2G bits DDR3 SDRAM
P2P2GF4AALF-GGN 128M words X 16bits

Specifications Features
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Crdering Infermation

Dim Organization internal  JEDEC npaed kin
Pan mimber e n |wm = hibg] Banke |CLARCD-RF) F‘JEHJF
P2P2GFAALF-GGN B 128 = 16 4 DOR3-1800115-11-11) 95 bal FBGA
Part Number
P2 P2 GF4A 10N

Powerchip T Speed

Memory DJ:1333(9-9-9)
GN:1600(11-11-11)

IZ:"'I."‘“‘“'T" Type GJS: 1866(13-13-13)
DRAM

Operating voltage Environment code

P:1.5V & 1.35V G:Green Product
1.Lead Free plus HF
2.Meet European China directive

Density/Bank 3.ROHS/POHS

G:2Gh

Product family Pac!(age

S-‘SDRAM/D:DDR1 F:window BGA

E:DDR2/F:DDR3
Technology node

I/O configuration L:30nm

2:x4/3:x8

4:x16/5:x32 I Die version
A NVersion A
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Pin Configurations
Fin Configurations (x 16 configuration)
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CHE Gk enabis WHREFCHA Foaderarcn vollage for A
= Differential clock i £ Fsdarmoons pin for 20 (alibration
Q). DL ‘Wirdn doln mask [k Mo porrmcinn
QT QDT rdral

Hates: 1. Motintemally connecied with de.
2 Inpulamly pifs [addrees. command, CHE, COT snd (RESET) do rol supply lvmina$on



P2P2GF4ALF-GGN

CONTENTS

PR = o s e e e by W b e B o T e e g e R s

g, o S R T T
1. EIeCIniCal GomtiiIONS .o ..ottt et et ettt ettt e st st e

1.2 Oparating Temparaiure Condfion ...

1.3 Recommendsd B Operating Congitions, ...

14 Recommended ERFC Candilians ..o
2. Elecirical Specifications ...

21 D ChAracRaimEE. . ... e e st e

23 Standard Spaed Bire. ...

5 PACRIG TR ot
B0 DB FBGA. .crs s st

i B S An N GE Ll Bd BD — —

.................................................... 18
.......................................................... 18

e Y
" 23

SR W



P2P2GF4ALF-GGN

1. Electrical Conditions

o Al yoitages: are referenoed 1o VEE [GMO)
» Exaculs povwer-up and Inflisization sequencs belfore propsr desdcs Operation is achieyved,

i1 Abselute Maximum Ratings

Table 1: Absolute Maximum Ratings

Baramater SymEal Rating Uinit Meipe
Frwar supply wolaga VoD ~d i+ 1 ATG v 1,3
Prwar sapsdy wollage Tor oulind R K] A1 TS W 1.3
Iegait violiage WiN ~Cd i1 A5 v i
Clurlgns woitags WouT =0 jom + 1 TS v 1
Reforanca wilags WREFZA =04 in0E - V0D L k|
Reforena wolage for DO VREFDJ =04 106 = ¥WDDG L 3
Elorage bempersfuns Taig -5 o+ 104 o 1.2
Fower dssipation o 10 W 1
Ehort cicul culpud cumeng KuT o] =iy

mﬂm I= 3 = - v "

hnsh‘ﬁnnlkrgnrira'dhmmmeMUJMwammmlnﬂm:nm
openabonal sections of this speofoabon & nof implied. Esposwns b absclule masimum rating condtions for edended
peiads may alsd relistdity.

2. Slknage lemperaiure is the cias sy face lompecaters o the cantantop ssde of the DRAM

3 VDD and WO muss ba withion 300my ol each other Bl sl limes | @l WREF must ba sograalar tan 00 = VDD, When
VDD A WO i s than 500N, WREF reay Be aqual 5 of st Fan JW0m'Y

Caulien: Exposing the device to giregs above those Fuied in Absclule Maximum Ratings could caise

permanent damage. The device i3 nol meant (e b operated wder conditiens outside the limits
dascribed in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended pericds may affect device reliability.

1.2 Operating Temperature Condition

Table 2: Operating Temperature Condition
Parsmoter Symbol Rating Unit Notes

Oemmmumpm TC U0 «95 T 1,2.3
Noes: 1 NG 1TOEAIre 1S he Case surface iarperaure on the cenlentop side of the DRAM

2 The Normal Tempesshrs Rangs specifes the lermpersivss whers sl DRAM spacifications wil be supporied. During
oparmtion, the DRAM case lampasatum must ba maimainad beaween D°C 10 +85°C undar all opersting condbions.
3.  Some apploations requise cperation of the ORAM in the Extendad Temperature Range between +85°C and 466°C cass
TR PBRING. Fub spaclicalions am guasaniasd Iy this ange, bul e folowing SOGHONal conStices anply
o) Foafrecsh commands most be dowbied in frsquency, herefors reducing e refresh mberes! IREF] 10 3 Sus. (This doutls
redesh requirement msy not apply or some devices |
b)If Selfcwlmsh opsmation & recuind 0 the Extended Temparatues Rangs, thee il s mandatory (o ather uss the Mearuel
Sait-Ratrash moce with Exlanded Temparatirs Ranga capabity (MRZ wit [AB, A7) = [0, 1]) or anatye the optioral Auto
Seif-Refresh mode [MR2 bee |AS, A7) = 1. 0)).
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1.3  Recommended DC Operating Conditions

Table d-a: Recommended DG Operating Conditions (TG = 0°C o +85°C|, DDRI Operation

Paramnater Syrmbal rran {5-] mag Linig Malns

Eupply voliage L k] 1.428 1.0 1.5 W z

supply vollags for O WD 1.423 1.0 1.5 W 1.2
—

Hikes: 1 MHIMD‘EW_T?JNHH be-legs Than or agual 1 VLD

2. WDUDQ racks with W00, AL passimsters. ane messuned with YOO and VDO Ted logeder.

1.4 Recomminded IRFC Conditions
Table 4: Rocormmmended tRFC Conditions.

Paramaler Bymbal Walun Liriid Halan
REF command b ACT or IRFC 26 L
LEE comand Sme
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1.5 100 and IDDG Measurement Conditions

In this chaptar, 100 and IR0 measwement conditiors such as tesl load and pattams are dofned

The figure Maasurameant 3elup and Tes! Load for 100 and 1000 Measaremends shaws @e sedup and esi ed T 10D
gnd 1DD0 measuremants

v |DD surants (such ag D00, D01, IDO2M, ID0D2NT, ID02P0, ID02P, IDO2Q, IDDAM, IDDIF IDDMA, DD,
IDOAE, 100, IDDEET and IDOT | are measuned a5 me-aeemged cuments with al VDD bads of e DDRS SO0RAM
under &=t fied tagather. Any OO cument i not included n 1DD curenls.

o DD currenls (guch 88 DDOINT snd IDDCKMR) e measurad a9 Gme- curmanta with all VDG bells of
the: DORS STRAM under sest Hed togethor. Any 10D cument is not included n IDDG cuments
kateciDOG values cannat be dimesctly usad to caloulate O power of the DORS SDRAM. They can be w2ed (o supparnt
cormmation of simulated 10 power o achual /O power as cotlined 0 cormelation from simulated channe PO

power 1o achaal channed UG powssr supporied by ID0G maasuremmsm,

Far IDD and 1D meagurements, the foficadng dedinilions apply
= L and 0: WiN < VE[ACImax

o Hand 1 WIM = WIHGAC Imin

» MID-LEVEL: delined as inpuls are WREF = YDDO 7 2

= FLOATEG: don't cane or finating arpund WREF

= Timings used for (D0 and DO messuremeni-oop patierns are peovided in Timings used for DD and [DD0
Pels gasramel-Loop Pallems shis,

» Basic 10D and ID0G measurermesd cordibions am describad in Basic 10D ard DDO Maagsunsment Condlions
tafilg.

Moba The 10D and IDDG massurement-oop pansms need (o be execited ai leasl ong ime before sctual 10D of
K100 measunement is shartsd

» Dekaded 10D and D00 messurament-foop petlems ara descibed in IDDD Measuremart-Locp Patern Bakls
thicugh ID07 Massunemanl-Loop Patam taie

= D0 Massurements ane dong afber propedy inlliaticng the QDAY SORAM This nekades b s not timited o seting
RN = REQT (340 in MRT);
Cef =48 {Owtpud Buffer srabled in MR
RTT_Moen = RZCIE (4062 in MRY);
RTT_WR = RZC? (13001 in MRAZE
TOE Fasture disanked in MR
» Dpfine D = IS, JRAS, ICAS, AVE) : =4H, L L. L}
= Oefing /D= (IG5, /RAS, A5, WEN: = {H, H. H, H}
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Figuire 1: Measurement Setup and Test Load for DD and IDD0 Measorements
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Supported by IDODQ Meas urement
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1.5:1 Timings Wsed for IDD and IDD0 Measuremenl-Loop Pailems
Table &: Timings Used for IDD and I0Q Measuremant-Loop Patterns

DDR3.1066 DOR3-1333 DOR3-1600

Parameter TaT-T g.0-3 114111 Unit
(=1 T 4 11 Gk
HoR{mn| 1578 1,5 173 ne

ARCTy ) T 8 1 nCH
AR mir) F a3 o] nCK
ARASmin) Farl 24 o5 nCE
T 7 B 1 nGH
AN i H 2 nCKE
nRFD a ] =] Gk
RFC 17 T4 e oK
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1.6.2 Basic B0 and D00 Measuremaent Conditions
Table 6: Basic 100 and IDDQ Measurement Conditions

Parawinr el Deszription
CHE H; Exiernal clockc o 10K, nRC, nAAE, CL: sexe Table 4; 8L 8 AL: 0005 H
o fing ore hank hn'h-H_nAET and PRE; Command, addraes, bank eadmest ingids: pamialy togging
v 00 atcrding o Table 5 Dol B0 MID-LEVEL; DM siatte af O
u.rrnml " Fuaeds aciivity. cycing wilh one Bank acthe & & ee 001,122, (368 Tabla @)
Tmnhl Eh.ﬂur and RTT: anabled in M2 OOT signak siable i 0; Pahem dobais: ses
&
CEE: M Exlemnal clock Ong 1CH, nRC, nRAE nBCD, CL: ses Table & BL: 8™ = AL:
g one banit fﬂlﬁﬂmmesﬂ F‘F:E.Ci:l;rrl:u'd. acddress, hank address imgebs, &la
¥ o . e .ﬁmmmluTuhh :
s e OM: sishia ai 0; Bark sty Cysing wilh ome bank el o & tme: 0001122,
S e Teblis Ty Dol bufler and FUTT: anabled in MRS DOT Signat stabla ot 0%
Pafeen cledails: e Tabls 7
CHE H: Extarel dock: o 808, CL: ses Tabla 4 BL: B AL JCG: alaboe al 1
B Command, address, bank sddrss Inpuls; padially 1oading accerding o Takds 8.
a Y on2s data W MED-LEVEL ; DM siabia i O bank scieiby: & Derks closad, olpul boer
curmant and RTT: enabied in mode reglsiers™; OOT signal: stabke ol 0 patiem delais s
Tabia &
CHE H: Extersd dock: an b0, CL; g Tabde 4 BL 8% AL O ICS: stablsal 1;
Pesch Command, address, bank sddrass Inpuls: padialy loaging accordng o Tabla 8
DT -Lirent ¥ Nt daa I-'IEI'J-'I-D-LE-.':EL. Dibi: siande O bank soiriy: & Darks closad cidpul bullsr
and RTT: snabiedin MRS DDT signal: topging scoording to Tetie [ paliern delais:
foe Tatie 8
Poiscterge stand by OD0ONT Lo defreticn ke for DD2NT, foweser magsunng | DOG current mshesd of 100
COT DD Garve i
CHE: L Exterral clock: on 10K, CL: see Tebile 4; BL:B™ AL: 0; 405 sizble o 1;
Paachonga [oms-oe o0 Command, addreas. bank Sddmes inguts; elnbie ol 0 dala U0 MID-LEVEL: DM
curnent shora et shabln @ 0 hank acivity: 8l banks ciosed; aulnd bulfer and BTT: EMR; QDT
sgnal siaia w0 mmmmmnﬂ"
CKE L; Exfamal clock: an 10K, GL: 58 Tablad; Bl 8% &L 0045 stabiaa 1.
Pyt osrge provssss - dorem oem Command, address, hank address Inputs: skabka at 0 data 110 MIC-LEVEL;
curnent st exdl DI -staalzbs & 0 Bsek adindly: ol banks clossd: outged bulfer and RTT: ansblad in
MBS QDT signad slable 38 (1 preciegs power down moda: S e
GHKE M Estermal dlock: On; 10K, G peo Toabin & BL: B*'; AL 0, /CS: sinble ol 1;
Prechonge et Doan Command. address, bank addrss Inpuss: shbis ad 11 data 0 MIG-LEVEL;
standby cumsn DM slabis gl (bark activily: ol banms climed; odpul e and RTT, anaiiad n
MR, GO shgred ssabla &
CHE H: Exsarnal picok- on; 1CH, CL- tea Tahke 4 BL: B AL: (¢ AC5: giabia &l T;
Coanmenend. addrias, hank pddess. Inpyls. partaly fogglrg acomdng n Tabls 8;
Al slanadby Caren [ R chata WO WTCLLEVEL; DY sbasbe o O
Dank pclivity. all Banks dpeey; culpal Euller sod ATT: sabiec in AR
mTﬂgﬁ:m:ﬂ;mﬂtﬂ::nuT“ﬂ
CHE L Exiemal clook: ong t0K, OL: seo Table 4; BL: 8% AL: 0; ACE: siable a1 1;
Briied poaver-tHnET ooap Command, addrass, bank addres spubs; slabe ol O dala 808 WID-LEVEL,
crrani Dk ebable &t 0 hard astinily: all banks ogsc oulped buffer snd RTT
MMI'II.IFI";CHJTHEHIL ahabin ol 0
CHE: H; Extornal chock: ang b5k, CL: see Toblz 4; BL: 8*1 % &1 - 0 /CS: H bobwessn:
RO Comenand addmes, bank addsss gty porbaly soggieg acconding o
Tabla 10; data MO: saimbss e
Dapmrading Duesl ead D4R data burst midh difieerant data hetwaen o DUrs: and thia mesl one BEConing oo
carrani Tabls 10; DM: stable al 0
hark acivity: sl harko opan, RD commanes 2ycing through bankoe 00,7,1,2,2,...
[es Tabia 10 Gulpul lnffar and RTT, seablacd i MRS QDT sigral: stabla sl 0
partiem dedaits: saa Takia 10
(ipmrating tursd read ] Eamummu:numn.rmuwmmgm:-:uM|mmm
1D cawranl Qe

10
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Table T: Basic (DD and 1000 Moasurernent Conditions. {cont'd)

Parameter Symbsal

Desoriplon

Cparating burst wiflo curend  IDDUW

CEE: H; External ciock: on; b0K, CL: seo Table d4; BL: " AL 0; M08 H babwaan WH;
command, aidress, bank addrass npuls: parkaly ogging ecooedemg 1o Tabke 11;
ki 1M seamies wibe dabia Burslint i df%ersed dats betweser one Burs) and tha nesd
o acrondmg b DDA Messumment-Loop Batiem table DR; shabls at 0 ek
activity: ol bhanks open,

Wil pomrands cyckng Sheough bankes: 0,0.1.1.2.2 . [sss Table 11} Outpul buffer
e AT weaadsbecd m 872 QDT sl stabie

& H: patiam dalats sea Tabis 11 -

Burek redeesh purrand [ ;"=

CHE: H; Extamal clock on: 0K, 0L, RRFC: see Tehie d; BL &' BL- (- 05 H
bz REF,;

Comerar, stdiess, ok podeess inpuls: parfaly logghng acoomding o Tatie 12;
data W0: MID-EEVEL: Dit stakla o 3

el acivity: REF command evanynRFC {Takka 12 outpul BafTar and RTT. anablad
im MA™: DOT signad: clabka at Ox patiorn

detnil e Tabls 12

Sof-refrmch ciarsm: nomal

T 00 855 ASH: deabled™ SRT

Hama™®, CKE | L: External chack: off. CF sred 0030 L) GL; 3en Tablad, BL: 3% AL
{0 825, command. sdcress . Bank address datn BOr MID-LEVEL; DM slable a1
s activity: Seifelesh operation; culpul bufler and BTT: enabled in WR™2, OOT
signal: MD-LEVEL

IampaEtura ranga N
Spif-refrms climant axinnded
iemperaiure range i

TC: 0o 8870, ASR- Disabled™; SRT: Exfencad™; CEE: L, Extamal clook: of; CH

A [CH: L CL: Tabde 4 Bl %' AL 1 A0, command, aotiness, Dank addrees, (H1a
PO WED-LEYVEL !

DbA: slabie sl 0 bank acivly: Exerded lerpsrabes sal-relreoh cpsrsion; culpul
faaifed and RTT: anabiad in MK"2; OOT mgnak MIOLEYEL

Dperating bank interlame
wid Gurrant noE

CRE: ) Eabema clock: o [CK, nRE, nfAS, nRCD, BBy iy, O see Tabes 4;
B 37 5 AL CL-1: MC5 H babwenn ACT arvd FRDW: Commaed, address, bank
addeess nputa; perkaby ggling acconling o Telda 13; data NO sbad dela aies
writh diferEnt data betewssn one s and the nexl ons accoming %o Table 13 Da:
stable al 0 bank sciiviby: bea Bmas misdesved cycling Frough banka 8, 1, .. Tpwith
different addmessing. s=e Tatie 1% outpul bufler and RTT: enabled in MR 00T
wignal: stabla of [ patern detail: gae Table 13

RESET: low, Exdumal clock: off, CR and )G low; CEE: FLOATIMNG: (28 command

BESET iow cueren Iboe ailiress, Dank addrass, Data K FUOATING, OOT sgral FLOATMNG
RESET low curmen! seading & wald ance povwsr 8 sinbls and /RESET has boen low
for ot el | mE.

Mmes: |, Bursl Langth: BLS funa oy MAS: MR bits [1,0] = [0,0]

2 MEBE: MNode Begiier

Chutpagt bufier enable: set MET kA2 = 1 and WRT Bids (5, 7] =[0.1]:
RATT_Hom eroble. sel MR Gils [3, 8, 2] = [0 1, 1ERTT_WR ereble; ol MRE bits [90, 8= 1.0

Sion e W

Prachisrgo poswar Soan modo: sat NS0 Bt A1 2= Ofor Blow Exdl or MRO 26 812 = § Tor fask awl.

Mrio seEf-relress VSR sel BRT Bl AS = (Mo disasbie o 1 50 enabie fealue.

Soil-sukues lamparalure rango (SRT) sof MED b AT = 0 for nameal or 1 for gsterded fpmgermium rangs
Raad st e ribhis kegucntial, ot MRD DEAZ =0

11
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Table B: IDD0 Measuromeni-Loop Patiern

CK, Bub  Cycla Comi- A AT AZ A
ICH CHE  -Leap number mand /G5 /RAS /CAS SWE ODT BA™ -Am A A8 -BE AP Data*
o AT 00 1 1. 0 D0 o © 0 @0 0
1,2 oo 1 1] 1] 1] 0 1] i il 0 [
34 oo i i i i 1] 1] a 0 il a o
Flepeat pathen 1.. 4 undll nRAS = 1, rurcale if necessary
riAS PRE 1 o 1 a ] 1] a o 1] a o
Hapmat patien 1.4 unlil nRC = 1, truncate §f necessry
1xARE ACT O o 1 1 0 i) a il 1] F o
0 i
",z oo 1 o o u] o 1] a o 1] F o
LG [, m I m I | 1 1 1 i 1] a a [ F o
Togging Statc H 43,4
Fapssal paflern nBE & 1, 4 umtl 1 = aRC + nRAT -1, Inandila il aecasaany
A nAC
+ nRAS PRE 0 ] 1 a 1] 1] a i 1] F L]
i Hepeal nRC + 1,8 unlif £ « nRC = 1, runcale I neosssary
1 2anRS  Fepeal Sub-loop 0, uss BA= 1 instead
z d s nRE  Repeal Subeloop 0, ues BA= 7 nstead
1 BenRC e 1

0. s BAe L i lead

Foles 1. DA muﬂh!mmlun'uléhuhmz D05, S 2w FLOWT IS

7 DO =ignats ars FLOATIN
3. BAIBADIDBAL,

12
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Table 8: IDD1 Measurement-Loop Patiern

CK, Sub Gyl Codrn- Al A7 A3 AD
CH CKE  -loocg mumbsr  marel /G5 RAS ICAS WE QDT BAY -Am ATD -AR AR -A2 Dets
[ Frl.'.:'l-' 1] [ 1 1 0 ] [ [ D0 0 —
¥, 2 oo 1 o 0 [ 0 L] 1] [ 0 0 —
34 oo 1 1 1 1 o] a 0 i o1 0 —
RAepeal patters 1.4 untl nRCD = 1, runcale i necessany
nACD (2] a 1 o ] a a i} o o a 0 DO
. Repaiai aaftern 1.3 unll cFAS = 7, Funcaie F neoesssery
2 LT PRE @ 0 1 1] 0 a 0 i o0 0 0 =
; Rapaal pattarm 1.4 unll nRE — 1, lrercarls i rebcisaansy
:;ﬂﬂﬂ ACT @ i 1 1 a a 1} ¥ a [ 0 =
¢ :_:TD B0 i 8 @& B A & 6 6 46 F b -
l;:mru.ru1 i 1+ 1 8 @ ©® o MO F 0 —
Togging StatcH ik
Rapaal paiten nFS = 1,.., 4 will nRC + nACD - 1. iuncas | necsasany
1;‘:‘2 in] a 1 o ] o ] 0 0 o F a Do ¥0011
Repeal pattern fHC & 1, & ol nRG #nBAS = 1, runcale T neoesssry
::HHEE FRE 0 ji] 1 1] o a 1} 1] o F i ==
i — Repes pallem nRC + 1., 4 unll 2 5 pRAE = 1. ncale § necessay
1 2anBL  Fepeal Sub-loop O, wse BA= 7 netesd
. d=nRC  Pepasl Sub-loop 0, e BA= D netesd
3 8= nRC  Fapesl Sub-locp 0, wee BA= 1 netesd

Mol 1

O st b o risas boaw Gl mnlﬂlmﬂ.lﬁﬂEmmmnghmﬂm.mnFme.
Burst sequence driven on each 00 signal by read command, Culsds Sursl opembon, U0 sigrals ars FLOATRG

B BAD 10 BA1

13
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Table 10: IDD2M and IDD3IN Mossurament-Loop Patiern

= Bub  Cyxle Cam- Al AT A3 AD
[ = CKE =Loop rumber mand ICE MRAS ACAS WE O ODT BAY Am AND -85 A -0 Dty
o 7] 1 o a a o ] [ 1 i o .0
g B_Y 0 g0 B W W -h
-, o 1 1 1 1 i i o 1 i E 0
1 a1 1. 1 1 B @ @ @0 o E o
1 AT Frpeal Sef-Loop 0 ik RA= 1 ireean
Togging SlaicH 7 Bl Aepeal Ssb-loop O use BAS 7 istea
E 121015 Fepeal Su-loop 0 uss BA= 3 instaad
Motos: 1. Ofd must ba deven low ol tha Sma. DOS, /DS ane FLOATING,
2 Dl signals ars FLOATING
1. BABAD @ BAT,
Table 11: IDDZNT and IDDEZNT Measurement-Loop Pattermn
(= Subh  Cycie Com- a1 AT A3 AD _
i CHE sLocp member mend JCE 2 /RAS /CAS MYE CODT BAY Am AID -85 A8 A2 Duds™
i 3] 1 [ o a [ o a ] i o o
B 1 & 1 o o i) ] o a [ i o0
3 o 1 1 1 1 o o a i o F /. D
1 o 1 1 1 1 o o a o o E 0
1 LA Bepeat Sus-Loop O Bl Q0T = 0 and BaA=-1
Togging SiobcH 2 Bixit  Fopeal Sub-Loop O bul DOT =1 and Ba=- 2
3 121 1h  Fepeal Sub-Loop O bl J0T =1 and BA=3

Holoe: 1. DA mued bo-derean low ol fha lime. DG5S, D05 are FLOATING

2 DO zignaie ane FLOATING
3 BA:BAD o BAT

14
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Table 12 IDD4MR and IDDO4R Messuremeni-Loop Paiiern

= Sub  Cyela Cem- w11 AT AL AD
MG CHE doog nember mand IC5S RAS /CAS WE OOT B JAm A0 -A% «AF A7 Data™
1] RO a 1 1] 1 a o ] o 1] 0 2] D000
1 O 1 i} 1] o a 1] o C 1] [ o —_
g &3 oy v 3 T 8 0 8 0 b & 8 -—
4 (2] a | 1] 1 d 1] o C [H] F o o0110001
5 ] 1 n 1} o a 1] ] (] i 3 [a] —_
8y i 1 1 1 1 L] ] [+ ] i F G -
Toggiing SlatcH 4 Bio 15  Hopoal Sub-Leop O, i BA= 1
2 IE 1223 Hepeol Sebeloop I Dol BAs= 2
a 24131 Aepeol Subeloop O, bl BA= 3

Hotems 1 DR must be detven bow allthe Bme. DOES, (OGS o weed accoeding Ioread tommand s othenss FLODTING
2. Bursl seguercs chivan on edch DO sgnal by read cormrsnd, Ouatisids bus| opsretion, DO pgnals are FLOBTIRNG,

3.  Ba:BaDHAT.

15
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Table 13 IDO4W Measurement-Loop Patiem

CK Bub Cyci Cons- Al AT A3 AD
iCH  CHE  Loop number  mand /C3 /RAS ICAS WE ODT BAY Am A1) -A9 -AB -A7 Data®
0 WR. D 1 0 0 1 0D @ @ @ 0 [
1 O 1 06 @ 4« 1 o 0 0 0 0 §4 —
B 2.3 Mmoo 1 1 i 1 1 o 0 @ @ 4 0 =
4 WR 0 1 0 0 1 0 0 @ @ F 0 N
5 O 1 a a 1 [} 0 a a F i _—
BT m, a1 1 1 1 1 [} 1] a a F o —_—
Topheg SstcH 1 1015  Repest Sub-Loop O bul BA= 1
2 %1023 Ropest Sub-Loop 0, bul BA= 2
BRI T ER- e L S
Momara: 1 Ofl milst D Srramn | 5l T s D05, \DOS ane wsad aoconding & wils cammaends, cinanves FLOATING.

2. Bursi segusnce dewen on each DO skgnzl by wrlie commanc. Ous ide bursl aceration, DO signaks e FLOATEG.

3 BAc BAD b BAT

Table 14: IDDSE Measurement-Loop Patiern

CH Sub Cycie Com- w11 AT A3 AD
im0} CHE doop nember mand (G5 /RAS JCAS 'WE ODT BAY .Am A1S -AS A6 A2 Dat™
1] REF D a 1] 1 5] 1] i a [1] a 0 _—
o 1,2 D 1 a ] o o Q i a Q Q 1 _
.4 Mma 1 1 1 1 o ] a 1] a E i} _
Toggling Shatic H ] Reges cycles 1.4, bul BA= 1
TR 5 o i s e
i T [T Tl
Motes: 1, Db sl B diiven ke 8l the fame, DOE, TS aa FLOATING

2. DL eignals ara FLOWTIMG

1 BA: BAD o AT

16
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Table 15; IDOT Measuremsnt-Loocp Pattern

CK, Sl Cyela Cam- At AT A3 Ab
ICHK CHE Loap pambar mand (G5 RAS CAS WE ODT BA™ -Am AID -AS -AS -AZ Datn*
u ALT Y [ 1 1 L] [ 1] u g e —
o 4 [SEELY a 1 ] 1 a ] [} 1 g 0 0 Q000003
2 [5] 1 fi fi b o0 4 O 0 O 0 0 =
Fiepaal abkrm D Gorenaesd unld nRRD - 1
nRAD AT @O @ 1 1 @ 1 © @®& © F & =
w NRRDFT FDR 0 71 0 T 9 1 0 1 & F 0§ o
NRRO +2 O 1 O ] o0 0 1 0 o © F 0 —
Fiepeal At O Lo unil 2 = niHL - 1
2 2 «nARD Repeal Sub-Loop 0, ba) B&= 2
3 A s PRAD  Repedl SUo-Looo 1, bul BAe 3
4 d = nRRD 5] k| i i} [l [1] k] 1] ] [ F [¥] —
figsed and mpagl shoes D Command uedl cEAW =1 F necsscsy
E nF AR Repoal Sub-Loog 0, bul BA= 4
nF &y
E -
pppn | FeReal Bubclooo d, bul BA §
nEAN
iy D Foepeat Sub-Loop 0, but 88 §
AW -
B + 3w RRD Fisal Sei-Loog 1, il B&= T
R s A ] 1 ] ] o0 T B 0 D F 0:—
= d = PARD femed and wepeal aboes D Command undl 2« aF &= 1 i recsssany
T EATFRN
+;':r"m:rclu11u|3||:-[r|:|Fr.'|—
Tegging SmicH o gp f:""—'“‘""' BEDA O 1 o i 1 o o {1 B F o0 _oomMood
T<nFRW O 1 DO .0 B 1 ©O @ ¥ 0 F-g =—
L] Rt above O Command urdll 2 ¢ rlf AW + nBRO =1
2w FAN
AT D a 1 1. @ 1 B 0 O @ @O —
+nRAD
2 = AR AN
11 n-Hﬂ::Htrmﬁ' [k} 1 B 1 0 1 =] 1 o 00 000oooo
ZunFaw 0O 1 0 & @ @& 1 @ 0 0 0 0 =
= nRRD + 2 Repeal stowe O Gomear unll 2 = nFARY + 2 = NRAD = 1
T e
1 i
2 2 5 ol Reged Sub-Lavng 10, bul BA= 2
T A NP
i
5 3w ARAD Repegt Sub-Loap 11, but BA= 3
W (Z=0bAW § 1. B 0 @ © 8 O & 06 06 0 =—

& d =« niRRD Asser ond repsst above O Command antil 3 = nRAW =1, H reosssary

Mobes: 1. O sst be drssn ke all the e, DGE, /OGS ae used according booread commands, clthenwise FLOATING.

2, st sacpmncs dewen onach DG mgnal by read command. Dt ice burest opserafon, DO =gnaks see FLOATING
i1  EA BAd o BEAL.
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2. Electrical Specifications

21 DCCharacteristics

Table 16: DC Characteristics 1 (VDD, VDDO = 1.8V 0.078Y)

Data rabe K16

Farameter Bymbol  |Mbgs) Fax Unit  Moks
105

mm‘;m’" moe 1R = h
1800 a5
= T

prostper. lomieatl T 155] 75 mh
00 20
= 30

ooEri 3% 35 il Fasi PO Exit
Prscwgs powsr—knam 1e00 40
standby cument prm 20
DpErd 1333 i b, Siew PO EaA

1B 70

Fregtums warcby cumenl T ‘,:g:'g :EE'. ik
16H a5

PegCrangs smndhy 1066 A5

0T cumant DO2NT 1333 a5 i,
A6 45

Pesghargs quist standby 18 40

curent D0p0 1333 45 i
1600 ~ _s0 o

Ari e powe - o curment 1066 17

(b fast cedt) DOXF 1333 18 -k
w0 — a1 -
1066

Adhostandbyernt OO g -
16H] (4]

Operating curment 10 125

{Burs! rezd operating) CEMA 1333 135 i

- s, B—

Crpsavading Gaem 106 135

(Burst wrigoperstng)  DODMW 1339 145 =4
1800 155
1066

Burst ratrash curent - i igg .
16 250

Al bank interesre read 1066 210

aurenl oor 1333 220 ma
1604 230

RESET I cument DG 17 il

18
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Table 17: Seif-Refresh Current [WDD, VDDO = 1.5+ DUOTEV)
Faramatar

Hymbal max Lindg Moips
Sef-retrash cureni .
ID0s A
romal Ismpeaturs angs 12 i
Brirmirash urean
IDOSET 25 il
exipnded lemparatine rangs

19
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2.2  PinCapacitance

Table 18: Fin Capacifance [DDRI-1066 1o 1600] (TC = 25°C, VDD, VDDG = 1.5V 0.0T5V)
DO o1 333 DOR-1800

Pararrater Symbsol Niipy W Mir Bl Min Miax Uinits Mofes
Imputhodipul copsciance T30 1.4 2.7 14 25 1.4 23 B 1,2
Inpek copaoinnos,
K and O CCE o8 18 o 14 0.8 14 oF '
L careT R dela
CF and JCK CIDCK L] 015 i ] 015 1} D15 o 2.3
Irpuiculpl capsciance
dalla, CIDDGAE o oz 1] [ 1 o 0.8 = 2.4
DOS and OaE
It capacinnos
foorinal, Badness,

il ] LS 135 LTS 13 0.75 13 pF =
i)
e CApERCEErGH (5ERA
{48 controd inpi-only CDI_CTRL -0LE 03 -0.8 o2 -0.4 o3 (= 28T
i)
Input copeckanoe defla, L -
A0 addressmmand caB & HES -4 04 .4 o4 B 289
il -orly pmal
Inputiouiput capaciancs
dedln, DOLO8, DOE, CIDEY -0.E 032 -6 [0 —.5 03 pF 210
IO0E, TORE, OGS
IPAipul capaciancs
of 20 pin CED _ 3 —_ 3 _ 1 | B 21

Pactas; 1. BENCUgh T DR, TOROS and JTOWS ps e Gierens Uncans, the oty makhes DO and DO 5.

VOO, WD, VES, WS ED applied and al ofer pins Noaiing (excepl $e pin under les], OKE, JRESET and OG0T as
nacessany). YOO = VODO = 1.5V, VEIAS=VDINE and araia ferminatiss off.

1 Abmohs valus of COR-CHCE

4. Armokis value of CICYDOSFCRONDAS).

5 Clapplies to DT, (G5, OKE, AD.A14, BACHSAT, JRLS, TTAS and /ve

& COI_GTRL appies o DOT, 55 and CHE.
7
1

e

COI_CTRL = CHCTRL} = (16 = (008 O
. COL_ADD CMWD applies o Ad-A14, BAD-BAY, IBAS. (CAS and MWVE.
4. CDi_ADD_CMD = CIADE CMO = 0.5 « [CICHCHITKL
ML CHG=CITE D) - 08 « [CIO RS-SRS R
11, dladeream esternial ioad capacfaron on 23 pin: 5oF.

20
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2.1  Standard Spaed Bing

Table 15; DDR3I-1066 Speed Bins

Epaad Bin DR 3- 1066

TOREoaRr w

Fymibal JCAS wiite labency  =un e Ui Hlnias

1, 1128 201 ns g

IRCD 11925 — Nk L]

iRFP 13.12% —_ Mk L]

iHC E0.EZS —_ n& 1)

1RAE ar.E B = tREFI ] 8

CH ) ﬁl:L-I:- CWL =8 20 3.3 ns 1,2 3,85
WL =k Frzspnasd Hesang ne i

ACH ) ERCL=6 WL=5 5 13 ne 1.23.5
Gl =6 Fimanrend e ne 4

{CE{mag] @CL=T CWL =5 Fadirepd Fasanrvesd ne 4
L =& 1875 T35 ns 1.23.4

1CH ) BCL=8 Ol =5 Fiscia e Risanel ne 4
W= 8 158 L33, nx 1.23

Bupparied CL patings 5ETH nCE

Eupporied ChYL sotings 56 K

21
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Table 20; DOR3-1333 Speed Bins
8 praeted Bl DOR3-1133
CLARCDARP e
Symbssl JCAS wriln Istency min max Unit Males
128
AP 131251 Foil [} 4
155
L (13128 = s ?
135
i {13135) - e 4
455
G {49.125) - = .
TRAS a5 9 = REF e B
BCH ) ECL=S CWL=5 0 33 r& 1,2,3, 4.6
CwWL=87 [Ptz iy ] Renprasid [} |
ECH () ECLS ML= 5 25 13 ra 1,2 1.4
CWL =6 Pl ] Resaresd [ 4
G =7 Fless arrviga] Rasaram [ 4
DEH ) EUCLET CWL=5 Precane Fatareed e 4
CWL=4 1575 T & 12,3, 4.6
CWL=7 Fregarcd Rasarod e 4
P fareg) LS CWL=5 Fesened Resereed e 4
L= 1473 <25 = 1,218
CiL=T [ e Hazpran s a
B () LS CWL= 5 6 [T—— [FPEr—" res 4
CiL=7 15 < 1 BTG g} y PG I
M g ) ECL=10 CWL=5& Py Ragaras:d Fa q
CWL= 7 15 < 1575 ns 123
Supaoried CL setngs E, &, 7.8 8 10 nCK
Supmoried CWL selings 58,7 nCK
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Table 21: DDRA-1600 Spead Bins

Sposd Rin DDRS 1600
CLARCDaRP T=ETED
Eymibil T AS wrihe IEancy min It it Heolas
- :
b {13.125) i s :
1375
IRCE {13.125] — [ ]
1i7ms
e {13125 = e B
Fh)
et {an. 124 = - »
RAS T b = SEFI s E
1CK {avg] fCL=5 Gl =g 34 1.3 s 1,2 3. 4,7
CML=AT R Reseraed Reserved e 4
0K v BCL =6 G =5 25 i3 s 1.2.3,7
ML= 6 Beserad Heserved b "
ML =78 Besnraad Faserved s 4
ACHK i) @0L=7 Gl =5 Resermd Razarved m 4
CiML = B 1875 W25 Lo 1.2.2,47
CWL=T Rt Pl sy m 4
CHL=# Fekcsniaed Ry s 4
1K o) ML:E Cifim § Retarsad Rassrven [} 4
SRL= B 1.2m =2 e 1.2,3,7
e F Resaraed Rl mearveid res 4
WL = B Reseraed Reserved ra 4
;WIWJ'E'EL'F L= 5 & Rssereed R essrued e 4
CiL=T7 15 LA L] U 1.4.3.8 7
CML=H Rmsmpand Rpgerved [ 4
ICH v BCL=10 CWL=5R o = vz = -
PiNLET 1.5 < 1.875 i 1.2,3,7
L= Rezered Riserve n 4
e e-ae % e
CiL=§
Sappocted CL geitings 5,6 T808 1L rCH
Fuppnried CWL sotings 5.8,7.8 e
Moles 1 T O sefng ond WL setimg resu® in bR (e imin ard 12K avgrme regquerernenis, ivhen making & ssieciion of

i

oK Lareg b, bot rmsad 10 B Tulilled: Riuirerments from L selfing a8 well a3 mquirs s Fom OWL seling

PCE e Thn [iits Since SDAS aency & N ey snelng - dals and Simba Ul ana synchienized by tha DL - &
possibla indermedale Boquenckes mey nol b guamnmsed An apolcation should vse the nast smaler JEDEC standand
b Careg s valies (3.0, 25 1 ATA, 1.6 or 125 whan calculasng CLINCK) = Wi ms) 1 K avginal, sourding up bo the
remdt “Soppored CL.

D s imdle Caicu bt 10RAG) + DA W01 Gedaricg A mdmd Thia nesaing DTR g b down 10 e nasd vadid
apaad bin {la 3,306 or 2.5n8 or 1.H75ns or 1.25ne1 This resull & HCH javg imas cormasponding B CL ssdachad.
‘Resarwed’ seliigs are rot alowed. User must program 2 diferent valua

Bty DO - 10058 apessd bin s supeiits furclioral operation al oy Tnegueenes as shown in fhe babls DOR3- 106G
Spead Eink which am ot subjeet b producson tesls bul verfed by designicharmciaizadon.

Any DOR3-1333 spead bin alno supponts functional operation atlower freguencies as shawn in the table DOR3-1333
Epesd Bins which s nol subjes o producion tesis bal venfied by desgnicharmcenzaion

By DOFRE-1E0D ppesd] ban @eo pupeorts furclioral operation al lower Treguences as shan m fhe lable DOR3- 1600
Epead Bins which is nol subject o produciion fesis bl verfisd by desgricharacenzaion

HREF depands o cparmiing case lampaalum {TC)

For douic ot supparting eptional doewn Binsing o CL = 7 and CL = 5, tAARRCOARPmss] must ba 131 25 no or bwar. SP0
seHings mast B programmed 1o maich.
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3. Pac Drawing
31 96-ball FBGA

Soider ball Lead frea | Sn-Ag-Cu)

Lir¥ mm

X0l eAEFIE )

+ INOEX MARK

L iy

If X=7.5, so Y=13 or 13.3;
If X=8, so Y=13 or 14;
If X=9, so Y=13 or 13.5;

o =

Y+01

4 L

#lo30]5 Al
ArToEE] _
1,20 Fime
$ =]
(LI — | | L N T ‘—:'
SENE By e
B 640 45 = 0 05[SlR0 15 WIS (A8
wlm Pl = =
Qaoo e
a0 0a > a
e d (o -]
ooad 3 00
[ S i3
- ooa [l
I%' [slEa s i E— E
200 o0
coon g
200 o Nl
£ 00 2 a
Qg 0 [4 MR
L s s R+ Nal
a0 0 Lh L]
/F o0 4 I.I
: :
BIDIER MARK — Hﬁ]]ﬁ"
.E
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NOTES FOR CMOS DEVICES

A} PRECAUTION AGAINST ESD FOR MOS DEVICES

Exposing the MOS devioas 10 & strong electric Beld can cause destruciion of the gate
oxide and ultimately degrade the MOS5 devices operation. Steps musi be isken fo slop
generalion of static sleciricily as much 86 possible, and guckly dissipale i, when once
il has cogurred, Emironmental conirmol musi be adeguate. When i is  dry,  humidifier
shoud be used. B is recommended o awvoid using insdlators Ehal easily build statc
elaciricily. MOS davices must be siored and transported i an  anli-stalie  cortainsr,
static shialding bag or conductive material, Al test and measurament wols  nclsdng
work bench ard floor should b groonded. The operdor should be  grounded. using
wrist strap, MOS devices musi nol be loeched with bam hapds, Gimilar  precaulions
nead lo be taken for PW boards wilh semiconducior MOS deviees on il

E| HANDLING OF UNMUSED INPUT PINS FOR CMOS DEWVICES

Mo conmection for CMOS devices inpul pins can be a cause of malfunciion. T no
comnechion s provided o the inpul pins, il s possible thal an inlemal inpul level may
be generaied due o noise, elc,, e cawesing mallunction. CMOS  devices  beheanse
differently fhan Bipolar or NMOS devices, npul levels of CMOS  devices musl  be
fiwex] high or kw by uwsing & pullup of pull-down circuitry. Each unsed pin should be
agonneched 1o Voo or GND with a resistor, & i 5 considersd o hawe @ possibilty of
baing an output pin, The wunused ping must B handled in sccordance  with  the
relatad specidications.

(7]} STATUS BEFORE INITIALIZATION OF MOE DEVICES

Power-on does nol  neceasarily define  InRlal status of MOS devices. Producton
process of MOS does ot deline [he  initial operation status of the oevice.
immediatsly after the power sourcs is twmad O, the MOS devicas with reset functon
have not yat bean initislized. Hence, power-on does nol guaranies catput pin ewvals,
W3 pattings o contents of registers, MOS devices are nol initialized wntil the resst
signal 5 received. Reset opsration must be exscuted immediataly after powar-on for
DS devices having resat Tunctian
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