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The present invention disclosed an all digital
self-calibrated multiphase DLL (delay-locked loop)
(ADSCM-DLL), comprising four major blocks: a digitally
controlled delay line (DCDL), a phase detector (PD), a
lock-in unit (LU), and a calibration unit (CU). There are K
identical delay stages in the DCDL. All the delay stages are
controlled by C[M:0] and Bi[N:0]. C[M:0] is generated by
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the lock-in unit utilizing the unbalance binary search
algorithm. The calibration unit generates Bi[N:0] signal and
carefully adjusts the phase difference between every output

signal after the DLL is locked.
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the lock-in unit utilizing the unbalance binary search
algorithm. The calibration unit generates Bi[N:0] signal and
carefully adjusts the phase difference between every output

signal after the DLL is locked.

IR N A -
() AEHEEXZREXBA & (—) B -
(Z)AREZB X AH H35% K E R H

O 1002 &t 8 A K E % 48 1 % & $f £ ®@ %

102 & i X 4% #] 22 8 &
104 8 4 18 B %
106 8 = & 7T
108 & £ & 7T

EAEEACLERG FBARERT B Y
F 89 16 2 K

o &



201014187
N BB R W

[ % 8 /7 B = 3 47 48 8% )

ABRASAMNCEEIOH > HHARAMMN» — 2 Hn
MR XTBARES ALY T OB
[ & A & #F ]

MERBERAO)H S HER - HB TR IR
RCLEBRBAENEBIABRETEZIRSE £ F @2

o R > GEEAR > BR > HERTTERRMAE RS H

® & & R % % (system on a chip, SoOC)% & - & » F ik &
GBTELLHFSARAAH HEAHHNE — L LR E
EAARFANEE  BEMEEALEALSL T w4448 E % (phase
locked loop, PLL) & 3¢ #& 44 5% 1@ % (delay-locked loop, DLL)
MNEBETHGRZRELSF A ALY RS

—RMT oA EHE AN LS —FRIEHIRE S (voltage
controlled oscillator) » ML TR T HK F Z L & 18 &

O s 234 0 (itter) s 7 48 7% 81 48 58 35 2 31 4B B M (noise

immunity) & W 3£ B 44 X @B - B TR R AL & B 4 2 4 8
AR R EPROABZEANARRE T Z B TS
EBEHHKA - B —F @ HHOBBLEHEABLTS
RBRBEBMEBRALNRN A THR I ER RS A (22K
M2 BEHETABBL) EL R 2B HM R
B i

ABERAE 6,501,336 RBET - HARKER T @



201014187

ik ARNRKRERKKRE S &% H &M (output waveform)
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FSM)F# - L RA B BEXEERF LA RAOMNE YR
o AP e B ARREZIHAFEHURELESYXE
e MIRAERAALERAFTA G AT - &7
LR FHNZEEARAFT LA UARASMEZ S /8445409 2
HmAEYL BmBEARAjMEPEURSE BFAEAN LR
RERRBABRBRILBRRES £ -

A % 0 2006 %= H. H. Chang % A % % ®» IEEE J.
Solid-State Circuits % 41 % % 5 #1 % 1051-1061 B = X g
(A 0.7-2GHz Self-Calibration Multiphase Delay-Locked
Loop)' i T — A A HK MR EETEKEIK S 48405 Bk 2 R
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Crror)M F ik - M AN S M E B T OB 2 EZHT
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BO1+02)2-Fl#hw LB+ EAREZ = ERE;: B Pl
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CIM:O]# 4% 3% R % s 2k 4% 42 % B BRIEZFETHRHE
- Bt BMEEBRZZLH I m L£8 48 2250
BB AE 2 — o

B LR EE B AR B 4R K (digital domain) ¥ #
AT RBEBRBEREEM S B (unitstep) AT MAIE - % @ o
¥ 1b %% #£ (quantization error) qe LB E=-B A
HRREFE A RABR AL R R ERRERE 2 dm 2k
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£ F TREF K& 4+ ¥ i@ > m TDCDL 8] & % #
MAERNEBRZLEHFN - 59 BHELC)H =2 M
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TRl F SR BEEERhd s BEEREMERM
Moo L g — 18 B PR A H 8L E m ik (delay cell)
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ERAT BB RBATB LB RY T IR A BB TR
ik ZE(4)-

TDCDL_MIN < TREF < TDCDL_MAX (4)
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