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Application Guideline for HT75xx-1/-2/-3, 
HT71xx-1/-2/-3, HT72xx, HT78xx, HT73xx 

D/N: AN0553EN 

Application Information 

When using the HT75xx-1/-2/-3, HT71xx-1/-2/-3, HT72xx, HT78xx and HT73xx series regulators 

it is important that the following application points are noted to achieve optimal operation. 

External Circuit 

It is important that external capacitors are connected to both the input and output pins. For the input pin, 

suitable bypass capacitors as shown in the application circuits should be connected especially in situations 

where a battery power source is used which may have a higher impedance. For the output pin, a suitable 

capacitor should also be connected especially in situations where the load is of a transient nature, in which 

case larger capacitor values should be selected to limit any output transient voltages.  

Thermal Considerations 

The maximum power dissipation depends on the thermal resistance of the package, the PCB layout, 

the rate of the surrounding airflow and the difference between the junction and ambient temperature. 

The maximum power dissipation can be calculated using the following formula:  

PD(MAX) = (TJ(MAX) – Ta) / θJA 

where TJ(MAX) is the maximum junction temperature, Ta is the ambient temperature and θJA is the 

junction-to-ambient thermal resistance of the IC package in degrees per watt. The following table 

shows the θJA values for various package types. 

Package θJA value °C/W 
SOT89 200°C/W 
TO92 200°C/W 

SOT23-5 500 °C/W 

Table 1 

For maximum operating rating conditions, the maximum junction temperature is 150°C. However, 

it is recommended that the maximum junction temperature does not exceed 125°C during normal 

operation to maintain an adequate margin for device reliability. The de-rating curves of different 

packages for maximum power dissipation are as follows. 
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Figure 1 

Power Dissipation Calculation 

In order to keep the device within its operating limits and to maintain a regulated output voltage, 

the power dissipation of the device, given by PD, must not exceed the Maximum Power Dissipation, 

given by PD(MAX). Therefore PD≤ PD(MAX). From the diagram it can be seen that almost all of this 

power is generated across the pass transistor which is acting like a variable resistor in series with 

the load to keep the output voltage constant. This generated power, which will appear as heat, must 

never allow the device to exceed its maximum junction temperature. 
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Figure 2 

In practical applications the regulator may be called upon to provide both steady state and transient 

currents due to the transient nature of the load. Although the device may be working well within its limits 

with its steady state current, care must be taken with load transient responses which may cause the current 

to rise close to its maximum current value. Care must be taken with transient responses and currents as 

this will result in device junction temperature increases which must not exceed the maximum junction 

temperature. With both steady state and transient currents, the important current to consider is the average, 

or more precisely the RMS current which is the value of current that will appear as heat generated in the 

device. The following diagram shows how the average current relates to the transient currents. 
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Figure 3 
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As the quiescent current of the device is very small it can generally be ignored and as a result the 

input current can be assumed to be equal to the output current. Therefore the power dissipation of 

the device, PD, can be calculated as the voltage drop across the input and output multiplied by the 

current, given by the equation, PD=(VIN–VOUT)×IIN.  As the input current is also equal to the load 

current, the power dissipation PD=(VIN–VOUT)×ILOAD. However, with transient load currents, 

PD=(VIN–VOUT)×ILOAD(AVG) as shown in the figure. 

Power-on Transition Considerations 

In order to suppress output overshooting phenomenon, it is recommended that the rise time of the 

input supply is no less than 10ms. Adding an input resistor, RS, which together with C1 acts like a 

low-pass filter can slow down the rise time of the input supply at the VIN terminal as shown below. 
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Figure 4 

The maximum value of RS is limited by ILOAD(MAX) and VDROPOUT. It can be calculated 
using the following equation. 

RS ≤
VCC − VDROPOUT

ILOAD(MAX)
 

When the RS value is chosen, the minimum value of C1 can be calculated using the following 

equation: 

C1 ≥
10ms
2.2RS
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Multiple Power Source Considerations 

For multiple power source swapping application, in order to prevent overshooting and 

undershooting on the output voltage of the HT75xx-1/-2/-3, HT71xx-1/-2/-3, HT72xx, HT78xx and 

HT73xx LDO series, it is recommended to use the application circuit shown below. VCC1 and 

VCC2 present different power sources such as USB supplies or power adaptors. RS1 and RS2 can 

be determined by 

RS1 ≤  
VCC1 − VDROPOUT

ILOAD�MAX�
 𝑎𝑎𝑎𝑎𝑎𝑎 RS2 ≤  

VCC2 − VDROPOUT

ILOAD�MAX�
 

The input capacitance C1 can be calculated by 

C1 ≥
10ms

2.2(RS1//RS2)
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   Figure 5 

The dropout voltage versus the output current curves of the HT75xx-1/-2/-3, HT71xx-1/-2/-3, 

HT72xx, HT78xx and HT73xx are shown below: 

  
Figure 6. HT7533-1/-2/-3 Figure 7. HT7550-1/-2-3 

  
Figure 8. HT7133-1/-2/-3 Figure 9. HT7150-1/-2/-3 
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Figure 10. HT7233 Figure 11. HT7250 

  
Figure 12. HT7833 Figure 13. HT7850 

  
Figure 14. HT7333 Figure 15. HT7350 

Reference Material  

Consult the HT75xx-1/-2/-3, HT71xx-1/-2/-3, HT72xx, HT78xx, HT73xx datasheet. 

For more information consult the Holtek website www.holtek.com. 

Versions and Revision 

Date Author Issue and Revision 
2020.01.22 Amy, Tang (唐瑩如) V1.00 

 

  

http://www.holtek.com/
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Disclaimer 

All information, trademarks, logos, graphics, videos, audio clips, links and other items appearing 

on this website ('Information') are for reference only and is subject to change at any time without 

prior notice and at the discretion of Holtek Semiconductor Inc. and its related companies 

(hereinafter 'Holtek', 'the company', 'us', 'we' or 'our'). Whilst Holtek endeavors to ensure the 

accuracy of the Information on this website, no express or implied warranty is given by Holtek to 

the accuracy of the Information. Holtek shall bear no responsibility for any incorrectness or leakage. 

Holtek shall not be liable for any damages (including but not limited to computer virus, system 

problems or data loss) whatsoever arising in using or in connection with the use of this website by 

any party. There may be links in this area, which allow you to visit the websites of other companies. 

These websites are not controlled by Holtek. Holtek will bear no responsibility and no guarantee to 

whatsoever Information displayed at such sites. Hyperlinks to other websites are at your own risk. 

Limitation of Liability 

In no event shall Holtek Limited be liable to any other party for any loss or damage whatsoever or 

howsoever caused directly or indirectly in connection with your access to or use of this website, the 

content thereon or any goods, materials or services. 

Governing Law 

The Disclaimer contained in the website shall be governed by and interpreted in accordance with 

the laws of the Republic of China. Users will submit to the non-exclusive jurisdiction of the 

Republic of China courts. 

Update of Disclaimer 

Holtek reserves the right to update the Disclaimer at any time with or without prior notice, all 

changes are effective immediately upon posting to the website. 
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