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T3t DCCPUMP H-&, clock =3¢ duty error ratios
Abstract 275le] 0|2 TINY code® WHE F DUTY ERROR
In this paper, novel analog duty cycle corrector (DCC) with a DETECTOR -3, T8]i oPd=7 clocks TAE clock 22
digital duty error detector is proposed. The digital duty error detector W&3sl= ADBUFFER #& So2 FAHT
measures the duty error of the clock and converts it into a digital code. N
This digital code is then used to accurately correct the duty ratio by I [T | sonwe i
adaptively steering the charge-pump current. The proposed duty cycle « ‘ > > B

corrector was implemented using an 80nm DRAM process with 1.8V

supply voltage. The simulation result shows that the proposed duty

cycle corrector improves the settling time up to 70~80% at S00MHz 1 e
clock frequency for the same duty correction accuracy as the oo ’—DL o PR

[DCCPUMP

conventional analog DCC. L] ‘ e
| ] "
I . Introduction
Double data rate synchronous DRAM (DDR SDRAM)°|it} Fig. 1 Proposed analog duty cycle corrector.
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IL. Proposed Duty Cycle Corrector
Fig.l & ¥ =FolA] A2t} adaptive current-steering duty

cycle corrector (ACS-DCC)Q] A A& F+2E L}ERHTE ACS-
DCCE  U4ZHE  clock A1%2]  duty errors HAIE=
CORRECTOR 33} DCC capacitor®ll adaptived}7] HFE (@
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Fig. 2 Digital duty error detector: (a) overall block diagram (b)
unit cell structure.
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Fig. 3 Digital duty error detector®] timing diagram.
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Fig. 4 Adaptive current steering current pump
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DC[0] | DC[1] | DC[2] | DC[3] | DC[4] | DC[5] | DC[6] | DC[7]

BW 41 21 1 1 1 1 21 41

TMC 1 1 1 1 1 1 1 1

466

Table 1 Digital code 2 current strength: BW (binary weighted), TMC
(thermometer-coded)

Il. Simulation Comparison

AbE B2 dse HSstA, DRAM 80nm
olgste  FE  AY  18velA  FHst=
AASA. Fig. 5 & AAE gz dig SPICEE &
simulation 238 RHolF i =, F FI4 500 MHzol 4]
ordinary % maximum current gaine %Y= conventional ©}'dE 1
DCC9 proposed ACS-DCC ©l thdt Z}7}9] settling time=
UERATE Settling time©] 12us® A1 E ordinary current gaing

LA

3 3

KN
ACS-DCCE
3

o

Z¥= conventional °FZg 2 DCCo| H]d maximum current
gaing 7}% conventional °FEE 1 DCCY settling time= <F

90%7} HA HAT jitters 16 W) EFo R F713F AL & S

Atk &, 71¥9 oldR DCCE AAHHE current gainl Z
Q&) settling time¥} HBE=IFO]  trade-off’t WAYSHAl Hul

AR AlkE ACS-DCCe %+ duty error ratio”} & H.7F
%7] TFZFoll+= conventional o}'g =1 DCCE. T} 16 v 9] current
gaine ZHAl Ho] duty error® WEA B ASA| WL duty error
ratio”’} A=A} ZbolFol uwlel current gain%® A3 wlEol
obg® DCCY FYeT AT THA A =
o Aok

conventional
settling time©] °F 70~80% 7A@ ZA3E B

- =
==
=

Tal

ACS-DCC
Conventional DCC with max. current gain
Conventional DCC

Fig. 5 Settling timeol] W&t Al E&o]d A}

IV. Conclusion
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