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Abstract
This paper describes implementation of the 50GHz RF frequency synthesizer with 0.18m silicon CMOS technology be-
ing used as an application of the IEEER02.154 USN sensor node transceiver modules. To get good performance of speed
and noise, design of the each module like VCO, prescaler, 1/N divider, fractional divider with £-A modulator, and common
circuits of the PLL has been optimized. Especially to get good performance of speed, power consumption, and wide tuning
range, N-P MOS core structure has been used in design of the VCO. The chip area including pads for testing is 1.1%0.7
mrf, and the chip area only core for IP in SoC is 1.0#0.4mr. Through comparing and analysing of the designed two kind of
the frequency synthesizer, we can conclude that if we improve a litter characteristics there is no problem to use their as
IPs.
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Fig. 3. Block diagram of frequency synthesizer circuit.
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Table 1. Plan of PLL frequency synthesis plan.

Fpll(MHz) Fvco(MHz) | N | Fractional | Err.(Hz)
868.3000031 | 1736.6000061 | 72 | 0.3583336 3.1
906.0000000 | 1812.0000000 | 75 | 0.5000000 0
908.0000153 | 1816.0000305 | 75 | 0.6666679 30.5
910.0000305 | 1820.0000610 | 75 | 0.8333359 61.0
912.0000000 | 1824.0000000 | 75 | 1.0000000 0
914.0000153 | 1828.0000305 | 76 | 0.1666679 30.5
916.0000305 | 1832.0000610 | 76 | 0.3333359 61.0
918.0000000 | 1836.0000000 | 76 | 0.5000000 0
920.0000153 | 1840.0000305 | 76 | 0.1666679 30.5
922.0000305 | 1844.0000610 | 76 | 0.8333359 61.0
924.0000000 | 1848.0000000 | 76 | 1.0000000 0
2404.9999695 | 4809.9999390 {100| 0.2083321 -61.0
2410.0000305 | 4820.0000610 | 100} 0.4166679 61.0
2415.0000000 | 4830.0000000 [100| 0.6250000 0
2419.9999695 | 4839.9999390 [100| 0.8333321 -61.0
2425.0000305 | 4850.0000610 [101] 0.0416679 61.0
2430.0000000 | 1860.0000000 {101| 0.2500000 0
2434.9999695 | 4869.9999390 [101| 0.4583321 ~61.0
2440.0000305 | 4880.0000610 {101| 0.6666679 61.0
2445,0000000 | 4890.0000000 |101] 0.8750000 0
2449.9999695 | 4899.9999390 |102| 0.0833321 -61.0
2455.0000305 | 4910.0000610 [102| 0.2916679 61.0
2460.0000000 | 4920.0000000 {102| 0.5000000 0
2464.9999695 | 4929.9999390 [102] 0.7083321 ~61.0
2470.0000305 | 4940.0000610 |102| 0.9166679 61.0
2475.0000000 | 4950.0000000 [102| 0.1250000 0
2479.0000305 | 4959.9999390 [102| 0.3333321 ~61.0
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Table 2. Performance parameters of the PLL circuit.

Reference frequency 6MHz
Loop bandwidth 300KHz
VCO gain 200MHz/V
N division ratio 72, 75, 76, 100, 101, 102
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Fig. 9. Simulation result of 1/5 divider circuit,
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