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Outlines 

ÅBias Cell  
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ÅTransmitter  

ÅReceiver 

ÅPLL  
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Outlines 

ÅBias Cell 

ÅBand gap Reference circuit1 

ÅBand gap Reference circuit2 

ÅComparison and Decision  

ÅStartup circuit 

ÅFolded Cascode OTA 

ÅBiasing Folded Cascode 

ÅCorners  
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ÅThe bias Cell is an 
important block, to 
provide the system 
block the desired 
Currents 
ÅIt is also necessary 

for providing a 
Constant reference 
voltage with the 
variations of the 
Supply and 
temperature 
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ÅThe Bias Cell is a simple circuit that is 
constructed from a BGR circuit and current 
mirrors providing the blocks the current they 
desired 
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BGR with PTAT current :- 

ÅThis band Gap 
Circuit Provide 
Constant Vref across 
PVT 
ÅAnd Provide a PTAT 

current that 
increases with the 
Temperature 
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BGR with PTAT current Outputs :- 

ÅThis shows Vref and Iref Vs. Temperature 
ÅWhere the Voltage varies 2mV in the temperature 

interval [-40,125] 



Band Gap Reference Circuit 1 

7/10/2013 
ASU-MIPEX Graduation Project 

2013 10 #References 

BGR with PTAT current Outputs :- 

ÅThis shows Vref Vs. supply variations 
ÅWhich shows that Vref is almost unchanged for 10% 

variation of the supply, also the circuit will function 
properly till 1.5v supply 
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BGR with PTAT current Outputs :- 

ÅThis shows the stability analysis of our BGR  
ÅWhere the PM=80.93 degree 
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BGR with PTAT current Outputs :- 

ÅThe PSR is as 
shown in figure 
=19.95m dB  
Å²ƘƛŎƘ ƛǎƴΩǘ ŀ ƎƻƻŘ 

rejection ratio 
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BGR with PTAT current Outputs :- 

ÅThis shows the stability analysis of our BGR  
ÅWhere the PM=80.93 degree 
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CMOS BGR with Sub-1-V operation.  

ÅThis BGR Provide us 
 Both Constant 
 Voltage and 
 Constant Current 
 references 

ÅBUT, PRACTICALLY 
 due to that our  
resistors are on chip 
 non ideal resistors having a Temperature 
Coefficient.it is not the case 

ÅYou can get either Constant current OR Constant 
Voltage by adjusting the Resistors ratios 
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CMOS BGR with Sub-1-± ƻǇŜǊŀǘƛƻƴ άhǳǘǇǳǘǎέΦ  

ÅThis shows Vref and Iref Vs. Temperature 
ÅWhere the Voltage varies 2mV in the 

temperature interval 
 [-40,125] 
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CMOS BGR with Sub-1-± ƻǇŜǊŀǘƛƻƴ άhǳǘǇǳǘǎέΦ  

ÅThis shows Vref Vs. supply variations 
ÅWhich shows that Vref is almost unchanged for 10% 

variation of the supply, also the circuit will function 
properly till 1.4v supply 
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CMOS BGR with Sub-1-± ƻǇŜǊŀǘƛƻƴ άhǳǘǇǳǘǎέΦ  

ÅThis shows the stability analysis of our BGR  
ÅWhere the PM=88.38 degree 
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CMOS BGR with Sub-1-± ƻǇŜǊŀǘƛƻƴ άhǳǘǇǳǘǎέΦ  

ÅThe PSR is as shown 
in figure =-7 dB  
ÅWhich is a better 

Ratio. 
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Points of 
Comparison 

BGR with PTAT Current Output BGR with Sub 1-V operation

VREF /ŀƴΩǘ ōŜ ŎƻƴǘǊƻƭƭŜŘ always =1.206v 
Varies with temp 2mV 

Designed to be 1V άŀŘƧǳǎǘŀōƭŜέ
Varies with temp 2mV

IREF PTAT current Increase with 
Temperature 

Constant current , BUT
due to no ideal Resistors

Stability Good stability 
Depending on the design of the OTA 

PSR Bad Good 

TC 

That is Why I Decide to Use the BGR with 1-V operation 


