Lect. 27: Charge-Pump PLL
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This type of PLL has very narrow locking range

Step response simulation:
fi, =1Hz, Kop =5V /rad, K, =27x0.0lrad /s/V, and f =0.032Hz

Af_ =0.01Hz Af =0.05Hz
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Lect. 27: Charge-Pump PLL

Limitation is due to narrow linear phase detection range
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Lect. 27: Charge-Pump PLL

Wider range phase detection? " ‘
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Lect. 27: Charge-Pump PLL

Subtraction and integration Subtraction Integration
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Lect. 27: Charge-Pump PLL

Charge Pump PLL
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Lect. 27: Charge-Pump PLL
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Linear continuous-time model for charge-pump PLL
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Lect. 27: Charge-Pump PLL
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No phase margin - Unstable
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Lect. 27: Charge-Pump PLL
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Lect. 27: Charge-Pump PLL

Charge Pump PLL
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=>»Ripple reduction with small C, (=C,/10) Open loop gain:

N S S S B N Simplification as 2"d-order system
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Lect. 27: Charge-Pump PLL
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Closed loop transfer function
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Lect. 27: Charge-Pump PLL

f.. =200Hz f.. =200Hz

|, =1001A |, =100uA

Koo = 27x100rad /s /V Kyeo =27x100rad /s/V
f, =1Hz Q=07

Q=07

e EeE=
(Q dependence) (w, dependence)

Step response simulations

=>» Optimization for desired performance!
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