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Collector Characteristic Curves 

 
 

 
 

Figure (b): 
 

• If VCC = 0 → BE and BC are forwarded → 

BJT in Saturation Region → IC 

independent of IB. 

 

• Points A-B: as VCC increased, VCE 

increased but still VCE < 0.7 and BC is still 

forwarded. (IC still increasing) 

 

• Points B-C: VCE > 0.7 → BC: reversed, and 

BJT in the Linear region (IC = βDC IB) and  

VCE continues to increase 

Note: βDC is dependent on IC and 

Temperature so the curve is not flat. 

 

• Point C: BJT in breakdown region: at 

high VCE, the reversed-biased BC junction 

breakdown and IC increase rapidly.  

Note: A transistor should never be 

operated in this breakdown region. 

 

Figure (c): 
 

• A family of collector characteristic curves 

is produced when IC versus VCE is plotted 

for several values of IB, as illustrated.  

 

• When IB =0, the transistor is in the cutoff 

region although there is a very small 

collector leakage current as indicated. The 

amount of collector leakage current for IB 

=0 is exaggerated on the graph for 

illustration. 
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Cutoff 

 

• BE and BC junctions 

are reversed biased 

• Collector Leakage 

Current ICEO is 

extremely small and 

is neglected. 

 
Saturation 

 

• As IB increases due 

to increasing VBB, IC 

also increases due to 

the increased voltage 

drop across RC.  

 

• When the transistor 

reaches saturation, IC 

can increase no 

further regardless of 

further increase in IB.  

• BE and BC junctions 

are forward biased. 

 

 

• IC = βDC IB is no 

longer valid.  
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More about βDC 

The βDC is not truly constant but varies with both collector current and with temperature. 

 

 


