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® Related Technology of Frequency Divider
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® Differential High Speed Divider (Prescaler)
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® With BPC technique, self—resonate frequency of prescalers can be fixed, and so
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® Operation of Phase Switch Divider
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we can dramatically decrease the power consumption of prescaler.
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*  When Ctrl = 0, PSD will perform function of modulus by 2
*  When Ctrl = 1, PSD will perform function of modulus by 2.5
» Use TSPC for high speed operating.



Fractional Dual-Modulus Prescaler (DMP)
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Programmable Counter
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Change the “’Ctrl‘’ signal to control the period.

It will perform function of modulus by 8 or 8.5
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Operation of J K Flip-Flop
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*  Avoid J=1,K=1
*  When Mode=0, Dual-Modulus Prescaler will perform function of
modulus by 8.5.

Operation of Programmable Counter
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P-counter
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S-counter

* Add ‘S’ Detector to control the ‘Mode’ signal.
Match the Signal of Programmable Counter
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* Use D Flip-flop to match the signal to avoid glitch.
Range of Modulus of Fractional Divider
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*  Modulus=P*8+S*(0.5), for 5-bit P-counter and P/S Detector.
— Modulus= 256.5~271.5 (in steps of 0.5)



Range of Modulus for Frequency Divider
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*  Modulus=2*(256.5~271.5) =513~543 (in steps of 1)
* Achieve operating frequency from 5.13 GHz to 5.43 GHz in steps of 10 MHz.

Comparison
€ Power Consumption

Original Work 4.8mW 2.9mW 7. TmW
This Work 6.16mW* 1.64mW 7.8mW
€@ Performance
Original Work 5.14~5.36 GHz 20 MHz 514~536 10 MHz
5.72~5.86 GHz 572~586
This Work 5.13~5.43 GHz 10 MHz 513~543 10 MHz

LAYOUT



Conclusion
€ By Using Phase Switch Divider with TSPC Structure

*  Create a smaller division ratio’s step of Frequency Divider.

. Operating in Higher Frequency.
€ By Using D Flip-Flops in Counter:
*  Perfect align the signal delivered to P-counter and S-counter.
*  Brings more power consumption and layout area.
Future Work
@ Finish the whole Frequency Synthesiser
@ Finish layout of Frequency Divider
€ Reduce the current used in Prescaler to decrease the power consumption.
€ Reduce the buffer used in Frequency Divider to decrease the power
consumption.

€ Change D Flip-Flops used in Counter to decrease the power consumption.
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