervoltage lockout ensures that the power switch is in the off state at power up. Whenever the input
voltage falls below approximately 2 V, the power switch is quickly turned off. This facilitates the design of hot-
insertion systems where it is not possible to turn off the power switch before input power is removed. The UVLO
also keeps the switch from being turned on until the power supply has reached at least 2 V, even if the switch is
enabled. On reinsertion, the power switch is turned on, with a controlled rise time to reduce EMI and voltage
overshoots.

UNIVERSAL SERIAL BUS (USB) APPLICATIONS

The universal serial bus (USB) interface is a 12-Mb/s, or 1.5-Mb/s, multiplexed serial bus designed for low-to-
medium bandwidth PC peripherals (e.g., keyboards, printers, scanners, and mice). The four-wire USB interface is
conceived for dynamic attach-detach (hot plug-unplug) of peripherals. Two lines are provided for differential data,
and two lines are provided for 5-V power distribution.

USB data is a 3.3-V level signal, but power is distributed at 5 V to allow for voltage drops in cases where power
is distributed through more than one hub across long cables. Each function must provide its own regulated 3.3 V
from the 5-V input or its own internal power supply.

The USB specification defines the following five classes of devices, each differentiated by power-consumption
requirements:
• Hosts/self-powered hubs (SPH)
• Bus-powered hubs (BPH)
• Low-power, bus-powered functions
• High-power, bus-powered functions
• Self-powered functions

SPHs and BPHs distribute data and power to downstream functions. The TPS2065-Q1 and TPS2062-Q1 have
higher current capability than required by one USB port; so, it can be used on the host side and supplies power
to multiple downstream ports or functions.

HOST/SELF-POWERED AND BUS-POWERED HUBS

Hosts and SPHs have a local power supply that powers the embedded functions and the downstream ports (see
Figure 25). This power supply must provide from 5.25 V to 4.75 V to the board side of the downstream
connection under full-load and no-load conditions. Hosts and SPHs are required to have current-limit protection
and must report overcurrent conditions to the USB controller. Typical SPHs are desktop PCs, monitors, printers,
and stand-alone hubs.
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Figure 25. Typical Four-Port USB Host / Self-Powered Hub

BPHs obtain all power from upstream ports and often contain an embedded function. The hubs are required to
power up with less than one unit load. The BPH usually has one embedded function, and power is always
available to the controller of the hub. If the embedded function and hub require more than 100 mA on power up,
the power to the embedded function may need to be kept off until enumeration is completed. This can be
accomplished by removing power or by shutting off the clock to the embedded function. Power switching the
embedded function is not necessary if the aggregate power draw for the function and controller is less than one
unit load. The total current drawn by the bus-powered device is the sum of the current to the controller, the
embedded function, and the downstream ports, and it is limited to 500 mA from an upstream port.

LOW-POWER BUS-POWERED AND HIGH-POWER BUS-POWERED FUNCTIONS

Both low-power and high-power bus-powered functions obtain all power from upstream ports; low-power
functions always draw less than 100 mA; high-power functions must draw less than 100 mA at power up and can
draw up to 500 mA after enumeration. If the load of the function is more than the parallel combination of 44 Ω
and 10 μF at power up, the device must implement inrush current limiting (see Figure 26). With TPS2065-Q1 and
TPS2062-Q1, the internal functions could draw more than 500 mA, which fits the needs of some applications
such as motor driving circuits.
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Figure 26. High-Power Bus-Powered Function

USB POWER-DISTRIBUTION REQUIREMENTS

USB can be implemented in several ways, and, regardless of the type of USB device being developed, several
power-distribution features must be implemented.
• Hosts/SPHs must:

– Current-limit downstream ports
– Report overcurrent conditions on USB VBUS

• BPHs must:
– Enable/disable power to downstream ports
– Power up at <100 mA
– Limit inrush current (<44 Ω and 10 μF)

• Functions must:
– Limit inrush currents
– Power up at <100 mA

The feature set of the TPS2065-Q1 and TPS2062-Q1 allows them to meet each of these requirements. The
integrated current-limiting and overcurrent reporting is required by hosts and self-powered hubs. The logic-level
enable and controlled rise times meet the need of both input and output ports on bus-powered hubs, as well as
the input ports for bus-powered functions (see Figure 27).
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Figure 27. Hybrid Self / Bus-Powered Hub Implementation

GENERIC HOT-PLUG APPLICATIONS

In many applications it may be necessary to remove modules or pc boards while the main unit is still operating.
These are considered hot-plug applications. Such implementations require the control of current surges seen by
the main power supply and the card being inserted. The most effective way to control these surges is to limit and
slowly ramp the current and voltage being applied to the card, similar to the way in which a power supply
normally turns on. Due to the controlled rise times and fall times of the TPS2065-Q1 and TPS2062-Q1, these
devices can be used to provide a softer start-up to devices being hot-plugged into a powered system. The UVLO
feature of the TPS2065-Q1 and TPS2062-Q1 ensures that the switch is off after the card has been removed, and
that the switch is off during the next insertion. The UVLO feature insures a soft start with a controlled rise time for
every insertion of the card or module.
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Figure 28. Typical Hot-Plug Implementation

By placing the TPS2065-Q1 and TPS2062-Q1 are between the VCC input and the rest of the circuitry, the input
power reaches these devices first after insertion. The typical rise time of the switch is approximately 1 ms,
providing a slow voltage ramp at the output of the device. This implementation controls system surge currents
and provides a hot-plugging mechanism for any device.

DETAILED DESCRIPTION

Power Switch

The power switch is an N-channel MOSFET with a low on-state resistance. Configured as a high-side switch, the
power switch prevents current flow from OUT to IN and IN to OUT when disabled. The power switch supplies a
minimum current of 1 A.

Charge Pump

An internal charge pump supplies power to the driver circuit and provides the necessary voltage to pull the gate
of the MOSFET above the source. The charge pump operates from input voltages as low as 2.7 V and requires
little supply current.

Driver

The driver controls the gate voltage of the power switch. To limit large current surges and reduce the associated
electromagnetic interference (EMI) produced, the driver incorporates circuitry that controls the rise times and fall
times of the output voltage.

Enable (ENx)

The logic enable disables the power switch and the bias for the charge pump, driver, and other circuitry to reduce
the supply current. The supply current is reduced to less than 1 μA when a logic high is present on ENx. A logic
zero input on ENx restores bias to the drive and control circuits and turns the switch on. The enable input is
compatible with both TTL and CMOS logic levels.

Overcurrent (OCx)

The OCx open-drain output is asserted (active low) when an overcurrent or overtemperature condition is
encountered. The output remains asserted until the overcurrent or overtemperature condition is removed. A 10-
ms deglitch circuit prevents the OCx signal from oscillation or false triggering. If an overtemperature shutdown
occurs, the OCx is asserted instantaneously.
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Current Sense

A sense FET monitors the current supplied to the load. The sense FET measures current more efficiently than
conventional resistance methods. When an overload or short circuit is encountered, the current-sense circuitry
sends a control signal to the driver. The driver in turn reduces the gate voltage and drives the power FET into its
saturation region, which switches the output into a constant-current mode and holds the current constant while
varying the voltage on the load.

Thermal Sense

The TPS2065-Q1 and TPS2062-Q1 implement a thermal sensing to monitor the operating temperature of the
power distribution switch. In an overcurrent or short-circuit condition the junction temperature rises. When the die
temperature rises to approximately 140°C due to overcurrent conditions, the internal thermal sense circuitry turns
off the switch, thus preventing the device from damage. Hysteresis is built into the thermal sense, and after the
device has cooled approximately 10 degrees, the switch turns back on. The switch continues to cycle off and on
until the fault is removed. The open-drain false reporting output (OCx) is asserted (active low) when an
overtemperature shutdown or overcurrent occurs.

Undervoltage Lockout

A voltage sense circuit monitors the input voltage. When the input voltage is below approximately 2 V, a control
signal turns off the power switch.
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10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
      design recommendations.   
11. Board assembly site may have different recommendations for stencil design.
 

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:

100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 15X

SYMM

SYMM

1

4 5

8

METAL COVERED
BY SOLDER MASK

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES



重要通知和免责声明
TI“按原样”提供技术和可靠性数据（包括数据表）、设计资源（包括参考设计）、应用或其他设计建议、网络工具、安全信息和其他资源，不
保证没有瑕疵且不做出任何明示或暗示的担保，包括但不限于对适销性、与某特定用途的适用性或不侵犯任何第三方知识产权的暗示担保。
这些资源可供使用 TI 产品进行设计的熟练开发人员使用。您将自行承担以下全部责任：(1) 针对您的应用选择合适的 TI 产品，(2) 设计、验
证并测试您的应用，(3) 确保您的应用满足相应标准以及任何其他安全、安保法规或其他要求。
这些资源如有变更，恕不另行通知。TI 授权您仅可将这些资源用于研发本资源所述的 TI 产品的相关应用。严禁以其他方式对这些资源进行复
制或展示。您无权使用任何其他 TI 知识产权或任何第三方知识产权。对于因您对这些资源的使用而对 TI 及其代表造成的任何索赔、损害、
成本、损失和债务，您将全额赔偿，TI 对此概不负责。
TI 提供的产品受 TI 销售条款)、TI 通用质量指南 或 ti.com 上其他适用条款或 TI 产品随附的其他适用条款的约束。TI 提供这些资源并不会扩
展或以其他方式更改 TI 针对 TI 产品发布的适用的担保或担保免责声明。 除非德州仪器 (TI) 明确将某产品指定为定制产品或客户特定产品，
否则其产品均为按确定价格收入目录的标准通用器件。
TI 反对并拒绝您可能提出的任何其他或不同的条款。
IMPORTANT NOTICE

版权所有 © 2025，德州仪器 (TI) 公司

最后更新日期：2025 年 10 月

https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/
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