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Voltage Detector (Reset IC) Series

Resistance Division and Inrush Current

If the detection voltage of the voltage to be monitored (VIN) is higher than VIN
the detection voltage of the reset IC (VDET), VIN may be divided by the N "
resistance and supplied to the reset IC as VDD. This application note T
summarizes the precautions when utilizing this resistance division vop
method. :> vop
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Figure 1. Example of resistance division for reset IC

Location of inrush current occurrence and power supply voltage

In a CMOS inverter, generally, PMOS and NMOS are simultaneously ON near the threshold for the output H/L switching.

In a reset IC, an inrush current occurs in the inverter on the output front stage (inside the blue dotted circle) near the release
voltage.

The inrush current flows from VIN to R2 and the voltage on the power supply terminal of the reset IC (VDD) drops.

As a result, even when VIN has reached the release voltage, VDD may still be below the release voltage and VOUT may not be
switched to H.
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Figure 2. Location of inrush current occurrence in reset IC
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Voltage drop and unstable operation
caused by inrush current (1)

When the inrush current is large, an oscillation of the VDD
voltage occurs near the release voltage following the
sequence below.

(1) When the voltage approaches the release voltage, the
amount of inrush current increases.

(2) R2 causes a voltage drop in proportion to the amount of
inrush current.

(3) The VDD voltage drops along with (2).

(4) Since the VDD voltage drops, the amount of inrush current
decreases.

(5) Since the amount of inrush current decreases, the VDD
voltage increases.

(6) Returns to (1).

Voltage drop and unstable operation
caused by inrush current (2)
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Figure 3. Inrush current near release voltage

4 When the VIN voltage is close to the release voltage
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VIN while oscillating slightly.

disappears. Therefore, it appears that the state has
suddenly changed from a VDD clamped state to VOUT
and VDD VIN.

the setting.

In this section, it appears that VDD stops increasing near the
release voltage. However, VDD is still increasing slightly with

When VDD exceeds the release voltage, the inrush current

=H

It also appears that the release voltage for VIN is higher than

When the VIN voltage remains at a value that keeps the
VDD voltage in this section, the VDD voltage cannot exceed
the release voltage and VOUT = L is maintained.

It appears as if no reset release is performed even when the
input voltage exceeds the release voltage for VIN.

Figure 4. Effect of inrush current on rise waveform of power supply
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Countermeasure using input capacitor
When the capacitor CIN is located between the VDD
terminal and ground, the electric charge that is necessary
to increase the voltage over the release voltage is
compensated and the comparator can reach a state above
the release voltage.

After that, the voltage drop of VDD disappears as the
inrush current disappears, resulting in VDD = VIN.
Therefore, as the value of CIN increases, it becomes more

effective.
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Figure 5. Reduction of inrush current effect by CIN capacitor
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Notice

10)

11)

12)

13)

14)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communi-
cation, consumer systems, gaming/entertainment sets) as well as the applications indicated in
this document.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensur the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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