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>—+LNK/1B SHioc1) 10(2)4% SPARE3—
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>—PCI_ AD® A2 pci” An7 —~ 7K
>—PCI_ ADOB PCI_ ADB ALS 2[RR6 |1
- AKT3 [0S PCI_GNTn1 PCI_GNT1— >—DMAPE_EOD
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>—Pci_ADit AG12 |R8I-ADT1 PCFGNT:Z AM PCI” GNTA—< DDR—Il @ 400MHZ > DMAPE_ CLKO1——21 | -
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A TS e oy ol AGT] At +H32ICIKGEN_PLL_AVSSO  CLKGEN_ PLL_AvDDOHKZE CLKGEN_ PLL_ AVDDB—
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PLACE THE 0.001 CLOSE
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J
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PLACE THE @.001 CLOSE
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PLACE THE @.001 CLOSE
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>—PB_ D08 P8_D8 PB_AB PB_ ABB—< - 4 N — -
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) Gio M2
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e D Acas|o-D32 e 1T T R *DFS4] DFS# +BMODE
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ROUTING ORDER FOR THE MEMORY GROUPS

1

2
3
3

DQS PAIRS (@—9) MUST MATCH THE DQ (CB ON ECC), DM
BITS WITHIN THE GROUP OF DQS MUST MATCH CLOSELY
ADD, WE, CAS, RAS, BA (ADDRESS/COMMAND) MUST MATCH
CS, ODT, CKE (CONTROL)
CLKS MUST MATCH

Series resistors

next to Tsi109

J

Tsi1@9

JTuF

Cc28 C29

US:A
MEMORY CONTROLER SIGNALS
>—SD_DQo@ 031isp_nae SD_Das_Pe32 D_ DQS@0—
>—SD_ DQ@1 *yg|SD_DA1 SD_DAS_Nergye D_DQSee—
>—SD_ DQ@2 S5g|3D_Da2 SD_ DAS_ P1i55> D_DQSe1—<
>—SD_ DQO3 £31]50_D03 SD_DQS_ N1 D_DQSe1—
>—SD_ DQ@4 535/3D_Da+ SD_ Das_ P25t D_ DQS®2—
>—SD_ DQO5 23513D_DA5 SD_DAS_N2p2t 0_DQSe2—
>—SD_ DQO6 £5415D_DQ6 SD_ DQS_ P3ip5y D_ DQS@3—
>—SD_ DQ@7 05q13D_Da7 SD_ DQS_ N3 SD_DQSe3—
>—SD_ DQO8 Fog150_D0B SD_DOS_ P4rg SD_ DQS@4—
>—SD_ DQO9 555/5D_DQ9 SD_DQS_ N4 D_DQSe4—
>—SD_DQ1e 2521SD_Da1e SD_ DQS_ P D_DQS®5—
>—SD_DQ1 1 Fog]SD_DATI SD_DQS_NSfE D_DQSe5—
>—SD_DQ12 £59]SD_DQ12 SD_ DQS_ P6f2 D_ DQSP6—
>—SD_DQ13 So5/3D_DA13 SD_DQS_ N8 0_DQSes—
>—SD_DQ14 C58]SD_Da14 SD_ DQS_ P D_DQS@7—
>—SD_DQ15 %5413D_DQ15 SD_DAS_N SD_DQSe7—
>—SD_DQ16 £531SD_DQ16 SD_ DQS_ P D_ DQS@8—
>—SD_DQ1 Arg|SD_DQ17 SD_DQS_N D_DQSe8—
>—SD_DQ18 Aig|sb_Daie SD_ DQS_ P D_DQSB9—
>—SD_DQ19 fg51SD_DQ19 SD_DQS_N9
>—SD_DQ2@ £54|3D_Da2e SD_DQS10—<
>—SD_DQ21 g5030_Da21 ~Das_
>—SD_ DQ22 A5q|SD_ D022 SD_DQS_P11 D_DQS11—<
>—SD_ DQ23 £53]SD_DA23 SD_DQS_N11
>—SD_ DQ24 553|3D_Da24 SD_DQS_P1 D_DQS12—<
>—SD_DQ! C35]SD_DA25 SD_DQS_N12
>—SD_ DQ26 £191SD_DA26 SD_Das_P1 D_DQS13—<
>—SD_DQ2 D_DQ27 SD_DQS_N13
>—SD_DQ! £24 50~ oaze SD_DQS_ P14, SD_DQS14—< FEEDBACK LOOP
>—SD_DQ! £54]SD_DA29 SD_DQS_N14
»—SD_ DQ3@ 556 |3D_Da30 SD_DQS_P15rF SD_DQS15—<
>—SD_ DQ31 A7513D_DA31 SD_DAS_N15
>—SD_ DQ32 A15]sb_Da32 SD_ DQS_P1§ SD_DQS16—<
>—SD_ DQ33 SD_DQ33 SD_DQS_N16 .
>—SD_ DQ34 AZisD_Da3e SD_DAS_P17ts SD_DQS17—< DIFF PAIRS; EQUAL TO SD_DQX, *SD_DQX
>—SD_ DQ35 SD_DQ35 SD_DQS_N17
7 Sb_base 81350 DA36 SD_ CLK_N@) *SD_ CLKO—
>—SD_ DQ37 A5 |SD_Da37 o5 ek~ Pa o CLke < DIFF PAIRS; ALL CLOCKS EQUAL LENGTH
:5[17 Dass pg|S0-DAs8 SD_CLK_ N1 +S0_ CLK1—< WITH RESPECT TO ECAH OTHER
SD_ DQ39 SD_DQ39 - ok -
+—2b- Do 013130~ pase SD_ CLK_P1 SD_CLK1—
e b4t E13130~ pads SD_CLK_N2| +S0_CLK2—<
oo bo4 E10120- Dasz SD_ CLK_ P2 SD_CLK2—<
— C SD_ CLK_N3|
>—SD_ DQ43 514150 DQ43 207 Gk P3
T Sh-paat £14]50- D344 5D CLK_ N4 LEGNTH EQUAL TO THE SD_ CLKX PAIRS
>—SD_ DQ46 o sD_Da46 -Gk re RESISTOR AFTER THE LENGTH OF
>—SD_DQ4 D_DQ47 - ok
>—Sp_ D048 D8l3n~pa4s SD_ CLK_ P5| ’7 22.0 THE CLK IS MATCHED
>—SD_ DQ49 £ (SD_DQ49 SD_CLKFBI_N R14
>—SD__ DA 5]3D_Dase SD_ CLKFBI_P|
>—SD_ DQ51 Do |SD_Das1 SD_CLKFBO_N
>—SD_ DQ5! D_DQ52 SD_ CLKFBO_P
>—SD_ DQ53 €={sD_ D53 SD_ SYSCIK D_ SYSCLK—
>—SD_ DQ54 §31SD_DQ54 0
>—SD_DQ! 5]SD_ D055 DA
>—SD_ D56 £51SD_Das6 2D AslC
>—SD_DQ5 £515D_D57 oA 1 RA2 8 o BAZ<
>—SD_ D58 £5{sp_Dase D" A4 2 7 D
>—SD_ DA 5]SD_Das59 - 3) ‘ 6 N
>—SD_ DQBe———¢ISD_DA6O ! 4 5 D Aoa
>—SD_DQB1——5=9SD_DAB1 | % -
e — o8 : F A ——cl
_ 5 ‘ 5 _
£18 SD_A1 D_AG9—<
»—SD_CBo D_cBo - 4 5 -
>—SD_CB1 D18 50 _cat o A D_Ag4—~
>—SD_CB D_CB2 - 1—Rasls
T So-at VI ——
>—SD_CB4 SD_CB4 - 3 ‘ 6 -
>—SD_CBS C19\5p”cas SD_A15 4 5 D_AoS—
— C - SD_ A2~
>—SD_CB §is]SD_cBs So_ s -
>—SD_CB SD_CB7 SD_BA1 1T RAS B 5_Ao0—<
»+SD_CS@ Sl4sp_csne -8 g ‘ ; D_Bat~<
- FOl20-Edng SD_0DTe SD_0DTe— 3 g D_A10—<
H14]20- SD_0DT1 SD_BAB—<
SD_CSn2 - -
[ SD_0DT2
“Asp”csn3 -
8 13- SD_ 0DT3
0 7Y o :
5 n ‘ G1a]SD_RASN SD_DLL_TESTQ Series resistors
5 i P SD_DLL_TEST1 next to Tsi109
A >—SD_CLKENG———¢o¢SD_ CLKEN® SD_VREF REF
285D~ CLKEN1 SD_VREF1
SD_12C_CLK D_12C_ CLK—
SD_12C_sD D_12C_SD—
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T T
B C [ 1] D
u7 us ug ute 1
»—sp_oote—Kopr >—SD_0DTo KS oot >—SD_0DTe K9 opt >—sp_ onTe——=ZopT
—sD_ctko—L o T s —Bek >—SD_CLK® Bk voorE +1.8VSD >—SD_CLKe 28ick vooEl +1.8VSD —SD_CLK1—gy oo 28ick voor & +1.8VSD
»+SD_clke— 121 —=%1p —KBleck »+SD_CLKo KB ek »+SD_ CLK@ K8 ik VDD >*SD_ CLK1 L KB lick voofs2 |
>—SD_CLKeNe—ZicKe >—SD_ CLKEN® K2 ke >—SD_ CLKEN® K2 lcke VDD =5D_CLKeNe—KZicke voorS
>-¥SD_CS0 Blecs >¥5D_CS0 L8lcs >-¥SD_CS0 LBlcs VDD >-¥SD_CS0 LBlcs vop R
>—4SD__ RAS K \ras >-+SD_ RAS K7 ras >+SD__ RAS K7 luras >-+SD_ RAS K7 luras "
>-+SD_ CAS Lhcas >-+SD_ CAS Libcas > +SD_ CAS Licas  vooL >+SD_ CAS Likcas  vooLl—
>*5D_ WE: WE >*SD_WE WE >*5D_ WE: WE >+SD_ WE WE .
voDQ) vopgE2—
-sp_ere——Ziane »SD_BA® Ziaro >SD_BA® Ziane vDDQ >SD_BA® Ziaro voDarSt—
>-SD_BA1 BA1 >SD_ BAT BAI >-SD_BA1 BA1 VDDQ >-SD_BAT BA1 VDDQ
- ] - ] - K] - K] 67
>SD_BA2 BA2 »SD_ BA2 BA2 >SD_BA2 BA2 vDDQ) >SD_BA2 BA2 vopQrl—
- - - - Go
voDQ| voDQ)
>SD_ 8 1 »SD_ 8 L >SD_ 8 >SD_ 8 L
>-SD_Ag 1 21 >-SD_ A1 2 i >-SD_AB1 21 >-SD_A@1 A1
>SD_AB 2 >SD_ A@: 2 >-SD_AB 2 >-SD_A® 2
>SD_A@ g 3 VREFZ REF >SD_ A@ é 3 VREFZ REF >SD_A@ g 3 VREF] >SD_A@ g 3 VREF|42 RE
>—SD_ AB4- 4 AL c50 —SD_ AQ4- 4 AL Cc51 >—SD_ AB4- 4 >SD, 14- 4 JEE!S
>SD_ A5 3 E;’ CAP BETWEEN —SD_ AQS ; E;’ CAP BETWEEN >~SD_A@ 3 5 £ CAP BETWEEN >~SD_A@ ; E:f CAP BETWEEN
So_ P2 N1 »j @01uF 1 y2 AND J3 —Sb_ P2 N1 »j -081uF | y2 AND J3 7-Sb_ P2 N1 »j 8e1uF 1 y2 AND J3 7So_ P2 N1 j J2 AND J3
>SD_AB E2h7 . ~SD_A07 £ sl >SD_AB EZh7 . >SD_A® £z Sty @8 1uF
>SD_ ABB 8 SD_ A08 8 >SD_ABB 8 >SD_ A 8
>SD_ b . >-SD_A09 £iho . >SD_ £ . >-SD_AB9 Pllas .
>—SD_A1@ Pf 10/AP  VSSDL| >—SD_A18 P7 IAT@/AP  VSSDL| >~SD_A1@ P7 A1@/AP  VSSDL| >—SD_A1@ P7 IA1B/AP VSSDL—1
5D A11——FHAt 1 o >SD_A11 N o >SD_AT1 oty & ~SD_A11——FTAl 7
~sp_A1z—E2la12 vssatEl— »SD_A12 RZ 12 vssatEl— >SD_A12 RZhi2 vssattl— ~Sp_A12—RZ a1 vssattl—
>SD_A13 A13 vssQrE2 ~SD_A13 A13 vssqrE2 >~SD_A13 A13 vssqrE2 >SD_A13 A13 vSsQrfa
vssartE— vssqrEE— vssqrte— vssart8—
>—SD_ DQee <8 oae vssqrHe >—SD_ DQ@8 C8inae vssqthz >—sD_DQ1 <8 loae vssqtHe >—SD_DQ24 ibae vssqrH2 2
—SD_ DQ@1 Z0a vSsQ >—SD_ DQ@9 2o VvS5Q >—Sp_DQ1 20 vssQ >—SD_DQ 2 bat vSsQ
>—SD_DQ@ hibaz " >—SD_ Dt Hlioa2 N >—SD_ DQ18 hibaz " >—SD_DQ26 H7 b2 Al
>—SD_ DQ@3 H3oa3 NCHAT >—sp_ DAt H3 a3 NCtAT >—sD_ DQ1 Hoa3 ncfal >—SD_DQ2 H3 a3 ncfal
>—SD_ DQ@4 DQ4 NCHAZ >-sD_ pa1 a4 NCIAZ. >-SD_ DQ: DQ4 NCAZ >—SD_Da Da4 NCIAZ
- Hg A8 - H A8 - Ho A8 - H A8
>—SD_ DQ@5 bas o8 L >—SD_ DQ13 bas oGRS L >—SD_ DQ21 bas N8 L >—SD_DQ bas NCIAS.
>—SD_ DQ@6 F; DQ6 NC% - >—SD_DQ14 ; DQ6 Nc% >—SD_ DQ22 F; DQ6 NC% >—SD_DQ £51Das Nc%
>—SD_ DQ@7 ba7 NCHRE >—sD_ Dt a7 NCtRZ >—SD_ DQ23 ba7 NCHRE >—SD_ Q31 a7 NCHRE
F7 NCrw2 F7 NCTwz F7 NCrwa F7 NChwy
>—SD_DQsee Fioas NCHi2 >—SD_DQso1 Elibas NCH2 >—SD_DQse2 Fibas NCHi2 »—SD_Dase3———£Zipas Nepv2
>—+SD_ DQS8R DaS N8 >—+3D_DQSe1 +DQS NCH8 >—+SD_DQSe2 QS N8 >—+SD_ Dase3———LE81pas NCHYS
NCHYS NCI W NCHYS NCHYS
>—SD_DQs9 £ Rogs/oM  NCIRS >-SD_DQS10 E>Roas/om  NCfR2 >-SD_DQST1 £ Roas/oM  NCIRS >-SD_DQS12 E>Roas/oM NGRS
E2),rpas E21,rbas E2.Rbas [EARINSS
HYBTETIGBBBAF—5 HYBTETTGBB0AF—5 HYBTETTGBB0AF—5 HYBTBTTCB00A—5
B X8 X8 )
DD2- 400 DD2-400 DD2-400 DD2-480
Ut u12 13 ut4
>—SD_0DTe KS lopt >—SD_oDTo K9 ot >—sp_ooTo——~ZopT >—SD_0DTe K9lopr
>—SD_ CLK1 Bk voorEg +1.8VSD >—SD_CLK1 28ick voorEg +1.8VSD —sD_cika—y o om0 8k voorEg +1.8VSD >—SD_CLK! ek vooE} +1.8VSD
>xSD_ CLK1 K K VDD M9 >—xSD_CLK1 K’ K VDD M >xSD_ CLK2: - 1P K *CK VDDW‘ >xSD_ CLK: K K VDDW‘
>—SD_ CLKEN K2 ke VoD >—SD_ CLKEN K2 ke vootMS 5>—SD_CLKEN K2 ke VoD — >—SD_ CLKEN K2 lcke VoS
>¥5D_C: L8Lcs vop R4 >¥SD_C: Blcs Voo R >¥SD_C: L8Lcs voorRL—3 >-¥SD_C Bcs vopRL—3
>—+SD_ RAS K7 oRAS ¥ > +SD_RAS K7 A " >-+SD_ RAS K7 oRaS " >—+SD__ RAS K lerAS "
>+SD_ CAS Lohcas ool — >+SD_ CAS Likcas  vooLdl— >+SD_ CAS Likcas ool — >+SD_ CAS Licas  vooLdl—
>*SD_WE- AWE >+SD_WE WE >*SD_WE- WE >+SD_ WE- WE
L vobaES— L voparE2— L vobarE8— P voparE8—
>SD_BA® 2 vooarSt— >SD_BA® Ziaro voparSt— >SD_BA® L2 a0 vooarSt— >SD_BA® L2 iarn voDaHSt—
>SD_BA1 L3 aa1 vooafSS >SD_ BAI L3iaat vooQr32 >SD_ BA1 L3 ipa1 vooafS >SD_BA1 L3 imat vooafSs
>SD_BAZ BA2 vooatel— >SD_ BA2 BA2 voo 27— >-SD_BA2 BA2 vooael— >SD_BA2 BA2 vooael—
s vDoQ s voDQ s vDDQ e voDQ
>SD_ 8 L »SD_ A8 2 i >SD_ A8 8 L >SD_Age Eine L
>-S0_AQ1 3 a1 >-SD_AB1 31 >-SD_A01 3 a1 >-SD_Ag 1 a1
iSB:Ae g § VREFF2 L RE ;ggjﬁg g § VREFFZ i REF iSB:Ae g § VREFJZTVREF i?ﬁ:ﬁs g % VREFZ L REF
>-SD_ A0t 4 c74 >-SD_ ABa- v 75 >-SD_ A0t 4 c76 >SD_ABa @ c77
- 508 B T o | aND US| o B T ponr | G4 BETWEEN | —soie——15 S o[ BEWEEN| T 5 7 oap BEWeN
>S0_ 001uF >SD_ 001uF >SD_ 001uF >SD_ oo 1ur
>-SD_AQ £y 8 >SD_A® £z S J2 AND J3 >-SD_ A7 £ S8y J2 AND J3 >SD_ A2 P21a7 & J2 AND J3
) 8 >SD_ A0 8 >SD_ 0B 8 >SD_AB8 8
- P - P3 - P - P
>S50 >-SD_AB9 A9 >SD >SD,
>SD_ Al M2 nio/ap vssoLl— >SD_A10 MZlate/ap vssDLPT— >SD_ Al M2 n1o/ap vssoLpl— >SD_ A1 MZiate/ap vssoLl—
>-SD_ AL N & >SD_AT1 oAt - >-SD_ Al N o >SD_AT1 2t 7
>SD_ A2 RZ w12 vssatEl— >SD_A12 RZ 2 vssatEl— >SD_A12 RZ 12 vssatEl— >SD_A12 R2hi2 vssatEl—
>SD A3 A3 vssqrE2 >SD_A13 A13 vssQrE2 >SD_A13 A13 VSSQEA >SD_A13 A13 vssQrEa
vssaft8— vssaft8— vssqrE8— vssqrte—
>—SD_DQ: S8 oae vssatiZ— >—SD_ DQ4 8ibae vssQHZ — >—SD_DQ48 S8ibae vssathz — >—SD_DQ5 S8 oae vssatHz —
>—5D_ DQ3. p2pat vs5Q >—SD_DQ41 f7pai VSSQ >—SD_ DQ49 p2pat VSSQ >—SD_ D5 £2bat vssQ
>—SD_ DQ34 Hlbaz N >—SD_DQ#: Hlba2 R >—SD_ DQ HZ b2 N >—SD_ DQ58 hZibaz R
>—5D_Da H31003 NCHeL >—SD_DQ4: H3 a3 NCrhl >—SD_ DQ51 H3 pa3 NCHAT >—-SD_ D5 B3 1003 NCrAY
>—SD_DQ36 H1 ba4 NCHAZ >—SD_DQ44 Hlibg4 NCHA2: >—SD_ DOS; Hipqs NCHAZ >—SD_ DQ6@ H1ba4 NCHAZ
>—SD_ DQ3 H9 005 s L >—SD_ DQ#! bas ncres >—SD_ DQ53 48 bas noth L >—SD_ D61 M9 1005 Noths L
>—5D_ DQ38 £l-bae NCHAS >—SD_ DQ# Flibas NCHAS >—SD_ DQ54 Elbas NCAS >—SD_ DQ62 Elibae NCfAS
>—SD_ DQ39 a7 NCHE >—SD_DQ# a7 NCHYE >—SD_ DQ a7 NCHE >-SD_DQ63 ba7 NCHE
NewL NCWL oL NCHWL
»—SD_DQSe4 g Das Nc% >—SD_ DQSes ; bas Nc% >—SD_DQS06 E; pas NC% >—SD_DQSe7 ; Das Nc%
>—+SD_ DQS@4 +DQS NCHaB >—+5D_ DQSe5 DQS NCHa8 >—+SD_ DQSe6 +DQS NCHR8 >—+SD_ DQSe7 00S NCHYe
NCW NCY9 NCHY9 NCHYS
»—SD_DAsS13 ERoas/om  NCrRS >—SD_DQs14 EaROGs/OM  NCPRS >—SD_DQS15 ERoas/om  NCrRS >—SD_DQs16 E>IROaS/OM  NCTRS 4
E2},rpas E2roas E2,rpas E2\.Roas
HYBTETTGEO0AF—5 HYBTBTTGE0BAF—5 HYBTETTGBB0AF—5 HYBTETTGBB0AF—5
x <8 X8 X8
DD2-408 DD2-400 DD2-408 DD2-400
0 GRS =]
| [ sveer 6 oF 13
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B C |wc o |5H = D
7 [7]
u1s
K9
>—SD_0DTe oot
J Et
ohdic——@lec  wos ] TERMINATION AT THE END OF THE NET
>—SD_ CLKEN® L5]CKE VDD PLACE THE TERMINATIONS AT THE
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