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TECHNICAL NOTE 

技术资料 
 

 

Anti-sulfurized resistors are recommended for special circuits 
 

 
注意事项：本文书可能不经预告发生变更。 详情请咨询销售。 

 

 

§0．Abstract 
In our interactions with many customers, we often encounter some problems in the use of 

voltage sharing feedback circuits for various power supply devices. Based on analysis, most of 

them are caused by the failure of resistors (resistance values become open or lower). UR has 

conducted a detailed study of the characteristics of this special circuit and SMD resistor products, 

and found that ordinary products used in voltage sharing feedback circuits will have these 

phenomena: a. Resistors are sulfurized, resulting in open resistance value; b. Resistors silver 

migration leads to lower resistance values; c. Resistors silver migration leads to open resistance 

values. 

To address above issues, anti-sulfurized products NQ and NS series have been developed. 

Thus, customers are recommended to use anti-sulfurized products for special circuits. 
 

§1． Resistors are sulfurized and resistance values become OPEN 

When there are corrosive substances such as S, Cl or Br in external atmosphere, they may enter 

the gap and react with the silver layer, resulting in partial non-conductivity or poor conductivity of 

the silver layer. In serious cases, the silver layer will be disconnected, resulting in OPEN resistance 

value. Figure 1 shows the phenomenon of an electrode being sulfurized (corroded), the silver layer 

below the plating layer at the junction of the top electrode being corroded, and Figure 2 shows the 

normal condition of an electrode. 

         
 

Figure 1 Left top terminal is corroded                    Figure 2 Right top terminal is normal 
 

 
Measure top electrode junction as shown in Figure 3 

 
 
 
 
   
 
                                                   
 
 
 

Figure 3 Top electrode junction 

 

The corroded substance in the silver layer below the plating layer at the disconnection of the top 

electrode has been measured with SEM, and the sulfur content in the corroded area is measured. 

The specific components are shown in Figure 4. 

Corroded electrode 

Sulfurized area 

Normal electrode 
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  Figure 4 Specific composition list 

 

§2．Resistors silver migration leads to lower resistance values 
 

After ordinary resistors are used in the voltage sharing feedback circuits for a period of time, tiny 

cracks may form between the G2 protective layers and the nickel layers(for ordinary products, cracks 

cannot be avoided after use). As the nickel layer and the G2 protective layer (epoxy resin) are the 

junction surface of metal and non-metal, due to the thermal expansion is different, cracks will form 

after a long time of application. When corrosive substance such as CL or Br enter from the gap, silver 

migration occurs under DC voltage, and the migrated silver is connected in parallel with the 

resistance layer, resulting in defect of low resistance. The structural diagram of a regular product is 

shown in Figure 5. 

Ionization of metallic silver occurs due to the potential difference between silver electrodes and 

the presence of water adsorbed from the surrounding environment on the surface: Ag→Ag+，H2O

→H+ + OH-；Ag+ and OH- generate AgOH precipitation at the anode end： Ag+ + OH- → AgOH；

AgOH decomposes and forms Ag2O at the anode, which is dispersed in a colloidal form. The Ag2O 

generated by 2AgOH⇌Ag2O+H2O reacts with water, causing the silver ions to move towards the 

cathode and precipitate, forming a dendritic structure (as shown in Figure 11): Ag2O + H2O⇌2AgOH

⇌2Ag+ + 2OH-. 

 

 

 

 

 

 

 

Figure 5: structural diagram of an ordinary product        Figure 6: structural diagram of an ordinary product after use 
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Typical cracks on a product that has occurred after a period of application, as shown in Figure 7. 

 

 

 

 

 

 

 

 

Figure 7 Cracks on an ordinary product after application 

 
§3．Resistors silver migration leads to open resistance values 

After Cl and Br elements have entered the gap, and under DC voltage, silver on the 

electrode is migrated, resulting in a disconnection between the electrode and the resistance 

layer and consequently an OPEN resistance value. The migration appearance is shown in 

Figure 8. 

        

Figure 8 migration appearance 
 

Detect the metal that has migrated onto the surface of the resistance layer and find it contains 
Ag with no other abnormalities, and the rest are all components originally contained in 
resistance layer. Please refer to Figure 13 for details. 

 

 

 

    

Silver on the electrode is migrated onto R layer 
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                  Figure 9 Magnified area of Figure 8 detection area       Figure 10 Magnified area of Figure 9 detection area 

 

                                                                         

                 

                         

   
 

Figure 11 Magnified detection area 1 of Figure 10                  Figure 12 Magnified detection area 2 of Figure 10  

           

                                                                         
 

 

 

 

 
Figure 13 Area 1 and 2 are detected to contain Ag 

 
As shown in Figure 14, the entire resistor surface is detected to contain corrosive substances 

such as Br, S, Cl, etc. 
 

 
 
 
 
 
 

 
Figure 14 corrosive substances are detected 

                                                                                            

§4．Series voltage sharing feedback circuit and its characteristics 
The complete machine cannot be free from AC power. Generally, to stabilize the output 

voltage, a voltage sharing feedback circuit is designed at the output end. The purpose is to ensure 

that the actual voltage can be divided onto resistors according to the resistance values. When the 

output voltage fluctuates, the voltage sharing on the resistors will also change. This change will be 

reflected in former section and adjusted by the circuit to ensure stable output voltage. However, if 

the series resistance value used changes, error signals will feedback, causing the entire machine to 

shut down. The series voltage sharing feedback circuit is shown in Figure 15. 
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Figure 15 Series voltage sharing feedback circuit 

 

a. Resistors work under DC voltage. b. The load rate of the resistors is high. c. The products 

have problems after being used by the customer for a period of time. d. This circuit is sensitive to 

resistance values, and changes in resistance values can change the values of the voltage sharing. 

 

§5．Introduction of anti-sulfurized resistors 

C4 resin silver printing has been added to anti-sulfurized products (NQ, NS series). Although 

there may be gaps between the nickel layer and the G2 protective layer, C4 cannot be 

connected to the silver layer due to it having the same component as the protective layer. The 

product structure diagram is shown in Figure 16. 

  
 

 

 

 

 

 

                                                                         

                                                    Figure 16 Product structure diagram 

 

As shown in Figure 17, the ground anti-sulfurized product has no cracks on the junction 

between C4 and G2, which can prevent the invasion of S, Cl, and Br elements. 

 

          
   

Figure 17 Ground anti-sulfurized product 
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§6．Anti-sulfurized products（NS series）patent certificate 

 
 

§7．Conclusion 

When ordinary products are used in voltage sharing feedback circuits, there may be 

phenomena such as a. Resistors being sulfurized, resulting in open resistance values. b. Resistor 

silver migration, resulting in open resistance values. c. Resistor silver migration, resulting in low 

resistance values. Ordinary chip products are not suitable for such circuits. Since there is a metal 

and nonmetallic junction surface between the nickel layer and the G2 protective layer (epoxy resin 

layer), and the thermal expansion is different, cracks will form after a long time. As there are S, Cl, 

Br and other harmful substance elements on the circuit board, but no protective measures have 

been taken for the products, harmful substance elements will contact the silver layer after 

entering the gap to activate the silver layer. Under DC voltage, silver migration occurs and the 

migrated silver is in parallel with the resistance layer, resulting in defective low resistance value. 

Based on the above analysis results, it is recommended that customers use anti-sulfurized 

products in special circuits. 
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