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1. DDR RE M EEER

1. & 2 4 1.MX6DQ/SDL 5 DDR JEEHER], HiE

BE—H TR,

[i.Mmx6DQ/sDL DDR3
>|A[15:0]
DRAM_A[15:0]
DQ[31:0]
DRAM_D[63:0]
i.MX650lo DRAM_D[31:0] >{CS
DRAM_CS[1:0]
>|ck/ck
DRAM_SDCLK[1:0], DRAM )
CKE1, SDCLK_1, SDCLK_1 B >|WE
DRAM_SDWE |«
DDR3
>{A[15:0]
DQ[63:32]
>{cs
>|CK/CK
ﬁ WE

il

/] 1 DDR3 5 i.MX6DQ/SDL &~ = 14

i.MX6DQ/SDL

DRAM_A[15:0]

DRAM[64:0]/DQS/DM
i.MX650lo DRAM_D[31:0]

P-|CA[15:0]

DRAM_CS[1:0] P-|Cso/csi
DRAM_SDCLK[1:0], DRAM - |CLK...
CKE1, SDCLK_1, SDCLK_1_B
SDWE...| <& P\ wWE

LPDDR2 (JEDEC PoP)

DQ[31:0]/DAS/DM

& 2 LPDDR2 5 i.MX6DQ/SDL &4~ & K

3/23




EFMEEE 9 TR

2. DDR i R &AL N

DDR3 7EAi 217y HEL, ‘B NZ0-5 FEBHBTULEC i 3, 18 By 50Q , %43 100Q .

Kl 3 43 7 DDR MH AN RAM R, HhABRZEMmR, ARANREMR,
it 4 B DDR3 &4, THE. KEX W . DDR MiZREHEIT CPU, IXAET] LLI/NE4E S8
FAE R IE RS

4 3 DDR A4 HL A A =)

DDR3 A PRIATE L — MR ESEREK, A M2 riry i 1% K.

P55 RS K AT L, ﬁﬁﬁ%ﬁﬁ&hﬁm%ﬁt AHAR R, R E QAN E 2

a7 B, (H R AT ER S (0], (AR MO iAAEIS 9 ), HEAE R EIR S, I R 2SR LT,
IEAHERAE %I E . 25 T ERATL R ER IR 1 Ps.
R 1 PrAESLREKAL T

Signals Total length Recommendations

Address and Bank Clock length Match the signals +25 mils of the value
specified in the length column

Data and Buffer Clock length
Control signals Clock length
Clock Longest trace < 3 inches Match the signals of clocks signals
DRAM_SDCLK][1:0] +5 mils. Each differential clock pair
DRAM_SDQS([7:0] and Clock length Match the signals of DQS signals
DRAM_SDQSJ[7:0] B +10 mils of the value specified in the

length column.

LA 1 9 AL H S RAT LR, AT T UL /N D9 AR AR B, SEPr TRE Y
SR AL B 5y S, AR AR BN %, e 5iss /N T E— A2
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Wo 32 g5 T PO AL HAERATLLER
R 2 LAy K

Length
Chip signals Group Recommendations
Min Max

DRAM_SDCLK[1:0] Clock Short as possible | 2.25 inches | Match the signals + 5 mils.
DRAM_SDCLK_BJ1:0] 2.25 inches is recommended.

DRAM_A[15:0] Address Clock (min)— 200 | Clock (min)1 Match the signals + 25 mils.

DRAM_SDBAJ[2:0] and Command

DRAM_RAS DRAM_CAS
DRAM_SDWE

DRAM_D[7:0] Byte Group 1 — Clock (min) | Match the signals of each byte group + 25

DRAM_DQMO mils.

DRAM_SDQS0 Match the differential signals of DQS + 10
DRAM_SDQS0_B mils.

DRAM_D[15:8] Byte Group 2 — Clock (min)

DRAM_DQM1

DRAM_SDQS1
DRAM_SDQS1_B

DRAM_D[23:16] Byte Group 3 — Clock (min)
DRAM_DQM2
DRAM_SDQS2

DRAM_SDQS2_B

DRAM_D[31:24] Byte Group 4 — Clock (min)
DRAM_DQM3
DRAM_SDQS3

DRAM_SDQS3_B

DRAM_D[39:32] Byte Group 5 — Clock (min)
DRAM_DQM4
DRAM_SDQS4

DRAM_SDQS4_B

DRAM_D[47:40] Byte Group 6 — Clock (min)
DRAM_DQM5
DRAM_SDQS5

DRAM_SDQS5_B

DRAM_D[55:48] Byte Group 7 — Clock (min)
DRAM_DQM6
DRAM_SDQS6

DRAM_SDQS6_B

DRAM_D[63:56] Byte Group 8 — Clock (min)
DRAM_DQM7
DRAM_SDQS7

DRAM_SDQS7_B

DRAM_CSJ[1:0] Control signals [ Clock (min)—200 | Clock (min) |Match the signals + 50 mils.
DRAM_SDCKE[1:0]
DRAM_SDODT[1:0]

1. Clock(min):Clock ff K, B NEH—> % 5mil A ZE

e, AN HREEE N HPULAC A, 77 $m 50Q , 25 100Q

3. DDR £ 405

i.MX6 DDR HJA 2k, FLLK T AR50 i 3 4. Bz, HuhbZeHmshlZdl, B4
FHEBEE KA, (H R 25 B S A 2 R
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3.1 BIELHIA#

£ DDR3 HAm £k, v LARRHE SEPR GO AS e B 4 20y, AR AL Z R IE & L7775 A B AL
CHUE 0~7 1A)2 R VFACHRER P, B8 AN VDD, XFERT DAt o
B R ERE, WO dLEE.
W I R R R S F R .
W HIELL)F, % DO. D8. D16. D24. D32. D40. D48. D56 ANEXMAF, H/E(H)
FARLTT I N E Bl (see the “Write Leveling” section in JESD79-3E),
M DQS A1 DM ABEHE, WAZRAEAH S IEIE .

3.2 DDR3 (64bits) T BiRrIANE

MR T BRI S, T LI T E R
WAL _ESCR 2.

2y P FE AT LA

At E A B 2 o

DDR HE R L 4 A ELF

3.3 DDR3 (64bits) Fly-by Zi3H3M+4B

2% Fly-by FIFRANEE R, 788 TP vE & DL N $HI0,
B DDR %l 23 &E AL T b8 15 T RE
W A& L BHAN AT DA I

3.4 2GB DDR A JRAF LR &N

4 J DDR L1} 2GB 17

B ORE T B RIS BRI
WAL, B IRRE.
B BIESREEL THRSEE.

Kl 4 72 T B IIEENER], 7E i.MX6 i, ADDR/CMD/CTRL 185 2 F BiX F 1 +1
“ER .
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DDR TOP RIGHT
@
i.MX6DQ/SDL
O
DDR TOP LEFT -
R
p—

& 4ADDR/CMD/CTRL 1= S 4 $h &5

Kl 5 25t 7 DDR a4k (64bits) MIAMMLAIIE, Bl mM miIMmL s, Lriil
AL, BARA LA HR N SR 2.

DDR TOP RIGHT
e
i.MX6DQ/SDL
2 Bytes Group
2 Bytes Grou,

2 Bytes Grouy

DDR TOP LEFT \

5 X i 1B LAl LR a5 7 ]

2 B‘tes Group

3.5 4GB DDR fi A 2R &

7F i.MX6 BEitH, 4% ] 4GB DDR (8 /7 DDR) BEitAT, EEi# F CS[1:0]% N ikfE 5,
R PP e(E 5 &3] 2GB DDR (%45 4 Fi DDR). 4R FHIX P& i, &I ULHAD f FH A2 AN
AlEERET . S5 S H RN S M Kl 6/7/8/9 Fiw .

SDRAM SDRAM SDRAM SDRAM

Address/
Command Rtt

SDRAM SDRAM SDRAM SDRAM

| 6 ADDR/CMD 15 =44
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Control Net Structures DRAM_SDCKE[1:0], DRAM_SDODT[1:0]

SDRAM SDRAM SDRAM SDRAM

I I I I Vit
CTRL

Rtt

7 CTRL =I5 5 # b

Net Structure Routing for DRAM_D[31:0], DRAM_DQM[3:0], DRAM_SDQS[3:0], DRAM_SDQ5[3:0]

SDRAM

D1 ———————————n— N\ e ———

Rn
SDRAM

8 Hhis Lt 4

DRAM_SDCLK[1:0]

DRAM_SDCLK[1:0]

9 I Bl 4 $h

4. DDR 7 JRi A 22 S5

AABIH T 2 A R 4730, B BT EVM ARG

4.14 5 DDR T BR324

ZBIRT T 4 Fr DDR3, 3Lit 2GB A7, KA T Rnh k. BAREHI L T 303k 3 F1E 10
/11/12,
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*® 3 Pl

Color Meaning
Soft Green ADD & CMD Signals
Yellow Clocks
Soft Pink Data Byte Group 0
Purple Data Byte Group 1
Blue Data Byte Group 2
Brown Data Byte Group 3
Orange Data Byte Group 4
Green Data Byte Group 5
Olive Green Data Byte Group 6
Soft Brown Data Byte Group 7
Gray DDR_1V5 & DDR_VREF
Soft Red Control Signals

& 10 DDR3 T JZ 414k
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K 11 DDR3 W =2k

] 12 DDR3 J&/ZAm %k
45T byte0 l bytel HIELKE. 4R, EiZBIF, clock 1551 2000mil.

10/23



EFMEEE 9 TR

R 4 WG T LATLKTE

Signals Length (Mils)
DRAM_DO 1025.349
DRAM_D1 1028.996
DRAM_D2 1028.752
DRAM_D3 1021.158
DRAM_D4 1021.930
DRAM_D5 1025.398
DRAM_D6 1025.564
DRAM_D7 1029.326

DRAM_DQMO 1028.555
DRAM_SDQSO0 1023.419
DRAM_SDQS0_B 1023.373
DRAM_D8 648.862
DRAM_D9 654.371
DRAM_D10 652.653
DRAM_D11 653.712
DRAM_D12 650.961
DRAM_D13 648.433
DRAM_D14 649.588
DRAM_D15 651.781
DRAM_DQM1 653.106
DRAM_SDQS1 669.240
DRAM_SDQS1_B 669.736
DRAM_SDCLKO 2120.044
DRAM_SDCLKO_B 2118.283
DRAM_SDCLK1 2112.518

DRAM_SDCLK1 B

2112.829
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4.2 8 F DDR Fly-by B 5245

ASZBIR T fly-by FIFRINSEHY, 8 Fr DDR3, FLit 4GB N7, VTS W EXXHith xR 4
MK 13/14/15/16/17 /18

NN
LLRRNLL
LARANAALY

] 13 T DDR3 £ £k
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14 N2 L3 DDR3 iE4k
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%

15 N2 L4 DDR3 iE4k
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16 N2 L11 DDR3 £ 4k
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17 N2 L12 DDR3 £ 4k
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% Tz

2

%] 18 JiX/Z DDR3 E 4k
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RS P TR ELKE, BAWT.

% 5 DDR3 #i405 S Lk K &

Signals Length (Mils)
DRAM_DO 1244.97
DRAM_D1 1252.82
DRAM_D2 1237.48
DRAM_D3 1242.95
DRAM_D4 1240.12
DRAM_D5 1254.37
DRAM_D6 1254.58
DRAM_D7 1238.18

DRAM_DQMO 1297.45
DRAM_SDQSO0 1295.34
DRAM_SDQSO0_B 1295.68
DRAM_D8 1103.69
DRAM_D9 1116.14
DRAM_D10 1105.01
DRAM_D11 1105.17
DRAM_D12 1120.4
DRAM_D13 1123.06
DRAM_D14 1105.72
DRAM_D15 1111.24
DRAM_DAQM1 1152.16
DRAM_SDQS1 1158.48
DRAM_SDQS1_B 1162.29
DRAM_SDCLKO 4723.96
DRAM_SDCLKO_B 4681.95
DRAM_SDCLK1 4750.69
DRAM_SDCLK1_B 4699.00
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5. R SHLEWN

FE v TS5 IR 2 R A A 5 e R PR X S R0 L 042 ) 4% i) A, 3 e S B FRALE
55 A PR A IME 5 B2 o LS N T B

e L T S T TR R > B, PRAEAEZR T 1 2 72

e oL FLAERR W T Z .

rdk EETEHT. REGEL RIS H BT .

Clock fl1 Strobe fii 4k AR 2, H -5 HAME S LA R RN K TZ 45 5 2 AT
TSHEZEN 2.5 1%, LLED S

TR bk 2 | I PP 2 S5 S AR AOAHXTSEIR , — M B 2 oA T A B 25,
PAGRIEFE I B 55 BRI Bl (5 5 st kA5 5 A JiHE#E 2224

6. P BRI

N I T T ORAIE Y- A0 58 3, X1 1 0 5 B S PRAIEAS 5 (Bl Y T
PERME S R . RABRIHESE R 19/ 20 CRE#E), Bl 21/22 (GHEEID.

Limited spacing between vias.

¢ oeosoe
) 10 'O

. -
L
v A - )

K 19 ‘P EAGHE BT 1
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Partial signal traces without reference GND

20 Pl EA G 2

Increasing space between viasimprove flow GND layer

K 21 i EAE 1
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Example showing asignal trace with a correct GNDreference.

22 ‘FHIEAE BT 2

7. DDR POWER fiZR &1

VREF i Z8 2 5 B U0 -
W AR H ARSI R E L ARE 30mil (& 30mil) LA L.

VREF [P £ 55 L Ath [0 265 1 4 B2 28 B AR AIE 25 mil B L

WA A AT AL AL 3

REZ N LB, #lin 0.22uF, HHR 5L CPU o DDR ) VREF 5| i,
VREF 5 i B — > 1.0uF HL%¥, CPU A1 DDR [aAl 3 HHEUE — 4 1.0uF %,

VTT (DDR_VTT) Ak F HunT, K& 23/24/25 /& VIT JHHE:

TE I 2 R v i 2 vy FEL R, 7E HE PH R g Al VTT FEYRZE .

VTT E4 CRr F R s fe D B 55, IRUEZALRE ] -

VTT HJEE F R R SR 2 B P, YN Bl T FE

FIUAMES AT 1A E 2 A 0.0uF ERLHEZ, BN VIT T,

VTT HLJREZE (B ) ARHCE 10~22uF AR HZE, HARIE 2 NBL L
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DDR_VTT

DRAM SDBAO

DRAM_SDBA1

DRAM_ SDBA2

DRAM RAS B

DRAM CAS B

DRAM _WE_B

DRAM SDCKED

DRAM_SDCKE1

P 24DDR_VTT 2K uifi B BH A 25 HA 25 S5 24 ) 2

DDR_VTT

DRAM CS0 B 47 R625 —
DRAM CS1_B 47, 0.1UF
DRAM_SDODTO 47 =
DRAM_SDODT1 47
S | Ca51
“Joaur

] 25DDR_VTT 2K it L BH A 25 HE 25 R L 3
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9. FH
Eigwchimy  TARTHELESE e

isMain elec tech studio
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