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1.Description

AP1511 is a driver IC designed for IR-Cut Removable 

(ICR) to switch infrared filters. AP1511 has a low 

saturation voltage bidirectional H-bridge driver circuit. 

Built-in protection diodes dredge the feedback current 

generated by ICR and prevent ESD damage.

The internal resistance of the bidirectional H-bridge 

drive circuit in AP1511 is less than 3 ohms, so the 

current required by the ICR module is determined by 

the impedance of its coil. Taking the working power 

supply of 5 volts as an example, when 300mA current 

flows through the internal coil of the ICR, the H-bridge 

drive circuit in AP1511 will produce a voltage drop of 

0.73V. AP1511A provides single-line control and dual-

line control, while AP1511B uses single-line control 

and provides one-step operation (One-Shot) function.

2.Features

1.8V INPUT LEVEL

Low saturation voltage

(0.73V@300mA, VDD=5V)

Low standby current (<10uA)

Operating voltage 2.5v to 5.5v

6-PIN SOT23-6 PACKAGE

Only a single input is needed for control

3.Applications

IR-Cut Removable (ICR) dedicated driver IC.
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Pin Functions

ENB

CE

GND

FBC

OUT1

VDD

OUT2

I

I
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I/O Description

Low-active enable

External capacitor

Ground

Forward/Backward control

Driver output 1

Power supply

Driver output 2

4.Pinning Information

SOT23-6

Pin

1 2 3

ENB GND

1511A

FBC

6 5 4

OUT2 VDD OUT1

SOT23-6

1 2 3

CE GND

1511B

FBC

6 5 4

OUT2 VDD OUT1

Symbol

VDD

VIN

TOPR

TSTO

IOUT

5.Absolute Maximum Ratings (unless otherwise specified, Temp=25°C)

Rating UnitParameter

Supply Voltage

Input Voltage

Output Current (Continue)

(Pulse, 50% duty)

Operating Temperature Range

Storage Temperature Range

5.5

VDD+0.4V

500

600

-40 to 125

-65 to 150

V

V

mA

mA

°C

°C
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6.Electrical Characteristics

(unless otherwise specified, Temperature=25°C & VDD=5.0V)

Supply Voltage

Supply Current

Driver input control ENB/FBC

Input High “H”

Input High “L”

Driver output OUT1/OUT2

Rise transition time

Fall transition time

Propagation Delay Time

ENB → OUT1/2 ( “L” to “H” )

ENB → OUT1/2 ( “H” to “L” )

Pulse Width of ENB

Maximum frequency of ENB

Output Voltage 

(upper + lower)

VDD

ISTB(A)

ISTB(B)

IDD

VIH

VIL

VOUT1

VOUT2

VOUT3

TR

TF

tpLH

tpHL

tPW

fMAX

Steady state or standby state version A

Steady state or standby state version B

Transit state

IOUT=200mA

IOUT=300mA

IOUT=400mA

From 0.1*VDD to 0.9*VDD

From 0.9*VDD to 0.1*VDD

VDD= 5V, Load=18

Conditions Min Typ Max UnitsParameter Symbol

5

1

0.42

0.73

1.03

2.5

3.5

13

36

2.5

0.8

1.6

-0.4

100

5.5

20

10

1.2

VDD+0.4

0.2*VDD

5

7

16

43

5

V

μA

μA

mA

V

V

V

V

V

ns

ns

ns

ns

ns

MHz
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Propagation delay time between ENB and OUT1/2

PWM waveform for ENB
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7.Typical Application (AP1511A)

www.umw-ic.com UMW AP1511

 



6 of 13
UTD Semiconductor Co.,Limited

Jul.2025

8.Truth Table and Diagram of Controls

ENB

H

L

L

FBC

X

H

L

OUT1

L

H

L

OUT2

L

L

H

Input Output
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10.Truth Table and Diagram of Controls

FBC OUT1 OUT2

Input Output

The length of tOne-Shot is determined by the external capacitor connected to the ce pin. The relationship is:

TOne-Shot= 0.6 x 106 x CCE (second)

When the external capacitor value is fixed, tOne-Shot will decrease by 0.2% for every 1°C rise in IC temperature. In 

fact, the general capacitance value will also change with temperature. The capacitance value is the largest at 25°C, 

and the capacitance value will decrease after deviating from 25°C. Therefore, it is recommended to set tOne-Shot to 

twice the time required for ICR, so that it can operate normally at any temperature.

www.umw-ic.com UMW AP1511

9.Typical Application (AP1511B)



8 of 13
UTD Semiconductor Co.,Limited

Jul.2025

The above figure is an application circuit diagram of AP1511A/B. Photoresistors CdS R5 and R6 form a light sen-

sing circuit, whose output is connected to the delay circuit R5 and C2. The voltage of Vin is the current ambient 

brightness. The Schmitt trigger circuit (Q1, Q2 and R1~R4) is used to determine whether it is daytime or nighttime 

and control the direction of the AP1511A/B FBC pin. In this way, the position of the infrared green light sheet in the 

ICR module will change according to the ambient brightness.

The function of the delay circuit is to ensure that the brightness signal is stable and will not be disturbed by the

instantaneous change of ambient brightness. When R5 = 200k and C2 = 22uF, the delay time is about 3 seconds. 

Therefore, when the ambient brightness changes, it must be more than 3 seconds before AP1511 will act, other-

wise it will be regarded as interference and AP1511 will not act.

The Schmitt trigger circuit uses two critical voltages (VIH and VIL to obtain better noise tolerance to avoid environ-

mental interference. When Vin is lower than VIL , the Schmitt trigger circuit will send a low level to the FBC pin. 

When Vin is higher than VIH, the Schmitt trigger circuit will send a high level to the FBC pin. If the Vin voltage is 

between VIH and VIL , the Schmitt trigger circuit output level will not change. This feature can improve noise toler-

ance and eliminate interference.

The critical voltage can be determined by the resistance value of r1~r4. Calculator" to do the calculation.

www.umw-ic.com UMW AP1511



Vcmp_H=              VCC+                VCOM , (VO=VCC)

Vth=(cmp_H+Vcmp_L)/2=                   VCC+              VCM

R2
R1+R2

R1
R1+R2

Vcmp_L=               •0 +               VCOM =              VCOM, (VO=GND)
R2

R1+R2

R2
2(R1+R2)

R1
R1+R2

R1
R1+R2

R1
R1+R2

Vm=(cmp_H-Vcmp_L)/2=                   VCC
R2

2(R1+R2)

Vo

VcmpVcmp_L Vcmp_H

Vo

Vcmp
Vth

Vm Vm

VccVcc

GNDGND
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+

-

VCC

+

-

VCC

R1

R2
R3

R4

Rb

SensorC1

C2

Vcom

FBC

AP1511

Vo

OP1

OP2

Vcmp



The above formulas explain how to calculate the Vth and Vm of the Schmitt trigger circuit composed of OPAMP. Its 

voltage value can be determined by R1 and R2. When the input signal is higher than Vcmp_H or lower than 

Vcmp_L, the output of the Schmitt trigger circuit will change. This feature can improve noise tolerance and eliminate 

interference.

AP1511's ENB and FBC pins are high impedance inputs, without built-in pull-up resistors. In most cases, AP1511 is

controlled by the GPIO of the MCU or HOST CPU. GPIO has two forms: tri-state output and open-drain output.

Because tri-state output can send high-level VDD and low-level GND. So this type of GPIO can be directly connected

to AP1511's ENB and FBC pins.

If it is an open-drain output, it can only output low-level GND, so a boost resistor Rp must be added to the GPIO to

generate a high-level VDD. The resistance of this boost resistor Rp can be about several hundred k. A smaller boost

resistor can get a faster rise time, but it will consume more power when the GPIO outputs a low level.

HOST CPU
CORE

VDD

Drive Circuit

HOST CPU

AP1511

Input
Buffer

HOST CPU with tri-state output buffer

Host CPU with open-drain output buffer

HOST CPU
CORE

VDD

Drive Circuit

HOST CPU

AP1511

Input
Buffer

VDD

Rp
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11.SOT23-6 Package Outline Dimensions

DIMENSIONS (mm are the original dimensions)

Min
Max

0.02 1.00 0.35 0.10 2.90 2.70 1.50
0.95 1.90

0°0.35

0.1 1.30 0.45 0.20 3.10 3.00 1.70 -0.55

Symbol A1 A2 b C D E E1 e G L θ
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12.Ordering Information

Base QTY Delivery ModePackageOrder Code

UMW AP1511B SOT23-6 3000 Tape and reel
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1511B
UMW yww

yww: Batch Code
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UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version 

of product documentation and verify the completeness and currency of the information before placing an order.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied, 

by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective 

owners.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United 

States, the United Kingdom, the European Union, and other relevant countries, regions, and international 

organizations.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining 

applications, nor for any other applications where product failure could result in personal injury or death. If customers 

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the 

entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are 

responsible for adhering to safety standards and implementing safety measures during system design, prototyping, 

and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or 

property damage.

13.Disclaimer
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