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1. Design Specifications 
 

Vin Minimum 3.3 V- Full Load  
Vin Maximum 5.5V 
Vin Nominal 3.6V 
Vout 120V 
Iout  10mA  
Switching Frequency(SMPS) 130 KHz 
Isolation  2KVAC 

 
 

 

 

2. Circuit Description 
PMP10712 is a 1.2W isolated flyback design that supports very low Vin of 3.3V-6V and is capable of 
delivering 10mA at 120V output. The design uses LM3481 Boost controller IC which works on current 
mode operation and can be synchronized to any frequency between 100KHz to 1 MHz. 

This design was built on a 2 layer board and is a simple, low-BOM-count, and low-cost design providing 
an isolated output. 
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3. PMP10712 Board Photos 
Board Dimensions: 2125 mil *4055 mil  

                                         

Board Photo (Top) 

                                         

Board Photo (Bottom) 
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4. Thermal Data  
 

 

 

 

 

IR thermal image taken at steady state with 3.5 Vin and 120V@10mA output   
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5. Test results  
 

5.1 Efficiency Chart 
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5.2 Efficiency Data 

Vin (V) Iin (A) Vout 
(V) Iout (A) Pin (W) Pout 

(W) 
Efficiency 

(%) 
3.5 0.202 117.3 0.001 0.707 0.1173 16.59% 
3.5 0.24 117.3 0.002 0.84 0.2346 27.93% 
3.5 0.276 117.3 0.003 0.966 0.3519 36.43% 
3.5 0.311 117.3 0.004 1.0885 0.4692 43.11% 
3.5 0.345 117.3 0.005 1.2075 0.5865 48.57% 
3.5 0.385 117.3 0.006 1.3475 0.7038 52.23% 
3.5 0.431 117.3 0.007 1.5085 0.8211 54.43% 
3.5 0.476 117.3 0.008 1.666 0.9384 56.33% 
3.5 0.519 117.3 0.009 1.8165 1.0557 58.12% 
3.5 0.562 117.3 0.01 1.967 1.173 59.63% 

              
              

Vin (V) Iin (A) Vout 
(V) Iout (A) Pin (W) Pout 

(W) 
Efficiency 

(%) 
4.2 0.173 117.3 0.001 0.7266 0.1173 16.14% 
4.2 0.208 117.3 0.002 0.8736 0.2346 26.85% 
4.2 0.241 117.3 0.003 1.0122 0.3519 34.77% 
4.2 0.273 117.3 0.004 1.1466 0.4692 40.92% 
4.2 0.302 117.3 0.005 1.2684 0.5865 46.24% 
4.2 0.331 117.3 0.006 1.3902 0.7038 50.63% 
4.2 0.359 117.3 0.007 1.5078 0.8211 54.46% 
4.2 0.383 117.3 0.008 1.6086 0.9384 58.34% 
4.2 0.418 117.3 0.009 1.7556 1.0557 60.13% 
4.2 0.455 117.3 0.01 1.911 1.173 61.38% 

       
Vin (V) Iin (A) Vout 

(V) Iout (A) Pin (W) Pout 
(W) 

Efficiency 
(%) 

5 0.143 117.3 0.001 0.715 0.1173 16.41% 
5 0.175 117.3 0.002 0.875 0.2346 26.81% 
5 0.206 117.3 0.003 1.03 0.3519 34.17% 
5 0.236 117.3 0.004 1.18 0.4692 39.76% 
5 0.264 117.3 0.005 1.32 0.5865 44.43% 
5 0.291 117.3 0.006 1.455 0.7038 48.37% 
5 0.317 117.3 0.007 1.585 0.8211 51.80% 
5 0.342 117.3 0.008 1.71 0.9384 54.88% 
5 0.365 117.3 0.009 1.825 1.0557 57.85% 
5 0.389 117.3 0.01 1.945 1.173 60.31% 
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6. Test results  
 

6.1 Startup 
 

 

Startup into No Load at 3.5 Vin 

C1- Vin 

C2-Vout  
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Startup into Full Load(10mA) at 3.5 Vin 

C1- Vin 

C2-Vout  
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Startup into No Load at 5 Vin 

C1- Vin 

C2-Vout  
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Startup into Full Load(10mA) at 5 Vin 

C1- Vin 

C2-Vout  
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6.2 Output Voltage Ripple and Switch Node Voltage 
 

 

Ch1 - Switch Node Voltage  

 Ch2-Output Voltage Ripple at 3.5Vin @ 10mA output   
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Ch1 - Switch Node Voltage  

 Ch2-Output Voltage Ripple at 5Vin @ 10mA output   
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warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.
TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
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OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
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JESD46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
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subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent TI
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
Reproduction of significant portions of TI information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use of any TI components in
Buyer’s safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.
Only those TI components that TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
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