
TPS22976 5.7V、6A、14mΩ オン抵抗、デュアル・チャネル負荷スイッチ
1 特長
• 統合型デュアル・チャネル負荷スイッチ

• 入力電圧範囲：0.6V～VBIAS
• VBIAS 電圧範囲：2.5V～5.7V
• オン抵抗

– RON = 14mΩ (標準値)
(VIN = 0.6V～5V、VBIAS = 5V)

– RON = 18mΩ (標準値)
(VIN = 0.6V～2.5V、VBIAS = 2.5V)

• チャネルごとに 6A の 大連続スイッチング電流

• TPS22976、TPS22976N の静止電流

– 37µA (標準値、両チャネル)
(VIN = VBIAS = 5V)

– 35µA (標準値、単一チャネル)
(VIN = VBIAS = 5V)

• TPS22976A の静止電流

– 85µA (標準値、両チャネル)
(VIN = VBIAS = 5V)

– 83µA (標準値、単一チャネル)
(VIN = VBIAS = 5V)

• 制御入力しきい値により、
1.2、1.8、2.5、3.3V ロジックを使用可能

• 立ち上がり時間を設定可能

• 高速ターンオン時間 (TPS22976A)
– tON = 17µs (VIN = 1.05V 時)

• サーマル・シャットダウン

• クイック出力放電 (QOD) (オプション)
• サーマル・パッド付き SON 14 ピン・パッケージ

• ESD 性能をテスト済み (JESD 22)
– HBM 2kV、CDM 1kV

2 アプリケーション
• PC とノート PC
• セットトップ ボックス、住居用ゲートウェイ

• テレコム システム

• SSD (ソリッドステート ドライブ)

3 概要
TPS22976 製品ファミリは 3 つのデバイス (TPS22976、

TPS22976A、TPS22976N) から成ります。各デバイス

は、ターンオン制御付きのデュアル・チャネル負荷スイッチ
です。入力電圧範囲 0.6V～5.7V で動作する 2 つの N 
チャネル MOSFET を備えており、各チャネル 大 6A の
連続電流をサポートできます。各スイッチは、低電圧制御
信号と直接インターフェイス可能なオン入力とオフ入力 
(ON1 および  ON2) により独立して制御されます。

TPS22976 は接合部温度がしきい値を超えたときにサー

マル・シャットダウンでスイッチを切断できます。接合部温
度が安全範囲で安定化すると、スイッチが再びオンになり
ます。TPS22976 はオプションで、スイッチがオフのときに

クイック出力放電を行えるよう、230Ω のオンチップ負荷抵

抗を内蔵できます。

TPS22976 は、高電力に対応可能なサーマル・パッド付

きの小型で省スペースな 3mm × 2mm 14-SON パッケー

ジ (DPU) で供給され、周囲温度 –40℃～105℃での動

作が規定されています。

製品情報(1) 

部品番号 パッケージ 本体サイズ (公称)
TPS22976
TPS22976A
TPS22976N

WSON (14) 3.00mm × 2.00mm

(1) 利用可能なすべてのパッケージについては、このデータシートの
末尾にある注文情報を参照してください。
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4 Device Comparison Table

DEVICE RON AT VIN = VBIAS = 5 V 
(TYPICAL)

QUICK OUTPUT 
DISCHARGE

MAXIMUM OUTPUT 
CURRENT

TURN ON TIME <65µs AT 
VIN = 1.05V

TPS22976 16 mΩ Yes 6 A No

TPS22976A 14 mΩ Yes 6 A Yes

TPS22976N 14 mΩ No 6 A No

5 Pin Configuration and Functions
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Pin Functions
PIN

I/O DESCRIPTION
NO. NAME

1
VIN1 I

Switch 1 input. Recommended voltage range for these pins for optimal RON performance is 0.6 V to 
VBIAS. Place an optional decoupling capacitor between these pins and GND to reduce VIN1 dip during 
turnon of the channel. See the Application Information section for more information.2

3 ON1 I Active-high switch 1 control input. Do not leave floating.

4 VBIAS I Bias voltage. Power supply to the device. Recommended voltage range for this pin is 2.5 V to 5.7 V. 
See the Application Information section.

5 ON2 I Active-high switch 2 control input. Do not leave floating.

6
VIN2 I

Switch 2 input. Recommended voltage range for these pins for optimal RON performance is 0.6 V to 
VBIAS. Place an optional decoupling capacitor between these pins and GND to reduce VIN2 dip during 
turn-on of the channel. See the Application Information section for more information.7

8
VOUT2 O Switch 2 output.

9

10 CT2 O Switch 2 slew rate control. Can be left floating. Capacitor used on this pin must be rated for a 
minimum of 25 V for desired rise time performance.

11 GND — Ground.

12 CT1 O Switch 1 slew rate control. Can be left floating. Capacitor used on this pin must be rated for a 
minimum of 25 V for desired rise time performance.

13
VOUT1 O Switch 1 output.

14
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PIN
I/O DESCRIPTION

NO. NAME

— Thermal pad — Thermal pad (exposed center pad) to alleviate thermal stress. Tie to GND. See the Layout section for 
layout guidelines.
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(1)

MIN MAX UNIT
VIN1 ,2 Input Voltage –0.3 6 V

VOUT1,2 Output Voltage –0.3 6 V

VON1,2 ON Pin Voltage –0.3 6 V

VBIAS Bias Voltage –0.3 6 V

IMAX Maximum continuous current per channel 6 A

IMAX,PLS
Maximum pulsed current switch per channel, pulse <300µs, 3% duty 
cycle 8 A

TJ Junction temperature 125 °C

Tstg Storage temperature –65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating 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 Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device 
reliability.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge

Human body model (HBM), per ANSI/ESDA/
JEDEC JS-001, all pins(1) ±2000

V
Charged device model (CDM), per JEDEC 
specification JESD22-C101, all pins(2) ±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.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VIN1,2 Input Voltage 0.6 VBIAS V

VBIAS Bias Voltage 2.5 5.7 V

VON1,2 ON Pin Voltage 0 5.7 V

VOUT1,2 Output Voltage 0 VIN V

VIH High-Level Input Voltage, ON 1.2 5.7 V

VIL Low-Level Input Voltage, ON 0 0.5 V

TA Ambient Temperature –40 105 °C

6.4 Thermal Information

THERMAL METRIC(1)

TPS22976
UNITDPU (WSON)

14 PINS
RθJA Junction-to-ambient thermal resistance 50.8 °C/W

RθJC(top) Junction-to-case (top) thermal resistance 52.3 °C/W

RθJB Junction-to-board thermal resistance 18.4 °C/W

ΨJT Junction-to-top characterization parameter 1.6 °C/W
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6.4 Thermal Information (続き)

THERMAL METRIC(1)

TPS22976
UNITDPU (WSON)

14 PINS
ΨJB Junction-to-board characterization parameter 18.6 °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance 6.5 °C/W

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

6.5 Electrical Characteristics (VBIAS = 5V)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS TA MIN TYP MAX UNIT
Power Supplies and Currents

IQ,VBIAS

VBIAS Quiescent Current 
(TPS22976, both channels) IOUT1 = IOUT2 = 0mA, VIN1,2 = VON1,2 = 5V

-40°C to 85°C 37 49 µA

-40°C to 105°C 49 µA

VBIAS Quiescent Current 
(TPS22976, single-channel)

IOUT1 = IOUT2 = 0mA, VON2 = 0V, VIN1,2 = 
VIN1 = 5V

-40°C to 85°C 35 43 µA

-40°C to 105°C 44 µA

IQ,VBIAS

VBIAS Quiescent Current 
(TPS22976A, both 
channels)

IOUT1 = IOUT2 = 0mA, VIN1,2 = VON1,2 = 5V
-40°C to 85°C 85 106 µA

-40°C to 105°C 106 µA

VBIAS Quiescent Current 
(TPS22976A, single-
channel)

IOUT1 = IOUT2 = 0mA, VON2 = 0V, VIN1,2 = 
VIN1 = 5V

-40°C to 85°C 83 102 µA

-40°C to 105°C 102 µA

IQ,VBIAS

VBIAS Quiescent Current 
(TPS22976N, both 
channels)

IOUT1 = IOUT2 = 0mA, VIN1,2 = VON1,2 = 5V
-40°C to 85°C 37 48 µA

-40°C to 105°C 49 µA

VBIAS Quiescent Current 
(TPS22976N, single-
channel)

IOUT1 = IOUT2 = 0mA, VON2 = 0V, VIN1,2 = 
VIN1 = 5V

-40°C to 85°C 35 43 µA

-40°C to 105°C 44 µA

ISD,VBIAS VBIAS Shutdown Current VON1,2 = 0V, VOUT1,2 = 0V -40°C to 105°C 1.37 2.3 µA

ISD,VIN
VIN Shutdown Current (per 
channel) VON = 0V, VOUT = 0V

VIN = 5V
-40°C to 85°C 0.005 5.5 µA

-40°C to 105°C 11.3 µA

VIN = 3.3V
-40°C to 85°C 0.002 1.4 µA

-40°C to 105°C 3.4 µA

VIN = 1.8V
-40°C to 85°C 0.002 0.5 µA

-40°C to 105°C 1.4 µA

VIN = 0.6V
-40°C to 85°C 0.001 0.3 µA

-40°C to 105°C 0.8 µA

ION ON Pin Leakage Current VON = 5.5V -40°C to 105°C 0.1 µA
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6.5 Electrical Characteristics (VBIAS = 5V) (続き)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS TA MIN TYP MAX UNIT

RON On-Resistance (TPS22976) IOUT = -200mA

VIN = 5V

25°C 16 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 3.3V

25°C 16 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 1.8V

25°C 16 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 1.2V

25°C 16 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 1.05V

25°C 16 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 0.6V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

Resistance Characteristics

RON
On-Resistance 
(TPS22976A, TPS22976N) IOUT = -200mA

VIN = 5V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 3.3V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 1.8V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 1.2V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 1.05V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VIN = 0.6V

25°C 14 18 mΩ

-40°C to 85°C 22 mΩ

-40°C to 105°C 23 mΩ

VON,HYS ON Pin Hysteresis VIN = 5V 25°C 90 mV

RPD Output Pulldown Resistance VIN = VOUT = 5V, VON = 0V -40°C to 105°C 230 280 Ω

TSD Thermal Shutdown Junction Temperature Rising - 160 °C

TSD,HYS
Thermal Shutdown 
Hysteresis Junction Temperature Falling - 20 °C
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6.6 Electrical Characteristics (VBIAS = 2.5V)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS TA MIN TYP MAX UNIT
Power Supplies and Currents

IQ,VBIAS

VBIAS Quiescent Current 
(TPS22976, TPS22976N, 
both channels)

IOUT1 = IOUT2 = 0mA, VIN1,2 = VON1,2 = 2.5V
-40°C to 85°C 15 20 µA

-40°C to 105°C 20 µA

VBIAS Quiescent Current 
(TPS22976, TPS22976N, 
single-channel)

IOUT1 = IOUT2 = 0mA, VON2 = 0V, VIN1,2 = 
VIN1 = 2.5V

-40°C to 85°C 14 19 µA

-40°C to 105°C 19 µA

IQ,VBIAS

VBIAS Quiescent Current 
(TPS22976A, both 
channels)

IOUT1 = IOUT2 = 0mA, VIN1,2 = VON1,2 = 2.5V
-40°C to 85°C 26 37 µA

-40°C to 105°C 37 µA

VBIAS Quiescent Current 
(TPS22976A, single-
channel)

IOUT1 = IOUT2 = 0mA, VON2 = 0V, VIN1,2 = 
VIN1 = 2.5V

-40°C to 85°C 25 36 µA

-40°C to 105°C 36 µA

ISD,VBIAS VBIAS Shutdown Current VON1,2 = 0V, VOUT1,2 = 0V -40°C to 105°C 0.58 1.1 µA

ISD,VIN
VIN Shutdown Current (per 
channel) VON = 0V, VOUT = 0V

VIN = 2.5V
-40°C to 85°C 0.005 0.8 µA

-40°C to 105°C 2.1 µA

VIN = 1.8V
-40°C to 85°C 0.002 0.5 µA

-40°C to 105°C 1.4 µA

VIN = 1.05V
-40°C to 85°C 0.002 0.3 µA

-40°C to 105°C 1 µA

VIN = 0.6V
-40°C to 85°C 0.001 0.3 µA

-40°C to 105°C 0.8 µA

ION ON Pin Leakage Current VON = 5.5V -40°C to 105°C 0.1 µA

RON On-Resistance (TPS22976) IOUT = -200mA

VIN = 2.5V

25°C 18 23 mΩ

-40°C to 85°C 28 mΩ

-40°C to 105°C 30 mΩ

VIN = 1.8V

25°C 16 23 mΩ

-40°C to 85°C 28 mΩ

-40°C to 105°C 29 mΩ

VIN = 1.5V

25°C 16 22 mΩ

-40°C to 85°C 27 mΩ

-40°C to 105°C 28 mΩ

VIN = 1.2V

25°C 16 21 mΩ

-40°C to 85°C 26 mΩ

-40°C to 105°C 28 mΩ

VIN = 1.05V

25°C 16 21 mΩ

-40°C to 85°C 25 mΩ

-40°C to 105°C 27 mΩ

VIN = 0.6V

25°C 16 20 mΩ

-40°C to 85°C 25 mΩ

-40°C to 105°C 26 mΩ

Resistance Characteristics
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6.6 Electrical Characteristics (VBIAS = 2.5V) (続き)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS TA MIN TYP MAX UNIT

RON
On-Resistance 
(TPS22976A, TPS22976N) IOUT = -200mA

VIN = 2.5V

25°C 18 23 mΩ

-40°C to 85°C 28 mΩ

-40°C to 105°C 30 mΩ

VIN = 1.8V

25°C 16 23 mΩ

-40°C to 85°C 28 mΩ

-40°C to 105°C 29 mΩ

VIN = 1.5V

25°C 16 22 mΩ

-40°C to 85°C 27 mΩ

-40°C to 105°C 28 mΩ

VIN = 1.2V

25°C 16 21 mΩ

-40°C to 85°C 26 mΩ

-40°C to 105°C 28 mΩ

VIN = 1.05V

25°C 16 21 mΩ

-40°C to 85°C 25 mΩ

-40°C to 105°C 27 mΩ

VIN = 0.6V

25°C 15 20 mΩ

-40°C to 85°C 25 mΩ

-40°C to 105°C 26 mΩ

VON,HYS ON Pin Hysteresis VIN = 2.5V 25°C 70 mV

RPD Output Pulldown Resistance VIN = VOUT = 2.5V, VON = 0V -40°C to 105°C 250 330 Ω

TSD Thermal Shutdown Junction Temperature Rising - 160 °C

TSD,HYS
Thermal Shutdown 
Hysteresis Junction Temperature Falling - 20 °C

6.7 Switching Characteristics (TPS22976)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VIN = VON = VBIAS = 5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2390 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1770 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 620 µs

VIN = 0.6V, VON = VBIAS = 5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 745 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 285 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 460 µs

VIN = 2.5V, VON = 5V, VBIAS = 2.5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3485 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2275 µs
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6.7 Switching Characteristics (TPS22976) (続き)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1210 µs

VIN = 0.6V, VON = 5V, VBIAS = 2.5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1730 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 700 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1030 µs

VIN = 1.05V, VON = VBIAS = 5V, TA = -40°C to 85°C
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6.8 Switching Characteristics (TPS22976A) 
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VIN = VON = VBIAS = 5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 350 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 263 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 86 µs

VIN = 0.6V, VON = VBIAS = 5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 100 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 41 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 58 µs

VIN = 2.5V, VON = 5V, VBIAS = 2.5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 612 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 392 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 221 µs

VIN = 0.6V, VON = 5V, VBIAS = 2.5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 301 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 119 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 182 µs

VIN = 1.05V, VON = VBIAS = 5V, TA = -40°C to 85°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 0pF 17 42 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 0pF 2 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 0pF 6 25 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 0pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 0pF 11 25 µs

6.9 Switching Characteristics (TPS22976N)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VIN = VON = VBIAS = 5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2390 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1770 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 620 µs

VIN = 0.6V, VON = VBIAS = 5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 745 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3 µs
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6.9 Switching Characteristics (TPS22976N) (続き)
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 285 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 460 µs

VIN = 2.5V, VON = 5V, VBIAS = 2.5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 3485 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 4 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2275 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1210 µs

VIN = 0.6V, VON = 5V, VBIAS = 2.5V, TA = 25°C
tON Turn ON Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1730 µs

tOFF Turn OFF Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 5 µs

tR Rise Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 700 µs

tF Fall Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 2 µs

tD Delay Time RL = 10Ω, CL = 0.1uF, CT = 1000pF 1030 µs

VIN = 1.05V, VON = VBIAS = 5V, TA = -40°C to 85°C

TPS22976
JAJSCO4D – NOVEMBER 2016 – REVISED DECEMBER 2023 www.ti.com/ja-jp

12 資料に関するフィードバック (ご意見やお問い合わせ) を送信 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS22976
English Data Sheet: SLVSDE7

https://www.ti.com/product/ja-jp/tps22976?qgpn=tps22976
https://www.ti.com/ja-jp/lit/pdf/JAJSCO4
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSCO4D&partnum=TPS22976
https://www.ti.com/product/ja-jp/tps22976?qgpn=tps22976
https://www.ti.com/lit/pdf/SLVSDE7


6.10 Typical DC Characteristics
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図 6-1. VBIAS Quiescent Current vs Bias Voltage 
Both Channels (TPS22976, TPS22976N)
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図 6-2. VBIAS Quiescent Current vs Bias Voltage 
Single Channel (TPS22976, TPS22976N)
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図 6-3. VBIAS Quiescent Current vs Bias Voltage 
Both Channels (TPS22976A)
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図 6-4. VBIAS Quiescent Current vs Bias Voltage 
Single Channel (TPS22976A)
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図 6-5. VBIAS Shutdown Current vs Bias Voltage 
Both Channels
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6.10 Typical DC Characteristics (continued)
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図 6-7. On-Resistance vs Input Voltage Single 
Channel - Across Ambient Temperatures 

(TPS22976)

0.8 1.2 1.6 2 2.4
Input Voltage (V)

10

15

20

25

O
n-

R
es

is
ta

nc
e 

(m
Ω

)

-40°C
25°C
85°C
105°C

VBIAS = 2.5 V IOUT = –200 mA VON = 5 V

図 6-8. On-Resistance vs Input Voltage Single 
Channel - Across Ambient Temperatures 
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図 6-9. On-Resistance vs Ambient Temperature 
Single Channel (TPS22976)
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図 6-10. On-Resistance vs Ambient Temperature 
Single Channel (TPS22976)
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図 6-11. On-Resistance vs Ambient Temperature 
Single Channel (TPS22976A, TPS22976N)
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6.10 Typical DC Characteristics (continued)
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図 6-13. On-Resistance vs Input Voltage Single 
Channel - Across Ambient Temperatures 

(TPS22976A, TPS22976N)

Input Voltage (V)

O
n

-R
e

s
is

ta
n
c
e

 (
m
:

)

0.6 1.1 1.6 2.1 2.6 3.1 3.6 4.1 4.6 5
10

12

14

16

18

20

22

24

26

D008

-40qC
25qC
85qC
105qC

VBIAS = 5 V IOUT = –200 mA VON = 5 V

図 6-14. On-Resistance vs Input Voltage Single 
Channel - Across Ambient Temperatures 

(TPS22976A, TPS22976N)
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図 6-15. Pulldown Resistance vs Bias Voltage 
Single Channel
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図 6-16. High-Level Input Voltage vs Bias Voltage
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図 6-17. Low-Level Input Voltage vs Bias Voltage
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図 6-18. Voltage Input Hysteresis vs Bias Voltage
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6.11 Typical AC Characteristics
AC Characteristics (TPS22976, TPS22976N)
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図 6-19. Delay Time vs Input Voltage
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図 6-20. Delay Time vs Input Voltage
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図 6-21. Fall Time vs Input Voltage
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図 6-23. Turnoff Time vs Input Voltage (TPS22976)
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図 6-24. Turnoff Time vs Input Voltage (TPS22976)
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6.11 Typical AC Characteristics (continued)
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図 6-25. Turnoff Time vs Input Voltage (TPS22976N)
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図 6-26. Turnoff Time vs Input Voltage (TPS22976N)
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図 6-27. Turnon Time vs Input Voltage
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図 6-28. Turnon Time vs Input Voltage
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図 6-29. Rise Time vs Input Voltage
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図 6-30. Rise Time vs Input Voltage
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6.11 Typical AC Characteristics (continued)

VIN = 0.6 V VBIAS = 2.5 V

図 6-31. Turnon Response Time
VIN = 0.6 V VBIAS = 5 V

図 6-32. Turnon Response Time

VIN = 2.5 V VBIAS = 2.5 V

図 6-33. Turnon Response Time
VIN = 5 V VBIAS = 5 V

図 6-34. Turnon Response Time

VIN = 0.6 V VBIAS = 2.5 V

図 6-35. Turnoff Response Time
VIN = 0.6 V VBIAS = 5 V

図 6-36. Turnoff Response Time
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6.11 Typical AC Characteristics (continued)

VIN = 2.5 V VBIAS = 2.5 V

図 6-37. Turnoff Response Time
VIN = 5 V VBIAS = 5 V

図 6-38. Turnoff Response Time
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図 6-39. Delay Time vs Input Voltage
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図 6-40. Delay Time vs Input Voltage
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図 6-41. Turnon Time vs Input Voltage
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図 6-42. Turnon Time vs Input Voltage
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6.11 Typical AC Characteristics (continued)
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図 6-43. Rise Time vs Input Voltage
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図 6-45. Turnon Response Time
VIN = 1.05 V VBIAS = 5 V

図 6-46. Turnoff Response Time
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図 6-47. Turnon Response Time
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7 Parameter Measurement Information
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図 7-1. Test Circuit
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図 7-2. tON and tOFF Waveforms
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8 Detailed Description
8.1 Overview
The TPS22976 is a 5.7-V, dual-channel, 14-mΩ (typical) RON load switch in a 14-pin WSON package. Each 
channel can support a maximum continuous current of 6 A and is controlled by an on and off GPIO-compatible 
input. To reduce the voltage drop in high current rails, the device implements N-channel MOSFETs. Note that the 
ON pins must be connected and cannot be left floating. The device has a configurable slew rate for applications 
that require specific rise-time, which controls the inrush current. By controlling the inrush current, power supply 
sag can be reduced during turnon. Furthermore, the slew rate is proportional to the capacitor on the CT pin. See 
the Adjustable Rise Time section to determine the correct CT value for a desired rise time.

The internal circuitry is powered by the VBIAS pin, which supports voltages from 2.5 V to 5.7 V. This circuitry 
includes the charge pump, QOD (optional), and control logic. When a voltage is applied to VBIAS, and the ON1,2 
pins transition to a low state, the QOD functionality is activated. This connects VOUT1 and VOUT2 to ground 
through the on-chip resistor. The typical pulldown resistance (RPD) is 230 Ω.

During the off state, the device prevents downstream circuits from pulling high standby current from the supply. 
The integrated control logic, driver, power supply, and output discharge FET eliminates the need for any external 
components, reducing solution size and bill of materials (BOM) count.
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8.2 Functional Block Diagram
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Copyright © 2016, Texas Instruments Incorporated

図 8-1. TPS22976 Functional Block Diagram

8.3 Feature Description
8.3.1 ON and OFF Control

The ON pins control the state of the switch. Asserting ON high enables the switch. ON is active high with a low 
threshold, making it capable of interfacing with low-voltage signals. The ON pin is compatible with standard 
GPIO logic threshold. It can be used with any microcontroller with 1.2 V or higher GPIO voltage. This pin cannot 
be left floating and must be tied either high or low for proper functionality.
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8.3.2 Input Capacitor (Optional)

To limit the voltage drop on the input supply caused by transient inrush currents when the switch turns on into a 
discharged load capacitor, a capacitor needs to be placed between VIN and GND. A 1-µF ceramic capacitor, 
CIN, placed close to the pins is usually sufficient. Higher values of CIN can be used to further reduce the voltage 
drop during high-current application. When switching heavy loads, it is recommended to have an input capacitor 
about 10 times higher than the output capacitor to avoid excessive voltage drop.

8.3.3 Output Capacitor (Optional)

Due to the integrated body diode in the NMOS switch, a CIN greater than CL is highly recommended. A CL 
greater than CIN can cause VOUT to exceed VIN when the system supply is removed. This could result in current 
flow through the body diode from VOUT to VIN. A CIN to CL ratio of 10 to 1 is recommended for minimizing VIN 
dip caused by inrush currents during startup, however a 10 to 1 ratio for capacitance is not required for proper 
functionality of the device. A ratio smaller than 10 to 1 (such as 1 to 1) could cause slightly more VIN dip upon 
turnon due to inrush currents. This can be mitigated by increasing the capacitance on the CT pin for a longer rise 
time (see the Adjustable Rise Time section).

8.3.4 Quick Output Discharge (QOD) (Not Present in TPS22976N)

The TPS22976 and TPS22976A include a QOD feature. When the switch is disabled, an internal discharge 
resistance is connected between VOUT and GND to remove the remaining charge from the output. This 
resistance prevents the output from floating while the switch is disabled. For best results, it is recommended that 
the device gets disabled before VBIAS falls below the minimum recommended voltage.

8.3.5 Thermal Shutdown

Thermal Shutdown protects the part from internally or externally generated excessive temperatures. When the 
device temperature exceeds TSD (typical 160°C), the switch is turned off. The switch automatically turns on 
again if the temperature of the die drops 20 degrees below the TSD threshold.

8.4 Device Functional Modes
表 8-1 lists the TPS22976 and TPS22976A functions.

表 8-1. TPS22976 and TPS22976A Functions Table
ON VIN to VOUT VOUT
L Off GND

H On VIN

表 8-2 lists the TPS22976N functions.

表 8-2. TPS22976N Functions Table
ON VIN to VOUT VOUT
L Off Floating

H On VIN
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9 Application and Implementation

注

以下のアプリケーション情報は、TI の製品仕様に含まれるものではなく、TI ではその正確性または完全性を

保証いたしません。個々の目的に対する製品の適合性については、お客様の責任で判断していただくことに
なります。お客様は自身の設計実装を検証しテストすることで、システムの機能を確認する必要があります。

9.1 Application Information
This section highlights some of the design considerations for implementing the device in various applications. A 
PSPICE model for this device is also available on the product page for additional information.

9.1.1 Parallel Configuration

To increase current capabilities and to lower RON, both channels can be placed in parallel as seen in 図 9-1. With 
this configuration, the CT1 and CT2 pins can be tied together to use one capacitor, CT.

See the TPS22966 Dual-Channel Load Switch in Parallel Configuration application report and Parallel Load 
Switches for Higher Output Current & Reduced ON-Resistance Design Guide for more information.
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ON2
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CT1
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CT2

VBIAS

Copyright © 2016, Texas Instruments Incorporated

図 9-1. Parallel Configuration

9.1.2 Standby Power Reduction

Battery powered end equipments often have strict power budgets, in which there is a need to reduce current 
consumption. The TPS22976 significantly reduces system current consumption by disabling the supply voltage 
to subsystems in standby states. Alternatively, the TPS22976 reduces the leakage current overhead of the 
modules in standby mode as achieved in 図 9-2. Note that standby power reduction can be achieved on either 
channel, as well as dual-channel operation.
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図 9-2. Standby Power Reduction

9.1.3 Power Supply Sequencing without GPIO Input

Sequential startup of several subsystems is often burdensome and adds complexity for several end equipments. 
The TPS22976 provides a power sequencing solution that reduces the overall system complexity, as seen in 図 
9-3.
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図 9-3. Power Sequencing without a GPIO Input
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9.1.4 Reverse Current Blocking

Reverse current blocking is often desired in specific applications, as it prevents current from flowing from the 
output to the input of the load switch when the device is disabled. With the configuration illustrated in 図 9-4, the 
TPS22976 can be converted into a single-channel switch with reverse current blocking. VIN1 or VIN2 can be 
used as the input and VIN2 or VIN1 as the output.
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図 9-4. Reverse Current Blocking

9.2 Typical Application
This application demonstrates how the TPS22976 can be used to limit the inrush current when powering on 
downstream modules.
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図 9-5. Typical Application Circuit
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9.2.1 Design Requirements

表 9-1 shows the TPS22976 design parameters.

表 9-1. Design Parameters
DESIGN PARAMETER VALUE

Input voltage 3.3 V

Bias voltage 5 V

Load capacitance (CL) 22 µF

Maximum acceptable inrush current 400 mA

9.2.2 Detailed Design Procedure
9.2.2.1 Inrush Current

When the switch is enabled, the output capacitors must be charged up from 0 V to the set value (3.3 V in this 
example). This charge arrives in the form of inrush current. Inrush current can be calculated using 式 1.

Inrush Current = C × dV/dt (1)

where

• C is the output capacitance
• dV is the output voltage
• dt is the rise time

The TPS22976 offers adjustable rise time for VOUT. This feature allows the user to control the inrush current 
during turnon. The appropriate rise time can be calculated using 表 9-1 and the inrush current equation. See 式 

2 and 式 3.

400 mA = 22 μF × 3.3 V/dt (2)

dt = 181.5 μs (3)

To ensure an inrush current of less than 400 mA, choose a CT value that yields a rise time of more than 181.5 
μs. See the oscilloscope captures in the Application Curves section for an example of how the CT capacitor can 
be used to reduce inrush current.
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9.2.2.2 Adjustable Rise Time

A capacitor to GND on the CT pins sets the slew rate for each channel. To ensure desired performance, a 
capacitor with a minimum voltage rating of 25 V must be used on either CT pins. An approximate formula for the 
relationship between CT and slew rate is shown in Equation 4, and this is valid for TPS22976 and TPS22976N. 
The TPS22976A has a faster rise time and is represented by Equation 5.

Equation 4 and Equation 5 account for 10% to 90% measurement on VOUT and do not apply for CT < 100 pF. 
Use 表 9-2 to determine rise times for when CT = 0 pF.

TPS22976, TPS22976N:
SR = 0.42 × CT + 66 (4)

TPS22976A:
SR = 0.0606 × CT + 22 (5)

where

• SR is the slew rate (in µs/V)
• CT is the capacitance value on the CT pin (in pF)
• The units for the constants 66 and 22 are in µs/V.

Rise time can be calculated by multiplying the input voltage by the slew rate. Table 10-2 shows rise time values 
measured on a typical device. Rise times shown below are only valid for the power-up sequence where VIN and 
VBIAS are already in steady state condition, and the ON pin is asserted high.

表 9-2. Rise Time Values (TPS22976, TPS22976N)

CT (pF)
RISE TIME (µs) 10% - 90%, CL = 0.1 µF, CIN = 1 µF, RL = 10 Ω(1)

5 V 3.3 V 1.8 V 1.5 V 1.2 V 1.05 V 0.6 V
0 149 112 77 70 60 56 42

220 548 388 236 206 173 154 103

470 968 673 401 342 289 256 169

1000 1768 1220 711 608 505 445 286

2200 3916 2678 1554 1332 1097 949 627

4700 8040 5477 3179 2691 2240 1964 1249

10000 16520 11150 6410 5401 4430 3933 2526

(1) TYPICAL VALUES at 25°C, VBIAS = 5 V, 25 V X7R 10% CERAMIC CAP

9.2.3 Application Curves

VBIAS = 5 V ; VIN = 3.3 V ; CL = 22 μF

図 9-6. Inrush Current With CT = 0 pF 図 9-7. Inrush Current With CT = 220 pF
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9.3 Power Supply Recommendations
The device is designed to operate from a VBIAS range of 2.5 V to 5.7 V and a VIN range of 0.6 V to VBIAS.

9.4 Layout
9.4.1 Layout Guidelines

For best performance, all traces must be as short as possible. To be most effective, the input and output 
capacitors must be placed close to the device to minimize the effects that parasitic trace inductances may have 
on normal operation. Using wide traces for VIN, VOUT, and GND helps minimize the parasitic electrical effects 
along with minimizing the case to ambient thermal impedance.

9.4.2 Layout Example

Notice the thermal vias located under the exposed thermal pad of the device. This allows for thermal diffusion 
away from the device.

CT1 capacitor

CT2 capacitor

VIN1 capacitor

VOUT1 capacitor

VIN2 capacitor

VOUT2 capacitor

Thermal

relief vias

図 9-8. PCB Layout Example

9.4.3 Power Dissipation

The maximum IC junction temperature must be restricted to 125°C under normal operating conditions. To 
calculate the maximum allowable power dissipation, PD(max) for a given output current and ambient temperature, 
use 式 6.

J(max) A

D(max)

JA

T T
P

-

=

θ (6)

where

• PD(max) is the maximum allowable power dissipation.
• TJ(max) is the maximum allowable junction temperature (125°C for the TPS22976).
• TA is the ambient temperature of the device.
• θJA is the junction to air thermal impedance. See the Thermal Information section. This parameter is highly 

dependent upon board layout.
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10 Device and Documentation Support
10.1 Device Support
10.1.1 Developmental Support

For the TPS22976N PSpice Transient Model, see SLVMBV5.

For the TPS22976 PSpice Transient Model, see SLVMBV6.

10.2 Documentation Support
10.2.1 Related Documentation

For related documentation see the following:

TPS22976 Evaluation Module User's Guide

10.3 ドキュメントの更新通知を受け取る方法
ドキュメントの更新についての通知を受け取るには、www.tij.co.jp のデバイス製品フォルダを開いてください。[通知] をク

リックして登録すると、変更されたすべての製品情報に関するダイジェストを毎週受け取ることができます。 変更の詳細に

ついては、改訂されたドキュメントに含まれている改訂履歴をご覧ください。

10.4 サポート・リソース
テキサス・インスツルメンツ E2E™ サポート・フォーラムは、エンジニアが検証済みの回答と設計に関するヒントをエキスパ

ートから迅速かつ直接得ることができる場所です。既存の回答を検索したり、独自の質問をしたりすることで、設計で必要
な支援を迅速に得ることができます。

リンクされているコンテンツは、各寄稿者により「現状のまま」提供されるものです。これらはテキサス・インスツルメンツの仕
様を構成するものではなく、必ずしもテキサス・インスツルメンツの見解を反映したものではありません。テキサス・インスツ
ルメンツの使用条件を参照してください。

10.5 Trademarks
テキサス・インスツルメンツ E2E™ is a trademark of Texas Instruments.
すべての商標は、それぞれの所有者に帰属します。

10.6 静電気放電に関する注意事項
この IC は、ESD によって破損する可能性があります。テキサス・インスツルメンツは、IC を取り扱う際には常に適切な注意を払うこと

を推奨します。正しい取り扱いおよび設置手順に従わない場合、デバイスを破損するおそれがあります。

ESD による破損は、わずかな性能低下からデバイスの完全な故障まで多岐にわたります。精密な IC の場合、パラメータがわずか

に変化するだけで公表されている仕様から外れる可能性があるため、破損が発生しやすくなっています。

10.7 用語集
テキサス・インスツルメンツ用語集 この用語集には、用語や略語の一覧および定義が記載されています。

11 Revision History
資料番号末尾の英字は改訂を表しています。その改訂履歴は英語版に準じています。
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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 without 
revision of this document. For browser-based versions of this data sheet, see the left-hand navigation pane.
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PACKAGE OPTION ADDENDUM

www.ti.com 28-Dec-2023

PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TPS22976ADPUR ACTIVE WSON DPU 14 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 105 22976A Samples

TPS22976DPUR ACTIVE WSON DPU 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 22976 Samples

TPS22976DPUT ACTIVE WSON DPU 14 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 22976 Samples

TPS22976NDPUR ACTIVE WSON DPU 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 22976N Samples

TPS22976NDPUT ACTIVE WSON DPU 14 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 22976N Samples

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI 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 TI 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: TI has discontinued the production of the device.

 
(2) RoHS:  TI 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. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: TI 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.

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) 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.

 
(6) Lead 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.
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PACKAGE OPTION ADDENDUM

www.ti.com 28-Dec-2023

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI 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. TI 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.
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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PACKAGE MATERIALS INFORMATION

  

www.ti.com 30-May-2024

TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

 
*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TPS22976ADPUR WSON DPU 14 3000 180.0 8.4 2.25 3.25 1.05 4.0 8.0 Q1

TPS22976DPUR WSON DPU 14 3000 180.0 8.4 2.25 3.25 1.05 4.0 8.0 Q1

TPS22976DPUT WSON DPU 14 250 180.0 8.4 2.25 3.25 1.05 4.0 8.0 Q1

TPS22976NDPUR WSON DPU 14 3000 180.0 8.4 2.25 3.25 1.05 4.0 8.0 Q1

TPS22976NDPUT WSON DPU 14 250 180.0 8.4 2.25 3.25 1.05 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

  

www.ti.com 30-May-2024

TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

 
*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPS22976ADPUR WSON DPU 14 3000 210.0 185.0 35.0

TPS22976DPUR WSON DPU 14 3000 182.0 182.0 20.0

TPS22976DPUT WSON DPU 14 250 182.0 182.0 20.0

TPS22976NDPUR WSON DPU 14 3000 182.0 182.0 20.0

TPS22976NDPUT WSON DPU 14 250 182.0 182.0 20.0
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重要なお知らせと免責事項
TI は、技術データと信頼性データ (データシートを含みます)、設計リソース (リファレンス・デザインを含みます)、アプリケーションや
設計に関する各種アドバイス、Web ツール、安全性情報、その他のリソースを、欠陥が存在する可能性のある「現状のまま」提供してお
り、商品性および特定目的に対する適合性の黙示保証、第三者の知的財産権の非侵害保証を含むいかなる保証も、明示的または黙示的に
かかわらず拒否します。
これらのリソースは、TI 製品を使用する設計の経験を積んだ開発者への提供を意図したものです。(1) お客様のアプリケーションに適した 
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ゆる安全性、セキュリティ、規制、または他の要件への確実な適合に関する責任を、お客様のみが単独で負うものとします。
上記の各種リソースは、予告なく変更される可能性があります。これらのリソースは、リソースで説明されている TI 製品を使用するアプ
リケーションの開発の目的でのみ、TI はその使用をお客様に許諾します。これらのリソースに関して、他の目的で複製することや掲載す
ることは禁止されています。TI や第三者の知的財産権のライセンスが付与されている訳ではありません。お客様は、これらのリソースを
自身で使用した結果発生するあらゆる申し立て、損害、費用、損失、責任について、TI およびその代理人を完全に補償するものとし、TI
は一切の責任を拒否します。
TI の製品は、TI の販売条件、または ti.com やかかる TI 製品の関連資料などのいずれかを通じて提供する適用可能な条項の下で提供され
ています。TI がこれらのリソースを提供することは、適用される TI の保証または他の保証の放棄の拡大や変更を意味するものではありま
せん。
お客様がいかなる追加条項または代替条項を提案した場合でも、TI はそれらに異議を唱え、拒否します。IMPORTANT NOTICE

郵送先住所：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated

https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特長
	2 アプリケーション
	3 概要
	Table of Contents
	4 Device Comparison Table
	5 Pin Configuration and Functions
	Pin Functions

	6 Specifications
	6.1 Absolute Maximum Ratings
	6.2 ESD Ratings
	6.3 Recommended Operating Conditions
	6.4 Thermal Information
	6.5 Electrical Characteristics (VBIAS = 5V)
	6.6 Electrical Characteristics (VBIAS = 2.5V)
	6.7 Switching Characteristics (TPS22976)
	6.8 Switching Characteristics (TPS22976A)
	6.9 Switching Characteristics (TPS22976N)
	6.10 Typical DC Characteristics
	6.11 Typical AC Characteristics

	7 Parameter Measurement Information
	8 Detailed Description
	8.1 Overview
	8.2 Functional Block Diagram
	8.3 Feature Description
	8.3.1 ON and OFF Control
	8.3.2 Input Capacitor (Optional)
	8.3.3 Output Capacitor (Optional)
	8.3.4 Quick Output Discharge (QOD) (Not Present in TPS22976N)
	8.3.5 Thermal Shutdown

	8.4 Device Functional Modes

	9 Application and Implementation
	9.1 Application Information
	9.1.1 Parallel Configuration
	9.1.2 Standby Power Reduction
	9.1.3 Power Supply Sequencing without GPIO Input
	9.1.4 Reverse Current Blocking

	9.2 Typical Application
	9.2.1 Design Requirements
	9.2.2 Detailed Design Procedure
	9.2.2.1 Inrush Current
	9.2.2.2 Adjustable Rise Time

	9.2.3 Application Curves

	9.3 Power Supply Recommendations
	9.4 Layout
	9.4.1 Layout Guidelines
	9.4.2 Layout Example
	9.4.3 Power Dissipation


	10 Device and Documentation Support
	10.1 Device Support
	10.1.1 Developmental Support

	10.2 Documentation Support
	10.2.1 Related Documentation

	10.3 ドキュメントの更新通知を受け取る方法
	10.4 サポート・リソース
	10.5 Trademarks
	10.6 静電気放電に関する注意事項
	10.7 用語集

	11 Revision History
	12 Mechanical, Packaging, and Orderable Information



