
PCF8574 リモート 8 ビット I/O エクスパンダ、I2C バス対応
1 特長
• 低いスタンバイ消費電流：10µA 以下

• I2C からパラレル ポートへのエクスパンダ

• オープンドレイン割り込み出力

• ほとんどのマイクロコントローラと互換

• 大電流の駆動能力を持つラッチ付き出力により、LED 
を直接駆動

• JESD 78、Class II 準拠で 100mA 超のラッチアップ

性能

2 アプリケーション
• テレコム シェルター：フィルタ ユニット

• サーバー

• ルーター (テレコム スイッチング機器)
• パーソナル コンピュータ

• パーソナル エレクトロニクス

• 産業用オートメーション

• GPIO が制限されたプロセッサを使用する製品

3 概要
この 2 線式双方向バス (I2C) 用 8 ビット入出力 (I/O) エク

スパンダは、2.5V～6V の VCC で動作するように設計され

ています。

PCF8574 デバイスは、I2C インターフェイス [シリアル クロ

ック (SCL)、シリアル データ (SDA)] により、ほとんどのマ

イクロコントローラ ファミリの汎用リモート I/O 拡張に使用

できます。

このデバイスには 8 ビット、疑似双方向の I/O ポート (P0
～P7) があり、大電流駆動能力を持つラッチ付き出力によ

り LED を直接駆動できます。それぞれの疑似双方向 I/O 
は、データ方向制御信号を使用せずに、入力または出力
として使用できます。電源投入時、 I/O は HIGH になりま

す。このモードでは、VCC への電流源のみがアクティブに

なります。

パッケージ情報
部品番号 パッケージ (1) パッケージ サイズ(2)

PCF8574

TVSOP (DGV) (20) 5mm × 6.40 mm

SOIC (DW、16) 10.3mm × 10.3mm

PDIP (N、16) 19.3mm × 9.4 mm

TSSOP (PW、20) 6.5mm × 6.4 mm

VQFN (RGT、16) 3mm × 3mm

VQFN (RGY) (20) 4.5mm × 3.5 mm

(1) 詳細については、セクション 11 を参照してください。

(2) パッケージ サイズ (長さ × 幅) は公称値であり、該当する場合はピ

ンも含まれます。

PCF8574

I2C or SMBus Master

(e.g. Processor)
Peripheral Devices

RESET, ENABLE,

or control inputs

INT or status

outputs

LEDs

SDA

SCL

INT

A0

A1

A2

GND

VCC

P0

P1

P2

P3

P4

P5

P6

P7

概略回路図

PCF8574
JAJSVD6K – JULY 2001 – REVISED SEPTEMBER 2024

参考資料

このリソースの元の言語は英語です。 翻訳は概要を便宜的に提供するもので、自動化ツール (機械翻訳) を使用していることがあり、TI では翻訳の正確性および妥当

性につきましては一切保証いたしません。 実際の設計などの前には、ti.com で必ず最新の英語版をご参照くださいますようお願いいたします。

English Data Sheet: SCPS068

http://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
http://www.ti.com/applications/personal-electronics/overview.html
http://www.ti.com/applications/industrial/overview.html
https://www.ti.com/product/jp/pcf8574?qgpn=pcf8574
https://www.ti.com/jp/lit/pdf/JAJSVD6
https://www.ti.com/lit/pdf/SCPS068


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

5.1 Absolute Maximum Ratings........................................ 4
5.2 ESD Ratings............................................................... 4
5.3 Recommended Operating Conditions.........................4
5.4 Thermal Information....................................................4
5.5 Electrical Characteristics.............................................5
5.6 I2C Interface Timing Requirements.............................5
5.7 Switching Characteristics............................................6
5.8 Typical Characteristics................................................ 7

6 Parameter Measurement Information............................ 9
7 Detailed Description......................................................12

7.1 Overview................................................................... 12
7.2 Functional Block Diagram......................................... 12

7.3 Feature Description...................................................13
7.4 Device Functional Modes..........................................14

8 Application and Implementation.................................. 16
8.1 Application Information............................................. 16
8.2 Typical Application.................................................... 16
8.3 Power Supply Recommendations.............................18
8.4 Layout....................................................................... 20

9 Device and Documentation Support............................22
9.1 Documentation Support............................................ 22
9.2 Receiving Notification of Documentation Updates....22
9.3 サポート・リソース........................................................ 22
9.4 Trademarks...............................................................22
9.5 静電気放電に関する注意事項.................................... 22
9.6 用語集....................................................................... 22

10 Revision History.......................................................... 22
11 Mechanical, Packaging, and Orderable 

Information.................................................................... 23

PCF8574
JAJSVD6K – JULY 2001 – REVISED SEPTEMBER 2024 www.ti.com/ja-jp

2 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: PCF8574
English Data Sheet: SCPS068

https://www.ti.com/product/jp/pcf8574?qgpn=pcf8574
https://www.ti.com/jp/lit/pdf/JAJSVD6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVD6K&partnum=PCF8574
https://www.ti.com/product/jp/pcf8574?qgpn=pcf8574
https://www.ti.com/lit/pdf/SCPS068


4 Pin Configuration and Functions
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表 4-1. Pin Functions
PIN

TYPE DESCRIPTION
NAME RGT RGY DGV or PW DW or N

A [0..2] 2, 3, 4 6, 7, 9 6, 7, 9 1, 2, 3 I Address inputs 0 through 2. Connect directly to VCC or ground. 
Pullup resistors are not needed.

GND 9 15 15 8 — Ground

INT 14 1 1 13 O Interrupt output. Connect to VCC through a pullup resistor.

NC - 3, 8, 13, 18 3, 8, 13, 18 - — Do not connect

P[0..7]
5, 6, 7, 8, 
10, 11, 12, 

13

10, 11, 12, 14, 
16, 17, 19, 20

10, 11, 12, 14, 
16, 17, 19, 20

4, 5, 6, 7, 
9, 10, 11, 

12
I/O P-port input/output. Push-pull design structure.

SCL 15 2 2 14 I Serial clock line. Connect to VCC through a pullup resistor

SDA 16 4 4 15 I/O Serial data line. Connect to VCC through a pullup resistor.

VCC 1 5 5 16 — Voltage supply
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5 Specifications
5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(1)

MIN MAX UNIT

VCC Supply voltage range –0.5 6.5 V

VI Input voltage range(2) –0.5 VCC + 0.5 V

VO Output voltage range(2) –0.5 VCC + 0.5 V

IIK Input clamp current VI < 0 –20 mA

IOK Output clamp current VO < 0 –20 mA

IOK Input/output clamp current VO < 0 or VO > VCC ±400 μA

IOL Continuous output low current VO = 0 to VCC 50 mA

IOH Continuous output high current VO = 0 to VCC –4 mA

Continuous current through VCC or GND ±100 mA

TJ Junction temperature 150 °C

Tstg Storage temperature range –65 150 °C

(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 Section 5.3 is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

5.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) 1500

V
Charged-device model (CDM), per JEDEC specification JESD22-C101 (2) 2000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. Manufacturing with 
less than 500-V HBM is possible with the necessary precautions.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process. Manufacturing with 
less than 250-V CDM is possible with the necessary precautions.

5.3 Recommended Operating Conditions
MIN MAX UNIT

VCC Supply voltage 2.5 6 V

VIH High-level input voltage 0.7 × VCC VCC + 0.5 V

VIL Low-level input voltage –0.5 0.3 × VCC V

IOH High-level output current –1 mA

IOL Low-level output current 25 mA

TA Operating free-air temperature –40 85 °C

5.4 Thermal Information

THERMAL METRIC (1)

PCF8574

UNITDGV DW N PW RGT RGY

20 PINS 16 PINS 16 PINS 20 PINS 16 PINS 20 PINS

RθJA Junction-to-ambient thermal resistance 92 76.7 73.1 94.8 56.0 52.2 °C/W

RθJC(top) Junction-to-case (top) thermal resistance - 45.1 51.9 40.2 67.4 50.6 °C/W

RθJB Junction-to-board thermal resistance - 45.8 48.3 58.5 31.2 29.2 °C/W

ψJT Junction-to-top characterization parameter - 17.2 29.8 2.8 3.9 3.3 °C/W

ψJB Junction-to-board characterization parameter - 45.2 47.9 58.0 31.1 29.1 °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance - n/a n/a n/a 15.1 16.0 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application 
report.
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5.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)

TEST CONDITIONS VCC MIN TYP(1) MAX UNIT
VIK Input diode clamp voltage II = –18 mA 2.5 V to 6 V –1.2 V

VPOR Power-on reset voltage VI = VCC or GND, IO = 0 6 V 1.3 2.4 V

IOH P port  VO = GND 2.5 V to 6 V -310 -30 μA

IOHT P port transient pullup current High during acknowledge, VOH = GND 2.5 V –1 mA

IOL

SDA  VO = 0.4 V 2.5 V to 6 V 3

mAP port VO = 1 V 5 V 10 25

INT VO = 0.4 V 2.5 V to 6 V 1.6

II

SCL, SDA

VI = VCC or GND 2.5 V to 6 V

±5

μAINT ±5

A0, A1, A2 ±5

IIHL P port  -250mV < Vi < GND 2.5 V to 6 V ±400 μA

ICC
Operating mode VI = VCC or GND, IO = 0, fSCL = 100 kHz

6 V
40 100

μA
Standby mode VI = VCC or GND, IO = 0 2.5 10

Ci SCL VI = VCC or GND 2.5 V to 6 V 1.5 7 pF

Cio
SDA

VIO = VCC or GND 2.5 V to 6 V
3 7

pF
P port 4 10

(1) All typical values are at VCC = 5 V, TA = 25°C.

5.6 I2C Interface Timing Requirements
over recommended operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT

fscl I2C clock frequency 100 kHz

tsch I2C clock high time 4 μs

tscl I2C clock low time 4.7 μs

tsp I2C spike time  70 ns

tsds I2C serial data setup time 250 ns

tsdh I2C serial data hold time 0 ns

ticr I2C input rise time 1 μs

ticf I2C input fall time 0.3 μs

tocf I2C output fall time (10-pF to 400-pF bus) 300 ns

tbuf I2C bus free time between stop and start 4.7 μs

tsts I2C start or repeated start condition setup 4.7 μs

tsth I2C start or repeated start condition hold 4 μs

tsps I2C stop condition setup 4 μs

tvd Valid data time SCL low to SDA output valid 3.4 μs

Cb I2C bus capacitive load 400 pF
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5.7 Switching Characteristics
over recommended operating free-air temperature range, CL ≤ 100 pF (unless otherwise noted)

PARAMETER FROM (INPUT) TO (OUTPUT) MIN MAX UNIT

tpv Output data valid SCL P port 4 μs

tsu Input data setup time P port SCL 0 μs

th Input data hold time P port SCL 4 μs

tiv Interrupt valid time P port INT 4 μs

tir Interrupt reset delay time SCL INT 4 μs
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5.8 Typical Characteristics
TA = 25°C (unless otherwise noted)
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5.8 Typical Characteristics (continued)
TA = 25°C (unless otherwise noted)
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6 Parameter Measurement Information
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図 6-2. Interrupt Voltage Waveforms
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図 6-3. I2C Write Voltage Waveforms
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DUT
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CL = 10 pF to 400 pF
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VCC

SDA LOAD CONFIGURATION INTERRUPT LOAD CONFIGURATION
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GND
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図 6-4. Load Circuits
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7 Detailed Description
7.1 Overview
The PCF8574 device is an 8-bit I/O expander for the two-line bidirectional bus (I2C) is designed for 2.5-V to 6-V 
VCC operation. It provides general-purpose remote I/O expansion for most micro-controller families via the I2C 
interface (serial clock, SCL, and serial data, SDA, pins).

The PCF8574 device provides an open-drain output ( INT) that can be connected to the interrupt input of a 
microcontroller. An interrupt is generated by any rising or falling edge of the port inputs in the input mode. After 
time, tiv, INT is valid. Resetting and reactivating the interrupt circuit is achieved when data on the port is changed 
to the original setting or data is read from, or written to, the port that generated the interrupt. Resetting occurs in 
the read mode at the acknowledge bit after the rising edge of the SCL signal, or in the write mode at the 
acknowledge bit after the high-to-low transition of the SCL signal. Interrupts that occur during the acknowledge 
clock pulse can be lost (or be very short) due to the resetting of the interrupt during this pulse. Each change of 
the I/Os after resetting is detected and, after the next rising clock edge, is transmitted as INT. Reading from, or 
writing to, another device does not affect the interrupt circuit. This device does not have internal configuration or 
status registers. Instead, read or write to the device I/Os directly after sending the device address (see 図 7-3 
and 図 7-4).

By sending an interrupt signal on this line, the remote I/O can inform the microcontroller if there is incoming data 
on its ports without having to communicate by way of the I2C bus. Therefore, PCF8574 can remain a simple 
target device.

An additional strong pullup to VCC allows fast rising edges into heavily loaded outputs. This device turns on when 
an output is written high and is switched off by the negative edge of SCL. The I/Os should be high before being 
used as inputs.

7.2 Functional Block Diagram
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SDA
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Pin numbers shown are for the DW and N packages.

図 7-1. Simplified Block Diagram of Device
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図 7-2. Simplified Schematic Diagram of Each P-Port Input or Output

7.3 Feature Description
7.3.1 I2C Interface

I2C communication with this device is initiated by a controller sending a start condition, a high-to-low transition 
on the SDA I/O while the SCL input is high. After the start condition, the device address byte is sent, most-
significant bit (MSB) first, including the data direction bit (R/ W). This device does not respond to the general call 
address. After receiving the valid address byte, this device responds with an acknowledge, a low on the SDA I/O 
during the high of the acknowledge-related clock pulse. The address inputs (A0–A2) of the target device must 
not be changed between the start and the stop conditions.

The data byte follows the address acknowledge. If the R/ W bit is high, the data from this device are the values 
read from the P port. If the R/ W bit is low, the data are from the controller, to be output to the P port. The data 
byte is followed by an acknowledge sent from this device. If other data bytes are sent from the controller, 
following the acknowledge, they are ignored by this device. Data are output only if complete bytes are received 
and acknowledged. The output data will be valid at time, tpv, after the low-to-high transition of SCL and during 
the clock cycle for the acknowledge.

A stop condition, which is a low-to-high transition on the SDA I/O while the SCL input is high, is sent by the 
controller.

7.3.2 Interface Definition

BYTE
BIT

7 (MSB) 6 5 4 3 2 1 0 (LSB)
I2C target address L H L L A2 A1 A0 R/ W

I/O data bus P7 P6 P5 P4 P3 P2 P1 P0
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7.3.3 Address Reference

INPUTS I2C BUS TARGET 8-BIT 
READ ADDRESS

I2C BUS TARGET 
8-BIT WRITE 
ADDRESSA2 A1 A0

L L L 65 (decimal), 41 
(hexadecimal)

64 (decimal), 40 
(hexadecimal)

L L H 67 (decimal), 43 
(hexadecimal)

66 (decimal), 42 
(hexadecimal)

L H L 69 (decimal), 45 
(hexadecimal)

68 (decimal), 44 
(hexadecimal)

L H H 71 (decimal), 47 
(hexadecimal)

70 (decimal), 46 
(hexadecimal)

H L L 73 (decimal), 49 
(hexadecimal)

72 (decimal), 48 
(hexadecimal)

H L H 75 (decimal), 4B 
(hexadecimal)

74 (decimal), 4A 
(hexadecimal)

H H L 77 (decimal), 4D 
(hexadecimal)

76 (decimal), 4C 
(hexadecimal)

H H H 79 (decimal), 4F 
(hexadecimal)

78 (decimal), 4E 
(hexadecimal)

7.4 Device Functional Modes
図 7-3 and 図 7-4 show the address and timing diagrams for the write and read modes, respectively.

1 2 3 4 5 6 7 8 9SCL

S A6 A5 A4 A3 A2 A1 A0 0 A P7 P6 1 P4 P3 P2 P1 P0 A P7 P6 0 P4 P3 P2 P0 AS A6 A5 A4 A3 A2 A1 A0 0 A P7 P6 1 P4 P3 P2 P1 P0 A P7 P6 0 P4 P3 P2 P0 A

responder address data 1 data 2

SDA

START condition R/W acknowledge

from responder

P5
acknowledge

from responder
P5

acknowledge

from responder

write to port

DATA 1 VALID DATA 2 VALID

tV(Q)tV(Q)tV(Q)

data output from port

P5 output voltage

INT

P5 pull-up output current
Itrt(pu)

IOH

td(rst)

1 2 3 4 5 6 7 8 9SCL

S A6 A5 A4 A3 A2 A1 A0 0 A P7 P6 1 P4 P3 P2 P1 P0 A P7 P6 0 P4 P3 P2 P0 A

responder address data 1 data 2

SDA

START condition R/W acknowledge

from responder

P5
acknowledge

from responder
P5

acknowledge

from responder

write to port

DATA 1 VALID DATA 2 VALID

tV(Q)tV(Q)

data output from port

P5 output voltage

INT

P5 pull-up output current
Itrt(pu)

IOH

td(rst)

1 2 3 4 5 6 7 8 9SCL

S A6 A5 A4 A3 A2 A1 A0 0 A P7 P6 1 P4 P3 P2 P1 P0 A P7 P6 0 P4 P3 P2 P0 A

responder address data 1 data 2

SDA

START condition R/W acknowledge

from responder

P5
acknowledge

from responder
P5

acknowledge

from responder

write to port

DATA 1 VALID DATA 2 VALID

tV(Q)tV(Q)

data output from port

P5 output voltage

INT

P5 pull-up output current
Itrt(pu)

IOH

td(rst)

図 7-3. Write Mode (Output)
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A AS 0 1 0 0 A1A2 A0 1

ACK

From Slave

ACK

From MasterR/W

P7 P6 P0 P7

ACK

From Master

tsu

tir

SCL

SDA

Read From

Port

Data Into

Port

INT

P5 P4 P3 P2 P1 AP0

tirtiv

P7 to P0

P6 P5 P4 P3 P2 P1

th

P7 P6

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

P7 to P0

A. A low-to-high transition of SDA while SCL is high is defined as the stop condition (P). The transfer of data can be stopped at any 
moment bya stop condition. When this occurs, data present at the latest ACK phase is valid (output mode). Input data is lost.

図 7-4. Read Mode (Input)
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8 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。

8.1 Application Information
図 8-1 shows an application in which the PCF8574 device can be used.

8.2 Typical Application

A1

A0

SDA

SCL

INT

GND

P6

P0

P1

P2

P3

P4

P5

P7

INT

GND

VCC

VCC

VCC 10 k
(1)

Ω 10 k
(1)

Ω 10 kΩ
2 kΩ

100 kΩ

(x 3)

Master

Controller

PCF8574

INT

RESET

Subsystem 2

(e.g., counter)

Subsystem 3

(e.g., alarm system)

ALARM

Controlled Device

(e.g., CBT device)
ENABLE

A

B

VCC

Subsystem 1

(e.g., temperature sensor)
SDA

SCL

15

14

16

13

3

2

1

8

12

11

10

9

7

6

5

4

A2

A. The SCL and SDA pins must be tied directly to VCC because if SCL and SDA are tied to an auxiliary power supply that could be 
powered on while VCC is powered off, then the supply current, ICC, will increase as a result.

B. Device address is configured as 0100000 for this example.
C. P0, P2, and P3 are configured as outputs.
D. P1, P4, and P5 are configured as inputs.
E. P6 and P7 are not used and must be configured as outputs.

図 8-1. Application Schematic
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8.2.1 Design Requirements
8.2.1.1 Minimizing ICC When I/Os Control LEDs

When the I/Os are used to control LEDs, normally they are connected to VCC through a resistor as shown in 図 
8-1. For a P-port configured as an input, ICC increases as VI becomes lower than VCC. The LED is a diode, with 
threshold voltage VT, and when a P-port is configured as an input the LED will be off but VI is a VT drop below 
VCC.

For battery-powered applications, it is essential that the voltage of P-ports controlling LEDs is greater than or 
equal to VCC when the P-ports are configured as input to minimize current consumption. 図 8-2 shows a high-
value resistor in parallel with the LED. 図 8-3 shows VCC less than the LED supply voltage by at least VT. Both of 
these methods maintain the I/O VI at or above VCC and prevents additional supply current consumption when the 
P-port is configured as an input and the LED is off.

LED

LEDx

VCC

100 kΩ

VCC

図 8-2. High-Value Resistor in Parallel With LED

LED

3.3 V 5 V

LEDx

VCC

図 8-3. Device Supplied by a Lower Voltage
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8.2.2 Detailed Design Procedure

The pull-up resistors, RP, for the SCL and SDA lines need to be selected appropriately and take into 
consideration the total capacitance of all targets on the I2C bus. The minimum pull-up resistance is a function of 
VCC, VOL,(max), and IOL:

CC OL(max)

p(min)

OL

V V
R

I

-

=

(1)

The maximum pull-up resistance is a function of the maximum rise time, tr (300 ns for fast-mode operation, fSCL 
= 400 kHz) and bus capacitance, Cb:

r
p(max)

b

R
0.8473 C

t
=

´ (2)

The maximum bus capacitance for an I2C bus must not exceed 400 pF for standard-mode or fast-mode 
operation. The bus capacitance can be approximated by adding the capacitance of the PCF8574 device, Ci for 
SCL or Cio for SDA, the capacitance of wires/connections/traces, and the capacitance of additional targets on 
the bus.

8.2.3 Application Curves
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kO
h

m
)

0 50 100 150 200 250 300 350 400 450
0

5

10

15

20

25

D008

Standard-mode
Fast-mode

Standard-mode (fSCL= 100 
kHz, tr = 1 µs)

Fast-mode (fSCL= 400 kHz, tr= 
300 ns)

図 8-4. Maximum Pull-Up resistance (Rp(max)) vs 
Bus Capacitance (Cb)
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VOL = 0.2*VCC, IOL = 2 mA when VCC ≤ 2 V
VOL = 0.4 V, IOL = 3 mA when VCC > 2 V

図 8-5. Minimum Pull-Up Resistance (Rp(min)) vs 
Pull-Up Reference Voltage (VCC)

8.3 Power Supply Recommendations
8.3.1 Power-On Reset Requirements

In the event of a glitch or data corruption, the PCF8574 device can be reset to its default conditions by using the 
power-on reset feature. Power-on reset requires that the device go through a power cycle to be completely reset. 
This reset also happens when the device is powered on for the first time in an application.

The two types of power-on reset are shown in 図 8-6 and 図 8-7.
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VCC

Ramp-Up Re-Ramp-Up

Time to Re-Ramp

Time

Ramp-Down

VCC_RT VCC_RTVCC_FT

VCC_TRR_GND

図 8-6. VCC is Lowered Below 0.2 V or 0 V and Then Ramped Up to VCC 

VCC

Ramp-Up

Time to Re-Ramp

Time

Ramp-Down

VIN drops below POR levels

VCC_RTVCC_FT

VCC_TRR_VPOR50

図 8-7. VCC is Lowered Below the POR Threshold, Then Ramped Back Up to VCC 

表 8-1 specifies the performance of the power-on reset feature for PCF8574 for both types of power-on reset.

表 8-1. Recommended Supply Sequencing and Ramp Rates (1) 

PARAMETER MIN TYP MAX UNIT

VCC_FT Fall rate See 図 8-6 1 100 ms

VCC_RT Rise rate See 図 8-6 0.01 100 ms

VCC_TRR_GND Time to re-ramp (when VCC drops to GND) See 図 8-6 0.001 ms

VCC_TRR_POR50 Time to re-ramp (when VCC drops to VPOR_MIN – 50 mV) See 図 8-7 0.001 ms

VCC_GH
Level that VCCP can glitch down to, but not cause a functional 
disruption when VCCX_GW = 1 μs See 図 8-8 1.2 V

VCC_GW
Glitch width that will not cause a functional disruption when 
VCCX_GH = 0.5 × VCCx

See 図 8-8 μs

VPORF Voltage trip point of POR on falling VCC 0.99 1.28 V

VPORR Voltage trip point of POR on fising VCC 1.190 1.410 V

(1) TA = –40°C to 85°C (unless otherwise noted)

Glitches in the power supply can also affect the power-on reset performance of this device. The glitch width 
(VCC_GW) and height (VCC_GH) are dependent on each other. The bypass capacitance, source impedance, and 
device impedance are factors that affect power-on reset performance. 図  8-8 and 表  8-1 provide more 
information on how to measure these specifications.
VCC

Time

VCC_GH

VCC_GW

図 8-8. Glitch Width and Glitch Height
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VPOR is critical to the power-on reset. VPOR is the voltage level at which the reset condition is released and all 
the registers and the I2C/SMBus state machine are initialized to their default states. The value of VPOR differs 
based on the VCC being lowered to or from 0. 図 8-9 and 表 8-1 provide more details on this specification.

V
CC

V
POR

V
PORF

Time

POR

Time

図 8-9. VPOR 

8.4 Layout
8.4.1 Layout Guidelines

For printed circuit board (PCB) layout of the PCF8574 device, common PCB layout practices should be followed 
but additional concerns related to high-speed data transfer such as matched impedances and differential pairs 
are not a concern for I2C signal speeds.

In all PCB layouts, it is a best practice to avoid right angles in signal traces, to fan out signal traces away from 
each other upon leaving the vicinity of an integrated circuit (IC), and to use thicker trace widths to carry higher 
amounts of current that commonly pass through power and ground traces. By-pass and de-coupling capacitors 
are commonly used to control the voltage on the VCC pin, using a larger capacitor to provide additional power in 
the event of a short power supply glitch and a smaller capacitor to filter out high-frequency ripple. These 
capacitors should be placed as close to the PCF8574 device as possible. These best practices are shown in 図 
8-10.

For the layout example provided in 図 8-10, it would be possible to fabricate a PCB with only 2 layers by using 
the top layer for signal routing and the bottom layer as a split plane for power (VCC) and ground (GND). 
However, a 4 layer board is preferable for boards with higher density signal routing. On a 4 layer PCB, it is 
common to route signals on the top and bottom layer, dedicate one internal layer to a ground plane, and 
dedicate the other internal layer to a power plane. In a board layout using planes or split planes for power and 
ground, vias are placed directly next to the surface mount component pad which needs to attach to VCC or GND 
and the via is connected electrically to the internal layer or the other side of the board. Vias are also used when 
a signal trace needs to be routed to the opposite side of the board, but this technique is not demonstrated in 図 
8-10.
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8.4.2 Layout Example
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図 8-10. Layout Example for PCF8574
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Glossary

SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms and definitions.

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

9.3 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。

9.4 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。

9.5 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。

9.6 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。

10 Revision History
Changes from Revision J (March 2016) to Revision K (September 2024) Page
• I2C に言及している場合、すべての旧式の用語をコントローラおよびターゲットに変更..............................................1
• 「製品情報」表を「パッケージ情報」表に変更..........................................................................................................1
• Update Absolute Max Voltage from 7V to 6.5V.................................................................................................. 4
• Update Thermal Information for RGY, PW, RGT, N and DW packages............................................................. 4
• Update IOH polarity and increase limit from -300μA to -310μA...........................................................................5
• Removed footnote #2 from Electrical Characteristics ........................................................................................5
• Updated IIHL test condition..................................................................................................................................5
• Changed Spike filter limit from 100ns to 70ns max............................................................................................ 5
• Changed 図 7-3 ............................................................................................................................................... 14
• Updated VPORF and VPORR values.............................................................................................................. 18
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Changes from Revision I (November 2015) to Revision J (March 2016) Page
• 「製品情報」表の部品番号を修正 .........................................................................................................................1

11 Mechanical, Packaging, and Orderable Information
The following pages include mechanical packaging and orderable information. This information is the most 
current data available for the designated devices. This data is subject to change without notice and revision of 
this document. For browser based versions of this data sheet, refer to the left hand navigation.
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重要なお知らせと免責事項
テキサス・インスツルメンツは、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、 テキサス・インスツルメンツ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 テキサス・インスツルメンツ製品の選定、(2) お客様のアプリケーションの設計、検証、試験、(3) お客様のアプリケーションに該当する各種

規格や、その他のあらゆる安全性、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 テキサス・インスツルメンツ製品を使用す

るアプリケーションの開発の目的でのみ、 テキサス・インスツルメンツ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。 テキサス・インスツルメンツ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、 テキサス・インスツルメンツおよびその代理

人を完全に補償するものとし、 テキサス・インスツルメンツは一切の責任を拒否します。

テキサス・インスツルメンツの製品は、 テキサス・インスツルメンツの販売条件、または ti.com やかかる テキサス・インスツルメンツ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。 テキサス・インスツルメンツがこれらのリソースを提供することは、適用される 

テキサス・インスツルメンツ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、 テキサス・インスツルメンツ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
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PACKAGING INFORMATION

Orderable part number Status
(1)

Material type
(2)

Package | Pins Package qty | Carrier RoHS
(3)

Lead finish/
Ball material

(4)

MSL rating/
Peak reflow

(5)

Op temp (°C) Part marking
(6)

PCF8574DGVR Active Production TVSOP (DGV) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF574

PCF8574DGVR.A Active Production TVSOP (DGV) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF574

PCF8574DWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PCF8574

PCF8574DWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PCF8574

PCF8574DWR1G4 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PCF8574

PCF8574DWR1G4.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PCF8574

PCF8574N Active Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 PCF8574N

PCF8574N.A Active Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 PCF8574N

PCF8574NE4 Active Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 PCF8574N

PCF8574PW Obsolete Production TSSOP (PW) | 20 - - Call TI Call TI -40 to 85 PF574

PCF8574PWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF574

PCF8574PWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF574

PCF8574PWRG4 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF574

PCF8574PWRG4.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF574

PCF8574RGTR Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 ZWJ

PCF8574RGTR.A Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 ZWJ

PCF8574RGTRG4 Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 ZWJ

PCF8574RGTRG4.A Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 ZWJ

PCF8574RGYR Active Production VQFN (RGY) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 PF574

PCF8574RGYR.A Active Production VQFN (RGY) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 PF574

PCF8574RGYRG4 Active Production VQFN (RGY) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 PF574

PCF8574RGYRG4.A Active Production VQFN (RGY) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 PF574
 
(1) Status:  For more details on status, see our product life cycle.

 
(2) Material type:  When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

 
(3) RoHS values:  Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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(4) Lead finish/Ball material:  Parts 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.

 
(5) MSL rating/Peak reflow:  The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

 
(6) Part marking:  There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

 
Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

 
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 OUTLINE

C
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5.85

20X 0.30
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 TYP6.6
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GAGE PLANE
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NOTE 4
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NOTE 3
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TSSOP - 1.2 mm max heightPW0020A
SMALL OUTLINE PACKAGE

4220206/A   02/2017

1
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0.1 C A B

PIN 1 INDEX AREA

SEE DETAIL  A

0.1 C

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153.
 

SEATING
PLANE

A  20DETAIL A
TYPICAL

SCALE  2.500
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EXAMPLE BOARD LAYOUT
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ALL AROUND

0.05 MIN
ALL AROUND

20X (1.5)

20X (0.45)

18X (0.65)

(5.8)

(R0.05) TYP

TSSOP - 1.2 mm max heightPW0020A
SMALL OUTLINE PACKAGE

4220206/A   02/2017

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXPOSED METAL SHOWN

SCALE: 10X
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EXAMPLE STENCIL DESIGN
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(R0.05) TYP

TSSOP - 1.2 mm max heightPW0020A
SMALL OUTLINE PACKAGE

4220206/A   02/2017

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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PACKAGE OUTLINE

C
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VQFN - 1 mm max heightRGT0016C
PLASTIC QUAD FLATPACK - NO LEAD
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OPTION 1 OPTION 2

0.1 0.2
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16 13
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PIN 1 ID 0.1 C A B

0.05 C

EXPOSED
THERMAL PAD

SYMM

SYMM

NOTES:
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

SCALE  3.600
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EXAMPLE BOARD LAYOUT
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:20X

NOTES: (continued)
 
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
    number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
    on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)
 
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
   design recommendations. 
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SOLDER PASTE EXAMPLE
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EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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GENERIC PACKAGE VIEW

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

VQFN - 1 mm max heightRGY 20
PLASTIC QUAD FGLATPACK - NO LEAD3.5 x 4.5, 0.5 mm pitch

4225264/A
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PACKAGE OUTLINE
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NOTES:
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:18X
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NOTES: (continued)
 
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
    number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
    on this view. It is recommended that vias under paste be filled, plugged or tented.

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

SOLDER MASK
DEFINED

EXPOSED
METAL

METAL

SOLDER MASK
OPENING

SOLDER MASK DETAILS

NON SOLDER MASK
DEFINED

(PREFERRED)

EXPOSED
METAL
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EXAMPLE STENCIL DESIGN

20X (0.6)

20X (0.24)

14X (0.5)

(3.3)

(4.3)

4X (0.92)

(0.77)

(0.75)
TYP

(R0.05) TYP

4X
(1.33)

(0.56)

VQFN - 1 mm max heightRGY0020A
PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)
 
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
   design recommendations. 
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TYP
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

 
EXPOSED PAD 21

78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

SYMM
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GENERIC PACKAGE VIEW

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

SOIC - 2.65 mm max heightDW 16
SMALL OUTLINE INTEGRATED CIRCUIT7.5 x 10.3, 1.27 mm pitch

4224780/A
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PACKAGE OUTLINE

C

 TYP10.63
9.97

2.65 MAX

14X 1.27

16X 0.51
0.31

2X
8.89

 TYP0.33
0.10

0 - 8
0.3
0.1

(1.4)

0.25
GAGE PLANE

1.27
0.40

A

NOTE 3

10.5
10.1

B
NOTE 4

7.6
7.4

4220721/A   07/2016

SOIC - 2.65 mm max heightDW0016A
SOIC

NOTES: 
 
1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm, per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
5. Reference JEDEC registration MS-013.
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0.25 C A B
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PIN 1 ID
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SEATING PLANE

0.1 C

 SEE DETAIL A

DETAIL A
TYPICAL

SCALE  1.500
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EXAMPLE BOARD LAYOUT

0.07 MAX
ALL AROUND

0.07 MIN
ALL AROUND
 

(9.3)

14X (1.27)

R0.05 TYP

16X (2)

16X (0.6)
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SOIC - 2.65 mm max heightDW0016A
SOIC

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

METAL SOLDER MASK
OPENING

NON SOLDER MASK
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SOLDER MASK DETAILS
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SCALE:7X
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EXAMPLE STENCIL DESIGN

R0.05 TYP

16X (2)

16X (0.6)

14X (1.27)

(9.3)

4220721/A   07/2016

SOIC - 2.65 mm max heightDW0016A
SOIC

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE:7X
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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 
TI 製品の選定、(2) お客様のアプリケーションの設計、検証、試験、(3) お客様のアプリケーションに該当する各種規格や、その他のあら
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 、 TI の総合的な品質ガイドライン 、 ti.com または TI 製品などに関連して提供される他の適用条件に従い提
供されます。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。 TI がカスタム、またはカスタマー仕様として明示的に指定していない限り、TI の製品は標準的なカタログに掲載される汎用機器
です。
お客様がいかなる追加条項または代替条項を提案する場合も、TI はそれらに異議を唱え、拒否します。
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