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Technical Information 
 

VCR – Voltage Coefficient of Resistance 
 
The voltage coefficient or resistance is non-linear characteristic of resistors. It shows the resistance change 
in dependency on the applied voltage. The calculation is according the following formula: 

(Ro-R)          1     R0: measured resistance @ measuring voltage V0 
   VCR (ppm/V) = ───── * ───── * 10

6  
R:  measured resistance @ measuring voltage V 

   R        (V0-V)  

Both voltages are free selectable. The unit of the VCR is „ppm/V“, but “%/V” is quite common too, whereby 
1% correlates to 10,000 ppm. 

The resistance change at a given VCR is therefore as follows:    R = R0 ( 1 + VCR * (V-V0)) 
 
The voltage coefficient according MIL-STD-202G, Method 309 will be generated as follows: 

     (R-r) * 100  R: resistance @ specified max. working voltage E 
   VC  =  ────────   r:  resistance @ 10% of specified max. working voltage E 
          0.9 E r     

The voltage coefficient is commonly negative, i.e. the resistance is lower at higher measuring voltages (the 
reason are the conduction mechanisms in film resistors.  
With increasing resistance values the VCR values are increasing as well (at the same chip size).  
Contrary to that the VCR value is decreasing with increasing resistor sizes at the same resistance value 
(see graphic). Additional is to remark that the VCR is non-linear by itself, at higher measuring voltages the 
VCR values are lower. 
 
In practice the VCR values are only mattering at large voltage differences (V0-V; multiplier) as well as at 
high value resistors (high VCR-values). 
 

Example: While a VCR of -5 ppm/V at a  1 kΩ-resistor with a voltage difference of 10V causes a change of 

resistance of -0,005%, is the resistance change at a 1GΩ-resistor with -500 ppm/V and 100 V 
voltage difference considerable -5%! 
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The SRT chip resistor series CHR, CHS, CHM, CRB and CBW  
are available with the extension “-HT” for the  
operating temperature range up to 300°C. 

Features: 

 High temperature applications up to 300°C 
 Chip resistors in thick film technology 
 PtAg-terminals 
 Suitable for conductive epoxy applications and soldering 
 Suitable for high vacuum applications – no organics 
 Wire bondable resistors series CBW with Au-terminals available (up to 200°C) 
 Non-magnetic 

Dimensions / Technical data: 

Dimensions and electrical data are corresponding to the data of the basic series  
CHR, CHS, CHM, CRB and CBW (shown in the actual data sheets). 

Available sizes (value range according to the data sheets of the basic series): 

Size           Series CHR-HT CHS-HT CHM-HT CRB-HT CBW-HT 

0402      
0603      
0805      
1206      
1210      
1216      
2010      
2512      
4020      

Derating curve:  

  
CHx-HT 

CBW-HT 
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Special Characteristics: 

 The temperature coefficient is valid for the temperature range +25°C …+125°C (85°C for special 
TK) 

 The final measuring of the resistors takes place at room temperature! 
 Please pay attention to the interconnection technology at high temperature applications.  
 Tolerance ranges (accordingly value range in basic series data sheet and additional restrictions 

in the table below): 
 

Tolerance Series Sizes 

from 1% 

CHR-HT 1206, 2010, 2512, 4020 

CHS-HT 1206, 1210, 2512, 4020 

CHM-HT 1206, 1210, 2010, 2512, 4020 

from 2% 
 

CHR-HT 0402, 0603, 0805 

CHS-HT 0603, 0805 

CHM-HT 0805 

from 5% 
 

CHS-HT 0402 

CRB-HT 0603, 0805, 1206, 1210, 1216, 1216H 

CBW-HT 0402, 0603, 0805, 1206 

 
 Operating temperature range: -55°C ... +300°C  (CBW-HT: -55°C … +200°C) 
 Climatic category acc. to EN 60068-1: 55/300/56 (CBW-HT: 55/200/56) 
 Stability complies with the values of the basic series  

with the exception that all values 0.25% and 0.5% are replaced by 1% 

 

Packaging: 

Bulk in plastic bags: minimum 100 pieces per value 
Blistertape acc. to EN 60286-3: minimum 500 pieces per value 
Reel diameter 180 mm or 330 mm 
 

Ordering Data: 

Type – HT – value – tolerance – temperature coefficient TK 
Example: CHR 0805-HT 100K 10% TK250 

Without data for the temperature coefficient TK, the highest value in the table will be supplied.  
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