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Feature 
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Cumulative error a
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DQ high-impedance

Data setup time to D

Data hold time to D

DQ and DM Input p

Data Strobe Tim

DQS, /DQS READ P

DQS, /DQS differen

DQS, /DQS output h

DQS, /DQS output l

DQS, /DQS WRITE

DQS, /DQS WRITE

DQS, /DQS rising e

DQS, /DQS low-imp

DQS, /DQS high-im
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0

0

0

0
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0
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0.9 
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Parameter 
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Command and Add

Command and Add

Control & Address I

Calibration Timi

Power-up and RES

Normal operation F

Normal operation sh

Reset Timing 

Exit Reset from CKE
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Exit Self Refresh to 

Exit Self Refresh to 
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Power Down Tim
Exit Power Down w
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CKE minimum pulse
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Timing of PRE com

Timing of RD/RDA c

Timing of WR comm

Timing of WRA com

Timing of WR comm
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mand to Power Do
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tRA

tR

tR

tFA

tFA

c) levels 
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AC
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AC
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tIP
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tZQ

tZQ
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tXS

tC
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RD 

RD 
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36 
max 

(4tCK,6ns) 
max 

(4tCK,7.5ns) 
30 

40 

45 

45+125 

120 

560 

512 

256 
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10ns) 

ax(5tCK,tRFC+ 
10ns) 

tDLLK(min) 
tCKE(min) + 

1tCK 
max(5tCK, 

10ns) 
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10ns) 

max 
(3tCK,6ns) 

ax(10tCK, 24ns) 

ax(3tCK, 5 ns) 

1 

tCKE(min) 

1 

1 

RL + 4 +1 

+ 4 +(tWR/tCK) 

WL + 4 +WR+1 
WL + 2 +(tWR/ 

tCK(avg)) 
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AC Timing
Parameter 
Timing of WRA com
BL4MRS) 

Timing of REF com

Timing of MRS com

ODT Timing 

ODT high time witho

ODT high time with 

Asynchronous RTT 

Asynchronous RTT 

ODT turn-on 

RTT_NOM and RTT

RTT dynamic chang

Write Leveling T

First DQS pulse risi

DQS/DQS delay aft

Setup time for tDQS

Hold time of tDQSS

Write leveling outpu

Write leveling outpu
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mmand to Power Do

mand to Power Do

mmand to Power Do

out write command

Write command an

tum-on delay (Pow
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T_WR turn-off time

ge skew 

Timing 

ng edge after tDQS

ter tDQS margining

SS latch 

S latch 

ut delay 

ut error 
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wn entry 

own entry 
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wer-Down with DLL

wer-Down with DLL
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L frozen) 

L frozen) 
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e is programmed 
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Symbol 

tWRAPDEN 

tREFPDEN 

tMRSPDEN 

ODTH4 

ODTH8 

tAONPD 

tAOFPD 

tAON 

tAOF 

tADC 

tWLMRD 

tWLDQSEN 

tWLS 

tWLH 

tWLO 

tWLOE 
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1 

OD(min) 

4 

6 

2 

2 

-225 
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ns 

ns 
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tCK(avg) 
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