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Application Note 

High Side Switch IC and Load Switch IC 

List of Products with Countermeasures 

against Reverse Voltage Application 

Table 1 summarizes the concerns and recommended products when a reverse voltage is applied (VOUT > VIN) while the input 

and output of the high side switch IC or load switch IC are individually connected to the external power supply. Table 2 in the 

next page summarizes the recommended products equipped with countermeasure against each concern. 

 

 Table 1. Concerns and recommended products for individual input, output, and EN conditions 

 *1 VF is the forward direction voltage of the parasitic diode. 

*2 No reverse current flows in the models equipped with the reverse current protection function. 

*3 In the models without the discharge function, the phenomenon described in concern (2) does not occur. 

  

Conditions Events 

Concerns Recommended Products VIN 
condition 

 

SW 
condition 

EN 
condition 

Relation of VIN and 
VOUT 

(VOUT externally 
applied) 

Reverse current 
(Models without 
reverse current 

protection 
function)*2 

Discharge 
function 
(Models 

equipped with 
discharge 
function)*3 

OFF 
(0V) 

SW: No 
operation 
EN: No 
operation 

VIN + VF < VOUT*1 
VOUT → VIN 
Current flows in 
parasitic diode 

Discharge OFF 

(1) A reverse current 
(IREVERSE) may flow 
through the parasitic 
diode to VIN, causing the 
deterioration or 
destruction of the IC. 

Use a product equipped with the 
reverse current protection function. 

Table2 
(A) 

ON 
SW: OFF 
EN: OFF 

VIN + VF < VOUT*1 
VOUT → VIN 
Current flows in 
parasitic diode 

Discharge ON 
Current flows 

(1) A reverse current 
(IREVERSE) may flow 
through the parasitic 
diode to VIN, causing the 
deterioration or 
destruction of the IC. 
(2) A discharge current 
(IDISC) increases the 
power consumption. 

Use a 
product 
equipped 
with the 
reverse 
current 
protection 
function. 

To reduce the power 
consumption, use a 
product equipped with the 
reverse current protection 
function, but without the 
discharge function. 

Table2 
(B) 

When it is not necessary 
to reduce the power 
consumption 

Table2 
(A) 

ON 
SW: OFF 
EN: OFF 

VIN + VF > VOUT*1 Not present 
Discharge ON 
Current flows 

(2) A discharge current 
(IDISC) increases the 
power consumption. 

To reduce the power consumption, use 
a product without the discharge function. 

Table2 
(C) 

ON 
SW: ON 
EN: ON 

VIN < VOUT 

VOUT → VIN 
Current flows in 
the output 
transistor 

Discharge OFF 
The switch becomes 
bidirectional, causing a 
current flowing to VIN. 

No applicable product. - 
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Figure 1. Input, output, and EN terminals and reverse current protection and discharge functions 
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Table 2. List of products with countermeasures against reverse voltage application 

Recommended product 

(A) Product equipped with 
reverse protection 
function 

High side switch IC 
BD2240G, BD2241G, BD2246G, BD2247G, BD2248G, BD2242G, BD2243G, 
BD2262G-M, BD22621G-M, BD2264G-M, BD22641G-M, BD2265G-M, BD2266G-M, 
BD2267G-M, BD2244G-M, BD2245G-M, BD82020FVJ, BD82021FVJ, BD82022FVJ, 
BD82023FVJ, BD82024FVJ, BD82025FVJ, BD82028FVJ, BD82029FVJ, 
BD82030FVJ, BD82031FVJ, BD82032FVJ, BD82033FVJ, BD82034FVJ, 
BD82035FVJ, BD2220G, BD2221G, BD2222G, BD2220G-LB, BD2221G-LB, 
BD2055AFJ, BD2045AFJ, BD6519FJ, BD2051AFJ, BD2041AFJ, BD2065AFJ, 
BD2061AFJ, BD82065FVJ, BD82061FVJ, BD82065FVJ-LB, BD82061FVJ-LB, 
BD82006FVJ-M, BD82007FVJ-M, BD2056AFJ, BD2046AFJ, BD6516F, BD6517F, 
BD2052AFJ, BD2042AFJ, BD2066FJ, BD2062FJ, BD2066FJ-LB, BD2062FJ-LB, 
BD2068FJ-M, BD2069FJ-M 

Load switch IC 
BD6524HFV, BD6528HFV, BD6529GUL, BD2204GUL, BD6522F, BDS2EJAAGUL 

(B) Product equipped with 
the reverse current 
protection function, but 
without the discharge 
function (when the 
power consumption 
should be reduced) 

High side switch IC 
BD2220G, BD2221G, BD2222G, BD2220G-LB, BD2221G-LB, BD2055AFJ, 
BD2045AFJ, BD6519FJ, BD2051AFJ, BD2041AFJ, BD2065AFJ, BD2061AFJ, 
BD82065FVJ, BD82061FVJ, BD82065FVJ-LB, BD82061FVJ-LB, BD82006FVJ-M, 
BD82007FVJ-M, BD2056AFJ, BD2046AFJ, BD6516F, BD6517F, BD2052AFJ, 
BD2042AFJ, BD2066FJ, BD2062FJ, BD2066FJ-LB, BD2062FJ-LB, BD2068FJ-M, 
BD2069FJ-M 

Load switch IC 
No applicable product. 

(C) Product that is not 
equipped with the 
discharge function 
(when the power 
consumption should be 
reduced) 

High side switch IC 
BD2220G, BD2221G, BD2222G, BD2220G-LB, BD2221G-LB, BD2055AFJ, 
BD2045AFJ, BD6519FJ, BD2051AFJ, BD2041AFJ, BD2065AFJ, BD2061AFJ, 
BD82065FVJ, BD82061FVJ, BD82065FVJ-LB, BD82061FVJ-LB, BD82006FVJ-M, 
BD82007FVJ-M, BD2056AFJ, BD2046AFJ, BD6516F, BD6517F, BD2052AFJ, 
BD2042AFJ, BD2066FJ, BD2062FJ, BD2066FJ-LB, BD2062FJ-LB, BD2068FJ-M, 
BD2069FJ-M, BD6538G, BD2224G, BD2225G, BD2226G, BD2227G, BD6538G-LB, 
BD2224G-LB, BD2225G-LB, BD2226G-LB, BD2227G-LB, BD82001FVJ, 
BD82000FVJ, BD82001FVJ-LB, BD82000FVJ-LB, BD82004FVJ-M, BD82005FVJ-M 

Load switch IC 
BD2202G, BD2206G, BD2202G-LB, BD2206G-LB 
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Notice

ROHM  Customer Support System 
http://www.rohm.com/contact/

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

N o t e s  

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.
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