A Fast-Locking All-Digital Fractional-Ratio Multiplying DLL
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2. Purpose
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3. Research Method
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3.2. Harmonic Lock Detector (HLD)
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3.3. Select Logic
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3.4. Digital Control Delay Line (DCDL)
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4. Experimental Results

Post-layout simulation:

(N/M=10/3, Teik_ext = 30ns )
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Table 4-1

Maximum & Minimum Overall Frequency Range

Input Frequency Range (MHz)

Output Frequency Range (MHz)

Pre-Layout 10.00~88.50

59.95~173.61

Post-Layout 1.00~50.00

4.00~114.32

Table 4-2

MDLL Performance Comparison In Paper Reference [1]

[1] TCAS-I Our Work
Architecture All Digital All Digital
Technology TSMC 65nm TSMC 90nm
Supply (V) 1.0 1.0
Output Freq. (GHz) 0.7-2.0 0.004-0.114

N={1,4,5,8, 10}
M={1, 2, 3}

Multiplication Factor [N]
/ Division Factor [M]

N={1,4,5,8, 10}
M={1,2, 3}

Peak-to-Peak jitter (ps) 22

250.60

@x-GHz @2-GHz (1.1% UI) @0.111-GHz (0.83% UI)
RMS jitter (ps) 2.859 73.90
@x-GHz @2-GHz (0.14% UI) @0.111-GHz (0.25% UI)
Power (mW) 3.31 0.20049972
@x-GHz @1-GHz @0.111-GHz
Chip Area (mm?) 0.019 0.0360491
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5. Conclusion
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