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A 125 MHz CMOS Delay-Locked Loop with 32-phase Output Clock

Kwang-Hun Lee* - Young-Chan Jang**

Q o

125 MHz 5 2} 370l A 327019 o 9739 288 383k X 14 F 2 (DLL: delay-locked loop) & A ¢t
ghot Al o 918 XA 1A F2ZE delay line 9] differential non-linearity (DNL)E 71415171 9] 3l 4x8 matrix
%9 delay lineS AF-&-¢-c}, W3 4x8 matrix delay line 912 ©2] U] Aol FF =& F29 A4S nAgozH
A F3h= A A 14 FZ 9] integral non-linearity (INL)< 7] ), A|te A 24 FEZ=12VY FF5AYE o

83 0.11-um CMOS &4 ol A A 23t Ak Al 4te A 314 F32= 40 MHzol 4] 280 MHz9] §% -?J}"F t”H
& 7k 1, 125 MHz & %4 ZJJ’Toﬂ 1 74 ¥ DNL} INL-& 77} +0.14/-0.496 LSB, +0.46/-0.404 LSBO] o g 29
9] peak-to-peak jitter7} 12.9 ps W &2 &2 2] 57 ¥ peak-to-peak jitter 30 ps©] T} Al ZHE 1A A A Fxzo A
A3 A 2R 717} 480 * 550 pszJr 9.6 mWol k.

ABSTRACT

A delay-locked loop (DLL) that generates a 32-phase clock with the operating frequency of 125 MHz is introduced. The proposed DLL
uses a delay line of 4x8 matrix architecture to improve a differential non-linearity (DNL) of the delay line. Furthermore, a integral
non-linearity (INL) of the proposed DLL is improved by calibrating phases of clocks that is supplied to four points of an input stage of the 4x8
matrix delay line. The proposed DLL is fabricated by using 0.11-um CMOS process with a 1.2 V supply. The measured operating frequency
range of the implemented DLL is 40 MHz to 280 MHz. At the operating frequency of 125MHz, the measurement results shows that the DNL
and INL are +0.14/-0.496 LSB and +0.46/-0.404 LSB, respectively. The measured peak-to-peak jitter of the output clock is 30 ps when the
peak-to-peak jitter of the input clock is 12.9 ps. The area and power consumption of the implemented DLL are 480 x 550 im? and 9.6 mW,
respectively.
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Fig. 6 Fabricated 32-phase DLL (a) Chip
microphotograph (b) layout
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Table. 1 Performance summary of multi-phase DLL

S|4 18 Xl £Z M5 20
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