2G bits DDR3 SDRAM
P2P2GF4ALF-GGN  128M words X 16bits

o
=
1
= Dansly. 20 s & Doutie-tisa-rale achileciee o deis rarsiers per clods
w Oyganicafion CVEH
— AR x 16 e e A ke & The higreapesd dabn raneder i3 realized by thie 8 bils
o Pasach prefetch: ppelined archibecine
Dbl FBGA & Bdremional differsnial dala simehe (D05 and OS5 =
raremitiedyocoyod with Saln. for copluning dafce o - tho
~  Laad-freo {FoHS complam} and Halogon-fraa el R
& Power supply LSV (Typ) = D05 s acige-abgned with dath Fr READS; conbar-
[ i i DU aigned with daka - It
WD, VOO = 150 4 0075y o -'l:.'l'- e . i
. & Flevir i - - » Differnciinl clocE Lt > and FCK] -
Ohdbpa’| 3300 b pas 1 0SSN bps. (ma | o B e ond DS inreions wih K ¥ KB page He =
=r = s Lt — = _ = b v 5 Ta
e e =
) FIELT wni b anbened onosach posdive CR sckges data and ]
L] et Bk &g of 25
| o T E.l-}.l Aer wrie mmie o i 1T -
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Crdering Infermation
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Far mimber reviian wnrde « hib | Banks |C LR D

Part Number

P2 P2 GF4A 1G&G N




P2P2GF4ALF-GGN

5Ll FEG,

of of of of 02 of 02 008 of of of

| cm Gm_umﬁ_mcm cmnmmmcwﬂnﬁcm

of oF 08 o o5 of om mmmmcmﬂ 0%

of of 08 of of of of oz 0% o¥ va DL

of o 0 ¢ o8 cmomﬁcncﬁﬁcm
g T

of _u_m of 0§ 0% of 0% o oB off o2 of

Fin Configurations (x 16 configuration)
tene fndicates aclive low signal,

Pin Configurations

= [ | u =1 = - = = B 13 -

Mo wies




P2P2GF4ALF-GGN




P2P2GF4ALF-GGN

1.2 Operating Temperature Condition

Table 2: Operating Temperature Condition
Parsmoter Symbol Rating Unit Notes
TC Q10 ~95 < 1,23

Nates: | Coerning IeToerstirs s the Gase surface iargeratuee on the cenlentop side of the =8
2 Thes Normal Tarmpees| - Oershures e ol DRAM spw

B e T e e o e
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1.5 100 and ID0G 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
and 1DOC measuwramants

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-aeemaged cuments with al VDD bads of e DDRS SO0RAM

urder Lest fiad tagather. Any D00 cument i notincluded in 100 currents. ; -
4 AT e ety Crgsaks nn IEVOVTRIT amd IIVOAG e mpcnnspo e an dmn. guasgmian goereyrbs i, ol LT sl | 1

Aafd Lo sl e begetings Arg 0 et o5 ool ieclies o e Larels

bale D00 vaites carmat e deeciy usestio caloalate 0 power of e DEARZE SDRAM. They conbe weed 1o =uppas
cowTREFIET d Saniblanig O ot B aciual P23 Some a5 el a1 cormelalisn inem samlased clianne 1702
reavenr b aglisa shannoe 0 pasaesr supgeicd By 10D maasirerw e

For 10D and 100G 1_.:- e A e E e ) R L TR R - nd & VIR - TR A
s Land @ Vi< 5 e Y G - IH i

surameant-Locp Patlern Bble
e bt s not limited io setting.
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|
(=] [In]a
\ Y
|
WD ATininle]
e— IRESET
o—.CK, FCK bR
| SERAR DGE, fDaS, HITT = 2]
o i DG, DM, F————vDDaR
¥ TDOS, [T0aS

e— [HAS, K2AT WE
1 Address BA
p— 0T

= 2

WEE Y550

Figuire 1: Measurement Setup and Test Load for DD and IDD0 Measorements

Anglicaiion sgeciic
ey hareesl DD
s onmaed Teal ioad

Channal o~ iooG

110 pacanas
wirul T Pl ) [l B e g o)

:-“{ Correlatinn

Channsl VO power
numbar

Flgura 2: Carrslation from Simulated Channed 0D Pewar 1o Actual Channad 10D Powar
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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152 Basic DD and 100 Measuremant Conditions
m'mm_maummw
Parawsior ST Digrs27i pddan

Ptz pressss - dorem
curment fost et i
Prscharges quist nmmand. addnegs, : Ing ﬂﬂtﬂ"tﬂlﬂ.um
shandby cument !J'H:h bl il 0 - 3 e oulpul bufer and RTT, anabied in
LT e 1
3 cicck: on; 10K, GL- see Tabke 4 BL: B, AL: (1 AC5: miatia &l 1,
Asinm slandby camam L eRL ;Do plomle 0

] ﬂﬂ;pﬂnm:bhh:m'l'ﬂa
fﬂiE‘LEﬂn‘nl.li:hdLu; 1CK, CL: sep Table 4; BL: 8% AL: 0; ACS: siabie a1 1;
Brting poaver-tinsn Ilﬁ Command, address, bank pddress mpubs: slabie ol O data 80 MID-LEVEL;
< D ekable a0 herb activily: all bans apen ouipod buffer and RTT
‘onablad in MA™T; 00T @ignal stebio a0
CHE H; External chack: arg [0K, GL: see Tobke d; BL: B AL~ 0 I55; H bhetwesn
AL Comaand addies, bank addwes mputs: porkaly Sogging acconding o
9 Tabla 10; dath BO: sasmbes oo
%Mmm OOH4R data bursl s difierent dsla Detwesn ona DUNkT and T fss onie BECNTING oo
Tabls 10; DM: stabls al 0
Iutnnl.l:i_lr.qlmupm. Fﬂ-mmmrﬂ.ﬂl barpm 000.1,9,2,2....
{nea Tabls 103 Culpul lar and FTT, seablecd i ML ODT signal: stable ol 0;
panem dedsils: e Takks 10

WMW' DD anmu::nhmnmmmmwum
IDOC Garrant LB

10
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RESET: low, Exdumald clock: off, Ci and JCK ow; CEE: FLOATIMG: (CE command,

BESET iow cueren Iboe sijiress, ke addmss, DEa O FLOATING, QDT sigral FLOATNG
RESET low curmen! seading & wald ance povwsr 8 sinbls and /RESET has boen low
for @t ksl |mE.
Mmes: |, Bursl Langth: BLS funa oy MAS: MR bits [1,0] = [0,0]
2 MEBE: MNode Begiier
Chutpagt bufier ﬂ'_ _ﬁé‘“‘w I8
RTT_Morm erabbs: o o i'nbhulhlﬁhh[‘ll.‘r.ﬂ] [1.|H.
1 Py ) It m—q— ‘ N 1 EE R T A%

11
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Moloe: 1. O misk b -drivan kow al tha tma. DO, 'DOE oo wied according 10 resd commandd, oiansion FLOSTIRNG.
2 Bursigaquence drivenon sach D0 signad by read command, Culsds Sumst opamabion, 00 s igrals ams FLOATMNG
3 BA;BAD KiBA1

13
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Table 10: IDD2N and IDD3IN Moasurameni-Loop Patiern

N-4 Sub. Cwvcls  Com- _ AT AT A3
KK CKE  -Loop member  mand ICS MASE s wE 00T

Holoe: 1. DA mued bo-derean low ol fha lime. DG5S, D05 are FLOATING
2 DO zignaie ane FLOATING
3 BA:0AloBAT.

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- A AT A3 AD
ICH CHE Aoop number  mand S8 RAS JCAR WE  ODT BA&Y GAm A1 A9 AR AT Dara
Q WR D 1 0 0 1 g 0 g @ @ 0 (RN
1 o 1 Q 0 0 1 o 0 a @ @ 0 =
B 2.3 m,m 1 1 1 L 1 o ] a 7] Q 0 —
d WR 0 1 L] ] 1 o ] i} a F ] 01001
) u] 1 a a ] 1 o ] a a F ] —
BT m, o 1 1 1 T 1 o ] a a F ] —

Toggerg SapcH 1 B0 15  Papest Sub-Loop 0, Byl Bi= 1
2 o2  Ropest Gub-Loop O, bl Bay= 3
T @A Pt S Loon 3 bl B3

Womas: 1 DM mikt ha Srmn o 5l T bme. DOS, D05 & usad aoconding & wills commands, cinansss FLOATING.

2, Bumisstepec im0 R O —— - PR

A B By E A

Mofes 1, Dbl et B diiven ks gl he fima, DOSE, MCS aa FLOATING
2. DL eignals ara FLOWTIMG
3 A 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.

17
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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



P2P2GF4ALF-GGN

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 19 DDRI-1066 Spend Bins
Epead Bin O E-1066

21
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Table 21: DDRA-1600 Spead Bins

Sposd Rin DDRS 1600
CLARCO-RP 15-11-01
Eymibil T AS wrihe IEancy min It it Heolas
- :
b {13.125) i s :
1375
IRCE {13.125] — e ]
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
ML= B Rerbarud Ry s q
1K o) ML:E Cifim § Retarsad Rissrviei i 4
L= 6 1.8 =25 e 1.2,3. 17
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
ICHEvE BL=10 CWL=58 FeEarend Riassrved [ 4
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
oK Lareg b, bot rmsad 10 B Tulilled: Riuirerments from L selfing a8 well a3 mquirs s Fom OWL seling
7 nCK[awghmin limits Since SOAS ency & no ey anelng - dals and Simba Ui ana synchienized by tha DEL - &

poasibbs drdermedale

Poquencies. moy nol e guammsed. An applicabon shoold vse the nest smader JEDEC slandond

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.
3 I il Dol 10RO + 1A NCL sanion A rmumd T resuming iR tee I i nes vk
apani wih L 3,308 or2.5nc of 16750 or 1.25ms). This resul i HCH | avwg imax mrrnm-m'-"'r; ) 5# Ltactad,
wed” selirgs aee rok alowed. Dser must e e aciftererl valon
b ' o L5 DR 3- 10055 apes] bin Ste pumpirnts Frctiors] opsrstion b ko Fregusncies g sheram in $he bebks DOR3- 1085
“E-|.+|-H"| :Il'll wltich AR T 5 Dt O picdiesson bels Dol venfsed by R sgini o sraciani 2aion

AR TP 1 330 s o] b A e 5 nende T Lomeeading abioues Freiuan mas s S hoeam 0 fhies kahds OR339
nﬂmmlnmummmmmmmmn

23
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3. Pac Drawing
31 96-ball FBGA

Soider ball Lead frea | Sn-Ag-Cu)

Lir¥ mm

X+0.1
= EaE
2 ¥ st
P 1]
) /
1
. 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;
g !
o
+H F:
>
1L i
| 0.20]5 A
FpEiCEDEL i
By Gl
B P40 45 + 005 E N0 15 wa [alE]
aonq o 7
ooaQ Lo 5 e
aoDQg s N
oo O (= B Mo
nooa 30
[ B 2 od
I%,. ooo i
Qoo o a— E
aoa 2 CO
aoo 50
oo n nlal
nEa ] m B Bl
Qg (el
o oo O30
a0 0 Ly L2 L]
., poo 3 & F
/f- N i
HDEX MARK — rmﬁ
4]
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