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Power management control

Flyback switch control

Output voltage control

Harvester Operation
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Rload

Power management control

Flyback switch control

Output voltage control
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*Power converted Is bounded
between two limits U, and U,
*Power converted must be stored
in C,...

*The output power of the
harvester equals 20 uW when
Ustore=50V.
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Ii P Work Goals

e Create an interface between the harvester and
the smart power management.

* Measure initial voltage U, and U
saturation to calculate U1 and U,

store

e Calibration mode.

e Estimate the power consumption of this
interface.
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*The successive approximation ADC is
known as one of the best candidates in
terms of low power

*The model contains VHDL-AMS block
and ELDO netlist blocks using 0.35um
AMS technology

Successive Approximation
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*The signal is sampled by the DAC

*DAC output is compared with U,

*The Comparator output is connected
to SAR control.

*SAR controls the switches in the
DAC

3 references used: Uyy, U, =U 442
and gnd.

*SAR ADC modes: sampling mode,
Inversion mode and charge
redistribution mode

Clock¢

Successive Approximation
ADC Architecture
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- Successive Approximation
I!P ADC Modes lL®

*The sampling mode: amole o]
*In the first half of the first clock JT
Ucm
cycle.
*DAC Bottom plates are connected to
Ui, .
*DAC upper plates are connected to

Ucm' sample \\Q \\Q \\Q \\Q Uin
°UdacTop :Udd /2

Ucm
o

Comp_out

UdacTop

4Cu| 2Cu Cu Cu

Comp_out

*The inversion mode:
*|n the second half of the first UdacTop
clock cycle
*DAC Bottom plates are connected
to U,
.UdacTop :Udd _Uin Inverting A\ \ \ \
*The output of the comparator 0 % 9  QUcm
represents the MSB 12
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- Successive Approximation
I!P ADC Modes lL®

*The charge redistribution mode: o]
*In the next N clock cycles.

Comp_out

UdacTop

*Depending on the Comparator, the acu| 2cu|  cul cu
SAR control connects the DAC bottom
plates to Uy, or gnd.

First bit=1

. . . Ud::& \\? \\? &\? Ucm
At the end of the charge redistribution
mode, the digital output bits P

correspond to input signal .

Comp_out

UdacTop

*The SAR ADC used in the harvester
conditioning circuit:

*8 bits

*Ts=3.6ms and internal clock=2.5Khz ‘ L \

4Cu 2Cu Cu Cu
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Udd =2.5V

*The comparator is designed using é oy al ;
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up DAC and The SAR Control

*The DAC netlist:
Total capacitance=(2N-1)C,
*Binary weighted capacitor
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Iip SAR ADC into The Harvester y2mc
Conditioning Circuit
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eCalibration is started.

*Measuring initial voltage
UI‘ES'

*Measuring U, IN
saturation.

*Resolution=(2.5/28).20=
0.2 V.

*Flyback disables the SAR
ADC.

U, and U, are calculated.

* Normal cycles are started.
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Calibration Technique
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*Example: long time
simulation 11 s.

volt{v)

Calibration cycle repeated
every 900ms.

—Ustore
—store measured

R
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S 10.8
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.
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lip Conclusion

|nterface between the Harvester conditioning
circuit and the flyback control Is done.

*The estimated power consumed of the SAR ADC
IS 1.25uUW In one step conversion and the average

power consumption equals to 180nW.
—The comparator is the dominant block in terms of
power consumption.

Calibration technique is implemented to achieve

optimal electromechanical conversion . i
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