SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM

DDR SDRAM Unbuffered MODULE

184pin Unbuffered Module based on 32Mbx8 & 64Mbx8

64/72-bit Non-ECC/ECC
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SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM
1.0 Feature
e Vpp: 2.5V £0.2V, Vppe: 2.5V = 0.2V for DDR333
e Vpp: 2.6V £0.1V, Vppe: 2.6V = 0.2V for DDR400
¢ Double-data-rate architecture; two data transfers per clock cycle
e Bidirectional data strobe [DQ] x8)
e Differential clock inputs(CK and CK)
e DLL aligns DQ and DQS transition with CK transition
e Programmable Read latency : DDR333(2.5 Clock), DDR400(3 Clock)
e Programmable Burst length (2, 4, 8)
e Programmable Burst type (sequential & interleave)
e Edge aligned data output, center aligned data input
e Auto & Self refresh, 7.8us refresh interval(8K/64ms refresh)
e Serial presence detect with EEPROM
e PCB : Height 1,250 (mil) & single (512MB), double (512MB) sided
e SSTL_2 Interface
e 66pin TSOP Il package
2.0 Ordering Information
Part number Density | Organization | Component composition | No. of rank Height
X64 Non ECC
D32PB12C25 | 512MB 64x64 32mx8 TSOP I 2 1.25”
D32PA512N 512MB 64x64 64Mx8 TSOP I 1 1.25”
x72 ECC
512MB 64x72 32mx8 TSOP I 2
512MB 64x72 64Mx8 TSOP 11 1

3.0 Operating Frequencies

CC(DDR400@CL=3) B3(DDR333@CL=2.5)
Speed @CL2 133MHz
Speed @CL2.5 166MHz 166MHz
Speed @CL3 200Mhz
CL-tRCD-tRP 3-3-3 2.5-3-3
4.0 Absolute Maximum DC Rating
Symbol Parameter Rating Units
Vi, Vout Voltage on any pin relative to Vsg -0.5~3.6 \
Voo, Vopo | Voltage on Vo & Vddq supply relative to Vss -1.0-36 v
los Short circuit current 50 mA
Pd Power dissipation 1.5 * #of component w
Tsto Storage Temperature 55~ + 150 °C

Note:

. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
e  Functional operation should be restricted to recommended operating condition.
. Exposure to higher than recommended voltage for extended periods of time could affect device reliability.
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SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM
5.0 DIMM Pin Configurations (Front side/Back side)
Pin | Fron' | Pin Fron | Pin | Front | Pin Back | Pin | Back | Pin | Back
1 VREF | 32 A5 62 VDDQ 93 VSS 124 | VSS 154 RAS
2 DQO 33 DQ24 | 63 WE 94 DQ4 125 | A6 155 DQ45
3 VSS 34 VSS 64 DQ41 95 DQ5 126 | DQ28 156 VDDQ
4 DQ1 35 DQ25 65 CAS 96 VvDDQ | 127 | DQ29 157 CS0
5 DQSO | 36 DQS3 | 66 VSS 97 DMO 128 | vDDQ | 158 CSs1
6 DQ2 37 A4 67 DQS5 98 DQ6 129 | DM3 159 DM5
7 VDD 38 VDD 68 DQ42 99 DQ7 130 | A3 160 VSS
8 DQ3 39 DQ26 69 DQ43 100 VSS 131 | DQ30 161 DQ46
9 NC 40 DQ27 70 VDD 101 NC 132 | VSS 162 DQ47
10 NC 41 A2 71 *CS2 102 NC 133 | DQ31 163 *CS3
11 VSS 42 VSS 72 DQ48 103 NC 134 | CB4 164 VDDQ
12 DQ8 43 Al 73 DQ49 104 vDDQ | 135 | CB5 165 DQ52
13 DQ9 44 CBO 74 VSS 105 DQ12 136 | vDDQ | 166 DQ53
14 DQS1 | 45 CB1 75 CK2 106 DQ13 137 | CKO 167 *Al3
15 VDDQ | 46 VDD 76 CK2 107 DM1 138 | CKO 168 VDD
16 CK1 47 DQS8 | 77 VvDDQ 108 VDD 139 | VSS 169 DM6
17 CK1 48 A0 78 DQS6 109 DQ14 140 | DM8 170 DQ54
18 VSS 49 cB2 79 DQ50 110 DQ15 141 | Al0 171 DQ55
19 DQ10 50 VSS 80 DQ51 111 CKE1 142 | CB6 172 VDDQ
20 DQ11 51 CB3 81 VSS 112 VDDQ | 143 | vDDQ | 173 NC
21 CKEO | 52 BAl 82 VDDID 113 *BA2 144 | CB7 174 DQ60
22 VDDQ | KEY 83 DQ56 114 DQ20 KEY 175 DQ61
23 DQ16 53 DQ32 84 DQ57 115 Al2 145 | VSS 176 VSS
24 DQ17 54 VDDQ | 85 VDD 116 VSS 146 | DQ36 177 DM7
25 DQS2 55 DQ33 86 DQS7 117 DQ21 147 | DQ37 178 DQ62
26 VSS 56 DQS4 | 87 DQ58 118 All 148 | VDD 179 DQ63
27 A9 57 DQ34 88 DQ59 119 DM2 149 | DM4 180 VDDQ
28 DQ18 58 VSS 89 VSS 120 VDD 150 | DQ38 181 SAO0
29 A7 59 BAO 90 NC 121 DQ22 151 | DQ39 182 SAl
30 VvDDQ | 60 DQ35 91 SDA 122 A8 152 | VSS 183 SA2
31 DQ19 61 DQ40 92 SCL 123 DQ23 153 | DQ44 184 VDDSPD
Note: * These pins are not use in this module
6.0 Dimm Pin Description
Pin Name Function Pin Name | Function
A0~ Al12 Address input (multiplex) DMO ~ DM7 Data in mask
Power Suppl
BAO ~ BA1 Bank Select Address VDD 25V for%’gR%g’ 2.6V FOR DDRAQ)
. Power Supply for DQS
DQO-DQ63 Data input/output vDDQ 2.5V for DDR33, 2.8V for DDRA400)
DQS0~DQS7 Data Strobe input/output VSS Ground
EE(Z) CKO~CK2, Clock input VREF Power Supply for reference
CKEO, CKE1 Clock enable input VDDSPD Serial EEPROM Power/Supply (2.3V to 3.6V)
CS0, Cs1 Chip select input SDA Serial data 1/0
RAS Row address strobe SCL Serial clock
CAS Column address strobe SA0~2 Address in Eeprom
WE Write enable VDDID VDD, VDDQ level detection
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SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM

7.0 Functional Block Diagram:
7.1 512MB, 64x64 Module (populated as 1 rank of 64x8 SDRAMS)

50
DQs0 W D\ 4 — "
DMO/DQSe —H— | DII4DQS13 A—
oM T DS L E jre
DRI —I00 D32 —v{ I 0
DRl —A{Io! o0 DQ3s —A{ 10 1 o
D —W{Io2 D34 —A—{ 102
DRF —N—{I03 D35 —A—{ IO 3
D —A—I04 D3 —A—{ 104
DQs —A—{I0 3 D37 —A—{ 1D 5
oS — D& D38 — M IO 8
DT —A—{L0T DQas —A— 107
DOs1 AP DQS_i - |
DMUDQS10 —~— DMSDQS1d ——]
oM 5 Dgs oM T Dgs
DgE —w{I00 D40 — A IO 0
DE —A—I0 1 ol DQal —A—I0 1 05
Dgle —A—Io 2 D42 —A—{ 10 2
DIl — A0 3 D43 —A—{ 103
oglz —ae{lo4 DQss —a-{ 10 4
QL3 —A—{I0 3 D43 —a—{ 110 3
D14 —A—{IDS DQas —A—{ LD 6
D15 —A—L07 D47 —A—{ L0 7
D o DQs6
DQSI ——q DMEDQS1S —w~—|
et S oM T Dgs
DQle —A—{ 1o o EE —d E;I
17 —W—|T0 1 —A—{ D s
ﬁ:s :-'v‘— 02 e DRIl —A 102
DQle —A 103 DSl —a{ 13
D20 —ae- |10 2 DRIz =AM L0 4
D2l —A-{T0 5 DQ5: —A~TD 3
DGz —n-|ros Dgs —a-{ro s
Dgy —nw={ro7 DS —--{1o7
DQ53 - DQET M
DAM3IDQS12 —— DMTDQ518 ——a——
oM T Dgs DM § LG8
ogad —pe-{ron D36 —ALD0
D2 —w{1ol D3 DT —A I ] o7
Q6 —n-|1oz Qe —A—{LD 2
DT —a-{ros D38 ——{ L0 3
D —A{ 104 D —A—{I0 4
Qe —A—{I0 S D8l —A—{I0 3
DQan —A-{1os D6 —A-|LO 6
o3l —aein T D83 —A—{LO T
Seral BD * Clock Wiring
ol — Clock - i
WP > 5DA Ingut "DRAM:
_£ A0 Al A2 *CEQOTED | 2SDRAM:
| | | *CELICE] I 5DRAM:
SA0  SAl 5A2 *CEXTRZ 3 SDRAMs
* Wira per Clock Loading \ntes

Table'Wiring Diagrams - o .

BAO-BAl ——#—= BAO-BAL: SDRAM: DO-D7 T : ﬁ:ii E’E“ wng i i shows as recommended

AD-Al} ——jp——s- AD-ALL: SDRAM: DO-I7 . DQDOS/DMCEE'S relationships must be
FAT —&—= FAT-SDRAM:DO-D7 mamtamed a5 shown,

[

{ ] - %N e S JP U -
FAT — 4 —= TAS 5DEAM:D0.-D7  YondFD SPD i RQ DQ":-.: Do 'I-DQS:.E.-I.'II:I. 5 22 ohmms = 5%
B e £ - - . - Vppm 5oap connactions
CEB)———» CRE: SDRAM:D0-D7 Voo'Voog i DO - D7 (for memary device Vpp. Vpggk
WE —#—= WE SDRAM:DO-D7 Ve — I ——— j_ L0-T7 STRAPOUT {DPE&] vm_kmq
1;-'?.'5 0o-T7 S-.l.-.R_iil..E'I“‘I 1‘-..,..’| ":lj_ VJEQ

A

Bl A FAS, CAS, WE resistors: 5.1 ohms

+5%

Voo —o :—] Strap: see Motz 4
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SUPER * TALENT

THE POWER OF MEMORY

512MB Unbuffered DIMM

DDR SDRAM

7.2 512MB, 8x64 Module (populated as 2 rank of 32x8 SDRAMS)

_ 51
S0
DQ S.I:I \.-...t D\ 5-1- - ‘-':"" r
DMO/DQSe "1 | | | DEMDQSIZ —w—p | !
oM T Digs o T DS i Dnd T D35 DE.'.' T DS
pgo —a—{roo oo Dgal —-:t Loo o
pal T el oo lia:  Df o i - R
EE‘.‘ A e —lo: D35 —A {10 3 -
PRV iy Lod DQ3§ —A—{10 4 o4
gqs —i o [ Joos DgaT —at-{ro 3 ros
ogs —A—{LOs L fros e —zos
Dg7 —A{Lo7 Lo Dgas —w-{Lo T -
DQsi W 1 | DA DOSTE — o — !
DMLDQS10 e I 1 L13D0 1 I 1
oM % DS DM § DJs —_ “;_CD?:I.: T Dgs Dmﬁ.: R
DgE —w—Loo - ron 0 —A—LD -
oo » Haoo e N
Dol —arros e D —-10 3 —fos
DQIz —A-lo 4 | o DO~ L0 4 —juo¢
DQl3 —a-|Io Lo D@45 —A- L0 — E%
DQl4 —A—UO S T D@ —W- |0 6 10§
D15 —a-1o7 - DT —-[Lo T o
DOS : e —— ;
DM2DOS1] —w 1 I I | DM6DQS15 —W ' I :
— ICDE'.E R v || mn;-.: T DQE I mDé\: 5 D35 —-[:EE?[ 5 DS
S : : 40 — AT ] 1ot .
el m ;5. oW 535: S e
E oA e I DG3l —A-1e 3 o3
o —e 1o T p— Dgi —AT 4 L ros
e I Dga —{10 3 ros
Dz Ep I D54 —A {0 6 —{ros
DQa3 —A—Io T —{1a7 D5 —M-{ID T —roT
DQS3 o ]- 57 T
DM3/DQS12 —a— | , | 17DQS16 —w—y ! .
_ ) T Do o T b — _DBELI oDy | | DM oD
n 5 D3 —¥e!  pu e SR kel o
2 I {102 18 —A—{ 10 2 I
non o2 1103 D@ — 103 —ro3
28 103 | 104 DSl —A—{10 4 -
29 - [ 1o DOS1 —A—{10 3 | {ros
Esi I {106 Dgsz —w—{To s ——1os
g3l —a 10T {107 Digss —w—|D0 7 -
Vi SPD SPD
Vo Veng " 00 - D15
- — =o-DIs Serial FD
Vier “—D0-Dls SCL o
Vg - Do -D15 we s
1 . . J__—_ Al Al A2
Vioom —— Smap: see Note 4 = | | | Motes:
A0 3A1  sA2 1. DQ-to-1'0 wirme 15 showm as recommended
but may be changad.
R 2. DOYDQSDMCEE'S relationshaps nust be
BAD-BAIL #-—n BAD-BALl:SDRAMs DO -DL3 _ * Clock Wiring mamtamed as shown.
AD-AI3 o w AD-AI3:SDRAM:DO-DIS Tt SDRAM: 3. DQ, DQS, DM/DQS resistors: 22 obms = 3%
JR— - . - = 4.V strap connections
(EEl— © RAM: DI - pp— p oD
e IE S?l-‘l ’ ?M flj *CEOCED | 4 SDRAM: (for memory device Vg, Vopok
RAS W—= BAS: SDEAM: D - D15 *CELCEL & SOEAM: ';_\ . DUT © *OD: YDDg
— . — . *CETED | 65DRAM: SIRAP OUT (OPEN): Vpp = Vopg
CAS We—e= AL SDEAM: DO -D15 STRAP I (‘-':’:,) Yoo T—"‘vDDQ

CEEf——*

WE

e

R

CEE: SCRAMs DO - D7
WE: sDRAMs DO -DI5

* Wire per Clock Loading
TableWiring Diazrams

LA

=5%

. BAx, Ax FAS TAS WE resistors: 3 olms
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SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM

7.3 512MB, 64mx72 Module (populated as 1 rank of 64x8 SDRAMS)

_
DQs0 o []0154 o
DM0/DQSS ——a g | DMADQS13 ———] |
DM §  DQS oM T DS
D —A—LO0 D3l —W—IC 0
DQl —A—Iol isli] EEE.,_., _1:,':_%2 1 o4
W g 34 — 1
333 = 33 D35 —w—{ 103 3
D4 —ATO4 Eg;t —:::: ig;
5 — b T —N
33; ﬂ":— : 35 Dg3s —A—{T0 6
D7 —A—TOT Dg3s —a1a 7
D=1 A DQ’%S -
DAMLDQS10 hi— DM5DOs14 o
oM 5 Dgs M T Dgs
DgE —A—Ioo DQAl —A LT 0
- A e =
DgIL —ae {103 65— 103
DQiz —w—{1o+ DQ# —A- {104
e Y
3815 — s DQ&T —-|10 7
DOs2 - " D054 -
DM/ D051l —w— DM&DQSLs ——]
1 - 1-:D§: 5 oS DOHE —A™ 'n:-B:l:L[ §ooes
e -
7 Zwjiol o S
18 —-|103 DgEl ——103
o —a—{I0 4 D5z —A—L04
1 —A IO S DQ53 —arl0 S
11— T 6 D3 —A|l0s
13 —AI0 T DQss —A-lo 7
D53 A Dq_ 7 A
DM3/DQS12 —w—— DMTDQ516 ———
oM T DQs D [:)D:‘.: T Dgs
DM ——{I0 0 36 —A IO
R S
i sl
Do —a |70 s Dgsl —A—Do s
Dg3t —A-{10 4 Lge =L s
D3l —A={ID 7 D8 — L0 T
DQ S8 — W * Clock Wiring
DMEDORLT ——a— Clock N
it | 14 EQS Serial PO :I:]:l'l[ SEDRAM:
CBI —Ar{T00 - p— pE—
: 3CL *CEOTED 3 SDEAM:
GBl —wi01  pg —lur l+—+5Da *CELTE] | 3SDRAM:
B3 —alros Lla a1 w +CE)TED | 3 SDRAM:
elimve o sk sA1 sk * Wirepe Clock Londig
CEE —siTos ) Table/Wiring Diagrams
CB] —A—I07 Notes:
_ 1. DQ-te-I'0 winng 1z shown as recommendad
BAO-BAL s—m= BAO-BAL:SDRAM: DO -D3 but mav be chanzed,
Ap-Al3 H—w AD-AIISDEAM:DO-DE 2D SO 2. DQDQSDMCEE'S relationshops must be
FAT —&— TATIDRAMSDO-DE VinVino _ maintained as shown.
) e e e D0-DE 3 DO, DQS, DMTMS resistors: 22 ohms = 7%,
TAY ——w—= TATSDRAM:sDO-DS Ve — T T . oo.ps 4 Vppip strap commections
CKEQ——— CKE: SDRAM; D0 - D§ ¥, = e %?‘mﬂmﬁ%dﬂégf&’:% Vopg):
5 = RAP (OFEN): Vpp =V
WE — 4= WE SDRAM:D0-D8 . RO
Vioom —s Sirap: ses Wote 4 STRAPIN (Vgg): Vpp # "DDQ-

5. Bhx, Ax, FAS, TAS, WE resistors: 5.1 chm

+58
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SUPER * TALENT

THE POWER OF MEMORY

512MB Unbuffered DIMM DDR SDRAM

7.4 512MB, 64x72 Module (populated as 2 rank of 32x8 SDRAMS)

_ 51
S0
DQS0 e ] B s — r
DMODQSe — ] I | | D¥4DQs13 — | |
oM oS DM §  Dgs DM T DG Do T LGS
DY —M{IOD ’ (o0 P D3z —~ Lo —{zon
DQI —NID ] oo —{01 oo D33 —aA—l0 1 T4 il 013
Dy —A{roz —{voz L34 —anlo 2 e
D3 —A—I03 —|103 D33 = lo o
Do —A{TD4 (1o D35 —w— (LD 4 o+
Dgs —aro s (1o D37 —A—L0 3 —ros
Dgs —AIOS (o5 D3E —A—{IT § —ros
D7 —e IO T (1o D3 —A—|ID T o7
5 E
D51 1 DQrse_ — N - T
DM1DQS10 —*—1 | , | DMsDQs14 1 ! ,
DM T DS . T DQs T Dgs ] DE': T Dgs
DgE —A{Io0 oo DQ40 — —o
DYy —A—{Iol o1 {101 i0 DQdL —A D3 et D4
DGI0 —A—{ID2 — oz D2 —A —*ee
DQIL —A—T03 —os Lo =0 e
DRIz —AIC 4 o4 D —a —Fo4
DQl3 —A{Lo s G DT — —{vos
DQ4 —A{L0 6 106 DR — —Los
DQIs —A-4ID7 {107 DT — o
DOS) ——w r DQs6 > T
DM2DQS1T —w—y ! | | DMeDQs1s —#—1 | :
P DM 5  Dgs DM 3 D35 CM 3  Dgs
oM § s :
DQLE — |10 0 e s Ye] DQ4 =0 0 L
DQL7 —A— L1 o ie] o1l DO —A LD L D6 —]re! D15
DQlE —— 102 - —107 - DQS0 —A I 2 Loz
DQIe —A—{T0 3 - DQsl —A 103 o3
10— 1o DGR —A— I 4 o4
g0 —A— I 104 A ; e
Dgn —w—{ 105 {15 e i :
Dg2 — |10 6 iy DO —W-{ 10 6 —ros
D —A-{107 —reT DQis —A— 10T — Lk
DA ! DOS’, !
DM3DQS12 —w— | , | DMIDQS1s —w—y ! .
T Dos o T - oM T Dgs oM T DG
D4 —.’J“—ZI:IESM L oo DS D36 —~—| L0 D Lo
D25 —A- Il D3 — ol D12 07 —lC; D15
D26 —N—{ 102 —uoe —ro
D27 —N—{ 103 103 03
DQIE — {103 | {104 DQs0 —&—| 10 4 o4
DgIe —an- {10 L 105 DSl —A—|10 5 {13
D30 —A- 10§ L 1oE DQs: —A—{10 § —{ros
DL —p-{10 7 107 DQs3 —A—| 10 T {107
K B
D352 [ | 1_1‘ ”:i_"' SPD * Clack Wiring
T - e t 1 1 (B st —— Do-DL7 | Clock . M
DB D517 - ™ f e | v T T " | Tugut SDRAM:
B L1a0 e L DO-DU I, xoTEm | 45DRAM:
ca: = I Vs [ D0-DI7 | +CEICE] | §SDRAMs
o —lie: ; *CK2TET | 4 SDRAM:
B3 e Vi -.-—]
cBd e X * Wire per Clock Loading
CBS s Strap: see Mote 4__ TableWirmg Diagrams
CHE — 104 Notes:
CBT —a—{l07 Lo 1. DQ-to-I'0 wirng 15 shown a3 reconmendead
BAO-BAL -—e= BAD-BAL: SDEAM: DO - D17 bt may be changed.
AD- Al b A0-AL3 SDEAM: DO-DI7 2 DQ_ :)QEE;J:]]"ICK_E 5 relationships mmst be
CEEl — & (EE:SDEAM:D9-D17 A IAEAINED A% S0 -
R o TAT SDRAM:D0-DI7 SenalPD 3. DQ. DQS, DMDQS resistors: 22 ohms + 3%.
] e ' i SCL— 4. Voo strap commections
TAS —#—= TAG:SDRAM:D0-DI17 we [e—>304 (for memary device Vg, Vppg):
CEE] — & CEE SDRAM:DO-D8 —_l_—_ Al Al Al STRAP OT_:I EOPm-: '-.-'l::,;I =Vopg
— — [ 1| STRAPIN (Vse): Vpp # Vong
WE ——A—= WE:SDEAMsDO-DLT SA0 SAl  SA?

Bax, Ax FAS, CTAS, WE resistors: 3 chis

=5
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SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM
8.0 DC Operating Conditions
Recommended operating conditions (Voltage referenced to Vss=0V, TA=0 to 70°C)
Symbol Parameter Min Max Unit Note
Vpp Supply voltage (nominal VVdd 2.5V for DDR333) 2.3 2.7 \Y
Vpp Supply voltage ( nominal VDD 2.6V for DDR400) 2.5 2.7 \Y
Vbbo Supply voltage (nominal VVdd 2.5V for DDR333) 2.3 2.7 \Y
Vbbo Supply voltage (nominal VDD 2.6V for DDR400) 2.5 2.7 \Y
Vrer 1/0 Reference voltage 0.49*Vppo | 0.51*Vppo vV
Vit I/0 Termination voltage (system) Vgree-0.04 | Vgert+0.04 V
V1(DC) | Input logic high voltage Vrert0.15 | Vppot0.3 Vv
V,L(DC) | Input logic low voltage -0.3 Vger-0.15 V
Vin(DC) | Input voltage level, CK and CK inputs — -0.3 Vopo+0.3 V
Vio(DC) | Input differential voltage, CK and CK inputs — 0.36 Vopot0.6 V
V/(Ratio) | V-l Matching: Pullup to Pulldown Current Ration 0.71 1.4 -
Iin Input leake current -2 2 HA
loz Output leakage current -5 5 HA
lon Output high current (Normal strengh driver); Vour = V17 + 0.84V -16.8 mA
loL Output high current (Normal strengh driver); Vour = V17 - 0.84V 16.8 mA
lon Output high current (Half strengh driver); Voyr = Vi1 + 0.45V -9 mA
loL Output high current (Half strengh driver); Vour = V17 - 0.45V 9 mA
9.0 AC Operating Conditions
Symbol | Parameter/Condition Min Max Unit | Note
VH(AC) | Input High (Logic 1) Voltage, DQ, DQS and DM signals Vgert0.31 \Y
ViL(AC) | Input Low (Logic 0) Voltage, DQ, DQS and DM signals Vgert0.31 \Y
Vp(AC) | Input voltage level, CK and CK inputs 0.7 Vbpot0.6 V
Vx(AC) | Input crossing point voltage, CK and CK inputs 0.5*Vppo-0.2 | 0.5*Vppo-0.2 \%

10. Input/Output Capacitance

VDD:2.5V, VDDQ:2.5V, TA:25°C, f=1MHZ

... D32PA512N .

Symbol Parameter/Condition Min | Max | Min | Max Unit
Cint Input capacitance (A0~A12, BAO~BA1, RAS, CAS, WE) 49 57 51 60 pF
Cinz Input capacitance (CKEQ) 42 50 44 53 pF
Cinz Input capacitance (CS0) 42 50 44 53 pF
Cina Input capacitance (CLKO, CLK1, CLK2) 25 30 25 30 pF
Cins Input capacitance (DMO ~ DM7, DM8 (for ECC)) 6 7 6 7 pF
Coutt Data & DQS input/output capacitance (DQO ~ DQ63) 6 7 6 7 pF
Cout2 Data input/output capacitance (CB0 ~ CB7) - - 6 7 PF
... D32PB12C25 .

Symbol Parameter/Condition Min | Max | Min | Max Unit
Cint Input capacitance (A0~A12, BAO~BA1, RAS, CAS, WE) 65 81 69 87 pF
Cinz Input capacitance (CKEQ) 42 50 44 53 pF
Cinz Input capacitance (CS0) 42 50 44 53 pF
Cing Input capacitance (CLKO, CLK1, CLK2) 28 34 28 34 pF
Cins Input capacitance (DMO ~ DM7, DM8 (for ECC)) 10 12 10 12 pF
Cout1 Data & DQS input/output capacitance (DQO ~ DQ63) 10 12 10 12 pF
Cout2 Data input/output capacitance (CB0 ~ CB7) - - 10 12 pF

Products and Specifications discussed herein are subject to change without notice © 2006 Super Talent Tech., Corporation.
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SUPER * TALENT

THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM
11.0 AC Timing Parameters & Specifications
CcC B3
Parameter Symbol | (DDR400@CL=3.0) | (DDR333@CL=2.5) Unit Note
Min Max Min Max
Row cycle time tRC 55 60 ns
Refresh row cycle time tRFC 70 72 ns
Row active time tRAS 40 70K 42 70K ns
RAS to CAS delay tRCD 15 18 ns
Row precharge time tRP 15 18 ns
Row active to Row active delay tRRD 10 12 ns
Write recovery time tWR 15 15 ns
Last data in to Read command tWTR 2 1 tCK
CL=2.0 - - 7.5 12 ns
Clock cycle time CL=25 tCK 6 12 6 12 ns
CL=3.0 5 10 - -
Clock high level width tCH 0.45 0.55 0.45 0.55 tCK
Clock low level width tCL 0.45 0.55 0.45 0.55 tCK
DQS-out access time from CK/CK tDQSCK -0.55 +0.55 -0.6 +0.6 ns
Output data access time from CK/CK tAC -0.65 +0.65 -0.7 +0.7 ns
Data strobe edge to output data edge tDQSQ - +0.4 - +0.45 ns
Read Preamble tRPRE 0.9 1.1 0.9 1.1 tCK
Read Postamble tRPST 0.4 0.6 0.4 0.6 tCK
CK to valid DQS-in tDQSS 0.72 1.28 0.75 1.25 tCK
DQS-in setup time tWPRES 0 0 ns
DQS-in hold time tWPRE 0.25 0.25 tCK
DQS falling edge to CK rising-setup time tDSS 0.2 0.2 tCK
DQS falling edge from CK rising-setup time tDSH 0.2 0.2 tCK
DQS-in high level width tDQSH 0.35 0.35 tCK
DQS-in low level width tDQSL 0.35 0.35 tCK
Address and Control input setup time (fast) tIS 0.6 0.75 ns
Address and Control input hold time (fast) tIH 0.6 0.75 ns
Address and Control input setup time (slow) tIS 0.7 0.8 ns
Address and Control input hold time (slow) tIH 0.7 0.8 ns
Data-out high impedance time from CK/CK tHZ -0.65 +0.65 -0.7 +0.7 ns
Data-out low impedance time from CK/CK tLZ -0.65 +0.65 -0.7 +0.7 ns
Mode register set cycle time tMRD 10 12 ns
DQ & DM setup time to DQS tDS 0.4 0.45 ns
DQ & DM hold time to DQS tDH 0.4 0.45 ns
Control & Address input pulse width tIPW 2.2 2.2 ns
DQ & DM input pulse width tDIPW 1.75 1.75 ns
Exit self refresh to non-Read command tXSNR 75 75 ns
Exit self refresh to Read command tXSRD 200 200 tCK
Refresh interval time tREFI 7.8 7.8 ns
- tQH THP- THP- ns
Output DQS valid window tQHS - 1QHS -
. tHP TCLmin TCLmin ns
Clock half period or tCHmin i or tCHmin i
Data hold skew factor tQHS 0.5 0.55 ns
DQS write postamble time tWPST 0.4 0.6 0.4 0.6 tCK
Active to Read with Auto precharge command tRAP 15 18
Autoprecharge write recovery + Precharged time tDAL (tWR/tCK (tWR/tCK tCK
) + )+
(tRPACK) (tRP/tCK)
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THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM

12.0 Physical Dimensions:

64Mbx8 based component, 64x64 & 64x72 Modules , populated as 1 Rank.

FRONT
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_ 128.95 _ SIDE
i |
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i =
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Note: All dimensions are typical unless otherwise state millimeters
inches
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THE POWER OF MEMORY
512MB Unbuffered DIMM DDR SDRAM

32Mbx8 based component, 64x64 & 64x72 Modules, populated as 2 Ranks
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Note: All dimensions are typical unless otherwise state millimeters
inches
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Revision History

Revision 1.0 (Mar. 2006)
-Initial Release
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