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General Description

The LTM5070C is used for PWM speed control to drive DC motors, with an integrated H-bridge driver and control circuit,

peak output current ±3.5 A, and a maximum operating voltage of 37 V. By inputting PWM control signals through the

input ports IN1 and IN2, the speed and direction of DC motors can be controlled. The internal synchronous adjustment

circuit of the IC can reduce the power consumption during the PWM control process.

The LTM5070C device features integrated current regulation, based on the analog input VREF and the voltage on the ISEN

pin, which is proportional to motor current through an external sense resistor.

The LTM5070C has an ultra-low power sleep mode. The IC has integrated over-current protection (OCP), motor lead to

ground or power short circuit protection, Undervoltage Lockout (UVLO), and over-temperature protection (OTP).

The IC is packaged in an ESOP-8L package with exposed thermal pad to effectively dissipate heat from the chip.

Features and Benefits

 Wide operating voltage range: 4.5 V to 37 V
 LowRDS(on) (0.45 Ω @ 1 A)

 Low power standby mode

 Adjustable output current limit

 Integrated synchronized regulation

 Forward, reverse, brake and standby modes

 3.5 A peak current drive

 Integrated protection features:

-Undervoltage Lockout (UVLO)

-Overcurrent protection (OCP)

Motor short protection

Motor lead short to ground protection

Motor lead short to battery protection

-Over-temperature protection (OTP)
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Pin Configuration (Top View)

Block Diagram

PIN NO. Symbol Function

1 GND Logic ground. Connect to board ground.

2 IN2 Input signal 2, internal pull-down resistor included.

3 IN1 Input signal 1, internal pull-down resistor included.

4 VREF Analog input.

5 VM
Power supply, need to connect the input electrolytic capacitor to avoid
instantaneous spikes.

6 OUT1 H-Bridge Output 1, connected to OUT2 via the load.

7 ISEN
Adjust the drive current limit pin to set the current limit threshold by connecting a power
resistor to ground, if no current limit adjustment is required, the ISEN pin can be connected
directly to ground.

8 OUT2 H-Bridge Output 2, connected to OUT1 via the load.

/ Thermal pad Heat sink, needs to be connected to ground.

ESOP-8L
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Ordering Information(1)

Ordering NumberNote1 Package Operating Temperature Packing Option Silk Printing

LTM5070C/R8 ESOP-8L −40 to 125 ℃ Tape and Reel, 4000 5070C

Specifications

Absolute Maximum Ratings

Parameter Symbol Condition Value Unit

Power Supply Voltage VM 40 V

Supply Voltage Slew Rate VM 2 V/µs

Logic Input Voltage (IN1, IN2) VIN -0.3 to 6

V
VREF input voltage VREF -0.3 to 6

Current sense input pin voltage (ISEN) VISEN -0.5 to 1

OUT1,2 output voltage VOUT -0.7 to VM+0.7

Peak output current IOUT tW < 500 ns 3.5 A

Operating Temperature Range TA Temperature Range K -40 to 125 ℃

Maximum Junction Temperature TJ(MAX) 150 ℃

Storage temperature TSTG -55 to 150 ℃

Note: Stresses exceeding those listed in the Maximum Rating table may damage the device. Operation beyond the maximum

Rating conditions or under harsh conditions may affect product reliability and function.

ESD Ratings

Parameter Item Value Unit

Electrostatic
Discharge
Voltage

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 5000
V

Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002 750
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Electrical Characteristics

TJ= 25°C, over recommended operating conditions (unless otherwise noted)

Parameter Symbol Conditions Min. Typ. Max. Unit

POWER SUPPLY(VM)

Operating Voltage Range VBB ​ 4.5 37 V

Operating Current IBB ​
IN1=IN2=1 3 5 mA

IN1=IN2=0, TJ=25°C 0.1 5 μA

Sleep Mode Entry Time tSLEEP​ IN1=0, IN2 < VIN(STNDBY) ​ 0.8 1 1.5 ms

Sleep Wake-up Time tWAKE ​ 250 μs
Power-on Delay tPU ​ 30 μs
LOGIC INPUT PARAMETERS

Input logic low voltage VIL 0.5 V

Input logic high voltage VIH 1.5 V

Input logic hysteresis VHYS 0.2 V

Input logic low current IIL VIN = 0 V -1 1 μA

Input logic high current IIH VIN = 3.3 V 33 100 μA

Pulldown resistance RLOGIC(PD) ​ IN1, IN2 to GND 100 kΩ

MOTOR DRIVER OUTPUTS(OUT1, OUT2)

High-side FET on res RDS(ON)_HS VM=24V, IOUT=2.5A 225 mΩ

Low-side FET on res RDS(ON)_LS VM=24V, IOUT=2.5A 225 mΩ

Body diode forward voltage
drop

VF
Source diode, IOUT 0.85 1.5 V

Sink diode, IOUT = 1 A 0.85 1.5 V

Output dead time tDEAD 300 ns

Output Rise Time tRise ​ VM=24V ， OUTx increased
from 10% to 90%

165 ns

Output Fall Time tFall
VM=24V，OUTx decreased
from 90% to 10%

150 ns

Input-to-Output Propagation
Delay

tPD INx to OUTx 650 ns

CURRENT REGULATION

VREF​ Input Voltage Range VREF ​ 0 5 V

ISEN gain AV VREF = 2.5V 10 V/V

Current Limit Off-time tOFF 25 μs

Current Limit Blanking Time tBLANK 1.4 μs

Current Limit Debounce Time tDEG 1.1

Current Sense Delay Time tDELAY 0.7

PROTECTION CIRCUIT PARAMETERS

Undervoltage Lockout VUVLO
VM increasing 4.5 V

VM increasing 4.4 V
Undervoltage Lockout
hysteresis

VUVLOhys 120 mV

Overcurrent protection trip IOCP
4.5 ≤ VVM < 5.5 V 3 A

VVM ≥ 5.5 V 3.5 A

Overcurrent deglitch time tOCP 5 μs

Overcurrent retry time tRETRY 3 ms
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Parameter Symbol Conditions Min. Typ. Max. Unit

Therma Shutdown Hysteresis TSD Temperature increasing 150 175 ℃

Thermal shutdown hysteresis TTSDhys Recovery = TTSD – TTSD_HYS 40 ℃

Notes: TJ =25℃ , VM =24V, OUT terminal connect 1nF capacitor to ground respectively, special conditions are described

separately.
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Typical Characteristics Characteristics

Current path

The inputs can be set to static voltages for 100% duty cycle drive, or they can be pulse-width modulated (PWM)for variable

motor speed. When using PWM, it typically works best to switch between driving and braking. For example, to drive a motor

forward with 50% of its max RPM, IN1 = 1 and IN2 = 0 during the driving period, and IN1 = 1 and IN2 = 1 during the other period.

Alternatively, the coast mode (IN1 = 0, IN2 = 0) for fast current decay is also available. The input pins can be powered before

VM is applied.

Control Truth Table

IN 1 IN 2 OUT 1 OUT2 Functionality

0 0 Z Z Coast; H-bridge disabled to High-Z (sleep entered after 1 ms)

0 1 L H Reverse (Current OUT2→OUT1)

1 0 H L Forward (Current OUT1→OUT2)

1 1 L L Brake; low-side slow decay

Note: Z indicates high impedance.



LTM5070C
H-Bridge Brushed DC Motor Driver (PWM Control)

P-8

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.
All other trademarks mentioned are the property of their respective owners.

FN
1626.13.0.1—

Data
Sheet

Functional Description

Overview

The LTM5070C is designed to operate brushed DC motors. The output driver H-bridges, consist of low resistance N-channel

D-MOSFET with internal synchronization regulation to reduce the power consumption. The H-Bridge output current is

regulated by a pulse-width modulation (PWM) with a fixed off-time. the IN1 and IN2 inputs control the bridge separately.

Protection includes thermal shutdown (OTP), Overcurrent protection (OCP), Undervoltage lockout protection (UVLO) prevents

damage by holding the output off until the drive reaches sufficient operating voltage.

Low power standby mode

The device enters the low-power standby mode when both input (INx) pins are low for more than 1 ms. The low-power

standby mode shuts down most of the internal circuitry, including the charge pump and voltage regulator. When the

LTM5070C exits standby mode, it needs to wait for the charge pump to ramp up to a stable voltage (with a maximum delay of

1.5 μs) before it can receive PWM commands.

Internal PWM current control

The IC turns on the diagonal upper and lower FET outputs first, and the current passes through the motor windings and the

optional external current sense resistor RS . When the voltage drop across RS exceeds the threshold set by the comparator,

the PWM control is suspended, and the lower and upper FETs are turned off automatically (in mixed decay mode).

VREF
Setting the maximum current limit ITripMAX (A). via external RS and VREF.

�������� =
����

10 × ��

Where VREF is the input voltage on the VREF pin, RS is the resistance (Ω) of the sense resistor on the ISEN pin.

For example, if VREF = 3.3 V and a RISEN = 0.15 Ω, the LTM5070C will limit motor current to 2.2 A no matter how much load torque

is applied.

When ITRIP has been reached, the device enforces slow current decay by enabling both low-side FETs, and it does this for time

tOFF (typically 25 μs).

After tOFF has elapsed, the output is re-enabled according to the two inputs INx. The drive time (tDRIVE) until another ITRIP event

heavily depends on the VM voltage, the motor ’ s back-EMF, and the motor ’ s inductance.
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Overcurrent protection(OCP)

An internal current monitoring circuit protects the IC from damage due to an output short circuit. When a short circuit is

detected, the IC will latch the fault and disable the output. Fault lockout can only be cleared by exiting low power standby

mode or by restarting VM power up. During overcurrent protection, limit operating parameters may be exceeded for a short

period of time before the IC locks out.

Automatic switching off

If the IC (DIE) temperature rises to approximately 165℃ , the H-Bridge outputs will be switched off until the internal

temperature drops by more than 40 ℃ (hysteresis parameter TSDhys). An internal undervoltage protection circuit

(UVLO)detects the voltage on VM to prevent switching on the output driver if VM falls below the UVLO threshold.

Braking

IN1 and IN2 input logic are high level at the same time, the IC enters the braking state, OUT1 and OUT2 both output low level,

the motor winding current into the slow decay mode. Or after detecting that the output exceeds the limit current, the bridge

enables the chop action, the IC will also temporarily enter the braking state (see PWM control truth table). Because the

current can be driven in both directions by the DMOS switches, this path setting effectively reduces the BEMF generated by

the motor when enabling the Chop action. The maximum current in the path can be approximated as VBEMF / RL . It is important

to note that in the worst braking case (high speed, high inertia loads) this current does not exceed the chip's limiting

operating parameters.

Synchronization

When the PWM off cycle is triggered by an internal fixed time off cycle (tOFF), the load current will remain circulating. The

synchronous regulation turns on the D-MOSFETs on the current path during the current decay, bypassing their body diodes

with DMOSFETs with low on-resistance RDS(on). This greatly reduces the IC power consumption. When a current decay of 0 is

detected, the synchronous regulation is turned off to prevent load current reversal.

APPLICATION INFORMATION

Current Sampling Pin(ISEN)

To use PWM motor control, place a low resistance resistor RS between the ISEN pin and ground for current sampling. In

order to minimize the effect of the resistive voltage drop of the ground resistor on the current sampling of RS , RS should have

a separate connection to the star ground point as shown in Figure 4, which needs to be as short as possible because the PCB

ground resistance has a large effect on the low-resistance resistor and must be taken into account.

The voltage can be sampled directly at both ends of RS. It is not recommended to add a sense resistor to the GND pin. when

selecting the resistance value of the resistor, make sure that the voltage at the ISEN pin does not exceed the maximum

voltage ±500 mV at the maximum load. During the overcurrent protection occurs, it is possible that this maximum voltage

may be exceeded for a short period of time.
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Ground

The star ground point should be as close as possible to the LTM5070C. The ground below the exposed thermal pad of the IC is

a good location for the star ground point.

PCB Layout

The PCB should have a thick ground plane. For optimum electrical and thermal performance, the LTM5070C must be soldered

directly to the PCB. At the bottom of the LTM5070C package is an exposed thermal pad that provides a path for enhanced heat

dissipation. The thermal pad must be soldered directly to an exposed copper plane on the PCB for optimal heat transfer.

Thermal vias are used to transfer heat to other layers of the PCB. It is recommended to increase the area of the top and

bottom layers of the PCB to improve heat dissipation performance; keep the copper planes from the thermal pad to the rest

of the board continuous; If these planes are interrupted, the thermal resistance will increase.

Input capacitor C2 affects the instantaneous load capacity, to avoid spikes, The recommended value of 100uF/50V or more, CI

and C2 need to be placed close to the VM pins; recommended PCB thermal pads using a diameter of 20mil, the hole size of

8mil heat dissipation holes, reduce thermal resistance. High- current paths (OUT1, OUT2, ISEN, VM etc.) as much as possible

to increase the line width.

Bill of Materials

SN Name Specification Descriptions Unit

1 RS
0.25

(for VREF = 5 V, IOUT = 2 A)
2512, 1 W, 1% or better, carbon film chip resistor Ω

2 C1 0.22 X5R minimum, 50 V or greater μF

3 C2 100 Electrolytic, 50 V or greater μF

Figure 4.PCB Layout
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Tape and Reel Information

Device Package Type Pins SPQ
Reel Diameter

(mm)
Reel Width W1

(mm)
A0

(mm)
B0

(mm)
K0

(mm)
P1

(mm)
W

(mm)
Pin 1

Quadrant

LTM5070C/R8 ESOP 8 4000 330 12.5 6.6 5.3 2.0 8.0 12.0 Q1

* All dimensions are nominal
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Package Outlines

DIMENSIONS, ESOP-8L

Symbol
Dimensions In
Millimeters

Dimensions In
Inches

Min Max Min Max
A 1.370 1.670 0.054 0.066
A1 0.070 0.170 0.003 0.007
A2 1.300 1.500 0.051 0.059
b 0.306 0.506 0.012 0.020
C 0.203 TYP. 0.008 TYP.
D 4.700 5.100 0.185 0.201
E 3.820 4.020 0.150 0.158
E1 5.800 6.200 0.228 0.244
E 1.270 TYP. 0.050 TYP.
L 0.450 0.750 0.018 0.030
θ 0° 8° 0° 8°

RECOMMENDED SOLDERING FOOTPRINT, ESOP-8L



LTM5070C
H-Bridge Brushed DC Motor Driver (PWM Control)

P-13

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.
All other trademarks mentioned are the property of their respective owners.

FN
1626.13.0.1—

Data
Sheet

Important Notice

Linearin is a global fabless semiconductor company specializing in advanced high-performance high-quality

analog/mixed-signal IC products and sensor solutions. The company is devoted to the innovation of high performance,

analog-intensive sensor front-end products and modular sensor solutions, applied in multi-market of medical & wearable

devices, smart home, sensing of IoT, intelligent industrial & smart factory (industry 4.0), and automotives. Linearin’s product

families include widely-used standard catalog products, solution-based application specific standard products (ASSPs) and

sensor modules that help customers achieve faster time-to-market products. Go to http://www.linearin.com for a complete

list of Linearin product families.

For additional product information, or full datasheet, please contact with the Linearin’s Sales Department or Representatives.

http://www.linearin.com/
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