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Application Note 

Linear Regulator Series 

Connecting LDOs in Parallel 

When you want to increase the output current capacity of an LDO, or when the power dissipation of a single LDO is insufficient, you might think of 

connecting LDOs in parallel if you need to disperse the dissipation using two LDOs. This application note provides some hints on how to connect 

LDOs in parallel. 

 

Looking at Figure 1, although it may appear that directly 

connecting the outputs of two LDOs disperses the loss, this is 

actually not the correct way to connect them. Even though the 

two LDOs may use the same rated output voltage, in actuality 

the output voltages vary between manufacturers. In this situation, 

current is supplied from the LDO with the higher output voltage. 

For example, Figure 2 shows the change in output current when 

the output voltage of LDO1 is 0.5% higher than that of LDO2. In 

this example, we can see that current is always supplied from 

LDO1, and is not dispersed to LDO2. 
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Figure 1. Circuit with the outputs of two LDOs connected directly 

 

Figure 2. Output current characteristics when there is a 0.5% variance 

in output voltage 

Parallel connection using a diode 

Figure 3 shows a parallel connection using diodes. Since there 

are diodes in the output circuit, the output voltage only drops as 

far as the forward direction voltage (hereafter indicated as VF). 

Predicting this behavior, it is necessary to take countermeasures, 

for instance by ensuring that the LDO’s set voltage only rises as 

much as VF. Also, since VF will change due to the load current 

and temperature, and VF will be inconsistent, we cannot expect 

that the output voltage will be precise. 
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Figure 3. Circuit with the outputs of two LDOs connected with diodes 

Current is supplied from the LDO with the higher output voltage 

in this circuit as well, but since the diode VF changes with the 

current flow, the voltage variance between the two LDOs can be 

absorbed. The following equation shows a balanced output 

voltage relationship. 

𝑉𝑂𝑈𝑇1 − 𝑉𝐹1(𝐼𝑂𝑈𝑇1) = 𝑉𝑂𝑈𝑇2 − 𝑉𝐹2(𝐼𝑂𝑈𝑇2) 

𝑉𝑂𝑈𝑇1: LDO1 output voltage 

𝑉𝑂𝑈𝑇2: LDO2 output voltage 

VF1(IOUT1): VF of D1 during IOUT1 

VF2(IOUT2): VF of D2 during IOUT2 
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As an example, Figure 4 shows the distribution of current for 

each LDO to supply the load when the output voltage of LDO1 

is 1% higher than LDO2 with a 3.3 V/1 A output LDO. Looking at 

the 1 A load current, we can see that even when the LDO output 

voltage variance is 1%, the current distribution is 0.64 A for 

LDO1 and 0.36 A for LDO2, which is a large variance. 

 

Figure 4. Output current characteristics when there is a 1% variance in 

output voltage 

Figure 5 shows the impact that a variance in output voltage 

between the two LDOs can have on output current. This graph 

shows the ratio of output current for each LDO, when the output 

voltage of LDO1 is higher than that of LDO2. If the output voltage 

for both LDOs is exactly the same, the output current ratio will 

be 50% (the current will be output uniformly). However, the 

current ratio will be larger as the output voltage variance 

increases. For example, if there is an output voltage variance 

with LDO1 at +1% and LDO2 at -1%, the circuit must carry an 

unbalanced current output of 77% for LDO1 and 23% for LDO2. 

 

Figure 5. Impact on output current ratio due to variance in output voltage 

The graph in Figure 6 shows the impact that an output voltage 

variance between LDOs has on the output current of an LDO 

parallel circuit, when each LDO used has a maximum value of 1 

A for the recommended output current. When there is absolutely 

no voltage variance between LDOs, the current for both LDOs 

flows uniformly, allowing for a 2 A output (1 A+1 A). The current 

value that can be outputted will decrease as the LDO output 

voltage differential increases. When there is a variance in output 

voltages, such as +1% for LDO1 and -1% for LDO2, the system 

can only output up to 1.37 A with a 2 A current capacity. This is 

because for an LDO with a maximum recommended output 

current value of 1 A, when either LDO reaches 1 A, this will be 

the system’s maximum output current. 

 

Figure 6. Impact on maximum output current due to variance in output voltage 

The graph in Figure 7 shows the load regulation. As the output 

voltage falls below the LDO output at the amount of VF and the 

load current increases, VF will increase, and thus the output 

voltage will fall further. 

 

Figure 7. Load regulation
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Parallel connection using a ballast resistor 

Figure 8 shows a parallel connection using resistors. Since there 

are resistors in the output circuit, the output voltage drops along 

with the increase in load current. 

IN OUTVIN

VOUT

ILOAD

IN OUT

RL

LDO1 : VOUT1

LDO2 : VOUT2
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Figure 8. Circuit with the outputs of two LDOs connected with resistors 

In this circuit as well, current is supplied from the LDO with the 

higher output voltage. When the output current of the LDO on 

the higher voltage side passes through the ballast resistor and 

the voltage drops, making the voltage of the LDO on the lower 

voltage side the same, power supply will begin from the LDO on 

the lower voltage side as well. In this way, current is supplied to 

the load from each LDO, while balancing the output voltage 

using the drop in voltage from the resistor. The following 

equation shows a balanced output voltage relationship. 

𝑉𝑂𝑈𝑇1 − 𝐼𝑂𝑈𝑇1 × 𝑅𝐵𝐴𝐿𝐿𝐴𝑆𝑇 = 𝑉𝑂𝑈𝑇2 − 𝐼𝑂𝑈𝑇2 × 𝑅𝐵𝐴𝐿𝐿𝐴𝑆𝑇 

𝑉𝑂𝑈𝑇1: LDO1 output voltage [V] 

𝑉𝑂𝑈𝑇2: LDO2 output voltage [V] 

𝐼𝑂𝑈𝑇1: LDO1 output current [A] 

𝐼𝑂𝑈𝑇2: LDO2 output current [A] 

𝑅𝐵𝐴𝐿𝐿𝐴𝑆𝑇: Ballast resistor [Ω] 

The relationship between the ballast resistor, the current split 

between IOUT1 and IOUT2, and the voltage variance between 

LDOs is shown in the following formula. 

𝑅𝐵𝐴𝐿𝐿𝐴𝑆𝑇 =
|𝑉𝑂𝑈𝑇2 − 𝑉𝑂𝑈𝑇1|

|𝐼𝑂𝑈𝑇2 − 𝐼𝑂𝑈𝑇1|
   [Ω] 

if IOUT1 + IOUT2 = ILOAD 

From this equation, we can see that when we try to improve the 

current balance between IOUT1 and IOUT2, the resistor value 

increases; and even with a large voltage variance between 

LDOs, the resistor value will get larger. Further, when the resistor 

value gets larger, the voltage drop at the load point increases. 

For example, with a LDO1 and LDO2 at 3.3 V/1 A output having 

a variance of +1% and -1% respectively, the output voltage 

variance will be 66 mV (2% of 3.3 V). If we distribute the load 

current of 2 A to the LDOs at 1.2 A and 0.8 A respectively, the 

ballast resistor value will be 0.165Ω from equation (3). 

Figure 9 shows the distribution of output current for each LDO to 

supply the load. The current from LDO1 only flows up to a load 

current of 0.4 A, but this is because the output voltage of LDO1 

is higher. Since the voltage drop due to the ballast resistor 

around 0.4 A exceeds 66 mV (=0.4 A × 0.165Ω), the output 

voltage of LDO1 and LDO2 will be the same at the point of VOUT, 

and the LDO2 current will begin to flow. At 2 A, the current will 

be distributed at 1.2 A and 0.8 A, as calculated. Although we 

want to get a 2 A output current by connecting two 1 A output 

LDOs in parallel, when either one reaches 1 A, on LDOs with a 

maximum recommended output current of 1 A, the output 

current becomes this system’s maximum output current, which 

is the 1.6 A shown on the graph. 

  

Figure 9. Output current characteristics when there is a 2% variance in 

output voltage     RBALLAST = 0.165Ω 

The graph in Figure 10 shows the load regulation. As the load 

current increases, the drop in output voltage will increase due to 

resistance. The drop in voltage can be calculated with the 

following equation. For the actual drop in voltage, the load 

regulation voltage of the LDO itself will be added to this voltage. 
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𝑉𝐷𝑅𝑂𝑃 = 𝑉𝐷𝐼𝐹𝐹 +
𝑅𝐵𝐴𝐿𝐿𝐴𝑆𝑇 × 𝐼𝐿𝑂𝐴𝐷 − 𝑉𝐷𝐼𝐹𝐹

2
   [𝑉] 

𝑉𝐷𝐼𝐹𝐹: LDO1 and LDO2 output voltage variance [V] 

𝑅𝐵𝐴𝐿𝐿𝐴𝑆𝑇: Ballast resistor [Ω] 

𝐼𝐿𝑂𝐴𝐷: Load current [A] 

if within the region where both LDO1 and LDO2 current 

flows. 

 

Figure 10. Load regulation 

RBALLAST = 0.165Ω 

Shown next is an example of an LDO with an output voltage 

precision of ±3%, including temperature characteristics. With a 

LDO1 and LDO2 at 3.3 V/1A output having a variance of +3% 

and -3% respectively, the output voltage variance will be 198 mV 

(6% of 3.3 V). If we distribute the load current of 2 A to the LDOs 

at 1.2 A and 0.8 A respectively, the ballast resistor value will be 

0.495Ω from equation (3). 

Figure 11 shows the distribution of output current for each LDO 

to supply the load. As with the previous example where the 

output voltage variance is ±1%, the current will be distributed as 

calculated. 

The graph in Figure 12 shows the load regulation. As the ballast 

resistor value gets larger, the voltage drop due to the load 

current increases. 

 

 

Figure 11. Output current characteristics when there is a 6% variance 

in output voltage     RBALLAST = 0.495Ω 

 

Figure 12. Load regulation 

RBALLAST = 0.495Ω 

As explained above, the output voltage variances for each LDO, 

the distribution of output current and the drop in output voltage 

have a trade-off relationship. It is necessary to determine the 

ballast resistor value while considering the entire balance of 

characteristics. 

Since the output current flows to the ballast resistor, a large 

power loss occurs. Confirm that the rated power of the resistors 

that will be used are fulfilling the specs. According to JEITA 

(RCR-2121A/B Guideline of Notabilia for Fixed Resistors for Use 

in Electronic Equipment), resistors are recommended for use at 

a rated power of 50% or lower. 
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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 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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