IClock terminators: Place at end of route at each DDR pair DRAM_A[15:0] DDR_1V5
DOR=TVS Q9
DRAM_SDCLK1  R337 1% 200 DRAM_SDCLK1_B )
DRAM_SDCLKO  R33g 1% 200 DRAM_SDCLKO_B
24 BRleE2ER cBRBEER uzs BRRZ2ER cBRBEER
CNRTRORRS —NmTooNmo CNRTLOR®e CNmYLoNDo
T DRAM_AQ N nNBAR8R8 588388583 DRAM_DO DRAM_AQ N oNBARAGRE 588388583 DRAM_D24
NOMXESGAVMOBAC P7Y| A0 5585858888 555888888 pao DRAN-D DRAMAT PTY| A0 55858585858 5388868888 pao DRAND:
B A1 5588888888 pat DRAV D% soe DRANT p3¥ Al 588888888 Dat DRAV D29
N A2 DQ2 DRANCD DRAN7 N A2 DQ2 DRAMD:
DRAM DO app AC14  DRAM_AD pgl A3 DQ3 DRAND: DRAN AT pgH A3 DQ3 DRAN-D26
——DRANDT—aE7"| DRAM_DO DRAM_AQ |-Rg1z—DRAMAT—— prY Ad DQ4 DRAND DRAN7 ¥ Ad DQ4 DRAM-D3t
——DRANDz—Ac4 | DRAM D1 DRAM A1 |-gaTs—DRAM Az e AS DQ5 DRAND: DRAN7 REH A5 DQ5 DRAND:
DRAW D ake-| DRAMD2 DRAM A2 |-y73—DRamas——— R A6 D6 g DRAV D DRAN oY A6 DS 5 DRAND30
DRAN-D cT | DRAM D3 DRAM A3 |-yyig—DRAM At T8 A7 Q7 DRAND DRAN7 A7 Q7 DRAN-DTS
DRAND 7| DRAM_D4 DRAM A4 |-RETy—DRAM AT R A8 DQ8 ¢ DRAND T DRANAS R A8 DQ8 DRAMD:
DRAN-DS: 52| DRAM D5 DRAM A5 |-geT3—DRAMAS——— 7 A9 Q9 5 DRAND' DRANATO 7 A9 DQ9 DRANMCD
DRAM_D6 DRAM_AS |-yi3—DRANAT—— R A10/AP DQ10 ¢ DRAN-DTO0 DRANATT RTY A0IAP Q10 DRAND'
DRAM_SDQS0 A3 | DRAM.D?7 DRAM_A7 DRAM N 11 DQ11 |5; DRAM DY DRAN_AT N7 ATl DQ11 |5; DRAM D20
DRAN-SDQS0_B D3| DRAM SDQSO DRAM_A8 DRANAS DQ12 A7 DRANCD DRANAT T3 A12/BC Q12 A7 DRANDT
DRAN-DANMD C3| DRAM_SDQSO DRAM_A9 DRANATO DQ13 5y DRANCD DRAN-SDBAD % A3 Q13 55 DRAM-D2t
DRAM_DQMO DRAM_A10 DRANATT DQ14 g3 DRAND' DRAN-SDBAT BAO Q14 g3 DRAMD:
DRAM_D8 ADS DRAM_A11 AR 2G_DDR3_SDRAM_128MX16 DQ15 ORANSDE E BA1 2G_DDR3_SDRAM_128MX16 DQ15
—DRAW-D9—ag5| DRAM_D8 DRAMA12 |- DRANAT F3 DRAV_SDUSU BA2 F3 DRAV_SDT
——DRANDT0—aag"| DRAM_D9 DRAM_A13 T LDQs = = DRAM CSOB o | __ LDQs = =
——DRAM D TT—AE7| DRAM_D10 DRAM_A14 . [bas ——DRAMRAS 30| CS_ [Das
——DRANDT2—aE5"| DRAM D11 DRAM_A15 7 DRAM_SDQSt —DRAMCAS B—R3Q| RAS o7 DRAM_SDQS2
—DRAMDTS—AC3 | DRAM_D12 AC15  DRAM_SDBAD . ubas = = —oRAnowE B 39| CAS DQS
—DRAWDTS—agg | DRAMD13 DRAM_SDBAO [y75 = Top right ubas WE Bottom under U3 ubas
—DRAMDTS—ACT | DRAM_D14 DRAM_SDBA1 =
DRAM_SDQST ———————pp| DRAMD15 DRAM_SDBA2 J
DRANM-SDQST_B {E5| DRAM SDQS1 NC_J1 [FJg—X
DRAN-DANT C6| DRAM_SDQST NC_J9 |-T1—X
DRAM_DQM1 NC_L1 [rg—X
DRAM_D16 DRAM_CS0_B NC_L9 7 X DRAM_A15
——DRA DT Aag| DRAM D16 orAM_CS0 [ — newir [ DRANATH
—DRANDT8—apg | DRAM_D17 DRAM_CS1 |- g NC_T7
T s Bgmglg { 8 ) vRerca PORSVRER
— DRAM D20 Y7 | 1L DRAM_RAS_B o
—ﬁﬁmfﬁﬁ—\;zr DRAM_D20 oRAM RAS |AETe rCAS EW EMS LAY VReFoa
——DRAND22— &g | DRAM D21 DRAM_CAS |-ap1g—DRAW-WE S —— DRAM_DQMO g7
—DRAND25—aAg| DRAM_D22 DRAM_SDWE f-———————— = LDM
DRAM_SDQS2 —————pg| DRAM D23 220F 220F UM 347
DRAM_SDUSZ AEs | DRAM_SDQS2 vi1 DRAM_SDCKEQ = = 22uF
DRAN-DOM: 53| DRAM_SDQS2 DRAM_SDCKEQ oD oD N
DRAM_DQm2 DRAM_SDCKET 341 K4B2G1646Q-BIKO =
DRAM_D24 DRAM_SDODTO
—ﬁﬁmfﬁ?s—é%ﬁ-r DRAM_D24 DRAM_SDODTO e = GND
—DRAM D25 AgqT | DRAM_D25 DRAM_SDODT1 |-
——DRAN D27 ABTT | DRAM_D26 = .
——DRAN D25 Acg | DRAM_D27 oD populate 2Gb,but sch designed for 2Gb or 4Gb.
—DRAND29—Apg | DRAM_D28
——DRAN-D30—AD{T | DRAM_D29 Y6 DRAM_RESET_B
DRAM-D3T & DRAM_D30 DRAM_RESET 572 % 10K GND
DRAM_SDQS3 DRAM_D31 DOR_TVS. DDR_1V5
DRAN-SD@S3 B DRAMSDQS3 = q g
DRAN-DAM DRAM_SDQS3
— DRAM_DQM3 DDR_SDCLKO DRAM_SDCLKO
DRAM_D32  pp- AD15
DRAND: DRAM_D32 DRAM SDCLK 0 b ey oo e [ | I | b kg o ko ke | L
DRAM DS DRAM_D33 DRAM_SDCLK 0 [-"=— DR spcLko_s DRAM_SDCLKO_B 26 BRIEZ2RR rsyefiat it uar BRRZ2RR cpBEEER
DRAND: DRAM_D34
DRAMD: DRAM D35 DRAM_A0 N: o8B388588 598388583 DRAM_D32 DRAM_AO N: oOB388588 83368688 DRAM_D56
DRAVD: DRAM D36 NC . = 7Y A0 §800606888 398845482823 DQO DRAV-D39 DRAVAT P77 A0 20000028082 38588858488 D0 DRAN-D50
DR DRAM D37 Clock access points P Al §e8s9gg8ss Q1 DR DR P Al §ee888888 Q1 RED
DRAN-D39 DRAM D38 N A2 DQ2 DRAND: ope DRAN7 N A2 DQ2 DRAND:
DRAM_SDQS4 DRAM_D39 DDR_SDCLK1 DRAM_SDCLK1 pg A3 DQ3 DRAND: DRAN A P A3 DQ3 DRAND
DRAN-SDQS1_B DRAM SDQS4 AD14 o) Ad DQ4 DRAN-D3 DRAN7 ¥ Ad DQ4 DRAND:
DRAW-DOVE A DRAM_SDQS4 DRAM_SDCLK_1 [aers ReY| AS DQ5 DRAND: DRAVAG Ra Y A5 DQ5 DRAVD:
DRAM_DQM4 DRAM_SDCLK_f [-——— DDR SDCLK1_B DRAM_SDCLK1_B Ry A6 DQ6 DRAND: DRAN7 R A6 DQ6 DRAM-DST
DRAM_D40 A7 Q7 DRAN-D0 DRA A7 Q7 DRAND
= yeo DRAM_D40 ; A8 DQ8 DRAM D DRAM AT R3 A8 DQ8 DRAM DSt
DRAM_D41 7Y A9 Q9 5 DRAND: DRANATO 7 A9 DQ9 DRAND:
—DRAW-D93—Ap21—| DRAM_D42 R AMOIAP DQ10 [ DRAW-D5 DRANATT R AT0/AP Q10 DRAN DT
T DRAM D43 o N7 Al DQ11 |5 DRAND DRANAT N7 Al1 DQ11 5] DRAND
——DRAN D75 AAZ0"| DRAM D44 DDR_VREF M2/BC DQ12 A7 DRANDr DRANAT T3 A12/BC Q12 DRANDSY
—DRAM D76 —AEz7 | DRAM_D45 ) A13 DQ13 [pg DRAN D DRAM-SDBAC Wz A3 DQ13 [pg DRAN D!
—DRAND9T—AC21 | DRAM_D46 BAO DQ14 = = BAD DQ14 =
ora spass |\ A B D % 2G_DDR3_SDRAM_128MX16 RS DRAM_DT AL sl;.* % 2G_DDR3_SDRAM_128MX16 RS DRAM-D50
DRANM-SDTS5 5 AE70| DRAM SDQS5 BA2 3 DRAM-SDOST — —¥ BA2 3 DRAM-SDT!
DRAN-DQM G20-| DRAM_SDQS5 _ LDQs DRAM CSOB 1o | __ LDQs = —
DRAM_DQMS5 cs_ [bas ——DRAMRAS B—J30| CS_ Lbas
DRAM D48 AC22 AC2 RAS c7 DRAM_SDQS5 —DRAVM_CAS B3| RAS c7 DRAM_SDQS6
o7 g | DRAML DM DRAM_VREF cis Top left unas | 7 DRewSDuSS® ORRVWES —30) CAS Bottom under U2 Unas Fe7 rSDaSs
DRAWDSTACo | g;migg? GND  R343, 1% .240 ok DRAM_SDGLKD oK
—ORAWDS? ARz | L CK J CK. ]
T DRAM_D52 AE1T bCK NC_J1 [-Jg—X K NC_J1 [FJg—X
——DRAWD5T—4p25| DRAM D53 NC ZQPAD — DDR_1V5 = CKE NC_J9 |-T7—X CKE NC_J9 |-
—DRANDSS—AC75 | DRAM_D54 o RESET NC_L1 [rg—X RESET NC_L1 [rg—X
DRAM_SDQS6 ————— D23 | DRAM_DS5 RIS NCL9 F7—X  DRAM_A15 NCL9 F7—X  DRAM_A15
DRAM-SDQS65 73| DRAM_SDQS6 NVCC_DRAM_1 2 NC_M7 [T; DRAN A4~ DDR_VREF = 2 NC M7
DRAN-DANS D74 | DRAN_SDQS6 NVCC_DRAM_2 15 onT NC_T7 ) ———— oot NC_T7
DRAM_DQM6 NVCC_DRAM3 |7 M8
DRAM_DS6  AB2S NVCC_DRAM_4 VREFCA VREFCA
——DRANDST—AAZ{| DRAM_D56 NVCC_DRAM5 E3 Ea VREFDQ 351 VREFDQ
Sravos 2 | DRADSs WeSBrAT SRatpars 51 Low ors 583388588 SRatpate e Low cra 585388583
ORAWDST oy | Ll _ DRAM_ - oz 5 = - o-d 5
——DRAW DB Ag33-| DRAM D59 NVCC_DRAM8 |5 2208 2208 UM HB3RBBB30an RRRRAB300 220F DM BHB338REARRRs ARRRRII93
——DRANDET—AAZ3 | DRAM_D60 NVCC_DRAM_9 = = 22222222228¢ 2222220222 2222228222288 220822228
——DRAM-D6z—yp3| DRAM D61 NVCC_DRAM_10 oD oD oD
——DRAMCOB— e DRAVDE2 NVECTDRAM 11 sEbklEReEee zkskhEERE ’ sbbkkERERER zkEkhEERER g
Fp— N S Nee-DRAT WEBASE2E SBEBRNEELGH K4B2G1646Q-BIKO_NC BEBEBELE SBRBHERGS K4B2G1646Q-BIKO_NC
DRAM_SDUST 5 AA24~| DRAM_SDQS? NVCC_DRAM_13
DRAN-DAN 21| DRANM_SDQS?
DRAM_DQM? = -
GND GND DDR_1V5
DDR_1V5

up

uo DDR3-800

NOTE 1:

Using bit swapping for DATA bus to allow easy pcb routing.

When using data bit swapping the low order bit of each
byte must reside at bit 0 of the
bits can be swapped freely. This restriction is for write
leveling calibration.
Example DO to DO or DO to D8, and D1-7 can be swapped.

te. The remaining 7 data

When swapping byte lanes on 16-bit memories, remember
to move the DQMx, DQSx, and DQSx B signals for that byte
lane.

£
GND
DDR_1V5
i
Eagu Eam Esgz Esga Esm Esgs Esgs
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