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2 Technology Roadmap 
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• ITRS’s roadmap for future supply voltage [1] 

• What are some foreseeable difficulties? [2] 

 

[1] ITRS, 2010 

[2] A. Matsuzawa, ISSCC 2011 Forum 
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• Stacked architecture limits signal swing 

• Conventional analog amplifier consumes 

static current 

Veff = VGS-VT 

[3] B. Razavi, McGraw-Hill 



 

  
 

                                                    

 

 

4 Motivation 

• A wide output swing amplifier (up to 0.5 V) 

– Minimally stacked architecture 

• Clock scalable power consumption 

– Dynamic operation for mixed-signal 

applications 

 

• Dynamic amplifier  A minimally stacked 

amplifier with variable power consumption 

is proposed 
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5 Proposed Dynamic Amplifier 
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6 Signal Swing and Linearity 

2011/9/13 

C
o

n
v
e

n
ti

o
n

a
l 

@
 1

.2
 V

 

P
ro

p
o

s
e
d

 

@
 1

.2
 V

 

C
o

n
v
e

n
ti

o
n

a
l 

@
 0

.5
 V

 

P
ro

p
o

s
e

d
 

@
 0

.5
 V

 

• Minimally stacked architecture gives extra margin for 

signal swing 
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7 Key Features 
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Signal Swing Power Consumption 
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• Wider output signal swing 

• Robust to voltage lowering 

• Operational at 0.5 V 

• Consumes dynamic power 

• Clock-scalable 



 

  
 

                                                    

 

 

8 Circuit Implementation 
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• CMD implemented in a dynamic amplifier 

with switches to terminate the discharging 
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9 Conclusion 

2011/9/13 

• The proposed dynamic amplifier realizes 

– 0.5 V ultra low voltage operation 

– Wider signal swing 

– Clock-scalable power consumption 
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10 0.5 V Opportunities 

• Ultra-low-power electronics 

– Mobile applications, ubiquitous wireless 

sensor systems, and green IT 

 

• Ultra-low supply voltage 

– Powered by single-junction solar cells [4] 

 

• Addressing challenges of future scaled 

devices 
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11 Future Work 

• Further detail analysis of dynamic 

amplifiers 

– Linearity analysis 

– Noise analysis 

– Design methodology 

– Different topologies 

– Calibration techniques 

• Using dynamic amplifiers to implement 

a 0.5 V pipeline ADC 
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Thank you for your attention. 
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