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DRV8870DDAR(MS)

封装 管脚定义 丝印

SOP-8-EP

产品特点



















宽电压供电， 8V-40V

RDS(ON) 电阻为600mΩ

3.5A峰值驱动输出， 2A持续输出能力

支持欠压锁定保护

低功耗休眠模式

PWM电流整流/限流/调向

支持短路保护

支持过温关断电路

自动故障恢复

产品简介

DRV8870DDAR(MS)是一款全桥 DMOS 有刷电机驱动芯片，最大工作范围 可以达±3.5A 和 40V 输入电压，用 PWM 来控制马

达驱动的速度和 方向。如果将两个输入均置为低电平，则电机驱动器将进入低功耗 休眠模式。

DRV8870DDAR(MS)集成电流限制功能，该功能基于模拟输入 VREF 以 及 ISEN 引脚的电压。该器件能够将电流限制在某一已知

水平，这可显著降低系统功耗要求，并且无需大容量电容来维持稳定电 压，尤其是在电机启动和停转时。

内部关断功能包含过流保护、短路保护、欠压锁定和过温保护。

DRV8870DDAR(MS)提供一种带有裸露焊盘的 SOP-8 封装，能有效改善 散热性能，且是无铅产品，引脚框采用 100%无锡电镀。

产品用途









打印机及办公自动化设备

电器

机器人

工业设备

参考信息

管脚定义

Number FunctioName n

1 GND 地

2

3

IN2

IN1

4

逻辑输入 2

逻辑输入 1

模拟输VREF 入

5 VP 功率电源

6

7

8

DMOS 全桥输出 1

检测电阻连接

–

OUT1

LSEN

OUT2

PAD

DMOS 全桥输出 2
散热 pad
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功能框图
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极限参数

Characteristic Symbol Notes Rating Unit
V功率电源 P 40 V

V
I逻辑输入 N –0.3 ~ 6 V

VLSEVLSEN 输入范围 N –0.3 ~ 6 V

Sense Voltage (LSEN pin ) VLSEN –0.5 ~ 0.5 V

I
OU输出电流 T

Duty cycle = 100% 3.5 A

Temperature RangeT工作温度 A
E –40 ~ 85 °C

TJ(max最大结温 ) 150 °C

Tst储藏温度 g –55 ~ 150 °C

电特性参数

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
General

Load Supply Voltage Range VP 8 40 V

RDS(on)Sink + Source Total

–
0.

RDS(on)
6 0.8 Ω
1 1.4 Ω

IOUT = | 1 A|, TJ = 25°C
IOUT = | 1 A|, TJ = 150°C

fPWM < 30 kH
I
VLoad Supply Current P

z 5 20 mA
10 μALow Power Standby mode

Source diode, If = –2.5
VBody Diode Forward Voltage f

A 1.5 V

–
–
–
–
–

Sink diode, If = 2.5 A –

–
–
– 1.5 V

Logic Inputs

VIN(1

Logic Input Voltage Range

) 2.0 V–
0.VIN(0) 8 V

Low Power Standby modVIN( STANDBY) e 0.4 V

–
–
–
4IIN(1) 0 100 μA

IIN(0) 16 40Logic Input Current

Logic Input Pull-Down Resistanc
μA

e

–
–
–
–

VIN = 2.0 V
VIN = 0.8 V
VIN = 0 V = IN1 = INR

LOGIC( PD)
2 – 50 k– Ω

Timing

5COD 0 500Crossover Delay
VREF Input Voltage Rang

ns
e V

REF 0 V
Current Gain VREF / ISEN , VREF = 5AV V 9.5 10.5 V/V
Blank Time

–
–

–
BLANK 2 3 μs
toff 16 25 μ34 s
tst IN1 = IN2 < VIN(STANDBY) 1 1.5

Constant Off-time
Standby Timer
Power-Up Dela

ms
y

–
pu – μ3– 0 s

Protection Circuits
Vp increasinVUVLO

g 7 7.4 7.8 V
VUVLOhys 300

UVLO Enable Threshold
UVLO Hysteresis

Thermal Shutdown Temperatur
mV

e T
JTSD

–
160 – °C

Thermal Shutdown Hysteresis

–
–Temperature increasing

Recovery = TJTSD – TTSDhyT
TSDhys s – 15 °C

模块功能描述

DRV8870DDAR(MS)是一款有刷直流电机驱动器，VP 单电源供电， 内置电荷泵。两个逻辑输入控制 H 桥驱动器，该

驱动器由 四个 N-MOS 组成，能够以高达 3.5A 的峰值电流双向控制电机。该芯片利用电流衰减预置最大输出电流，能

够将电流 限制在某一已知水平。如果将两个输入均置为低电平，则电机驱动器将进入低功耗休眠模式。内部关断功能

包含过流 保护、短路保护、欠压锁定和过温保护。
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Characteristic Performance

PWM Control Timing Diagram

PWM Control Truth Table
IN1 IN2 10×VS> VREF OUT1 OUT2 Function

0 Fals1 e L H Reverse

1 Fals0 e H ForwarL d

0 1 H/True L Chop (mixed decay), reversL e

1 0 True L Chop (mixed decay), forwarH/L d

1 Fals1 e L Brake (slow decayL )

0 Fals0 e Z Coast, enters Low Power Standby mode after 1 mZ s

Note: Z indicates high impedance.
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CurrentControl

通过固定频率的 PWM 电流整流器，流过电机驱动桥臂的电流是被限制的或者是被控制的。在 DC 电机应用中，电流控制功能作

用于限制开启电流和停转电流。

当一个 H 桥被使能，流过相应桥臂的电流以一个斜率上升，此斜率由直流电压 VP 和电机的电感特性决定。当电流达到设定的阈 值

，驱动器会关闭此电流，直到下一个 PWM 循环开始。注意，在电流被使能的那一刻，LSEN 管脚上的电压是被忽略的，经过一个固 定

时间后，电流检测电路才被使能。这个消隐时间一般固定在 2μs。这个消隐时间同时决定了在操作电流衰减时的最小PWM时间。

PWM 目标电流是由比较器比较连接在 LSEN 管脚上的电流检测电阻上的电压乘以一个 10 倍因子和一个参考电压决定。参考电压 通过

VREF 输入。以下公式为 100%计算目标电流：

当电流达到ITrip，H 桥的两个下管打开， 维持一个toff 时间(25μs)， 然后相应上管再打开。

DEAD TIME

当输出由高电平转变成低电平，或者由低电平转变为高电平，死区时间的存在是为了防止上下管同时导通。死区时间内，输出是一 个

高阻态。当需要在输出上测量死区时间，需要根据相应管脚当时的电流方向来测量。如果电流是流出此管脚，此时输出端电压是低于 地

电平一个二极管压降；如果电流是流入此管脚， 此时输出端电压是高于电源电压VP 一个二极管压降。

当IN1、IN2 都为低维持 1ms 以上，器件将进入休眠模式，从而大大降低器件空闲的功耗。进入休眠模式后，器件的H 桥被禁止， 电 荷

泵电路停止工作。在 VP 上电时候，如果 IN1、IN2 都为低，芯片是立马进去休眠模式。当 IN1 或 IN2 翻转为高电平且至少维持 5μs ， 经

过延迟约 50μs，芯片恢复到正常的操作状。

DRV8870DDAR(MS)有过流保护，过温保护和欠压保护。

芯片内置电流监测以保护芯片不被烧坏。如果输出短路到 VP 或 GND，芯片会输出高阻态并关断输出。这种锁存状态只能通过芯片重新 上

电来消除。在过流保护过程中，允许芯片超出最大工作条件一段时间后才会触发锁存。

(TSD)

如果结温超过安全限制阈值， H 桥的 FET 被禁止。一旦结温降到一个安全水平，所有操作会自动恢复正常。

(UVLO)
在任何时候，如果 VP 管脚上的电压降到低于欠压锁定阈值，内部所有电路会被禁止，内部所有复位。当 VP上的电压上升到 UVLO 以上，

所有功能自动恢复。

DRV8870DDAR(MS)
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Mixed Decay 运行模式

Enlargement A
Fixed Off-Time, toff = 25 μs
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P/N PKG QTY

DRV8870DDAR(MS) 250SOP-8-EP 0

REEL SPECIFICATION

Symbol
Dimensions In Millimeters Dimensions In Inches

Min Max Min Max
A 1.350 1.750 0.053 0.069

A1 0.100 0.250 0.004 0.010

1.350 1.550 0.053A2 0.061

b 0.330 0.510 0.013 0.020

c 0.170 0.250 0.007 0.010

D 4.800 5.000 0.189 0.197

e 1.2 70 ( BSC) 0 .0 5 0 ( BSC)

E 5.800 6.200 0.228 0.244

E1 3.800 4.000 0.150 0.157

L 0.400 1.270 0.016 0.050

θ 0° 8° 0° 8°

Suggested Pad Layout

PACKAGE MECHANICAL DATA

DRV8870DDAR(MS)
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Attention

■ Any and all MSKSEMI Semiconductor products described or contained herein do not have specifications that can

handle applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or

other applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with

your MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described

or contained herein in such applications.

■ MSKSEMI Semiconductor assumes no responsibility for equipment failures that result from using products at values that

exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in

products specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
■ Specifications of any and all MSKSEMI Semiconductor products described or contained herein stipulate the

performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the

performance, characteristics, and functions of the described products as mounted in the customer’s products or equipment. To

verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test

devices mounted in the customer’sproducts orequipment.

■ MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor

products fail with someprobability. It is possiblethat these probabilistic failures could give rise to accidents or events that could

endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. When designing

equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but are

not limited to protective circuits anderror prevention circuitsfor safedesign, redundant design, and structural design.

■ In the event that any or all MSKSEMI Semiconductor products(including technical data, services) described or contained

herein are controlled under any of applicable local export control laws and regulations, such products must not be exported

without obtaining the export license from theauthorities concerned in accordance with the above law.
■ No part of this publication may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior

written permission of MSKSEMI Semiconductor.

■ Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume

production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
■ Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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