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  DDR3 Integrated Module [iMOD]:

" "‚"XDD?XDDS?3057X"ø"20297X
" ‚"3057X"egpvgt/vgtokpcvgf."rwuj1rwnn"

K1Q
" ‚"Rcemcig<"38oo"z"44oo"z"304oo."

35"z"43"ocvtkz"y1"493dcnnu
" ‚"Ocvtkz"dcnn"rkvej<"3022oo
""Urceg"ucxkpi"hqqvrtkpv
""Vjgtocnn{"gpjcpegf."Korgfcpeg"
ocvejgf."kpvgitcvgf"rcemcikpi
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ukipcnu0
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*EN+<"8.":."32."33."cpf"35

" ECU"*YTKVG+"ncvgpe{"*EYN+<"8."9.":."
9, and 11

FEATURES

" Hkzgf"dwtuv"ngpivj"*DN+"qh":"cpf"dwtuv"
ejqr"*DE+"qh"6

" Ugngevcdng"DE6"qt"DN:"qp/vjg/hn{"
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" Ugnh1Cwvq"Tghtguj"oqfgu
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Benefits

,Pqvg<""Vjku"kpvgitcvgf"rtqfwev"cpf1qt"kvu"urgekhkecvkqpu"

ctg"uwdlgev"vq"ejcpig"ykvjqwv"pqvkeg0""Ncvguv"fqewogpv"

ujqwnf"dg"tgvtkgxgf"htqo"NFK"rtkqt"vq"{qwt"fgukip"

eqpukfgtcvkqp0

      ORDER NUMBER        SPEED GRADE     PKG FOOTPRINT      I/O        PITCH      PKG NO.

38oo"z"44oo 271

iMOD Part Information
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Sample Part Number: L9D3256MxxSBG2

Word = 256MB

Speed Grade

1.5ns / 667MHz

1.25ns / 800MHz

1.07ns / 933MHz

15

125

107

256ML9D3

Temperature

Industrial (-40oC to 85oC)

Extended (-40oC to 105oC) 

Military (-55oC to 125oC)  

I

E

M

Note:  Not all options can be combined.  Please see our Part Catalog for available offerings.

XXS BG2 

DDR3 iMOD

Wordwidth
 x72
x80

S = Single Channel

16 x 22mm 
PBGA

Code

Code

X XXX

Commercial (0oC to 70oC) C
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FEATURES

FIGURE 1 - DDR3 PART NUMBERS

Eqphkiwtcvkqp

Tghtguj"Eqwpv

TQY"Cfftguukpi

Dcpm"Cfftguukpi

Eqnwop"Cfftguukpi

]:"Ogi"z":"dcpmu"z"38_"z"6

8K

54M"*C]34<2_+"*C]36<2_+

:"*DC]4<2_+

3M"*C];<2_+

     Parameter         256 Meg x 72/80                                                           

TABLE 1:  ADDRESSING



Bank

Active

ReadingWriting

Activating

Refreshing

Self

refresh

Idle

Active

Power-

Down

ZQ

Calibration

From any

state

Power

applied
Reset

Procedure
  Power

on
Initialization

MRS, MPR,
write

leveling

Preharge

Power-

Down

Writing

Automatic

Sequence

Command

Sequence

Preharging

READ

READ READ

READ AP

READ AP

READ AP

PRE, PREA

PRE,  PREA PRE,  PREA

WRITE

WRITE

CKE L CKE L

CKE L

WRITE

WRITE AP

WRITE AP

WRITE AP

PDE

PDE

PDX

PDX

SRX

SRE

REF

MRS

ACT

RESET

ZQCL

ZQCL/ZQCS

Reading

ACT = ACTIVATE   PREA=PRECHARGE ALL   SRX = Self refresh exit

MPR = Multipurpose register  READ = RD, RDS4, RDS8   WRITE = WR, WRS4, WRS8

MRS = Mode register set  READ AP = RDAP, RDAPS4, RDAPS8  WRITE AP = WRAP, WRAPS4, WRAPS8

PDE = Power-down entry  REF = REFRESH    ZQCL = ZQ LONG CALIBRATION

PDX = Power-down exit  RESET = START RESET PROCEDURE  ZQCS = ZQ SHORT CALIBRATION

PRE = PRECHARGE  SRE = Self refresh entry
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STATE DIAGRAM

FIGURE 2 - SIMPLIFIED STATE DIAGRAM
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Vjg" FFT5" UFTCO" wugu" fqwdng" fcvc" tcvg" ctejkvgevwtg" vq" cejkgxg" jkij"
urggf"qrgtcvkqp0""Vjg"fqwdng"fcvc"tcvg"*FFT+"ctejkvgevwtg"ku"cp":p"rtghgvej"
ykvj"cp"kpvgthceg"fgukipgf"vq"vtcpuhgt"vyq"fcvc"yqtfu"rgt"enqem"e{eng"cv"vjg"
K1Q"rkpu0""C"ukping"TGCF"qt"YTKVG"ceeguu"hqt"vjg"FFT5"UFTCO"eqpukuvu"
qh"c"ukping":p/dkv/ykfg."qpg/enqem/e{eng"fcvc"vtcpuhgt"cv"vjg"kpvgtpcn"ogoqt{"
eqtg"cpf"gkijv"eqttgurqpfkpi"p/dkv/ykfg."qpg/jcnh/enqem/e{eng"fcvc"vtcpuhgt"
cv"vjg"K1Q"rkp0

Vjg"fkhhgtgpvkcn" uvtqdgu" *FSUz."FSUz^+"ctg" vtcpuokvvgf"gzvgtpcnn{." cnqpi"
ykvj"fcvc."hqt"wug"kp"fcvc"ecrvwtg"cv"vjg"FFT5"UFTCO"kprwv"tgegkxgt0"FSU"
ku"egpvgt/cnkipgf"ykvj"fcvc"hqt"YTKVGu0""Vjg"TGCF"fcvc"ku"vtcpuokvvgf"d{"
vjg"FFT5"UFTCO"cpf"gfig/cnkipgf"vq"vjg"fcvc"uvtqdgu0

Vjg"FFT5"UFTCO"qrgtcvgu" htqo"c"fkhhgtgpvkcn" enqem" *EMz."EMz^+0" "Vjg"
etquukpi"qh"EM"iqkpi"JKIJ"cpf"EM^"iqkpi"NQY"ku"tghgttgf"vq"cu"vjg"rquk-
vkxg"gfig"qh"Enqem"*EM+0""Eqpvtqn."Eqoocpf."cpf"Cfftguu"ukipcnu"ctg"tgi-

kuvgtgf"cv"gxgt{"rqukvkxg"gfig"qh"EM0""Kprwv"fcvc"ku"tgikuvgtgf"qp"vjg"hktuv"
tkukpi"gfig"qh"FSU"chvgt" vjg"YTKVG"rtgcodng."cpf"qwvrwv"fcvc" ku" tghgt-
gpegf"qp"vjg"hktuv"tkukpi"gfig"qh"FSU"chvgt"vjg"TGCF"rtgcodng0

TGCF" cpf" YTKVG" ceeguugu" vq" vjg" FFT5" UFTCO" ctg" dwtuv/qtkgpvgf0""
Ceeguugu" uvctv" cv" c" ugngevgf" nqecvkqp" cpf" eqpvkpwg" hqt" c" rtqitcoogf"
pwodgt"qh"nqecvkqpu"kp"c"rtqitcoogf"ugswgpeg0""Ceeguugu"dgikp"ykvj"vjg"
tgikuvtcvkqp"qh"cp"CEVKXCVG"eqoocpf."yjkej"ku"vjgp"hqnnqygf"d{"c"TGCF"
qt"YTKVG"eqoocpf0""Vjg"cfftguu"dkvu"tgikuvgtgf"eqkpekfgpv"ykvj"vjg"CEVK-
XCVG"eqoocpf"ctg"wugf"vq"ugngev"vjg"dcpm"cpf"vjg"uvctvkpi"eqnwop"nqec-

vkqp"hqt"vjg"dwtuv"ceeguu0

FFT5"UFTCO"fgxkegu"wug"TGCF"cpf"YTKVG"DN:"cpf"DE60""Cp"CWVQ"
RTGEJCTIG"hwpevkqp"oc{"dg"gpcdngf"vq"rtqxkfg"c"ugnh/vkogf"TQY"RTG-

EJCTIG"vjcv"ku"kpkvkcvgf"cv"vjg"gpf"qh"vjg"dwtuv"ceeguu0

Cu"ykvj"uvcpfctf"FFT"UFTCO"fgxkegu."vjg"rkrgnkpgf."ownvk/dcpm"ctejkvge-

vwtg"qh"vjg"FFT5"UFTCO"cnnqyu"hqt"eqpewttgpv"qrgtcvkqp."vjgtgd{"rtqxkf-

kpi"jkij"dcpfykfvj"d{"jkfkpi"TQY"RTGEJCTIG"cpf"CEVKXCVKQP"vkog0

C"UGNH"TGHTGUJ"oqfg" ku"rtqxkfgf" hqt"cnn" vgorgtcvwtg"itcfg"qhhgtkpiu"
cnqpi"ykvj"CWVQ"UGNH"TGHTGUJ"hqt"Kpfwuvtkcn"rtqfwev."cu"ygnn"cu."rqygt/
ucxkpi."RQYGT/FQYP"oqfg0"

FUNCTIONAL DESCRIPTION INDUSTRIAL TEMPERATURE

Vjg" kpfwuvtkcn" vgorgtcvwtg" *K+" fgxkeg" tgswktgu" vjg"codkgpv" vgorgtcvwtg"
pqv"gzeggf"/62łE"qt"-:7łE0""LGFGE"urgekhkecvkqpu"tgswktg"vjg"TGHTGUJ"
tcvg"vq"fqwdng"yjgp"VC"gzeggfu"-:7łE="vjku"cnuq"tgswktgu"wug"qh"vjg"jkij/
vgorgtcvwtg"UGNH"TGHTGUJ"qrvkqp0""Cffkvkqpcnn{."QFV"tgukuvcpeg"cpf"
vjg" KPRWV1QWVRWV" korgfcpeg"owuv"dg"fgtcvgf"yjgp" vjg"VC" ku">2łE"
qt"@-:7łE0

EXTENDED TEMPERATURE

Vjg"Gzvgpfgf"vgorgtcvwtg"*G+"fgxkeg"tgswktgu"vjg"codkgpv"vgorgtcvwtg"
pqv"gzeggf"/62łE"qt"-327łE0""LGFGE"urgekhkecvkqpu"tgswktg"vjg"tghtguj"
tcvg"vq"fqwdng"yjgp"VC"gzeggfu"-:7łE="vjku"cnuq"tgswktgu"wug"qh"vjg"jkij/
vgorgtcvwtg"UGNH"TGHTGUJ"qrvkqp0""Cffkvkqpcnn{."QFV"tgukuvcpeg"cpf"
vjg" KPRWV1QWVRWV" korgfcpeg"owuv"dg"fgtcvgf"yjgp" vjg"VC" ku">2łE"
or >85łE0

MILITARY, EXTREME OPERATING TEMPERATURE

Vjg"Okn/Vgor"*O+"fgxkeg"tgswktgu"vjg"codkgpv" vgorgtcvwtg"pqv"gzeggf"
-55łE"qt"-347łE0""LGFGE"tgswktgu"vjg"TGHTGUJ"tcvg"fqwdng"yjgp"VC 

gzeggfu"-:7łE"cpf"NFK"tgeqoogpfu"cp"cffkvkqpcn"fgtcvkpi"cu"urgekhkgf"
kp" vjku"fqewogpv"cu" vq"rtqrgtn{"ockpvckp" vjg"FTCO"eqtg"egnn"ejctig"cv"
vgorgtcvwtgu"cdqxg"VC>105łE0
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FIGURE 3 - FUNCTIONAL BLOCK DIAGRAM
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DM0DQ4DQ7DQS0#DQ1DQ2DQ8DQS1 DQ11DQ14 DQ13
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Level REF

V + (I/O Power) CNTRL

GND (Core)

Data IO

VDD

U

V
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Y

AA

U

V

W

Y

AA

VDDQ

GND (I/O)

V + (Core Power)

271BGA-1.00MM PITCH - X72/80, SCB

        

VSSDL VDDDL

VssQ VDDQ

DQ12 DQ15

VDDDL
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FIGURE 4 - SDRAM - DDR3 PINOUT TOP VIEW

BALL /SIGNAL LOCATION (PBGA)
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TABLE 2 - BALL/SIGNAL LOCATION AND DESCRIPTION

   Ball Assignments      Symbol     Type                                                     Description                   

N32."R32."N34."P32."

N11, M22, M12, N12, 

O35."N35."N;."R34."O32."

P35."R35

P;."O;."R;

M6, N6

M7

N8

E34."D34."H34."G34."L34."

J34."W34."V34."[34."

Y34

M5

N5

M8

A0, A1, A2, 

A3, A4, A5, 

A6, A7, A8, 

A9, A10 /AP, 

A11, A12 /

BC, A13, 

A14 

BA0, BA1, 

BA2

CLKX, 

CLKX\

CKE

CS\

DMx 

RAS\

CAS\

WE\

Input

Input

Input

Input

Input

Input

Input

Input

Input

Address Inputs: Rtqxkfg"vjg"TQY"cfftguu"hqt"CEVKXCVG"eqoocpfu."cpf"vjg"eqnwop"cfftguu"

cpf"cwvq"rtgejctig"dkv"*C10+"hqt"TGCF[1YTKVG"eqoocpfu."vq"ugngev"qpg"nqecvkqp"qwv"qh"vjg"

ogoqt{"cttc{"kp"vjg"tgurgevkxg"dcpm0""C10"ucorngf"fwtkpi"c"RTGEJCTIG"eqoocpf"fgvgtokpgu"

yjgvjgt"vjg"RTGEJCTIG"crrnkgu"vq"qpg"dcpm"*C10"NQY+."dcpm"ugngevgf"d{"DC]4<2_"qt"cnn"dcpmu"

*C10"JKIJ+0""Vjg"cfftguu"kprwvu"cnuq"rtqxkfg"vjg"qr/eqfg"fwtkpi"c"NQCF"OQFG"eqoocpf0""

Cfftguu"kprwvu"ctg"tghgtgpegf"vq"XtghEC0""C121DE%<""yjgp"gpcdngf"kp"vjg"oqfg"tgikuvgt"*OT+."C12 

ku"ucorngf"fwtkpi"TGCF"cpf"YTKVG"eqoocpfu"vq"fgvgtokpg"yjgvjgt"dwtuv"ejqr."NQY"?"DE6 

dwtuv"ejqr+0

Bank Address Inputs:  DC]4<2_"fghkpg"vjg"dcpm"vq"yjkej"cp"CEVKXCVG."TGCF."YTKVG."qt"

RTGEJCTIG"eqoocpf"ku"dgkpi"crrnkgf0""DC]4<2_"fghkpg"yjkej"oqfg"tgikuvgt"*OT0, MR1, MR2, or 

MR3+"ku"nqcfgf"fwtkpi"vjg"NQCF"OQFG"eqoocpf0""DC]4<2_"ctg"tghgtgpegf"vq"XtghEC0""

Clock:  EMz"cpf"EMz^"ctg"fkhhgtgpvkcn"enqem"kprwvu."qpg"fkhhgtgpvkcn"rckt"rgt"YQTF."hqwt"YQTFu"

eqpvckpgf"kp"vjg"N;F5zzI86"rtqfwev0""Cnn"eqpvtqn"cpf"cfftguu"kprwv"ukipcnu"ctg"ucorngf"qp"vjg"

etquukpi"qh"vjg"rqukvkxg"gfig"qh"EMz"cpf"vjg"pgicvkxg"gfig"qh"EMz^0""Qwvrwv"fcvc"uvtqdgu"*WFSUz1

WFSUz^"cpf"NFSUz1NFSUz^+"ku"tghgtgpegf"vq"vjg"etquukpi"qh"EMz"cpf"EMz^0

Clock Enable:  EMG"gpcdngu"cpf"fkucdngu"kpvgtpcn"ektewkvt{"cpf"enqemu"qp"vjg"UFTCO0""Vjg"

urgekhke"ektewkvt{"vjcv"ku"gpcdngf1fkucdngf"ku"fgrgpfgpv"wrqp"vjg"FFT5"UFTCO"eqphkiwtcvkqp"cpf"

qrgtcvkpi"oqfg0""Vcmkpi"EMG"NQY"rtqxkfgu"RTGEJCTIG"rqygt/fqyp"cpf"UGNH"TGHTGUJ"

qrgtcvkqpu"*cnn"dcpmu"kfng+."qt"cevkxg"rqygt/fqyp"*tqy"cevkxg"kp"cp{"dcpm+0""EMG"ku"u{pejtqpqwu"

hqt"rqygt/fqyp"gpvt{"cpf"gzkv"cpf"hqt"ugnh"tghtguj"gpvt{0""EMG"ku"cu{pejtqpqwu"hqt"ugnh"tghtguj"

gzkv0""Kprwv"dwhhgtu"*gzenwfkpi"EMz."EMz^."EMG."TGUGV%."cpf"QFV+"ctg"fkucdngf"fwtkpi"UGNH"

TGHTGUJ0""EMG"ku"tghgtgpegf"vq"XtghEC0

Chip Select:  EU^"gpcdngu"*tgikuvgtgf"NQY+"cpf"fkucdngu"vjg"eqoocpf"fgeqfgt0""Cnn"eqoocpfu"

ctg"ocumgf"yjgp"EU^"ku"tgikuvgtgf"JKIJ0""EU^"rtqxkfgu"hqt"gzvgtpcn"tcpm"ugngevkqp"qp"u{uvgou"ykvj"

ownvkrng tcpmu0""EU^"ku"eqpukfgtgf"rctv"qh"vjg"eqoocpf"eqfg0""EU^"ku"tghgtgpegf"vq"XtghEC0""

Input Data Mask:  FOz"ku"vjg"d{g"ykfg"fcvc"ocum"hqt"vjg"tgurgevkxg";/dkv"fcvc"hkgnfu0"Vjg"fcvc"

ocum"kprwv."ocumu"YTKVG"fcvc0""D{vg"fcvc"u"ocumgf"yjgp"FOz"ku"ucorngf"JKIJ0""Vjg"FOz"rkpu"

ctg"kprwvu"qpn{."vjg"rkpu"gngevtkecn"nqcfkpi"ku"fgukipgf"vq"ocvej"vjcv"qh"vjg"FS."FSUz"cpf"FSUz^"

rkpu0""

ROW Address Strobe/Select:  Fghkpgu"vjg"eqoocpf"dgkpi"gpvgtgf"cnqpi"ECU^."YG^."cpf"EU^0""

Vjku"kprwv"rkp"ku"tghgtgpegf"vq"XtghEC0

COLUMN Address Strobe/Select:  Fghkpgu"vjg"eqoocpf"dgkpi"gpvgtgf"cnqpi"ykvj"TCU^."YG^."

cpf"EU^0""Vjku"kprwv"rkp"ku"tghgtgpegf"vq"XtghEC0 

WRITE Enable Input:  Fghkpgu"vjg"eqoocpf"dgkpi"gpvgtgf"cnqpi"ykvj"ECU^."TCU^.."cpf"EU^0""Vjku"

kprwv"rkp"ku"tghgtgpegf"vq"XtghEC0
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TABLE 2 - BALL/SIGNAL LOCATION AND DESCRIPTION CONTINUED

   Ball Assignments      Symbol     Type                                                     Description                   

N7

M3

D;."E;."E3."D3."G;."H;."

H6."G6."J;."L;."L6."J6."

V;."W;."W6."V6."Y;."[;."

[6."Y6

D9."E:."E9."E:."E33."

D32."D33."E32

E8."D7."D8."E7."D4."E5."

E4."D5

G9."H:."H9."G:."H33."

G32."G33."H32

H8."G7."G8."H7."G4."H5."

F2, F3

J9."L:."L9."J:."L33."J32."

J33."L32

L8."J7."J8."L7."J4."L5."

L4."J5

ODT

RESET\

DQSx, 

DQSx\

DQ0, DQ1, 

DQ2, DQ3, 

DQ4, DQ5,

DQ6, DQ7

DQ8, DQ9, 

DQ10, DQ11, 

DQ12, DQ13, 

DQ14, DQ15

DQ16, DQ17, 

DQ18, DQ19, 

DQ20, DQ21, 

DQ22, DQ23

DQ24, DQ25, 

DQ26, DQ27, 

DQ28, DQ29, 

DQ30, DQ31

DQ32, DQ33, 

DQ34, DQ35, 

DQ36, DQ37, 

DQ38, DQ39

DQ40, DQ41, 

DQ42, DQ43, 

DQ44, DQ45, 

DQ46, DQ47

Input

Input

Input

I/O

I/O

I/O

I/O

I/O

I/O

On-Die Termination: QFV"gpcdngu"*yjgp"tgikuvgtgf"JKIJ+"cpf"fkucdngu"vgtokpcvkqp"tgukuvcpeg"

kpvgtpcn"vq"vjg"FFT5"UFTCO0""Yjgp"gpcdngf"kp"pqtocn"qrgtcvkqp."QFV"ku"qpn{"crrnkgf"vq"gcej"qh"

vjg"hqnnqykpi"ukipcnu<""FS]85<2_."NFSZz^."WFSUz^."WFOz."cpf"NFOz0""Vjg"QFV"kprwv"ku"kipqtgf"kh"

fkucdngf"xkc"vjg"NQCF"OQFG"tgikuvgt"eqoocpf0""QFV"ku"tghgtgpegf"vq"XtghEC0

RESET:  Cp"kprwv"eqpvtqn"rkp."cevkxg"NQY"tghgtgpegf"vq"Xuu0""Vjg"TGUGV^"kprwv"tgegkxgt"ku"c"

EOQU"kprwv"fghkpgf"cu"c"tckn"vq"tckn"ukipcn"ykvj"FE"JKIJ"‡"20:"z"XDD"cpf"FE"NQY"~"204"z"XDDQ.  

TGUGV^"cuugtvkqp"cpf"fg/cuugtvkqp"ctg"cu{pejtqpqwu0

Data Strobe, Byte (per WORD):  Qwvrwv."gfig/cnkipgf"ykvj"TGCF"fcvc0""Kprwv."egpvgt/cnkipgf"ykvj"

YTKVG"fcvc0""

Data Input/Output:  Nqygt"D{vg."YQTF"20""Rkp"tghgtgpegf"vq"XtghFS0

Data Input/Output:  Wrrgt"D{vg."YQTF"20""Rkp"tghgtgpegf"vq"XtghFS0"

Data Input/Output:  Nqygt"D{vg."YQTF"30""Rkp"tghgtgpegf"vq"XtghFS0"

Data Input/Output:  Wrrgt"D{vg."YQTF"30""Rkp"tghgtgpegf"vq"XtghFS0

Data Input/Output:  Nqygt"D{vg."YQTF"40""Rkp"tghgtgpegf"vq"XtghFS0"

Data Input/Output:  Wrrgt"D{vg."YQTF"40""Rkp"tghgtgpegf"vq"XtghFS0
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V9."W:."W9."V:."W33."

V32."V33."W32

W8."V7."V8."W7."V4."W5."

W4."V5

Y9."[:."[9."Y:."[33."

Y32."Y33."[32

[8."Y7."Y8."[7."Y4."[4."

[4."Y5

C4."C:."C35."F7."F33."

I4."I:."I35."L35."M7."

M33."N4."N6."N8."N:."R7."

R9."R33."T4."T:."T35."

X7."X33."CC4."CC:."

CC35

C3."C6."C9."C32."F5."F8."

F;."F34."I3."I6."I9."

G10, K3, K6, K9, K12, 

T3."T6."T9."T32."X5."X8."

X;."X34."CC3."CC6."CC9."

CC32

C7."C33."F4."F:."F35."

G5, G11, K2, K8, K13, 

N7."N9."N33."R4."R6."R8."

R:."T7."T33."V35."X4."

X:."X35."CC7."CC33

C5."C8."C;."C34."F3."F6."

D7, D10, G3, G6, G9, 

I34."M3."M6."M9."M32."

T5."T8."T;."T34."X3."X6."

X9."X32."CC5."CC8."CC;."

CC34

TABLE 2 - BALL/SIGNAL LOCATION AND DESCRIPTION CONTINUED

   Ball Assignments      Symbol     Type                                                     Description                   

DQ48, DQ49, 

DQ50, DQ51, 

DQ52, DQ53, 

DQ54, Q55

DQ56, DQ57, 

DQ58, DQ59, 

DQ60, DQ61,

DQ62, DQ63

DQ64, DQ65, 

DQ66, DQ67, 

DQ68, DQ69,

DQ70, DQ71 

DQ72, DQ73, 

DQ74, DQ75, 

DQ76, DQ77, 

DQ78, DQ79

VDD

VDDQ

Vss

VssQ

I/O

I/O

I/O

I/O

Supply

Supply

Supply

Supply

Data Input/Output:  Nqygt"D{vg."YQTF"50""Rkp"tghgtgpegf"vq"XtghFS0

Data Input/Output:  Wrrgt"D{vg."YQTF"50""Rkp"tghgtgpegf"vq"XtghFS0

Data Input/Output:  Nqygt"D{vg."YQTF"60""Rkp"tghgtgpegf"vq"XtghFS0

Data Input/Output:  Wrrgt"D{vg."YQTF"60""Rkp"tghgtgpegf"vq"XtghFS0

Rqygt"Uwrrn{<"3057X"ø"20297X

Fcvc"K1Q"Uwrrn{<"3057X"ø"20297X

Ground

Fcvc"K1Q"Itqwpf<""Kuqncvgf"htqo"Eqtg"hqt"kortqxgf"pqkug"koowpkv{
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O6."P4

O4."P6

L3

N3

D3."D35."E3."E35."G3."

G35."H3."H35."J3."J35."

L3."N3."O3."P3."R3."R5."

73."W3."W35."Y3."Y35."

[3."[35

TABLE 2 - BALL/SIGNAL LOCATION AND DESCRIPTION CONTINUED

   Ball Assignments      Symbol     Type                                                     Description                   

VSSDL

VDDDL

VrefCA

VrefDQ

UNPOPULATED

Supply

Supply

Itqwpf"hqt"FNN

Uwrrn{"hqt"FNN

Xqnvcig"Tghgtgpeg"EQTG<""XtghEC"owuv"dg"ockpvckpgf"cv"cnn"vkogu

Xqnvcig"Tghgtgpeg"K1Q<"XtghFS"owuv"dg"ockpvckpgf"cv"cnn"vkogu0

Wprqrwncvgf."wp/rncvgf"ocvtkz"nqecvkqp*u+

          



1.00 NOM
1.00 NOM

12.00 NOM

208"ø"203

Pqvg<""Cnn"fkogpukqpu"kp"oo

304"OCZ

20.00 NOM

Ø 271 x     0.75 NOM

35""34""33""32""";""":"""9"""8""7"""6"""5""4""3

C"
B

E
D

G
F

G

J
L
K

L

M

N

R
R

T

W
X
Y
[
CC

44022"ø"2032

38022"ø"2032
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PQVGU<

30""XDD"cpf"XDDS"owuv"dg"ykvjkp"522oX"qh"gcej"qvjgt"cv"cnn"vkogu"cpf"XTGH"owuv"pqv"dg"itgcvgt"vjcp"208"z"XDDS0""Yjgp"XDD and     

"""""XDDS"ctg""nguu"vjcp"722OX."XTGH"oc{"dg"~522oX0

40""Ocz"qrgtcvkpi"codkgpv"vgorgtcvwtg0""TC"ku"ogcuwtgf"kp"vjg"egpvgt"qh"vjg"rcemcig0

50""Fgxkeg"Hwpevkqpcnkv{"ku"pqv"iwctcpvggf"kh"vjg"FTCO"fgxkeg"gzeggfu"vjg"Oczkowo"VC"fwtkpi"qrgtcvkqp0""

PQVGU<

30""XDD"?"-307Xø"20297oX."XDDQ"?"XDD."XTGH"?"Xuu."h?"322OJ¦."TC = 25°E."XQWV"*FE+"?"207"z"XDDQ."XQWV"*rgcm"vq"rgcm+"?"203X

40""FO"kprwv"ku"itqwrgf"ykvj"K1Q"rkpu."tghngevkpi"vjg"ukipcn"ku"itqwrgf"ykvj"FS"cpf"vjgtghqtg"ocvejgf"kp"nqcfkpi0

50""EEESU"ku"hqt"FSU"xu0"FSU^

60""EDIO"?"EKQ"*FS+"/"207"z"*EKQ"]FSU_"-"EKQ"]FSU^_+

70""Gzenwfgu"EM."EM^

80""EFKaEPVN"?"EK*EPVN+"/"207"z"*EEM]EM_"-"EEM"]EM^_+="EPVN"?"QFV."EU^"cpf"EMG

90""EFKaEOFaCFFT"?"EK"*EOFaCFFT+"/"207"z"*EEM"]EM_"-"EEM"]EM^_+="EOF"?"TCU^."ECU^."cpf"YG^"CFFT"?"]p<2_

 Capacitance Parameter                              Symbol      MIN        MAX          MIN         MAX          MIN         MAX     UNITS NOTES                                                         

EM"cpf"EM^

Ukping/gpf"K1Q<""FS."FO

Fkhhgtgpvkcn"K1Q<"FSU."FSU^

Kprwvu"*TCU^."ECU^."YG^."EU^."EMG."TGUGV^"."CFFT."1DC2/4+

TABLE 4: INPUT/OUTPUT CAPACITANCE

EEM

E10

E10

EI_Shared

3.0

1.5

1.5

602

6.1

2.5

2.5

7.0

rH

rH

rH

rH

2

3

5

            Symbol                                             Parameter             MIN  MAX       UNITS      NOTES       

XDD

XDDQ

XIN."XQWV

TCKpfwuvtkcn

TCGzvgpfgf

TCOknvgor

TSTG

X

X

X

°E

°E

°E

°E

1

1

1

2,3

2,3

2,3

2,3

TABLE 3: ABSOLUTE MAXIMUM RATINGS

1.975

1.975

1.975

85

105

125

120

/206

/206

/206

/62

/62

-55

-55

XDD"Uwrrn{"Xqnvcig"tgncvkxg"vq"Xuu

XDD"Uwrrn{"Xqnvcig"tgncvkxg"vq"XuuQ

Xqnvcig"qp"cp{"rkp"tgncvkxg"vq"Xuu

Qrgtcvkpi"Codkgpv"Vgorgtcvwtg

Qrgtcvkpi"Codkgpv"Vgorgtcvwtg

Qrgtcvkpi"Codkgpv"Ecug"Vgorgtcvwtg"

Uvqtcig"Vgorgtcvwtg

3.0

1.5

1.5

602

6.1

2.5

2.5

7.0

      DDR3-1333              DDR3-1600   DDR3-1866

3.0

1.5

1.5

602

6.1

2.5

2.5

7.0
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tEM"*OKP+"KDD

EN"KDD

tTEF"*OKP+"KDD

vTE"*OKP+"KDD

tTCU"*OKP+"KDD

tTR"*OKP+"KDD

tHCY

tRRD IDD

tTHE

IDD Parameter                        10-10-10             11-11-11          13-13-13     

TABLE 5: TIMING PARAMETERS FOR IDD MEASUREMENTS - CLOCK UNITS

pu

EM

EM

EM

EM

EM

EM

EM

EM

1.5

10

10

56

46

10

30

5

96

DDR3-1333

-15 

z86

z86

86O"z"38"*6Z+

DDR3-1600

-12

DDR3-1866

 -11

1.25

11

11

36

28

12

33

6

90

1.07

13

13

62

32

36

36

6

110
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]

A
 [1

5
:1

1
]

A
 [1

0
]

A
 [9

:7
]

A
 [6

:3
]

A
 [2

:0
]

0 0 1 1 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0

1 1 1 1 0 0 0 0 0 0 0

1 1 1 1 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0 0 0

0 0 1 1 0 0 0 0 0 F 0

1 0 0 0 0 0 0 0 0 F 0

1 0 0 0 0 0 0 0 0 F 0

1 1 1 1 0 0 0 0 0 F 0

1 1 1 1 0 0 0 0 0 F 0

0 0 1 0 0 0 0 0 0 F 0

1

2

3

4

5

6

7

Repeat sub-loop 0, use BA [2:0] = 6

Repeat sub-loop 0, use BA [2:0] = 7

-

-

-

-

-

-

-

-

Repeat cycles nRC +1 through nRC +4 until 2 x RC - 1, truncate if needed

Repeat sub-loop 0, use BA [2:0] = 1

Repeat sub-loop 0, use BA [2:0] = 2

Repeat sub-loop 0, use BA [2:0] = 3

Repeat sub-loop 0, use BA [2:0] = 4

Repeat sub-loop 0, use BA [2:0] = 5

D\

D\

PRE

Repeat cycles 1 through 4 until nRAS - 1, truncate if needed

Repeat cycles 1 through 4 until nRC - 1, truncate if needed

Repeat cycles nRC +1 through nRC +4 until nRC - 1 + nRAS - 1, truncate if needed

-

-

-

-

D\

D\

PRE

ACT

D

D

4 x nRC

6 x nRC

8 x nRC

10 x nRC

12 x nRC

14 x nRC

nRC + 3
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-
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-

nRAS

-
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n RCD

-

n RAS

-

n RC 

n RC +1

nRC +2

n RC +3

n RC +4

-

n RC + nRCD

-

n RC + nRAS

2 x n RC

2 x n RC

2 x n RC

2 x n RC

2 x n RC

2 x n RC

2 x n RC

D\

D\

RD

PRE

ACT

D

D

D\

D\

RD

PRE

Repeat sub-loop 0, use BA [2:0] = 1 

-

00110011

-

Repeat sub-loop 0, use BA [2:0] = 2 

Repeat sub-loop 0, use BA [2:0] = 3 

Repeat sub-loop 0, use BA [2:0] = 4 

Repeat sub-loop 0, use BA [2:0] = 5 

Repeat sub-loop 0, use BA [2:0] = 6 

Repeat sub-loop 0, use BA [2:0] = 7 

Repeat cycles 1 through 4 until nRCD - 1, truncate if needed

Repeat cycles 1 through 4 until nRAS - 1, truncate if needed

Repeat cycles 1 through 4 until nRC - 1, truncate if needed

Repeat cycles nRC + 1 through nRC + 4 until nRC + nRCD - 1, truncate if needed

Repeat cycles nRC + 1 through nRC + 4 until nRC + nRAS - 1, truncate if needed

-

-

-

-

-

-

-

-

00000000

-

T
o

g
g

lin
g

S
ta

tic
 H

IG
H

0

Repeat cycle nRC + 1 through nRC + 4 until 2 x nRC - 1, truncate if needed

L
O

G
IC

 D
e
v
ic

e
s
 In

c
o

rp
o

ra
te

d
              w

w
w

.lo
g

ic
d

e
v
ic

e
s
.c

o
m

1
5

1
8
-2

0
 G

b
, D

D
R

3
, 2

5
6
 M

 x
 7

2
/8

0
 In

te
g

ra
te

d
 M

o
d

u
le

 

L
9

D
3

2
5

6
M

7
2

S
B

G
2

P
R

E
L

IM
IN

A
R

Y
 IN

F
O

R
M

A
T

IO
N
  L

9
D

3
2

5
6

M
8

0
S

B
G

2

M
a
rc

h
 2

7
, 2

0
1
3
 L

D
S

-L
9
D

3
2
5
6
M

x
x
S

B
G

2

H
ig

h
 P

e
rfo

rm
a
n

c
e
, In

te
g

ra
te

d
 M

e
m

o
ry

 M
o

d
u

le
 P

ro
d

u
c
t

T
A

B
L

E 7
:  I

D
D
1 M

E
A

S
U

R
E

M
E

N
T L

O
O

P



  

                

LOGIC Devices Incorporated              www.logicdevices.com
16

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

TABLE 8:  IDD MEASUREMENT CONDITIONS FOR POWER-DOWN CURRENTS

    Name                                      
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TABLE 9:  IDD2N / IDD3N MEASUREMENT LOOP
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TABLE 13:  IDD5B MEASUREMENT LOOP



PACKAGE OUTLINE DIMENSIONS

 

LOGIC Devices Incorporated              www.logicdevices.com
22

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

TABLE 14:  IDD MEASUREMENT LOOP
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3 x nFAW + 2x nRRD

2 x nFAW + 3

2 x nFAW + nRRD
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3 x nFAW

Repeat sub-loop 11, use BA[2:0] = 3

-

-

-

Repeat sub-loop 1, use BA[2:0] = 5

Repeat sub-loop 0, use BA[2:0] = 6
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D -
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Repeat sub-loop 10, use BA[2:0] = 4

Repeat sub-loop 11, use BA[2:0] = 5

Repeat sub-loop 10, use BA[2:0] = 6

Repeat sub-loop 11, use BA[2:0] = 7
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PQVGU<"" 1.   TC = 0°E"vq"~ 85°E="UTV"cpf"CUT"ctg"fkucdngf."gpcdnkpi"CUT"eqwnf"kpetgcug"KDDz"d{"wr"vq"cp"cffkvkqpcn"4oC0
" 40"""Tqqo"vgorgtcvwtg"ugnh"tghtguj
" 50"""-67oE"vgorgtcvwtg"ugnh"tghtguj
" 60"""Gngxcvgf"vgorgtcvwtg"ugnh"tghtguj0"Ve"?"-:2oE="UTV"ku"fkucdngf."CUT"ku"gpcdngf0"Xcnwg"ku"v{rkecn
" 70"""Gngxcvgf"vgorgtcvwtg"ugnh"tghtguj0"-67oE">"Ve">"-:2oE="UTV"ku"fkucdngf."CUT"ku"gpcdngf0"Xcnwg"ku"oczkowo
" 80"""Gzvgpfgf"vgorgtcvwtg"ugnh"tghtguj0"Ve"?"-;7oE="UTV"ku"fkucdngf."CUT"ku"gpcdngf0"Xcnwg"ku"v{rkecn
" 90"""Gzvgpfgf"vgorgtcvwtg"ugnh"tghtguj0"-:7oE">"Ve"ø"-;7oE="UTV"ku"fkucdngf."CUT"ku"gpcdngf0"Xcnwg"ku"oczkowo

              IDD                       DDR3-1333         DDR3-1600           DDR3-1866            UNITS     NOTES

IDD0

IDD1

IDD4R2
IDD4R3
IDD2Q

IDD2N

IDD2NT

IDD5R
IDD3N

IDD6T
IDD6Y
IDD5B

IDD6

IDD6C

IDD6

 

IDD8GV
 

IDD7

IDD8

           Speed Bin

oC
oC
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
oC"
"oC"
oC"
oC"
oC"
oC"
oC"

TABLE 16: IDD MAXIMUM LIMITS

290

642
60

130

120

120

170

150

200

965

720

720

17.5

18.5

35

6407
70

90

1065

IDD4R"-"32oC
IDD4R"-"32oC
IDD4R"-"32oC

IND

GZV
OKN/VGOR

330

657
60

150

135

130

185

165

215

1135

815

775

17.5

18.5

35

6407
70

90

1195

IDD4R"-"32oC
IDD4R"-"32oC
IDD4R"-"32oC

567
677
60

175

150

367
200

180

230

1220

930

790

17.5

18.5

35

6407
70

90

1330

IDD4R"-"32oC
IDD4R"-"32oC
IDD4R"-"32oC
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PQVGU<

1. XDD"cpf"XDDS"owuv"vtcem"qpg"cpqvjgt."XDDS"owuv"dg"nguu"vjcp"qt"gswcn"

vq"XDD."Xuu"?"XuuS0

2. XDD"cpf"XDDS"oc{"kpenwfg"CE"pqkug"qh"ø"72oX"*472"mJ¦"vq"42OJ¦+"kp"

cffkvkqp"vq"vjg"FE"*2J¦"vq"472mJ¦+"urgekhkecvkqpu."XDD"cpf"XDDS"owuv"

dg"cv"vjg"ucog"ngxgn"hqt"xcnkf"CE"vkokpi"rctcogvgtu0

3. XTGH"*ugg"Vcdng"3;+0

60" Vjg"okpkowo"nkokv" tgswktgogpv" ku" hqt" vguvkpi"rwtrqugu0" "Vjg" ngcmcig"

ewttgpv"qp"vjg"XTGH"rkp"ujqwnf"dg"okpkocn0

PQVGU<

1. XTGHEC*FE+"ku"gzrgevgf"vq"dg"crrtqzkocvgn{"207"z"XDD"cpf"vq"vtcem"xctk-

cvkqpu"kp"vjg"FE"ngxgn0""Gzvgtpcnn{"igpgtcvgf"rgcm"pqkug"*pqpeqooqp"

oqfg+"qp"XTGHEC"oc{"pqv"gzeggf"ø"3'"z"XDD"ctqwpf"vjg"XTGHEC*FE+"

xcnwg0""Rgcm/vq/rgcm"CE"pqkug"qp"XTGHEC"ujqwnf"pqv"gzeggf"ø"4'"qh"

XTGHEC*FE+0

2. FE"xcnwgu"ctg"fgvgtokpgf"vq"dg"nguu"vjcp"42OJ¦"kp"htgswgpe{0""FTCO"

owuv" oggv" urgekhkecvkqpu" kh" vjg" FTCO" kpfwegu" cffkvkqpcn" CE" pqkug"

itgcvgt"vjcp"42OJ¦"kp"htgswgpe{0""

3. XTGHFS*FE+" ku" gzrgevgf" vq"dg"crrtqzkocvgn{"207" z"XDD" cpf" vq" vtcem"

xctkcvkqpu"kp"vjg"FE"ngxgn0""Gzvgtpcnn{"igpgtcvgf"rgcm"pqkug"*pqpeqo-

oqp" oqfg+" qp" XTGHFS" oc{" pqv" gzeggf" ø" 3'" z" XDD around the 

XTGHFS*FE+"xcnwg0""Rgcm/vq/rgcm"CE"pqkug"qp"XTGHFS"ujqwnf"pqv"

gzeggf"ø"4'"qh"XTGHFS*FE+0

60" XTGHFS*FE+"oc{" vtcpukvkqp" vq"XTGHFS*UT+"cpf"dcem" vq"XTGHFS*FE+"

yjgp" kp" UGNH" ¦TGHTGUJ." ykvjkp" tguvtkevkqpu" qwvnkpgf" kp" vjg" UGNH"

TGHTGUJ"ugevkqp0

5. XTT" ku"pqv"crrnkgf"fktgevn{" vq" vjg"fgxkeg0" "XTT" ku"c"u{uvgo"uwrrn{" hqt"

ukipcn"vgtokpcvkqp"tgukuvqtu0""OKP"cpf"OCZ"xcnwgu"ctg"u{uvgo/fgrgp-

dent.  

   Parameter/Condition                                                       Symbol           MIN               TYP             MAX           UNITS      NOTES

Supply Voltage

I/O Supply Voltage

Input Leakage Current:

Cp{"kprwv"2X~XIN~XDD."XTGH"rkp"2X~XIN~303X

Cnn"qvjgt"rkpu"pqv"wpfgt"vguv"?"2X

VREF Supply Leakage Current:

XTGHFS"?"XDD14"qt"XTGHEC"?"XDD14

Cnn"qvjgt"rkpu"pqv"wpfgt"vguv"?"2X

X

X

©C

©C

1,2

1,2

5.6

TABLE 17:  DC ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS

3067

3067

2

1

1.35

1.35

-

-

1.3

1.3

-2

-1

Cnn"Xqnvcigu"ctg"tghgtgpegf"vq"Xuu

XDD

XDDQ

II

IXTGH

   Parameter/Condition                                                       Symbol           MIN              TYP             MAX            UNITS      NOTES

VIN low; DC/commands/address busses

VIN high; DC/commands/address busses

Input reference voltage command/address bus

I/O reference voltage DQ bus

I/O reference voltage DQ bus in SELF REFRESH

Command/address termination voltage *u{uvgo"ngxgn."pqv"

fktgev"FTCO"kprwv+

X

X

X

X

X

X

1,2

2,3

6

5

TABLE 18:  DC ELECTRICAL CHARACTERISTICS AND INPUT CONDITIONS

Ugg"Vcdng"39

XDD

2073"z"XDD

2073"z"XDD

XDD

-

p1c

p1c

207"z"XDD 

207"z"XDD

207"z"XDD

207"z"XDDQ

Xuu

Ugg"Vcdng"39

206;"z"XDD

206;"z"XDD

Xuu

-

Cnn"Xqnvcigu"ctg"tghgtgpegf"vq"Xuu

XIL

XKJ

XTGHEC*FE+

XTGHFS*FE+

XTGHFS*UT+

XTT
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Input high AC voltage:  Logic 1

Input high AC voltage:  Logic 1

Input high DC voltage:  Logic 1

Input high DC voltage:  Logic 0

Input high AC voltage:  Logic 0

Input high AC voltage:  Logic 0

Input high AC voltage:  Logic 1

Input high AC voltage:  Logic 1

Input high DC voltage:  Logic 1

Input high DC voltage:  Logic 0

Input high AC voltage:  Logic 0

Input high AC voltage:  Logic 0

-397

-372

-322

-100

-150

-175

-

-372

-322

-100

-150

-

XKJ"*CE397+"OKP

XKJ"*CE372+"OKP

XKJ"*FE322+"OKP

XKN"*FE322+"OCZ

XKN"*CE372+"OCZ

XKN"*CE397+"OCZ

XKJ"*CE397+"OKP

XKJ"*CE372+"OKP

XKJ"*FE322+"OKP

XKN"*FE322+"OCZ

XKN"*CE372+"OCZ

XKN"*CE397+"OCZ

PQVGU<

1. Cnn"xqnvcigu"ctg"tghgtgpegf"vq"XTGH."XTGH"ku"XTGHEC"hqt"eqpvtqn."eqo-

ocpf."cpf"cfftguu0""Cnn"ungy"tcvgu"cpf"ugvwr1jqnf"vkogu"ctg"urgekhkgf"cv"

vjg"FTCO"dcnn0""XTGH"ku"XTGHFS"hqt"FS"cpf"FO"kprwvu0

2. Kprwv"ugvwr"vkokpi"rctcogvgtu"*tIS and tFU+"ctg"tghgtgpegf"cv"XIL*CE+1

XKJ*CE+."pqv"XTGH*FE+0

3. Kprwv"jqnf"vkokpi"rctcogvgtu"*tKJ"cpf"tFJ+"ctg"tghgtgpegf"cv"XIL*FE+1

XKJ*FE+."pqv"XTGH*CE+0

60" Ukping/gpfgf" kprwv" ungy" tcvg"?"3X1pu="oczkowo" kprwv" xqnvcig"uykpi"

wpfgt"vguv"ku";22oX"*rgcm/vq/rgcm+0

   Parameter/Condition                                                         Symbol                                             DDR3-1866                       UNITS

"""Eqoocpf"cpf"Cfftguu

TABLE 19:  INPUT SWITCHING CONDITIONS

   DQ and DM

DDR3-1600

oX

oX

oX

oX

oX

oX

oX

oX

oX

oX

oX

oX

DDR3-1333



Notes: 1. Numbers in diagrams reflect nominal values.

Minimum VIL and VIH levels

0.850V

0.775V

0.705V

0.690V

0.675V

0.660V

0.645V

0.575V

0.500V

VIH (AC)

VIH (DC)

VIL (DC)

VIL (AC)

VIL and VIH levels with ringback

1.90V

1.35V

0.850V

0.775V

0.705V

0.690V

0.675V

0.660V

0.645V

0.575V

0.500V

0.0V

-0.40V

VDDQ + 0.4V narrow pulse width

VDDQ

VIH (AC)

VIH (DC)

VREF + AC noise

VREF + DC error

VREF + DC error

VREF + AC noise

VIL (DQ)

VIL (AC)

VSS

VSS 0.4V narrow pulse width
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OPERATING CONDITIONS

FIGURE 6 - INPUT SIGNAL



FIGURE 7 & 8: OVERSHOOT/UNDERSHOOT SPECIFICATIONS

Maximum amplitude
Overshoot area

VDD/VDDQ

Time (ns)

Volts (V)

Maximum amplitude
Undershoot area

Time (ns)

VSS/VSSQ

Volts (V)

Figure 7:  Overshoot

Figure 8:  Undershoot

AC OVERSHOOT/UNDERSHOOT SPECIFICATION
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  Parameter                                                                                DDR3-1333              DDR3-1600             DDR3-1866

Maximum peak amplitude allowed for overshoot area

*ugg"Hkiwtg"9+

Maximum peak amplitude allowed for underrshoot area

*ugg"Hkiwtg":+

Maximum overshoot area above VDD *ugg"Hkiwtg"9+

Maximum undershoot area below Vss *ugg"Hkiwtg":+

TABLE 20:  CONTROL AND ADDRESS PINS

206X

206X

206Xpu

206Xpu

  Parameter                                                                                 DDR3-1333               DDR3-1600           DDR3-1866

Maximum peak amplitude allowed for overshoot area

*ugg"Hkiwtg"9+

Maximum peak amplitude allowed for undershoot area

*ugg"Hkiwtg":+

Maximum overshoot area above VDD/ VDDQ 

*ugg"Hkiwtg"9+

Maximum undershoot area below Vss/ VssQ

*ugg"Hkiwtg":+

TABLE 21:  CLOCK, DATA, STROBE, AND MASK PINS

206X

206X

2037Xpu

2037Xpu

206X

206X

205Xpu

205Xpu

206X

206X

204Xpu

204Xpu

206X

206X

2037Xpu

2037Xpu

206X

206X

2034Xpu

2034Xpu
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   Parameter/Condition                                                   Symbol                     MIN                        MAX                 UNITS     NOTES

Differential input voltage, logic high - slew

Differential input voltage, logic low - slew

Differential input voltage, logic high

Differential input voltage, logic low

Differential input crossing voltage relative to VDD/2 

for DQS, DQS\, CK, CK\

Differential input crossing voltage relative to VDD/2 

for CK, CK\

Single-ended high level for strobes

Single-ended high level for CK, CK\

Single-ended low level for strobes

Single-ended low level for CK, CK\

oX

oX

oX

oX

oX

oX

oX

oX

6

6

5

6

7

7,8

5

6

TABLE 22:  DIFFERENTIAL INPUT OPERATING CONDITIONS (CKX, CKX\, DQSX, AND DQSX\)

p1c

-200

XDD1XDDQ

4z*XTGH/XIL*CE++

XTGH*FE+"-"372

XTGH*FE+"-"397

XDDQ

XDD

XDDS14/XIL*CE+

XDD14-XIL*CE+

-422

p1c

4z*XKJ*CE+/XTGH+

Xuu1XuuQ

XTGH*FE+"/"372

XTGH*FE+"/"397

XDDS14"-"XKJ*CE+

XDD14"-"XKJ*CE

XuuQ

Xuu

XKJ"FKHH*CE+ungy

XIL FKHH*CE+ungy"

XKJ"FKHH*CE+

XIL FKHH*CE+

XKZ

XKZ*397+

XUJG

XUGN

PQVGU<

1. Enqem" ku" tghgtgpegf" vq" XDDF"cpf"Xuu0" " Fcvc" uvtqdg" ku" tghgtgpegf" vq"

XDDS"cpf"XuuS0

2. Tghgtgpeg"ku"XTGHEC*FE+"hqt"enqem"cpf"hqt"XTGHFS*FE+"hqt"uvtqdg0

3. Fkhhgtgpvkcn"kprwv"ungy"tcvg"?"4X1ou0

60" Fghkpgu"ungy"tcvg"tghgtgpeg"rqkpvu"tgncvkxg"vq"kprwv"etquukpi"xqnvcigu0

5. OCZ" nkokv" ku" tgncvkxg" vq"ukping/gpfgf"ukipcnu." vjg"qxgtujqqv"urgekhkec-

vkqpu"ctg"crrnkecdng0""

6. OKP"nkokv"ku"tgncvkxg"vq"ukping/gpfgf"ukipcnu."vjg"wpfgtujqqv"urgekhkec-

vkqpu"ctg"crrnkecdng0""

7. Vjg"v{rkecn"xcnwg"qh"XKZ*CE+"ku"gzrgevgf"vq"dg"cdqwv"207"z"XDD"qh"vjg"

vtcpuokvvkpi"fgxkeg"cpf"XKZ*CE+"ku"gzrgevgf"vq"vtcem"xctkcvkqpu"kp"XDD.  

XKZ*CE+" kpfkecvgu" vjg"xqnvcig"cv"yjkej"fkhhgtgpvkcn" kprwv" ukipcnu"owuv"

etquu0""

8. Vjg"XKZ"gzvgpfgf"tcpig"*ø397oX+"ku"cnnqygf"qpn{"hqt"vjg"enqem"cpf"vjku"

XKZ"gzvgpfgf"tcpig"ku"qpn{"cnnqygf"yjgp"vjg"hqnnqykpi"eqpfkvkqpu"ctg"

ogv<""Vjg"ukping/gpfgf"kprwv"ukipcnu"ctg"oqpqvqpke."jcxg"vjg"ukping/

gpfgf"uykpi"XUGN."XUGJ"qh"cv"ngcuv"XDD14"ø472oX."cpf"vjg"fkhhgtgpvkcn"

ungy"tcvg"qh"EM."EM^"ku"itgcvgt"vjcp"5X1pu0
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OVERSHOOT/UNDERSHOOT SPECIFICATIONS

FIGURE 9 - VIX FOR DIFFERENTIAL SIGNALS

VIX

X

X

X

X

VDD, VDDQ VDD, VDDQ

CK#, DQS# CK#, DQS#

VIX

VIX

VIX

CK, DQS CK, DQS

VSS, VSSQ VSS, VSSQ

VDD/2, VDDQ/2 VDD/2, VDDQ/2

FIGURE 10 - SINGLE-ENDED REQUIREMENTS FOR DIFFERENTIAL SIGNALS

VSS or VSS Q

VDD  or VDD Q

VSEL (MAX)

VSEH (MIN)

VSEH

VSEL

VDD /2 or VDD Q/2

CK or DQS
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OVERSHOOT/UNDERSHOOT SPECIFICATIONS

FIGURE 11 - DEFINITION OF DIFFERENTIAL AC-SWING AND tDVAC

V IHDIFF (A C) MIN

V IHDIFF (DC) MIN

0.0

V ILDIFF (DC) MAX

V ILDIFF  (MAX)

tDVAC

V IHDIFF  (MIN)

V ILDIFF (A C) MAX

half cycle tDVAC

CK - CK#
DQ S - DQS #

PACKAGE OUTLINE DIMENSIONS

          

                                     Slew Rate (V/ns)                                              350mV                                   300mV

-4.0

4.0

3.0

2.0

1.9

1.6

1.4

1.2

1.0

<1.0

TABLE 23:  DIFFERENTIAL INPUT OPERATING CONDITIONS (tDVAC) FOR CKX, CKX\, DQSX, AND DQSX\

175

170

167

163

162

161

159

155

150

150

75

57

50

38

56

29

22

13

0

0

Dgnqy"XIL"*CE+

   tDVAC (ps) at [VIHDIFF(AC) to VILDiff(AC)]
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         Input               Edge                 From                     To                Calculation

Setup

Hold

TABLE 24:  SINGLE-ENDED INPUT SLEW RATE 

Input Slew Rate (Linear Signals)

Tkukpi

Falling

Tkukpi

Falling

Measured

XTGH

XTGH

XIL*FE+Ocz

XKJ*FE+OKP

XKJ*CE+OKP

XIL*CE+OCZ

XTGH

XTGH

XKJ*CE+"OKP"/"XTGH

XTGH"/"XIL*CE+"OCZ

FTFS

XTGH"/"XIL*FE+"OCZ

FVHJ

XKJ*FE+"OKP"/"XTGH

FVTUJ
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SLEW RATE DEFINITIONS FOR SINGLE-ENDED INPUT SIGNALS  

Ugvwr" *tIS and tFU+"pqokpcn"ungy" tcvg" hqt"c" tkukpi"ukipcn" ku"fghkpgf"cu" vjg"
ungy/tcvg"dgvyggp"vjg" ncuv"etquukpi"qh"XTGH"cpf"vjg"hktuv"etquukpi"XKJ*CE+"
OKP0" "Ugvwr" *tIS and tFU+"pqokpcn" ungy" tcvg" hqt"c" hcnnkpi"ukipcn" ku"fghkpgf"
cu"vjg"ungy"tcvg"dgvyggp"vjg" ncuv"etquukpi"qh"XTGH"cp"vjg"hktuv"etquukpi"qh"
XIL*CE+"OCZ0

Jqnf"*tKJ"cpf"tFJ+"pqokpcn"ungy"tcvg"hqt"c"tkukpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"
tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XIL*FE+"OCZ"cpf"vjg"hktuv"etquukpi"qh"XTGH.  

Jqnf"*tKJ"cpf"tFJ+"pqokpcn"ungy"tcvg"hqt"c"hcnnkpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"
tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XKJ*FE+"OKP"cpf"vjg"hktuv"etquukpi"qh"XTGH.
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SLEW RATE DEFINITIONS FOR SINGLE-ENDED INPUT SIGNALS

FIGURE 12 - NOMINAL SLEW RATE DEFINITION FOR SINGLE-ENDED INPUT SIGNALS

ΔTRS

ΔTFS

ΔTRH

ΔTFH

VREFDQ or

VREFCA

VIH(AC) MIN

VIH(DC) MIN

VIL(AC) MAX
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VREFDQ or 

VREFCA
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         Input               Edge                 From                      To                 Calculation

CK and DQS

Reference

TABLE 25:  DIFFERENTIAL INPUT SLEW RATE DEFINITION

Input Slew Rate (Linear Signals)

Tkukpi

Falling

Measured

XTGH

XTGH

XKJ*CE+OKP

XKN*CE+OCZ

XKJ*FKHH+"OKP"- XIL*FKHH+"OCZ

FVT*FKHH+

XKJ*FKHH+"OKP"/ XIL*FKHH+"OCZ

FVH*FKHH+
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SLEW RATE DEFINITIONS FOR DIFFERENTIAL INPUT SIGNALS

Kprwv"ungy"tcvg"hqt"fkhhgtgpvkcn"ukipcnu"*EMz."EMz^."WFSUz"."WFSUz^."NFSUz"cpf"NFSUz^+"ctg"fghkpgf"cpf"ogcuwtgf"cu"ujqyp"kp"Vcdng"470""Vjg"pqokpcn"ungy"
tcvg"hqt"c"tkukpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"XIL*FKHH+"OCZ"cpf"XKJ*FKHH+"OKP0""Vjg"pqokpcn"ungy"tcvg"hqt"c"hcnnkpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"
tcvg"dgvyggp"XKJ*FKHH+"OKP"cpf"XIL*FKHH+"OCZ0

FIGURE 13 - NOMINAL DIFFERENTIAL INPUT SLEW RATE DEFINITION FOR DQS, DQS# AND CK, CK#

ΔTRDIFF

ΔTFDIFF
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ODT CHARACTERISTICS

RTTPU

RTTPD

ODT

Chip in termination mode

VDDQ

DQ

VSSQ

IOUT = IPD - IPU

IPU

IPD

IOUT

VOUT

To

other

circuitry

such as 

RCV, . . .

QFV·u" ghhgevkxg" tgukuvcpeg" TTT" ku" fghkpgf" d{" OT3];.8" cpf" 4_0" " QFV" ku"
crrnkgf"vq"vjg"FSz."WFOz."NFOz."WFSUz."WFSUz^."NFSUz"cpf"NFSUz^"
dcnnu0""Vjg"QFV"vctigv"xcnwgu"ctg"nkuvgf"kp"Vcdng"4;0"

    Parameter/Condition                           Symbol                                MIN              TYP  MAX       UNITS      NOTES       

RTT"ghhgevkxg"korgfcpeg

Fgxkcvkqp"qh"XO"ykvj"tgurgev"vq"XDDS14 %

3."4."6

3."4."5."6

TABLE 26: ON-DIE TERMINATION DC ELECTRICAL CHARACTERISTICS

5

RTTaGHH

FXO -5

Ugg"Vcdng"49

PQVGU<

1. Vqngtcpeg" nkokvu"ctg"crrnkecdng"chvgt" c"rtqrgt"¥S"ecnkdtcvkqp"jcu"dggp"

rgthqtogf"cv"c"uvcdng"vgorgtcvwtg"cpf"xqnvcig"*XDDS?XDD."XuuS/Xuu+0""

Tghgt"vq"¶QFV"Ugpukvkxkv{•"qp"rcig"58"kh"gkvjgt"vjg"vgorgtcvwtg"qt"xqnvcig"

ejcpigu"chvgt"ecnkdtcvkqp0

2. Ogcuwtgogpv"fghkpkvkqp"hqt"TTT<""Crrn{"XKJ*CE+"vq"c"rkp"wpfgt"vguv"cpf"

ogcuwtg"vjg"ewttgpv"K]XKJ*CE+_."vjgp"crrn{"XIL*CE+"vq"rkp"wpfgt"vguv"cpf"

ogcuwtg"ewttgpv"K]XIL*CE+_<

 XIL*CE+"/"XIL*CE+

K]XKJ*CE++/K*XIL*CE++_

3. Ogcuwtg"xqnvcig"*XO+"cv"vjg"vguvgf"rkp"ykvj"pq"nqcf<

60" Hqt"gzvgpfgf"OKN/vgor"fgxkegu." vjg"okpkowo"xcnwgu"ctg"fgtcvgf"d{"

8'"yjgp"vjg"fgxkeg"ku"dgvyggp"/62łE"cpf"2łE"*TC+0

RTT   =

 4"z"XO

XDDQ
FXO"""? -1   x 100

FIGURE 14 - ODT LEVELS AND I-V CHARACTERISTICS
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MR1       

[9,6,2]                                                                           

0, 1, 0

0, 0, 1

0, 1, 1

1, 0, 1

1, 0, 0

TABLE 27: RTT EFFECTIVE IMPEDANCES

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

XIL*CE+"vq"XKJ*CE+

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

XIL*CE+"vq"XKJ*CE+

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

XIL*CE+"vq"XKJ*CE+

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

XIL*CE+"vq"XKJ*CE+

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

204"z"XDDQ

207"z"XDDQ

20:"z"XDDQ

XIL*CE+"vq"XKJ*CE+

                   

           RTT                             Resistor                       VOUT                     MIN                TYP               MAX             UNITS           

120Y

60Y

62Y

30Y

20Y

0.6

0.9

0.9

0.9

0.9

0.9

0.9

0.6

0.9

0.9

0.9

0.9

0.9

0.9

0.6

0.9

0.9

0.9

0.9

0.9

0.9

0.6

0.9

0.9

0.9

0.9

0.9

0.9

0.6

0.9

0.9

0.9

0.9

0.9

0.9

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.1

1.1

306

306

1.1

1.1

1.6

1.1

1.1

306

306

1.1

1.1

1.6

1.1

1.1

306

306

1.1

1.1

1.6

1.1

1.1

306

306

1.1

1.1

1.6

1.1

1.1

306

306

1.1

1.1

1.6

T¥S13

T¥S13

T¥S13

T¥S13

T¥S13

T¥S13

T¥S14

T¥S14

T¥S14

T¥S14

T¥S14

T¥S14

T¥S14

T¥S16

T¥S15

T¥S15

T¥S15

T¥S15

T¥S15

T¥S15

T¥S18

T¥S16

T¥S16

T¥S16

T¥S16

T¥S16

T¥S16

T¥S1:

T¥S18

T¥S18

T¥S18

T¥S18

T¥S18

T¥S18

T¥S134

RTT120RF462

RTT120RW462

RTT60RF120

RTT60RW462

RTT62RF80

RTT62RW80

RTT30RF60

RTT30RW60

RTT20RF62

RTT20RW62

120Y

60Y

62Y

30Y

20Y
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ODT SENSITIVITY

Kh"gkvjgt"vjg"vgorgtcvwtg"qt"xqnvcig"ejcpigu"chvgt"K1Q"ecnkdtcvkqp."vjg"vqngtcpeg"nkokvu"nkuvgf"kp"Vcdng"48"ecp"dg"gzrgevgf"vq"ykfgp"ceeqtfkpi"vq"Vcdngu"4:"cpf"4;0

    Symbol                                                  MIN                                            MAX                                   UNITS     

 RTT T¥S1*4."6."8.":."34+

TABLE 28: ODT SENSITIVITY DEFINITION

308"-"fTTTfV"z"]FV_"-"fTTTfX"z"]FX_0.9 - dRTTdT x dRTTfX"z"]FX_

TABLE 29 - ODT TEMPERATURE & VOLTAGE SENSITIVITY

   Change                  MIN                              MAX                 UNITS     

dRTTdT

dRTTdV

0

0

1.5

0.15

0

0

QFV"nqcfkpi"fkhhgtu"htqo"vjcv"wugf"kp"CE"vkokpi"ogcuwtgogpvu0"Vyq"rctco-

gvgtu"fghkpg"yjgp"QFV"vwtpu"qp"qt"qhh"u{pejtqpqwun{."vyq"fghkpg"yjgp"QFV"
vwtpu"qp"qt"qhh"Cu{pejtqpqwun{"cpf."cpqvjgt"fghkpgu"yjgp"QFV"vwtpu"qp"qt"
qhh"f{pcokecnn{0""Vcdng"52"qwvnkpgu"cpf"rtqxkfgu"fghkpkvkqp"cpf"ogcuwtgogpv"
tghgtgpeg"ugvvkpiu"hqt"gcej"rctcogvgt0

QFV"vwtp/qp" vkog"dgikpu"yjgp" vjg"qwvrwv" ngcxgu"JKIJ/¥"cpf"QFV"tguku-

vcpeg"dgikpu"vq"vwtp"qp0""QFV"vwtp/qhh"vkog"dgikpu"yjgp"vjg"qwvrwv"ngcxgu"
NQY/¥"cpf"QFV"tgukuvcpeg"dgikpu"vq"vwtp/qhh0

ODT TIMING DEFINITIONS

Timing reference point

DQ, DM

DQS, DQS#

DUT VREF

VTT = VSSQ

VDDQ/2

ZQ
RZQ = 240Ω

VSSQ 

RTT = 25Ω
CK, CK#

FIGURE 15 - ODT TIMING REFERENCE LOAD



CK

CK#

tAON

VSSQ

DQ, DM

DQS, DQS#

Begin point: Rising edge of CK - CK#

defined by the end point of ODTL on

VSW1

End point: Extrapolated point at VSSQ

TSW1

TSW2

CK

CK#

VDDQ/2

tAOF

End point: Extrapolated point at VRTT_NOM

VRTT_NOM

VSSQ

tAON tAOF

VSW2 VSW2

VSW1

TSW1

TSW1

Begin point: Rising edge of CK - CK#

defined by the end point of ODTL off
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PACKAGE OUTLINE DIMENSIONS

          
   Symbol                            Begin Point Definition                                         End Point Definition                              Figure            

tAON

tAOF

tAONPD

tAOFPD

tADC

TABLE 30:  ODT TIMING DEFINITIONS

Hkiwtg"47"qp"rcig"7;

Hkiwtg"47"qp"rcig"7;

Hkiwtg"48"qp"rcig"82

Hkiwtg"48"qp"rcig"82

Hkiwtg"49"qp"rcig"83

Gzvtcrqncvgf"rqkpv"cv"XuuS

Gzvtcrqncvgf"rqkpv"cv"XTTT_NORM

Gzvtcrqncvgf"rqkpv"cv"XuuS

Gzvtcrqncvgf"rqkpv"cv"XTTT_NOM

Gzvtcrqncvgf"rqkpvu"cv"XTTTaYT"cpf"XTTT_NOM

Tkukpi"gfig"qh"EM/EM^"fghkpgf"d{"vjg"gpf"rqkpv"qh"QFVN"qp

Tkukpi"gfig"qh"EM/EM^"fghkpgf"d{"vjg"gpf"rqkpv"qh"QFVN"qhh

Tkukpi"gfig"qh"EM/EM^"ykvj"QFV"hktuv"dgkpi"tgikuvgtgf"JKIJ

Tkukpi"gfig"qh"EM/EM^"ykvj"QFV"hktuv"dgkpi"tgikuvgtgf"NQY

Tkukpi"gfig"qh"EM/EM^"fghkpgf"d{"vjg"gpf"rqkpv"qh"QFVNEPY."

QFVNEYP6."qt"QFVNEYP:

PACKAGE OUTLINE DIMENSIONS

          
   Parameter              RTT_NORM Setting                        RTT_WR_Setting                       VSW1                               VSW2    

tAON

tAOF

tAONPD

tAOFPD

tADC

TABLE 31:  REFERENCE SETTINGS FOR ODT TIMING MEASUREMENTS

322oX

422oX

322oX

422oX

322oX

422oX

322oX

422oX

522oX

72oX

322oX

72oX

322oX

72oX

322oX

72oX

322oX

422oX

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

T¥S14"*342Y+

T¥S16"*82Y+

T¥S134"*42Y+

T¥S16"*82Y+

T¥S134"*42Y+

T¥S16"*82Y+

T¥S134"*42Y+

T¥S16"*82Y+

T¥S134"*42Y+

T¥S134"*42Y+

Measured

FIGURE 16 - tAON AND tAOF DEFINITIONS

ODT TIMING DEFINITIONS



CK

CK#

tAONPD

VSSQ
DQ, DM

DQS, DQS#

Begin point: Rising edge of CK - CK#

with ODT first registered HIGH

VSW1

End point: Extrapolated point at VSSQ

TSW2

CK

CK#

VDD Q/2

tAOFPD

End point: Extrapolated point at VRTT_NOM

VRTT_NOM

VSSQ

tAONPD tAOFPD

TSW1
TSW2

TSW1

VSW2 VSW2

VSW1

Begin point: Rising edge of CK - CK#

with ODT first registered LOW
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ODT CHARACTERISTICS

FIGURE 17 - tAONPD AND tAOFPD DEFINITION

FIGURE 18 - tADC DEFINITION

CK

CK#

tADC

DQ, DM

DQS, DQS#

End point:

Extrapolated

point at VRTT_NOM

TSW21

tADC

End point: Extrapolated point at VRTT_WR

VDDQ/2

VSSQ

VRTT_NOM

VRTT_WR

VRTT_NOM

TSW11

VSW1

VSW2

TSW12

TSW22

Begin point: Rising edge of CK - CK#

defined by the end point of ODTLCNW

Begin point: Rising edge of CK - CK#

defined by the end point of ODTLCNW4 or ODTLCNW8



RONPU

RONPD

Output driver

To

other

circuitry

such as

RCV, . . .

Chip in drive mode

VDDQ

VSSQ

IPU

IPD

IOUT

VOUT

DQ
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OUTPUT DRIVER IMPEDANCE

FIGURE 19 - OUTPUT DRIVER 34 OHM OUTPUT DRIVER IMPEDANCE

Vjg"56Y"ftkxgt"*OT3]7.3_?23+"ku"vjg"fghcwnv"ftkxgt0""Wpnguu"qvjgtykug"uvcvgf."
cnn"vkokpiu"cpf"urgekhkecvkqpu"nkuvgf"jgtgkp"crrn{"vq"vjg"56Y"ftkxgt"qpn{0""Kvu"
korgfcpeg"TON" ku" fghkpgf"d{" vjg" xcnwg"qh" vjg"gzvgtpcn" tghgtgpeg" tgukuvqt"
T¥S"cu"hqnnqyu<"TON56?T¥S19"*ykvj"pqokpcn"T¥S?462Yø3'+"cpf"ku"cevw-

cnn{"5605Yø3'0""Vjg"56Y"qwvrwv"ftkxgt"korgfcpeg"ejctcevgtkuvkeu"ctg"nkuvgf"
kp"Vcdng"540

PACKAGE OUTLINE DIMENSIONS

          
   MR1[5,1]     RON          RESISTOR              VOUT                    MIN                  TYP                 MAX              UNITS             NOTES         

0, 1

TABLE 32:  34Y DRIVER IMPEDANCE CHARACTERISTICS

T¥S19

T¥S19

T¥S19

T¥S19

T¥S19

T¥S19

%

1

1

1

1

1

1

1, 2

2041XDDQ

2071XDDQ

20:1XDDQ

2041XDDQ

2071XDDQ

20:1XDDQ

2071XDDQ

34.3Y

RON34PD

RON34PU

0.6

0.9

0.9

0.9

0.9

0.6

-10

1.0

1.0

1.0

1.0

1.0

1.0

p1c

1.1

1.1

306

306

1.1

1.1

10Pull-Up/Pull-Down mismatch (MMPUPD)

PQVGU<

1. Vqngtcpeg"nkokvu"cuuwog"T¥S"qh"462Y"*ø3'+"cpf"ctg"crrnkecdng"chvgt"rtqrgt"¥S"ecnkdtcvkqp"jcu"dggp"rgthqtogf"cv"c"uvcdng"vgorgtcvwtg"cpf"xqnvcig"

*XDDS"?"XDD."XuuS"?"Xuu+0""Tghgt"vq"¶56"Qjo"ftkxg"ugpukvkxkv{•"kh"gkvjgt"vjg"vgorgtcvwtg"qt"vjg"xqnvcig"ejcpigu"chvgt"ecnkdtcvkqp" " "

      

2. Ogcuwtgogpv"fghkpkvkqp"hqt"okuocvej"dgvyggp"rwnn/wr"cpf"rwnn/fqyp"*OORWRF+0""Ogctwtg"dqvj"TQPRW and RQPRF"cv"207"z"XDDQ:   

        

MMRWF = 

RONNOM 

RQPRW - RQPRF
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34 OHM OUTPUT DRIVER IMPEDANCE

34 OHM DRIVER

Vjg"56Y"ftkxgt·u"ewttgpv"tcpig"jcu"dggp"ecnewncvgf"cpf"uwooctk¦gf"kp"Vcdng"56"hqt"XDD?307X."Vcdng"57"hqt"XDD?30797X"cpf"Vcdng"58"hqt"XDD?30647X0""Vjg"
kpfkxkfwcn"rwnn/wr"cpf"rwnn/fqyp"tgukuvqtu"*TQP56RF"cpf"TQP56RW+"ctg"fghkpgf"cu"hqnnqyu"ykvj"vjg"Korgfcpeg"Ecnewncvkqpu"nkuvgf"kp"Vcdng"580

" ‚"RON56RF?*XQWV+1]KQWV_<"TQP56RW"ku"vwtpgf"qhh

"""""‚"RON56RW?*XDDS/XQWV+1]KQWV_<"TQP56RF"ku"vwtpgf"qhh

PACKAGE OUTLINE DIMENSIONS

          

   MR1[5,1]     RON                       RESISTOR                          VOUT                MIN                  TYP                 MAX              UNITS             

0, 1

TABLE 33:  34Y DRIVER PULL-UP AND PULL-DOWN IMPEDANCE CALCULATIONS

Y

Y

Y

Y

Y

Y

2041XDDQ

2071XDDQ

20:1XDDQ

2041XDDQ

2071XDDQ

20:1XDDQ

34.3Y

RON34PD

RON34PU

4026

30.5

30.5

30.5

30.5

4206

5605

5605

5605

5605

5605

5605

38.1

38.1

6:07

6:07

38.1

38.1

46406

5608

462

5605

237.6

33.9

Y

Y

                                     RON                                          MIN                  TYP                MAX              UNITS             

RZQ = 240Y±1%

RZQ = (240Y±1%)/7

PACKAGE OUTLINE DIMENSIONS

             MR1[5,1]      RON                       RESISTOR                         VOUT                   MIN                  TYP                MAX              UNITS             

0, 1

oC

oC

oC

oC

oC

oC

IOL"B"204"z"XDDQ

IOL"B"207"z"XDDQ

IOL"B"20:"z"XDDQ

IOL"B"204"z"XDDQ

IOL"B"207"z"XDDQ

IOL"B"20:"z"XDDQ

34.3Y

RON34PD

RON34PU

15.5

25.8

6304

6304

25.8

15.5

9.2

23

36.8

36.8

23

9.2

8.3

20.7

26

26

20.7

8.3

TABLE 35:  34Y DRIVER IOH/IOL CHARACTERISTICS: VDD=VDDQ=1.575V

PACKAGE OUTLINE DIMENSIONS

             MR1[5,1]     RON                        RESISTOR                        VOUT                     MIN                  TYP                MAX              UNITS             

0, 1

oC

oC

oC

oC

oC

oC

IOL"B"204"z"XDDQ

IOL"B"207"z"XDDQ

IOL"B"20:"z"XDDQ

IOL"B"204"z"XDDQ

IOL"B"207"z"XDDQ

IOL"B"20:"z"XDDQ

34.3Y

RON34PD

RON34PU

3609

4608

39.3

39.3

4608

3609

8.8

21.9

35

35

21.9

8.8

7.9

19.7

460:

460:

19.7

7.9

TABLE 34:  34Y DRIVER IOH/IOL CHARACTERISTICS: VDD = VDDQ = 1.5V
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34 OHM OUTPUT DRIVER IMPEDANCE

PACKAGE OUTLINE DIMENSIONS

             MR1[5,1]      RON                      RESISTOR                         VOUT                     MIN                 TYP                 MAX              UNITS             

0, 1

oC

oC

oC

oC

oC

oC

IOL"B"204"z"XDDQ

IOL"B"207"z"XDDQ

IOL"B"20:"z"XDDQ

IOL"B"204"z"XDDQ

IOL"B"207"z"XDDQ

IOL"B"20:"z"XDDQ

34.3Y

RON34PD

RON34PU

36

23.3

37.3

37.3

23.3

36

8.3

20.8

33.3

33.3

20.8

8.3

7.5

18.7

23.5

23.5

18.7

7.5

TABLE 36:  34Y DRIVER IOH/IOL CHARACTERISTICS: VDD=VDDQ=1.425V

34Y OUTPUT DRIVER SENSITIVITY

Kh"gkvjgt"vjg"vgorgtcvwtg"qt"xqnvcig"ejcpigu"chvgt"¥S"ecnkdtcvkqp."vjg"vqngtcpeg"nkokvu"nkuvgf"kp"Vcdng"54"ecp"dg"gzrgevgf"vq"ykfgp"ceeqtfkpi"vq"Vcdng"59"cpf"5:0

    Symbol                                                     MIN                                              MAX                                UNITS     

RON @ 0.8 x VDDQ

RON @ 0.5 x VDDQ

RON @ 0.2 x VDDQ

T¥S19

T¥S19

T¥S19

TABLE 37: 34Y OUTPUT DRIVER SENSITIVITY DEFINITION

1.1 - dRONfVJ"z"]FV_"-"fTONfXJ"z"]FX_

1.1 - dRONdTM x [FV_"-"fTONfXO"z"]FX_

1.1 - dRONdTL x [FV_"-"fTONfXN"z"]FX_

0.9 - dRONfVJ"z"]FV_"-"fTONfXJ"z"]FX_

0.9 - dRONdTM x [FV_"-"fTONfXO"z"]FX_

0.9 - dRONdTL x [FV_"-"fTONfXN"z"]FX_

    Change                                                     MIN                                            MAX                             UNITS     

 dRONdTM

 dRONdVM

 dRONdTL

dRONdVL

dRONdTH

dRONdVH

'1łE

'1oX

'1łE

'1oX

'1łE

'1oX

TABLE 38: 34Y OUTPUT DRIVER VOLTAGE AND TEMPERATURE SENSITIVITY

1.5

0.13

1.5

0.13

1.5

0.13

0

0

0

0

0

0
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ALTERNATIVE 40 OHM DRIVER

PACKAGE OUTLINE DIMENSIONS

             MR1[5,1]     RON          RESISTOR               VOUT                   MIN                  TYP                 MAX              UNITS           NOTES         

0, 1

TABLE 39 - 40Y DRIVER IMPEDANCE CHARACTERISTICS

T¥S18

T¥S18

T¥S18

T¥S18

T¥S18

T¥S18

%

1

1

1

1

1

1

1, 2

2041XDDQ

2071XDDQ

20:1XDDQ

2041XDDQ

2071XDDQ

20:1XDDQ

2071XDDQ

40.0Y

RON40PD

RON40PU

0.6

0.9

0.9

0.9

0.9

0.6

-10

1.0

1.0

1.0

1.0

1.0

1.0

p1c

1.1

1.1

306

306

1.1

1.1

10Pull-Up/Pull-Down mismatch (MMPUPD)

PQVGU<

1. Vqngtcpeg"nkokvu"cuuwog"T¥S"qh"462Y"*ø3'+"cpf"ctg"crrnkecdng"chvgt"rtqrgt"¥S"ecnkdtcvkqp"jcu"dggp"rgthqtogf"cv"c"uvcdng"vgorgtcvwtg"cpf"xqnvcig"

*XDDS"?"XDD."XuuS"?"Xuu+0""Tghgt"vq"¶62"Qjo"ftkxg"ugpukvkxkv{•"kh"gkvjgt"vjg"vgorgtcvwtg"qt"vjg"xqnvcig"ejcpigu"chvgt"ecnkdtcvkqp" " "

      

2. Ogcuwtgogpv"fghkpkvkqp"hqt"okuocvej"dgvyggp"rwnn/wr"cpf"rwnn/fqyp"*OORWRF+0""Ogctwtg"dqvj"TONRW"cpf"TONRF"cv"207"z"XDDQ:   

        

MMRWRF = 

RONNOM 

RQPRW - RQPRF x 100

40Y OUTPUT DRIVER SENSITIVITY

Kh"gkvjgt"vjg"vgorgtcvwtg"qt"xqnvcig"ejcpigu"chvgt"K1Q"ecnkdtcvkqp."vjg"vqngtcpeg"nkokvu"nkuvgf"kp"Vcdng"5;"ecp"dg"gzrgevgf"vq"ykfgp"ceeqtfkpi"vq"Vcdng"62"cpf"630

    Symbol                                                     MIN                                              MAX                                UNITS     

RON @ 0.8 x VDDQ

RON @ 0.5 x VDDQ

RON @ 0.2 x VDDQ

T¥S18

T¥S18

T¥S18

TABLE 40: 40Y OUTPUT DRIVER SENSITIVITY DEFINITION

1.1 - dRONfVJ"z"]FV_"-"fTONfXJ"z"]FX_

1.1 - dRONdTM x [FV_"-"fTONfXO"z"]FX_

1.1 - dRONdTL x [FV_"-"fTONfXN"z"]FX_

0.9 - dRONfVJ"z"]FV_"-"fTONfXJ"z"]FX_

0.9 - dRONdTM x [FV_"-"fTONfXO"z"]FX_

0.9 - dRONdTL x [FV_"-"fTONfXN"z"]FX_



LOGIC Devices Incorporated              www.logicdevices.com
66

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

ALTERNATIVE 40 OHM DRIVER

    Change                                                     MIN                                          MAX                                           UNITS     

 dRONdTM

 dRONdVM

 dRONdTL

dRONdVL

dRONdTH

dRONdVH

'1łE

'1oX

'1łE

'1oX

'1łE

'1oX

TABLE 41: 40Y OUTPUT DRIVER VOLTAGE AND TEMPERATURE SENSITIVITY

1.5

0.15

1.5

0.15

1.5

0.15

0

0

0

0

0

0

OUTPUT CHARACTERISTICS AND OPERATING CONDITIONS

Vjg"UFTCO"wugu"dqvj"ukping/gpfgf"cpf"fkhhgtgpvkcn"qwvrwv"ftkxgtu0""Vjg"ukping/gpfgf"qwvrwv"ftkxgt"ku"uwooctk¦gf"kp"Vcdng"64"yjkng"vjg"fkhhgtgpvkcn"qwvrwv"
ftkxgt"ku"uwooctk¦gf"kp"Vcdng"650

PACKAGE OUTLINE DIMENSIONS

          
   Parameter/Condition                                                   Symbol                     MIN                        MAX                 UNITS     NOTES

Output leakage current:""FS"ctg"fkucdngf="

2X"~"XQWV~"XDDS="QFV"ku"fkucdngf="QFV"ku"JKIJ

Output slew rate:"Ukping/gpfgf="hqt"tkukpi"cpf"hcnnkpi"

gfigu."ogcuwtg"dgvyggp"XOL*CE+"?"XTGH"/"203"z"XDDQ 

cpf"XQJ"*CE+"?"XTGH"-"203"z"XDDQ

Single-ended DC high-level output voltage

Single-ended DC mid-point level output voltage

Single-ended DC low-point level output voltage

Single-ended DC high-point level output voltage

Single-ended DC low-point level output voltage

Delta RON between pull-up and pull-down for DQ/DQS

Test load for AC timing and output slew rates

wC

X1pu

X

X

X

X

X

%

1

3."4."5."6

1, 2, 5

1, 2, 5

1, 2, 5

1, 2, 3, 6

1, 2, 3, 6

1, 7

3

TABLE 42:  SINGLE-ENDED OUTPUT DRIVER CHARACTERISTICS

5

6

10

-5

2.5

-10

IQ¥

UTSUG"

XQJ*FE+

XOM*FE+

XOL*FE+

XQJ*CE+

XOL*CE+

MMRWRF

20:"z"XDDQ

207"z"XDDQ

204"z"XDDQ

XVV"-"203"z"XDDQ

XVV"/"203"z"XDDQ

Qwvrwv"vq"XTT"*XDDS14+"xkc"47Y"tgukuvqt

5. Ugg"Vcdng"54"qp"rcig"5;"KX"ewtxg"nkpgctkv{0""Fq"pqv"wug"CE"Vguv"nqcf0

6. Ugg"Vcdng"66"qp"rcig"68"hqt"qwvrwv"ungy"tcvg0

7. Ugg"Vcdng"54"qp"rcig"5;"hqt"cffkvkqpcn"kphqtocvkqp0

8. Ugg"Hkiwtg" 4;"qp"rcig"87" hqt" cp"gzcorng" qh" c" ukping/gpfgf"qwvrwv"

ukipcn0""

PQVGU<

1. T¥S"qh"462Y"*ø3'+"ykvj"T¥S19"gpcdngf"*fghcwnv"56Y"ftkxgt+"cpf"ku"crrnk-

ecdng"chvgt"rtqrgt"¥S"ecnkdtcvkqp"jcu"dggp"rgthqtogf"cv"c"uvcdng" vgo-

rgtcvwtg"cpf"xqnvcig"*XDDS"?"XDD."XuuS"?"Xuu+0

2. XTT"?"XDDS14

3. Ugg"Hkiwtg"53"qp"rcig"89"hqt"vjg"vguv"nqcf"eqphkiwtcvkqp0

60" Vjg"8X1pu"oczkowo"ku"crrnkecdng"hqt"c"ukping"FS"ukipcn"yjgp"kv"ku"uykvej-

kpi"htqo"gkvjgt"JKIJ"vq"NQY"qt"NQY"vq"JKIJ"yjkng"vjg"tgockpkpi"FS"

ukipcnu"kp"vjg"ucog"d{vg"ncpg"ctg"eqodkpcvkqpu."vjg"oczkowo"nkokv"qh"8X1

pu"oczkowo"ku"tgfwegf"vq"7X1pu0
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PACKAGE OUTLINE DIMENSIONS

          
   Parameter/Condition                                                   Symbol                     MIN                        MAX                 UNITS     NOTES

Output leakage current:""FS"ctg"fkucdngf="

2X"~"XQWV~"XDDS="QFV"ku"JKIJ

Output slew rate:"Fkhhgtgpvkcn="hqt"tkukpi"cpf"hcnnkpi"gfigu."

ogcuwtg"dgvyggp"XOLFKHH*CE+"?"/"204"z"XDDS"cpf"XQJ 

*CE+"?"-"204"z"XDDQ

Output differential cross-point voltage

Differential high-level output voltage

Differential low-level output voltage

Delta RON between pull-up and pull-down for DQ/DQS

Test load for AC timing and output slew rates

wC

X1pu

oX

X

X

%

1

1

1, 2, 3

3."6

3."6

1, 5

3

TABLE 43:  DIFFERENTIAL OUTPUT DRIVER CHARACTERISTICS

5

12

XTGH-372

10

-5

5

XTGH-150

-10

IQ¥

SRQDIFF 

XQZ*CE+

XQJFKHH*CE+

XOLFKHH*CE+

MMRWRF

-"204"z"XDDQ

/"204"z"XDDQ

Qwvrwv"vq"XTT"*XDDS14+"xkc"47Y"tgukuvqt

60" Ugg"Vcdng"69"qp"rcig"69"hqt"vjg"qwvrwv"ungy"tcvg0

5. Ugg"Vcdng"54"qp"rcig"79"hqt"cffkvkqpcn"kphqtocvkqp0

6. Ugg"Hkiwtg"52"qp"rcig"88"hqt"cp"gzcorng"qh"c"fkhhgtgpvkcn"qwvrwv"ukipcn0

PQVGU<

1. T¥S"qh"462Y"*ø3'+"ykvj"T¥S19"gpcdngf"*fghcwnv"56Y"ftkxgt+"cpf"ku"crrnk-

ecdng"chvgt"rtqrgt"¥S"ecnkdtcvkqp"jcu"dggp"rgthqtogf"cv"c"uvcdng" vgo-

rgtcvwtg"cpf"xqnvcig"*XDDS"?"XDD."XuuS"?"Xuu+0

2. XTGH"?"XDDS14

3. Ugg"Hkiwtg"53"qp"rcig"89"hqt"vjg"vguv"nqcf"eqphkiwtcvkqp0

FIGURE 20 - DQ OUTPUT SIGNAL

VOH(AC)

MIN output

MAX output

VOL(AC) 
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FIGURE 21 - DIFFERENTIAL OUTPUT SIGNAL

VOH(DIFF)

MIN output

MAX output

VOL(DIFF) 

VOX(AC) MAX

VOX(AC) MINX

X

X

X

OUTPUT CHARACTERISTICS AND OPERATING CONDITIONS

REFERENCE OUTPUT LOAD

Hkiwtg"44"tgrtgugpvu"vjg"ghhgevkxg"tghgtgpeg"nqcf"qh"47Y"wugf"kp"fghkpkpi"vjg"tgngxcpv"fgxkeg"CE"vkokpi"rctcogvgtu"*gzegrv"QFV"tghgtgpeg"vkokpi+"cu"ygnn"cu"vjg"
qwvrwv"ungy"tcvg"ogcuwtgogpvu0""Kv"ku"pqv"kpvgpfgf"vq"dg"c"rtgekug"tgrtgugpvcvkqp"qh"c"rctvkewnct"u{uvgo"gpxktqpogpv"qt"c"fgrkevkqp"qh"vjg"cevwcn"nqcf"rtgugpvgf"
d{"cp{"urgekhke"Kpfwuvt{"vguv"u{uvgo1crrctcvwu0""U{uvgo"fgukipgtu"ujqwnf"wug"KDKU"qt"qvjgt"ukowncvkqp"vqqnu"vq"eqttgncvg"vjg"vkokpi"tghgtgpeg"nqcf"rtgugpvgf"qt"
gzjkdkvgf"qp"vjg"u{uvgo"qt"u{uvgo"gpxktqpogpv0

FIGURE 22 - REFERENCE OUTPUT LOAD FOR AC TIMING AND OUTPUT SLEW RATE

Timing Reference Point

DQ

DQS

DQS#

DUT VREF

VTT = VDDQ/2

VDDQ/2

ZQ
RZQ = 240Ω

VSS 

RTT = 25Ω



PACKAGE OUTLINE DIMENSIONS

          

       Output               Edge                 From                     To                 Calculation

DQ

TABLE 44:  SINGLE-ENDED OUTPUT SLEW RATE 

Output Slew Rate (Linear Signals)

Tkukpi

Falling

Measured

XOL*CE+

XQJ*CE+

XQJ*CE+

XOL*CE+

XQJ*CE+"/"XOL *CE+

FVTUG

XQJ*CE+"/"XOL*CE+"

FVHUG
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SLEW RATE DEFINITIONS FOR SINGLE-ENDED OUTPUT SIGNALS

Vjg"ukping/gpfgf"qwvrwv"ftkxgt"ku"uwooctk¦gf"kp"Vcdng"640""Ykvj"vjg"tghgtgpeg"nqcf"hqt"vkokpi"ogcuwtgogpvu."vjg"qwvrwv"ungy/tcvg"hqt"hcnnkpi"cpf"tkukpi"gfigu"
ku"fghkpgf"cpf"ogcuwtgf"dgvyggp"XOL*CE+"cpf"XQJ*CE+"hqt"ukping/gpfgf"ukipcnu"cu"kpfkecvgf"kp"Vcdng"66"cpf"Hkiwtg"450

FIGURE 23 - NOMINAL SLEW RATE DEFINITION FOR SINGLE-ENDED OUTPUT SIGNALS

ΔTRSE

ΔTFSE

VOH(AC)

VOL(AC)

VTT



PACKAGE OUTLINE DIMENSIONS

          

        Output               Edge                 From                         To                 Calculation

DQS, DQS\

TABLE 45:  DIFFERENTIAL OUTPUT SLEW RATE DEFINITION

Output Slew Rate (Linear Signals)

Tkukpi

Falling

Measured

XOLFKHH*CE+

XQJFKHH*CE+

XQJFKHH*CE+

XOLFKHH*CE+

XQJFKHH*CE+"/"XOL FKHH*CE+

FTRDIFF

XQJFKHH*CE+"/"XOLFKHH*CE+"

FTFDIFF
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SLEW RATE DEFINITIONS FOR DIFFERENTIAL OUTPUT SIGNALS

Vjg"fkhhgtgpvkcn"qwvrwv"ftkxgt"ku"uwooctk¦gf"kp"Vcdng"650""Ykvj"vjg"tghgtgpeg"nqcf"hqt"vkokpi"ogcuwtgogpvu."vjg"qwvrwv"ungy"tcvg"hqt"hcnnkpi"cpf"tkukpi"gfigu"ku"
fghkpgf"cpf"ogcuwtgf"dgvyggp"XOL*CE+"cpf"XQJ*CE+"hqt"fkhhgtgpvkcn"ukipcnu."cu"ujqyp"kp"Vcdng"67"cpf"Hkiwtg"550

FIGURE 24 - NOMINAL DIFFERENTIAL OUTPUT SLEW RATE DEFINITION FOR DQS, DQS#

ΔTFDIFF

VOH(DIFF) AC

VOL(DIFF) AC

0
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PACKAGE OUTLINE DIMENSIONS

 Parameter             Symbol        MIN      MAX        MIN       MAX        MIN       MAX    UNITS NOTES                                  

CEVKXCVG"vq"kpvgtpcn"TGCF"qt"YTKVG"fgnc{"vkog

RTGEJCTIG"eqoocpf"rgtkqf

CEVKXCVG/vq/CEVKXCVG"qt"TGHTGUJ"eqoocpf"rgtkqf

CEVKXCVG/vq/RTGEJCTIG"eqoocpf"rgtkqf

EN?7

EN?8

EN?:

EN?32

Uwrrqtvgf"EN"Ugvvkpiu

Uwrrqtvgf"EYN"Ugvvkpiu

1

2

3

3

2

3

3

3

2,3

3

3

3

2,3

TABLE 46:  SPEED BINS

""""""""/37"*FFT5/3555+"""""""/34"*FFT5/3822+"""""""/33"*FFT5/3:88+

tTEF

tTR

tTE

tTCU

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

tEM"*CXI+

      5, 6, 8, 10           5, 6, 8, 10                 5, 6, 8, 10

15

15

51

36

3

2.5

1.875

1.5

-

-

-

82ou

3.3

3.3

>4

>30:97

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

pu

EM

EM

EYN?7

EYN?8

EYN?9

EYN?7

EYN?8

EYN?9

EYN?7

EYN?8

EYN?9

EYN?7

EYN?8

EYN?9

              5, 6, 7                   5, 6, 7                       5, 6, 7

3. Tgugtxgf"*hknngf"dnqemu+"ugvvkpiu"ctg"pqv"cnnqygf0

PQVGU<

1. tTGHK"fgrgpfu"qp"tQRGT

2. Vjg"EN"cpf"EYN"ugvvkpi" tguwnv" kp" tEM"tgswktgogpvu0" "Yjgp"ocmkpi"c"

ugngevkqp"qh"tEM."dqvj"EN"cpf"EYN"tgswktgogpv"ugvvkpiu"pggf"vq"dg"hwn-

hknngf0

15

15

51

36

3

2.5

1.875

1.5

-

-

-

82ou

3.3

3.3

>4

>30:97

15

15

51

36

3

2.5

1.875

1.5

-

-

-

82ou

3.3

3.3

>4

>30:97

""""""""""]EYN?307="32/32/32_""""""""""]EYN?3047="33/33/33_""""""""]EYN?3029="35/35/35_""""""""""""""""""""
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MIN MAX

8

8

8

0.47

0.47

-80

-70

7800

3900

2900

0.53

0.53

80

70

-118

-140

-155

-168

-177

-186

-193

-200

-205

-210

-215

118

140

155

168

177

186

193

200

205

210

215

Units Notes

[CWL=1.5; 10-10-10]

SymbolParameter

-15 (DDR3-1333)

11 Cycles

12 Cycles

0.43 -

tERRnPER MIN = (1+0.68ln[n]) x tJITPER MIN

tERRnPER MAX = (1+0.68ln[n]) x tJITPER MAX

9,42

9,42

9,42

10,11

12

12

13

13

16

16

17

17

17

17

17

17

17

17

17

17

17

14

15

17

140

160

t
ERRnPER

t
JITCC

t
JITCC, LCK

t
ERR6PERR

t
ERR7PERR

t
ERR8PERR

n = 13, 14 … 49, 50 Cycles

t
ERR2PERR

t
ERR3PERR

t
ERR4PERR

t
ERR5PERR

t
ERR9PERR

t
ERR10PERR

t
ERR11PERR

t
ERR12PERR

Cumula�ve error across

2 Cycles

3 Cycles

4 Cycles

5 Cycles

6 Cycles

7 Cycles

8 Cycles

9 Cycles

10 Cycles

Clock period JITTER

Cycle-to-Cycle JITTER

DLL LOCKED

DLL LOCKING

DLL LOCKED

DLL LOCKING

Clock absolute period

Clock absolute HIGH pusle width

Clock absolute LOW pulse width

t
CLK (ABS)

t
CKDLL_DIS

t
CL (AVG)

t
CH (ABS)

t
CL (ABS)

Clock period average: DLL enable mode

HIGH pulse width average

LOW pulse width average

Clock period average: DLL 

disable mode
TC = 85˚C to 105˚C

t
JITPER

t
JITPER, LCK

t
CK (AVG)

-0.43

ns

CK

CK

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

tCK (AVG)

ps

ns

tCK (AVG)

MIN=tCK (AVG) MIN+tJITPER MIN; MAX=tCK (AVG)MAX+tJITPER MAX

TC = 0˚C to <85˚C

TC = >105˚C to ≤125˚C

t
CH (AVG)

See SPEED BIN TABLE (#49) for tCK range allowed

[CWL=1.25; 11-11-11]

-12 (DDR3-1600)

[CWL=1.07; 13-13-13]

-11 (DDR3-1866)

MIN MAX MIN MAX

8

8

8

0.47

0.47

-70

-60

7800

3900

2900

0.53

0.53

70

60

-103

-122

-136

-147

-155

-163

-169

-175

-180

-184

-188

103

122

136

147

155

163

169

175

180

184

188

0.43 -

120

140

-0.43

8

8

8

0.47

0.47

-60

-50

7800

3900

2900

0.53

0.53

60

50

0.43 -

-0.43

100

120

-88

-105

-117

-126

-133

-139

-145

-150

-154

-158

-161

88

105

117

126

133

139

145

150

154

158

161
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MIN MAX

-

Data SETUP �me to DQS, DQS\ t
DS AC150

Data HOLD �me from DQS, 

DQS\ VREF @ 1V/ns

Data SETUP �me to DQS, DQS\ t
DS AC175

Base (specifica�on)

VREF @ 1V/ns

Base (specifica�on)

VREF @ 1V/ns

Base (specifica�on)

DQ HIGH-A �me from CK, CK\

DQS, DQS\ DIFFERENTIAL READ postamble t
RPST

DQS,  DQS\ DIFFERENTIAL Output HIGH �me

DQ LOW-Z �me from CK, CK\

DQ Strobe Input Timing

DQS, DQS\ DIFFERENTIAL WRITE postamble

Parameter

-15 (DDR3-1333)

[CWL=1.5; 10-10-10]

Symbol

DQS, DQS\ FALLING Setup to CK, CK\ RISING t
DSS

DQ Output Timing

DQS, DQS\ to DQ SKEW, per access

DQ Output HOLD �me from DQS, DQS\

t
DQSS

DQS, DQS\ DIFFERENTIAL Input Low pulse width

t
WPST

DQS,DQS\ RISING to CK, CK\ RISING
t
DQSL

DQS, DQS\ DIFFERENTIAL Input HIGH pulse width t
DQSH

DQS, DQS\ DIFFERENTIAL READ preamble t
RPRE

DQS, DQS\ FALLING Hold from CK, CK\ RISING t
DSH

DQS, DQS\ DIFFERENTIAL WRITE preamble t
WPRE

DQ Strobe Output Timing

t
QSH

DQS, DQS\ DIFFERENTIAL Output LOW �me t
QSL

DQS, DQS\ RISING to/from RISING CK, CK\ t
DQSCK

DQS, DQS\ HIGH-Z �me (RL+BL/2) t
HZ (DQS)

DQS, DQS\ LOW-Z �me (RL-1) t
LZ (DQS)

DQS, DQS\ RISING to/from RISING CK, CK\ when DLL is disabled
t
DQSK

DLL_DIS

t
DH AC100

Minimum Data Pulse Width t
DIPW

t
QH

t
DQSQ

-

-

30

180

65

165

400

-

-500

-0.25

0.45

0.45

0.2

0.2

0.9

0.3

-255

0.4

0.4

-500

-

0.9

0.3

1

0.38

-

-

-

-

-

-

-

125

250

250

0.25

0.55

0.55

-

-

-

-

255

-

-

250

250

Note 24

Note 27

10

-

Units

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

CK

CK

CK

CK

CK

CK

CK

ps

CK

CK

ps

ps

CK

CK

ns

tCK (AVG)

18,19

19,20

18,19

19,20

18,19

19,20

41

22,23

22,23

25

25

25

23

21

21

22,23

22,23

23,24

23,27

Notes

26

21

t
HZ (DQ)

t
LZ (DQ)

-12 (DDR3-1600)

[CWL=1.25; 11-11-11]

-11 (DDR3-1866)

[CWL=1.07; 13-13-13]

MIN MAX MIN MAX

-

-

10

160

45

145

360

-

-450

-

-0.27

0.45

0.45

0.18

0.18

0.9

0.3

-225

0.4

0.4

-450

-

0.9

0.3

1

0.38

-

-

-

-

-

-

-

100

225

225

0.27

0.55

0.55

-

-

-

-

225

-

-

225

225

Note 24

Note 27

10

-

DQ Input Timing

65

200

150

275

100

200

535

-

-390

-

0.38

-0.27

0.45

0.45

0.18

0.18

0.9

0.3

-195

0.4

0.4

-390

-

0.9

0.3

1

-

-

-

-

-

-

-

85

190

190

-

0.27

0.55

0.55

-

-

-

-

195

-

-

195

195

Note 24

Note 27

10
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E
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T
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R
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R
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O
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MIN MAX

-

-

-

-

-

-

-

-

-

-

MULTIPURPOSE REGISTER READ burst end to mode register set for 

mul�purpose register exit
t
MPRR MIN = 1CK; MAX = n/a

MIN = 4CK; MAX = n/a

MIN = greater of 12CK or 15ns; MAX = n/a

MODE REGISTER SET command cycle �me t
MRD

MIN = greater of 4CK or 7.5ns; MAX = n/a

MIN = 4CK; MAX = n/a

Auto precharge WRITE recovery + PRECHARGE �me t
DAL MIN = WR + 

t
RP/

t
CK (AVG); MAX = n/a

CAS\-to-CAS\ command delay t
CCD

MIN = 15ns; MAX = n/a

Delay from start of internal WRITE transac�on to internal READ 

command
t
WTR MIN = greater of 4CK or 7.5ns; MAX = n/a

WRITE recovery �me t
WR

MODE REGISTER SET command update delay t
MOD

Four ACTIVATE windows for 2KB page size

Four ACTIVATE windows for 1KB page size t
FAW

READ-to-PRECHARE �me t
RTP

[CWL=1.5; 10-10-10]

SymbolParameter

-15 (DDR3-1333)

Command and Address Timing

CTRL, CMD, ADDR setup to CK, 

CK\

Base (specifica�on)

VREF @ 1V/ns

CTRL, CMD, ADDR setup to CK, 

CK\

Base (specifica�on)

VREF @ 1V/ns

CTRL, CMD, ADDR hold to CK, 

CK\

Base (specifica�on)

VREF @ 1V/ns

DLL Locking �me t
DLLK

See "Speed Bin Table (#49) for tRCD

See "Speed Bin Table (#49) for tRP

See "Speed Bin Table (#49) for tRAS

Minimum CTRL, CMD, ADDR pulse width t
IPW

ACTIVATE to Internal READ or WRITE delay t
RCD

PRECHARGE command period t
RP

1KB page size

ACTIVATE-to-PRECHARGE command period t
RAS

ACTIVATE-to-ACTIVATE command period t
RCD See "Speed Bin Table (#49) for tRC

MIN=greater of 4CK 

or 6ns

CK

ps

ps

ps

ps

ps

ps

ps

ns

ns

ns

ns

ns

ns

CK

CK

CK

CK

CK

CK

CK

CK

Units

CK

CK

28

29,30

20,30

29,30

20,30

29,30

20,30

41

31

31

31,32

31

31

31

31,32,33

31,34

Notes

31

31
ACTIVATE-to-ACTIVATE 

minimum command period
2KB page size

t
RRD

MIN MAX

[CWL=1.25; 11-11-11]

-12 (DDR3-1600)

MIN MAX

[CWL=1.07; 13-13-13]

-11 (DDR3-1866)

MIN=greater of 4CK 

or 6ns

MIN=greater of 4CK or 7.5ns

-

-

-

-

-

-

-

-

-

-

512

65

200

150

275

100

200

535

25

35

-

-

-

-

-

-

-

-

-

-

MIN=greater of 4CK 

or 5ns

MIN=greater of 4CK 

or 6ns

t
IS AC175

t
IS AC150

t
IH DC100

30

45

512

65

240

190

340

140

240

620

30

40

512

45

220

170

320

120

220

560
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H
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T
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R
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S

MIN MAX

Valid clocks a�er SELF REFRESH entry or POWER-DOWN entry t
CKSRE MIN = greater of 5CK or 10ns; MAX = n/a

Valid clocks before SELF REFRESH exit, POWER-DOWN exit, or RESET 

exit
t
CKSRX MIN = greater of 5CK or 10ns; MAX = n/a

EXIT SELF REFRESH TO commands requiring a locked DLL t
XSDLL MIN = 

t
DLLK (MIN); MAX = n/a

MINIMUM CKE LOW pulse width for SELF REFRESH entry to SELF 

REFRESH exit �ming
t
CKESR MIN = 

t
CKE (MIN) + CK; MAX = n/a

SELF REFRESH Timing

Exit SELF REFRESH TO commands not requiring a locked DLL t
XS MIN = greater of 5CK or 

t
RFC + 10ns; MAX = n/a

Maximum REFRESH 

period/interval

TC ≤ 85˚C
t
REFI

7.8

TC >85˚C ≤ 105˚C 3.9

TC >105˚C ≤ 125˚C 2.9

TC ≤ 85˚C

-

TC >105˚C ≤ 125˚C 24

TC >85˚C ≤ 105˚CMaximum REFRESH period

Begin power supply ramp to power supplies stable t
VDDPR MIN = n/a; MAX = 200

REFRESH-to-ACTIVATE or REFRESH command period t
RFC MIN = 110; MAX = 9 x 

t
REFI

REFRESH Timing

RESET\ LOW to power supplies stable t
RPS MIN = 0; MAX = 200

RESET\ LOW to I/O and RTT HIGH-Z t
IOZ MIN = n/a; MAX = 200

ZQCS command: Short Calibra�on Time t
ZQCS

Exit RESET from CKE HIGH to a valid command t
XPR MIN = greater of 5CK or tRFC + 10ns; MAX = n/a

Ini�aliza�on and RESET Timing

256

64

512

-

-

-ZQCL command: Long 

Calibra�on �me

POWER-UP and RESET opera�on

Normal opera�on

t
ZQINIT

t
ZQOPER

35

36

36

36

36

36

36

28

Notes

[CWL=1.5; 10-10-10]

Symbol

Calibra�on Timing

Parameter

-15 (DDR3-1333)

CK

CK

CK

ms

ns

ms

ms

ms

μs

μs

μs

CK

CK

CK

CK

CK

ms

ns

CK

UnitsMIN MAX

[CWL=1.25; 11-11-11]

-12 (DDR3-1600)

MIN MAX

[CWL=1.07; 13-13-13]

-11 (DDR3-1866)

256

64

512

-

-

-

256

64

512

-

-

-

64 (1X)

32 (2X)
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T
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R
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S

MIN MAX

MIN = Greater of 10CK or 24ns; MAX = n/a

BL8 (OTF, MRS) BC4OTF t
WRAPDEN MIN = WL + 4 + WR + 1

MIN = WL + 2 + WR + 1

BL8 (OTF, MRS) BC4OTF t
WRPDEN

t
WRPDEN

MIN = WL + 4 + 
t
WR/

t
CK (AVG)

t
WRAPDEN

BC4MRS MIN = WL + 2 + 
t
WR/

t
CK (AVG)

WRITE with AUTO PRECHARGE 

command to POWER-DOWN 

entry BC4MRS

DLL on, any valid command, or DLL off to commands not requiring DLL 

locked
t
XP

READ/READ with AUTO PRECHARGE commant to POWER-DOWN entry t
RDPDEN MIN = RL + 4 + 1

WRITE Command to POWER-

DOWN entry

REFRESH command to POWER-DOWN entry t
REFPDEN MIN = 1

MRS command to POWER-DOWN entry t
MRSPDEN MIN = 

t
MOD (MIN)

t
ACTPDEN MIN = 1

PRECHARGE/PRECHARGE ALL command to POWER-DOWN entry t
PRPDEN MIN = 1

Command pass disable delay t
CPDED MIN = 1; MAX = n/a

POWER-DOWN entry to POWER-DOWN exit �ming t
PD MIN = tCKE (MIN); MAX = 60ms

POWER-DOWN entry period: ODT e�her synchronous or asynchronous PDE Greater of tANPD or tRFC - REFRESH command to CKE LOW �me

POWER-DOWN exit period: ODT either synchronous or asynchronous PDX t
ANPD + 

t
XPDLL

Greater of 3CK or 

5.625ns

Begin POWER-DOWN period prior to CKE registered HIGH t
ANPD WL - 1CK

POWER-DOWN Timing

POWER-DOWN Entry MINIMUM Timing

POWER-DOWN Exit Timing

PRECHARGE POWER-DOWN with DLL off to command requiring DLL 

locked
t
XPDLL

CKE MIN pulse width t
CKE (MIN)

ACTIVATE command to POWER-DOWN entry

Parameter

-15 (DDR3-1333)

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

CK

Units

37

28

Notes

[CWL=1.5; 10-10-10]

Symbol MIN MAX

-12 (DDR3-1600)

[CWL=1.25; 11-11-11]

MIN MAX

-11 (DDR3-1866)

[CWL=1.07; 13-13-13]

MIN = Greater of 3CK or 6.0ns; MAX = n/a

Greater of 3CK or 

5ns

MIN = 2

MIN = 2

MIN = 2

Greater of 3CK or 

5ns
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MIN MAX

WRITE Leveling output error t
WLOE

t
WLS

t
WLH

WRITE Leveling output delay t
WLO

WRITE Leveling HOLD from rising DQS, DQS\ crossing to rising CK, CK\ 

crossing

DQS; DQS\ delay t
WLDQSEN

WRITE Leveling SETUP from rising CK, CK\ crossing to rising DQS, DQS\ 

crossing

-250

0.3

0.3

40

25

0

0

195

195

250

0.7

0.7

-

-

9

2

-

-

6CK + ODTL OFF

RTT dynamic change skew t
ADC

First DQS, DQS\ RISING edge t
WLMRD

RTT_NOM-to=RTT_WR change skew ODTLCNW WL - 2CK

RTT_WR-to-RTT_NOM change skew - BC4 ODTLCNW4 4CK + ODTL OFF

RTT_WR-to-RTT_NOM change skew - BC8 ODTLCNW8

ODT HIGH �me without WRITE command or with WRITE command and 

BC8
ODTH8 MIN = 6; MAX = n/a

ODT HIGH �me without WRITE command or with WRITE command and 

BC4
ODTH4 MIN = 4; MAX = n/a

Asynchronous RTT TURN-OFF delay (POWER-DOWN with DLL OFF) t
AOFPD MIN = 2; MAX = 8.5

t
AON

RTT TURN-OFF from ODTL OFF reference t
AOF

Asynchronous RTT TURN-ON delay (POWER-DOWN with DLL OFF) t
AONPD MIN = 2; MAX = 8.5

ODT Timing

Dynamic ODT Timing

WRITE Leveling Timing

RTT synchronous TURN-ON delay ODTL on

RTT synchronous TURN-OFF delay ODTL off

RTT TURN-ON from ODTL ON reference

Parameter

-15 (DDR3-1333)

CK

CK

ps

CK

CK

CK

CK

CK

CK

CK

ns

ns

ps

ps

CK

CK

ns

ns

Units

38

40

23,38

39,40

39

38

40

Notes

[CWL=1.5; 10-10-10]

Symbol MIN MAX

-12 (DDR3-1600)

[CWL=1.25; 11-11-11]

MIN MAX

-11 (DDR3-1866)

[CWL=1.07; 13-13-13]

-225

0.3

0.3

40

25

0

0

165

165

225

0.7

0.7

-

-

7.5

2

-

-

-195

0.3

0.3

40

25

0

0

140

140

195

0.7

0.7

-

-

7.5

2

-

-
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NOTES  

1. Rctcogvgtu"ctg"crrnkecdng"ykvj"2łE"~ TC ~"-;7łE"cpf"XDD1XDDS"?"-"
307X"ø"20297X0

2. Cnn"xqnvcigu"ctg"tghgtgpegf"vq"Xuu0

3. Qwvrwv"vkokpiu"ctg"qpn{"xcnkf"hqt"TON56"qwvrwv"dwhhgt"ugngevkqp0

60" Wpkv" tEM" *CXI+" tgrtgugpvu" vjg" cevwcn" tEM" *CXI+" qh" vjg" kprwv" enqem"
wpfgt"qrgtcvkqp0""Wpkv"EM"tgrtgugpvu"qpg"enqem"e{eng"qh"vjg"kprwv"enqem."
eqwpvkpi"vjg"cevwcn"enqem"gfigu0

5. CE"vkokpi"cpf"KDD"vguvu"oc{"wug"c"XIL/vq/XKJ"uykpi"qh"wr"vq";22oX"K"
vjg"vguv"gpxktqpogpv."dwv"kprwv"vkokpi"ku"uvknn"tghgtgpegf"vq"XTGH"*gzegrv"
tIS, tKJ."tDS, and tFJ"wug"vjg"CE1FE"vtkr"rqkpvu"cpf"EM."EM^"cpf"FSU."
FSU^"wug"vjgkt"etquukpi"rqkpvu+0""Vjg"okpkowo"ungy"tcvg"hqt"vjg"kprwv"
ukipcnu"wugf"vq"vguv"vjg"fgxkeg"ku"3X1pu"hqt"ukping/gpfgf"kprwvu"cpf"4X1
pu"hqt"fkhhgtgpvkcn"kprwvu"kp"vjg"tcpig"dgvyggp"XIL"*CE+"cpf"XKJ"*CE+0

6. Cnn" vkokpiu" vjcv" wug" vkog/dcugf" xcnwgu" *pu." ©u." ou+" ujqwnf" wug" tEM"
*CXI+" vq"fgvgtokpg" vjg"eqttgev"pwodgt"qh"enqemu" *Vcdng"69"wugu"EM"
qt"EM"*CXI+"kpvgtejcpigcdn{+0""Kp"vjg"codkgpv"qh"pqp/kpvgtigt"tguwnvu."
cnn"okpkowo"nkokvu"ctg"vq"dg"tqwpfgf"wr"vq"vjg"pgctguv"yjqng"kpvgigt0

7. Vjg"wug"qh"UVTQDG"qt"FSUFKHH"tghgtu"vq"vjg"FSU"cpf"FSU^"fkhhgtgp-

vkcn"etquukpi"rqkpv"yjgp"FSU"ku"vjg"tkukpi"gfig0""Vjg"wug"qh"ENQEM"qt"
EM"tghgtu"vq"vjg"EM"cpf"EM^"fkhhgtgpvkcn"etquukpi"rqkpv"yjgp"EM"ku"vjg""
tkukpi"gfig0"

8. Vjku"qwvrwv"nqcf"ku"wugf"hqt"cnn"CE"vkokpi"*gzegrv"QFV"tghgtgpeg"vkokpi+"
cpf"ungy"tcvgu0""Vjg"cevwcn"" vguv" nqcf" oc{" dg" fkhhgtgpv0" " Vjg" qwvrwv"
ukipcn"xqnvcig"tghgtgpeg"rqkpv" ku"XDDS14"hqt"ukping/gpfgf"ukipcnu"cpf"
vjg"etquukpi"rqkpv"hqt"fkhhgtgpvkcn"ukipcnu0" " " "
 

9. Yjgp"qrgtcvkpi"kp"FNN"fkucdng"oqfg."NQIKE"Fgxkegu."Kpe0"*NFK+"fqgu"
pqv"ycttcpv"eqornkcpeg"ykvj"pqtocn"oqfg"vkokpiu"qt"hwpevkqpcnkv{0" "
 

10. Vjg"enqem·u"tEM"*CXI+"ku""vjg"cxgtcig"enqem"qxgt"cp{"422"eqpugewvkxg"
enqemu"cpf"tEM"*CXI+"OKP"ku"vjg"uocnnguv"enqem"tcvg"cnnqygf."ykvj"vjg"
gzegrvkqp"qh"c"fgxkcvkqp"fwg"vq"enqem"lkvvgt0""Kprwv"enqem"lkvvgt"ku" cnnqygf"
rtqxkfgf"kv"fqgu"pqv"gzeggf"xcnwgu"urgekhkgf"cpf"owuv"dg"qh"c"tcpfqo"
Icwuukcp"fkuvtkdwvkqp"kp"pcvwtg0" "

11. Urtgcf"urgevtwo"ku"pqv"kpenwfgf"kp"vjg"lkvvgt"urgekhkecvkqp"xcnwgu0""Jqy-

gxgt." vjg" kprwv"enqem"ecp"ceeqooqfcvg"urtgcf/urgevtwo"cv"c"uyggr"
tcvg"kp"vjg"tcpig"qh"42/82mJ¦"ykvj"cpf"cffkvkqpcn"3'"qh"tEM"*CXI+"cu"c"
nqpi/vgto"lkvvgt"eqorqpgpv="jqygxgt."vjg"urtgcf/urgevtwo"oc{"pqv"wug"
c"enqem"tcvg"dgnqy"tEM"*CXI+"OKP0" "

12. Vjg"enqem·u"tEJ"*CXI+"cpf"tEN"*CXI+"ctg"vjg"cxgtcig"jcnh"enqem"rgtkqf"
qxgt"cp{"422"eqpugewvkxg"enqemu"cpf"ku"vjg"uocnnguv"enqem"jcnh"rgtkqf"
cnnqygf."ykvj"vjg"gzegrvkqp"qh"xcnwgu"urgekhkgf"cpf"owuv"qh"c"tcpfqo"
Icwuukcp"fkuvtkdwvkqp"kp"pcvwtg0" " " "

13. Vjg"rgtkqf"lkvvgt"*tLKVRGT+"ku"vjg"oczkowo"fgxkcvkqp"kp"vjg"enqem"rgtkqf"
htqo"vjg"cxgtcig"qt"pqokpcn"enqem0""Kv"ku"cnnqygf"kp"gkvjgt"vjg"rqukvkxg"qt"
pgicvkxg"fktgevkqp0

360" tEJ"*CDU+"ku"vjg"cduqnwvg"kpuvcpvcpgqwu"enqem"jkij"rwnug"ykfvj"cu"ogc-

uwtgf"htqo""qpg"tkukpi"gfig"vq"vjg"hqnnqykpi"hcnnkpi"gfig0" "

15. tEN"*CDU+"ku"vjg"cduqnwvg"kpuvcpvcpgqwu"enqem"nqy"rwnug"ykfvj"cu"ogc-

uwtgf"htqo"qpg"hcnnkpi"gfig"vq"vjg"hqnnqykpi"tkukpi"gfig0" "

16. Vjg" e{eng/vq/e{eng" lkvvgt" *tLKVEE+" ku" vjg" coqwpv" vjg" enqem" rgtkqf" ecp"

fgxkcvg"htqo"qpg"e{eng"vq"vjg"pgzv0""Kv"ku"korqtvcpv"vq"mggr"e{eng/vq/e{eng"
lkvvgt"cv"c"okpkowo"fwtkpi"vjg"FNN"nqemkpi"vkog0" " " "
     

17. Vjg" ewowncvkxg" lkvvgt" gttqt" *tGTTpRGT+." yjgtg" p" ku" vjg" pwodgt" qh"
enqemu"dgvyggp"4"cpf"72."ku"vjg"coqwpv"qh"enqem"vkog"cnnqygf"vq"ceew-

owncvg"eqpugewvkxgn{"cyc{" htqo"vjg"cxgtcig"enqem"qxgt"p"pwodgt"qh"
enqem"e{engu0

18. tFU"*dcug+"cpf"tFJ"*dcug+"xcnwgu"ctg"hqt"c"ukping/gpfgf"3X1pu"FS"ungy"
tcvg"cpf"4X1pu"hqt"fkhhgtgpvkcn"FSU."FSU^"ungy"tcvg0

19. Vjgug"rctcogvgtu"ctg"ogcuwtgf"htqo"c"fcvc"ukipcn"*FO."FS2."FS3"⁄"
FSp"cpf"uq"hqtvj+" vtcpukvkqp"gfig"vq" kvu"tgurgevkxg"fcvc"uvtqdg"ukipcn"
*FSU."FSU^+"etquukpi0

20. Vjg"ugvwr"cpf"jqnf"vkogu"ctg"nkuvgf"eqpxgtvkpi"vjg"dcug"urgekhkecvkqp"
xcnwgu"*vq"yjkej"fgtcvkpi"vcdngu"crrn{+"vq"XTGH"yjgp"vjg"ungy"tcvg"ku"
3X1pu0""Vjgug"xcnwgu."ykvj"c"ungy"tcvg"qh"3X1pu"ctg"hqt"tghgtgpeg"qpn{0

21. Yjgp" vjg" fgxkeg" ku" qrgtcvgf" ykvj" kprwv" enqem" lkvvgt." vjku" rctcogvgt"
pggfu"vq"dg"fgtcvgf"d{"vjg"cevwcn"tLKVRGT"*nctigt"qh"tLKVRGT"*OKP+"qt"
tLKVRGT"*OCZ+"qh"vjg"kprwv"enqem"*qwvrwv"fgtcvkpiu"ctg"tgncvkxg"vq"vjg"
UFTCO"kprwv"enqem+0

22. Ukping/gpfgf"ukipcn"rctcogvgt0

23. Vjg"UFTCO"qwvrwv"vkokpi"ku"cnkipgf"vq"vjg"pqokpcn"qt"cxgtcig"enqem0""
Oquv"qwvrwv"rctcogvgtu"owuv"dg"fgtcvgf"d{"vjg"cevwcn"lkvvgt"gttqt"yjgp"
kprwv"enqem"lkvvgt"ku"rtgugpv."gxgp"yjgp"ykvjkp"urgekhkecvkqp0""Vjku"tguwnvu"
kp" gcej" rctcogvgt" dgeqokpi" nctigt0" " Vjg" hqnnqykpi" rctcogvgtu" ctg"
tgswktgf" vq" dg" fgtcvgf" d{" uwdvtcevkpi" tGTT32RGT" *OCZ+=" tFSUEM"
*OKP+."tN¥"*FSU+"OCZ."tN¥"*FS+"OCZ."cpf"tCQP"*OCZ+0""Vjg"rctcog-

ter tTRTG"*OKP+"ku"fgtcvgf"d{"uwdvtcevkpi"tLKVRGT"*OCZ+."yjkng"tTRTG"
*OCZ+"ku"fgtcvgf"d{"tLKVRGT"*OKP+0

460" Vjg"oczkowo"rtgcodng"ku"dqwpf"d{"tN¥FSU"*OCZ+0

25. Vjgug"rctcogvgtu"ctg"ogcuwtgf"htqo"c"fcvc"uvtqdg"ukipcn"*FSU."FSU^+"
etquukpi"vq"kvu"tgurgevkxg"enqem"ukipcn"*EM."EM^+"etquukpi0""Vjg"urgek-
hkecvkqp"xcnwgu"ctg"pqv"chhgevgf"d{" vjg"coqwpv"qh" enqem" lkvvgt"crrnkgf."
cu"vjgug"ctg"tgncvkxg"vq"vjg"enqem"ukipcn"etquukpi0" "Vjgug"rctcogvgtu"
ujqwnf"dg"ogv"yjgvjgt"enqem"lkvvgt"ku"rtgugpv"qt"pqv0

26. The tFSUEM"FNNaFKU"rctcogvgt"dgikpu"EN"-"CN"/"3"e{engu"chvgt"vjg"
TGCF"eqoocpf0"

27. Vjg"oczkowo"rquvcodng"ku"dqwpf"d{"tJ¥FSU"*OCZ+0

28. Eqoocpfu"tgswktkpi"c" nqemgf"FNN"ctg<"TGCF"*cpf"TFCR+"cpf"u{p-

ejtqpqwu"QFV" eqoocpfu0" " Kp" cffkvkqp." chvgt" cp{" ejcpig" qh" ncvgpe{"
tZRFNN."vkokpi"owuv"dg"ogv0

29. tKU"*dcug+"cpf"tKJ"*dcug+"xcnwgu"ctg"hqt"c"ukping/gpfgf"3"X1pu"eqpvtqn1
eqoocpf1"cfftguu"ungy"tcvg"cpf"4"X1pu"EM."EM%"fkhhgtgpvkcn"ungy"tcvg0

30. Vjgug"rctcogvgtu"ctg"ogcuwtgf"htqo"c"eqoocpf1cfftguu"ukipcn"vtcp-

ukvkqp"gfig"vq"kvu"tgurgevkxg"enqem"*EM."EM^+"ukipcn"etquukpi0""Vjg"urgek-
hkecvkqp" xcnwgu" ctg" pqv" chhgevgf" d{" vjg" coqwpv" qh" enqem" lkvvgt" crrnkgf"
cu" vjg"ugvwr"cpf"jqnf" vkogu"ctg" tgncvkxg" vq" vjg"enqem"ukipcn" etquukpi"
vjcv"ncvejgu"vjg"eqoocpf1cfftguu0""Vjgug"rctcogvgtu"ujqwnf"dg"ogv"
yjgvjgt"enqem"lkvvgt"ku"rtgugpv"qt"pqv0"VKu"pggfu"vq"dg"fgtcvgf"dg"fgtcvgf"
*kpetgcugf"d{"72'"fwg" vq"cffgf" nqcf" vq" vjg"ftkxgtu0" "Cp"cnvgtpcvkxg"
ogvjqf"ku"vq"kpetgcug"ftkxgt"uvtgpivj"hqt"EVTN."EOQ."cpf"CFFT0

31. Hqt" vjgug"rctcogvgtu." vjg"FFT5"UFTCO"fgxkeg"uwrrqtvu" vpRCTCO"
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NOTES CONTINUED

*pEM+" ?"TW" *tRCTCO" ]pu_1" " tEM]CXI_]pu_+." cuuwokpi" cnn" kprwv" enqem"
lkvvgt"urgekhkecvkqpu"ctg"ucvkuhkgf0""Hqt"gzcorng."vjg"fgxkeg"yknn"uwrrqtv"
tpTR"*pEM+"?"TW"*tTR+1tEM]CXI_+"kh"cnn"kprwv"enqem"lkvvgt"urgekhkecvkqpu"
ctg"ogv0""Vjku"ogcpu"hqt"FFT4/:22="8/8/8."qh"yjkej" tTR"?"37pu."vjg"
fgxkeg"yknn"uwrrqtv"tpTR"?"TW"*tTR1tEM"]CXI_+"?"8"cu"nqpi"cu"vjg"kprwv"
enqem"lkvvgt"urgekhkecvkqpu"ctg"ogv0""Vjcv"ku."vjg"RTGEJCTIG"eqoocpf"
cv"V2"cpf"vjg"CEVKXCVG"eqoocpf"cv"V2-8"ctg"xcnkf"gxgp"kh"ukz"enqemu"
ctg"nguu"vjcp"37pu"fwg"vq"kprwv"enqem"lkvvgt0

32. Fwtkpi" TGCFu" cpf" YTKVGu" ykvj" CWVQ" RTGEJCTIG." vjg" FFT5"
UFTCO"yknn" jqnf"qhh" vjg" kpvgtpcn"RTGEJCTIG"eqoocpf"wpvkn" tTCU"
*OKP+"jcu"dggp"ucvkuhkgf0

33. Yjgp"qrgtcvkpi" kp"FNN"fkucdng"oqfg." vjg"itgcvgt"qh"6EM"qt"37pu" ku"
ucvkuhkgf"hqt"tYT0

560" Vjg"uvctv"qh"vjg"ytkvg"tgeqxgt{"vkog"ku"fghkpgf"cu"hqnnqyu<"

‚""Hqt"DN:"*hkzgf"d{"OTU"cpf"QVH+<"Tkukpi"enqem"gfig"hqwt"enqem"""""
e{engu"chvgt"YN0

‚""Hqt"DE6"*QVH+<"Tkukpi"enqem"gfig"hqwt"enqem"e{engu"chvgt"YN0"

‚""Hqt"DE6"*hkzgf"d{"OTU+<"Tkukpi"enqem"gfig"vyq"enqem"e{engu"chvgt"
YN0

35. TGUGV^"ujqwnf"dg"NQY"cu"uqqp"cu"rqygt"uvctvu"vq"tcor"vq"gpuwtg"
vjg"qwvrwvu"ctg"kp"JKIJ/¥"Wpvkn"TGUGV^"ku"NQY."vjg"qwvrwvu"ctg"cv"tkum"
qh"ftkxkpi"vjg"dwu"cpf"eqwnf"tguwnv"kp"gzeguukxg"ewttgpv."fgrgpfkpi"qp"
vjg"dwu"cevkxkv{0

36. Vjg" tghtguj"rgtkqf" ku"86ou"yjgp"TC" ku" nguu" vjcp"qt"gswcn" vq":7łE0""
Vjku"gswcvgu"vq"cp"cxgtcig"tghtguj"tcvg"qh"90:346©u0""Jqygxgt."pkpg"
TGHTGUJ"eqoocpfu"ujqwnf"dg"cuugtvgf"cv"ngcuv"qpeg"gxgt{"9205©u0""
Yjgp"TC"ku"itgcvgt"vjcp":7łE."vjg"tghtguj"rgtkqf"ku"54ou"cpf"yjgp"

TC"ku"itgcvgt"vjcp"327łE."vjg"tghtguj"rgtkqf"ku"46ou0

37. Cnvjqwij"EMG" ku" cnnqygf" vq" dg" tgikuvgtgf" NQY" chvgt" c" TGHTGUJ"
eqoocpf"yjgp"tTGHRFGP"*OKP+"ku"ucvkuhkgf."vjgtg"ctg"ecugu"yjgtg"
cffkvkqpcn"vkog"uwej"cu"tZRFNN"*OKP+"ku"tgswktgf0

38. QFV"vwtp/qp"vkog"OKP"ku"yjgp"vjg"fgxkeg" ngcxgu"JKIJ/¥"cpf"QFV"
tgukuvcpeg"dgikpu" vq" vwtp"qp0" "QFV" vwtp/qp" vkog"oczkowo" ku"yjgp"
vjg"QFV"tgukuvcpeg"ku"hwnn{"qp0""Vjg"QFV"tghgtgpeg"nqcf"ku"ujqyp"kp"
Figure 23.

39. Jcnh/enqem"qwvrwv"rctcogvgtu"owuv"fgtcvgf"d{"vjg"cevwcn"tGTT32RGT"
and tLKVFV[" yjgp" " kprwv" enqem" lkvvgt" ku" rtgugpv0" " Vjku" tguwnvu" kp"
gcej"rctcogvgt"dgeqokpi" nctigt0" "Vjg"rctcogvgtu" tCFE"*OKP+"cpf"
tCQH*OKP+"ctg"gcej"tgswktgf"vq"dg"fgtcvgf"d{"uwdvtcevkpi"dqvj"vGT-

T32RGT"*OCZ+"cpf" tLKVFV["*OCZ+0" "Vjg"rctcogvgtu" tCFE"*OCZ+"
and tCQH"*OCZ+"ctg"tgswktgf"vq"dg"fgtcvgf"d{"uwdvtcevkpi"dqvj"tGT-

T32RGT"*OCZ+"cpf"tLKVFV["*OCZ+0

620" QFV"vwtp/qhh"vkog"okpkowo"ku"yjgp"vjg"fgxkeg"uvctvu"vq"vwtp"qhh"QFV"
tgukuvcpeg0""QFV"vwtp/qhh"vkog"oczkowo"ku"yjgp"vjg"UFTCO"dwhhgt"
ku"kp"JKIJ/¥0""Vjg"QFV"tghgtgpeg"nqcf"ku"ujqyp"kp"Hkiwtg"460""Vjku"
qwvrwv"nqcf"ku"wugf"hqt"QFV"vkokpiu"*ugg"Hkiwtg"53+0

630" Rwnug"ykfvj" qh" cp" kprwv" ukipcn" ku" fghkpgf" cu" vjg"ykfvj" dgvyggp" vjg"
hktuv"etquukpi"qh"XTGH"*FE+"cpf"vjg"eqpugewvkxg"etquukpi"qh"XTGH*FE+0

640" Ujqwnf"vjg"enqem"tcvg"dg"nctigt"vjcp"tTHE*OKP+."cp"CWVQ"TGHTGUJ"
eqoocpf"ujqwnf"jcxg"cv" ngcuv"qpg"PQR"eqoocpf"dgvyggp" kv"cpf"
cpqvjgt"CWVQ"TGHTGUJ"eqoocpf0" "Cffkvkqpcnn{." kh" vjg" enqem" tcvg"
ku"unqygt"vjcp"62pu"*47OJ¦+"cnn"TGHTGUJ"eqoocpfu"ujqwnf"dg"hqn-
nqygf"d{"c"RTGEJCTIG"CNN"eqoocpf0
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COMMAND AND ADDRESS SETUP, HOLD, AND DERATING

The total tKU"*ugvwr"vkog+"cpf"tKJ"*jqnf"vkog+"tgswktgf"ku"ecnewncvgf"d{"cffkpi"vjg"fcvc"ujggv"tKU*dcug+"cpf"tKJ"*dcug+"xcnwgu"*Vcdngu"6:+"vq"vjg"FtIS and FtKJ"
fgtcvkpi"xcnwgu"*Vcdng"6;+."tgurgevkxgn{0"Ugv/wr"cpf"jqnf"vkogu"ctg"dcugf"qp"ogcuwtgogpvu"cv"vjg"fgxkeg0"Pqvg"vjcv"cfftguu"cpf"eqpvtqn"rkpu"rtgugpv"vjg"
ecrcekvcpeg"qh"ownvkrng"fkg"vq"vjg"u{uvgo0"Vjku"ecrcekvcpeg"ku"nguu"vjcp"vjg"gswkxcngpv"pwodgt"qh"fkuetgvg"fgxkegu"fwg"vq"vjg"jkijgt"ngxgn"qh"fkg"kpvgitcvkqp="
jqygxgt."kv"owuv"dg"ceeqwpvgf"hqt"yjgp"ftkxkpi"vjgug"rkpu0"Ungy"tcvgu"qp"vjgug"rkpu"yknn"dg"unqygt"vjcp"rkpu"ykvj"qpn{"qpg"fkg"nqcf"wpnguu"ogcuwtgu"ctg"ocfg"
vq"kpetgcug"vjg"uvtgpivj"qh"vjg"ukipcn"ftkxgt"cpf"nqygt"vjg"vtceg"korgfcpeg"rtqrqtvkqpcnn{"qp"ukipcnu"eqppgevkpi"vq"ownvkrng"kpvgtpcn"fkg0

Cnvjqwij"vjg"vqvcn"ugvwr"vkog"hqt"unqy"ungy"tcvgu"okijv"dg"pgicvkxg."c"xcnkf"kprwv"ukipcn"ku"uvknn"tgswktgf"vq"eqorngvg"vjg"vtcpukvkqp"cpf"vq"tgcej"XKJ*CE+1XIL*CE+"
*ugg"Hkiwtg"36"hqt"kprwv"ukipcn"tgswktgogpvu+0""Hqt"ungy"tcvgu"yjkej"hcnn"dgvyggp"vjg"xcnwgu"nkuvgf"kp"Vcdng"6;"cpf"Vcdng"72."vjg"fgtcvkpi"xcnwgu"oc{"dg"qdvckpgf"
d{"nkpgct"kpvgtrqncvkqp0

Ugvwr"*tKU+"pqokpcn"ungy"tcvg"hqt"c"tkukpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XTGH*FE+"cpf"vjg"hktuv"etquukpi"qh"XKJ*CE+"OKP0""Ugvwr"
*tKU+"pqokpcn"ungy"tcvg"hqt"c"hcnnkpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XTGH*FE+"cpf"vjg"hktuv"etquukpi"qh"XIL*CE+"OCZ0""Kh"vjg"cevwcn"
ukipcn"ku"cnyc{u"gctnkgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"dgvyggp"vjg"ujcfgf"¶XTGH*FE+/vq/CE"tgikqp•."wug"vjg"pqokpcn"ungy"tcvg"hqt"fgtcvkpi"xcnwg"*ugg"Hkiwtg"
47+0""Kh"vjg"cevwcn"ukipcn"ku"ncvgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"cp{yjgtg"dgvyggp"vjg"ujcfgf"¶XTGH*FE+/vq/CE"tgikqp•."vjg"ungy"tcvg"qh"c"vcpigpv"nkpg"vq"vjg"
cevwcn"ukipcn"htqo"vjg"CE"ngxgn"vq"vjg"FE"ngxgn"ku"wugf"hqt"vjg"fgtcvkpi"xcnwg"*ugg"Hkiwtg"49+0

Jqnf"*tKJ+"pqokpcn"ungy"tcvg"hqt"c"tkukpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XIL*FE+"OCZ"cpf"vjg"hktuv"etquukpi"qh"XTGH*FE+0""Jqnf"
*tKJ+"pqokpcn"ungy"tcvg"hqt"c"hcnnkpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh""XKJ*FE+"OKP"cpf"vjg"hktuv"etquukpi"qh"XTGH*FE+0"""Kh"vjg"cevwcn"
ukipcn"ku"cnyc{u"ncvgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"dgvyggp"vjg"ujcfgf"¶FE/vq/XTGH*FE+"tgikqp•."wug"vjg"pqokpcn"ungy"tcvg"hqt"fgtcvkpi"xcnwg"*ugg"Hkiwtg"
48+0""Kh"vjg"cevwcn"ukipcn"ku"gctnkgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"cp{yjgtg"dgvyggp"vjg"ujcfgf"•FE/vq/XTGH*FE+"tgikqp•."vjg"ungy"tcvg"qh"c"vcpigpv"nkpg"vq"vjg"
cevwcn"ukipcn"htqo"vjg"FE"ngxgn"vq"vjg"XTGH*FE+"ngxgn"ku"wugf"hqt"vjg"fgtcvkpi"xcnwg"*ugg"Hkiwtg"4:+0

    Symbol                DDR3-800      DDR3-1066    DDR3-1333    DDR3-1600    DDR3-1866         UNITS               REFERENCE   
tIS(base)

tIS(base)

tIH(base)DC100

XKJ*CE+1XIL*CE+

XKJ*CE+1XIL*CE+

XKJ*CE+1XIL*CE+

TABLE 48: COMMAND AND ADDRESS SETUP AND HOLD VALUES REFERENCED AT 1V/NS – AC/DC BASED 

600

600

600

600

600

-

600

600

-

ru

ru

ru

FtIS    FtIH    FtIS     FtIH    FtIS    FtIH     FtIS    FtIH    FtIS     FtIH    FtIS    FtIH    FtIS     FtIH    FtIS    FtIH                                                     

2.0

1.5

1.0

0.9

0.8

0.7

0.6

0.5

206

TABLE 49:  DERATING VALUES FOR tIS/tIH – AC175/DC100-BASED

CMD/ADDR 

Slew Rate V/ns

88

59

0

-2

-6

-11

-17

-35

-62

50

56

0

/6

-10

-16

-26

/62

-60

88

50

0

-2

-6

-11

-17

-35

-62

50

56

0

/6

-10

-16

-26

/62

-60

88

59

0

-2

-6

-11

-17

-35

-62

50

56

0

/6

-10

-16

-26

/62

-60

96

67

8

6

2

-3

-9

-27

/76

58

64

8

6

-2

-8

-18

-32

-52

96

67

8

6

2

-3

-9

-27

/76

66

50

16

12

6

0

-10

/46

/66

112

83

46

22

18

13

7

-11

-38

96

58

46

20

36

8

-2

-16

-36

120

91

32

30

26

21

15

-2

-30

:6

68

56

30

46

18

8

-6

-26

128

99

62

38

56

29

23

5

-22

100

:6

50

68

62

56

46

10

-10

       4.0V/ns          3.0V/ns         2.0V/ns         1.8V/ns         1.6V/ns          1.4V/ns         1.2V/ns          1.0V/ns

CK, CK\ Differential Slew Rate       

Shaded cells indicate slew-rate combinations not supported

FtIS, FtIH Derating (ps) - AC/DC-Based, AC175 Threshold; VIH(AC) = VREF(DC) + 175mV, VIL(AC) = VREF(DC) - 175mV

600

600

600

-

-

-
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FtIS    FtIH    FtIS     FtIH    FtIS    FtIH     FtIS    FtIH    FtIS    FtIH     FtIS    FtIH    FtIS     FtIH    FtIS    FtIH                                                     

2.0

1.5

1.0

0.9

0.8

0.7

0.6

0.5

206

TABLE 50:  DERATING VALUES FOR tIS/tIH – AC150/DC100-BASED

CMD/ADDR 

Slew Rate V/ns

75

50

0

0

0

0

-1

-10

-25

50

56

0

/6

-10

-16

-26

/62

-60

75

50

0

0

0

0

-1

-10

-25

50

56

0

/6

-10

-16

-26

/62

-60

75

50

0

0

0

0

-1

-10

-25

50

56

0

/6

-10

-16

-26

/62

-60

83

58

8

8

8

8

7

-2

-17

58

64

8

6

-2

-8

-18

-32

-52

91

66

16

16

16

16

15

6

-9

66

50

16

12

6

0

-10

/46

/66

99

96

46

46

46

46

23

36

-1

96

58

46

20

36

8

-2

-16

-36

107

82

32

32

32

32

31

22

7

:6

68

56

30

46

18

8

-6

-26

115

90

62

62

62

62

39

30

15

100

:6

50

68

62

56

46

10

-10

       4.0V/ns          3.0V/ns         2.0V/ns         1.8V/ns         1.6V/ns          1.4V/ns         1.2V/ns          1.0V/ns

CK, CK\ Differential Slew Rate       

FtIS, FtIH Derating (ps) - AC/DC-Based, AC150 Threshold; VIH(AC) = VREF(DC) + 150mV, VIL(AC) = VREF(DC) - 150mV

Shaded cells indicate slew-rate combinations not supported

          Slew Rate (V/ns)                                                tVAC at 175mV(ps)                                                 tVAC at 150mV(ps)

 >2.0

2.0

1.5

1.0

0.9

0.8

0.7

0.6

0.5

>207

175

170

167

163

162

161

159

155

150

150

TABLE 51:  MINIMUM REQUIRED TIME tVAC ABOVE VIH(AC) FOR A VALID TRANSITION

75

57

50

38

56

29

22

13

0

0

Below VIL(AC) 
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Notes: 1. Both the clock and the strobe are drawn on different time scales.

VSS

Setup slew rate

rising signal

Setup slew rate

falling signal

∆TF ∆TR

==

VDDQ

VIH(AC) MIN

VIH(DC) MIN

VREF(DC)

VIL(DC) MAX

VIL(DC) MAX

Nominal

slew rate

VREF to AC

region

tVAC

tVAC

DQS

DQS#

CK#

CK

tIS t IH t IS t IH

Nominal

slew rate

VREF to AC

region

VREF(DC) - VIL(AC) MAX

∆TF

VIH(AC) MIN - VREF(DC)

∆TR

FIGURE 25 - NOMINAL SLEW RATE AND tVAC FOR tIS (COMMAND AND ADDRESS – CLOCK)
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FIGURE 26 - NOMINAL SLEW RATE FOR tIH (COMMAND AND ADDRESS – CLOCK)

Notes: 1. Both the clock and the strobe are drawn on different time scales.

VSS

Hold slew rate

falling signal

Hold slew rate

rising signal 

∆TR ∆TF

= =

VDDQ

VIH(AC) MIN

VIH(DC) MIN

VREF(DC)

VIL(DC) MAX

VIL(AC) MAX

Nominal

slew rate

DC to VREF

region

DQS

DQS#

CK#

CK

tIS t IH t IS t IH

DC to VREF

region

Nominal

slew rate

VREF(DC) - VIL(DC) MAX

∆TR

VIH(DC) MIN - VREF(DC)

∆TF
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FIGURE 27 - TANGENT LINE FOR tIS (COMMAND AND ADDRESS – CLOCK)

Notes: 1. Both the clock and the strobe are drawn on different time scales.

VSS

Setup slew rate

rising signal

Setup slew rate

falling signal

∆TF

∆TR

=

=

VDDQ

VIH(AC) MIN

VIH(DC) MIN

VREF(DC)

VIL(DC) MAX

VIL(AC) MAX

Tangent

line

VREF to AC

region

Nominal

line

tVAC

tVAC

DQS

DQS#

CK#

CK

tIS t IH t IS t IH

VREF to AC

region

Tangent

line

Nominal

line

Tangent line (V IH [DC] MIN - VREF[DC ])

∆TR

Tangent line (VREF [DC] - VIL[AC] MAX)

∆TF
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FIGURE 28 - TANGENT LINE FOR tIH (COMMAND AND ADDRESS – CLOCK)

Notes: 1. Both the clock and the strobe are drawn on different time scales.

VSS

Hold slew rate

falling signal

∆TR

=

VDDQ

 VIH(AC) MIN

VIH(DC) MIN

VREF(DC)

VIL(DC) MAX

VIL(AC) MAX

Tangent

line

DC to VREF

region

Hold slew rate

rising signal =

DQS

DQS#

CK#

CK

tIS t IH t IS t IH

DC to VREF

region

Tangent

line

Nominal

line

Nominal

line

∆TR

Tangent line (VREF [DC] - VIL[DC] MAX)

∆TR

Tangent line (V IH [DC] MIN - VREF[DC])

∆TF
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DATA SETUP, HOLD AND DERATING

The total tFU"*ugvwr"vkog+"cpf"tFJ"*jqnf"vkog+"tgswktgf"ku"ecnewncvgf"d{"cffkpi"vjg"fcvc"ujggv"tFU"*dcug+"cpf"tFJ"*dcug+"xcnwgu"*ugg"Vcdng"74+"vq"vjg"FtDS and 

FtFJ"fgtcvkpi"xcnwgu"*ugg"Vcdng"75+."tgurgevkxgn{0

Cnvjqwij"vjg"vqvcn"ugvwr"vkog"hqt"unqy"ungy"tcvgu"okijv"dg"pgicvkxg."c"xcnkf"kprwv"ukipcn"ku"uvknn"tgswktgf"vq"eqorngvg"vjg"vtcpukvkqp"cpf"vq"tgcej"XKJ1XIL*CE+0""Hqt"
ungy"tcvgu"yjkej"hcnn"dgvyggp"vjg"xcnwgu"nkuvgf"kp"Vcdng"76."vjg"fgtcvkpi"xcnwgu"oc{"dg"qdvckpgf"d{"nkpgct"kpvgtrqncvkqp0

Ugvwr"*tFU+"pqokpcn"ungy"tcvg"hqt"c"tkukpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XTGH*FE+"cpf"vjg"hktuv"etquukpi"qh"XKJ*CE+"OKP0""Ugvwr"
*tFU+"pqokpcn"ungy"tcvg"hqt"c"hcnnkpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XTGH*FE+"cpf"vjg"hktuv"etquukpi"qh"XIL*CE+"OCZ0""Kh"vjg"cevwcn"
ukipcn"ku"cnyc{u"gctnkgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"dgvyggp"vjg"ujcfgf"¶XTGH*FE+/vq/CE"tgikqp•."wug"vjg"pqokpcn"ungy"tcvg"fgtcvkpi"xcnwg"*ugg"Hkiwtg"4;+0""
Kh"vjg"cevwcn"ukipcn"ku"ncvgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"cp{yjgtg"dgvyggp"vjg"ujcfgf"¶XTGH*FE+/vq/CE"tgikqp•."vjg"ungy"tcvg"qh"c"vcpigpv"nkpg"vq"vjg"cevwcn"
ukipcn"htqo"vjg"CE"ngxgn"vq"vjg"FE"ngxgn"ku"wugf"hqt"vjg"fgtcvkpi"xcnwg"*ugg"Hkiwtg"53+0

Jqnf"*tFJ+"pqokpcn"ungy"tcvg"hqt"c"tkukpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XIL*FE+"OCZ"cpf"vjg"hktuv"etquukpi"qh"XTGH*FE+0""Jqnf"
*tFJ+"pqokpcn"ungy"tcvg"hqt"c"hcnnkpi"ukipcn"ku"fghkpgf"cu"vjg"ungy"tcvg"dgvyggp"vjg"ncuv"etquukpi"qh"XKJ*FE+"OKP"cpf"vjg"hktuv"etquukpi"qh"XTGH*FE+0""Kh"vjg"cevwcn"
ukipcn"ku"cnyc{u"ncvgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"dgvyggp"vjg"ujcfgf"¶FE/vq/XTGH*FE+"tgikqp•."wug"vjg"pqokpcn"ungy"tcvg"hqt"fgtcvkpi"xcnwg"*ugg"Hkiwtg"
52+0"""Kh"vjg"cevwcn"ukipcn"ku"gctnkgt"vjcp"vjg"pqokpcn"ungy"tcvg"nkpg"cp{yjgtg"dgvyggp"vjg"ujcfgf"¶FE/vq/XTGH*FE+"tgikqp•."vjg"ungy"tcvg"qh"c"vcpigpv"nkpg"vq"vjg"
cevwcn"ukipcn"htqo"vjg"¶FE/vq/XTGH*FE+"tgikqp•."ku"wugf"hqt"vjg"fgtcvkpi"xcnwg"*ugg"Hkiwtg"54+0

    Symbol                    DDR3-1333         DDR3-1600        DDR3-1866                UNITS               REFERENCE   
tDS(base)AC175

tDS(base)AC175 

tDS(base)DC150

tDS(base)DC150

XKJ*CE+1XIL*CE+

XKJ*CE+1XIL*CE+

XKJ*CE+1XIL*CE+

XKJ*CE+1XIL*CE+

TABLE 52: DATA SETUP AND HOLD VALUES AT 1V/NS (DQSX, DQSX\ AT 2V/NS) - AC/DC BASED 

-

-

30

65

ru

ru

ru

ru

-

-

10

67

-

-

10

67

          

FtDS   FtDH   FtDS   FtDH   FtDS  FtDH  FtDS   FtDH   FtDS  FtDH   FtDS   FtDH  FtDS   FtDH   FtDS   FtDH                                                     

2.0

1.5

1.0

0.9

0.8

0.7

0.6

0.5

206

TABLE 53:  DERATING VALUE FOR tDS/tDH – AC175/DC100 - BASED

DQ

Slew Rate V/ns
       4.0V/ns          3.0V/ns         2.0V/ns         1.8V/ns         1.6V/ns          1.4V/ns         1.2V/ns          1.0V/ns

DQS, DQS# Differential Slew Rate       

〉tDS, 〉tDH Derating (ps) – AC175/D100-Based

Shaded cells indicate slew-rate combinations not supported

88

59

0

50

56

0

88

59

0

-2

50

56

0

/6

88

59

0

-2

-6

50

56

0

/6

-10

67

8

6

2

-3

64

8

6

-2

-8

16

36

10

5

-1

16

12

6

0

-10

22

18

13

7

-11

20

36

8

-2

-16

26

21

15

-2

-30

46

18

8

-6

-26

29

23

5

-22

56

46

10

-10



          

FtDS   FtDH   FtDS   FtDH   FtDS  FtDH  FtDS   FtDH   FtDS  FtDH   FtDS   FtDH  FtDS   FtDH   FtDS   FtDH                                                     

2.0

1.5

1.0

0.9

0.8

0.7

0.6

0.5

206

TABLE 54:  DERATING VALUE FOR tDS/tDH – AC150/DC100 - BASED

DQ Slew 

Rate V/ns
       4.0V/ns          3.0V/ns         2.0V/ns         1.8V/ns         1.6V/ns          1.4V/ns         1.2V/ns          1.0V/ns

DQS, DQS# Differential Slew Rate       

〉tDS, 〉tDH Derating (ps) – AC150/DC100-Based

Shaded cells indicate slew-rate combinations not supported
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75

50

0

50

56

0

75

50

0

0

50

56

0

/6

75

50

0

0

0

50

56

0

/6

-10

58

8

8

8

8

64

8

6

-2

-8

16

16

16

16

15

16

12

6

0

-10

46

46

46

23

36

20

36

8

-2

-16

32

32

31

22

7

46

18

8

-6

-26

62

39

30

15

56

46

10

-10

          Slew Rate (V/ns)                                                tVAC at 175mV(ps) [MIN]                                  tVAC at 150mV(ps) [MIN]

 >2.0

2.0

1.5

1.0

0.9

0.8

0.7

0.6

0.5

>207

175

170

167

163

162

161

159

155

150

150

TABLE 55:  REQUIRED TIME tVAC ABOVE VIH(AC) (BELOW VIL[AC]) FOR A VALID TRANSITION

75

57

50

38

56

29

22

13

0

0



LOGIC Devices Incorporated              www.logicdevices.com
66

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

FIGURE 29 - NOMINAL SLEW RATE AND tVAC FOR tDS (DQ – STROBE)

Notes: 1. Both the clock and the strobe are drawn on different time scales.
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FIGURE 30 - NOMINAL SLEW RATE FOR tDH (DQ – STROBE)

Notes: 1. Both the clock and the strobe are drawn on different time scales.
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FIGURE 31 - NOMINAL SLEW RATE AND tVAC FOR tDS (DQ – STROBE)

Notes: 1. Both the clock and the strobe are drawn on different time scales.
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FIGURE 32 - NOMINAL SLEW RATE FOR tDH (DQ – STROBE)

Notes: 1. Both the clock and the strobe are drawn on different time scales.
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PACKAGE OUTLINE DIMENSIONS

  

          Function                       Symbol    Cycle      Cycle        CS\       RAS\      CAS\       WE\      BA[2:0]       An          A12         A10        A[11,0:0]   Notes                                                   

Mode Register Set

REFRESH

SELF REFRESH entry

SELF REFRESH exit

Single-Bank PRECHARGE

PRECHARGE all banks

Bank ACTIVATE

NO OPERATION

Device DESELECTED

POWER-DOWN entry

POWER-DOWN exit

ZQ CALIBRATION LONG

ZQ CALIBRATION SHORT

6

6,7

8

8

8

8

8

8

8

8

8

8

8

8

9

10

6

6,11

12

TABLE 56: TRUTH TABLE - COMMAND

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

J

L

L

L

L

L

L

L

L

J

J

J

J

J

J

J

J

J

J

J

J"

J

Z

J

J

L

L

L

L

L

L

J

J

J

J

J

J

J

J

J

J

J

J

J

Z

J

J

L

J

J

L

L

J

L

L

L

L

L

L

J

J

J

J

J

J

J

Z

L

L

DC

X

X

X

XDC

X

DC

DC

DC

DC

DC

DC

DC

DC

DC

DC

DC

DC

DC

X

Z

X

X

Z

Z

X

X

X

X

X

THW

THW

THW

THW

THW

THW

THW

THW

THW

THW

THW

THW

X

Z

X

X

Z

Z

X

X

X

X

X

X

L

J

X

L

J

X

L

J

X

L

J

X

Z

X

X

Z

Z

X

X

X

L

J

L

L

L

J

J

J

L

L

L

J

J

J

X

Z

X

X

J

L

X

X

X

X

X

TC

EC

EC

EC

EC

EC

EC

EC

EC

EC

EC

EC

EC

X

Z

X

X

Z

Z

MRS

TGH

UTG

UTZ

RTG

RTGC

CEV

YT

YTU6

YTU:

YTCR

YTCRU6

YTCRU:

RD

TFU6

RDS8

TFCR

TFCRU6

TFCRU:

PQR

FGU

RFG

RFZ

¥SEN

¥SEU

J

J

J

L

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

L

J

J

J

J

L

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

L

J

J

J

WRITE

WRITE with AUTO 

PRECHARGE

READ

READ with AUTO 

PRECHARGE

BL8MRS

DE6OTU

DE6QVH

BL8OTF

BL8MRS

DE6OTU

DE6QVH

BL8OTF

BL8MRS

DE6OTU

DE6QVH

BL8OTF

BL8MRS

DE6OTU

DE6QVH

BL8OTF

J
L

L
J
L
J

X
J

X
J

X
J

J
X

J
X

J
X

J
X

J
X

J
X

CKE

Prev        Next

8. Dwtuv"TGCFu" qt"YTKVGu" ecppqv" dg" vgtokpcvgf" qt" kpvgttwrvgf."OTU"

*hkzgf+"cpf"QVH"DN1DE"ctg"fghkpgf"kp"OT20

9. Vjg"rwtrqug"qh"vjg"PQR"eqoocpf"ku"vq"rtgxgpv"vjg"UFTCO"htqo"tgi-

kuvgtkpi"cp{"wpycpvgf"eqoocpfu0""C"PQR"yknn"pqv"vgtokpcvg"cpf"qrgtc-

vkqp"vjcv"ku"kp"gzgewvkqp0

10. Vjg"FGU"cpf"PQR"eqoocpfu"rgthqto"ukoknctn{0

11. Vjg"RQYGT/FQYP"oqfg"fqgu" pqv" rgthqto"cp{"TGHTGUJ"qrgtc-

vkqpu0

12. ¥S"ECNKDTCVKQP"NQPI" ku"wugf" hqt"gkvjgt"¥SKPV"*hktuv"¥SEN"eqo-

ocpf"fwtkpi"kpkvkcnk¦cvkqp+"qt"¥SQRGT"*¥SEN"eqoocpf"chvgt"kpkvkcnk¦c-

vkqp+0

PQVGU<
1. Eqoocpfu"ctg"fghkpgf"d{"uvcvgu"qh"EU^."TCU^."ECU^."YG^."cpf"EMG"cv"

vjg"tkukpi"gfig"qh"vjg"enqem0""Vjg"OUD"qh"DC."TC."cpf"EC"ctg"fgxkeg/

fgpukv{"cpf"eqphkiwtcvkqp/fgrgpfgpv0

2. TGUGV^"ku"NQY"gpcdngf"cpf"wugf"qpn{"hqt"cu{pejtqpqwu"TGUGV0""Vjwu."

TGUGV^"owuv"dg"jgnf"JKIJ"fwtkpi"cp{"pqtocn"qrgtcvkqp0

3. Vjg"uvcvg"qh"QFV"fqgu"pqv"chhgev"vjg"uvcvgu"fguetkdgf"kp"vjku"vcdng0

60" Qrgtcvkqpu"crrn{"vq"vjg"dcpm"fghkpgf"d{"vjg"dcpm"cfftguu0""Hqt"OTU."DC"

ugngevu"qpg"qh"hqwt"oqfg"tgikuvgtu0

5. ¶X•"ogcpu"¶J•"qt"¶N•"*c"fghkpgf"nqike"ngxgn+."cpf"¶Z•"ogcpu"¶Fqp·v"Ectg•0

6. Ugg"Vcdng"79"hqt"cffkvkqpcn"kphqtocvkqp"qp"EMG"vtcpukvkqp0

7. UGNH"TGHTGUJ"gzkv"ku"cu{pejtqpqwu0

COMMANDS TRUTH TABLE
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Current State 3           

POWER-DOWN

SELF REFRESH

Bank(s) ACTIVE

READING

WRITING

PRECHARGING

REFRESHING

All Banks IDLE

TABLE 57:  TRUTH TABLE - CKE

L

J

L

J

L

L

L

L

L

L

(n-1)

Previous Cycle 4  

(n)

Present Cycle 4  

(RAS\, CAS\, WE\, CS\)

Command 5 Action 5  Notes

L

L

L

J

J

J

J

J

J

J

¶Fqp·v"Ectg•

FGU"qt"PQR

¶Fqp·v"Ectg•

FGU"qt"PQR

FGU"qt"PQR

FGU"qt"PQR

FGU"qt"PQR

FGU"qt"PQR

FGU"qt"PQR"

TGHTGUJ

Ockpvckp"RQYGT/FQYP

RQYGT/FQYP"gzkv

Ockpvckp"UGNH"TGHTGUJ

UGNH"TGHTGUJ"gzkv

Cevkxg"RQYGT/FQYP"gpvt{

RQYGT/FQYP"gpvt{

RQYGT/FQYP"gpvt{

RTGEJCTIG"RQYGT/FQYP"gpvt{

RTGEJCTIG"RQYGT/FQYP"gpvt{

UGNH"TGHTGUJ

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2,6

CKE

60" EMG"*p+"ku"vjg"nqike"uvcvg"qh"EMG"cv"enqem"gfig"p."EMG"*p/3+"ycu"vjg"

uvcvg"qh"EMG"cv"vjg"rtgxkqwu"enqem"gfig0

5. EQOOCPF"ku"vjg"eqoocpf"tgikuvgtgf"cv"vjg"enqem"gfig"*owuv"dg"c"

ngicn" eqoocpf"cu"fghkpgf" kp"Vcdng"78+0" "Cevkqp" ku"c" tguwnv" qh"EQO-

OCPF0""QFV"fqgu"pqv"chhgev"vjg"uvcvgu"fguetkdgf"kp"vjku"vcdng"cpf"ku"

pqv"nkuvgf0

6. Kfng"uvcvg"?"cnn"dcpmu"ctg"enqugf."pq"fcvc"dwtuvu"ctg"kp"rtqitguu."EMG"ku"

JKIJ"cpf"cnn"vkokpiu"htqo"rtgxkqwu"qrgtcvkqpu"ctg"ucvkuhkgf0""Cnn"UGNH"

TGHTGUJ"gzkv"cpf"RQYGT/FQYP"gzkv"rctcogvgtu"ctg"cnuq"ucvkuhkgf0

PQVGU<

1. Cnn"uvcvgu"cpf"ugswgpegu"pqv"ujqyp"ctg"knngicn"qt"tgugtxgf"wpnguu"gzrnke-

kvn{"fguetkdgf"gnugyjgtg"kp"vjku"fqewogpv0
2. tEMG*OKP+"ogcpu"EMG"owuv"dg"tgikuvgtgf"cv"ownvkrng"eqpugewvkxg"rquk-

vkxg"enqem"gfigu0"EMG"owuv"tgockp"cv"vjg"xcnkf"kprwv"ngxgn"vjg"gpvktg"vkog"

kv"vcmgu"vq"cejkgxg"vjg"tgswktgf"pwodgt"qh"tgikuvtcvkqp"enqemu0""Vjwu."chvgt"

cp{"EMG"vtcpukvkqp."EMG"oc{"pqv"vtcpukvkqp"htqo"kvu"xcnkf"ngxgn"fwtkpi"vjg"

vkog"rgtkqf"qh"tKU"-"tEMG*OKP+"-"tKJ0

3. Ewttgpv"uvcvg"?"Vjg"uvcvg"qh"vjg"UFTCO"koogfkcvgn{"rtkqt"vq"enqem"gfig"

n.

DESELECT (DES)

Vjg"FGU"eqoocpf"*EU^"JKIJ+"rtgxgpvu"pgy"eqoocpfu"htqo"dgkpi"gzg-

ewvgf"d{"vjg"UFTCO0""Qrgtcvkqpu"cntgcf{"kp"rtqitguu"ctg"pqv"chhgevgf0

NO OPERATION (NOP)

Vjg"PQR"eqoocpf"*EU^"NQY+"rtgxgpvu"wpycpvgf"eqoocpfu"htqo"dgkpi"
tgikuvgtgf"fwtkpi" kfng"qt"yckv"uvcvgu0" "Qrgtcvkqpu"cntgcf{" kp"rtqitguu"ctg"
pqv"chhgevgf0

ZQ CALIBRATION

ZQ Calibration LONG (ZQCL)

Vjg"¥SEN"eqoocpf"ku"wugf"vq"rgthqto"vjg"kpkvkcn"ecnkdtcvkqp"fwtkpi"c"rqygt/wr"kpkvkcnk¦cvkqp"cpf"tgugv"ugswgpeg0""Vjku"eqoocpf"oc{"dg"kuuwgf"cv"cp{"vkog"d{"
vjg"eqpvtqnngt"fgrgpfkpi"qp"vjg"u{uvgo"gpxktqpogpv0""Vjg"¥SEN"eqoocpf"vtkiigtu"vjg"ecnkdtcvkqp"gpikpg"kpukfg"vjg"UFTCO0""Chvgt"ecnkdtcvkqp"ku"cejkgxgf."vjg"
ecnkdtcvgf"xcnwgu"ctg"vtcpuhgttgf"htqo"vjg"ecnkdtcvkqp"gpikpg"vq"vjg"UFTCO"K1Q."yjkej"ctg"tghngevgf"cu"wrfcvgf"TON"cpf"QFV"xcnwgu0

Vjg"UFTCO"ku"cnnqygf"c"vkokpi"ykpfqy"fghkpgf"d{"gkvjgt"t¥SKPKV"qt"t¥SQRGT"vq"rgthqto"vjg"hwnn"ecnkdtcvkqp"cpf"vtcpuhgt"qh"xcnwgu0""Yjgp"¥SEN"ku"kuuwgf"
fwtkpi"vjg"kpkvkcnk¦cvkqp"ugswgpeg."vjg"vkokpi"rctcogvgt"v¥SKPKV"owuv"dg"ucvkuhkgf0""Yjgp"kpkvkcnk¦cvkqp"ku"eqorngvg."uwdugswgpv"¥SEN"eqoocpfu"tgswktg"vjg"
vkokpi"rctcogvgt"t¥SQRGT"vq"dg"ucvkuhkgf0

ZQ Calibration SHORT (ZQCS)

Vjg"¥SEU"eqoocpf"ku"wugf"vq"rgthqto"rgtkqfke"ecnkdtcvkqpu"vq"ceeqwpv"hqt"uocnn"xqnvcig"cpf"vgorgtcvwtg"xctkcvkqpu0""Vjg"ujqtvgt"vkokpi"ykpfqy"ku"rtqxkfgf"
vq"rgthqto"vjg"tgfwegf"ecnkdtcvkqp"cpf"vtcpuhgt"qh"xcnwgu"cu"fghkpgf"d{"vkokpi"rctcogvgt"t¥SEU0""C"¥SEU"eqoocpf"ecp"ghhgevkxgn{"eqttgev"c"okpkowo"qh"207'"
RON and RTT"korgfcpeg"gttqtu"ykvjkp"86"enqem"e{engu."cuuwokpi"vjg"oczkowo"ugpukvkxkvkgu"urgekhkgf"kp"Vcdng"59"cpf"Vcdng"5:0
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ACTIVATE

Vjg" CEVKXCVG" eqoocpf" ku" wugf" vq" qrgp" *qt" CEVKXCVG+" c" tqy" kp" c"
rctvkewnct" dcpm" hqt" c" uwdugswgpv" ceeguu0" " Vjg" xcnwg" qp" vjg" DC" ]4<2_"
kprwvu"ugngevu"vjg"dcpm."cpf"vjg"cfftguu"rtqxkfgf"qp"kprwvu"C]p<2_"ugngevu"
vjg"tqy0""Vjku"tqy"tgockpu"qrgp"*qt"CEVKXG+"hqt"ceeguugu"wpvkn"c"RTG-

EJCTIG"eqoocpf"ku"kuuwgf"vq"vjcv"dcpm0

C"RTGEJCTIG"eqoocpf"owuv"dg"kuuwgf"dghqtg"qrgpkpi"c"fkhhgtgpv"tqy"
kp"vjg"ucog"dcpm0

READ

Vjg"TGCF"eqoocpf"ku"wugf"vq"kpkvkcvg"c"dwtuv"TGCF"ceeguu"vq"cp"CEVKXG"
tqy0" "Vjg"cfftguu"rtqxkfgf"qp" kprwvu"C]4<2_" ugngevu" vjg" uvctvkpi" eqnwop"
cfftguu"fgrgpfkpi"qp"vjg"dwtuv"ngpivj"cpf"dwtuv"v{rg"ugngevgf"*ugg"vcdng"
82+0""Vjg"xcnwg"qp"kprwv"C32"fgvgtokpgu"yjgvjgt"qt"pqv"cwvq"rtgejctig"ku"
wugf0""Kh"cwvq"rtgejctig"ku"ugngevgf."vjg"tqy"dgkpi"ceeguugf"yknn"dg"RTG-

EJCTIGF"cv"vjg"gpf"qh"vjg"TGCF"dwtuv0" " Kh"CWVQ"RTGEJCTIG"ku"pqv"
ugngevgf."vjg"tqy"yknn"tgockp"qrgp"hqt"uwdugswgpv"ceeguugu0""Vjg"xcnwg"qp"
kprwv"C34"*kh"gpcdngf"kp"vjg"OQFG"TGIKUVGT+"yjgp"vjg"TGCF"eqoocpf"
ku"kuuwgf."fgvgtokpgu"yjgvjgt"DE6"*ejqr+"qt"DN:"ku"wugf0""Chvgt"c"TGCF"
eqoocpf"ku"kuuwgf."vjg"TGCF"dwtuv"oc{"pqv"dg""kpvgttwrvgf0""C"uwooct{"
qh"TGCF"eqoocpfu"ku"ujqyp"kp"Vcdng"7:0

TABLE 58:  READ COMMAND SUMMARY

  

                 Function              Symbol    Cycle      Cycle        CS\        RAS\      CAS\       WE\       BA[2:0]       An          A12         A10      A[11,0:0]   Notes                                                   

L

L

L

L

L

L

J

J

J

J

J

J

L

L

L

L

L

L

J

J

J

J

J

J

DC

DC

DC

DC

DC

DC

THW

THW

THW

THW

THW

THW

X

L

J

X

L

J

L

L

L

J

J

J

EC

EC

EC

EC

EC

EC

RD

TFU6

RDS8

TFCR

TFCRU6

TFCRU:

J

J

J

J

J

J

CKE

Prev        Next

READ

READ with AUTO 

PRECHARGE

BL8MRS

DE6OTU

DE6QVH

BL8OTF

BL8MRS

DE6OTU

DE6QVH

BL8OTF

WRITE

Vjg"YTKVG"eqoocpf"ku"wugf"vq"kpkvkcvg"c"dwtuv"YTKVG"ceeguu"vq"cp"CEVKXG"tqy0""Vjg"xcnwg"qp"vjg"DC]4<2_"kprwvu"ugngevu"vjg"dcpm0""Vjg"xcnwg"qp"kprwv"C32"
fgvgtokpgu"yjgvjgt"qt"pqv"CWVQ"RTGEJCTIG"ku"wugf0""Vjg"xcnwg"qp"kprwv"C34"*kh"gpcdngf"kp"vjg"OQFG"TGIKUVGT"]OT_+"yjgp"vjg"YTKVG"eqoocpf"ku"
kuuwgf."fgvgtokpgu"yjgvjgt"DE6"*ejqr+"qt"DN:"ku"wugf0""Vjg"YTKVG"eqoocpf"uwooct{"ku"ujqyp"kp"Vcdng"840

TABLE 59:  WRITE COMMAND SUMMARY

  

                 Function              Symbol    Cycle      Cycle        CS\        RAS\       CAS\       WE\      BA[2:0]       An          A12         A10       A[11,0:0]   Notes                                                   

L

L

L

L

L

L

J

J

J

J

J

J

L

L

L

L

L

L

L

L

L

L

L

L

DC

DC

DC

DC

DC

DC

THW

THW

THW

THW

THW

THW

X

L

J

X

L

J

L

L

L

J

J

J

EC

EC

EC

EC

EC

EC

YT

YTU6

YTU:

YTCR

YTCRU6

YTCRU:

J

J

J

J

J

J

CKE

Prev        Next

WRITE

WRITE with AUTO 

PRECHARGE

BL8MRS

DE6OTU

DE6QVH

BL8OTF

BL8MRS

DE6OTU

DE6QVH

BL8OTF
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Vjg"RTGEJCTIG"eqoocpf"ku"wugf"vq"FGCEVKXCVG"vjg"qrgp"tqy"kp"c"
rctvkewnct"dcpm"qt"kp"cnn"dcpmu0""Vjg"dcpm*u+"ctg"cxckncdng"hqt"c"uwdugswgpv"
tqy"ceeguu"cv"c"urgekhkgf"vkog"*tTR+"chvgt"vjg"RTGEJCTIG"eqoocpf"ku"
kuuwgf."gzegrv"kp"vjg"ecug"qh"eqpewttgpv"CWVQ"RTGEJCTIG0""C"TGCF"qt"
YTKVG"eqoocpf"vq"c"fkhhgtgpv"dcpm"ku"cnnqygf"fwtkpi"eqpewttgpv"CWVQ"
RTGEJCTIG"cu"nqpi"cu"kv"fqgu"pqv"kpvgttwrv"vjg"fcvc"vtcpuhgt"kp"vjg"ewt-
tgpv"dcpm"cpf"fqgu"pqv"xkqncvg"cp{"qvjgt"vkokpi"rctcogvgtu0""Kprwv"C32"
fgvgtokpgu"yjgvjgt"qpg"qt"cnn"dcpmu"ctg"rtgejctigf0""Kp"vjg"ecug"yjgtg"
qpn{"qpg"dcpm"ku"tgejctigf0"" Kprwvu"DC]4<2_"ugngev"vjg"dcpm="qvjgtykug."
DC]4<2_"ctg"vtgcvgf"cu"¶Fqp·v"Ectg•0""Chvgt"c"dcpm"ku"RTGEJCTIGF."kv"ku"
kp"vjg"kfng"uvcvg"cpf"owuv"dg"cevkxcvgf"rtkqt"vq"cp{"TGCF"qt"YTKVG"eqo-

ocpfu"dgkpi"kuuwgf"vq"vjcv"dcpm0""C"RTGEJCTIG"eqoocpf"ku"vtgcvgf"
cu"c"PQR"kh"vjgtg"ku"pq"qrgp"tqy"kp"vjcv"dcpm"*kfng"uvcvg+"qt"kh"vjg"rtgxk-
qwun{"qrgp"tqy"ku"cntgcf{"kp"vjg"rtqeguu"qh"rtgejctikpi0""Jqygxgt."vjg"
RTGEJCTIG"rgtkqf"ku"fgvgtokpgf"d{"vjg"ncuv"RTGEJCTIG"eqoocpf"
kuuwgf"vq"vjg"dcpm0

PRECHARGE

TGHTGUJ"ku"wugf"fwtkpi"pqtocn"qrgtcvkqp"qh"vjg"UFTCO"cpf"ku"cpcnqiqwu"
vq"ECU^/dghqtg"TCU^"*EDT+"tghtguj"qt"CWVQ"TGHTGUJ0""Vjku"eqoocpf"
ku"pqp/rgtukuvgpv."uq"kv"owuv"dg"kuuwgf"gcej"vkog"c"TGHTGUJ"ku"tgswktgf0""
Vjg"cfftguukpi" ku" igpgtcvgf"d{" vjg" kpvgtpcn"TGHTGUJ"eqoocpf0" " Vjg"
UFTCO"tgswktgu"TGHTGUJ"e{engu"cv"cp"cxgtcig"kpvgtxcn"qh"90:©u"*oczk-
owo"yjgp"VC~:7łE"qt"50;©u"OCZ"yjgp"VC~;7łE+0""Vjg"TGHTGUJ"rgtkqf"
dgikpu"yjgp"vjg"TGHTGUJ"eqoocpf"ku"tgikuvgtgf"cpf"gpfu"tTHE"*OKP+"
later.

Vq"cnnqy"hqt"kortqxgf"ghhkekgpe{"kp"uejgfwnkpi"cpf"uykvejkpi"dgvyggp"vcumu."
uqog"hngzkdknkv{"kp"vjg"cduqnwvg"TGHTGUJ"kpvgtxcn"ku"rtqxkfgf0""C"oczkowo"
qh"gkijv"TGHTGUJ"eqoocpfu"ecp"dg"rquvgf"vq"cp{"ikxgp"UFTCO."ogcp-

kpi"vjcv"vjg"oczkowo"cduqnwvg"kpvgtxcn"dgvyggp"cp{"TGHTGUJ"eqoocpf"
cpf" vjg" pgzv" TGHTGUJ" eqoocpf" ku" pkpg" vkogu" vjg"oczkowo" cxgtcig"
kpvgtxcn" tghtguj" tcvg0" "UGNH"TGHTGUJ"oc{"dg"gpvgtgf"ykvj" wr" vq" gkijv"
TGHTGUJ"eqoocpfu"dgkpi"rquvgf0""Chvgt"gzkvkpi"UGNH"TGHTGUJ"*yjgp"
gpvgtgf"ykvj"rquvgf"TGHTGUJ"eqoocpfu+"cffkvkqpcn"rquvkpi"qh"TGHTGUJ"
eqoocpfu" ku" cnnqygf" vq" vjg" gzvgpv" vjg"oczkowo"pwodgt" qh" ewowncvkxg"
rquvgf"TGHTGUJ"eqoocpfu"*dqvj"rtg"cpf"rquv"UGNH"TGHTGUJ+"fqgu"
pqv"gzeggf"gkijv"TGHTGUJ"eqoocpfu0

REFRESH

FIGURE 33 - REFRESH MODE

Notes: 1. NOP commands are shown for ease of illustration; other valid commands may be 

 possible at these times. CKE must be active during the PRECHARGE, ACTIVATE, 

 and REFRESH commands, but may be inactive at other times (see “Power-Down 

 Mode” on page 153). 

NOP1NOP1 NOP1PRE

RA

Bank(s) 3 BA

REF NOP1 REF2
NOP1 ACTNOP1

One bank

All banks

tCK tCH tCL

RA

tRFC2tRP tRFC (MIN)

T0
T1 T2 T3 T4 Ta0 Tb0Ta1 Tb1 Tb2

Don’t Care
Indicates A Break in 

Time Scale

Valid 1 Valid 1 Valid 1

CK

CK#

Command

CKE

Address

A10

BA[2:0]

DQ4

DM4

DQS, DQS#4
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Vjg"UGNH"TGHTGUJ"eqoocpf"ku"wugf"vq"tgvckp"fcvc"kp"vjg"UFTCO."gxgp"kh"vjg"tguv"qh"vjg"u{uvgo"ku"rqygtgf"fqyp0""Yjgp"kp"vjg"UGNH"TGHTGUJ"oqfg."vjg"
UFTCO"tgvckpu"fcvc"ykvjqwv"gzvgtpcn"enqemkpi0""Vjg"UGNH"TGHTGUJ"oqfg"ku"cnuq"c"eqpxgpkgpv"ogvjqf"wugf"vq"gpcdng1fkucdng"vjg"FNN"cu"ygnn"cu"vq"ejcpig"
vjg"enqem"htgswgpe{"ykvjkp"vjg"cnnqygf"u{pejtqpqwu"qrgtcvkpi"tcpig0""Cnn"rqygt"uwrrn{"kprwvu"*kpenwfkpi"XTGHEC"cpf"XTGHFS+"owuv"dg"ockpvckpgf"cv"xcnkf"ngxgnu"
wrqp"gpvt{1gzkv"cpf"fwtkpi"UGNH"TGHTGUJ"oqfg"qrgtcvkqp0""Cnn"rqygt"uwrrn{"kprwvu"*kpenwfkpi"XTGHEC"cpf"XTGHFS+"owuv"dg"ockpvckpgf"cv"xcnkf"ngxgnu"wrqp"
gpvt{1gzkv"cpf"fwtkpi"UGNH"TGHTGUJ"oqfg"wpfgt"egtvckp"eqpfkvkqpu<

‚"Xuu>"XTGHFS>"XDD"ku"ockpvckpgf
‚"XTGHFS"ku"xcnkf"cpf"uvcdng"rtkqt"vq"EMG"iqkpi"dcem"JKIJ
‚"Vjg"hktuv"YTKVG"qrgtcvkqp"oc{"pqv"qeewt"gctnkgt"vjcp"734"enqemu"chvgt"XTGHFS"ku"xcnkf
‚"Cnn"qvjgt"UGNH"TGHTGUJ"oqfg"gzkv"vkog"tgswktgogpvu"ctg"ogv0

SELF REFRESH

Kh"vjg"FNN"ku"fkucdngf"d{"vjg"OQFG"TGIKUVGT"*OT3]2_"ecp"dg"uykvejgf"fwtkpi"kpkvkcnk¦cvkqp"qt"ncvgt+."vjg"UFTCO"ku"vctigvgf."dwv"pqv"iwctcpvggf"vq"qrgtcvg"
ukoknctn{"vq"vjg"PQTOCN"oqfg"ykvj"c"hgy"pqvcdng"gzegrvkqpu<

‚" Vjg"UFTCO"uwrrqtvu"qpn{"qpg"xcnwg"qh"ECU"ncvgpe{"*EN?8+"cpf"qpg"xcnwg"qh"ECU"YTKVG"ncvgpe{"*EYN?8+0
‚" FNN"FKUCDNG"oqfg"chhgevu"vjg"TGCF"fcvc"enqem/vq/fcvc"uvtqdg"tgncvkqpujkr"*tFSUEM+."dwv"pqv"vjg"TGCF"fcvc/vq/fcvc"uvtqdg"tgncvkqpujkr"

*tDQSQ, tSJ+0""Urgekcn"cvvgpvkqp"ku"pggfgf"vq"nkpg"vjg"TGCF"fcvc"wr"ykvj"vjg"eqpvtqnngt"vkog"fqockp"yjgp"vjg"FNN"ku"fkucdngf0
‚" Kp"PQTOCN"qrgtcvkqp"*FNN"qp+." tFSUEM"uvctvu"htqo"vjg"tkukpi"enqem"gfig"CN"-"EN"e{engu"chvgt"vjg"TGCF"eqoocpf0""Kp"FNN"FKUCDNG"

oqfg."tFSUEM"uvctvu"CN"?"EN"„"3"e{engu"chvgt"vjg"TGCF"eqoocpf0""Cffkvkqpcnn{."ykvj"vjg"FNN"fkucdngf."vjg"xcnwg"qh"tFSUEM"eqwnf"dg"
larger than tEM0

Vjg"QFV"hgcvwtg"ku"pqv"uwrrqtvgf"fwtkpi"FNN"FKUCDNG"oqfg"*kpenwfkpi"f{pcoke"QFV+0""Vjg"QFV"tgukuvqtu"owuv"dg"fkucdngf"d{"eqpvkpwqwun{"tgikuvgtkpi"vjg"
QFV"dcnn"NQY"d{"rtqitcookpi"TTT_NORM MR1[9,6,2] and RTTaYT"OT4]32.;_"vq"¶2•"yjkng"kp"FNN"FKUCDNG"oqfg0

Urgekhke"uvgru"owuv"dg"hqnnqygf"vq"uykvej"dgvyggp"vjg"FNN"gpcdng"cpf"FNN"FKUCDNG"oqfgu"fwg"vq"c"icr"kp"vjg"cnnqygf"enqem"tcvgu"dgvyggp"vjg"vyq"oqfgu"
*tEM]CXI_OCZ"cpf"tEM]FNN"FKUCDNG_"OKP."tgurgevkxgn{+0""Vjg"qpn{"vkog"vjg"enqem"ku"cnnqygf"vq"etquu"vjku"enqem"tcvg"icr"ku"fwtkpi"UGNH"TGHTGUJ"oqfg0""
Vjwu."vjg"tgswktgf"rtqegfwtg"hqt"uykvejkpi"htqo"vjg"FNN"GPCDNG""vq"FNN"FKUCDNG"oqfg"ku"vq"ejcpig"htgswgpe{"ewtkpi"ugnh"tghtguj"*ugg"Hkiwtg"56+<

1. Uvctvkpi"htqo"vjg"KFNG"uvcvg"*cnn"dcpmu"ctg"RTGEJCTIGF."cnn" vkokpiu"ctg"hwnhknngf."QFV"ku"vwtpgf"qhh."cpf"TTT_NOM and RTTaYT"ctg"
JKIJ/¥+."ugv"OT3]2_"vq"¶3•"vq"FKUCDNG"vjg"FNN0

2. Gpvgt"UGNH"TGHTGUJ"oqfg"chvgt"tOQF"jcu"dggp"ucvkuhkgf0
3. Chvgt"tEMUTG"ku"ucvkuhkgf."ejcpig"vjg"htgswgpe{"vq"vjg"fguktgf"enqem"tcvg0
60" UGNH"TGHTGUJ"oc{"dg"gzkvgf"yjgp"vjg"enqem"ku"uvcdngf"ykvj"vjg"pgy"htgswgpe{"hqt"tEMUTZ0
5. Vjg"UFTCO"yknn"dg"tgcf{"hqt"kvu"pgzv"eqoocpf"kp"vjg"FNN"FKUCDNG"oqfg"chvgt"vjg"itgcvgt"qh"tMRD or tOQF"jcu"dggp"ucvkuhkgf0""C"¥SEN"

eqoocpf"ujqwnf"dg"kuuwgf"ykvj"crrtqrtkcvg"vkokpi"ogv"cu"ygnn0

DLL DISABLE MODE
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FIGURE 34 - DLL ENABLE MODE TO DLL DISABLE MODE

Command

T0 T1 Ta0 Ta1 Tb0 Tc0

76

Td0 Td1 Te0 Te1 Tf0

CK
CK#

ODT9 Valid1

Don’t Care

Valid1

SRE3 NOPMRS2 NOP SRX4 MRS5 Valid1NOP NOP

Indicates a Break in 

Time Scale 

tMOD tCKSRE tMODtXS

tCKESR

CKE

tCKSRX8

PQVGU<

1. Cp{"xcnkf"eqoocpf0

2. Fkucdng"FNN"d{"ugvvkpi"OT3]2_"vq"¶30•

3. Yckv"tZU."vjgp"ugv"OT3]2_"vq"¶2•"vq"gpcdng"FNN0

60" Yckv"tOTF."vjgp"ugv"OT2]:_"vq"¶3•"vq"dgikp"FNN"TGUGV0

5. Yckv"tOTF."wrfcvg"tgikuvgtu"*EN."EYN."cpf"ytkvg"tgeqxgt{"oc{"dg"pgeguuct{+0

6. Yckv"tOQF."cp{"xcnkf"eqoocpf0

7. Uvctvkpi"ykvj"vjg"kfng"uvcvg0

8. Ejcpig"htgswgpe{0

9. Enqem"owuv"dg"uvcdng"cv"ngcuv"tEMUTZ0

10. Uvcvke"NQY"kp"ecug"TTT_NOM or RTTaYT"ku"gpcdngf="qvjgtykug."uvcvke"NQY"qt"JKIJ0

C"ukoknct"rtqegfwtg"ku"tgswktgf"hqt"uykvejkpi"htqo"vjg"FNN"fkucdng"oqfg"dcem"vq"vjg"FNN"gpcdng"oqfg0"Vjku"cnuq"tgswktgu"ejcpikpi"vjg"htgswgpe{"fwtkpi"ugnh"
tghtguj"oqfg"*ugg"Hkiwtg"66"qp"rcig";;+0

30"Uvctvkpi"htqo"vjg"kfng"uvcvg"*cnn"dcpmu"ctg"rtgejctigf."cnn"vkokpiu"ctg"hwnhknngf."QFV"ku"vwtpgf"qhh."cpf"TTT_NOM and RTTaYT"ctg"Jkij/¥+."
gpvgt"ugnh"tghtguj"oqfg0

40"Chvgt"tEMUTG"ku"ucvkuhkgf."ejcpig"vjg"htgswgpe{"vq"vjg"pgy"enqem"tcvg0

50"Ugnh"tghtguj"oc{"dg"gzkvgf"yjgp"vjg"enqem"ku"uvcdng"ykvj"vjg"pgy"htgswgpe{"hqt"tEMUTZ0"""Chvgt"tZU"ku"ucvkuhkgf."wrfcvg"vjg"oqfg"tgikuvgtu"
ykvj"vjg"crrtqrtkcvg"xcnwgu0"Cv"c"okpkowo."ugv"OT3]2_"vq"¶2•"vq"gpcdng"vjg"FNN0"Yckv"tOTF."vjgp"ugv"OT2]:_"vq"¶3•"vq"gpcdng"FNN"TGUGV0

60"Chvgt"cpqvjgt"tOTF"fgnc{"ku"ucvkuhkgf."vjgp"wrfcvg"vjg"tgockpkpi"oqfg"tgikuvgtu"ykvj"vjg"crrtqrtkcvg"xcnwgu0

70"Vjg"FTCO"yknn"dg"tgcf{"hqt"kvu"pgzv"eqoocpf"kp"vjg"FNN"gpcdng"oqfg"chvgt"vjg"itgcvgt"qh"tMRD or tOQF"jcu"dggp"ucvkuhkgf0"Jqygxgt."
dghqtg"crrn{kpi"cp{"eqoocpf"qt"hwpevkqp"tgswktkpi"c"nqemgf"FNN."c"fgnc{"qh"tFNNM"chvgt"FNN"TGUGV"owuv"dg"ucvkuhkgf0""C"¥SEN"eqoocpf"
ujqwnf"dg"kuuwgf"ykvj"vjg"crrtqrtkcvg"vkokpiu"ogv"cu"ygnn0



LOGIC Devices Incorporated              www.logicdevices.com
76

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

FIGURE 35- DLL DISABLE MODE TO DLL ENABLE MODE

Indicates a Break in 

Time Scale

tC

tDLLK

CKE

T0 Ta0 Ta1 Tb0 Tc0 Tc1 Td0 Te0 Tf0 Tg0

CK
CK#

ODT10

SRE1 NOPCommand NOP SRX2 MRS3 MRS4 MRS5 Valid6

Valid

Don’t Care

87 tCKSRE

Th0

tCKSRX9

ODTL off + 1 × tCK

tXS tMRD tMRD

KESR

PQVGU<

1. Gpvgt"UGNH"TGHTGUJ0

2. Gzkv"UGNH"TGHTGUJ0

3. Yckv"tZU."vjgp"ugv"OT3]2_"vq"¶2•"vq"gpcdng"FNN0

60" Yckv"tOTF."vjgp"ugv"OT2]:_"vq"¶3•"vq"dgikp"FNN"TGUGV0

5. Yckv"tOTF."wrfcvg"tgikuvgtu"*EN."EYN."cpf"ytkvg"tgeqxgt{"oc{"dg"pgeguuct{+0

6. Yckv"tOQF."cp{"xcnkf"eqoocpf0

7. Uvctvkpi"ykvj"vjg"kfng"uvcvg0

8. Ejcpig"htgswgpe{0

9. Enqem"owuv"dg"uvcdng"cv"ngcuv"tEMUTZ0

10. Uvcvke"NQY"kp"ecug"TTT_NOM or RTTaYT"ku"gpcdngf="qvjgtykug."uvcvke"NQY"qt"JKIJ0

Vjg"enqem"htgswgpe{"tcpig"hqt"vjg"FNN"fkucdng"oqfg"ku"urgekhkgf"d{"vjg"rctcogvgt"tEMFNNaFKU0"Fwg"vq"ncvgpe{"eqwpvgt"cpf"vkokpi"tguvtkevkqpu."qpn{"EN"?"8"
cpf"EYN"?"8"ctg"uwrrqtvgf0

FNN"fkucdng"oqfg"yknn"chhgev"vjg"tgcf"fcvc"enqem"vq"fcvc"uvtqdg"tgncvkqpujkr"*tFSUEM+"dwv"pqv"vjg"fcvc"uvtqdg"vq"fcvc"tgncvkqpujkr"*tDQSQ, tSJ+0"Urgekcn"cvvgp-

vkqp"ku"pggfgf"vq"vjg"eqpvtqnngt"vkog"fqockp0

Eqorctgf"vq"vjg"FNN"qp"oqfg"yjgtg"tFSUEM"uvctvu"htqo"vjg"tkukpi"enqem"gfig"CN"-"EN"e{engu"chvgt"vjg"TGCF"eqoocpf."vjg"FNN"fkucdng"oqfg"tFSUEM"
uvctvu"CN"-"EN"/"3"e{engu"chvgt"vjg"TGCF"eqoocpf"*ugg"Hkiwtg"67"qp"rcig"322+0

YTKVG"qrgtcvkqpu"hwpevkqp"ukoknctn{"dgvyggp"vjg"FNN"gpcdng"cpf"FNN"fkucdng"oqfgu="jqygxgt."QFV"hwpevkqpcnkv{"ku"pqv"cnnqygf"ykvj"FNN"fkucdng"oqfg0
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FIGURE 36 - DLL DISABLE tDQSCK TIMING

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10

Don’t CareTransitioning Data

Valid

NOPREAD NOP NOP NOP NOP NOP NOP NOP NOP NOP

CK

CK#

Command

Address

DI
 b + 3

DI
 b + 2

DI
 b + 1

DI
 b

DI
 b + 7

DI
 b + 6

DI
 b + 5

DI
 b + 4

DQ BL8 DLL on

DQS, DQS# DLL on

DQ BL8 DLL disable

DQS, DQS# DLL off

DQ BL8 DLL disable

DQS, DQS# DLL off

RL = AL + CL = 6 (CL = 6, AL = 0)

CL = 6 

DI
 b + 3

DI
 b + 2

DI
 b + 1

DI
 b

DI
 b + 7

DI
 b + 6

DI
 b + 5

DI
 b + 4

DI
 b + 3

DI
 b + 2

DI
 b + 1

DI
 b

DI
 b + 7

DI
 b + 6

DI
 b + 5

DI
 b + 4

tDQSCK (DLL_DIS) MIN

tDQSCK (DLL_ DIS) MAX

RL (DLL disable) = AL + (CL - 1) = 5 

Yjgp"vjg"FFT5"UFTCO"ku"kpkvkcnk¦gf."kv"tgswktgu"vjg"enqem"vq"dg"uvcdng"fwtkpi"oquv"PQTOCN"uvcvgu"qh"qrgtcvkqp0""Vjku"ogcpu"vjcv"chvgt"vjg"enqem"htgswgpe{"
jcu"dggp"ugv"vq"vjg"uvcdng"uvcvg."vjg"enqem"rgtkqf"ku"pqv"cnnqygf"vq"fgxkcvg"gzegrv"yjcv"ku"cnnqygf"hqt"d{"vjg"enqem"lkvvgt"cpf"urtgcf"urgevtwo"enqemkpi"*UUE+"
urgekhkecvkqpu0

Vjg"kprwv"enqem"htgswgpe{"ecp"dg"ejcpigf"htqo"qpg"uvcdng"enqem"tcvg"vq"cpqvjgt"wpfgt"vyq"eqpfkvkqpu<"UGNH"TGHTGUJ"oqfg"cpf"RTGEJCTIG"rqygt/fqyp"
oqfg0""Qwvukfg"qh"vjgug"vyq"oqfgu."kv"ku"knngicn"vq"ejcpig"vjg"enqem"htgswgpe{0""Hqt"vjg"UGNH"TGHTGUJ"oqfg"eqpfkvkqp."yjgp"vjg"FFT5"UFTCO"jcu"dggp"
uweeguuhwnn{"rncegf"kpvq"UGNH"TGHTGUJ"oqfg"cpf"tEMUTG"jcu"dggp"ucvkuhkgf."vjg"uvcvg"qh"vjg"enqem"dgeqogu"c"¶Fqp·v"Ectg•0""Yjgp"vjg"enqem"dgeqogu"c"
¶Fqp·v"Ectg•."ejcpikpi"vjg"enqem"htgswgpe{"ku"rgtokuukdng."rtqxkfgf"vjg"pgy"enqem"htgswgpe{"ku"uvcdng"rtkqt"vq"tEMUTZ0""Yjgp"gpvgtkpi"cpf"gzkvkpi"ugnh"tghtguj"
oqfg"hqt"vjg"uqng"rwtrqug"qh"ejcpikpi"vjg"enqem"htgswgpe{."vjg"UGNH"TGHTGUJ"gpvt{"cpf"gzkv"urgekhkecvkqpu"owuv"uvknn"dg"ogv0

Vjg"RTGEJCTIG"rqygt/fqyp"oqfg"eqpfkvkqp"ku"yjgp"vjg"FFT5"UFTCO"ku"kp"RTGEJCTIG"rqygt/fqyp"oqfg"*gkvjgt"hcuv"gzkv"oqfg"qt"unqy"gzkv"oqfg+0""
Gkvjgt"QFV"owuv"dg"cv"c"nqike"NQY"qt"TTT_NOM and RTTaYT"owuv"dg"fkucdngf"xkc"OT3"cpf"OT40""Vjku"gpuwtgu"TTT_NOM and RTTaYT"ctg"kp"cp"qhh"uvcvg"
rtkqt"vq"gpvgtkpi"RTGEJCTIG"rqygt/fqyp"oqfg"yjkng"ockpvckpkpi"EMG"cv"c"nqike"NQY0""C"okpkowo"qh"tEMUTG"owuv"qeewt"chvgt"EMG"iqgu"NQY"dghqtg"vjg"
enqem"htgswgpe{"ecp"ejcpig0""Vjg"FFT5"UFTCO"kprwv"enqem"htgswgpe{"ku"cnnqygf"vq"ejcpig"qpn{"ykvjkp"vjg"okpkowo"cpf"oczkowo"qrgtcvkpi"htgswgpe{"urgek-
hkgf"hqt"vjg"rctvkewnct"urggf1vgorgtcvwtg"itcfg"*tEM"]CXI_"OKP"vq"tEM"]CXI_"OCZ+"fgxkeg0""Fwtkpi"vjg"kprwv"enqem"htgswgpe{"ejcpig."EMG"owuv"dg"jgnf"cv"c"
uvcdng"NQY"ngxgn0""Yjgp"vjg"kprwv"enqem"htgswgpe{"ku"ejcpigf."c"uvcdng"enqem"owuv"dg"rtqxkfgf"vq"vjg"UFTCO."tEMUTZ"dghqtg"RTGEJCTIG"rqygt/fqyp"oc{"
dg"gzkvgf0""Chvgt"RTGEJCTIG"rqygt/fqyp"ku"gzkvgf"cpf"tZR"jcu"dggp"ucvkuhkgf."vjg"FNN"owuv"dg"tgugv"xkc"vjg"OTU0""Fgrgpfkpi"qp"vjg"pgy"enqem"htgswgpe{."
cffkvkqpcn"OTU"eqoocpfu"oc{"pggf"vq"dg"kuuwgf0""Fwtkpi"vjg"FNN"nqem"vkog."TTT_NOM and RTTaYT"owuv"tgockp"kp"cp"qhh"uvcvg0""Chvgt"vjg"FNN"nqem"vkog."
vjg"UFTCO"ku"tgcf{"vq"qrgtcvg"ykvj"c"pgy"enqem"htgswgpe{"*rgtkqf+0""Vjku"rtqeguu"ku"fgrkevgf"kp"Hkiwtg"590

INPUT CLOCK FREQUENCY CHANGE
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FIGURE 37- CHANGE FREQUENCY DURING PRECHARGE POWER-DOWN

CK

CK#

Command NOPNOPNOP

Address

CKE

DQ

DM

DQS, DQS#

NOP

tCK

Enter precharge

power-down mode
Exit precharge

power-down mode

T0 T1 Ta0 Tc0Tb0T2

Don’t Care

tCKE 

tXP

MRS

DLL RESET

Valid

Valid

NOP

tCH

tIH t IS

tCL

Tc1 Td0 Te1Td1

tCKSRE

tCHb
tCLb

tCKb

tCHb
tCLb

tCKb

tCHb
tCLb

tCKb

tCPDED

ODT

NOP

Te0

Previous clock frequency New clock frequency

Frequency

change

Indicates a Break in 

Time Scale

t IH t IS

t IH

t IS

tDLLK

tAOFPD/ tAOF

tCKSRX

High-Z

High-Z

PQVGU<

1. Crrnkecdng"hqt"dqvj"unqy/gzkv"cpf"hcuv/gzkv"rtgejctig"rqygt/fqyp"oqfgu0
2. tCQHRF"cpf" tCQH"owuv"dg"ucvkuhkgf"cpf"qwvrwvu"Jkij/¥"rtkqt" vq"V3" *ugg" ¶Qp/Fkg"Vgtokpcvkqp"

*QFV+•"qp"rcig"382"hqt"gzcev"tgswktgogpvu+0

3. Kh"vjg"TTTaPQO"hgcvwtg"ycu"gpcdngf"kp"vjg"oqfg"tgikuvgt"rtkqt"vq"gpvgtkpi"rtgejctig"rqygt/fqyp"

oqfg." vjg"QFV"ukipcn"owuv"dg"eqpvkpwqwun{" tgikuvgtgf"NQY"gpuwtkpi"TTT" ku" kp"cp"qhh"uvcvg0" Kh"

the RTTaPQO"hgcvwtg"ycu"fkucdngf"kp"vjg"oqfg"tgikuvgt"rtkqt"vq"gpvgtkpi"rtgejctig"rqygt/fqyp"

oqfg."TTT"yknn"tgockp"kp"vjg"qhh"uvcvg0"Vjg"QFV"ukipcn"ecp"dg"tgikuvgtgf"gkvjgt"NQY"qt"JKIJ"kp"

vjku"ecug0
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Hqt"dgvvgt"ukipcn"kpvgitkv{."FFT5"UFTCO"ogoqt{"uwd/u{uvgo"fgukipu"jcxg"cfqrvgf"wug"qh"hn{/d{"vqrqnqi{"hqt"vjg"eqoocpfu."cfftguugu."eqpvtqn"ukipcnu"cpf"
enqemu0""YTKVG"ngxgnkpi"ku"c"uejgog"hqt"vjg"ogoqt{"eqpvtqnngt"vq"fg/umgy"vjg"FSUz"uvtqdg"*FSUz."FSUz^+"vq"EM"tgncvkqpujkr"cv"vjg"UFTCO"ykvj"c"ukorng"
hggfdcem"hgcvwtg"rtqxkfgf"kv"d{"vjg"FFT5"UFTCO"kvugnh0" "YTKVG"ngxgnkpi"ku"igpgtcnn{"wugf"cu"rctv"qh"vjg"kpkvkcnk¦cvkqp"rtqeguu." kh"tgswktgf0""Hqt"PQTOCN"
UFTCO"qrgtcvkqp."vjku"hgcvwtg"owuv"dg"fkucdngf0""Vjku"ku"vjg"qpn{"UFTCO"qrgtcvkqp"yjgtg"vjg"FSU"hwpevkqpu"cu"cp"kprwv"*vq"ecrvwtg"vjg"kpeqokpi"enqem+"cpf"
vjg"FSu"hwpevkqp"cu"qwvrwvu"*vq"tgrqtv"vjg"uvcv"qh"vjg"enqem+0""Pqvg"vjcv"pqpuvcpfctf"QFV"uejgogu"ctg"tgswktgf0

Vjg"ogoqt{"eqpvtqnngt"wukpi"vjg"YTKVG"ngxgnkpi"rtqegfwtg"owuv"jcxg"cflwuvcdng"fgnc{"ugvvkpi"qp"kvu"FSU"uvtqdg"vq"cnkip"vjg"tkukpi"gfig"qh"FSU"vq"vjg"enqem"
cv"vjg"UFTCO"rkpu0""Vjku"ku"ceeqornkujgf"yjgp"vjg"UFTCO"cu{pejtqpqwun{"hggfu"dcem"vjg"EM"uvcvwu"xkc"vjg"FS"dwu"cpf"ucorngu"ykvj"vjg"tkukpi"gfig"qh"
FSU0""Vjg"eqpvtqnngt"tgrgcvgfn{"fgnc{u"vjg"FSU"uvtqdg"wpvkn"c"EM"vtcpukvkqp"htqo"¶2•"vq"¶3•"ku"fgvgevgf0""Vjg"FSU"fgnc{"guvcdnkujgf"vjtqwij"vjku"rtqegfwtg"
jgnru"gpuwtg"tDQSS, tDSS, and tFUJ"urgekhkecvkqpu"kp"u{uvgou"vjcv"wug"hn{"d{"vqrqnqi{"d{"fg/umgykpi"vjg"vtceg"ngpivj"okuocvej0""C"eqpegrvwcn"vkokpi"qh"vjku"
rtqegfwtg"ku"ujqyp"kp"Hkiwtg"5:0

WRITE LEVELING

FIGURE 38- WRITE LEVELING CONCEPT

CK 

CK# 

Source 

Differential DQS 

Differential DQS 

Differential DQS 

DQ 

DQ 

CK 

CK# 

Destination

Destination

Push DQS to capture  

0–1 transition 

T0 T1 T2 T3 T4 T5 T6 T7 

T0 T1 T2 T3 T4 T5 T6 Tn 

CK 

CK# 
T0 T1 T2 T3 T4 T5 T6 Tn 

Don’t Care 

 1 1

0 0 



LOGIC Devices Incorporated              www.logicdevices.com
80

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

Yjgp"YTKVG"ngxgnkpi"ku"gpcdngf."vjg"tkukpi"gfig"qh"FSU"ucorngu"EM"cpf"vjg"tkog"FS"qwvrwvu"vjg"ucorngf"EM·u"uvcvwu0""Vjg"rtkog"FS"hqt"gcej"qh"vjg"
*6+"yqtfu"eqpvckpgf"kp"vjg"kOQF"ku"FS2"hqt"vjg"nqy"d{vg."FS:"hqt"vjg"jkij"d{vg0""Kv"qwvrwvu"vjg"uvcvwu"qh"EM"ucorngf"d{"NFSUz"cpf"WFSUz0""Cnn"qvjgt"FSu"
*FS]9<3_."FS]37<;_"hqt"vjg"nqy"yqtf."FS]45<39_.FS]53<47_"hqt"vjg"pgzv"yqtf."FS]5;<55_."FS]69<63_"hqt"vjg"pgzv"cpf"FS]77<6;_."FS]85<79_"hqt"vjg"JKIJ"yqtf+"
eqpvkpwg"vq"ftkxg"NQY0""Vyq"rtkog"FS"qp"gcej"qh"vjg"*6+"yqtfu"eqpvckpgf"kp"vjg"NFK"kOQF"cnnqy"gcej"d{vg"ncpg"vq"dg"ngxgngf"kpfgrgpfgpvn{0

WRITE LEVELING

C"ogoqt{"eqpvtqnngt"kpkvkcvgu"vjg"UFTCO"YTKVG"Ngxgnkpi"oqfg"d{"ugvvkpi"vjg"OT3]9_"vq"c"¶3•."cuuwokpi"vjg"qvjgt"rtqitcoocdng"hgcvwtgu"*OT2."OT3."OT4."
cpf"OT5+"ctg"hktuv"ugv"cpf"vjg"FNN"ku"hwnn{"tgugv"cpf"nqemgf0""Vjg"FS"dcnnu"gpvgt"vjg"YTKVG"Ngxgnkpi"oqfg"iqkpi"htqo"c"¶JKIJ/¥•"uvcvg"vq"cp"wpfghkpgf"ftkx-

kpi"uvcvg"uq"vjg"FS"dwu"ujqwnf"pqv"dg"ftkxgp0""Fwtkpi"YTKVG"Ngxgnkpi"oqfg."qpn{"vjg"PQR"cpf"FGU"eqoocpfu"ctg"cnnqygf0""Vjg"ogoqt{"eqpvtqnngt"ujqwnf"
cvvgorv"vq"ngxgn"qpn{"qpg"tcpm"cv"c"vkog="vjwu."vjg"qwvrwvu"qh"qvjgt"tcpmu"ujqwnf"dg"fkucdngf"d{"ugvvkpi"OT3]34_"vq"c"¶3•0""Vjg"ogoqt{"eqpvtqnngt"oc{"cuugtv"
QFV"chvgt"c"tOQF"fgnc{"cu"vjg"UFTCO"yknn"dg"tgcf{"vq"rtqeguu"vjg"QFVN"qp"fgnc{"*YN/4tEM+."rtqxkfgf"kv"fqgu"pqv"xkqncvg"vjg"chqtgogpvkqpgf"tOQF"fgnc{"
tgswktgogpv0

Vjg"ogoqt{"eqpvtqnngt"oc{"ftkxg"NFSUz."WFSUz"NQY"cpf"NFSUz^."WFSUz^"JKIJ"chvgt"tYNFSUGP"jcu"dggp"ucvkuhkgf0""Vjg"eqpvtqnngt"oc{"dgikp"vq"vqiing"
NFSUz."WFSUz"chvgt"tYNOTF"*qpg"N]W_FSUu"vqiing"ku"FSUu"vtcpukvkqpkpi"htqo"c"NQY"uvcvg"vq"c"JKIJ"uvcvg"ykvj"N]W_FSUz^"vtcpukvkqpkpi"htqo"c"JKIJ"uvcvg"
vq"c"NQY"uvcvg."vjgp"dqvj"vtcpukvkqp"dcem"vq"vjgkt"qtkikpcn"uvcvgu+0""Cv"c"okpkowo."QFVN"qp"cpf"tCQP"owuv"dg"ucvkuhkgf"cv"ngcuv"qpg"enqem"rtkqt"vq"FSU"vqiinkpi0

Chvgt"tYNOTF"cpf"FSU"NQY"rtgcodng"*tYRTG+"jcxg"dggp"ucvkuhkgf."vjg"ogoqt{"eqpvtqnngt"oc{"rtqxkfg"gkvjgt"c"ukping"FSUz"vqiing"qt"ownvkrng"FSUz"vqiingu"
vq"ucorng"EM"hqt"c"ikxgp"FSUz"vq"EM"umgy0""Gcej"FSU"vqiing"owuv"pqv"xkqncvg"tFSUN"*OKP+"cpf"tFSUJ"*OKP+"urgekhkecvkqpu0""tFSUN"*OCZ+"cpf"tFSUJ"*OCZ+"
urgekhkecvkqpu"ctg"pqv"crrnkecdng"fwtkpi"YTKVG"ngxgnkpi"oqfg0""Vjg"FSUz"owuv"dg"cdng"vq"fkuvkpiwkuj"vjg"EM·u"tkukpi"gfig"ykvjkp"tYNU"cpf"tYNJ0""Vjg"rtkog"
FS"yknn"qwvrwv"vjg"EM·u"uvcvwu"cu{pejtqpqwun{"htqo"vjg"cuuqekcvgf"FSUz"tkukpi"gfig"EM"ecrvwtg"ykvjkp"tYNQ0""Vjg"tgockpkpi"FSu"vjcv"cnyc{u"ftkxg"NQY"
yjgp"FSU"ku"vqiinkpi"owuv"dg"NQY"ykvjkp"tYNQG"chvgt"vjg"hktuv"tYNQ"ku"ucvkuhkgf"*vjg"rtkog"FSu"iqkpi"NQY+0""Cu"rtgxkqwun{"pqvgf."FSUz"ku"cp"kprwv"cpf"pqv"
cp"qwvrwv"fwtkpi"vjku"rtqeguu0""Hkiwtg"5;"fgrkevu"vjg"dcuke"vkokpi"rctcogvgtu"hqt"vjg"qxgtcnn"ytkvg"ngxgnkpi"rtqegfwtg0

Vjg"ogoqt{"eqpvtqnngt"yknn"nkmgn{"ucorng"gcej"crrnkecdng"rtkog"FS"uvcvg"cpf"fgvgtokpg"yjgvjgt"vq"kpetgogpv"qt"fgetgogpv"kv"FSU"fgnc{"ugvvkpi0""Chvgt"vjg"
ogoqt{"eqpvtqnngt"rgthqtou"gpqwij"FSUz"vqiingu"vq"fgvgev"vjg"EM·u"¶2/3•"vtcpukvkqp."vjg"ogoqt{"eqpvtqnngt"ujqwnf"nqem"vjg"FSU"fgnc{"ugvvkpi"hqt"vjg"UFTCO"
kOQF"fgxkeg0""Chvgt"nqemkpi"vjg"FSU"ugvvkpi."ngxgnkpi"hqt"vjg"tcpm"yknn"jcxg"dggp"cejkgxgf."cpf"vjg"YTKVG"ngxgnkpi"oqfg"hqt"vjg"tcpm"ujqwnf"dg"fkucdngf"qt"
tgrtqitcoogf"*kh"YTKVG"ngxgnkpi"qh"cpqvjgt"tcpm"hqnnqyu+0

WRITE LEVELING PROCEDURE
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FIGURE 39- WRITE LEVELING SEQUENCE

CK 

CK# 

Command 

T1 T2

Early remaining DQ

Late remaining DQ

tWLOE 

 NOP2 NOP MRS1 NOP NOP   

tWLStWLH

Don’t CareUndefined Driving ModeIndicates a Break in 

Time Scale

Prime DQ5 

Differential DQS4 

ODT 

tMOD 

tDQSL3 tDQSH3 tDQSH3 

tWLO tWLMRD 

tWLDQSEN 

tWLO 

tWLO 

tWLO 

tDQSL3 

NOP  NOP  NOP  NOP  NOP  NOP  NOP  

PQVGU<

1. OTU<"Nqcf"OT3"vq"gpvgt"ytkvg"ngxgnkpi"oqfg0

2. PQR<"PQR"qt"FGU0

3. FSU."FSU%"pggfu"vq"hwnhknn"okpkowo"rwnug"ykfvj"tgswktgogpvu" tFSUJ"*OKP+"cpf"tFSUN"*OKP+"cu"

fghkpgf"hqt"tgiwnct"ytkvgu0"Vjg"oczkowo"rwnug"ykfvj"ku"u{uvgo/fgrgpfgpv0

60" Fkhhgtgpvkcn"FSU"ku"vjg"fkhhgtgpvkcn"fcvc"uvtqdg"*FSU."FSU%+0"Vkokpi"tghgtgpeg"rqkpvu"ctg"vjg"¦gtq"

etquukpiu0"Vjg"uqnkf"nkpg"tgrtgugpvu"FSU="vjg"fqvvgf"nkpg"tgrtgugpvu"FSU%0

5. FTCO"ftkxgu"ngxgnkpi"hggfdcem"qp"c"rtkog"FS"*FS2"hqt"z6"cpf"z:+0"Vjg"tgockpkpi"FS"ctg"ftkxgp"

NQY"cpf"tgockp"kp"vjku"uvcvg"vjtqwijqwv"vjg"ngxgnkpi"rtqegfwtg0

Chvgt"vjg"FFT5"UFTCO"kOQF"jcu"dggp"YTKVG"ngxgngf."vjg"eqpvtqnngt"owuv"gzkv"htqo"YTKVG"Ngxgnkpi"oqfg"dghqtg"vjg"PQTOCN"oqfg"ecp"dg"wugf0""Hkiwtg"
62"fgrkevu"c"igpgtcn"rtqegfwtg"kp"gzkvkpi"YTKVG"Ngxgnkpi0""Chvgt"vjg"ncuv"tkukpi"FSU"*ecrvwtkpi"c"¶3•"cv"V2+."vjg"ogoqt{"eqpvtqnngt"ujqwnf"uvqr"ftkxkpi"vjg"FSU"
ukipcnu"chvgt"tYNQ"*OCZ+"fgnc{"rnwu"gpqwij"fgnc{"vq"gpcdng"vjg"ogoqt{"eqpvtqnngt"vq"ecrvwtg"vjg"crrnkecdng"rtkog"FS"uvcvg"*cv"„"Vd2+0""Vjg"FS"dcnnu"dgeqog"
wpfghkpgf"yjgp"FSU"pq"nqpigt"tgockpu"NQY"cpf"vjg{"tgockp"wpfghkpgf"wpvkn"tOQF"chvgt"vjg"OTU"eqoocpf"*cv"Vg3+0

Vjg"QFV"kprwv"ujqwnf"dg"fgcuugtvgf"NQY"uwej"vjcv"QFVN"qhh"*OKP+"gzrktgu"chvgt"vjg"FSUz"ku"pq"nqpigt"ftkxkpi"NQY0""Yjgp"QFV"NQY"ucvkuhkgu"tIS, ODT 

owuv"dg"mgrv"NQY"*cv"„Vd2+"wpvkn"vjg"UFTCO"ku"tgcf{"hqt"gkvjgt"cpqvjgt"tcpm"vq"dg"ngxgngf"qt"wpvkn"vjg"PQTOCN"oqfg"ecp"dg"wugf0""Chvgt"FSU"vgtokpcvkqp"ku"
uykvejgf"qhh."YTKVG"ngxgn"oqfg"ujqwnf"dg"fkucdngf"xkc"vjg"OTU"eqoocpf"*cv"TC4+0""Chvgt"tOQF"ku"ucvkuhkgf"*cv"Vg3+."cp{"xcnkf"eqoocpf"oc{"dg"tgikuvgtgf"
d{"vjg"UFTCO0""Uqog"OTU"eqoocpfu"oc{"dg"kuuwgf"chvgt"tOTF"*cv"Vf3+0

WRITE LEVELING EXIT MODE
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FIGURE 40- EXIT WRITE LEVELING

Notes: 1. The DQ result, “= 1,” between Ta0 and Tc0, is a result of the DQS, DQS# signals capturing 

CK HIGH just after the T0 state.

NOP

CK

T0 T1 T2 Ta0 Tb0 Tc0 Tc1 Tc2 Td0 Td1 Te0 Te1
CK#

Command

ODT

RTT_DQ

NOP RMPONPONPONPONPON S NOP NOP

Address MR1

Valid Valid

Valid Valid

Don’t CareTransitioning

RTT DQS, RTT DQS R# TT_NOM

Undefined Driving Mode

tAOF (MAX)

tMRD

Indicates a Break in 

Time Scale

DQS, DQS#

CK = 1DQ

t IS

tAOF (MIN)

tMOD

tWLO + tWLOE

ODTL off
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Initialization 

Vjg"hqnnqykpi"ugswgpeg"ku"tgswktgf"hqt"rqygt"wr"cpf"kpkvkcnk¦cvkqp."cu"ujqyp"kp"Hkiwtg"630

1. Crrn{"rqygt0""TGUGV^"ku"tgeqoogpfgf"vq"dg"dgnqy"204"z"XDDS"fwtkpi"rqygt"tcor"vq"gpuwtg"vjg"qwvrwvu"tgockp"fkucdngf"*JKIJ/¥+"cpf"
QFV"qhh"*TTT"ku"cnuq"JKIJ/¥+0""Cnn"qvjgt"kprwvu."kpenwfkpi"QFV"oc{"dg"wpfghkpgf0

" Fwtkpi"rqygt"wr."gkvjgt"qh"vjg"hqnnqykpi"eqpfkvkqpu"oc{"gzkuv"cpf"owuv"dg"ogv<

‚"Condition A:

‚"XDD"cpf"XDDS"ctg"ftkxgp"htqo"c"ukping"rqygt"uqwteg"cpf"ctg"tcorgf"ykvj"c"oczkowo"fgnvc"xqnvcig"dgvyggp"vjgo"qh"FX~522oX0""
Unqrg"tgxgtucn"qh"cp{"rqygt"uwrrn{"ukipcn"ku"cnnqygf0""Vjg"xqnvcig"ngxgnu"qp"cnn"dcnnu"qvjgt"vjcp"XDD."XDDS."Xuu"cpf"XuuS"owuv"dg"
nguu"vjcp"qt"gswcn"vq"XDDS"cpf"XDD"qp"qpg"ukfg"cpf"owuv"dg"itgcvgt"vjcp"qt"gswcn"vq"XuuS"cpf"Xuu"qp"vjg"qvjgt"ukfg0""

‚"Dqvj"XDD"cpf"XDDS"rqygt"uwrrnkgu"tcor"vq"XDD"*OKP+"cpf"XDDS"*OKP+"ykvjkp"tXDDRT?422ou0
‚"Dqvj"XDD"cpf"XDDS"rqygt"uwrrnkgu"tcor"vq"XDD"*OKP+"cpf"XDDS"*OKP+"ykvjkp"tXDDRT?422ou0
‚"XTGHFS"vtcemu"XDD"z"207."XTGHEC"vtcemu"XDD x 0.5.

‚"XTT"ku"nkokvgf"vq"20:7X"yjgp"vjg"rqygt"tcor"ku"eqorngvg"cpf"ku"pqv"crrnkgf"fktgevn{"vq"vjg"fgxkeg="jqygxgt."tXVF"ujqwnf"dg""
itgcvgt"vjcp"qt"gswcn"vq"¦gtq"vq"cxqkf"fgxkeg"ncvejwr0

‚"Eqpfkvkqp"D<
   

‚"XDD"oc{"dg"crrnkgf"dghqtg"qt"cv"vjg"ucog"vkog"cu"XDDQ.

‚"XDDS"oc{"dg"crrnkgf"dghqtg"qt"cv"vjg"ucog"vkog"cu"XTT."XTGHFS"cpf"XTGHEC. 

‚"Pq"unqrg"tgxgtucnu"ctg"cnnqygf"kp"vjg"rqygt"uwrrn{"tcor"hqt"vjku"eqpfkvkqp0

2. Wpvkn"uvcdng"rqygt."ockpvckp"TGUGV^"NQY"vq"gpuwtg"vjg"qwvrwvu"tgockp"fkucdngf"*JKIJ/¥+0""Chvgt"vjg"rqygt"ku"uvcdng."TGUGV^"owuv"dg"
NQY"hqt"cv"ngcuv"422©u"vq"dgikp"vjg"kpkvkcnk¦cvkqp"rtqeguu0""QFV"yknn"tgockp"kp"vjg"JKIJ/¥"uvcvg"yjkng"TGUGV^"ku"NQY"cpf"wpvkn"EMG"ku"
tgikuvgtgf"JKIJ0

3. EMG"owuv"dg"NQY"32pu"rtkqt"vq"TGUGV^"vtcpukvkqpkpi"JKIJ0

60" Chvgt"TGUGV^"vtcpukvkqpu"JKIJ."yckv"722©u"*okpwu"qpg"enqem+"ykvj"EMG"NQY0

5. Chvgt"vjku"EMG"NQY"vkog."EMG"oc{"dg"dtqwijv"JKIJ"*u{pejtqpqwun{+"cpf"qpn{"PQR"qt"FGU"eqoocpfu"oc{"dg"kuuwgf0""Vjg"enqem"owuv"dg"
rtgugpv"cpf"xcnkf"hqt"cv"ngcuv"32pu"*cpf"c"okpkowo"qh"hkxg"enqemu+"cpf"QFV"owuv"dg"ftkxgp"NQY"cv"ngcuv"vKU"rtkqt"vq"EMG"dgkpi"tgikuvgtgf"
JKIJ0""Yjgp"EMG"ku"tgikuvgtgf"JKIJ."kv"owuv"dg"eqpvkpwqwun{"tgikuvgtgf"JKIJ"wpvkn"vjg"hwnn"kpkvkcnk¦cvkqp"rtqeguu"ku"eqorngvg0

6. Chvgt"EMG"ku"tgikuvgtgf"JKIJ"cpf"chvgt"tZRT"jcu"dggp"ucvkuhkgf."OTU"eqoocpfu"oc{"dg"kuuwgf0""Kuuwg"cp"OTU"*NQCF"OQFG+"eqoocpf"
vq"OT4"ykvj"vjg"crrnkecdng"ugvvkpiu"*rtqxkfg"NQY"vq"DC4"cpf"DC2"cpf"JKIJ"vq"DC3+0

7. Kuuwg"cp"OTU"eqoocpf"vq"OT5"ykvj"vjg"crrnkecdng"ugvvkpiu0

8. Kuuwg"cp"OTU"eqoocpf"vq"OT3"ykvj"vjg"crrnkecdng"ugvvkpiu."kpenwfkpi"gpcdnkpi"vjg"FNN"cpf"eqphkiwtkpi"QFV0

9. Kuuwg"cpf"OTU"eqoocpf"vq"OT2"ykvj"vjg"crrnkecdng"ugvvkpiu."kpenwfkpi"c"FNN"TGUGV"eqoocpf0""tFNNM"*734+"e{engu"qh"enqem"kprwv"ctg"
tgswktgf"vq"nqem"vjg"FNN0

10. Kuuwg"c"¥SEN"eqoocpf"vq"ecnkdtcvg"TTT"cpf"TQP"xcnwgu"hqt"vjg"rtqeguu"xqnvcig"vgorgtcvwtg"*RXV+0""Rtkqt"vq"PQTOCN"qrgtcvkqp0""t¥SKPKV"
owuv"dg"ucvkuhkgf0

11. Yjgp"tDLLK and t¥SKPKV"jcxg"dggp"ucvkuhkgf."vjg"FFT5"UFTCO"yknn"dg"tgcf{"hqt"pqtocn"qrgtcvkqp0

OPERATIONS
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FIGURE 41- INITIALIZATION SEQUENCE

CKE

RTT

BA[2:0]

All voltage

supplies valid

and stable

T = 200μs (MIN)

DM

DQS

Address

A10

CK

CK#

tCL

Command NOP

T0 Ta0

Don’t Care

tCL

t IS

tCK

ODT

DQ

Tb0

tDLLK

MR1 with

DLL enable

MR0 with

DLL reset

tMRD tMOD

MRSMRS

BA0 = H
BA1 = L
BA2 = L

BA0 = L
BA1 = L
BA2 = L

Code Code 

Code Code 

Valid

Valid

Valid

Valid

Normal

operation

MR2 MR3

tMRD tMRD

MRSMRS

BA0 = L
BA1 = H
BA2 = L

BA0 = H
BA1 = H
BA2 = L

Code Code 

Code Code 

Tc0 Td0

VTT

VREF

VDDQ

VDD

RESET#

T = 500μs (MIN)

tCKSRX

Stable and

valid clock

Valid

Power-up

ramp

T (MAX) = 200ms

DRAM ready for 

external commands

T1

tZQ INIT

ZQ calibration

A10 = H

ZQCL

t IS

See power-up

conditions 

in the 

initialization

sequence text, 

set up 1 

tXPR

Valid

= 20nst IOz

Indicates a Break in 

Time Scale

T (MIN) = 10ns

tVTD
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Oqfg"tgikuvgtu"*OT2/OT5+"ctg"wugf"vq"fghkpg"xctkqwu"oqfgu"qh"rtqitcoocdng"qrgtcvkqp"qh"vjg"FFT5"UFTCO"kOQF0""C"oqfg"tgikuvgt"ku"rtqitcoogf"xkc"
vjg"OQFG"TGIKUVGT"UGV"*OTU+"eqoocpf"fwtkpi"kpkvkcnk¦cvkqp"cpf"kv"tgvckpu"vjg"uvqtgf"kphqtocvkqp"*gzegrv"hqt"OT2]:_"yjkej"ku"ugnh/engctkpi+"wpvkn"kv"ku"gkvjgt"
tgrtqitcoogf."TGUGV^"iqgu"NQY."qt"wpvkn"vjg"fgxkeg"nqugu"rqygt0

Eqpvgpvu"qh"c"oqfg"tgikuvgt"ecp"dg"cnvgtgf"d{"tg/gzgewvkpi"vjg"OTU"eqoocpf0""Kh"vjg"wugt"ejqqugu"vq"oqfkh{"qpn{"c"uwdugv"qh"vjg"oqfg"tgikuvgt·u"xctkcdngu."
cnn"xctkcdngu"owuv"dg"rtqitcoogf"yjgp"vjg"OTU"eqoocpf"ku"kuuwgf0""Tgrtqitcookpi"vjg"oqfg"tgikuvgt"yknn"pqv"cnvgt"vjg"eqpvgpvu"qh"vjg"ogoqt{"cttc{."
rtqxkfgf"kv"ku"rgthqtogf"eqttgevn{0

Vjg"OTU"eqoocpf"ecp"qpn{"dg"kuuwgf"*qt"tg/kuuwgf+"yjgp"cnn"dcpmu"ctg"kfng"cpf"kp"vjg"RTGEJCTIGF"uvcvg"*tTR"ku"ucvkuhkgf"cpf"pq"fcvc"dwtuvu"ctg"kp"rtqi-

tguu+0""Chvgt"cp"OTU"eqoocpf"jcu"dggp"kuuwgf."vyq"rctcogvgtu"owuv"dg"ucvkuhkgf<"tMRD and tMOD.

Vjg"eqpvtqnngt"owuv"yckv"tOTF"dghqtg"kpkvkcvkpi"cp{"uwdugswgpv"OTU"eqoocpfu"*ugg"Hkiwtg"64+0

MODE REGISTERS

FIGURE 42- MRS-TO-MRS COMMAND TIMING (tMRD)

Valid Valid

MRS1 MRS2NOP NOP NOP NOP

T0 T1 T2 Ta0 Ta1 Ta2
CK#

CK

Command

Address

CKE3

Don’t CareIndicates a Break in 

Time Scale

tMRD

PQVGU<

1. Rtkqt"vq"kuuwkpi"vjg"OTU"eqoocpf."cnn"dcpmu"owuv"dg"kfng"cpf"rtgejctigf."tTR"*OKP+"owuv"dg"ucvkuhkgf."

cpf"pq"fcvc"dwtuvu"ecp"dg"kp"rtqitguu0vjg"ngxgnkpi"rtqegfwtg0
2. tOTF"urgekhkgu"vjg"OTU/vq/OTU"eqoocpf"okpkowo"e{eng"vkog0

3. EMG"owuv" dg" tgikuvgtgf"JKIJ" htqo" vjg"OTU"eqoocpf"wpvkn" tOTURFGP" *OKP+" *ugg" ¶Rqygt/Fqyp"

Oqfg•"qp"rcig"375+0

60" Hqt"c"ECU"ncvgpe{"ejcpig."tZRFNN"vkokpi"owuv"dg"ogv"dghqtg"cp{"pqpOTU"eqoocpf0

Vjg"eqpvtqnngt"owuv"cnuq"yckv" tOQF"dghqtg"kpkvkcvkpi"cp{"pqpOTU"eqoocpfu"*gzenwfkpi"PQR"cpf"FGU+."cu"ujqyp"kp"Hkiwtg"74"qp"rcig"3320"Vjg"FTCO"
tgswktgu"tOQF"kp"qtfgt"vq"wrfcvg"vjg"tgswguvgf"hgcvwtgu."ykvj"vjg"gzegrvkqp"qh"FNN"TGUGV."yjkej"tgswktgu"cffkvkqpcn"vkog0"Wpvkn"tOQF"jcu"dggp"ucvkuhkgf."vjg"
wrfcvgf"hgcvwtgu"ctg"vq"dg"cuuwogf"wpcxckncdng0
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FIGURE 43- MRS-TO-NONMRS COMMAND TIMING (tMOD)

CK 

CK# 

Command 

T1 T2

Early remaining DQ

Late remaining DQ

tWLOE 

 NOP2 NOP MRS1 NOP NOP   

tWLStWLH

Don’t CareUndefined Driving ModeIndicates a Break in 

Time Scale

Prime DQ5 

Differential DQS4 

ODT 

tMOD 

tDQSL3 tDQSH3 tDQSH3 

tWLO tWLMRD 

tWLDQSEN 

tWLO 

tWLO 

tWLO 

tDQSL3 

NOP  NOP  NOP  NOP  NOP  NOP  NOP  

PQVGU<

1. Rtkqt"vq"kuuwkpi"vjg"OTU"eqoocpf."cnn"dcpmu"owuv"dg"kfng"*vjg{"owuv"dg"rtgejctigf."tTR"owuv"dg"

ucvkuhkgf."cpf"pq"fcvc"dwtuvu"ecp"dg"kp"rtqitguu+0

2. Rtkqt"vq"Vc4"yjgp"tOQF"*OKP+"ku"dgkpi"ucvkuhkgf."pq"eqoocpfu"*gzegrv"PQR1FGU+"oc{"dg"kuuwgf0

3. Kh"TVV"ycu"rtgxkqwun{"gpcdngf."QFV"owuv"dg"tgikuvgtgf"NQY"cv"V2"uq"vjcv"QFVN"ku"ucvkuhkgf"rtkqt"

vq"Vc30"QFV"owuv"cnuq"dg"tgikuvgtgf"NQY"cv"gcej"tkukpi"EM"gfig"htqo"V2"wpvkn" tOQF"*OKP+"ku"

ucvkuhkgf"cv"Vc40

60" EMG"owuv"dg" tgikuvgtgf"JKIJ" htqo" vjg"OTU"eqoocpf"wpvkn" tOTURFGP"*OKP+."cv"yjkej" vkog"

rqygt/fqyp"oc{"qeewt"*ugg"¶Rqygt/Fqyp"Oqfg•"qp"rcig"354+0

MODE REGISTER 0 (MR0)

Vjg"dcug"tgikuvgt."OT2"ku"wugf"vq"fghkpg"xctkqwu"FFT5"kOQF"oqfgu"qh"qrgtcvkqp0""Vjgug"fghkpkvkqpu"kpenwfg"vjg"ugngevkqp"qh"c"dwtuv"ngpivj."dwtuv"v{rg."ECU"
ncvgpe{."qrgtcvkpi"oqfg."FNN"TGUGV."YTKVG"tgeqxgt{"cpf"RTGEJCTIG"rqygt/fqyp"oqfg."cu"ujqyp"kp"Hkiwtg"660



LOGIC Devices Incorporated              www.logicdevices.com
87

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

MODE REGISTER 0 (MR0)

Ceeguugu"ykvjkp"c"ikxgp"dwtuv"oc{"dg"rtqitcoogf"vq"gkvjgt"c"ugswgpvkcn"
qt"cp"kpvgtngcxgf"qtfgt0""Vjg"dwtuv"v{rg"ku"ugngevgf"xkc"OT2]5_."cu"ujqyp"
kp"Hkiwtg"660""Vjg"qtfgtkpi"qh"ceeguugu"ykvjkp"c"dwtuv"ku"fgvgtokpgf"d{"vjg"
dwtuv" ngpivj." vjg" dwtuv" v{rg" cpf" vjg" uvctvkpi" eqnwop" cfftguu." cu" ujqyp"
kp"Vcdng"820""FFT5"qpn{"uwrrqtvu"6/dkv"dwtuv"ejqr"cpf":/dkv"dwtuv"ceeguu"
oqfgu0" "Hwnn" kpvgtngcxgf"cfftguu"qtfgtkpi" ku"uwrrqtvgf"hqt"TGCFu."yjkng"
YTKVGu"ctg"tguvtkevgf"vq"pkddng"*DE6+"qt"yqtf"*DN:+"dqwpfctkgu0"

BURST  TYPE BURST LENGTH

Dwtuv" ngpivj" ku"fghkpgf"d{"OT2]3<2_" *ugg"Hkiwtg"66+0" "TGCF"cpf"YTKVG"
ceeguugu" vq" vjg" FFT5" UFTCO" kOQF" ctg" dwtuv/qtkgpvgf." ykvj" vjg" dwtuv"
ngpivj"dgkpi"rtqitcoocdng"vq"¶6•"*ejqr"oqfg+0""¶:•"*hkzgf"dwtuv+."qt"ugngev-
cdng"wukpi"C34"fwtkpi"c"TGCF1YTKVG"eqoocpf"*qp" vjg" hn{+0" "Vjg"dwtuv"
ngpivj"fgvgtokpgu" vjg"oczkowo"pwodgt"qh"eqnwop" nqecvkqpu" vjcv"ecp"dg"
ceeguugf"hqt"c"ikxgp"TGCF"qt"YTKVG"eqoocpf0""Yjgp"OT2]3<2_"ku"ugv"vq"
¶23•"fwtkpi"c"TGCF1YTKVG"eqoocpf."kh"C34?2."vjgp"DE6"*ejqr+"oqfg"ku"
ugngevgf0""Kh"C34?3."vjgp"DN:"oqfg"ku"ugngevgf0""Urgekhke"vkokpi"fkcitcou."
cpf" vwtpctqwpf" dgvyggp" TGCF1YTKVG" ctg" ujqyp" kp" vjg" TGCF1YTKVG"
ugevkqpu"qh"vjku"fqewogpv0

Yjgp"c"TGCF"qt"YTKVG"eqoocpf" ku" kuuwgf."c"dnqem"qh"eqnwopu"gswcn"
vq"vjg"dwtuv"ngpivj"ku"ghhgevkxgn{"ugngevgf0""Cnn"ceeguugu"hqt"vjcv"dwtuv"vcmg"
rnceg"ykvjkp"vjku"dnqem."ogcpkpi"vjcv"vjg"dwtuv"yknn"ytcr"ykvjkp"vjg"dnqem"kh"
c"dqwpfct{"ku"tgcejgf0""Vjg"dnqem"ku"wpkswgn{"ugngevgf"d{"C]k<4_"yjgp"vjg"
dwtuv" ngpivj" ku"ugv" vq" ¶6•"cpf"d{"C]k<5_"yjgp" vjg"dwtuv" ngpivj" ku"ugv" vq" ¶:•"
*yjgtg"Ck"ku"vjg"oquv"ukipkhkecpv"eqnwop"cfftguu"dkv"hqt"c"ikxgp"uvctvkpi"nqec-

vkqp"ykvjkp"vjg"dnqem0""Vjg"rtqitcoogf"dwtuv"ngpivj"crrnkgu"vq"dqvj"TGCF"
cpf"YTKVG"dwtuvu0

FIGURE 44- MODE REGISTER 0 (MR0) DEFINITIONS

Notes: 1. MR0[16, 13, 7, 2] are reserved for future use and must be programmed to “0.”

01 BLCAS# latency BTPD

A9 A7 A6 A5 A4 A3A8 A2 A1 A0

Mode register 0 (MR0)

Address bus

9 7 6 5 4 3 28 1 0

A10A12 A111AB 0AB

31 21 11 01

M3 

0

1

READ Burst Type 

Sequential (nibble)

Interleaved

CAS Latency

Reserved

5

6

7

8

9

10

11

M4

0

1

0

1

0

1

0

1

M5

0

0

1

1

0

0

1

1

M6

0

0

0

0

1

1

1

1

15

DLL

Write Recovery

Reserved

5

6

7

8

10

12

Reserved

WR00

M12

0

1

Precharge PD

DLL off (slow exit)

DLL on (fast exit)

BA2

16

01

Burst Length

Fixed BL8

4 or 8 (on-the-fly via A12)

Fixed BC4 (chop)

Reserved

M0

0

1

0

1

M1

0

0

1

1

M9

0

1

0

1

0

1

0

1

M10

0

0

1

1

0

0

1

1

M11

0

0

0

0

1

1

1

1

M14 

0

1

0

1

M15

0

0

1

1

Mode Register 

Mode register 0 (MR0)

Mode register 1 (MR1)

Mode register 2 (MR2)

Mode register 3 (MR3)

A13

14

01 01

M8

0

1

DLL Reset

No

Yes
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         Burst Length         Read/Write           Address (A[2,1,0])            Type = Sequential                  Type = Interleaved

6"EJQR

8

2.3.4.5.¥.¥.¥.¥

3.2.5.4.¥.¥.¥.¥

4.5.2.3.¥.¥.¥.¥

5.4.3.2.¥.¥.¥.¥

6.7.8.9.¥.¥.¥.¥

7.6.9.8.¥.¥.¥.¥

8.9.6.7.¥.¥.¥.¥

9.8.7.6.¥.¥.¥.¥

2.3.4.5.Z.Z.Z.Z

6.7.8.9.Z.Z.Z.Z

2.3.4.5.6.7.8.9

3.2.5.4.7.6.9.8

4.5.2.3.8.9.6.7

5.4.3.2.9.8.7.6

6.7.8.9.2.3.4.5

7.6.9.8.3.2.5.4

8.9.6.7.4.5.2.3

9.8.7.6.5.4.3.2

2.3.4.5.6.7.8.9

TABLE 60:  BURST ORDER

Notes

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

3.5.6

3.5.6

1

1

1

1

1

1

1

1

1,3

 Burst Type (Decimal)

2.3.4.5.¥.¥.¥.¥

3.4.5.2.¥.¥.¥.¥

4.5.2.3.¥.¥.¥.¥

5.2.3.4.¥.¥.¥.¥

6.7.8.9.¥.¥.¥.¥

7.8.9.6.¥.¥.¥.¥

8.9.6.7.¥.¥.¥.¥

9.6.7.8.¥.¥.¥.¥

2.3.4.5.Z.Z.Z.Z

6.7.8.9.Z.Z.Z.Z

2.3.4.5.6.7.8.9

3.405.2.7.8.9.6

4.5.2.3.8.9.6.7

5.2.3.4.9.6.7.8

6.7.8.9.2.3.4.5

7.8.9.6.3.4.5.2

8.9.6.7.4.5.2.3

9.6.7.8.5.2.3.4

2.3.4.5.6.7.8.9

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

2"X"X

3"X"X

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

X"X"X"

TGCF

YTKVG

TGCF

YTKVG

 Starting Column

2. ¥"?"Fcvc"cpf"Uvtqdg"qwvrwv"ftkxgtu"kp"vtk/uvcvg0

3. Z?•Fqp·v"Ectg•

PQVGU<
1. Kpvgtpcn"TGCF"cpf"YTKVG"qrgtcvkqpu"uvctv"cv"vjg"ucog"rqkpv"kp"vkog"hqt"

DE6"cu"vjg{"fq"hqt"DN:0

FNN"TGUGV"ku"fghkpgf"d{"OT2]:_"*ugg"Hkiwtg"66+0""Rtqitcookpi"OT2]:_"
vq"¶3•"cevkxcvgu"vjg"FNN"TGUGV"hwpevkqp0""OT2]:_"ku"ugnh/engctkpi."ogcp-

kpi" kv" tgvwtpu" vq"c"xcnwg"qh" ¶2•"chvgt" vjg"FNN"TGUGV" hwpevkqp"jcu"dggp"
initiated.

Cp{vkog"vjg"FNN"TGUGV"hwpevkqp"jcu"dggp"kpkvkcvgf."EMG"owuv"dg"JKIJ"
cpf" vjg"enqem"jgnf"uvcdng" hqt"734" *tFNNM+"enqem"e{engu"dghqtg"c"TGCF"
eqoocpf"ecp"dg"kuuwgf0""Vjku"ku"vq"cnnqy"vkog"hqt"vjg"kpvgtpcn"enqem"vq"dg"
u{pejtqpk¦gf"ykvj"vjg"gzvgtpcn"enqem0""Hcknkpi"vq"yckv"hqt"u{pejtqpk¦cvkqp"
vq"qeewt"oc{"tguwnv"kp"kpxcnkf"qwvrwv"vkokpi"urgekhkecvkqpu"uwej"cu"tFSUEM"
vkokpiu0

DLL RESET

YTKVG"TGEQXGT["vkog"ku"fghkpgf"d{"OT2]33<;_"*ugg"Hkiwtg"66+0""YTKVG"
TGEQXGT[" xcnwgu" qh" 7.8.9.:.32" qt" 34" oc{" dg" wugf" d{" rtqitcookpi"
OT2]33<;_0" "Vjg"wugt" ku"tgswktgf"vq"rtqitco"vjg"eqttgev"xcnwg"qh"YTKVG"
TGEQXGT["cpf"ku"ecnewncvgf"d{"fkxkfkpi"tYT"*pu+"d{"tEM"*pu+"cpf"tqwpf-

kpi" wr" c" pqp/kpvgigt" xcnwg" vq" vjg" pgzv" kpvgigt<" YT" *e{engu+?tqwpfwr"
*tYT]pu_1tEM"]pu_+0

WRITE RECOVERY
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Vjg"RTGEJCTIG"RF"dkv"crrnkgu"qpn{"yjgp"RTGEJCTIG"rqygt/fqyp"
oqfg"ku"dgkpi"wugf0""Yjgp"OT2]34_" ku"ugv"vq"¶2•." vjg"FNN"ku"qhh"fwtkpi"
RTGEJCTIG"rqygt/fqyp"rtqxkfkpi"c"nqygt"uvcpfd{"ewttgpv"oqfg="jqy-

gxgt." tZRFNN"owuv"dg"ucvkuhkgf"yjgp"gzkvkpi0" "Yjgp"OT2]34_" ku"ugv" vq"
¶3•."vjg"FNN"eqpvkpwgu"vq"twp"fwtkpi"RTGEJCTIG"rqygt/fqyp"oqfg"vq"
gpcdng"c" hcuvgt"gzkv"qh"RTGEJCTIG"rqygt/fqyp"oqfg="jqygxgt." tZR"
owuv"dg"ucvkuhkgf"yjgp"gzkvkpi"*ugg"Rqygt/Fqyp"oqfg"qp"Rcig"354+0

PRECHARGE POWER-DOWN (PRECHARGE PD)

Vjg"EN"ku"fghkpgf"d{"OT2]8<6_."cu"ujqyp"kp"Hkiwtg"660""ECU"ncvgpe{"ku"vjg"
fgnc{."cu"ogcuwtgf"kp"enqem"e{engu."dgvyggp"vjg"kpvgtpcn"TGCF"eqoocpf"
cpf"vjg"cxckncdknkv{"qh"vjg"hktuv"dkv"qh"xcnkf"qwvrwv"fcvc0""Vjg"EN"ecp"dg"ugv"
vq"7.8.":."qt"320""FFT5"UFTCO"kOQFu"fq"pqv"uwrrqtv"jcnh/enqem"ncvgpekgu0

Gzcorngu"qh"EN?8"cpf"EN?:"ctg"ujqyp"kp"Hkiwtg"67"*dgnqy+0""Kh"cp"kpvgtpcn"
TGCF"eqoocpf"ku"tgikuvgtgf"cv"enqem"gfig"p."cpf"vjg"ECU"ncvgpe{"ku"o"
enqemu."vjg"fcvc"yknn"dg"cxckncdng"pqokpcnn{"eqkpekfgpv"ykvj"enqem"gfig"p-o0""
Vcdng"68"kpfkecvgu"vjg"ENu"uwrrqtvgf"cv"cxckncdng"qrgtcvkpi"htgswgpekgu0

CAS Latency (CL)

FIGURE 45- READ LATENCY

READ NOP NOP NOP NOP NOP NOPNOP

CK

CK#

Command

DQ

DQS, DQS#

DQS, DQS#

T0 T1 T2 T3 T4 T5 T6 T7 T8

Don’t Care

CK

CK#

Command

DQ

READ NOP NOP NOP NOP NOP NOPNOP

T0 T1 T2 T3 T4 T5 T6 T7 T8

DI
 n + 3

DI
 n + 1

DI
 n + 2

DI
 n + 4

DI
n

DI
n

NOP

NOP

AL = 0, CL = 8

AL = 0, CL = 6

Transitioning Data

PQVGU<

1. Hqt"knnwuvtcvkqp"rwtrqugu."qpn{"EN"?"8"cpf"EN"?":"ctg"ujqyp0"Qvjgt"EN"xcnwgu"ctg"

rquukdng0

2. Ujqyp"ykvj"pqokpcn"tFSUEM"cpf"pqokpcn"tDSDQ.
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Vjg"OQFG"TGIKUVGT"3" *OT3+" eqpvtqnu" cffkvkqpcn" hwpevkqpu" cpf" hgcvwtgu" pqv" cxckncdng" kp" vjg" qvjgt"oqfg" tgikuvgtu="S"QHH" *QWVRWV"FKUCDNG+."FNN"
GPCDNG1FNN"FKUCDNG."TTTaPQO"xcnwg"*QFV+."YTKVG"NGXGNKPI."RQUVGF"ECU"CFFKVKXG"ncvgpe{."cpf"QWVRWV"FTKXG"UVTGPIVJ0""Vjgug"hwpevkqpu"
ctg"eqpvtqnngf"xkc"vjg"dkvu"ujqyp"kp"Hkiwtg"68"dgnqy0""Vjg"OT3"tgikuvgt"ku"rtqitcoogf"xkc"vjg"OT7"eqoocpf"cpf"tgvckpu"vjg"uvqtgf"kphqtocvkqp"wpvkn"kv"ku"
tgrtqitcoogf."wpvkn"TGUGV^"iqgu"NQY"*vtwg+."qt"wpvkn"vjg"fgxkeg"nqugu"rqygt0""Tgrtqitcookpi"vjg"OT3"tgikuvgt"yknn"pqv"cnvgt"vjg"eqpvgpvu"qh"vjg"ogoqt{"
cttc{."rtqxkfgf"vjg"qrgtcvkqp"ku"rgthqtogf"eqttgevn{0

Vjg"OT3"tgikuvgt"owuv"dg"nqcfgf"yjgp"cnn"dcpmu"ctg"kfng"cpf"pq"dwtuvu"ctg"kp"rtqitguu0""Vjg"eqpvtqnngt"owuv"ucvkuh{"vjg"urgekhkgf"vkokpi"rctcogvgtu"tMRD and 
tOQF"dghqtg"kpkvkcvkpi"c"uwdugswgpv"qrgtcvkqp0

MODE REGISTER 1 (MR1)

FIGURE 46- MODE REGISTER 1 (MR1) DEFINITION

AL RTTQ Off

A9 A7 A6 A5 A4 A3  2A 8A A1 A0 

Mode register 1 (MR1)

Address bus

9 7 6 5 4 3  2 8 1 0

A10 A12 A11  1AB  0AB

31  21  11  01

M0

0

1

DLL Enable

Enable (normal)

Disable

M5

0

0

1

1

Output Drive Strength

RZQ/6 (40Ω [NOM])

RZQ/7 (34Ω [NOM])

Reserved

Reserved

14

WL 1  SDO 0 DLL RTTTDQS 

M12

0

1

Q Off

Enabled

Disabled

BA2 

15

01

M7

0

1

Write Levelization

Disable (normal)

Enable

Additive Latency (AL)

Disabled (AL = 0)

AL = CL - 1

AL = CL - 2

Reserved

M3

0

1

0

1

M4

0

0

1

1

RTT ODS 

M1

0

1

0

1

A13 

16

01

M11

0

1

TDQS

Disabled

Enabled

01 01

RTT_NOM (ODT)2

Non-Writes

RTT_NOM disabled

RZQ/4 (60Ω [NOM])

RZQ/2 (120Ω [NOM])

RZQ/6 (40Ω [NOM])

RZQ/12 (20Ω [NOM])

RZQ/8 (30Ω [NOM])

Reserved

Reserved

RTT_NOM (ODT)3

Writes

RTT_NOM disabled

RZQ/4 (60Ω [NOM])

RZQ/2 (120Ω [NOM])

RZQ/6 (40Ω [NOM])

n/a

n/a

Reserved

Reserved

M2

0

1

0

1

0

1

0

1

M6

0

0

1

1

0

0

1

1

M9

0

0

0

0

1

1

1

1

Mode Register 

Mode register set 0 (MR0)

Mode register set 1 (MR1)

Mode register set 2 (MR2)

Mode register set 3 (MR3)

M14 

0

1

0

1

M15

0

0

1

1

PQVGU<

1. OT3]38."35."32.":_"ctg"tgugtxgf"hqt"hwvwtg"wug"cpf"owuv"dg"rtqitcoogf"vq"¶20•

2. Fwtkpi"ytkvg"ngxgnkpi." kh"OT3]9_"cpf"OT3]34_"ctg"¶3•"vjgp"cnn"TTTaPQO"xcnwgu"ctg"cxckncdng"

hqt"wug0

3. Fwtkpi"ytkvg"ngxgnkpi."kh"OT3]9_"ku"c"¶3.•"dwv"OT3]34_"ku"c"¶2.•"vjgp"qpn{"TTTaPQO"ytkvg"xcnwgu"

ctg"cxckncdng"hqt"wug0
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Vjg"FNN"oc{"dg"gpcdngf"qt"fkucdngf"d{"rtqitcookpi"OT3]2_"fwtkpi"vjg"
NQCF"OQFG"eqoocpf."cu"ujqyp" kp"Hkiwtg"68" *rtgxkqwu"rcig+0" "Vjg"
FNN"owuv"dg"gpcdngf"hqt"PQTOCN"qrgtcvkqp0""FNN"GPCDNG"ku"tgswktgf"
fwtkpi"rqygt/wr" kpkvkcnk¦cvkqp"cpf"wrqp"tgvwtpkpi"vq"PQTOCN"qrgtcvkqp"
chvgt"jcxkpi"FKUCDNGF"vjg"FNN"hqt"vjg"rwtrqug"qh"fgdwiikpi"qt"gxcnwc-

vkqp0""GPCDNKPI"vjg"FNN"ujqwnf"cnyc{u"dg"hqnnqygf"d{"tgugvvkpi"vjg"FNN"
wukpi"vjg"crrtqrtkcvg"NQCF"OQFG"eqoocpf0

Kh"vjg"FNN"ku"gpcdngf"rtkqt"vq"gpvgtkpi"UGNH"TGHTGUJ"oqfg."vjg"FNN"ku"
cwvqocvkecnn{"FKUCDNGF"yjgp"gpvgtkpi"UGNH"TGHTGUJ"qrgtcvkqp"cpf"
ku"cwvqocvkecnn{"TG/GPCDNGF"cpf"TGUGV"wrqp"gzkv"qh"UGNH"TGHTGUJ0""
Kh" vjg" FNN" ku" FKUCDNGF" rtkqt" vq" gpvgtkpi" UGNH" TGHTGUJ." vjg" FNN"
tgockpu"FKUCDNGF"gxgp"wrqp"gzkv"qh"vjg"UGNH"TGHTGUJ"qrgtcvkqp"wpvkn"
kv"jcu"dggp"TG/GPCDNGF"cpf"TGUGV0

Vjg"UFTCO"ku"pqv"vguvgf."pqt"fqgu"NFK"ycttcpv"eqornkcpeg"ykvj"PQTOCN"
oqfg"vkokpiu"qt"hwpevkqpcnkv{"yjgp"vjg"FNN"ku"fkucdngf0""Cp"cvvgorv"jcu"
dggp"ocfg"hqt"vjg"UFTCO"vq"qrgtcvg"kp"vjg"PQTOCN"oqfg"yjgpgxgt"
rquukdng"yjgp"vjg"FNN"ku"fkucdngf="jqygxgt."d{"kpfwuvt{"uvcpfctfu."vjg"
hqnnqykpi"gzegrvkqpu"jcxg"dggp"qdugtxgf."fghkpgf"cpf"nkuvgf<

1. QFV"ku"PQV"CNNQYGF"vq"dg"wugf
2. Vjg"QWVRWV"FCVC"ku"pq"nqpigt"gfig/cnkipgf"vq"vjg"enqem
3. EN"cpf"EYN"ecp"qpn{"dg"ukz"enqemu

Yjgp"vjg"FNN"ku"FKUCDNGF."vkokpi"cpf"hwpevkqpcnkv{"ecp"xct{"htqo"vjg"
PQTOCN" qrgtcvkqpcn" urgekhkecvkqpu" yjgp" vjg" FNN" ku" gpcdngf0" " FKU-

CDNKPI"vjg"FNN"cnuq"kornkgu"vjg"pggf"vq"ejcpig"vjg"enqem"htgswgpe{0

DLL ENABLE/DLL DISABLE

QFV"tgukuvcpeg"TTTaPQO"ku"fghkpgf"d{"OT3];.8.4_"*ugg"Hkiwtg"68+0""Vjg"
RTT" vgtokpcvkqp"xcnwg"crrnkgu" vq" vjg"FSz."NFOz."WFOz."N]W_FSUz"cpf"
N]W_FSUz^0""Vjg"FFT5"fgxkeg"ctejkvgevwtg"uwrrqtvu"ownvkrng"TTT"vgtokpc-

vkqp"xcnwgu"dcugf"qp"T¥S1p"yjgtg"p"ecp"dg"5.6.8.:"qt"34"cpf"T¥S"ku"462Y.

Wpnkmg"FFT4."FFT5"QFV"owuv"dg"vwtpgf"qhh"rtkqt"vq"TGCFKPI"fcvc"qwv"
cpf"owuv"tgockp"qhh"fwtkpi"TGCF"dwtuv0""TTTaPQO"vgtokpcvkqp"ku"cnnqygf"
cp{"vkog"chvgt"vjg"FTCO"ku"kpkvkcnk¦gf."ecnkdtcvgf."cpf"pqv"rgthqtokpi"TGCF"
ceeguugu." qt" kp" UGNH"TGHTGUJ"oqfg0" " Cffkvkqpcnn{."YTKVG" ceeguugu"
ykvj"f{pcoke"QFV"gpcdngf"*TTTaYT+"vgorqtctkn{"tgrncegu"TTTaPQO"ykvj"
RTTaYT0

Vjg"cevwcn"ghhgevkxg"vgtokpcvkqp."TTTaGHH."oc{"dg"fkhhgtgpv"htqo"vjg"TTT 

vctigvgf"xcnwg"fwg"vq"pqp/nkpgctkv{"qh"vjg"vgtokpcvkqp0""Hqt"TTTaGHH"xcnwgu"
cpf"ecnewncvkqpu."ugg"vjg"QP/FKG"VGTOKPCVKQP"*QFV+"fguetkrvkqp"ncvgt"
kp"vjku"FU0

Vjg"QFV" hgcvwtg" ku" fgukipgf" vq" kortqxg" ukipcn" kpvgitkv{" qh" vjg"ogoqt{"
fgxkeg"d{"gpcdnkpi"vjg"FFT5"UFTCO"eqpvtqnngt"vq"kpfgrgpfgpvn{"vwtp"QP1
QHH"QFV"hqt"cp{"qt"cnn"fgxkegu"kp"vjg"gpf"fgukipu"cttc{0""Vjg"QFV"kprwv"
eqpvtqn"rkp"ku"wugf"vq"fgvgtokpg"yjgp"TTT ku"vwtpgf"qp"*QFVNqp+"cpf"qhh"
*QFVNqhh+."cuuwokpi"QFV"jcu"dggp"GPCDNGF"xkc"OT3];.8.4_0

Vkokpiu"hqt"QFV"ctg"fgvckngf"kp"vjg"¶QP/FKG"Vgtokpcvkqp"*QFV+•"fguetkr-

vkqp"ncvgt"kp"vjku"FU0

ON-DIE TERMINATION (ODT)

Vjg" FFT5" UFTCO" kOQF" wugu" c" rtqitcoocdng" korgfcpeg" qwvrwv"
dwhhgt0""Vjg"ftkxg"uvtgpivj"oqfg"tgikuvgt"ugvvkpi"ku"fghkpgf"d{"OT3]7<3_."
T¥S19"*56Y"]PQO_+"ku"vjg"rtkoct{"qwvrwv"ftkxgt"korgfcpeg"ugvvkpi"hqt"vjg"
fgxkeg0""Vq"ecnkdtcvg"vjg"qwvrwv"ftkxgt"korgfcpeg."cpf"gzvgtpcn"rtgekukqp"
tgukuvqt"*T¥S+"ku"eqppgevgf"dgvyggp"vjg"¥S"dcnn"cpf"XuuS0""Vjg"xcnwg"qh"
vjg"tgukuvqt"ku"462Yø3'0

Vjg"qwvrwv" korgfcpeg"ku"ugv"fwtkpi"kpkvkcnk¦cvkqp0""Cffkvkqpcn" korgfcpeg"
ecnkdtcvkqp"wrfcvgu"fq"pqv"chhgev"fgxkeg"qrgtcvkqp"cpf"cnn"fcvc"ujggv"vko-

kpiu"cpf"ewttgpv"urgekhkecvkqpu"ctg"ogv"fwtkpi"cp"wrfcvg0

Vq"oggv"vjg"56Y"urgekhkecvkqp."vjg"qwvrwv"ftkxg"uvtgpivj"owuv"dg"ugv"vq"
56Y"fwtkpi"kpkvkcnk¦cvkqp0""Vq"qdvckp"c"ecnkdtcvgf"qwvrwv"ftkxgt"korgfcpeg"
chvgt"rqygt/wr."vjg"FFT5"kOQF"UFTCO"pggfu"c"ecnkdtcvkqp"eqoocpf"
vjcv"ku"rctv"qh"vjg"kpkvkcnk¦cvkqp"cpf"tgugv"rtqegfwtg0

OUTPUT DRIVE STRENGTH

Vjg" QWVRWV" GPCDNG" hwpevkqp" ku" fghkpgf" d{" OT3]34_." cu" ujqyp" kp"
Hkiwtg"680""Yjgp"gpcdngf"*OT3]34_?2+."cnn"qwvrwvu"*FSz."FSUz."FSUz^+"
ctg"vtk/uvcvgf0""Vjg"qwvrwv"FKUCDNG"hgcvwtg"ku"kpvgpfgf"vq"dg"wugf"fwtkpi"
IDD" ejctcevgtk¦cvkqp" qh" vjg"TGCF"ewttgpv" cpf" fwtkpi" tFSUU"octikpkpi"
*YTKVG"NGXGNKPI+"qpn{0

OUTPUT ENABLE/DISABLE

Vjg"YTKVG"NGXGNKPI"hwpevkqp"ku"gpcdngf"d{"OT3]9_."cu"ujqyp"kp"Hkiwtg"
68."YTKVG"NGXGNKPI"ku"wugf"*fwtkpi"kpkvkcnk¦cvkqp+"vq"fg/umgy"vjg"FSUz"
uvtqdg" vq"enqem"qhhugv"cu"c" tguwnv"qh" hn{/d{" vqrqnqi{"fgukipu0" "Hqt"dgvvgt"
ukipcn" kpvgitkv{."uqog"gpf"wug"fgukipu"qh"FFT5"fgxkegu"cfqrvgf" hn{/d{"
vqrqnqi{"hqt"vjg"eqoocpfu."cfftguugu."eqpvtqn"ukipcnu"cpf"enqemu0

Vjg" hn{/d{" vqrqnqi{" dgpghkvu" htqo"c" tgfwegf" pwodgt" qh" uvwdu" cpf" vjgkt"
ngpivju." jqygxgt." hn{/d{" vqrqnqi{" kpfwegu" hnkijv" vkog" umgy"dgvyggp" vjg"
enqem"cpf"FSUz"uvtqdg"*cpf"FSz+"cv"gcej"UFTCO"kp"vjg"cttc{0""Eqpvtqn-
ngtu"yknn"jcxg"c"fkhhkewnv"vkog"ockpvckpkpi"tDQSS, tDSS and tFUJ"urgekhkec-

vkqpu"ykvjqwv"uwrrqtvkpi"YTKVG"NGXGNKPI"kp"u{uvgou"yjkej"wug"hn{/d{"
vqrqnqi{"dcugf"fgukipu0""YTKVG"NGXGNKPI"vkokpi"cpf"fgvckngf"qrgtcvkqp"
kphqtocvkqp"ku"rtqxkfgf"kp"¶YTKVG"NGXGNKPI0

WRITE LEVELING
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CN"ku"uwrrqtvgf"vq"ocmg"vjg"eqoocpf"cpf"fcvc"dwu"ghhkekgpv"hqt"uwuvckpcdng"dcpfykfvju"kp"FFT5"UTCOu0""OT3]6.5_"fghkpg"vjg"xcnwg"qh"CN"*ugg"Hkiwtg"68+0""
OT3]6.5_"gpcdngu"vjg"wugt"vq"rtqitco"vjg"FFT5"UFTCO"ykvj"cp"CN?2."EN/3."qt"EN/40

Ykvj"vjku"hgcvwtg."vjg"FFT5"UFTCO"gpcdngu"c"TGCF"qt"YTKVG"eqoocpf"vq"dg"kuuwgf"chvgt"vjg"CEVKXCVG"eqoocpf"hqt"vjcv"dcpm"rtkqt"vq"tTEF*OKP+0""Vjg"
qpn{"tguvtkevkqp"ku"CEVKXCVG"vq"TGCF"qt"YTKVG"-"CN"‡ tTEF*OKP+"owuv"dg"ucvkuhkgf0""Cuuwokpi"tTEF*OKP+"?"EN."c"v{rkecn"crrnkecvkqp"wukpi"vjku"hgcvwtg."ugvu"
CN?EN"„"3tEM"?"tTEF*OKP/3tEM0""Vjg"TGCF"qt"YTKVG"eqoocpf"ku"jgnf"hqt"vjg"vkog"qh"vjg"CN"dghqtg"kv"ku"tgngcugf"kpvgtpcnn{"vq"vjg"FFT5"UFTCO"kOQF"
fgxkeg0""TGCF"ncvgpe{"*TN+"ku"eqpvtqnngf"d{"vjg"uwo"qh"vjg"CN"cpf"ECU"ncvgpe{"*EN+."TN?CN-EN."YTKVG"ncvgpe{"*YN+"ku"vjg"uwo"qh"ECU"YTKVG"ncvgpe{"cpf"
CN."YN?CN"-"EYN"*ugg"¶OQFG"TGIKUVGT"4"*OT4++•0""Gzcorngu"qh"TGCF"cpf"YTKVG"ncvgpekgu"ctg"ujqyp"kp"Hkiwtg"69"cpf"Hkiwtg"6;0

POSTED CAS ADDITIVE LATENCY (AL)

FIGURE 47- READ LATENCY (AL = 5, CL = 6)

CK

CK#

Command

DQ

DQS, DQS#

ACTIVE n

T0 T1

Don’t Care

NOP NOP

T6 T12

NOPREAD n

T13

NOP

DO
 n + 3

DO
 n + 2

DO
 n + 1

RL = AL + CL = 11

T14

NOP

DO
 n

tRCD (MIN)

AL = 5 CL = 6

T11

BC4

Indicates a Break in 

Time Scale
Transitioning Data

T2

NOP



LOGIC Devices Incorporated              www.logicdevices.com
93

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

FIGURE 48- MODE REGISTER 2 (MR2) DEFINITION

Notes: 1. MR2[16, 13:11, 8, and 2:0] are reserved for future use and must all be programmed to “0.”

 

M14 

0

1

0

1

M15

0

0

1

1

Mode Register

Mode register set 0 (MR0)

Mode register set 1 (MR1)

Mode register set 2 (MR2)

Mode register set 3 (MR3)

A9 A7 A 6 A5 A4 A3A8 A2 A1 A0

Mode Register 2 (MR2)

Address bus

9 7 6 5 4 38 2 1 0

A10A12 A111AB 0AB

101 112131415

1 CWL010

BA2

ASR

16

01

A13

01 01 01 01 0101 SRTRTT_WR

M6

0

1

Auto Self Refresh
(Optional)

Disabled: Manual  

Enabled: Automatic

M7

0

1

Self Refresh Temperature

Normal (0° C to 85° C)

Extended (0°C to 95° C)

  CAS Write Latency (CWL)

5 CK (tCK ≥ 2.5ns)

6 CK (2.5ns > tCK ≥ 1.875ns)

7 CK (1.875ns > tCK ≥ 1.5ns)

8 CK (1.5ns > tCK ≥ 1.25ns)

Reserved

Reserved

Reserved

Reserved

M3

0

1

0

1

0

1

0

1

M4

0

0

1

1

0

0

1

1

M5

0

0

0

0

1

1

1

1
M9

0

1

0

1

M10

0

0

1

1

Dynamic  ODT 
( RTT_WR )

RTT_WR disabled

RZQ/4

RZQ/2

Reserved

Vjg"OQFG"TGIKUVGT"4"*OT4+"eqpvtqnu"cffkvkqpcn" hwpevkqpu"cpf"hgcvwtgu"pqv"cxckncdng" kp"vjg"qvjgt"oqfg"tgikuvgtu0" "Vjgug"cffkvkqpcn" hwpevkqpu"ctg"ECU"
YTKVG"ncvgpe{"*EYN+."CWVQ"UGNH"TGHTGUJ"*CUT+."UGNH"TGHTGUJ"VGORGTCVWTG"*UTV+"cpf"F[PCOKE"QFV"*TTTaYT+0""Vjgug"hwpevkqpu"ctg"eqp-

vtqnngf"xkc"vjg"dkvu"ujqyp"kp"Hkiwtg"6:0""Vjg"OT4"ku"rtqitcoogf"xkc"vjg"OTU"eqoocpf"cpf"yknn"tgvckp"vjg"uvqtgf"kphqtocvkqp"wpvkn"kv"ku"rtqitcoogf"cickp"qt"
wpvkn"vjg"fgxkeg"nqugu"rqygt0""Tgrtqitcookpi"vjg"OT4"tgikuvgt"yknn"pqv"cnvgt"vjg"eqpvgpvu"qh"vjg"ogoqt{"cttc{."rtqxkfgf"vjcv"vjg"qrgtcvkqp"jcu"dggp"rgthqtogf"
eqttgevn{0""Vjg"OT4"tgikuvgt"owuv"dg"nqcfgf"yjgp"cnn"dcpmu"ctg"kfng"cpf"pq"fcvc"dwtuvu"ctg"kp"rtqitguu"cpf"vjg"ogoqt{"eqpvtqnngt"owuv"yckv"hqt"vjg"urgekhkgf"
vkog"tMRD and tOQF"dghqtg"kpkvkcvkpi"c"uwdugswgpv"qrgtcvkqp0

MODE REGISTER 2 (MR2)
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FIGURE 49- CAS WRITE LATENCY

CK

CK#

Command

DQ

DQS, DQS#

ACTIVE n

BC4 

T0 T1

Don’t Care

NOP NOP

T6 T12

NOPWRITE n

T13

NOP

DI
 n + 3

DI
 n + 2

DI
 n + 1

T14

NOP

DI
 n

tRCD (MIN)

NOP

AL = 5

T11

Indicates A Break in 

Time Scale

WL = AL + CWL = 11

Transitioning Data

T2

CWL = 6

EYN"ku"fghkpgf"d{"OT4]7<5_"cpf"ku"vjg"fgnc{."kp"enqem"e{engu."htqo"vjg"tgngcukpi"qh"vjg"kpvgtpcn"YTKVG"vq"vjg"ncvejkpi"qh"vjg"hktuv"fcvc"kp0""EYN"owuv"dg"eqttgevn{"
ugv"vq"vjg"eqttgurqpfkpi"qrgtcvkpi"enqem"htgswgpe{"*ugg"Hkiwtg"6:+0""Vjg"qxgtcnn"YTKVG"NCVGPE["*YN+"ku"gswcn"vq"EYN"-"CN"*ugg"Hkiwtg"68+0

CAS WRITE LATENCY (CWL)

Oqfg"tgikuvgt"OT4]8_"ku"wugf"vq"FKUCDNG1GPCDNG"vjg"CUT"hwpevkqp0

Yjgp"CUT"ku"FKUCDNGF."vjg"UGNH"TGHTGUJ"oqfg·u"TGHTGUJ"tcvg"
ku"cuuwogf"vq"dg"cv"vjg"pqtocn":7łE"nkokv"*eqooqpn{"tghgttgf"vq"cu"vjg"
3Z"TGHTGUJ"tcvg+0""Kp"vjg"FKUCDNGF"oqfg."CUT"tgswktgu"vjg"wugt"vq"
gpuwtg"vjg"UFTCO"pgxgt"gzeggfu"c"VC"qh":7łE"yjkng"kp"UGNH"TGHTGUJ"
wpnguu"vjg"wugt"gpcdngu"vjg"UTV"hgcvwtg"nkuvgf"dgnqy."uwrrqtvkpi"cp"gng-

xcvgf"vgor"wr"vq"-;7łE"yjkng"kp"UGNH"TGHTGUJ0"

Vjg"uvcpfctf"UGNH"TGHTGUJ"ewttgpv" vguv" urgekhkgu" vguv" eqpfkvkqpu" vq"
pqtocn"codkgpv"vgorgtcvwtg"*:7łE+"qpn{."ogcpkpi"kh"CUT"ku"gpcdngf."vjg"
uvcpfctf"UGNH"TGHTGUJ"ewttgpv"urgekhkecvkqp"fqgu"pqv"crrn{"*ugg"vjg"
¶GZVGPFGF"VGORGTCVWTG"WUCIG•"fguetkrvkqp"ncvgt"kp"vjku"FU+0

AUTO SELF REFRESH (ASR)
qrvkqpcn"gzvgpfgf"vgorgtcvwtg"tcpig"qh"-;7łE"yjkng"kp"UGNH"TGHTGUJ"
oqfg0""Vjg"uvcpfctf"UGNH"TGHTGUJ"ewttgpv"vguv"urgekhkgu"vguv"eqpfkvkqpu"
vq"pqtocn"codkgpv"vgorgtcvwtg"*:7łE+"qpn{."ogcpkpi"kh"UTV"ku"gpcdngf."vjg"
uvcpfctf"UGNH"TGHTGUJ"ewttgpv"urgekhkecvkqpu"fq"pqv"crrn{0

SRT vs. ASR

Oqfg" tgikuvgt" OT4]9_" ku" wugf" vq" FKUCDNG1GPCDNG" vjg" UTV" hwpevkqp0""
Yjgp" UTV" ku" Fkucdngf." vjg" UGNH" TGHTGUJ" oqfg·u" tghtguj" tcvg" ku"
cuuwogf" vq"dg"cv" vjg"pqtocn":7łE" nkokv0" " Kp" vjg"FKUCDNGF"oqfg."UTV"
tgswktgu"vjg"wugt"vq"gpuwtg"vjg"UFTCO"pgxgt"gzeggfu"vjg"TC"nkokv"qh":7łE"
yjkng"kp"UGNH"TGHTGUJ"oqfg"wpnguu"vjg"wugt"gpcdngu"CUT0

Yjgp"UTV"ku"gpcdngf."vjg"UFTCO"UGNH"TGHTGUJ"ku"ejcpigf"kpvgtpcnn{"
htqo"3Z"vq"4Z."tgictfnguu"qh"vjg"codkgpv"vgorgtcvwtg"*VC+0""Vjku"gpcdngu"
vjg"wugt"vq"qrgtcvg"vjg"UFTCO"dg{qpf"vjg"uvcpfctf":7łE"nkokv"wr"vq"vjg"

SELF REFRESH TEMPERATURE (SRT)

Kh"vjg"pqtocn"codkgpv"vgorgtcvwtg"nkokv"qh":7łE"ku"pqv"gzeggfgf."vjgp"pgk-
vjgt" UTV" pqt" CUT" ku" tgswktgf." cpf" dqvj" ecp" dg"FKUCDNGF" vjtqwijqwv"
qrgtcvkqp0""Kh"vjg"gzvgpfgf"vgorgtcvwtg"qrvkqp"ku"wugf."vjg"wugt"ku"tgswktgf"
vq" rtqxkfg" c" 4Z" tghtguj" tcvg" fwtkpi" *ocpwcn+" tghtguj" hqt"Gzvgpfgf" vgor"
fgxkegu"qt"5Z"tghtguj"tcvg"hqt"Okn/vgor"fgxkegu0""UTV"cpf"CUT"ujqwnf"dg"
gpcdngf"hqt"cwvqocvke"TGHTGUJ"ugtxkegu"qp"cnn"fgxkegu"wugf"kp"vgorgtc-

vwtg"gpxktqpogpvu"~;7łE

UTV"hqtegu"vjg"UFTCO"vq"uykvej"vjg"kpvgtpcn"UGNH"TGHTGUJ"tcvg"htqo"
3Z"vq"4Z0""UGNH"TGHTGUJ"ku"rgthqtogf"cv"4Z"tgictfnguu"qh"TC.

CUT"cwvqocvkecnn{"uykvejgu" vjg"UFTCO·u" kpvgtpcn"UGNH"TGHTGUJ"tcvg"
htqo"3Z" vq"4Z."jqygxgt."yjkng" kp"UGNH"TGHTGUJ"oqfg."CUT"gpcdngu"
vjg"TGHTGUJ" tcvg"cwvqocvkecnn{" cflwuv" dgvyggp"3Z"cpf"4Z"TGHTGUJ"
tcvg"qxgt"vjg"uwrrqtvgf"vgorgtcvwtg"tcpig0""Qpg"qvjgt"fkucfxcpvcig"ykvj"
CUT"ku"vjg"UFTCO"ecppqv"cnyc{u"uykvej"htqo"c"3Z"vq"c"4Z"tghtguj"tcvg"cv"
cp"gzcev"codkgpv"Vgorgtcvwtg"qh":7łE0""Cnvjqwij"vjg"UFTCO"yknn"uwrrqtv"
fcvc"kpvgitkv{"yjgp"kv"uykvejgu"htqo"c"3Z"vq"4Z"tcvg."kv"oc{"uykvej"cv"c"nqygt"
vgorgtcvwtg"vjcp":7łE0

Ukpeg"qpn{"qpg"oqfg" ku"pgeguuct{"cv"qpg" kpuvcpv" kp" vkog."UTV"cpf"CUT"
ecppqv"dg"ukownvcpgqwun{"gpcdngf0
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DYNAMIC ODT

Vjg"oqfg"tgikuvgt"5"*OT5+"eqpvtqnu"cffkvkqpcn"hwpevkqpu"cpf"hgcvwtgu"pqv"cxckncdng"xkc"OT2."OT3"qt"OT40""Ewttgpvn{"fghkpgf"cu"vjg"OWNVKRWTRQUG"TGIKU-

VGT"*ORT+0""Vjku"hwpevkqp"ku"eqpvtqnngf"xkc"vjg"dkvu"ujqyp"kp"Hkiwtg"720""Vjg"OT5"ku"rtqitcoogf"xkc"vjg"NQCF"OQFG"eqoocpf"cpf"tgvckpu"vjg"uvqtgf"kphqt-
ocvkqp"wpvkn"kv"ku"rtqitcoogf"cickp"qt"wpvkn"vjg"fgxkeg"nqugu"rqygt0""Tgrtqitcookpi"vjg"OT5"tgikuvgt"yknn"pqv"cnvgt"vjg"eqpvgpvu"qh"vjg"ogoqt{"cttc{."rtqxkfgf"
vjg"rtqitcookpi"qh"vjg"OT5"jcu"dggp"rgthqtogf"eqttgevn{0""Vjg"OT5"tgikuvgt"owuv"dg"nqcfgf"yjgp"cnn"dcpmu"ctg"kfng"cpf"pq"fcvc"dwtuvu"ctg"kp"rtqitguu"cpf"
vjg"ogoqt{"eqpvtqnngt"owuv"yckv"vjg"urgekhkgf"vkog"tMRD and tOQF"dghqtg"kpkvkcvkpi"c"uwdugswgpv"qrgtcvkqp0

MODE REGISTER (MR3)

Vjg"f{pcoke"QFV"*TTTaYT+"hgcvwtg"ku"fghkpgf"d{"OT4]32.;_0""F{pcoke"QFV"ku"gpcdngf"yjgp"c"xcnwg"ku"ugngevgf0""Vjku"pgy"FFT5"hgcvwtg"gpcdngu"vjg"QFV"
vgtokpcvkqp"xcnwg"vq"ejcpig"ykvjqwv"kuuwkpi"cp"OTU"eqoocpf."guugpvkcnn{"ejcpikpi"vjg"QFV"vgtokpcvkqp"¶qp/vjg/hn{•0

Ykvj"f{pcoke"QFV" *TTTaYT+"yjgp"dgikppkpi"c"YTKVG"dwtuv"cpf"uwdugswgpvn{"uykvejgu"dcem" vq"QFV" *TTTaYT+" ku"gpcdngf<"QFVNEPY."QFVNEPY6."
QFVNEPY,"QFVJ6."QFVJ:"cpf"tCFE0

F{pcoke"QFV"ku"qpn{"crrnkecdng"fwtkpi"YTKVG"e{engu."Kh"QFV"*TTTaPQO+"ku"fkucdngf."f{pcoke"QFV"*TTTaYT+"ku"uvknn"rgtokvvgf0""TTT_NOM and RTTaYT"ecp"
dg"wugf"kpfgrgpfgpv"qh"qpg"cpqvjgt0""F{pcoke"QFV"ku"pqv"cxckncdng"fwtkpi"YTKVG"NGXGNKPI"oqfg."tgictfnguu"qh"vjg"uvcvg"qh"QFV"*TTTaPQO+0""Hqt"fgvcknu"
qp"QFV"qrgtcvkqp."tghgt"vq"vjg"¶Qp/Fkg/Vgtokpcvkqp"*QFV+•"ugevkqp0

FIGURE 50 - MODE REGISTER 3 (MR3) DEFINITION

A9 A7 A 6 A5 A4 A3A8 A2 A1 A0

Mode register 3 (MR3)

Address bus

9 7 6 5 4 38 2 1 0

A10A12 A111AB 0AB

101 112131415

A13

1 01 01 01 01 01 01 01 MPR 1

BA2

16

01 01 01 01 01

M2

0

1

MPR Enable

Normal DRAM operations 2

Dataflow from MPR

MPR_RF

M14

0

1

0

1

M15

0

0

1

1

Mode Register

Mo de register set (MR0)

Mode register set 1 (MR1)

Mode register set 2 (MR2)

Mode register set 3 (MR3)

MPR READ Function

Predefined  pattern 3

Reserved

Reserved

Reserved

M0

0

1

0

1

M1

0

0

1

1

PQVGU<

1. OT5]38"cpf"35<6_"ctg"tgugtxgf"hqt"hwvwtg"wug"cpf"owuv"cnn"dg"rtqitcoogf"vq"¶20•

2. Yjgp"ORT"eqpvtqn"ku"ugv"hqt"pqtocn"FTCO"qrgtcvkqp."OT5]3."2_"yknn"dg"kipqtgf0

3. Kpvgpfgf"vq"dg"wugf"hqt"TGCF"u{pejtqpk¦cvkqp0
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MULTIPURPOSE REGISTER (MPR)

Vjg"OWNVKRWTRQUG"TGIKUVGT"hwpevkqp"ku"wugf"vq"qwvrwv"c"rtgfghkpgf"u{uvgo"vkokpi"ecnkdtcvkqp"dkv"ugswgpeg0""Dkv"4"ku"vjg"ocuvgt"dkv"vjcv"gpcdngu"qt"fkucdngu"
ceeguu"vq"vjg"ORT"tgikuvgt"cpf"dkvu"3"cpf"2"fgvgtokpg"yjkej"oqfg"vjg"ORT"ku"rncegf"kp0""Vjg"dcuke"eqpegrv"qh"vjg"ownvkrwtrqug"tgikuvgt"ku"ujqyp"kp"Hkiwtg"730

Kh"OT5]4_"ku"c"¶2•."vjgp"vjg"ORT"ceeguu"ku"fkucdngf"cpf"vjg"UFTCO"qrgtcvgu"kp"pqtocn"oqfg0"Jqygxgt."kh"OT5]4_"ku"c"¶3•."vjgp"UFTCO"pq"nqpigt"qwvrwvu"
pqtocn"tgcf"fcvc"dwv"qwvrwvu"ORT"fcvc"cu"fghkpgf"d{"OT5]2.3_0""Kh"OT5]2.3_"ku"gswcn"vq"¶22•."vjgp"c"rtgfghkpgf"tgcf"rcvvgtp"hqt"u{uvgo"ecnkdtcvkqp"ku"ugngevgf0

Vq"gpcdng"vjg"ORT."vjg"OTU"eqoocpf"ku"kuuwgf"vq"OT5"cpf"OT5]4_?3"*ugg"Vcdng"83+0""Rtkqt"vq"kuuwkpi"vjg"OTU"eqoocpf."cnn"dcpmu"owuv"dg"kp"vjg"kfng"uvcvg"
*cnn"dcpmu"ctg"rtgejctigf."cpf"tTR"ku"ogv+0""Yjgp"vjg"ORT"ku"gpcdngf."cp{"uwdugswgpv"TGCF"qt"TFCR"eqoocpfu"ctg"tgfktgevgf"vq"vjg"ownvkrwtrqug"tgikuvgt0""
Vjg"tguwnvkpi"qrgtcvkqp"yjgp"gkvjgt"c"TGCF"qt"c"TFCR"eqoocpf"ku"kuuwgf"ku"fghkpgf"d{"OT5]3<2_yjgp"ORT"ku"gpcdngf"*ugg"Vcdng"84+0""Yjgp"vjg"ORT"ku"
gpcdngf."qpn{"TGCF"qt"TFCR"eqoocpfu"ctg"cnnqygf"wpvkn"c"uwdugswgpv"OTU"eqoocpf"ku"kuuwgf"ykvj"vjg"ORT"fkucdngf"*OT5]4_?2+0""RQYGT/FQYP."UGNH"
TGHTGUJ"cpf"cp{"qvjgt"PQP"TGCF"qt"TFCR"eqoocpf"ku"pqv"cnnqygf0""Vjg"TGUGV"hwpevkqp"ku"uwrrqtvgf"fwtkpi"ORT"gpcdng"oqfg0

FIGURE 51 - MULTIPURPOSE REGISTER (MPR) BLOCK DIAGRAM

Memory core

MR3[2] = 0 (MPR off)

DQ, DM, DQS, DQS#

Multipurpose register

predefined data for READs

MR3[2] = 1 (MPR on)

PQVGU<

1. C"rtgfghkpgf"fcvc"rcvvgtp"ecp"dg"tgcf"qwv"qh"vjg"ORT"ykvj"cp"gzvgtpcn"TGCF"eqoocpf0

2. OT5]4_"fghkpgu"yjgvjgt"vjg"fcvc"hnqy"eqogu"htqo"vjg"ogoqt{"eqtg"qt"vjg"ORT0"Yjgp"vjg"fcvc"

hnqy" ku"fghkpgf." vjg"ORT"eqpvgpvu"ecp"dg" tgcf"qwv"eqpvkpwqwun{"ykvj"c" tgiwnct"TGCF"qt"TFCR"

eqoocpf0
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                 MPR                               MPR READ Function                                                     Function

0

1

Pqtocn"Qrgtcvkqp."pq"ORT"vtcpucevkqp0""Cnn"uwdugswgpv"TGCFu"eqog"htqo"

vjg"UFTCO"ogoqt{"cttc{0""Cnn"uwdugswgpv"YTKVGu"iq"vq"vjg"UFTCO"

ogoqt{"cttc{0

Gpcdng"ORT"oqfg."uwdugswgpv"TGCF1TFCR"eqoocpfu"fghkpgf"d{"dkvu"3"

and 2.

TABLE 61:  BURST ORDER

¶Fqp·v"Ectg•

C]3<2_"*Ugg"Vcdng"89+

               MR3[2]                                     MR3[1:0]

MPR FUNCTIONAL DESCRIPTION

Vjg"ORT"LGFGE"fghkpkvkqp"cnnqyu"hqt"gkvjgt"c"rtkog"FS2"hqt"nqygt"d{vg"cpf"FS:"hqt"vjg"wrrgt"d{vg"qh"gcej"qh"vjg"*6+"yqtfu"eqpvckpgf"kp"vjg"NFK"kOQF."vq"qwvrwv"
vjg"ORT"fcvc"ykvj"vjg"tgockpkpi"FSu"ftkxgp"NQY."qt"hqt"cnn"FSu"vq"qwvrwv"vjg"ORT"fcvc0""Vjg"ORT"tgcfqwv"uwrrqtvu"hkzgf"TGCF"dwtuv"cpf"TGCF"dwtuv"ejqr"
*OTU"cpf"QVH"xkc"C341DE%+"ykvj"tgiwnct"TGCF"ncvgpekgu"cpf"CE"vkokpiu"crrnkecdng0""Vjku"rtqxkfkpi"vjg"FNN"ku"nqemgf"cu"tgswktgf0

ORT"cfftguukpi"hqt"c"xcnkf"ORT"TGCF"ku"cu"hqnnqyu<
‚"C]3<2_"owuv"dg"ugv"vq"¶22•"cu"vjg"dwtuv"qtfgt"ku"hkzgf"rgt"pkddng
‚"C4"ugngevu"vjg"dwtuv"qtfgt

‚"DN:."C4"ku"ugv"vq"¶2•."cpf"vjg"dwtuv"qtfgt"ku"hkzgf"vq"2.3.4.5.6.7.8.9
‚"Hqt"dwtuv"ejqr"6"ecugu."vjg"dwtuv"qtfgt"ku"uykvejgf"qp"vjg"pkddng"dcug"cpf<

‚"C4?2<"dwtuv"qtfgt"?2.3.4.5"
‚"C4?3<"dwtuv"qtfgt"?6.7.8.9

‚"Dwtuv"qtfgt"dkv"2"*vjg"hktuv"dkv+"ku"cuukipgf"vq"NUD."cpf"dwtuv"qtfgt"dkv"9"*vjg"ncuv"dkv+"ku"cuukipgf"vq"OUD
‚"C];<5_"ctg"c"¶Fqp·v"Ectg•"
‚"C32"ku"c"¶Fqp·v"Ectg•
‚"C33"ku"c"¶Fqp·v"Ectg•"
‚"C34<"Ugngevu"dwtuv"ejqr"oqfg"qp/vjg/hn{."kh"gpcdngf"ykvjkp"OT2
‚"C35"ku"c"¶Fqp·v"Ectg•
‚"DC]4<2_"ctg"c"¶Fqp·v"Ectg•
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MPR REGISTER ADDRESS DEFINITIONS and BURSTING ORDER

Vjg"ORT"ewttgpvn{"uwrrqtvu"c"ukping"fcvc"hqtocv0""Vjku"fcvc"hqtocv"ku"c"rtgfghkpgf"TGCF"rcvvgtp"hqt"u{uvgo"ecnkdtcvkqp0""Vjg"rtgfghkpgf"rcvvgtp"ku"cnyc{u"c"
tgrgcvkpi"2/3"dkv"rcvvgtp0

Gzcorngu"qh"vjg"fkhhgtgpv"v{rg"qh"rtgfghkpgf"TGCF"rcvvgtp"dwtuvu"ctg"ujqyp"kp"Hkiwtgu"74."75."cpf"760

      MR3[2]         MR3[1:0]                     Function                      Length             A[2:0]                Burst Order and Data Pattern

1

1

1

1

Dwtuv"Qtfgt<"2.3.4.5.6.7.8.9

Rtgfghkpgf"rcvvgtp<"2.3.2.3.2.3.2.3

Dwtuv"Qtfgt<"2.3.4.5

Rtgfghkpgf"rcvvgtp<"2.3.2.3

Dwtuv"Qtfgt<"6.7.8.9

Rtgfghkpgf"rcvvgtp<"2.3.2.3

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

TABLE 62:  BURST ORDER

TGCF"rtgfghkpgf"rcvvgtp"hqt"

u{uvgo"ecnkdtcvkqp

THW

THW

THW

BL8

DE6

DE6

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

000

000

100

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

p1c

00

01

10

11

Burst               Read
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Notes: 1. READ with BL8 either by MRS or OTF.

2. Memory controller must drive 0 on A[2:0].

T0 Ta0 Tb0 Tb1 Tc0 Tc1 Tc2 Tc3 Tc4 Tc5 Tc6 Tc7 Tc8 Tc9 Tc10

CK

CK#

MRSPREA READ1 NOPNOP NOP NOP NOP NOP NOP NOP MRS NOP NOP ValidCommand

tMPRR

Don’t CareIndicates a Break in 

Time Scale

DQS, DQS#

Bank address 3 Valid 3

0A[1:0] Valid02

1A2 02 0

00A[9:3] Valid 00

01A10/AP Valid 0

0 ilaV11A d 0

0A12/BC# Valid1 0

0 ilaV]31:51[A d 0

DQ 
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Notes: 1. READ with BL8 either by MRS or OTF.

2. Memory controller must drive 0 on A[2:0].

T0 Ta Tb Tc0 Tc1 Tc2 Tc3 Tc4 Tc5 Tc6 Tc7 Tc8 Tc9 Tc10 Td

CK
CK#

tMPRR

Don’t CareIndicates a Break in 

Time Scale

RL

3 Valid 3Bank address Valid

A[1:0] Valid02020

A2 12021 0

0A[15:13] Valid Valid 0

A[9:3] Valid Valid 0000

A11 Valid Valid 00

A12/BC# Valid1 00

A10/AP Valid Valid 001

RL

PREA READ1 NOP NOP NOP NO NOP NOP NOP MRS ValidCommand READ1MRS

DQ 

Valid

DQS, DQS#

tRP tMOD tCCD tMOD

NOP NOP
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Notes: 1. READ with BC4 either by MRS or OTF.

2. Memory controller must drive 0 on A[1:0].

3. A2 = 0 selects lower 4 nibble bits 0 . . . 3.

4. A2 = 1 selects upper 4 nibble bits 4 . . . 7.

T0 Ta Tb

CK

CK#

DQ 

DQS, DQS#

tMODtMPRR

Don’t Care

Tc0 Tc1 Tc2 Tc3 Tc4 Tc5 Tc6 Tc7 Tc8 Tc9 Tc10 Td

NOP NOP NOP NOP ValidCommand MRSPREA READ1 READ1 NOP NOP

Indicates a Break in 

Time Scale

Bank address 3 Valid 3Valid

0A[1:0] Valid0202

1A2 1403 0

00 ilaV]3:9[A d Valid 00

01 ilaVPA/01A d Valid 0

0 ilaV11A d Valid 0

0A12/BC# Valid1 Valid1 0

0A[15:13] Valid Valid 0
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Notes: 1. READ with BC4 either by MRS or OTF.

2. Memory controller must drive 0 on A[1:0].

3. A2 = 1 selects upper 4 nibble bits 4 . . . 7.

4. A2 = 0 selects lower 4 nibble bits 0 . . . 3.

T0 Ta Tb

01 ilaVPA/01A d Valid 0

CK
CK#

MRSPREA READ1 READ1 NOP NOP NOP S NOP NOP ValidCommand

004131A2

tMODtMPRR

3 Valid 3Bank address Valid

02020A[1:0] Valid

00 ilaV]31:51[A d Valid

00 ilaV11A d Valid

0000 ilaV]3:9[A d Valid

Don’t Care

Tc0 Tc1 Tc2 Tc3 Tc4 Tc5 Tc6 Tc7 Tc8 Tc9 Tc10 Td

Indicates a Break in 

Time Scale
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DQ 
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MPR READ PREDEFINED PATTERN

Vjg"rtgfgvgtokpgf"TGCF"ecnkdtcvkqp"rcvvgtp"ku"c"hkzgf"rcvvgtp"qh"2.3.2.3.2.3.2.30""Vjg"hqnnqykpi"ku"cp"gzcorng"qh"wukpi"vjg"TGCF"qwv"rtgfgvgtokpgf"TGCF"
ecnkdtcvkqp"rcvvgtp0""Vjg"gzcorng"ku"vq"rgthqto"ownvkrng"TGCFU"htqo"vjg"OWNVKRWTRQUG"TGIKUVGT"*ORT+"kp"qtfgt"vq"fq"u{uvgo"ngxgn"TGCF"vkokpi"ecnkdtc-

vkqp"dcugf"qp"vjg"rtgfgvgtokpgf"cpf"uvcpfctfk¦gf"rcvvgtp0

Vjg"hqnnqykpi"rtqvqeqn"qwvnkpgu"vjg"uvgru"wugf"vq"rgthqto"vjg"TGCF"ecnkdtcvkqp<
‚"Rtgejctig"cnn"dcpmu
‚"Chvgt"tTR"ku"ucvkuhkgf."ugv"OTU."OT5]4_"?"3"cpf"OT5]3<2_?220""Vjku"tgfktgevu"cnn"uwdugswgpv"TGCFu"cpf"Nqcfu"vjg"rtgfghkpgf"rcvvgtp"kpvq"
vjg"ORT0""Cu"uqqp"cu"tMRD and tOQF"ctg"ucvkuhkgf."vjg"ORT"ku"cxckncdng0
‚"Fcvc"YTKVG"qrgtcvkqpu"ctg"pqv"cnnqygf"wpvkn"vjg"ORT"tgvwtpu"vq"vjg"pqtocn"UFTCO"uvcvg
‚"Kuuwg"c"TGCF"ykvj"dwtuv"qtfgt"kphqtocvkqp"*cnn"qvjgt"cfftguu"rkpu"ctg"¶Fqp·v"Ectg•+<

‚"C]3<2_"?"22"*fcvc"dwtuv"qtfgt"ku"hkzgf"uvctvkpi"cv"pkddng+
‚"C4"?"2"*hqt"DN:."dwtuv"qtfgt"ku"hkzgf"cu"2.3.4.5.6.7.8.9+
‚"C34"?"3"*wug"DN:+

‚"Chvgt"TN"?"CN"-"EN."vjg"UFTCO"dwtuvu"qwv"vjg"rtgfghkpgf"TGCF"ecnkdtcvkqp"rcvvgtp"*2.3.2.3.2.3.2.3+"
‚"Vjg"ogoqt{"eqpvtqnngt"tgrgcvu"vjg"ecnkdtcvkqp"TGCFu"wpvkn"TGCF"fcvc"ecrvwtg"cv"vjg"ogoqt{"eqpvtqnngt"ku"qrvkok¦gf
‚"Chvgt"vjg"ncuv"ORT"TGCF"dwtuv"cpf"chvgt"tORTT"jcu"dggp"ucvkuhkgf."kuuwg"OTU."OT5]4_"?"2"cpf"OT5]3<2_"?"¶Fqp·v"Ectg•"vq"vjg"pqtocn"
UFTCO"uvcvg0""Cnn"uwdugswgpv"TGCF"cpf"YTKVG"ceeguugu"yknn"dg"tgiwnct"TGCFU"cpf"YTKVGU"htqo1vq"vjg"UFTCO"cttc{
‚"Yjgp"tMRD and tOQF"ctg"ucvkuhkgf"htqo"vjg"ncuv"OTU."vjg"tgiwnct"UFTCO"eqoocpfu"*uwej"cu"CEVKXCVG"c"Ogoqt{"dcpm"hqt"tgiwnct"
TGCF"qt"YTKVG"ceeguu+"ctg"rgtokvvgf

MODE REGISTER SET (MRS)

Vjg"oqfg"tgikuvgtu"ctg"nqcfgf"xkc"kprwvu"DC]4<2_."C]35<2_0""DC]4<2_"fgvgtokpgu"yjkej"oqfg"tgikuvgt"ku"rtqitcoogf<

‚"DC4"?"2."DC3"?"2."DC2"?"2"hqt"OT2"
‚"DC4"?"2."DC3"?"2."DC2"?"3"hqt"OT3"
‚"DC4"?"2."DC3"?"3."DC2"?"2"hqt"OT4"
‚"DC4"?"2."DC3"?"3."DC2"?"3"hqt"OT5"

Vjg"OTU"eqoocpf"ecp"qpn{"dg"kuuwgf"*qt"tgkuuwgf+"yjgp"cnn"dcpmu"ctg"kfng"cpf"kp"vjg"rtgejctigf"uvcvg"*tTR"ku"ucvkuhkgf"cpf"pq"fcvc"dwtuvu"ctg"kp"
rtqitguu+0""Vjg"eqpvtqnngt"owuv"yckv"vjg"urgekhkgf"vkog"tOTF"dghqtg"kpkvkcvkpi"c"uwdugswgpv"qrgtcvkqp"uwej"cu"cp"CEVKXCVG"eqoocpf0""Vjgtg"ku"cnuq"
c"tguvtkevkqp"chvgt"kuuwkpi"cp"OTU"eqoocpf"ykvj"tgictf"vq"yjgp"vjg"wrfcvgf"hwpevkqpu"dgeqog"cxckncdng0""Vjku"rctcogvgt"ku"urgekhkgf"d{"tMOD.  Both 
tMRD and tOQF"rctcogvgtu"ctg"ujqyp"kp"Hkiwtg"64"cpf"650""Xkqncvkpi"gkvjgt"qh"vjgug"tgswktgogpvu"yknn"tguwnv"kp"wpurgekhkgf"qrgtcvkqp0

ZQ CALIBRATION

Vjg"¥S"ECNKDTCVKQP"eqoocpf"ku"wugf"vq"ecnkdtcvg"vjg"UFTCO"qwvrwv"ftkxgtu"*TQP+"cpf"QFV"xcnwgu"*TTT+"qxgt"rtqeguu."xqnvcig."cpf"vgorgtcvwtg."rtq-

xkfgf"c"fgfkecvgf"462Y"*ø3'+"gzvgtpcn"tgukuvqt"ku"eqppgevgf"htqo"vjg"UFTCO·u"¥S"dcnn"vq"XuuS0

FFT5"UFTCOu"pggf"c"nqpigt"vkog"vq"ecnkdtcvg"TON"cpf"QFV"cv"rqygt"wr"KPKVKCNK¥CVKQP"cpf"UGNH"TGHTGUJ"gzkv"cpf"c"tgncvkxgn{"ujqtvgt"vkog"vq"rgthqto"
rgtkqfke"ecnkdtcvkqpu0""FFT5"UFTCO"fghkpgu"vyq"¥S"ECNKDTCVKQP"eqoocpfu<"¥S"ECNKDTCVKQP"NQPI"*¥SEN+"cpf"¥S"ECNKDTCVKQP"UJQTV"*¥SEU+0""
Cp"gzcorng"qh"¥S"ECNKDTCVKQP"vkokpi"ku"ujqyp"kp"Hkiwtg"780

Cnn"dcpmu"owuv"dg"RTGEJCTIGF"cpf"tTR"owuv"dg"ogv"dghqtg"¥SEN"qt"¥SEU"eqoocpfu"ecp"dg"kuuwgf"vq"vjg"UFTCO0""Pq"qvjgt"cevkxkvkgu"*qvjgt"vjcp"cpqvjgt"
¥SEN"qt"¥SEU"eqoocpf"oc{"dg"kuuwgf"vq"vjg"UFTCO+"ecp"dg"rgthqtogf"qp"vjg"UFTCO"cttc{"d{"vjg"eqpvtqnngt"hqt"vjg"fwtcvkqp"qh"t¥SKPKV"qt"t¥SQRGT0""
Vjg"swkgv"vkog"qp"vjg"UFTCO"cttc{"jgnru"ceewtcvgn{"ecnkdtcvg"TON"cpf"QFV0""Chvgt"UFTCO"ecnkdtcvkqp"ku"cejkgxgf."vjg"UFTCO"ujqwnf"fkucdng"vjg"¥S"dcnn·u"
ewttgpv"eqpuworvkqp"rcvj"vq"tgfweg"qxgtcnn"rqygt"wucig0

¥S"ECNKDTCVKQP"eqoocpfu"ecp"dg"kuuwgf"kp"rctcnngn"vq"FNN"TGUGV"cpf"nqemkpi"vkog0""Wrqp"UGNH"TGHTGUJ"gzkv."cp"gzrnkekv"¥SEN"ku"tgswktgf"kh"¥S"ECNK-
DTCVKQP"ku"fguktgf0

Kp"fwcn"tcpm"u{uvgo"fgukipu"vjcv"ujctg"vjg"¥S"tgukuvqt"dgvyggp"fgxkegu."vjg"eqpvtqnngt"owuv"pqv"cnnqy"qxgtncr"qh"t¥SKPV."t¥SQRGT"qt"t¥SEU"dgvyggp"tcpmu0
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FIGURE 56 - ZQ CALIBRATION TIMING (ZQCL AND ZQCS)

NOPZQCL NOP NOP Valid Valid ZQCS NOP NOP NOP ValidCommand

Indicates a Break in 

Time Scale

T0 T1 Ta0 Ta1 Ta2 Ta3 Tb0 Tb1 Tc0 Tc1 Tc2

Address Valid ValidValid

A10 Valid ValidValid

CK

CK#

Don’t Care

DQ High-Z High-Z3A3 ctivities
Activ-

ities

Valid ValidODT 2 2 Valid

1CKE 1 Valid Valid Valid

tZQCStZQ INIT or tZQOPER 

PQVGU<

1. EMG"owuv"dg"eqpvkpwqwun{"tgikuvgtgf"JKIJ"fwtkpi"vjg"ecnkdtcvkqp"rtqegfwtg0

2. QFV"owuv"dg"fkucdngf"xkc"vjg"QFV"ukipcn"qt"vjg"OTU"fwtkpi"vjg"ecnkdtcvkqp"rtqegfwtg0

3. Cnn"fgxkegu"eqppgevgf"vq"vjg"FS"dwu"ujqwnf"dg"Jkij/¥"fwtkpi"ecnkdtcvkqp0

ACTIVATE

Dghqtg"cp{"TGCF"qt"YTKVG"eqoocpfu"ecp"dg"kuuwgf"vq"c"dcpm"ykvjkp"vjg"UFTCO."c"TQY"kp"vjcv"dcpm"owuv"dg"qrgpgf"*CEVKXCVGF+0""Vjku"ku"ceeqornkujgf"
xkc"vjg"CEVKXCVG"eqoocpf."yjkej"ugngevu"dqvj"vjg"DCPM"cpf"vjg"TQY"vq"dg"CEVKXCVGF0

Chvgt"c"TQY"ku"qrgpgf"ykvj"cp"CEVKXCVG"eqoocpf."c"TGCF"qt"YTKVG"eqoocpf"oc{"dg"kuuwgf"vq"vjcv"TQY."uwdlgev"vq"vjg"tTEF"urgekhkecvkqp0""Jqygxgt."kh"
vjg"cffkvkxg"ncvgpe{"ku"rtqitcoogf"eqttgevn{."c"TGCF"qt"YTKVG"eqoocpf"oc{"dg"kuuwgf"rtkqt"vq"tTEF"*OKP+0""Kp"vjku"qrgtcvkqp."vjg"UFTCO"gpcdngu"c"TGCF"
qt"YTKVG"eqoocpf"vq"dg"kuuwgf"chvgt"vjg"CEVKXCVG"eqoocpf"hqt"vjcv"dcpm."dwv"rtkqt"vq"tTEF"*OKP+"*ugg"¶RQUVGF"ECU"CFFKVKXG"NCVGPE["*CN++0""tTEF"
*OKP+"ujqwnf"dg"fkxkfgf"d{"vjg"enqem"rgtkqf"cpf"tqwpfgf"wr"vq"vjg"pgzv"yjqng"pwodgt"vq"fgvgtokpg"vjg"gctnkguv"enqem"gfig"chvgt"vjg"CEVKXCVG"eqoocpf"qp"
yjkej"vjg"TGCF"qt"YTKVG"eqoocpf"ecp"dg"gpvgtgf0""Vjg"ucog"rtqegfwtg"ku"wugf"vq"eqpxgtv"qvjgt"urgekhkecvkqp"nkokvu"htqo"vkog"wpkvu"vq"enqem"e{engu0

Yjgp"cv"ngcuv"qpg"dcpm"ku"qrgp."cp{"TGCF/vq/TGCF"eqoocpf"fgnc{"qt"YTKVG/vq/YTKVG"eqoocpf"fgnc{"ku"tguvtkevgf"vq"tEEF"*OKP+0

C"uwdugswgpv"CEVKXCVG"eqoocpf" vq"c"fkhhgtgpv"TQY" kp" vjg"ucog"DCPM"ecp"qpn{"dg" kuuwgf"chvgt" vjg"rtgxkqwu"CEVKXG"TQY"jcu"dggp"enqugf" *RTG-

EJCTIGF+0""Vjg"okpkowo"vkog"kpvgtxcn"dgvyggp"uweeguukxg"CEVKXCVG"eqoocpfu"vq"vjg"ucog"DCPM"ku"fghkpgf"d{"tTE0

C"uwdugswgpv"CEVKXCVG"eqoocpf"vq"cpqvjgt"DCPM"ecp"dg"kuuwgf"yjkng"vjg"hktuv"DCPM"ku"dgkpi"ceeguugf."yjkej"tguwnvu"kp"c"tgfwevkqp"qh"vqvcn"TQY/CEEGUU"
qxgtjgcf0""Vjg"okpkowo"vkog"kpvgtxcn"dgvyggp"uweeguukxg"CEVKXCVG"eqoocpfu"oc{"dg"kuuwgf"kp"c"ikxgp"tHCY"*OKP+"rgtkqf."cpf"vjg"tTTF"*OKP+"tguvtkevkqp"
uvknn"crrnkgu0""Vjg"tHCY"*OKP+"rctcogvgt"crrnkgu."tgictfnguu"qh"vjg"pwodgt"qh"DCPMU"cntgcf{"qrgpgf"qt"enqugf0
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FIGURE 57 - EXAMPLE: MEETING tRRD (MIN) AND tRCD (MIN)

Command

Don’t Care

T1T0 T2 T3 T4 T5 T8 T9

tRRD

Row Row Col

Bank x Bank y Bank y

NOPACT NOP NOPACT NOP NOP RD/WR

tRCD

BA[2:0]

CK#

Address

CK

T10 T11

NOP NOP

Indicates a Break in 

Time Scale

FIGURE 58 - EXAMPLE: tFAW

Command

Don’t Care

T1T0 T4 T5 T8 T9 T10 T11

tRRD

Row Row

Bank a Bank b

Row

Bank c

Row

Bank d Bank y

Row

Bank y

NOPACT NOPAC AT CT NOP NOP

tFAW

BA[2:0]

CK#

Address

CK

T19 T20

NOPAC AT CT

Bank e

Indicates a Break in 

Time Scale
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FIGURE 59 - READ LATENCY

Notes: 1. DO n = data-out from column n.

2. Subsequent elements of data-out appear in the programmed order following DO n..

CK

CK#

Command READ NOP NOP NOP NOP NOP NOP NOP

Address
Bank a,
Col n

CL = 8, AL = 0

DQ

DQS, DQS#

DO
n

T0 T7 T8 T9 T10 T11

Don’t CareTransitioning Data

T12 T12

Indicates a Break in 

Time Scale

READ

TGCF"dwtuvu"ctg" kpkvkcvgf"ykvj"c"TGCF"eqoocpf0" "Vjg"uvctvkpi"EQNWOP"cpf"DCPM"cfftguugu"ctg"rtqxkfgf"ykvj" vjg"TGCF"eqoocpf"cpf"CWVQ"RTG-

EJCTIG"ku"gkvjgt"gpcdngf"qt"fkucdngf"hqt"vjcv"dwtuv"ceeguu0""Kh"CWVQ"RTGEJCTIG"ku"gpcdngf."vjg"TQY"dgkpi"ceeguugf"ku"cwvqocvkecnn{"RTGEJCTIGF"cv"
vjg"eqorngvkqp"qh"vjg"dwtuv"ugswgpeg0""Kh"CWVQ"RTGEJCTIG"ku"fkucdngf."vjg"TQY"yknn"dg"nghv"qrgp"chvgt"vjg"eqorngvkqp"qh"vjg"dwtuv0

Fwtkpi"TGCF"dwtuvu."vjg"xcnkf"fcvc"qwv"gngogpv"htqo"vjg"uvctvkpi"eqnwop"cfftguu"ku"cxckncdng"cv"TGCF"NCVGPE["*TN+"enqemu"ncvgt0""TN"ku"fghkpgf"cu"vjg"uwo"
qh"RQUVGF"ECU"CFFKVKXG"NCVGPE["*CN+"cpf"ECU"NCVGPE["*EN+"*TN"?"CN"-"EN+0""Vjg"xcnwg"qh"CN"cpf"EN"ku"rtqitcoocdng"kp"vjg"oqfg"tgikuvgt"xkc"vjg"
OTU"eqoocpf0""Gcej"uwdugswgpv"fcvc/qwv"gngogpv"yknn"dg"xcnkf"pqokpcnn{"cv"vjg"pgzv"rqukvkxg"qt"pgicvkxg"enqem"gfig"*vjcv"ku."cv"vjg"pgzv"etquukpi"qh"EM"cpf"
EM^+0""Hkiwtg"7;"ujqyu"cp"gzcorng"qh"TN"dcugf"qp"c"EN"ugvvkpi"qh":"cu"ygnn"cu"CN?20

C"TGCF"dwtuv"oc{"dg"hqnnqygf"d{"c"RTGEJCTIG"eqoocpf"vq"vjg"ucog"
dcpm" rtqxkfgf"CWVQ"RTGEJCTIG" ku" pqv" CEVKXCVGF0" " Vjg"okpkowo"
TGCF/vq/RTGEJCTIG"eqoocpf"urcekpi"vq"vjg"ucog"dcpm"ku"hqwt"enqemu"
cpf"owuv"cnuq"ucvkuh{"c"okpkowo"cpcnqi"vkog"htqo"vjg"TGCF"eqoocpf0""
Vjku"vkog"ku"ecnngf"tTVR"*TGCF/vq/RTGEJCTIG+0""tTVR"uvctvu"CN"e{engu"
ncvgt"vjcp"vjg"TGCF"eqoocpf0""Gzcorngu"hqt"DN:"ctg"ujqyp"kp"Hkiwtg"87"
cpf"DE6"kp"Hkiwtg"880""Hqnnqykpi"vjg"RTGEJCTIG"eqoocpf."c"uwdug-

swgpv"eqoocpf"vq"vjg"ucog"dcpm"ecppqv"dg"kuuwgf"wpvkn"tTR"ku"ogv0""Vjg"
RTGEJCTIG"eqoocpf"hqnnqygf"d{"cpqvjgt"RTGEJCTIG"eqoocpf"vq"
vjg"ucog"dcpm"ku"cnnqygf0""Jqygxgt."vjg"rtgejctig"rgtkqf"yknn"dg"fgvgt-
okpgf"d{"vjg"ncuv"RTGEJCTIG"eqoocpf"kuuwgf"vq"vjg"dcpm0

Kh"C32"ku"JKIJ"yjgp"c"TGCF"eqoocpf"ku"kuuwgf."vjg"TGCF"ykvj"CWVQ"
RTGEJCTIG" hwpevkqp" ku"gpicigf0" "Vjg"UFTCO"uvctvu"cp"CWVQ"RTG-

EJCTIG"qrgtcvkqp"qp"vjg"tkukpi"gfig"yjkej"ku"CN"-"tTVR"e{engu"chvgt"vjg"
TGCF"eqoocpf0" "FFT5"UFTCOu"uwrrqtv" c" tTCU" nqemqwv" hgcvwtg" *ugg"
Hkiwtg"8:+0""Kh"tTCU"*OKP+"ku"pqv"ucvkuhkgf"cv"vjg"gfig."vjg"uvctvkpi"rqkpv"qh"
vjg"CWVQ"RTGEJCTIG"qrgtcvkqp"yknn"dg"fgnc{gf"wpvkn"tTCU"*OKP+"ku"ucv-
kuhkgf0""Kp"ecug"vjg"kpvgtpcn"RTGEJCTIG"qrgtcvkqp"ku"rwujgf"qwv"d{"tTVR."
tTR"uvctvu"cv"vjg"rqkpv"cv"yjkej"vjg"kpvgtpcn"RTGEJCTIG"jcrrgpu0""Vjg"
vkog" htqo"TGCF"ykvj"CWVQ"RTGEJCTIG" vq" vjg"pgzv"CEVKXCVG"eqo-

ocpf""vjg"ucog"dcpm"ku"CN"-"*tTVR"-"tTR+,."yjgtg"¶,•"ogcpu"tqwpfgf"wr"
vq"vjg"pgzv"kpvgigt0""Kp"cp{"gxgpv."kpvgtpcn"TGEJCTIG"fqgu"pqv"uvctv"gctnkgt"
vjcp"hqwt"enqemu"chvgt"vjg"ncuv":p/dkv"rtghgvej0

N]W_FSUz."N]W_FSUz^"ku"ftkxgp"d{"vjg"UFTCO"cnqpi"ykvj"vjg"qwvrwv"fcvc0""
Vjg"kpkvkcn"NQY"uvcvg"qp"N]W_FSUz"cpf"JKIJ"uvcvg"qp"N]W_FSUz^."ku"mpqyp"
cu"vjg"TGCF"rtgcodng"*tTRTG+0""Vjg"NQY"uvcvg"qp"FSUz"cpf"vjg"JKIJ"
uvcvg"qp"N]W_FSUz^."eqkpekfgpv"ykvj"vjg"ncuv"fcvc/qwv"gngogpv."ku"mpqyp"cu"
vjg"TGCF"rquvcodng"*tTRUV+0""Wrqp"eqorngvkqp"qh"c"dwtuv."cuuwokpi"pq"
qvjgt"eqoocpfu"jcxg"dggp"kpkvkcvgf."vjg"FS"yknn"iq"JKIJ/¥0""C"fgvckngf"
gzrncpcvkqp"qh" tFSUS"*xcnkf"fcvc/qwv"umgy+." tSJ"*fcvc/qwv"ykpfqy"jqnf+."
cpf"vjg"xcnkf"fcvc"ykpfqy"ctg"fgrkevgf"kp"Hkiwtg"930""C"fgvckngf"gzrncpc-

vkqp"qh"tFSUEM"*FSU"vtcpukvkqp"umgy"vq"EM+"ku"cnuq"fgrkevgf"kp"Hkiwtg"930

Fcvc"htqo"cp{"TGCF"dwtuv"oc{"dg"eqpecvgpcvgf"ykvj"fcvc"htqo"c"uwdug-

swgpv"TGCF"eqoocpf"vq"rtqxkfg"c"eqpvkpwqwu"hnqy"qh"fcvc0""Vjg"hktuv"fcvc"
gngogpv"htqo"vjg"pgy"dwtuv"hqnnqyu"vjg"ncuv"gngogpv"qh"c"eqorngvgf"dwtuv0""
Vjg" pgy"TGCF" eqoocpf" ujqwnf" dg" kuuwgf" tEEF" e{engu" chvgt" vjg" hktuv"
TGCF"eqoocpf0""Vjku"ku"ujqyp"hqt"DN:"kp"Hkiwtg"820""Kh"DE6"ku"gpcdngf."
tEEF"owuv"uvknn"dg"ogv"yjkej"yknn"ecwug"c"icr"kp"vjg"fcvc"qwvrwv."cu"ujqyp"
kp"Hkiwtg"830""Pqpeqpugewvkxg"TGCF"fcvc"ku"tghngevgf"kp"Hkiwtg"840""FFT5"
UFTCOu"fq"pqv"cnnqy"kpvgttwrvkpi"qt"vtwpecvkpi"cp{"TGCF"dwtuv0

Fcvc"htqo"cp{"TGCF"dwtuv"owuv"dg"eqorngvgf"dghqtg"c"uwdugswgpv"YTKVG"
dwtuv"ku"cnnqygf0""Cp"gzcorng"qh"c"TGCF"dwtuv"hqnnqygf"d{"c"YTKVG"dwtuv"
hqt"DN:" ku"ujqyp" kp"Hkiwtg"850" "Vq"gpuwtg" vjg"TGCF"fcvc" ku"eqorngvgf"
dghqtg"vjg"YTKVG"fcvc"ku"qp"vjg"dwu."vjg"okpkowo"TGCF/vq/YTKVG"vkokpi"
ku"TN"-"tEEF"„"YN"-"4tEM0
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times. 

2. The BL8 setting is activated by either MR0[1:0] = 00 or MR0[1:0] = 01 and A12 = 1 during READ command at T0 and T4.  

3. DO n (or b) = data-out from column n (or column b).

4. BL8, RL = 5 (CL = 5, AL = 0).

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11

Don’t CareTransitioning Data

T12 T13 T14

tRPST

NOP DAERDAER PONPONPONPONPONPONPONPONPONPONPONPON

CK

CK#

Command1

DQ3

DQS, DQS#

Bank,
Col n

Bank,
Col bAddress2

RL = 5

tRPRE

tCCD

RL = 5

DO
 n + 3

DO
 n + 2

DO
 n + 1

DO
 n

DO
 n + 7

DO
 n + 6

DO
 n + 5

DO 
n + 4

DO
 b + 3

DO
 b + 2

DO
 b + 1

DO
 b

DO
 b + 7

DO
 b + 6

DO
 b + 5

DO
b + 4
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. The BC4 setting is activated by either MR0[1:0] = 10 or MR0[1:0] = 01 and A12 = 0 during READ command at T0 and T4.

3. DO n (or b) = data-out from column n (or column b).

4. BC4, RL = 5 (CL = 5, AL = 0).

NOP

CK

CK#

Comman d1

DQ3

DQS, DQS#

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

Address 2

T10 T11

Don’t CareTransitioning Data

T12 T13 T14

READ READNOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP

Bank,
Col n

Bank,
Col b

tRPSTtRPRE tRPST tRPRE

RL = 5

DO
 n + 3

DO
 n + 2

DO
 n + 1

DO
 n

DO
 b + 3

DO
 b + 2

DO
 b + 1

DO
 b

RL = 5
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Notes: 1. AL = 0, RL = 8.

2. DO n (or b) = data-out from column n (or column b).

3. Seven subsequent elements of data-out appear in the programmed order following DO n.

4. Seven subsequent elements of data-out appear in the programmed order following DO b.

Don’t CareTransitioning  Data

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17

DQS, DQS#

Command NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOPNOPREAD NOP READ

Address Bank a,
Col n

Bank a,
Col b

CK

CK#

DQ DO
n

DO
b

CL = 8 

CL = 8 
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. The BL8 setting is activated by either MR0[1:0] = 00 or MR0[1:0] = 01 and A12 = 1 during the READ command at T0, and 

the WRITE command at T6.
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. The BC4 OTF setting is activated by MR0[1:0] and A12 = 0 during READ command at T0 and WRITE command at T4.

3. DO n = data-out from column n; DI n = data-in from column b.

4. BC4, RL = 5 (AL - 0, CL = 5), WL = 5 (AL = 0, CWL = 5).
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. The BL8 setting is activated by either MR0[1:0] = 00 or MR0[1:0] = 01 and A12 = 1 during the READ command at T0, and 

the WRITE command at T6.

3. DO n = data-out from column, DI b = data-in for column b.

4. BL8, RL = 5 (AL = 0, CL = 5), WL = 5 (AL = 0, CWL = 5).

Don’t CareTransitioning Data

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15

CK

CK#

Command1 NOP NOP NOP NOP NOP WRITE NOP NOP NOP NOP NOP NOP NOP NOP NOP

tWPSTtRPRE tWPREtRPST

DQS, DQS#

DQ3

WL = 5

tWR

tWTR

READ

DO
 n

DO
 n + 1

DO
 n + 2

DO
 n + 3

DO
 n + 4

DO
 n + 5

DO
 n + 6

DO
 n + 7

DI
 n

DI
 n + 1

DI
 n + 2

DI
 n + 3

DI
 n + 4

DI
 n + 5

DI
 n + 6

DI
 n + 7

READ-to-WRITE command  delay = RL + tCCD + 2tCK - WL tBL = 4 clocks

Address 2 Bank,
Col b

Bank,
Col n

RL = 5

F
ig

u
re

 6
5
 - R

E
A

D
 to

 P
R

E
C

H
A

R
G

E
 (B

L
8
)



LOGIC Devices Incorporated              www.logicdevices.com
113

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

C
K

C
K

#

D
o

n
’t
 C

a
re

T
ra

n
s
it
io

n
in

g 
D

a
ta

T
0

T
1

T
2

T
3

T
4

T
5

T
6

T
7

T
8

T
9

T
1

0
T

1
1

T
1

2
T

1
3

T
1

4
T

1
5

T
1
6

T
1

7

C
o
m

m
a
n
d

N
O

P
N

O
P

N
O

P
N

O
P

N
O

P
N

O
P

N
O

P
N

O
P

N
O

P
A

C
T

N
O

P
N

O
P

N
O

P
N

O
P

N
O

P
R

E
A

D
N

O
P

P
R

E

A
d
d

re
ss

B
a

n
k 

a
,

C
o

l 
n

B
a

n
k 

a
,

(o
r 

a
ll)

B
a

n
k 

a
,

R
o

w
 b

t R
P

t R
T

P

D
Q

S,
 D

Q
S

#

D
Q

D
O n

D
O

n
+

 1
D

O
n

+
 2

D
O

n
+

 3
t R

A
S

Figure 66 - READ to PRECHARGE (BC4)



LOGIC Devices Incorporated              www.logicdevices.com
336

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

C
K

C
K

#

C
o

m
m

a
n

d

D
Q

D
Q

S
, 

D
Q

S
#

A
C

T
IV

E
 n

T
0

T
1

D
o

n
’t
 C

a
re

N
O

P
N

O
P

T
6

T
1

2

N
O

P
R

E
A

D
 n

T
1

3

N
O

P

D
O

 n
+

 3
D

O
 n

 +
 2

D
O

 n
 +

 1

R
L

 =
 A

L
 +

 C
L

 =
 1

1

T
1

4

N
O

P

D
O  n

t R
C

D
 (

M
IN

)

A
L

 =
 5

C
L

 =
 6T

1
1

B
C

4

In
d

ic
a

te
s
 a

 B
re

a
k
 i
n

 

T
im

e
 S

c
a

le
T
ra

n
s
it
io

n
in

g
 D

a
ta

T
2

N
O

P

Figure 67 - READ to PRECHARGE (AL = 5, CL = 6)



LOGIC Devices Incorporated              www.logicdevices.com
115

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

C
K

C
K

#

C
o

m
m

a
n
d

N
O

P
N

O
P

N
O

P
N

O
P

A
d

d
re

ss

D
Q

D
Q

S,
 D

Q
S

#

D
o

n
’t
 C

a
re

T
ra

n
s
it
io

n
in

g
 D

a
ta

N
O

P
N

O
P

N
O

P
N

O
P

N
O

P

T
0

T
1

T
2

T
3

T
4

T
5

T
6

T
7

T
8

T
9

T
1

0
T

1
1

T
1

2
T

1
3

T
a

0

t R
T

P
 (

M
IN

)

N
O

P
R

E
A

D
N

O
P

A
L

 =
 4

N
O

P
N

O
P

C
L

 =
 6

N
O

P

t R
A

S
 (

M
IN

)

A
C

T

In
d

ic
a

te
s
 A

 B
re

a
k
 i
n

 

T
im

e
 S

c
a

le

t R
P

B
a
n
k 

a
,

C
o
l 

n
B

a
n
k 

a
,

R
o
w

 b

D
O n

D
O

n
+

 1
D

O
n

+
 2

D
O

n
+

 3

Figure 68 - READ with Auto Precharge (AL = 4, CL = 6)



LOGIC Devices Incorporated              www.logicdevices.com
116

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

C"FSUz"vq"FS"qwvrwv"vkokpi"ku"ujqyp"kp"Hkiwtg"8;0""Vjg"FS"vtcpukvkqpu"dgvyggp"xcnkf"fcvc"qwvrwvu"owuv"dg"ykvjkp"tFSUS"qh"vjg"etquukpi"rqkpv"qh"N]W_FSUz."
N]W_FSUz^0""FSU"owuv"cnuq"ockpvckp"c"okpkowo"JKIJ"cpf"NQY"vkog"qh"tSUJ"cpf"tSUN0""Rtkqt"vq"vjg"TGCF"rtgcodng."vjg"FS"dcnnu"yknn"gkvjgt"dg"hnqcvkpi"qt"
vgtokpcvgf"fgrgpfkpi"qp"vjg"uvcvwu"qh"vjg"QFV"ukipcn0

Hkiwtg"92"ujqyu"vjg"uvtqdg/vq/enqem"vkokpi"fwtkpi"c"TGCF0""Vjg"etquukpi"rqkpv"FSUz."FSUz^"owuv"vtcpukvkqp"ykvj"ø"tFSUEM"qh"vjg"enqem"etquukpi"rqkpv0""Vjg"
fcvc"qwv"jcu"pq"vkokpi"tgncvkqpujkr"vq"enqem."qpn{"vq"FSU."cu"ujqyp"kp"Hkiwtg"920

Hkiwtg"92"cnuq"ujqyu"vjg"TGCF"rtgcodng"cpf"rquvcodng0""Pqtocnn{."dqvj"FSUz"cpf"FSUz^"ctg"JKIJ/¥"vq"ucxg"rqygt"*XDDS+0""Rtkqt"vq"fcvc"qwvrwv"htqo"vjg"
UFTCO."FSUz"ku"ftkxgp"NQY"cpf"FSUz^"ftkxgp"JKIJ"hqt"tTRTG0""Vjku"ku"mpqyp"cu"vjg"TGCF"rtgcodng0

Vjg"TGCF"rquvcodng."tTRUV."ku"qpg"jcnh"enqem"htqo"vjg"ncuv"N]W_FSUz."N]W_FSUz^"vtcpukvkqp0""Fwtkpi"vjg"TGCF"rquvcodng."N]W_FSUz"ku"ftkxgp"NQY"cpf"N]W_
FSUz^"ftkxgp"JKIJ0""Yjgp"eqorngvg."vjg"FS"yknn"gkvjgt"dg"fkucdngf"qt"yknn"eqpvkpwg"vgtokpcvkpi"fgrgpfkpi"qp"vjg"uvcvg"qh"vjg"QFV"ukipcn0""Hkiwtg"97"fgoqp-

uvtcvgu"jqy"vq"ogcuwtg"tTRUV0

READ



L
O

G
IC

 D
e
v
ic

e
s
 In

c
o

rp
o

ra
te

d
              w

w
w

.lo
g

ic
d

e
v
ic

e
s
.c

o
m

1
1
7

1
8
-2

0
 G

b
, D

D
R

3
, 2

5
6
 M

 x
 7

2
/8

0
 In

te
g

ra
te

d
 M

o
d

u
le

 

L
9

D
3

2
5

6
M

7
2

S
B

G
2

P
R

E
L

IM
IN

A
R

Y
 IN

F
O

R
M

A
T

IO
N
  L

9
D

3
2

5
6

M
8

0
S

B
G

2

M
a
rc

h
 2

7
, 2

0
1
3
 L

D
S

-L
9
D

3
2
5
6
M

x
x
S

B
G

2

H
ig

h
 P

e
rfo

rm
a
n

c
e
, In

te
g

ra
te

d
 M

e
m

o
ry

 M
o

d
u

le
 P

ro
d

u
c
t

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. The BL8 setting is activated by either MR0[1, 0] = 0, 0 or MR0[0, 1] = 0, 1 and A12 = 1 during READ command at T0.

3. DO n = data-out from column n.

4. BL8, RL = 5 (AL = 0, CL = 5).

5. Output timings are referenced to VCCQ/2 and DLL on and locked.

6. tDQSQ defines the skew between DQS, DQS# to data and does not define DQS, DQS# to clock.

7. Early data transitions may not always happen at the same DQ. Data transitions of a DQ can vary (either early or late) 

within a burst.
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Notes: 1. Within a burst, the rising strobe edge is not necessarily fixed at tDQSCK (MIN) or tDQSCK 

(MAX). Instead, the rising strobe edge can vary between tDQSCK (MIN) and tDQSCK (MAX).

2. The DQS high pulse width is defined by tQSH, and the DQS low pulse width is defined by 
tQSL. Likewise, tLZ (DQS) MIN and tHZ (DQS) MIN are not tied to tDQSCK (MIN) (early strobe 

case) and tLZ (DQS) MAX and tHZ (DQS) MAX are not tied to tDQSCK (MAX) (late strobe 

case); however, they tend to track one another.

3. The minimum pulse width of the READ preamble is defined by tRPRE (MIN). The minimum 

pulse width of the READ postamble is defined by tRPST (MIN).

tHZ (DQS), tHZ (DQ)

tHZ (DQS), tHZ (DQ) end point = 2 × T1 - T2

VOH - xmV

VTT - xmV

VOL + xmV

VTT + xmVVOH - 2xmV

VTT - 2xmV

VOL + 2xmV

VTT + 2xmV

tLZ (DQS), tLZ (DQ)

tLZ (DQS), tLZ (DQ) begin point = 2 × T1 - T2

T1

T1T2

T2

Figure 71 - Method for Calculating tLZ and tHZ
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FIGURE 72 - tRPRE TIMING
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FIGURE 73 - tRPST TIMING
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FIGURE 74 - tWPRE TIMING
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FIGURE 75 - tWPST TIMING
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Fcvc"hqt"cp{"YTKVG"dwtuv"oc{"dg"eqpecvgpcvgf"ykvj"c"uwdugswgpv"YTKVG"eqoocpf"vq"rtqxkfg"c"eqpvkpwqwu"hnqy"qh"kprwv"fcvc0""Vjg"pgy"YTKVG"eqoocpf"
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FIGURE 76 - WRITE BURST

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these 

times.

2. The BL8 setting is activated by either MR0[1:0] = 00 or MR0[1:0] = 01 and A12 = 1 during the 

WRITE command at T0.

3. DI n = data-in for column n.

4. BL8, WL = 5 (AL = 0, CWL = 5).

5. tDQSS must be met at each rising clock edge.

6. tWPST is usually depicted as ending at the crossing of DQS, DQS#; however, tWPST actually 

ends when DQS no longer drives LOW and DQS# no longer drives HIGH.
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FIGURE 77 - CONSECUTIVE WRITE (BL8) TO WRITE (BL8)

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. The BL8 setting is activated by either MR0[1:0] = 00 or  MR0[1:0] = 01 and A12 = 1 during the WRITE commands at 

T0 and T4.

3. DI n (or b) = data-in for column n (or column b).

4. BL8, WL = 5 (AL = 0, CWL = 5).
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FIGURE 78 - CONSECUTIVE WRITE (BC4) TO WRITE (BC4) VIA MRS OR OTF

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. BC4, WL = 5 (AL = 0, CWL = 5).

3. DI n (or b) = data-in for column n (or column b).

4. The BC4 setting is activated by MR0[1:0] = 01 and A12 = 0 during the WRITE command at T0 and T4.
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FIGURE 79 - NONCONSECUTIVE WRITE TO WRITE

Notes: 1. DI n (or b) = data-in for column n (or column b).

2. Seven subsequent elements of data-in are applied in the programmed order following DO n.

3. Each WRITE command may be to any bank.

4. Shown for WL = 7 (CWL = 7, AL = 0).
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FIGURE 80 - WRITE (BL8) TO READ (BL8)

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. tWTR controls the WRITE-to-READ delay to the same device and starts with the first rising clock edge after the last write 

data shown at T9.

3. The BL8 setting is activated by either MR0[1:0] = 00 or MR0[1:0] = 01 and MR0[12] = 1 during the WRITE command at T0. 

The READ command at Ta0 can be either BC4 or BL8,  depending on MR0[1:0] and the A12 status at Ta0.

4. DI n = data-in for column n.

5. RL = 5 (AL = 0, CL = 5), WL = 5 (AL = 0, CWL = 5).
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. tWTR controls the WRITE-to-READ delay to the same device and starts with the first rising clock edge after the last write 

data shown at T7.

3. The fixed BC4 setting is activated by MR0[1:0] = 10 during the WRITE command at T0 and the READ command at Ta0.

4. DI n = data-in for column n.

5. BC4 (fixed), WL = 5 (AL = 0, CWL = 5), RL = 5 (AL = 0, CL = 5).
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Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these times.

2. tWTR controls the WRITE-to -READ delay to the same device and starts after tBL.

3. The BC4 OTF setting is activated by MR0[1:0] = 01 and A 12 = 0 during the WRITE command at T0 and the READ command 

at Tn.

4. DI n = data-in for column n.

5. BC4, RL = 5 (AL = 0, CL = 5), WL = 5 (AL = 0, CWL = 5).
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FIGURE 83 - WRITE (BL8) TO PRECHARGE

Notes: 1. DI n = data-in from column n.

2. Seven subsequent elements of data-in are applied in the programmed order following 

DO n.

3. Shown for WL = 7 (AL = 0, CWL = 7).
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FIGURE 84 - WRITE (BC4 MODE REGISTER SETTING) TO PRECHARGE

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these 

times.

2. The write recovery time ( tWR) is referenced from the first rising clock edge after the last 

write data is shown at T7. tWR specifies the last burst WRITE cycle until the PRECHARGE 

command can be issued to the same bank.

3. The fixed BC4 setting is activated by MR0[1:0] = 10 during the WRITE command at T0.

4. DI n = data-in for column n.

5. BC4 (fixed), WL = 5, RL = 5.
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FIGURE 85 - WRITE (BC4 OTF) TO PRECHARGE

Notes: 1. NOP commands are shown for ease of illustration; other commands may be valid at these 

times.

2. The write recovery time ( tWR) is referenced from the rising clock edge at T9. tWR specifies 

the last burst WRITE cycle until the PRECHARGE command can be issued  to the same bank.

3. The BC4 setting is activated by MR0[1:0] = 01 and A12 = 0 during the WRITE command at T0.

4. DI n = data-in for column n.

5. BC4 (OTF), WL = 5, RL = 5.
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FIGURE 86 - DATA INPUT TIMING
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FSUz."FSUz^"etquukpiu."pqv"vjg"enqem"etquukpi0

Vjg"YTKVG"rtgcodng"cpf"rquvcodng"ctg"cnuq"ujqyp0""Qpg"enqem"rtkqt"vq"
fcvc"kprwv"vq"vjg"UFTCO."FSUz"owuv"dg"JKIJ"cpf"FSUz^"owuv"dg"NQY0""
Vjgp"hqt"c"jcnh"enqem."FSUz"ku"ftkxgp"NQY"*FSUz^"ku"ftkxgp"JKIJ+"fwtkpi"
vjg"YTKVG"rtgcodng0""tYRTG."nkmgykug."FSUz"owuv"dg"mgrv"NQY"d{"vjg"
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PRECHARGE

Kprwv"C32"fgvgtokpgu"yjgvjgt"qpg"dcpm"qt"cnn"dcpmu"ctg"vq"dg"RTGEJCTIGF"cpf"kp"vjg"ecug"yjgtg"qpn{"qpg"dcpm"ku"vq"dg"rtgejctigf."kprwvu"DC]4<2_"ugngev"
vjg"cttc{"DCPM0

Yjgp"cnn"dcpmu"ctg"vq"dg"RTGEJCTIGF."kprwvu"DC]4<2_"ctg"vtgcvgf"cu"¶Fqp·v"Ectg•0""Chvgt"c"dcpm"ku"RTGEJCTIGF."kv"ku"kp"vjg"KFNG"Uvcvg"cpf"owuv"dg"
CEVKXCVGF"rtkqt"vq"cp{"TGCF"qt"YTKVG"eqoocpfu"dgkpi"kuuwgf0

SELF REFRESH

Vjg"UGNH"TGHTGUJ"eqoocpf"ku"kpkvkcvgf"nkmg"c"TGHTGUJ"eqoocpf"gzegrv"EMG"ku"NQY0""Vjg"FNN"ku"cwvqocvkecnn{"fkucdngf"wrqp"gpvgtkpi"UGNH"TGHTGUJ"
cpf"ku"cwvqocvkecnn{"gpcdngf"cpf"tgugv"wrqp"gzkvkpi"UGNH"TGHTGUJ0""Cnn"rqygt"uwrrn{"kprwvu"*kpenwfkpi"XTGHEC"cpf"XTGHFS+"owuv"dg"ockpvckpgf"cv"xcnkf"
ngxgnu"wrqp"gpvt{1gzkv"cpf"fwtkpi"UGNH"TGHTGUJ"oqfg"qrgtcvkqp0""XTGHFS"oc{"hnqcv"qt"pqv"ftkxg"XDDS14"yjkng"kp"vjg"UGNH"TGHTGUJ"oqfg"wpfgt"egtvckp"
eqpfkvkqpu<

‚"Xuu>XTGHFS>XDD"ku"ockpvckpgf
‚"XTGHFS"ku"xcnkf"cpf"uvcdng"rtkqt"vq"EMG"iqkpi"dcem"JKIJ
‚"Vjg"hktuv"YTKVG"qrgtcvkqp"oc{"pqv"qeewt"gctnkgt"vjcp"734"enqemu"chvgt"XTGHFS"ku"xcnkf
‚"Cnn"qvjgt"UGNH"TGHTGUJ"oqfg"gzkv"vkokpi"tgswktgogpvu"ctg"ogv

Vjg"UFTCO"owuv"dg"kfng"ykvj"cnn"DCPMU"kp"vjg"RTGEJCTIG"uvcvg"*tTR"ku"ucvkuhkgf"cpf"pq"dwtuvu"ctg"kp"rtqitguu+"dghqtg"c"UGNH"TGHTGUJ"gpvt{"eqoocpf"
ecp"dg"kuuwgf0""QFV"owuv"cnuq"dg"vwtpgf"qhh"dghqtg"UGNH"TGHTGUJ"gpvt{"d{"tgikuvgtkpi"vjg"QFV"dcnn"NQY"rtkqt"vq"vjg"UGNH"TGHTGUJ"gpvt{"eqoocpf"*ugg"
¶Qp/Fkg"Vgtokpcvkqp"*QFV+"hqt"vkokpi"tgswktgogpvu+0""Kh"TTT_NOM and RTTaYT"ctg"fkucdngf"kp"vjg"oqfg"tgikuvgtu."QFV"ecp"dg"c"¶Fqp·v"Ectg•0""Chvgt"vjg"UGNH"
TGHTGUJ"gpvt{"eqoocpf"ku"tgikuvgtgf."EMG"owuv"dg"jgnf"NQY"vq"mggr"vjg"UFTCO"kp"UGNH"TGHTGUJ"oqfg0

Chvgt"vjg"UFTCO"jcu"gpvgtgf"UGNH"TGHTGUJ"oqfg."cnn"gzvgtpcn"eqpvtqn"ukipcnu."gzegrv"EMG"cpf"TGUGV^."dgeqog"¶Fqp·v"Ectg•0""Vjg"UFTCO"kpkvkcvgu"c"
okpkowo"qh"qpg"TGHTGUJ"eqoocpf"kpvgtpcnn{"ykvjkp"vjg"tEMG"rgtkqf"yjgp"kv"gpvgtu"UGNH"TGHTGUJ"oqfg0

Vjg"tgswktgogpvu"hqt"gpvgtkpi"cpf"gzkvkpi"UGNH"TGHTGUJ"oqfg"fgrgpf"qp"vjg"uvcvg"qh"vjg"enqem"fwtkpi"UGNH"TGHTGUJ"oqfg0""Hktuv"cpf"hqtgoquv."vjg"enqem"
owuv"dg"uvcdng"*oggvkpi"tEM"urgekhkecvkqpu+"yjgp"UGNH"TGHTGUJ"oqfg"ku"gpvgtgf0""Kh"vjg"enqem"tgockpu"uvcdng"cpf"vjg"htgswgpe{"kp"pqv"cnvgtgf"yjkng"kp"UGNH"
TGHTGUJ"oqfg."vjgp"vjg"UFTCO"ku"cnnqygf"vq"gzkv"UGNH"TGHTGUJ"chvgt"tEMGUT"ku"ucvkuhkgf"*EMG"ku"cnnqygf"vq"vtcpukvkqp"JKIJ"tEMGUT"ncvgt"vjcp"yjgp"
EMG"ycu"tgikuvgtgf"NQY+0""Ukpeg"vjg"enqem"tgockpu"uvcdng"kp"UGNH"TGHTGUJ"oqfg"*pq"htgswgpe{"ejcpig+."tEMUTG"cpf"tEMUTZ"ctg"pqv"tgswktgf0""Jqygxgt."
kh"vjg"enqem"ku"cnvgtgf"fwtkpi"UGNH"TGHTGUJ"oqfg."vjgp"tEMUTG"cpf"tEMUTZ"owuv"dg"ucvkuhkgf0""Yjgp"gpvgtkpi"UGNH"TGHTGUJ."tEMUTG"owuv"dg"ucvkuhkgf"
rtkqt"vq"cnvgtkpi"vjg"enqem·u"htgswgpe{0""Rtkqt"vq"gzkvkpi"UGNH"TGHTGUJ."tEMUTZ"owuv"dg"ucvkuhkgf"rtkqt"vq"tgikuvgtkpi"EMG"JKIJ0

Yjgp"EMG"ku"JKIJ"fwtkpi"UGNH"TGHTGUJ"gzkv."PQR"qt"FGU"owuv"dg"kuuwgf"hqt"tZU"vkog0""tZU"ku"tgswktgf"hqt"vjg"eqorngvkqp"qh"cp{"kpvgtpcn"TGHTGUJ"vjcv"
ku"cntgcf{"kp"rtqitguu"cpf"owuv"dg"ucvkuhkgf"dghqtg"c"xcnkf"eqoocpf"pqv"tgswktkpi"c"nqemgf"FNN"ecp"dg"kuuwgf"vq"vjg"fgxkeg0""tZU"ku"cnuq"vjg"gctnkguv"vkog"vjcv"c"
UGNH"TGHTGUJ"tg/gpvt{"oc{"qeewt"*ugg"Hkiwtg":9+0""Dghqtg"c"eqoocpf"tgswktkpi"c"nqemgf"FNN"ecp"dg"crrnkgf."c"¥SEN"eqoocpf"owuv"dg"kuuwgf0""t¥SQRGT"
vkokpi"owuv"dg"ogv"cpf"tZUFNN"owuv"dg"ucvkuhkgf0""QFV"owuv"dg"qhh"fwtkpi"tZUFNN0
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FIGURE 87 - SELF REFRESH ENTRY/EXIT TIMING

Notes: 1. The clock must be valid and stable meeting tCK specifications at least tCKSRE after entering 

self refresh mode, and at least tCKSRX prior to exiting self refresh mode, if the clock is 

stopped or altered between states Ta0 and Tb0.  If the clock remains valid and unchanged 

from entry and during self refresh mode, then tCKSRE and tCKSRX do not apply; however, 
tCKESR must be satisfied prior to exiting at SRX.

2. ODT must be disabled and RTT off prior to entering self re fresh at state T1. If both RTT_NOM  

and RTT_WR are disabled in the mode registers, ODT can be a “Don’t Care.”

3. Self refresh entry (SRE) is synchronous via a REFRESH command with CKE LOW.

4. A NOP or DES command is required at T2 after the SRE command is issued prior to the 

inputs becoming “Don’t Care.”

5. NOP or DES commands are required prior to exiting self refresh mode until state Te0.

6. tXS is required before any commands not requiring a locked DLL.

7. tXSDLL is required before any commands requiring a locked DLL.

8. The device must be in the all banks idle state prior to entering self refresh mode. For exam-

ple, all banks must be precharged, tRP must be met, and no data bursts can be in progress.

9. Self refresh exit is asynchronous; however, tXS and tXSDLL timings start at the first rising 

clock edge where CKE HIGH satisfies t ISXR at Tc1. tCKSRX timing is also measured so that 
t ISXR is satisfied at Tc1.

CK

CK#

Command NOP NOP4SRE(REF)3

Address

CKE

ODT2

RESET#2

Valid

Valid6SRX (NOP) NOP5

tRP 8 tXS 6 , 9

tXSDLL7, 9

ODTL
 

t IStCPDEDtIS

t IS

Enter self refresh mode

(synchronous)

Exit self refresh mode

(asynchronous)

T0 T1 T2 Tc0 Tc1 Td0Tb0

Don’t Care

Te0

Valid

Valid7

Valid

Valid Valid

t IH

Ta0 Tf0

Indicates a Break in 

Time Scale

tCKSRX1tCKSRE1

tCKESR (MIN)1



LOGIC Devices Incorporated              www.logicdevices.com
133

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

Ugnh"Tghtguj"Vgorgtcvwtg"*UTV+

EXTENDED TEMPERATURE USAGE

NQIKE"Fgxkegu."Kpe"kOQF"FFT5"UFTCO"oqfwng"uwrrqtvu"vjg"qrvkqpcn"gzvgpfgf"vgorgtcvwtg"tcpig"wr"vq"~;7łE"yjkng"uwrrqtvkpi"UGNH"TGHTGUJ1CWVQ"
TGHTGUJ"cpf"uwrrqtv"VC" vgorgtcvwtgu"@;7łE"~347łE"ykvj"OCPWCN"TGHTGUJ"qpn{0" "Yjgp"wukpi"UGNH"TGHTGUJ1CWVQ"TGHTGUJ"cpf"vjg"codkgpv"
vgorgtcvwtg"ku"@:7łE."UTV"cpf"CUT"qrvkqpu"owuv"dg"wugf0

Vjg"gzvgpfgf"tcpig"vgorgtcvwtg"tcpig"UFTCO"owuv"dg"TGHTGUJGF"gzvgtpcnn{"cv"4Z"cp{vkog"vjg"codkgpv"vgorgtcvwtg"ku"@:7łE0""Vjg"gzvgtpcn"TGHTGUJ-

KPI"tgswktgogpv"ku"ceeqornkujgf"d{"tgfwekpi"vjg"TGHTGUJ"RGTKQF"htqo"86ou"vq"54ou0""UGNH"TGHTGUJ"oqfg"tgswktgu"vjg"wug"qh"CUT"qt"UTV"vq"uwrrqtv"
vjg"gzvgpfgf"vgorgtcvwtg0"

       Field           MR2 Bits                                                                   Description

SRT

ASR

TABLE 63:  SELF REFRESH TEMPERATURE AND AUTO SELF REFRESH DESCRIPTION

Kh"CUT"ku"fkucdngf"*OT4]8_?2+."UTV"owuv"dg"rtqitcoogf"vq"kpfkecvg"tQRGT"fwtkpi"UGNH"TGHTGUJ=

,"OT4]9_"?"2<"Pqtocn"qrgtcvkpi"vgorgtcvwtg"tcpig"*2łE""vq"~ 85łE+

,"OT4]9_"?"3<"Gzvgpfgf"qrgtcvkpi"vgorgtcvwtg"tcpig"*@:7łE""vq"~ 105łE+

Kh"CUT"ku"gpcdngf"*OT4]9_?3+."UTV"owuv"dg"ugv"vq"2."gxgp"kh"vjg"gzvgpfgf"vgorgtcvwtg"tcpig"ku"uwrrqtvgf0

,OT4]9_?2<"UTV"ku"fkucdngf0"

Yjgp"CUT"ku"gpcdngf."vjg"UFTCO"cwvqocvkecnn{"rtqxkfgu"UGNH"TGHTGUJ"rqygt"ocpcigogpv"hwpevkqpu."*tghtguj"tcvg"

hqt"cnn"uwrrqtvgf"qrgtcvkpi"vgorgtcvwtg"xcnwgu+

,OT4]8_?3<"CUT"ku"gpcdngf"*O9"owuv"?"2+

Yjgp"CUT"ku"pqv"gpcdngf."vjg"UTV"dkv"owuv"dg"rtqitcoogf"vq"kpfkecvg"tQRGT"fwtkpi"UGNH"TGHTGUJ"qrgtcvkqp0

,OT4]8_?2<"CUT"ku"fkucdngf."owuv"wug"ocpwcn"UGNH"TGHTGUJ"*UTV+

7

6

Cwvq"Ugnh"Tghtguj"*CUT+

       SELF REFRESH Operation

0

0

1

1

TABLE 64:  SELF REFRESH MODE SUMMARY

UGNH"TGHTGUJ"Oqfg"ku"uwrrqtvgf"kp"vjg"pqtocn"vgorgtcvwtg"tcpig0

UGNH"TGHTGUJ"Oqfg"ku"uwrrqtvgf"kp"pqtocn"cpf"gzvgpfgf"*~ 95łE"OCZ+"

vgorgtcvwtg"tcpigu="Yjgp"UTV"ku"gpcdngf."kv"kpetgcugu"ugnh"tghtguj"rqygt"

eqpuworvkqp0

Ugnh"tghtguj"oqfg"ku"uwrrqtvgf"kp"pqtocn"cpf"gzvgpfgf"vgorgtcvwtg"tcpigu="

Ugnh"tghtguj"rqygt"eqpuworvkqp"oc{"dg"vgorgtcvwtg/fgrgpfgpv0

Illegal.

0

1

0

1

       Permitted Operating Temperature

Range for Self Refresh Mode

MR2[7]

(SRT)

MR2[6]

(ASR)

Pqtocn"*2łE"vq":7łE+"

Pqtocn"cpf"gzvgpfgf"*2łE"vq";7łE+

Pqtocn"cpf"gzvgpfgf"*2łE"vq";7łE+

POWER-DOWN MODE

Rqygt/fqyp"ku"u{pejtqpqwun{"gpvgtgf"yjgp"EMG"ku"tgikuvgtgf"NQY"eqkpekfgpv"ykvj"c"PQR"qt"FGU"eqoocpf0""EMG"ku"pqv"cnnqygf"vq"iq"NQY"yjkng"gkvjgt"cp"
OTU."ORT."¥SECN."TGCF"qt"YTKVG"qrgtcvkqp"ku"kp"rtqitguu0""EMG"ku"cnnqygf"vq"iq"NQY"yjkng"cp{"qh"vjg"qvjgt"ngicn"qrgtcvkqpu"ctg"kp"rtqitguu0""Jqygxgt."vjg"
RQYGT/FQYP"KDD"urgekhkecvkqpu"ctg"pqv"crrnkecdng"wpvkn"uwej"qrgtcvkqpu"jcxg"dggp"eqorngvgf0""Fgrgpfkpi"qp"vjg"rtgxkqwu"UFTCO"uvcvg"cpf"vjg"eqoocpf"
kuuwgf"rtkqt"vq"EMG"iqkpi"NQY."egtvckp"vkokpi"eqpuvtckpvu"owuv"dg"ucvkuhkgf"*cu"pqvgf"kp"Vcdng"87+0""Vkokpi"fkcitcou"fgvcknkpi"vjg"fkhhgtgpv""RQYGT/FQYP"
oqfg"gpvt{"cpf"gzkvu"ctg"ujqyp"kp"Hkiwtg"::"vjtqwij"Hkiwtg";90
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Idle or Active

Idle or Active

Active

Active

Active

Active

Active

Idle

POWER-DOWN

Idle

TABLE 65:  COMMAND TO POWER-DOWN ENTRY PARAMETERS

tCEVRFGP
tRTRFGP
tTFRFGP
tYTRFGP

tYTCRFGP

tTGHRFGP
tZRFNN

tOTURFGP

CEVKXCVG

RTGEJCTIG

TGCF"qt"TGCFCR

YTKVG<"DN:QVH."DN:OTU."DE6QVH

YTKVG<"DE6OTU

YTKVGCR<"DN:QVH."DN:OTU."DE6QVH

YTKVGCR<"DE6OTU

TGHTGUJ

TGHTGUJ

OQFG"TGIKUVGT"UGV

Last Command prior 
to CKE Low 1

1tEM

1tEM

TN"?"6tEM"-"3tEM

YN"-"6tEM"-"tYT1"tEM

YN"-"4tEM"-"tYT1"tEM

YN"-"6tEM"-"YT"-"3tEM

YN"-"4tEM"-"YT"-"3tEM

1tEM

Itgcvgt"qh"32tEM"qt"46pu
tMOD

Figure 95

Figure 96

Figure 91

Figure 92

Figure 92

Figure 93

Figure 93

Hkiwtg";6

Figure 98

Figure 97

SDRAM 
Status Parameter (MIN) Parameter Value Figure

Gpvgtkpi"RQYGT/FQYP"oqfg"fkucdngu"vjg"kprwv"cpf"qwvrwv"dwhhgtu."gzenwfkpi"EM."EM^."QFV."EMG"cpf"TGUGV^0""PQR"qt"FGU"eqoocpfu"ctg"tgswktgf"wpvkn"
tERFGF"jcu"dggp"ucvkuhkgf."cv"yjkej"vkog"cnn"urgekhkgf"kprwv1qwvrwv"dwhhgtu"yknn"dg"fkucdngf0""Vjg"FNN"ujqwnf"dg"kp"c"nqemgf"uvcvg"yjgp"RQYGT/FQYP"ku"
gpvgtgf"hqt"vjg"hcuvguv"oqfg"vkokpi0""Kh"vjg"FNN"ku"pqv"nqemgf"fwtkpi"vjg"RQYGT/FQYP"gpvt{."vjg"FNN"owuv"dg"tgugv"chvgt"gzkvkpi"RQYGT/FQYP"hqt"rtqrgt"
TGCF"qrgtcvkqp"cu"ygnn"cu"u{pejtqpqwu"QFV"qrgtcvkqp0

Fwtkpi"RQYGT/FQYP"gpvt{."kh"cp{"dcpm"tgockpu"qrgp"chvgt"cnn"kp/rtqitguu"eqoocpfu"ctg"eqorngvg."vjg"UFTCO"yknn"dg"kp"CEVKXG"RQYGT/FQYP0""Kh"cnn"
dcpmu"ctg"enqugf"chvgt"cnn"kp/rtqitguu"eqoocpfu"ctg"eqorngvg."vjg"UFTCO"yknn"dg"kp"RTGEJCTIG"RQYGT/FQYP"oqfg"qt"hcuv"GZKV"oqfg0""Yjgp"gpvgtkpi"
RTGEJCTIG"RQYGT/FQYP."vjg"FNN"ku"vwtpgf"qhh"kp"unqy"gzkv"oqfg"qt"mgrv"qp"kp"hcuv"GZKV"oqfg0

Vjg"FNN"tgockpu"qp"yjgp"gpvgtkpi"CEVKXG"RQYGT/FQYP"cu"ygnn0""QFV"jcu"urgekcn"vkokpi"eqpuvtckpvu"yjgp"unqy"GZKV"oqfg."RTGEJCTIG"RQYGT/
FQYP"ku"gpcdngf"cpf"gpvgtgf0""Tghgt"vq"¶Cu{pejtqpqwu"QFV"Oqfg•"hqt"fgvckngf"QFV"wucig"tgswktgogpvu"kp"unqy"GZKV"oqfg"RTGEJCTIG"RQYGT/FQYP0""
C"uwooct{"qh"vjg"vyq"RQYGT/FQYP"oqfgu"ku"nkuvgf"kp"Vcdng"880

Yjkng"kp"gkvjgt"RQYGT/FQYP"uvcvg."EMG"ku"jgnf"NQY."TGUGV^"ku"jgnf"JKIJ."cpf"c"uvcdng"enqem"ukipcn"owuv"dg"ockpvckpgf0""QFV"owuv"dg"kp"c"xcnkf"uvcvg"dwv"
cnn"qvjgt"kprwv"ukipcnu"ctg"c"¶Fqp·v"Ectg•0""Kh"TGUGV^"iqgu"NQY"fwtkpi"RQYGT/FQYP."vjg"UFTCO"yknn"uykvej"qwv"qh"RQYGT/FQYP"cpf"iq"kpvq"vjg"TGUGV"
uvcvg0""Chvgt"EMG"ku"tgikuvgtgf"NQY."EMG"owuv"tgockp"NQY"wpvkn"tRF"*OKP+"jcu"dggp"ucvkuhkgf0""Vjg"oczkowo"vkog"cnnqygf"hqt"RQYGT/FQYP"fwtcvkqp"ku"
tRF"*OCZ+"*;"z"vTGHK+0

Vjg"RQYGT/FQYP"uvcvgu"ctg"u{pejtqpqwun{"gzkvgf"yjgp"EMG"ku"tgikuvgtgf"JKIJ"*ykvj"c"tgswktgf"PQR"qt"FGU"eqoocpf+0""EMG"owuv"dg"ockpvckpgf"JKIJ"
until tEMG"jcu"dggp"ucvkuhkgf0""C"xcnkf."gzgewvcdng"eqoocpf"oc{"dg"crrnkgf"chvgt"RQYGT/FQYP"GZKV"NCVGPE[."tZR."tZRFNN"jcxg"dggp"ucvkuhkgf0""C"uwo-

oct{"qh"vjg"RQYGT/FQYP"oqfgu"ku"nkuvgf"kp"Vcdng"880

DLL State        

CEVKXG"*cp{"dcpm"qrgp+

RTGEJCTIG"*cnn"dcpmu"RTGEJCTIGF+

TABLE 66:  POWER-DOWN MODES

ON

ON

OFF

       Relevant ParametersMR1[12]
tZR"vq"cp{"qvjgt"xcnkf"EQOOCPF
tZR"vq"cp{"qvjgt"xcnkf"EQOOCPF
tZFNN"vq"EQOOCPFU"vjcv"tgswktg"vjg"FNN"

vq"dg"nqemgf"*TGCF."TFCR."QFV"QP+0""
tZR"vq"cp{"qvjgt"xcnkf"EQOOCPF0""

SDRAM State

¶Fqp·v"Ectg•

1

0

HCUV

HCUV

UNQY

POWER-DOWN 
exit
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FIGURE 88 - ACTIVE POWER-DOWN ENTRY AND EXIT

CK

CK#

Command NOP NOP NOP NOP

Address

CKE

tCK tCH tCL

Enter power-down

mode

Exit power-down

mode

Don’t Care

ValidValid

Valid

tCPDED

Valid

t IS

t IH

t IH

t IS

T0 T1 T2 Ta0 Ta1 Ta2 Ta3 Ta4

NOP

tXP

tCKE (MIN)

Indicates a Break in 

Time Scale

tPD

FIGURE 89 - PRECHARGE POWER-DOWN (FAST-EXIT MODE) ENTRY AND EXIT

tCKEmin

tCKEmin

CK

CK#

PONPONPONPONdnammoC

CKE

tCK tCH tCL

Enter power-down

mode

Exit power-down

mode

tPD

Valid

tCPDED

tIS

t IHt IS

T0 T1 T2 T3 T4 T5 Ta0 Ta1

NOP

Don’t CareIndicates a Break in 

Time Scale

tCKE (MIN)

tXP
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FIGURE 90 - PRECHARGE POWER-DOWN (SLOW-EXIT MODE) ENTRY AND EXIT

Notes: 1. Any valid command not requiring a locked DLL.

2. Any valid command requiring a locked DLL.

CK 

CK# 

Command  PON PON PON

CKE 

tCK tCH tCL 

Enter power-down 

mode 

Exit power-down 

mode 

tPD 

Valid 2Valid 1PRE 

tXPDLL 

tCPDED 

t IS 

t IH t IS 

T0 T1 T2 T3 T4 Ta Ta1 Tb 

NOP 

Don’t Care 
Indicates a Break in 

Time Scale

tXP

tCKE (MIN) 

FIGURE 91 - POWER-DOWN ENTRY AFTER READ OR READ WITH AUTO PRECHARGE (RDAP)
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FIGURE 92 - POWER-DOWN ENTRY AFTER WRITE

Notes: 1. CKE can go LOW 2tCK earlier if BC4MRS.

T0 T1 Ta0 Ta1 Ta2 Ta3 Ta4 Ta5 Ta6 Ta7 Tb0 Tb1 Tb2 Tb3 Tb4

NOPWRITE

Valid

NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP

CK

CK#

Command

DQ BL8

DQ BC4

DQS, DQS#
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CKE

tCPDED

Power-down or

self refresh entry 1

Don’t CareTransitioning Data

tWRPDEN

DI
n + 3

DI
n + 1

DI
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DI
n

tPD
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DI
 n + 3

DI
 n + 2

DI
 n + 1

DI
 n

DI
 n + 6

DI
 n + 7

DI
 n + 5

DI
 n + 4

t IS

WL = AL + CWL tWR

FIGURE 93 - POWER-DOWN ENTRY AFTER WRITE WITH AUTO PRECHARGE (WRAP)

Notes: 1. tWR is programmed through MR0[11:9] and represents tWR (MIN)ns/ tCK rounded up to the 

next integer tCK.

2. CKE can go LOW 2 tCK earlier if BC4MRS.
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tWRAPDEN

Power-down or

self refresh entry 2
Start internal

precharge

tCPDEDtIS

Indicates a Break in 

Time Scale

DI
 n + 3

DI
 n + 2

DI
 n + 1

DI
n

DI
 n + 6

DI
 n + 7

DI
 n + 5

DI
 n + 4

DI
 n + 3

DI
 n + 2

DI
 n + 1

DI
 n

WR1WL = AL + CWL

NOP NOP NOP NOP NOP NOP NOP NOP



LOGIC Devices Incorporated              www.logicdevices.com
138

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

FIGURE 94 - REFRESH TO POWER-DOWN ENTRY

Notes: 1. After CKE goes HIGH during tRFC, CKE must remain HIGH until tRFC is satisfied.

CK

CK#

Command REFRESH NOP NOP NOP NOP Valid

CKE

tCK tCH tCL

tCPDED

tREFPDEN

tIS

T0 T1 T2 T3 Ta0 Ta1 Ta2 Tb0

tXP (MIN)

tRFC (MIN)1

Don’t CareIndicates a Break In 

Time Scale

tCKE (MIN)

tPD

FIGURE 95 - ACTIVATE TO POWER-DOWN ENTRY
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FIGURE 96 - PRECHARGE TO POWER-DOWN ENTRY

CK

CK#

Command

Address

CKE

tCK tCH tCL

Don’t Care

tCPDED

tPREPDEN

tIS

T0 T1 T2 T3 T4 T5 T6 T7

tPD

All/single
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PRE NOP NOP

FIGURE 97 - MRS COMMAND TO POWER-DOWN ENTRY
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FIGURE 98 - POWER-DOWN EXIT TO REFRESH TO POWER-DOWN ENTRY

Notes: 1. tXP must be satisfied before issuing the command.

2. tXPDLL must be satisfied (referenced to the registration of power-down exit) before the 

next power-down can be entered.

CK

CK#

CKE

tCK tCH tCL
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TGUGV^"ku"ftkxgp"NQY."kv"owuv"tgockp"NQY"hqt"322pu0""Fwtkpi"vjku"vkog."vjg"qwvrwvu"ctg"fkucdngf."QFV"*TTT+"vwtpu"qhh"*JKIJ/¥+"cpf"vjg"FFT5"UFTCO"tgugvu"
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jcu"dggp"ftkxgp"NQY0
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FIGURE 99 - RESET SEQUENCE
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ON-DIE TERMINATION (ODT)

QFV"ku"c"hgcvwtg"vjcv"gpcdngu"vjg"UFTCO"vq"gpcdng1fkucdng"qp/fkg"vgtokpc-

vkqp"tgukuvcpeg"hqt"gcej"FS."NFSUz."NFSUz^"."WFSUz."WFSUz^"NFOz"cpf"
WFOz"hqt"vjg"hqwt"yqtfu"eqpvckpgf"kp"NFK·u"FFT5"kOQF0""

Vjg"QFV" hgcvwtg" ku" fgukipgf" vq" kortqxg" ukipcn" kpvgitkv{" qh" vjg"ogoqt{"
cttc{1uwd/u{uvgo" d{" gpcdnkpi" vjg" FFT5" ogoqt{" eqpvtqnngt" vq" kpfgrgp-

fgpvn{" vwtp"qp"qt"qhh" vjg"UFTCOU" kpvgtpcn" vgtokpcvkqp" tgukuvcpeg" hqt"cp{"
itqwrkpi"qh"UFTCO"fgxkegu0""Vjg"QFV"hgcvwtg"ku"pqv"uwrrqtvgf"fwtkpi"FNN"
fkucdng"oqfg0""C"ukorng"hwpevkqpcn"tgrtgugpvcvkqp"qh"vjg"UFTCO"QFV"hgc-

vwtg"ku"ujqyp"kp"Hkiwtg"3220""Vjg"uykvej"ku"gpcdngf"d{"vjg"kpvgtpcn"QFV"eqp-

vtqn"nqike."yjkej"wugu"vjg"gzvgtpcn"QFV"dcnn"cpf"qvjgt"eqpvtqn"kphqtocvkqp0

FUNCTIONAL REPRESENTATION OF ODT

Vjg"xcnwg"qh"TTT"*QFV"vgtokpcvkqp"xcnwg+"ku"fgvgtokpgf"d{"vjg"ugvvkpiu"qh"
ugxgtcn"oqfg"tgikuvgt"dkvu"*ugg"Vcdng"92+0""Vjg"QFV"dcnn"ku"kipqtgf"yjkng"
kp" UGNH"TGHTGUJ"oqfg" *owuv" dg" vwtpgf" qhh" rtkqt" vq" UGNH"TGHTGUJ"
gpvt{+"qt"kh"oqfg"tgikuvgtu"OT3"cpf"OT4"ctg"rtqitcoogf"vq"fkucdng"QFV0""
QFV"ku"eqortkugf"qh"pqokpcn""QFV"cpf"f{pcoke"QFV"oqfgu"cpf"gkvjgt"qh"
vjgug"ecp"hwpevkqp"kp"u{pejtqpqwu"qt"cu{pejtqpqwu"oqfgu"*yjgp"vjg"FNN"
ku"qhh"fwtkpi"RTGEJCTIG"RQYGT/FQYP"qt"yjgp"vjg"FNN"ku"u{pejtqpk¦-

kpi+0" "Pqokpcn"QFV" ku" vjg"dcug" vgtokpcvkqp"cpf" ku"wugf" kp"cp{"cnnqycdng"
QFV"uvcvg0""F{pcoke"QFV"ku"crrnkgf"qpn{"fwtkpi"YTKVGu"cpf"rtqxkfgu"QVH"
uykvejkpi"htqo"pq"TTT or RTT_NOM to RTTaYT0

Vjg"cevwcn"ghhgevkxg" vgtokpcvkqp."TTTaGHH"oc{"dg"fkhhgtgpv" htqo" vjg"TTT 

vctigvgf"fwg"vq"pqpnkpgctkv{"qh" vjg"vgtokpcvkqp0" "Hqt"TTTaGHH"xcnwgu"cpf"
ecnewncvkqpu."ugg"¶QFV"Ejctcevgtkuvkeu•0

ODT

VDDQ/2

RTT

Switch

DQ, DQS, DQS#, 

To other

circuitry

such as

RCV, 

. . . 
DM

FIGURE 100 - ON-DIE TERMINATION NOMINAL ODT

QFV" *PQO+" ku" vjg" dcug" vgtokpcvkqp" tgukuvcpeg" hqt" gcej" crrnkecdng" dcnn."
gpcdngf"qt"fkucdngf"xkc"OT3];.8.4_"*ugg"Hkiwtg"68+."cpf"kv"ku"vwtpgf"qp"qt"
qhh"xkc"vjg"QFV"dcnn0

TABLE 67:  POWER-DOWN MODES

    

      

         MR1[9,6,2]                    ODT Pin                        SDRAM Termination State                                     SDRAM State                          Notes                                                   

RTTaPQO"fkucdngf."QFV"QHH

RTTaPQO"fkucdngf."QFV"QP

RTTaPQO"gpcdngf."QFV"QHH

RTTaPQO"gpcdngf."QFV"QP

RTTaPQO"tgugtxgf."QFV"QP"qt"QHH

Cp{"xcnkf

Cp{"xcnkf"gzegrv"UGNH"TGHTGUJ."TGCF

Cp{"xcnkf

Cp{"xcnkf"gzegrv"UGNH"TGHTGUJ."TGCF

Illegal

1,2

1,3

1,2

1,3

000

000

000-101

000-101

110 and 111

0

1

0

1

Z

3. QFV"owuv"dg"fkucdngf"fwtkpi"TGCFu0""Vjg"RTTaPQO"xcnwg"ku"tguvtkevgf"

fwtkpi"YTKVGU0""F{pcoke"QFV"ku"crrnkecdng"kh"gpcdngf0

PQVGU<

1. Cuuwogu"f{pcoke"QFV"ku"fkucdngf0

2. QFV"ku"gpcdngf"cpf"cevkxg"fwtkpi"oquv"YTKVGU"hqt"rtqrgt"vgtokpcvkqp."

dwv"kv"ku"pqv"knngicn"vq"jcxg"kv"qhh"fwtkpi"YTKVGU0
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Pqokpcn"QFV"tgukuvcpeg"TTTaPQO"ku"fghkpgf"d{"OT3];.8.4_."cu"ujqyp"kp"Hkiwtg"680""Vjg"TTTaPQO"vgtokpcvkqp"xcnwg"crrnkgu"vq"vjg"qwvrwv"rkpu"rtgxkqwun{"
ogpvkqpgf0""FFT5"UFTCO"kOQFu"uwrrqtv"ownvkrng"TTTaPQO"xcnwgu"dcugf"qp"T¥S1p"yjgtg"p"ecp"dg"4.6.8.:"qt"34"cpf"T¥S"ku"462Yø3'0""TTTaPQO"vgtokpc-

vkqp"ku"cnnqygf"cp{"vkog"chvgt"vjg"UFTCO"ku"kpkvkcnk¦gf."ecnkdtcvgf"cpf"pqv"rgthqtokpi"TGCF"ceeguugu"qt"yjgp"kv"ku"pqv"kp"UGNH"TGHTGUJ"oqfg0

YTKVG"ceeguu"wugu"TTTaPQO"kf"f{pcoke"QFV"*TTTaYT+"ku"fkucdngf0""Kh"TTTaPQO"ku"wugf"fwtkpi"YTKVGu."qpn{"T¥S14."T¥S16"cpf"T¥S18"ctg"cnnqygf"*ugg"
Vcdng"88+0""QFV"vkokpiu"ctg"uwooctk¦gf"kp"Vcdng"8:."cu"ygnn"cu."nkuvgf"kp"Vcdng"690

Gzcorngu"qh"pqokpcn"QFV"vkokpi"ctg"ujqyp"kp"eqplwpevkqp"ykvj"vjg"u{pejtqpqwu"oqfg"qh"qrgtcvkqp"kp"¶U{pejtqpqwu"QFV"Oqfg•0

TABLE 68:  ODT PARAMETER

   

          Symbol                                Description                                               Begins at                                 Defined to                                       Units                                             

QFV"tgikuvgtgf"JKIJ

QFV"tgikuvgtgf"JKIJ

QFV"tgikuvgtgf"JKIJ

QFV"tgikuvgtgf"JKIJ

QFV"tgikuvgtgf"JKIJ"qt"YTKVG"

tgikuvtcvkqp"ykvj"QFV"JKIJ

YTKVG"tgikuvtcvkqp"ykvj"QFV"JKIJ

Eqorngvkqp"qh"QFVN"qp

Eqorngvkqp"qh"QFVN"qhh

ODTL ON

ODTL OFF

tCQPRF

tCQHHRF

QFVJ6

QFVJ:

tCQP

tCQH

QFV"u{pejtqpqwu"vwtp"qp"fgnc{

QFV"u{pejtqpqwu"vwtp"qhh"fgnc{

QFV"cu{pejtqpqwu"qp"fgnc{

QFV"cu{pejtqpqwu"qp"fgnc{

QFV"okpkowo"JKIJ"vkog"chvgt"QFV"cuugtvkqp"

qt"YTKVG"*DE6+

QFV"okpkowo"JKIJ"vkog"chvgt"YTKVG"*DN:+

QFV"vwtp/qp"tgncvkxg"vq"QFVN"qp"eqorngvkqp

QFV"vwtp/qhh"tgncvkxg"vq"QFVN"qhh"eqorngvkqp

RTTaQP"ø"tCQP

RTTaQP"ø"tCQH

RTT_ON

RTT_OFF

QFV"tgikuvgtgf"NQY

QFV"tgikuvgtgf"NQY

RTT_ON

RTT_OFF

EYN"-"CN"/"4

EYN"-"CN"/"4

1-9

1-9

6tEM

6tEM

Ugg"Vcdng"69

0.5tEM"ø"204tEM

tEM

tEM

pu

pu

tEM

tEM

ru

tEM

Definition for 

All DDR3 bins

DYNAMIC ODT

Kp"egtvckp"crrnkecvkqpu."vq"hwtvjgt"gpjcpeg"ukipcn"kpvgitkv{"qp"vjg"fcvc"dwu."kv" ku"fguktcdng"vjcv"vjg"vgtokpcvkqp"uvtgpivj."dg"ejcpigf"ykvjqwv"kuuwkpi"cp"OTU"
eqoocpf."guugpvkcnn{"ejcpikpi"vjg"QFV"vgtokpcvkqp"tgukuvcpeg"qp/vjg/hn{0""Ykvj"f{pcoke"QFV"*TTTaYT+"gpcdngf."vjg"UFTCO"uykvejgu"htqo"pqokpcn"QFV"
*TTTaPQO+"vq"f{pcoke"QFV"yjgp"dgikppkpi"c"YTKVG"dwtuv"cpf"uwdugswgpvn{"uykvejgu"dcem"vq"pqokpcn"QFV"cv"vjg"eqorngvkqp"qh"vjg"YTKVG"dwtuv"ugswgpeg0""
Vjku"tgswktgogpv"cpf"vjg"uwrrqtvkpi"F[PCOKE"QFV"hgcvwtg"qh"vjg"FFT5"UFTCO"ocmgu"kv"hgcukdng"cpf"ku"fguetkdgf"kp"hwtvjgt"fgvckn"dgnqy<

DYNAMIC ODT FUNCTIONAL DESCRIPTION:

Vjg"f{pcoke"QFV"oqfg"ku"gpcdngf"kh"gkvjgt"OT4];_"qt"oT4]32_"ku"ugv"vq"¶3•0""F{pcoke"QFV"ku"pqv"uwrrqtvgf"fwtkpi"FNN"fkucdng"oqfg."uq"TTTaYT"owuv"dg"
fkucdngf0""Vjg"f{pcoke"QFV"hwpevkqp"ku"fguetkdgf."cu"hqnnqyu<

‚"Vyq"TTT"xcnwgu"ctg"cxckncdng"„"TTT_NOM and RTTaYT<
‚"Vjg"xcnwg"qh"TTTaPQO"ku"rtgugngevgf"xkc"OT3];.8.4_"
‚"Vjg"xcnwg"hqt"TTTaYT"ku"rtgugngevgf"xkc"OT4]32.;_

‚"Fwtkpi"UFTCO"qrgtcvkqpu"ykvjqwv"TGCF"qt"YTKVG"eqoocpfu."vjg"vgtokpcvkqp"ku"eqpvtqnngf"cu"hqnnqyu<
‚"Vgtokpcvkqp"QP1QHH"vkokpi"ku"eqpvtqnngf"xkc"vjg"QFV"dcnn"cpf"NCVGPEKGU"QFVn"qp"cpf"QFVN"qhh
‚"Pqokpcn"vgtokpcvkqp"uvtgpivj"TTTaPQO"ku"wugf

‚"Yjgp"c"YTKVG"eqoocpf"*YT."YTCR."YTU6."YTU:."YTCRU6."YTCRU:+"ku"tgikuvgtgf"cpf"kh"f{pcoke"QFV"ku"gpcdngf."vjg"QFV"vgt-
okpcvkqp"ku"eqpvtqnngf"cu"hqnnqyu<

‚"C"ncvgpe{"qh"QFVNEPY"chvgt"vjg"YTKVG"eqoocpf<"vgtokpcvkqp"uvtgpivj"TTTaPQO"uykvejgu"vq"TTTaYT
‚"C"Ncvgpe{"qh"QFVNEYP:"*hqt"DN:."hkzgf"qt"QVH+"qt"QFVNEYP6"*hqt"DE6."hkzgf"qt"QVH+"chvgt"vjg"YTKVG"eqoocpf<"vgtokpcvkqp"
uvtgpivj"TTTaYT"uykvejgu"dcem"vq"TTT_NOM

‚"QP1QHH"vgtokpcvkqp"vkokpi"ku"eqpvtqnngf"xkc"vjg"QFV"dcnn"cpf"fgvgtokpgf"d{"QFVN"qp."QFVN"qhh."QFVJ6"cpf"QFVJ:0
‚"During the tCFE"vtcpukvkqp"ykpfqy."vjg"xcnwg"qh"TTT"ku"wpfghkpgf

QFV"ku"eqpuvtckpgf"fwtkpi"YTKVGu"cpf"yjgp"f{pcoke"QFV"ku"gpcdngf"*ugg"Vcdng"8;+0

NOMINAL ODT
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TABLE 69:  DYNAMIC ODT SPECIFIC PARAMETERS

   

          Symbol                           Description                                   Begins at                              Defined to                                                           Units                                             

YTKVG"tgikuvtcvkqp

YTKVG"tgikuvtcvkqp

YTKVG"tgikuvtcvkqp

ODTLEPY

ODTLEPY

ODTLEYP6

ODTLEYP:

tCFE

Ejcpig"htqo"TTT_NOM to RTTaYT

Ejcpig"htqo"TTTaYT"vq"TTTaPQO"*DE6+

Ejcpig"htqo"TTTaYT"vq"TTTaPQO"*DN:+

RTT"ejcpig"umgy

RTT"uykvejgf"htqo"TTT_NOM to RTTaYT

RTT"uykvejgf"htqo"TTTaYT"vq"TTT_NOM

RTT"uykvejgf"htqo"TTTaYT"vq"TTT_NOM

RTT"vtcpu"eqorngvg

YN"/"4

6tEM"-"QFVN"QHH

6tEM"-"QFVN"QHH

0.5tEM"ø"204tEM

tEM

tEM

tEM

tEM

Definition for 

All DDR3 bins

TABLE 70:  MODE REGISTERS FOR RTT_NOM

   

       
      M9              M6               M2                      RTT_NOM (RZQ)                             RTT_NOM(Ohms)                      RTT_NOM Mode Restriction

0

0

0

0

1

1

1

1

Qhh

T¥S16

T¥S14

T¥S18

T¥S134

T¥S1:

Tgugtxgf

Tgugtxgf

p1c

UGNH"TGHTGUJ

UGNH"TGHTGUJ."YTKVG

p1c

p1c

0

0

1

1

0

0

1

1

0

1

0

1

0

1

0

1

Qhh

60

120

62

20

30

Tgugtxgf

Tgugtxgf

MR1(RTT_NOM)

TABLE 71:  MODE REGISTERS FOR RTT_WR

   

               M10                       M2                                             RTT_NOM (RZQ)                                                           RTT_NOM(Ohms)               

0

0

1

1

p1c

p1c

p1c

p1c

T¥S16

T¥S14

Tgugtxgf

p1c

p1c

p1c

p1c

0

1

0

1

p1c

p1c

p1c

p1c

60

120

Tgugtxgf

p1c

p1c

p1c

p1c

MR1(RTT_NOM)

Dynamic ODT OFF:  WRITE does not affect RTT_NOM

TABLE 72:  TIMING DIAGRAMS FOR DYNAMIC ODT

   

                        Figure                                                                                                               Title     

Figure 101

Figure 102

Figure 103

Hkiwtg"326

Figure 105

F{pcoke"QFV<"QFV"cuugtvgf"dghqtg"cpf"chvgt"vjg"YTKVG."DE6

F{pcoke"QFV<"Ykvjqwv"YTKVG"eqoocpf

F{pcoke"QFV<"QFV"rkp"cuugtvgf"vqigvjgt"ykvj"YTKVG"eqoocpf"hqt"8"EM"e{engu."DN:

F{pcoke"QFV<"QFV"rkp"cuugtvgf"ykvj"YTKVG"eqoocpf"hqt"8"EM"e{engu."DE6

F{pcoke"QFV<"QFV"rkp"cuugtvgf"ykvj"YTKVG"eqoocpf"hqt"6"EM"e{engu."DE6
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FIGURE 101 - DYNAMIC ODT: ODT ASSERTED BEFORE AND AFTER THE WRITE, BC4

Notes: 1. Via MRS or OTF. AL = 0, CWL = 5. RTT_NOM  and RTT_WR are enabled.

2. ODTH4 applies to first registering ODT HIGH and then to the registration of the WRITE command. In this example, 

ODTH4 is satisfied if ODT goes LOW at T8 (four clocks after the WRITE command).

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

ODTL on ODTLCWN4

ODTLCNW

WL

ODTL off

T10 T11 T12 T13 T14 T15 T17T16

CK
CK#

Command

Address

RTT

ODT

DQ 

DQS, DQS#

Valid

WRS4 PONPONPONPONPON NOP NOP

Don’t CareTransitioning

RTT_WRRTT_NOM RTT_NOM

DI
n + 3

DI
n + 2

DI
n + 1

DI
n

NOP NOP NOP NOP NOP NOP NOP NOPNOP NOP

ODTH4

ODTH4

tAON (MIN) tADC (MIN) tADC (MIN) tAOF (MIN)

tAON (MAX) tADC (MAX) tADC (MAX)
tAOF (MAX)

FIGURE 102 - DYNAMIC ODT: WITHOUT WRITE COMMAND

Notes: 1. AL = 0, CWL = 5. RTT_NOM  is enabled and R TT_WR is either enabled or disabled.

2. ODTH4 is defined from ODT registered HIGH to ODT registered LOW; in this example,  

ODTH4 is satisfied. ODT registered LOW at T5 is also legal.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

ODTL off 

T10 T11

CK
CK#

RTT

Don’t CareTransitioning

Command Vali d Vali d Vali d Vali d Vali d Vali d Vali d Vali d Vali d Vali d Vali d Vali d

Address

DQS, DQS#

DQ

ODTH4

ODTL on

tAON (MAX)

tAON (MIN)

tAOF (MIN)

tAOF (MAX)

ODT

RTT_NOM
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FIGURE 103 - DYNAMIC ODT: ODT PIN ASSERTED TOGETHER WITH WRITE COMMAND FOR 6 CLOCK CYCLES, BL8

Notes: 1. Via MRS or OTF; AL = 0, CWL = 5. If RTT_NOM  can be either enabled or disabled, ODT can be HIGH. RTT_WR is enabled.

2. In this example, ODTH8 = 6 is satisfied exactly.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

ODTLCWN8

ODTLON

ODTLCNW

WL

tAOF (MAX)

T10 T11

CK

CK#

Address

RTT

ODT

DQ

DQS, DQS#

DI
 b + 3

DI
 b + 2

DI
 b + 1

DI
 b

DI
 b + 7

DI
 b + 6

DI
 b + 5

DI
 b + 4

Valid

Don’t CareTransitioning

Command WRS8NOP NOPNOP NOP NOP NOP NOP NOP NOP NOP NOP

RTT_WR

ODTH8 ODTLOFF 

tADC (MAX)

tAON (MIN)

tAOF (MIN)

FIGURE 104 - DYNAMIC ODT: ODT PIN ASSERTED WITH WRITE COMMAND FOR 6 CLOCK CYCLES, BC4

Notes: 1. Via MRS or OTF. AL = 0, CWL = 5. RTT_NOM  and RTT_WR are enabled.

2. ODTH4 is defined from ODT registered HIGH to ODT registered LOW, so in this example, 

ODTH4 is satisfied. ODT registered LOW at T5 is also legal.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

ODTL on

ODTLCNW

WL

T10 T11

CK
CK#

ODTLCWN4

DQS, DQS#

Address Valid

Don’t CareTransitioning

ODTL off 

Command WRS4NOP NOPNOP NOP NOP NOP NOP NOP

DQ DI
n + 3

DI
n + 2

DI
n + 1

DI
n

tADC (MIN) tAOF (MIN)

tAOF (MAX)tADC (MAX)

tADC (MAX)

tAON (MIN)

ODTH4

ODT

RTT RTT_WR RTT_NOM

NOP NOP NOP



LOGIC Devices Incorporated              www.logicdevices.com
369

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

FIGURE 105 - DYNAMIC ODT: ODT PIN ASSERTED WITH WRITE COMMAND FOR 4 CLOCK CYCLES, BC4

Notes: 1. Via MRS or OTF. AL = 0, CWL = 5. RTT_NOM  can be either enabled or disabled. If disabled, 

ODT can remain HIGH. RTT_WR is enabled.

2. In this example ODTH4 = 4 is satisfied exactly.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

ODTL on

ODTLCNW

WL

T10 T11

CK
CK#

ODTLCWN4

DQS, DQS#

Address Valid

RTT_WR

Command WRS4NOP NOPNOP NOP NOP NOP NOP NOP NOP

Don’t CareTransitioning

DQ DI
n

DI
n + 3

DI
n + 2

DI
n + 1

ODTH4

tADC (MAX)

tAON (MIN)

tAOF (MIN)

tAOF (MAX)

ODTL off 

RTT RTT_WR

ODT

NOP NOP

SYNCHRONOUS ODT MODE

U{pejtqpqwu"QFV"ku"ugngevgf"yjgpgxgt"vjg"FNN"ku"vwtpgf"qp"cpf"nqemgf"
yjkng"TTT_NOM or RTTaYT"ku"gpcdngf0" "Dcugf"qp" vjg" "RQYGT/FQYP"
fghkpkvkqp."vjgug"oqfgu"ctg<

‚"Cp{"dcpm"CEVKXG"ykvj"EMG"JKIJ
‚"TGHTGUJ"oqfg"ykvj"EMG"JKIJ
‚"FNG"oqfg"ykvj"EMG"JKIJ
‚"CEVKXG"RQYGT/FQYP"oqfg"*tgictfnguu"qh"
OT2]34_+
‚"RTGEJCTIG"RQYGT/FQYP"oqfg"kh"FNN"ku"
gpcdngf"fwtkpi"RTGEJCTIG"RQYGT/FQYP"d{"
MR0[12]

ODT LATENCY AND POSTED ODT

Kp"u{pejtqpqwu"QFV"oqfg."TTT"vwtpu"qp"QFVN"qp"enqem"e{engu"chvgt"QFV"
ku"ucorngf"JKIJ"d{"c"tkukpi"enqem"gfig"cpf"vwtpu"qhh"QFVN"qhh"enqem"e{engu"
chvgt"QFV"ku"tgikuvgtgf"NQY"d{"c"tkukpi"enqem"gfig0""Vjg"cevwcn"qp1qhh"vkogu"
xctkgu"d{"tCQP"cpf"tCQH"ctqwpf"gcej"enqem"gfig"*ugg"Vcdng"95+0""Vjg"QFV"
NCVGPE["ku"vkgf""vq"vjg"YTKVG"NCVGPE["*YN+"d{"QFVN"qp"?YN/4"cpf"
QFVN"qhh"?"YN/"40

Ukpeg"YTKVG"NCVGPE["ku"ocfg"wr"qh"ECU"YTKVG"NCVGPE["*EYN+"cpf"
CFFKVKXG"NCVGPE["*CN+."vjg"CN"xcnwg"rtqitcoogf"kpvq"vjg"oqfg"tgiku-

vgt"OT3]6.5_."cnuq"crrnkgu"vq"vjg"QFV"ukipcn0""Vjg"UFTCO·u"kpvgtpcn"QFV"
ukipcn"ku"fgnc{gf"c"pwodgt"qh"enqem"e{engu"fghkpgf"d{"vjg"CN"tgncvkxg"vq"vjg"
gzvgtpcn"QFV"ukipcn0""Vjwu."QFVN"qp"?"EYN"-"CN"„"4"cpf"QFVN"qhh"?"EYN"
-"CN"„"40
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SYNCHRONOUS ODT TIMING PARAMETERS

U{pejtqpqwu"QFV"oqfg"wugu"vjg"hqnnqykpi"vkokpi"rctcogvgtu<"QFVN"qp."QFVN"qhh."QFVJ6."QFVJ:."tCQP"cpf"tCQH"*ugg"Vcdng"95"cpf"Hkiwtg"328+0""Vjg"
okpkowo"TTT"vwtp/qp"vkog"*tCQP"]OKP_+"ku"vjg"rqkpv"cv"yjkej"vjg"fgxkeg"ngcxgu"JKIJ/C"cpf"QFV"tgukuvcpeg"dgikpu"vq"vwtp"qp0""Oczkowo"TTT"vwtp/qp"vkog"
*tCQP"]OCZ_+"ku"vjg"rqkpv"cv"yjkej"QFV"tgukuvcpeg"ku"hwnn{"qp0""Dqvj"ctg"ogcuwtgf"tgncvkxg"vq"QFVN"qp0""Vjg"okpkowo"TTT"vwtp/qhh"vkog"*tCQH"]okp_+"ku"vjg"
rqkpv"cv"yjkej"vjg"fgxkeg"uvctvu"vq"vwtp/qhh"QFV"tgukuvcpeg0""Oczkowo"TTT"vwtp/qhh"vkog"*tCQH"]OCZ_+"ku"vjg"rqkpv"cv"yjkej"QFV"jcu"tgcejgf"JKIJ/¥0""Dqvj"ctg"
ogcuwtgf"htqo"QFVN"qhh0

Yjgp"QFV"ku"cuugtvgf."kv"owuv"tgockp"JKIJ"wpvkn"QFVJ6"ku"ucvkuhkgf0""Kh"c"YTKVG"eqoocpf"ku"tgikuvgtgf"d{"vjg"UFTCO"ykvj"QFV"JKIJ."vjgp"QFV"owuv"
tgockp"JKIJ"wpvkn"QFVJ6"*DE6+"qt"QFVJ:"*DN:+"chvgt"vjg"YTKVG"eqoocpf"*ugg"Hkiwtg"329+0""QFVJ6"cpf"QFVJ:"ctg"ogcuwtgf"htqo"QFV"tgikuvgtgf"JKIJ"
vq"QFV"tgikuvgtgf"NQY"qt"htqo"vjg"tgikuvtcvkqp"qh"c"YTKVG"eqoocpf"wpvkn"QFV"ku"tgikuvgtgf"NQY0

TABLE 73:  SYNCHRONOUS ODT PARAMETERS

  

           Symbol                            Description                                              Begins at                              Defined to                                                Units                                             

QFV"tgikuvgtgf"JKIJ

QFV"tgikuvgtgf"JKIJ

QFV"tgikuvgtgf"JKIJ."qt"YTKVG"

tgikuvtcvkqp"ykvj"QFV"JKIJ

YTKVG"tgikuvtcvkqp"ykvj"QFV"JKIJ

Eqorngvkqp"qh"QFVN"qp

Eqorngvkqp"qh"QFVN"qhh"

ODTL ON

ODTL OFF

QFVJ6"

QFVJ:

tCQP

tCQH

QFV"u{pejtqpqwu"VWTP/QP"fgnc{

QFV"u{pejtqpqwu"VWTP/QHH"fgnc{

QFV"Okpkowo"JKIJ"vkog"chvgt"QFV"

cuugtvkqp"qt"YTKVG"*DE6+

QFV"Okpkowo"JKIJ"vkog"chvgt

YTKVG"*DN:+

QFV"VWTP/QP"tgncvkxg"vq"QFVN"qp"

eqorngvkqp

QFV"VWTP/QHH"tgncvkxg"vq"QFVN"qhh"

eqorngvkqp

RTTaQP"ø"tCQP

RTTaQHH"ø"tCQH

QFV"tgikuvgtgf"NQY

QFV"tgikuvgtgf"NQY

RTT_ON

RTT_OFF

EYN"-"CN"/"4

EYN"-"CN"/"4

6tcK 

6tcK

 

Ugg"Vcdng"69

 

0.5teM"ø"204tcK

tEM

tEM

tEM

tEM

ru

tEM

Definition for 

All DDR3 bins

FIGURE 106 - SYNCHRONOUS ODT

Notes: 1. AL = 3; CWL = 5; ODTL on = WL = 6.0; ODTL off = WL - 2 = 6. RTT_NOM  is enabled.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

CWL -AL = 3AL = 3

tAON (MAX)

T10 T11 T12

CK
CK#

RTT

ODT

RTT_NOM

CKE

ODTL off = CWL + AL - 2

ODTL on = CWL + AL - 2

ODTH4 (MIN)

tAON (MIN)



LOGIC Devices Incorporated              www.logicdevices.com
36;

18-20 Gb, DDR3, 256 M x 72/80 Integrated Module 

L9D3256M72SBG2
PRELIMINARY INFORMATION  L9D3256M80SBG2

March 27, 2013 LDS-L9D3256MxxSBG2

High Performance, Integrated Memory Module Product

FIGURE 107 - SYNCHRONOUS ODT (BC4)

Notes: 1. WL = 7. RTT_NOM  is enabled. RTT_WR is disabled.

2. ODT must be held HIGH for at least ODTH4 after assertion (T1).

3. ODT must be kept HIGH ODTH4 (BC4) or ODTH8 (BL8) after the WRITE command (T7).

4. ODTH is measured from ODT first registered HIGH to ODT first registered LOW or from the registration of the WRITE 

command with ODT HIGH to ODT registered LOW.

5. Although ODTH4 is satisfied from ODT registered HIGH at T6, ODT must not go LOW before T11 as ODTH4 must also be 

satisfied from the registration of the WRITE command at T7.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

tAOF (MAX)

tAOF (MIN)

tAON (MAX) tAOF (MAX)

T10 T11 T12 T13 T14 T15 T17T16

CK

CK#

RTT

CKE

NOP WRS4NOP NOPNOP NOP NOP NOPCommand

Don’t CareTransitioning

tAON (MIN)

RTT_NOM

ODTLoff = WL - 2

ODTH4 (MIN) 

ODTH4 

ODTL off = WL - 2

ODTL on = WL - 2

tAON (MIN) tAON (MAX)

ODTH4 

ODTL on = WL - 2

tAOF (MIN)

ODT

RTT_NOM

NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP

ODT OFF DURING READS

Cu"vjg"FFT5"UFTCO"ecppqv"vgtokpcvg"cpf"ftkxg"cv"vjg"ucog"vkog."TTT"owuv"dg"fkucdngf"cv"ngcuv"qpg/jcnh"enqem"e{eng"dghqtg"vjg"TGCF"rtgcodng"d{"ftkxkpi"
vjg"QFV"dcnn"NQY0""TTT"oc{"pqv"dg"gpcdngf"wpvkn"vjg"gpf"qh"vjg"rquvcodng"cu"ujqyp"kp"Hkiwtg"32:0

FIGURE 108 - ODT DURING READS

Notes: 1. ODT must be disabled externally during READs by driving ODT LOW. For example, CL = 6; AL = CL - 1 = 5; RL = AL + 

CL = 11; CWL = 5; ODTL on = CWL + AL - 2 = 8; ODTL off = CWL + AL - 2 = 8. RTT_NOM  is enabled. RTT_WR is a “Don’t Care.”

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T17T16

CK

CK#

ValidAddress

DI
b + 3

DI
b + 2

DI
b + 1

DI
b

DI
b + 7

DI
b + 6

DI
b + 5

DI
b + 4

DQ

DQS, DQS#

Don’t CareTransitioning

Command NOP NOP NOP NOP NOP NOP NOPNOP NOP NOP NOP NOP NOP NOP NOP NOPNOPREAD

ODTL on  = CWL + AL - 2

ODT

tAON (MAX)
RL = AL + CL

ODTL off  = CWL + AL - 2

tAOF (MIN)

RTT RTT_NOMRTT_NOM

tAOF (MAX)
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ASYNCHRONOUS ODT MODE

Cu{pejtqpqwu"QFV"oqfg"ku"cxckncdng"yjgp"vjg"UFTCO"twpu"kp"FNN"QP"oqfg"cpf"yjgp"gkvjgt"TTT_NOM or RTTaYT"ku"gpcdngf="jqygxgt."vjg"FNN"ku"vgo-

rqtctkn{"vwtpgf"qhh"kp"RTGEJCTIGF"RQYGT/FQYP"uvcpfd{"xkc"OT2]34_0""Cffkvkqpcnn{."QFV"qrgtcvgu"cu{pejtqpqwun{"yjgp"vjg"FNN"ku"u{pejtqpk¦kpi"chvgt"
dgkpi"TGUGV0""Ugg"¶RQYGT/FQYP"OQFG•"hqt"fghkpkvkqp"cpf"iwkfcpeg"qxgt"RQYGT/FQYP"fgvcknu0

Kp"cu{pejtqpqwu"QFV"vkokpi"oqfg."vjg"kpvgtpcn"QFV"eqoocpf"ku"pqv"fgnc{gf"d{"CN"tgncvkxg"vq"vjg"gzvgtpcn"QFV"eqoocpf0""Kp"cu{pejtqpqwu"QFV"oqfg."QFV"
eqpvtqnu"TTT"d{"cpcnqi"vkog0""Vjg"vkokpi"rctcogvgtu"tCQPRF"cpf"tCQHRF"*ugg"Vcdng"96+"tgrnceg"QFVN"qp1tCQP"cpf"QFVN"qhh1tCQH"tgurgevkxgn{."yjgp"QFV"
qrgtcvgu"cu{pejtqpqwun{"*ugg"Hkiwtg"32;+0

Vjg"okpkowo"TTT"vwtp/qp"vkog"*tCQPRF"]OKP_+"ku"vjg"rqkpv"cv"yjkej"vjg"fgxkeg"vgtokpcvkqp"ektewkv"ngcxgu"JKIJ/¥"cpf"QFV"tgukuvcpeg"dgikpu"vq"vwtp/qp0""Oczk-
owo"TTT"vwtp/qp"vkog"*tCQPRF"]OCZ_+"ku"vjg"rqkpv"cv"yjkej"QFV"tgukuvcpeg"ku"hwnn{"qp0""tCQPRF""*OKP+"cpf"tCQPRF"*OCZ+"ctg"ogcuwtgf"htqo"QFV"dgkpi"
ucorngf"JKIJ0

Vjg"okpkowo"TTT"vwtp/qhh"vkog"*tCQHRF"]OKP_+"ku"vjg"rqkpv"cv"yjkej"vjg"fgxkeg"vgtokpcvkqp"ektewkv"uvctvu"vq"vwtp"qhh"QFV"tgukuvcpeg0""Oczkowo"TTT"vwtp/qhh"vkog"
*tCQHRF"]OCZ_+"ku"vjg"rqkpv"cv"yjkej"QFV"jcu"tgcejgf"JKIJ/¥0""tCQHRF"*OKP+"cpf"tCQHRF"*OCZ+"ctg"ogcuwtgf"htqo"QFV"dgkpi"ucorngf"NQY0

TABLE 74:  ASYNCHRONOUS ODT TIMING PARAMETERS FOR ALL SPEED BINS

  

                 Symbol                                                   Description                                                                  MIN                              MAX                Units                                             
tCQPRF
tCQHRF

Cu{pejtqpqwu"TTT"VWTP/QP"fgnc{"*RQYGT/FQYP"ykvj"FNN"qhh+

Cu{pejtqpqwu"TTT"VWTP/QHH"fgnc{"*RQYGT/FQYP"ykvj"FNN"qhh+

2

2

8.5

8.5

pu

pu

FIGURE 109 - ASYNCHRONOUS ODT TIMING WITH FAST ODT TRANSITION

Notes: 1. AL is ignored.

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9

tAONPD (MAX) tAOFPD (MAX)

T10 T11 T12 T13 T14 T15 T17T16

CK

CK#

RTT

ODT

RTT_NOM

Don’t CareTransitioning

CKE

t IH t IS t IH t IS

tAOFPD (MIN)tAONPD (MIN)
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TABLE 75:  ODT PARAMETERS FOR POWER-DOWN (DLL OFF) ENTRY AND EXIT TRANSITION PERIOD

          
                                         Description                                                                                  MIN                                                       MAX              

RQYGT/FQYP"gpvt{"vtcpukvkqp"rgtkqf"*RQYGT/FQYP"gpvt{+

RQYGT/FQYP"gpvt{"vtcpukvkqp"*RQYGT/FQYP"gzkv+

ODT to RTT"VWTP/QP"fgnc{"*QFVN"qp"?"YN"/"4+

ODT to RTT VWTP/QHH"fgnc{"*QFVN"qhh"?"YN"/"4+

tCPRF

Itgcvgt"qh<"tCPRF" or tTHE"/"TGHTGUJ"vq"EMG"NQY

tCPRF"-"tZRFNN

YN"/"3"*Itgcvgt"qh"QFVN"qhh"-"3"qt"QFVN"qp"-"3+

Nguugt"qh<"tCPRF""*OKP+"]3pu_"qt"

ODL on x tEM"-"tCQP"*OKP+

Nguugt"qh<"tCQHRF""*OKP+"]3pu_"qt"

QFN"qhh"z"tEM"-"tCQH"*OKP+

Nguugt"qh<"tCPRF""*OKP+"]3pu_"qt"

ODL on x tEM"-"tCQP"*OKP+

Nguugt"qh<"tCQHRF""*OKP+"]3pu_"qt"

QFN"qhh"z"tEM"-"tCQH"*OKP+

SYNCHRONOUS TO ASYNCHRONOUS ODT MODE TRANSITION (POWER-DOWN ENTRY)

Vjgtg"ku"c"vtcpukvkqp"rgtkqf"ctqwpf"RQYGT/FQYP"GPVT["*RFG+"yjgtg"vjg"UFTCO·u"QFV"oc{"gzjkdkv"gkvjgt"u{pejtqpqwu"qt"cu{pejtqpqwu"dgjcxkqt0""Vjku"
vtcpukvkqp"rgtkqf"qeewtu"kh"vjg"FNN"ku"ugngevgf"vq"dg"qhh"yjgp"kp"RTGEJCTIG"RQYGT/FQYP"oqfg"d{"vjg"ugvvkpi"qh"OT2]34_"?"20"RQYGT/FQYP"gpvt{"
dgikpu"tCPRF"rtkqt"vq"EMG"hktuv"dgkpi"tgikuvgtgf"NQY"cpf"kv"gpfu"yjgp"ENG"ku"hktuv"tgikuvgtgf"NQY0""tCPRF"ku"gswcn"vq"vjg"itgcvgt"qh"QFVN"qhh"-"3tEM"qt"QFVN"
qp"-"3tEM0""Kh"c"TGHTGUJ"eqoocpf"jcu"dggp"kuuwgf."cpf"kv"ku"kp"rtqitguu"yjgp"EMG"iqgu"NQY."RQYGT/FQYP"gpvt{"yknn"gpf"tTHE"chvgt"vjg"TGHTGUJ"
eqoocpf"tcvjgt"vjcp"yjgp"EMG"ku"hktuv"tgikuvgtgf"NQY0""RQYGT/FQYP"GPVT["yknn"vjgp"dgeqog"vjg"itgcvgt"qh"tCPRF"cpf"tTHE"„"TGHTGUJ"eqoocpf"
vq"EMG"tgikuvgtgf"NQY0

QFV"cuugtvkqp"fwtkpi"RQYGT/FQYP"GPVT["tguwnvu"kp"cp"TTT"ejcpig"cu"gctn{"cu"vjg"nguugt"qh"tCQPRF"*OKP+"cpf"QFVN"qp"z"tEM"-"tCQP"*OKP+"qt"cu"ncvg"
cu"vjg"itgcvgt"qh"tCQPRF"*OCZ+"cpf"QFVN"qp""z"tEM"-"tCQP"*OCZ+0""QFV"fg/cuugtvkqp"fwtkpi"RQYGT/FQYP"GPVT["oc{"tguwnv"kp"cp"TTT"ejcpig"cu"gctn{"
cu"vjg"nguugt"qh"tCQHRF"*OKP+"cpf"QFVN"qhh"z"tEM"-"tCQH"*OKP+"qt"cu"ncvg"cu"vjg"itgcvgt"qh"tCQHRF"*OCZ+"cpf"QFVN"qhh"z"tEM"-"tCQH"*OCZ+0""Vcdng"97"
uwooctk¦gu"vjgug"rctcogvgtu0

Kh"vjg"CN"jcu"c"nctig"xcnwg."vjg"wpegtvckpv{"qh"vjg"uvcvg"qh"TTT"dgeqogu"swkvg"nctig0""Vjku"ku"dgecwug"QFVN"qp"cpf"QFVN"qhh"ctg"fgtkxgf"htqo"vjg"YN"cpf"YN"
ku"gswcn"vq"EYN"-"CN0""Hkiwtg"332"ujqyu"vjtgg"fkhhgtgpv"ecugu=

‚"QFVaC<"U{pejtqpqwu"dgjcxkqt"dghqtg"tCPRF
‚"QFVaD<"QFV"uvcvg"ejcpigu"fwtkpi"vjg"vtcpukvkqp"rgtkqf"ykvj"tCQPRF"*OKP+"nguu"vjcp"QFVN"qp"z"tEM"-"tCQP"*OKP+"cpf"tCQPRF"*OCZ+"
greater than ODTL on x tEM"-"tCQP"*OCZ+
‚"QFVaE<"QFV"uvcvg"ejcpigu"chvgt"vjg"vtcpukvkqp"rgtkqf"ykvj"cu{pejtqpqwu"dgjcxkqt
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ASYNCHRONOUS TO SYNCHRONOUS ODT MODE TRANSITION (POWER-DOWN EXIT)

Vjg"UFTCO·u"QFV"oc{"gzjkdkv"gkvjgt"cu{pejtqpqwu"qt"u{pejtqpqwu"dgjcxkqt"fwtkpi"RQYGT/FQYP"GZKV"*RFZ+0""Vjku"vtcpukvkqp"rgtkqf"qeewtu"kh"vjg"FNN"ku"
ugngevgf"vq"dg"qhh"yjgp"kp"RTGEJCTIG"RQYGT/FQYP"oqfg"d{"ugvvkpi"OT2]34_"vq"¶2•0""RQYGT/FQYP"gzkv"dgikpu"tCPRF"rtkqt"vq"EMG"hktuv"dgkpi"tgiku-

vgtgf"JKIJ"cpf"kv"gpfu"tZRFNN"chvgt"EMG"ku"hktuv"tgikuvgtgf"JKIJ0""tCPRF"ku"gswcn"vq"vjg"itgcvgt"qh"QFVN"qhh"-"3tEM"qt"QFVN"qp"-"3tEM0""Vjg"vtcpukvkqp"rgtkqf"
ku"tCPRF"rnwu"tZRFNN0

QFV"cuugtvkqp"fwtkpi"RQYGT/FQYP"gzkv"tguwnvu"kp"cp"TTT"ejcpig"cu"gctn{"cu"vjg"nguugt"qh"tCQPRF"*OKP+"cpf"QFVN"qp"z"tEM"-"tCQP"*OKP+"qt"cu"ncvg"cu"
vjg"itgcvgt"qh"tCQPRF"*OCZ+"cpf"QFVN"qp"z"tEM"-"tCQP"*OCZ+0""QFV"fg/cuugtvkqp"fwtkpi"RQYGT/FQYP"GZKV"oc{"tguwnv"kp"cp"TTT"ejcpig"cu"gctn{"cu"vjg"
nguugt"qh"tCQHRF"*OKP+"cpf"QHVN"qhh"z"tEM"-"tCQH"*OKP+"qt"cu"ncvg"cu"vjg"itgcvgt"qh"tCQHRF"*OCZ+"cpf"QFVN"qhh"z"tEM"-"tCQH"*OCZ+0""Vcdng"97"uwooctk¦gu"
vjgug"rctcogvgtu0

Kh"vjg"CN"jcu"c"nctig"xcnwg."vjg"wpegtvckpv{"qh"vjg"TTT"uvcvg"dgeqogu"swkvg"nctig0""Vjku"ku"dgecwug"QFVN"qp"cpf"QFVN"qhh"ctg"fgtkxgf"htqo"vjg"YN."cpf"vjg"YN"
ku"gswcn"vq"EYN"-"CN0""Hkiwtg"333"ujqyu"vjtgg"fkhhgtgpv"ecugu0

‚"QFV"E<"Cu{pejtqpqwu"dgjcxkqt"dghqtg"tCPRF
‚"QFV"D<"QFV"uvcvg"ejcpigu"fwtkpi"vjg"vtcpukvkqp"rgtkqf"ykvj"tCQHRF"*OKP+"nguu"vjcp"QFVN"qhh"z"tEM"-"tCQH"*OKP+"cpf"QFVN"qhh"z"tEM"-"
tCQH"*OCZ+"itgcvgt"vjcp"tCQHRF"*OCZ+
‚"QFV"C<"QFV"uvcvg"ejcpigu"chvgt"vjg"vtcpukvkqp"rgtkqf"ykvj"u{pejtqpqwu"tgurqpug

FIGURE 110 - SYNCHRONOUS TO ASYNCHRONOUS TRANSITION DURING PRECHARGE POWER-DOWN (DLL OFF) ENTRY

Notes: 1. AL = 0; CWL = 5; ODTL off = WL - 2 = 3.
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Notes: 1. CL = 6; AL = CL - 1; CWL = 5; ODTL off = WL - 2 = 8.
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ASYNCHRONOUS TO SYNCHRONOUS ODT MODE TRANSITION (SHORT CKE PULSE)

Kh"vjg"vkog"kp"vjg"RTGEJCTIG"RQYGT"FQYP"qt"KFNG"uvcvgu"ku"xgt{"ujqtv"*ujqtv"EMG"NQY"rwngu+."vjg"RQYGT/FQYP"GPVT["cpf"RQYGT/FQYP"GZKV"
vtcpukvkqp"rgtkqfu"yknn"qxgtncr0""Yjgp"qxgtncr"qeewtu."vjg"tgurqpug"qh"vjg"UFTCO·u"TTT"vq"c"ejcpig"kp"vjg"QFV"uvcvg"oc{"dg"u{pejtqpqwu"qt"cu{pejtqpqwu"
htqo"vjg"uvctv"qh"vjg"RQYGT/FQYP"GPVT["vtcpukvkqp"rgtkqf"vq"vjg"gpf"qh"vjg"RQYGT/FQYP"GZKV"vtcpukvkqp"rgtkqf"gxgp"kh"vjg"GPVT["rgtkqf"gpfu"ncvgt"
vjcp"vjg"GZKV"rgtkqf0"*ugg"Hkiwtg"334+0

Kh"vjg"vkog"kp"vjg"kfng"uvcvg"ku"xgt{"ujqtv"*ujqtv"EMG"JKIJ"rwnug+."vjg"RQYGT/FQYP"GZKV"cpf"RQYGT/FQYP"GPVT["vtcpukvkqp"rgtkqfu"qxgtncr0""Yjgp"vjku"
qxgtncr"qeewtu."vjg"tgurqpug"qh"vjg"UFTCO·u"TTT"vq"c"ejcpig"kp"vjg"QFV"uvcvg"oc{"dg"u{pejtqpqwu""qt"cu{pejtqpqwu"htqo"vjg"uvctv"qh"vjg"RQYGT/FQYP"
GZKV"vtcpukvkqp"rgtkqf"vq"vjg"gpf"qh"vjg"RQYGT/FQYP"GPVT["vtcpukvkqp"rgtkqf"*ugg"Hkiwtg"335+0

FIGURE 112 - TRANSITION PERIOD FOR SHORT CKE LOW CYCLES WITH ENTRY AND EXIT PERIOD OVERLAPPING

Notes: 1. AL = 0, WL = 5, tANPD = 4.
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PDE transition period
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Time Scale
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FIGURE 113 - TRANSITION PERIOD FOR SHORT CKE HIGH CYCLES WITH ENTRY AND EXIT PERIOD OVERLAPPING

Notes: 1. AL = 0, WL = 5, tANPD = 4. 
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