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A Design of On-chip Clock Generation PLL for Low Jitter and Small Chip Area
Hiroyasu YOSHIZAWA | Kenichi NAKASHI and Kenji TANIGUCHI
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Abstract: A design of clock generation PLL which improves the jitter performance and reduces the chip
area is described. To reduce the VCO jitter, DC voltage regulator for stabilizing the supply voltage of
PLL and a design method of optimum PFD characteristics are proposed. Utilizing the proposed design
method, the jitter of the PLL is reduced to 40psec at 320MHz operating frequency under the noisy supply
voltage condition. For the reduction of chip area, a filter circuit with variable capacitance are realized by
a buffer and a small fixed capacitance. A new VCO bias circuit is also proposed to realize the linear VCO
characteristics. The effective performance of the proposed filter and bias circuit is confirmed by SPICE
simulation.

Keywords: Clock generation PLL, Low jitter, Filter with variable capacitance

1. L & I 2. Sy IDEE
PR BT R, M E RGN (CADSUN) (345 2 ik PLLO Y » # MM T 2720y 205 4 3>

BLTHY, B 1 Fo 7 LICBH I ERZ D 70 il (BAEE=— 2 Rl ) 2 NEHC S 3% T
2 DERPEBENZIIFE TS, 2nkH % HD. MEHBEBEORIANR 7 0y Joddiicsy vy s

VLS N D FEIEIL, TERBROF o 7T THEBEAT W T BWRARE LS A B, MRS S 2 0%
SRFLELVF 9T CERT DL AT LA v F o 7 %l Ha. PLLIZB T2V 205 INIZRSLE 2 L1
L L, ZOMENBIERERIIZITAN TV BY, B5H, ARXTIEANEYL &hf% EHETE S X,

PLL (Phase Locked Loop) (3[JHILFE S 2 7 412 FHELEAS LAY Sl 2§ VCORIEPARIL D 2 iz nw T
I oH70y 7 DA SRdklEE LTLIFLIEEMY s oy Z O E R L7,
TWBHETH S, W 27 L E2KT 544, PLL

b2t RER & 4T 7 I B T b S, 2.1 BEBREXREL
LL, YRFLEYF v 7DLH 2 KB g~ F@JuVXTALHLHH5£W%§MﬁmLfMT
7ay 7GR T4 Nl DRBEIC L Y PLLIC HoH, KURT LS ICPLLE G 7+ 0 7ok
39 BERIFL ISR B T2 f L < e » T B, i1, +/7M%¢Wm07w%Md+v7Lgm&én
cBHEEDK N E 72 0y 7D mEAL T AT TNWEED» DALy F o TN TN &
< Uy (NIHES o R AN RS DN BTG XL L Y, BEEIEOR S X IZPLLINO
DEEH E) DK By AR 2 D R E AT S e, Uy 2 EMAZED
7 A NFEDK 2 F o A& AT RO WEEEAE S XI2x) L TR VCO TR 2 G 5 X125
Kz I N F TPLLO @Ak £ J2BL3 B MRz D T MELcd2 ik Ezons ﬁ,@%u%%amm

Wi 2> TERDY AFLTIEY v ¥ D&M, 740 L7229 A IS 355 Th 5. £ 72, WHIEIE £ %
Z DR, EH T 8 (VCO) 2 SR I e £ ALY B 2 & THAES R A L2 VCORIEEI x5
TEDBIZAL CPIHRER DY) £ 98BS 2 PLLI O R TOXLIEITE D709, ¢m TGN 250
B WEIEIZ OV TS 2179 . L, LN & U CTEFig 20283 2 #i3(o0 ] ik
2GR L7, USRS L9 12, BUE & b PNEEN 8
DELL(PMOSOPHLI EN7 = v &2 FN) & 1053

VL1045 12 H 21 1A WA — &% B &)1, R (AMP) % B T {1k %
w AT R T LA R W@z 2 E TN ELEEE T I TH 5,
o TR SN 1R Flg.2(a) (3 AMP O Jj %, (b) (3 AMP Tl % 41 2

ook ARDKRTERTE TR R



9 —

I

Wi - 7

(switching noise etc.)

J_ T

digital circuits

supply voltage

(ripple of I

converter etc.)

L

l lfnalog circuits(PLL ctﬁl

global supply voltage line

LSI ~—

Fig.1 A model of power supply in system LSI.

Table-1 Specifications of Regulators.

regulator(a)
39 - 46dDB
(19 - 21dB)

regulator(b)
16-56dB
(21-32dB)

output S/N ratio(l)

(improvemient)

output S/N ratio(2) 7748 67dB
(improvement,) (20dB) (11dB)
output Sﬁ\l ratio(3) 53dB | 50dB
power dissipation 13.4mW ! 5.0mW

S/N ratio(1) :10% of VDD 1KHz-100MHz sin noise
S/N ratio(2) :random noise by 7bit 1IMHz LFSR
S/N ratio(3) :with load of 7bit IMHz LFSR

power dissipation :with load of 7bit 50MHz LFSR
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Fig.2 DC voltage regulator circuits.
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Fig.3 VCO jitter histogram.
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Fig.6  Jitter vs. deadzone width.
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