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Application Note 

Voltage Detector (Reset IC) Series 

Method for Expanding Hysteresis Width 

This application note explains a method to modify the hysteresis voltage of an open drain or open collector Reset IC using an 

external circuit. 

 

Method for expanding hysteresis width 

In models with the open drain output configuration, the hysteresis width can be expanded by connecting the pull-up resistance RL 

to VDD and connecting the resistance RVDD between VDD and VIN. This method is not applicable to models with the CMOS 

output.  

(This method is not recommended for the BU48xx and BU42xx series with open drain output since a large voltage drop is caused 

by RVDD due to an inrush current during the output switching.) 

  

 

 

 

 

 

 

 

 

 

 

 

  

  

  

Calculation of hysteresis width 

A circuit configuration as shown in the right side of Figure 1 can be used to expand the hysteresis voltage. When VDD is normal, 

transistor Q1 is OFF, the output impedance is high, and the reset output VOUT is “H” for the open drain output. Since the current 

consumption by the IC is sufficiently small and no current flows through RL, no voltage drop is caused by RVDD, resulting in VIN 

= VDD. Thus, when the power supply voltage VIN is reduced, the detection voltage is the normal VDET.  

If the power supply voltage VIN is VDET or lower, VOUT is at the “L” level. Assume that the ON-resistance of Q1 is negligible 

relative to RL and the “L” level ≈ ground = 0 V.  

The voltage applied on VDD is the voltage divided by the resistances RVDD and RL as follows: VDD = VIN × RL/(RVDD + 

RL) ...(1)  

When the hysteresis voltage ΔVDET described in the data sheet is 5% (typ) of VDET, the reset release voltage based on VDD is 

described as follows: VDD = VDET + ΔVDET = 1.05 × VDET ...(2)  

Substituting the right side of (2) for VDD in (1) results in 1.05 × VDET = VIN × RL/(RVDD + RL)  

 

 

Figure 1. Method for expanding hysteresis width of open drain output Reset IC 
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The release voltage viewed from VIN is VIN = 1.05 × VDET × (RVDD + RL)/ RL ...(3). 

Therefore, the release voltage can be expanded by an amount of (RVDD + RL)/RL from the normal value.  

The hysteresis voltage after the modification ΔVnew is described as follows: 

 ΔVnew = 1.05 × VDET × (RVDD+RL)/ RL – VDET ...(4)  

 

Variation range of reset release voltage 

 

Release voltage (typ) :VIN = 1.05 × VDET × (RVDD + RL)/ RL ...(3) 

VDET variation: ±1% at 25°C 

VDET temperature coefficient: ±360 ppm/°C (Max) 

When the ambient temperature is between Ta (Min) [°C] and Ta (Max) [°C] 

Variation range of VDET is 

VDET (Max) = VDET × 1.01 + VDET × 1.01 × |Ta (Max) - 25| × (360/1,000,000) 

VDET (Min) = VDET × 0.99 - VDET × 0.99 × |Ta (Min) - 25| × (360/1,000,000) 

Taking into account the variation ranges of ΔVDET at all operating temperatures, 3% (Min) and 8% (Max), the variation range of 

the release voltage is derived as follows from (3) 

VIN (Max) = 1.08 × {VDET × 1.01 + VDET × 1.01 × |Ta (Max) - 25| × (360/1,000,000)} × (RVDD + RL)/ RL  

VIN (Min) = 1.03 × {VDET × 0.99 - VDET × 0.99 × |Ta (Min) - 25| × (360/1,000,000)} × (RVDD + RL)/ RL  

This is the result obtained. 

 

Setting for constants of hysteresis width expansion circuit 
 

Set CIN to a value of 0.1 µF or larger. 

The recommended range for resistance is RVDD ≤ 15kΩ  

The recommended range for the total output pull-up resistance RL’ = RVDD + RL is 

10kΩ ≤ RL’ ≤ 1MΩ  

(BD48xx/BD48Exx/BD48Kxx/BD48Lxx/BD52xx) 

50kΩ ≤ RL’ ≤ 1MΩ 

(BD52Exx/BD52xx-2C/BD45xx/BD45Exx/BD45Kxx/BD45xxL) 

Since a higher value of RVDD may cause an oscillation, keep RVDD as low as 

possible. 

However, a resistance of 15kΩ or higher may be used depending on the VDD 

waveform of the set. 

 

After setting the constants, confirm the margin as follows. 

Keep the value of CIN fixed and set RVDD and RL to values twice those of their target values. 

If no issue is found in the evaluation within the set temperature range, the reset IC can be considered as usable with the target 

values. 

 

 

 

Figure 2. Hysteresis expansion circuit 
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The information contained in this document is intended to introduce ROHM Group (hereafter 
referred to asROHM) products. When using ROHM products, please verify the latest specifications 
or datasheets before use.

ROHM products are designed and manufactured for use in general electronic equipment and 
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication 
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore, 
please contact the ROHM sales representative before using ROHM products in equipment or 
devices requiring extremely high reliability and whose failure or malfunction may cause danger or 
injury to human life or body or other serious damage (such as medical equipment, transportation, 
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including 
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in 
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages, 
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for 
Specific Applications. 

Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please 
be sure to implement, at your own responsibilities, adequate safety measures including but not 
limited to fail-safe design against physical injury, and damage to any property, which a failure or 
malfunction of products may cause. 

The information contained in this document, including application circuit examples and their 
constants, is intended to explain the standard operation and usage of ROHM products, and is not 
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual 
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your 
own independent verification and judgment in the use of such information contained in this 
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or 
losses incurred by you or third parties arising from the use of such information. 

When exporting ROHM products or technologies described in this document to other countries, you 
must abide by the procedures and provisions stipulated in all applicable export laws and regulations, 
such as the Foreign Exchange and Foreign Trade Act and the US Expor t Administration 
Regulations, and follow the necessary procedures in accordance with these provisions.

The technical information and data described in this document, including typical application circuits, 
are examples only and are not intended to guarantee to be free from infringement of third parties 
intellectual property or other rights. ROHM does not grant any license, express or implied, to 
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or 
any third parties with respect to the information contained herein.

No part of this document may be reprinted or reproduced in any form by any means without the 
prior written consent of ROHM.

All information contained in this document is current as of the date of publication and subject to 
change without notice. Before purchasing or using ROHM products, please confirm the latest 
information with the ROHM sales representative. 

ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in 
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties 
resulting from errors contained in this document. 
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