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1.2 DDR3 JARAH K SCRY

%7 DDR3 IR T, FATAIGeth 75 % JEDEC DDR3 #3t, ] UAM UL Nl 4, FEF
M. www.jedec.org/sites/default/files/docs/JESD79-3D.pdf

Eribz 4b, EFRESE LMX6X I P FM, FoeT DDR RN HF M e, T Edihkan
e

http://www.freescale.com/zh-Hans/webapp/sps/site/prod summary.jsp?code=i.MX6Q&fpsp=1&tab=De
sign Tools Tab

AN4467
i.MX 6 Series DDR Calibration

IMX6DORM

i.MX 6Dual/6Quad Applications Processor Reference Manual

IMX6DQ6SDLSRM (7!
Security Reference Manual for i.MX 6

1.3 DDR3 AR FI K DDR EAMATE.

CREARREE A ANl USB(otg)iE M) T H, Sk, Ak H bRtk i DDR, #FRAN”
DDR_Stress_Tester V1.03”, T #3thlil: Anttps://community.freescale.com/docs/DOC-96412

1.4 H2E DDR3 H*S¥.

DDR3 MRS M E LR E ., CERRUER 7 —1 excel TERKGEALXANERE, AT E
FIR# X R T #ihttps://community. freescale.com/docs/DOC-94917, H R4S i.Mx6DQSDL DDR3
Script Aid, i.Mx6DQSDL LPDDR?2 Script Aid 1 i.Mx6SL LPDDR2 Script Aid. FA11# A
i.Mx6DQSDL DDR3 Script Aid. 15 7£ 8 FH 7l 2% & I readme T1.

2 TR

DDR3 ik T B 2R TAE7E i.MX6X [ F #4520 (BOOT_MODE[1:0]=0001), (1
i.MX6X ] rom code U1 R AGEIE T M ER A s a sk, & s N N E#E, SDP
AL BCERASE FX AL SR EN T80, i %A 53 BOOT_MODE 44 f#), DDR3 il i T. &
20 A P 9 T2 031 1.MX6X [ P93 RAM w1, - T-st 413 i) DDR3.
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Elﬁ Human Interface Devices
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3 DDR3ARSE

DDR3 AR ELFELL R L5

1. 134k DDR3 %4 F#t, JEDEC DDR3 #iyti, 1 F&#r ) Mx6DQSDL DDR3 Script Aid
V0.10.xIsx (https://community.freescale.com/docs/DOC-94917) T. &, 4:pk DDR3 [#]44
AR

2. 1217 DDR [k A3l T H R IRAT B SR HERME (AN R A SS ), 7 ZEAHERO(E AT REAS
).

3. KRS A IE R 21 DDR3 WG A A, 34T DDR3 )& 773

3.1 A DDR3 HIiG4L A

L DDR3 MT41K128M16JT 445, 1% DDR3 A4 pk T B, FRAT15 E N EEE T
LN S5

128 Meg x 16
16 Meg x 16 x 8 banks
8K
16K (A[13:0])
8 (BA[2:0])
1K (A[9:0])
2KB

e Memory type of -125 number is: DDR3-1600
e DRAM density(Gb)=128M x 16=2Gb

e DRAM Bus Width=16bit

e Number of Banks=8

e Number of ROW Addresses=14 A[13:0]

e Number of COLUMN=10 A[9:0]

o Page Size(K)=2

i.MX6X DDR3 4% Ui BH B it

6 Freescale Semiconductor


https://community.freescale.com/docs/DOC-94917

Table 1: Key Timing Parameters

Speed Grade Data Rate (MT/s) Target "RCD-*RP-CL *RCD (ns) RP (ns) CL {ns)
107123 1866 13-13-13 13.91 12.91 13.91
-1251.2 1600 11-11-11 13.75 13.75 13.75

-15E? 1333 9.9.9 13.5 13.5 13.5
-1B7E 1066 777 13.1 13.1 13.1

Motes: 1. Backward compatible to 1066, CL =7 (-187E).
2. Backward compatible to 1333, CL =9 (-13E).
3. Backward compatible to 1600, CL = 11 (-107).

e tRCD=tRP=CL(ns)=13.75

Tabkle 56: DDR3-1600 Speed Bins

DDR3-1600 Speed Bin -1257

CL-'RCD-'RP 11-11-11

Parameter Symbaol Min Max Unit Notes
Internal READ command to first data FAA 13.75 - ns

ACTIVATE to internal READ or WRITE delay time ‘RCD 13.75 - ns
PRECHARGE command period RP 13.75 - ns
ACTIVATE-to-ACTIVATE or REFRESH command period R 48.75 - ns
ACTIVATE-to-PRECHARGE command period RAS 35 9 x REFI s 2

e tRC Min(ns)=48.75
e tRAS Min(ns)=35
EF Xt i.MX6X ) MMDC Bt & i1 R
e Bus width=64(i.MX6S 1¥ 3 ¥ 32 bit, i.MX6Q/D/DL AJ LA ¥ 64 5k 32 bit)
e Number of Chip Selects used=1(F A1) SDP & it+1di F§ 7 —4> CS0 Ki%H: 4 A DDR3)
e DRAM Clock Freq(Mhz)=528(i.MX6Q/D TAEfE 528Mhz, i.MX6DL/S TAE{E 400Mhz)

e DRAM Clock Cycle Time(ns)=1.894(i.MX6Q/D=1/528Mhz=1.894ns,
i.MX6DL/S=1/400Mhz=2.5ns)

TR 1.MX6X ) MMDC 1 32 F T{E7E 528Mhz 5 400Mhz, fif L B SR B A1 1% £ DDR3 7 LA T
YELE 800Mhz( DDR3-1600), At LLFRAITZE % $% DDR3 fIs FE S % i5t, /A% H DDR3-1600 f i} ]
SR (AL nS) , A N 3912 2 (clock), K] Jy it B i 3072 #4  800MHz K+ 5, AN IEf .

KT SumiEd s, FEE PCB Lhrdtit—8, RATERIMEH:
e DRAM DSE Setting-DQ/DQM(ohm)=48

e DRAM DSE Setting-ADDR/CMD/CTL(ohm)=48

e DRAM DSE Setting-CK(ohm)=48

e DRAM DSE Setting-DQS(ohm)=48

i.MX6X DDR3 4% Ui BH B it
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System ODT Setting(ohm)=60

FERRAG 7 BAIPT# 1) DDR3 MR 2805, A 1wk Al EAHE 3] Mx6DQSDL DDRS3 Script

Aid V0.10.xlsx excel &[] Register Configuration T+, 1T

Device Information
Manufacturer: Micron
Memory part number: MT41K128M16JT-125

Memory type: DDR3-1600
DRAM density (Gb) 2
DRAM Bus Width 16
Number of Banks 8
Number of ROW Addresses 14
Number of COLUMN Addresses 10
Page Size (K) 2

Self-Refresh Temperature (SRT)

tRCD=tRP=CL (ns)

tRC Min (ns)

tRAS Min (ns)

System Information
i.Mx Part i.Mx6Q
Bus Width 64
Density per chip select (Gb) 8
Number of Chip Selects used 1
Total DRAM Density (Gb) 8
DRAM Clock Freq (MHz) 528
DRAM Clock Cycle Time (ns) 1.894

Address Mirror (for CS1)

S| Configuration

DRAM DSE Setting - DQ/DQM (ohm)

DRAM DSE Setting - ADDR/CMD/CTL (ohm)

DRAM DSE Setting - CK (ohm)

DRAM DSE Setting - DQS (ohm)

System ODT Setting (ochm)

//

SR G FRATHE AT LA Realview.inc T /35453 DDR3 FIWIAAAG IR E, # DIHSRIRAAAE—T txt S

i, SRIGHA N “MX6QD_SabreSD_DDR3_528MHz_64bit.inc”.

FTIFLEIA, B2 Rt

// Disable WDOG

//

i.MX6X DDR3 4% Ui BH B it
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/ /EFMI, DD AR PAY bk

Vi AT BORHEAE, (56 A7 s BROA R, 20 2R 36 — ki DDR3 gk, thm] LA R4, DDR3
FHES 2 H 3l A R HEE

// For target board, may need to run write leveling calibration to fine tune these settings.

// setmem /16 0x020bc000 = 0x30

//setmem /32 0x021b080c = 0x00000000

//setmem /32 0x021b0810 = 0x00000000

//setmem /32 0x021b480c = 0x00000000

//setmem /32 0x021b4810 = 0x00000000

////Read DQS Gating calibration

//setmem /32 0x021b083c = 0x00000000 // MPDGCTRLO PHYO
//setmem /32 0x021b0840 = 0x00000000 // MPDGCTRL1 PHYO
//setmem /32 0x021b483c = 0x00000000 // MPDGCTRLO PHY1
//setmem /32 0x021b4840 = 0x00000000 // MPDGCTRL1 PHY1
//Read calibration

//setmem /32 0x021b0848 = 0x40404040 // MPRDDLCTL PHYO
//setmem /32 0x021b4848 = 0x40404040 // MPRDDLCTL PHY1
//Write calibration

//setmem /32 0x021b0850 = 0x40404040 // MPWRDLCTL PHYO
//setmem /32 0x021b4850 = 0x40404040 // MPWRDLCTL PHY1

FHESE, 5 2RI

3.2 f#H DDR3 &7 T AR # DDR3

76 PC Lk, f#iF] cmd & 1, #E X\ DDR_Stress_Tester Vxxx\binary H &, It H s NiZAHE LT X
-

e DDR_Stress_Tester.exe: PC ¥ il iz, T. .

e ddr-stress-test-mx6x.bin: & 3 H Anki b Az E 124
MX6QD_SabreSD_DDR3_528MHz_64bit.inc: WIKIf F T 2. 4E 5] DDR3 #I4H 1L HIA

ZATUL T fv4 “DDR_Stress_Tester.exe -h” 7] L343 T 5.3 Bh:

i.MX6X DDR3 4% Ui BH B it
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-

BN Administrator: Chwindows\system32\cmd.exe | ==l |i3-]

C:~DDR_Stress_Tester_Ul.A.3%Binary>*DDR_Stress_Tester.exe —h
Uzage: DDR_Stress_Tester.exe [optionsl]

Show thiz help
Dizplay the version
“string> Select target(mx51.mx53,. mxbx>
<path> Input ddr initialization script filed=.inc?
—com  <num* select the PC's UART to be used{1.2.3...3. for mx51-/mx5G3 o
nly
—uzh zelect the PC's USBE to he used

For mxbx,. UART iz not supported and USB iz the default option.

Usage example:
DDR_Stress_Tester —t mxbh3 —df mxS53_ddyr_script_filename —com 4
DDR_Stress_Tester —t mxbh3 —df mx53_ddr_script_filename —uszh
DDR_Stress_Tester —t mxbx —df mxbx_ddr_script_filename

C:~DDR_Stress_Tester Ul.A.3Binaryl

1B17 LA R4 “DDR_Stress_Tester.exe -t mx6x -df MX6QD_SabreSD_DDR3 528MHz_64bit.inc” 74
FILLMME B

i.MX6X DDR3 4% Ui BH B it
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-

BN Administraton Chwindows\system32\cmd.exe - DDR_Stress_Tester.exe -t mxGx -df M.‘J{EQD_Sabre...l = | =] |&J

C:~DDR_Stress_Tester_Ul.@.3Binary*DDR_Stress_Tester.exe —t mxbx —df ME6QD_Sabrig
eSD_DDR3_528MH=_64bit.inc
ME6DQ opened.

HAB_TYPE: DEUELOP

Image loading...

dovwnload Image to IRAM OK

m

Re—open MHG6x device.
Running DDR test.... press "ESC" kew to exit.

EalaXaTalakalaietalakalakoaletatotakstatatotesEskokatateEatakal
DDR Stress Test (1.8.3> for HMHGDQ
Build: Jun 25 2814, 12:89:21

Freescale Semiconductor, Inc.
CaXaEaZaiaZaoakaotakalakakakstatatokskastakataskaatstskakakad

=======DDR configuration==s=======
BOOT_CFG3I[5-41: BxBHA,. Single DDR channel.
DDR type iz DDR3

Data width: 64. bank num: 8&

How =zize: 14, col =size: 18

Chip select CEDA iz used

Density per chip select: 1824MB

That ARM core speed would you like to run?
Type A for 65BMHz. 1 for 8BBMH=z. 2 for 1GHz. 3 for 1.2GH=

il DDR3 A XE B )G, THI RN ARM T HAZE, IRA1EFE 800MHz, X T 1G fts Fi 2
EIE7

i.MX6X DDR3 4% Ui BH B it
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S WINDOWSY sy stem 32 cmd.exe - DDR_Stress_Tester.ex
» I
What ARM core speed would you like to gl W INDCY S sy skem32tcmd exe - DDR_Stress_Tester.exe - mxbx -df |

Type B for 658MH=z,. 1 for BABMH=z. 2 for
ARM szet to B0OMH=

Pleaze select the DDR denszity per chip select <in hytesz» on the hoard

Type B for 2GB; 1 for 1GB; 2 for 512MB; 3 for 256MB; 4 for 128MB; 5 for 64MB; 6
for 3ZMB

For maximum supported density (4GB»,. we can only accessz wup to 3.75GB. Type 7 to
select this

W EM 2 K DDR3 A [A], Xt TRGHER UL, AR — FHATLL, A1k $% 3 for 256MB

S WINDOWS' system32' cmd.exe - DDR_Stress_Tester.ex

Type @ for 2GB; 1 for 1GB; 2 for C'I,WINDOWS'I,S';.:'stemSE'I,cmd exe - DDR_Stress_Tester.exe -k mucb -df M
for 32MB

For maximum supported density (4GB», we can only access up to 3.75GH.
zselect this

DDR denszity selected (MB>: 256

Calibration will »un at DDR frequency S28MHz. Tupe ‘v’ to continue.
If vou want to run at other DDR frequency. Tupe ‘n’

Ny R~ d ] 528Mhz SRk AT R T

SWINDOWS' sy stem 32 cmd.exe - DDR_Stress_Tester.ex

Calibration will »un at DDR frequency S28MHz. Tupe ‘v’ to continue.
If vou want to run at other DDR frequency. Tupe ‘n’
DDR Fregq: 528 HMH=

llould vou like to run the write leveling calibration? <u-/n>

Ny RN T BT write leveling 12 .

i.MX6X DDR3 4% Ui BH B it

12 Freescale Semiconductor



"womd.exe - DDR Stress Tester.exe -t mxbx -d

Would you like to r»un the write leveling calibration? <ysn2

PFlease enter the MR1 value on the initilization script
This will he re—programmed into MR1 after write leveling calibration
Enter az a 4-digit HEH value, example 8884, then hit enter

MMDC_MPULDECTRLA ché after write cal: O«ABA2106817
MMDC_MPULDECTRL1L chB after write cal: BxBA2CAA2Z1
MMDC_MPULDECTRLE chl after write cal: BxB01DAB2ZE
MMDC_MPULDECTRL1L chl after write cal: Bx00138824

Would you like to »un the DQS gating, readswrite delay calibration? {u/nd

EFEy k34T DQS gating , read/write delay 1% #E(i.MX6X MMDC {4 H 21 ik, <4 cache).

i.MX6X DDR3 4% Ui BH B it
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S WINDOWSh sy stem 32 cmd.exe - DDR_Stress_Tester.ex

MHDC registers wupdated from calibration

Read DQS Gating calibration
MPDGCTRLA PHYA (BxA21bB83c>
MPDGCTRL1 PHYA (Bx@21hAS48>
MPDGCTRLA PHY1 (BxA21bh483c>
MPDGCTRL1 PHY1 (BxBA21bh4848>

= Bx@344835C
= Bx@33n8338
= Bx@338834C
= BxA3388314

Read calibration
MPRDDLCTL PHYA <{8x821hBA848>
MPRDDLCTL PHY1 <{8xB821h4848>

= Bx4832383C
= Bx383C3246

Write calibration
MPURDLCTL PHYA <{8xA21hBA858>
MPURDLCTL PHY1 <{8xB821h4858>

= Bx3E3An443C
= Bx4232483C

The DDR strezz test can run with an incrementing freguency or at a static freq
To »un at a static freg,. simply set the start fregqg and end freg to the same val
e

AL G, nTLAE AN R TR, B2 ctrl-C S5, F RT3 B HEE 5 [3] 24 46 {0 1
A

// For target board, may need to run write leveling calibration to fine tune these settings.

setmem /32 0x021b080c = 0x001F001F
setmem /32 0x021b0810 0x002A0023
setmem /32 0x021b480c 0x001C002B
setmem /32 0x021b4810 0x000E0024

////Read DQS Gating calibration

setmem /32 0x021b083c 0x0344035¢c // MPDGCTRLO PHYO
setmem /32 0x021b0840 0x033a0338 // MPDGCTRL1 PHYO
setmem /32 0x021b483c 0x0338034c // MPDGCTRLO PHY1
setmem /32 0x021b4840 0x03380314 // MPDGCTRL1 PHY1
//Read calibration

setmem /32 0x021b0848 0x4032383¢c // MPRDDLCTL PHYO
setmem /32 0x021b4848 0x383c3246 // MPRDDLCTL PHY1

//Write calibration

0x021b0850 =
0x021b4850 =

Ox3e3a443c // MPWRDLCTL PHYO
0x4232483c // MPWRDLCTL PHY1

setmem /32
setmem /32

i.MX6X DDR3 4% Ui BH B it

14 Freescale Semiconductor



3.3 J#1T DDR E /1R,

#H 7 i.MX6Q SDP #ft, H-ikiza17 fir 2 “DDR_Stress_Tester.exe —t mx6x —df
MX6QD_SabreSD_DDR3_528MHz_64bit.inc”, % £%:

1 for 800MHz ARM core

e 3 for 256MB DDR density

e y for run calibration with 528MHz

e n for not run the write leveling calibration

e n for not run the DQS gating, read/write delay calibration
SNIG R G R 2 B HEAT H T2

SWINDOWS' sy stem 32 cmd.exe - DDR_Stress_Tester.exe -t

lould you like to run the DQS gating,. readswrite delav calihrationn? (v /n2
You have chosen not to run the calibration, thESANARISNEyE ey ey ol el o
e initialization script

The DDR stress test can run with an incrementing frequency or at a static freq

To run at a static freq. simply set the start freq and end fregq to the zame wvalu
]

o FFy AT R ATIIK

i.MX6X DDR3 4% Ui BH B it
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S WINDOWSY system 32 cmd.exe - DDR_Stress_Tester.exe -

To »un at a static fregq,. simply set the stawt Ffren and end Fureo 0 the cane wa ol
& CWIRDOWS swstemnm32iomd, exe - DDR_Skress_Tesker.exe -k mxf

Would vou like to run the DDR Stress Test Cusn2?

Enter desired START freq <135 to 67Y2 MHz>. then hit enter.
Mote: DDR3 minimum iz "“333MHz, do not recommend to go too much below this.

o EFMPATFIEMBALHZE, KN i.MX6Q/D iz471E 528MHz, [t LAFAI 1% £ 528MHz 1F N
AR,

S WINDOWS' system32' cmd.exe - DDR_Stress_Tester.exe -

Enter desired START freq <135 to éﬁ

Mote: DDR3 minimum iz "“333MHz, do not recommend to go too much below this.
L28

The freq vou entered was: 528

Enter desired END freq (135% to 672 MHz»,. then hit enter.
Make zure thisz iz equal to or greater than start fregq

m,
10

B e

o I AUERBAIE ] LLSCRR Y B A 672Mhz,

IR LR BEATHERETTH I S, B R S AT 7 T

i.MX6X DDR3 4% Ui BH B it
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e CHWINDOWS  system32 cmd.exe - DDR_Skress_Tester.exe

: memcpulB@ SEH x64 test

: memcpud SEH x64 test

: hyte—wize S5H x64 test

: memcpyll random pattern test
: ITRAM_to_DDReZ test

: TRAM_to_DDRvl test
: read noise walking ones and zeros test

Freg: 532 MH=
: memcpulB@ SEH x64 test

— WEERATA U S AT L AR AR AR ) 1.1 31 1.15 %, W DDR3 847845, FrbAA
528x(1. 1 1.15)=580Mhz~607Mhz, S FH A] LAF W, i.MX6X SDP % i /£ iR 7] L TAEZE 672MHz.
AR I8 A R AR 5 S 2 I e R A 28 B A A i

e CHWINDOWS  system32 cmd.exe - DDR_Skress_Tester.exe - |EI |ﬂ
. . [

: read noise walking ones and zeros te s RNy S

Freg: 672 MH=

: memcpulB@ SEH x64 test
: memcpud SEH x64 test

: hyte—wize S5H x64 test

: memcpyll random pattern test

: IRAM_to_DDRuvZ test

: IRAM_to_DDRvl test

: read noisze walking ones and zeros test

SRJE, ATV T A IR S T IAFE e, AR, SEANE IR, sk s
HBBEN 528MHz, 5t 7] PATE LR AL IS (032 47, vl AT b il — 72, 12 /NP, o SRas st A
5 DDR3 fa%E.

ZJa AT AT s iR 2 A, AN, AN I R R, T, AR P
w A% HRI, RERE NS %QFEUIVH@%O

4 H'E DDREE

LLi.MX6Q/D A, (i.MX6DL 52 fl, /& DDR clock X 3Z£F 400Mhz, i.MX6S H
S 400Mhz 1) DDR clock A1 32bit &28) , A1 7% 64bit 2GB N 1¥, 32bit 1GB A 17,

i.MX6X DDR3 4% Ui BH B it
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32bit 512MB A7, LI 64bit 4GB PIA7(2 /™ i), 32bit 2GB N AF(2 /N Frik) %5 4% Fh DDR AL
BB E .

4.1 64bit 2GB N1F#

R IRATIE ] 64bit, 4 A 16bit #4k, 4 256 Meg X 16=512MB [ DDR, Il 75 E & 13
J5 L

1. %t DRAM density(Gb)=512MB=4Gb

2. — MK 256 Meg X 16 ¥ 47 Number of Row Addresses=15

3. Bus Width=64bit

4. M i.MX6X MMDC J71il, —A ks 16Gb=2GB

Device Information
Manufacturer: Micron
Memory part number: ?2??
Memory type: DDR3-1600
DRAM density (Gb) 4
DRAM Bus Width 16
Number of Banks 8
Number of ROW Addresses 15
Number of COLUMN Addresses 10
Page Size (K) 2

Self-Refresh Temperature (SRT)
tRCD=tRP=CL (ns)
tRC Min (ns)
tRAS Min (ns)

System Information
i.Mx Part i.Mx6Q
Bus Width 64
Density per chip select (Gb) 16
Number of Chip Selects used 1
Total DRAM Density (Gb) 16
DRAM Clock Freq (MHz) 528
DRAM Clock Cycle Time (ns) 1.894

Address Mirror (for CS1) ;

i.MX6X DDR3 4% Ui BH B it
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4.2 32bit 1GB W

S FATE ] 32bit, 2 A 16bit F 2k, A H 256 Meg X 16=512MB 1) DDR, |55 E A& 23t )y
(ERAT

1. % H DRAM density(Gb)=512MB=4Gb

2. —MCRIF 256 Meg X 16 [N £F Number of Row Addresses=15
3. Bus width=32bit

4. N i.MX6X MMDC J5ifil, —Arifksxikd 8Gb=1GB

Self-Refresh Temperature (SRT)
tRCD=tRP=CL (ns)
tRC Min (ns)
tRAS Min (ns)

Device Information
Manufacturer: Micron
Memory part number: ???
Memory type: DDR3-1600
DRAM density (Gb) 4
DRAM Bus Width 16
Number of Banks 8
Number of ROW Addresses 15
Number of COLUMN Addresses 10
Page Size (K) 2

Address Mirror (for CS1)

4.3 32bit 512MB WFF

WAL 32bit, 2 Fr 16bit &2k, & H 128 Meg X 16=256MB ] DDR, U 7 Z & B ) i

Ji A

System Information
i.Mx Part i.Mx6Q
Bus Width 32
Density per chip select (Gb) 8
Number of Chip Selects used 1
Total DRAM Density (Gb) 8
DRAM Clock Freq (MHz) 528
DRAM Clock Cycle Time (ns) 1.894

i.MX6X DDR3 4% Ui BH B it
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1. % Fr DRAM density(Gb)=256MB=2Gb
2. —MCRYF 128 Meg X 16 [N £# Number of Row Addresses=14
3. Bus width=32bit
4. M i.MX6X MMDC J5fii, —Ariksrikd 4Gb=512MB
Device Information
Manufacturer: Micron
Memory part number: ?2?7?
Memory type: DDR3-1600
DRAM density (Gb) 2
DRAM Bus Width 16
Number of Banks 8
Number of ROW Addresses 14
Number of COLUMN Addresses 10
Page Size (K) 2

Self-Refresh Temperature (SRT)

tRCD=tRP=CL (ns)

tRC Min (ns)

tRAS Min (ns)

System Information
i.Mx Part i.Mx6Q
Bus Width 32
Density per chip select (Gb) 4
Number of Chip Selects used 1
Total DRAM Density (Gb) 4
DRAM Clock Freq (MHz) 528
DRAM Clock Cycle Time (ns) 1.894

Address Mirror (for CS1)

4.4 64bit 4GB WNTF

R IRATE ] 64bit, 4 Fr 16bit B2k, 5 1GB, A NEHE A, FAAE, &0
Friigh 4 B — AR, AN IR/ 2 256 Meg X 16=512MB, &3t 4GB,

BURATH 8 v 16bit 4k, & /v 512MB, FMN ik, &4 kit 4 J1(2GB), &3L 4GB.
T 75 B O 1 7 L

1. %} DRAM density(Gb)=512MB=4Gb

2. —Mki 256 Meg X 16 1) 417 Number of Row Addresses=15

i.MX6X DDR3 4% Ui BH B it
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3. M i.MX6X MMDC /i, —hikeikd 16Gb=2GB.

4. Bus Width=64bit

5. 2PN ik, U Total DRAM Density(Gb)=32Gh=4GB

Device Information
Manufacturer: Micron
Memory part number; ?77?
Memory type: DDR3-1600
DRAM density (Gb) 4
DRAM Bus Width 16
Number of Banks 8
Number of ROW Addresses 15
Number of COLUMN Addresses 10
Page Size (K) 2

Self-Refresh Temperature (SRT)

tRCD=tRP=CL (ns)

tRC Min (ns)

tRAS Min (ns)

System Information
i.Mx Part i.Mx6Q
Bus Width 64
Density per chip select (Gb) 16
Number of Chip Selects used 2
Total DRAM Density (Gb) 32
DRAM Clock Freq (MHz) 528
DRAM Clock Cycle Time (ns) 1.894

Address Mirror (for CS1)

4.5 32bit 2GB W

W RIRAME R 32bit, 2 Fr 16bit S22, &) 1GB, WEPA A, PN g, B4k
e 2 A —ANE A, AN AR /N 256 Meg X 16=512MB, &3t 2GB.

BRI 4 fr 16bit 228, 5 f 512MB, HPAN ik, AN kit 2 5 (1GB), &3k 2GB.
U 75 A5 T4 1 1 7 4

1. % DRAM density(Gb)=512MBX8=4Gb

2. — MR YF 256 Meg X 16 (1] 17 Number of Row Addresses=15

3. M i.MX6X MMDC J51fi, —A™)rik2xik 8Gb=1GB

i.MX6X DDR3 4% Ui BH B it
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4. Bus Width=64bit

5. 2§ FHMAN ik, ] Total DRAM Density(Gb)=16Gh=2GB

Device Information
Manufacturer: Micron
Memory part number: ?2?7?
Memory type: DDR3-1600
DRAM density (Gb) 4
DRAM Bus Width 16
Number of Banks 8
Number of ROW Addresses 15
Number of COLUMN Addresses 10
Page Size (K) 2

Self-Refresh Temperature (SRT)

tRCD=tRP=CL (ns)

tRC Min (ns)

tRAS Min (ns)

System Information
i.Mx Part i.Mx6Q
Bus Width 32
Density per chip select (Gb) 8
Number of Chip Selects used 2
Total DRAM Density (Gb) 16
DRAM Clock Freq (MHz) 528
DRAM Clock Cycle Time (ns) 1.894

Address Mirror (for CS1)

4.6 SHEER XA

DA &R e B X Ol i R 3R
64bit 1GB | 64bit 2GB | 64bit_4GB(2c | 32bit 512M | 32bit_1GB 32bit_2GB(2cs)
S) B
MMDCO M | 0x54597955 | Ox898E7955 | OX898E7955 | 0x54597955 | Ox898E7955 O0x898E7955
DCFGO
0x021b000c
MMDCO M | 0x00591023 | 0x008E1023 | 0x008E1023 | 0x00591023 | 0x008E1023 0x008E1023
DOR
0x021b0030
i.MX6X DDR3 VALt B SL A F it
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Chan0
CS0_END

0x021b0040

0x00000027

0x00000047

0x00000047

0x00000017

0x00000027

0x00000027

MMDCO_M
DCTL

0x021b0000

0x831A000
0

0x841A0000

0xC41A0000

0x83190000

0x84190000

0xC4190000

MMDCO_M
DSCR, MR2
write, CS0O

0x021b001c

0x02088032

0x02088032

0x04088032

0x02088032

0x02088032

0x0408803A

MRO~MR3,
ZQ cal
write, CS1

N/A

N/A

0x0408803A
0x0000803B
0x00048039
0x19408038
0x04008048

N/A

N/A

0x0408803A
0x0000803B
0x00048039
0x19408038
0x04008048

DDR_PHY _
PO_MPODT
CTRL

0x021b0818

0x00022227

0x00022227

0x00011117

0x00022227

0x00022227

0x00011117

DDR_PHY _
P1_MPODT
CTRL

0x021b4818

0x00022227

0x00022227

0x00011117

N/A

N/A

N/A

DRAM_SD
QS4~7

GRP_B4DS
~B7DS

DRAM_DQ
M4~7
Write
leveling cal
2 high word

Read DQS
Gating cal

2high word

N/A

N/A

N/A

Freescale Semiconductor
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Read cal 1
high double
word

Write cal 1
high word

P1_MPRED
QBYODL3~

P1_MPRED
QBY3DL3

DDR_PHY_
P1 MPMU
RO, frc_msr

DDR_PHY _
P1_MPODT
CTRL

SEEIR
1. RSP

e MMDCO _MDASP=0x021b0040, CSO_END

CS0_END

CS0_END. Defines the absolute last address associated with CS0 with increments of 256Mb.
CS0_END=AXI_ADDRESS[31:25] bits.

In DDR3 and 1-channel LFDDRZ mode:

MMDCx_MDASP[CS0_END] should be set to DDR_CS_SIZE32ME + 0x7 (DDR base address begins at
0x10000000)

In 2-channel LFDDR2 mode:

MMDCO0_MDASP[CS0_END] should be set to DDR_CS_SIZE/32M + 0x3f (channel 0 base address
begins at 0x80000000)

MMDC1_MDASP[CS0_END] should be set to DDR_CS_SIZE/32M + 0x7 (channel 1 base address begins
at 0x10000000)

In 2-channel LPDDR2 with 4k-interleave mode:
MMDCO_MDASP[CS0_END] should be set to DDR_CS_SIZE/32M + 0x43
MMDC1_MDASP[CS0_END] should be set to DDR_CS_SIZE/32M + 0x3

Bt LA —AN Fridki b 512MB, 1GB, 2GB . X B HE 43 7l & 512/32+7=0x17, 1024/32+7=0x27,
2048/32+7=0x47,

e MMDCO_MDCTL=0x021b0000

24
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Bit 3 30 20 28 7 26 25 24 | =3 ] 24 0 19 12 17 16
R ) - 0 0 0
w u ROW CcoL BL DSIZ
W ol LoH]
leset 0 0 0 0 1] 0 1 1 0 0 0 1 1] 1] 1] 1
Field Description
Eh| MMDC Enable CS0. This bit enables/disables accesses from the MMDC toward Chip Select 0. The reset
SDE 0 value of this bit is "0" (i.e No clocks and clock enable will be driven to the memory).
At the enabling point the MMDC will perform an initialization process (including a delay on RESET andfor
CKE) for both chip selects. The initialization length depends on the configured memory type.
0 Disabled
1 Enabled
30 MMDC Enable CS1. This bit enables/disables accesses from the MMDC toward Chip Select 1. The resat
SDE_1 value of this bit is "0" (i.e No clocks and clock enable will be driven to the memory).
At the enabling point the MMDC will perform an initialization process (including a delay on RESET andior
CKE) for both chip selects. The initialization length depends on the configured memary type.
0 Disabled
1 Enabled
26-24 Row Address Width. This field specifies the number of row addresses used by the memory array.
ROW It will affect the way an incoming address will be decoded.
Settings 110-111 are reserved
000 11 bits Row
001 12 bits Row
(0 13 bits Row
11 14 bits Row
100 15 bits Row
101 16 bits Row
22-20 Column Address Width. This field specifies the number of column addresses used by the memory array. It
CoL will determine how an incoming address will be decoded.
0x0 9 bits column
Ox1 10 bits column
0x2 11 bits column
03 8 bits column
Oxd 12 bits column
Ox5-0xF Resesrved
17-16 DDR data bus size. This field determines the size of the data bus of the DDR memory
DsIZ

L o = O

16-bit data bus
32-bit data bus
64-bit data bus
Reserved

FrLAGHF— AN ik, A OX8Xxxxxxxx, XTI, A OXCXXXXXXX o

Freescale Semiconductor
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$TF Row=14, A OXX3xxxXX, 7T Row=15, A OXXAXXXXXX .
T bus=64bit, & OXXXXAXXXX, T bus=32bit, A OXXXXIXXXX .
2. 32bit/64bit, 1cs/2cs KX ] (FFAFgs2 &)

o XFF 32bit, K3 32bit KIAHSE LU pad MR A7RS, calibration AHIEZFAERS, pl A%
AT A AT LAANEL .

o KT 2cs, Xf cslAH%M) DDR MRO~MR3, ZQ calibration 2717 %8 75 2 L — 1K .
3. Timing FH3%

o L timing S ddr RS AHIR, i AR RSE AT fE timing AN A 4 -
MMDCO0_MDCFG0=0x021b000c f#] tRFC, tXS
MMDCO0_MDOR=0x021b0030 f#J tXPR

4. SRR

o XIT 2csBf, ZhZA ODT ik EE les ANF, I

MMDCO_MDSCR,

MID M3

Dynaemiic 00T
(R )

TR

R ... disabled

RZCV4 (GO0 [NOM])

RZQNZ (12000 [NOM])

0 0
0 1
1 0
1 1

Reserved

MR2 write,

CS0=0x021b001c A:

RZQ/4(60ohm Nom) for 1cs, RZQ/2(120ohm Nom) for 2cs.
DDR_PHY_P0_MPODTCTRL=0x021b0818 A :

10-48
ODTA_INT_RES

On chip QDT byte1 resistor - This field determines the Rtt_Mom of the on chip ODT bytel resistor during

read accesses,

0000
001
010
011
100
104
110
111

Att_Mom Disabled.
Rtt_MNom 120 Ohm
Rtt_Mom 60 Ohm
Rtt_Mom 40 Ohm
Rtt_Mom 30 Ohm
Rtt_Mom 24 Ohm
Rtt_Mom 20 Ohm
Rtt_Mom 17 Ohm

010 Rtt_nom=600hm for 1cs, 001 Rtt_nom=1200hm for 2cs.
5. BRMHC B I B R A
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o X[ 32bit AL E, HT DDRECESHH/, i E7E 3.0x Wi+, DDR [ DCD Bk fr) &
BT S EAIN R, 2>tk 64bit B/, EEEN TS — &,

o XJT 2cs ) DDR RSP R/MIEEhan s, BAEAS es ik 1GB Jyfl:
Include\configs\Mx6q_sabresd.h

* ]

* Physical Memory Map

*/

#define CONFIG_NR_DRAM_BANKS 1

#define PHYS_SDRAM_1 CSDO_DDR_BASE_ADDR

#define PHYS_SDRAM 1 SIZE (1u * 1024 * 1024 * 1024)
#define iomem_valid_addr(addr, size) \
(addr >=PHYS_SDRAM _1 && addr <= (PHYS_SDRAM 1 + PHYS SDRAM _1 SIZE))

Change to

[*

* Physical Memory Map

*/

#define CONFIG_NR_DRAM_BANKS 2

#define PHYS_SDRAM_1 CSDO_DDR_BASE_ADDR
#define PHYS_SDRAM_1_SIZE (Lu * 1024 * 1024 * 1024)
#define PHYS_SDRAM 2 CSD1_DDR_BASE_ADDR
#define PHYS_SDRAM_2 SIZE (1u * 1024 * 1024 * 1024)

#define iomem_valid_addr(addr, size) \
((addr >= PHYS_SDRAM_1 && addr <= (PHYS_SDRAM_1 + PHYS_SDRAM_1_SIZE)) \
| (addr >= PHYS_SDRAM _2 && addr <= (PHYS_SDRAM_2 + PHYS_SDRAM_2_SIZE)))
Board\freescale\mx6q_sabresd\Mx6q_sabresd.c
int dram_init(void)
{
/*
* Switch PL301_FAST2 to DDR Dual-channel mapping
* however this block the boot up, temperory redraw
*/
/*
*u32reg =1,
* writel(reg, GPVO_BASE_ADDR);

i.MX6X DDR3 4% Ui BH B it
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*/
gd->bd->bi_dram[0].start = PHYS_SDRAM 1;
gd->bd->bi_dram[0].size = PHYS_SDRAM 1 _SIZE;
return O;

}

Change to

int dram_init(void)

{
/*
* Switch PL301_FAST2 to DDR Dual-channel mapping
* however this block the boot up, temperory redraw

*/

/*

*u32reg =1,

* writel(reg, GPV0O_BASE_ADDR);
*/

gd->bd->bi_dram[0].start = PHYS_SDRAM _1;
gd->bd->bi_dram[0].size = PHYS_SDRAM_1_SIZE;
gd->bd->bi_dram[1].start = PHYS_SDRAM _ 2;
gd->bd->bi_dram[1].size = PHYS_SDRAM_2_SIZE;

return O;
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5 DDR3 =¥ 3| Uboot

N T f# DDR3 LA IR, NAZAE uboot 1 M A A HERI S 4.

Z Rl K HER) DDR3 Z 48 AN

F R

Hi script aid ZE IR LA T IS S8, ARSI 3.1 A2 5% DDR3 ¥I#RAL A
AR

H DDR3 & 77k T AR HE G 124, Bk I 3.2 iEF DDR3 K73 T A& # DDR3
Uboot M iZR#E £t _FiR B IRIS RI I FTE 728 S 5UE, KiZ—N ] DDR3 xS 4.

X F AR R A ) uboot, N DDR3 S5 5 4 ANIA .
e 13.0.35.410 uboot {1 H{ DDR3 Z¥(J7i%
TZIUAS 75 S R4S u-boot-2009.08/Board/freescale/${board_type}/flash_header.S, 1T i,

T A VRS B RN 22 JF < CONFIG_MX6DL._DDR3 il CONFIG_DDR_32BIT, #k 31| IE i ¢
S5y, SRJEARME EIEBIMAIG A, WE MO KA A4 . N A5 7 H A —

g

dcd_hdr: .word 0x40E001D2 /* Tag=0xD2, Len=59*8 + 4 + 4, Ver=0x40 */
write_dcd_cmd: .word 0x04DCO01CC /* Tag=0xCC, Len=59*8 + 4, Param=0x04 */

MXC_DCD_ITEM(1, IOMUXC_BASE_ADDR + 0x774, 0x000C0000)
MXC_DCD_ITEM(2, IOMUXC_BASE_ADDR + 0x754, 0x00000000)

MXC_DCD_ITEM(3, IOMUXC_BASE_ADDR + 0x4ac, 0x00000028)
MXC_DCD_ITEM(4, IOMUXC_BASE_ADDR + 0x4b0, 0x00000028)
/Iwriting leveling calibration

MXC_DCD_ITEM(40, MMDC_PO_BASE_ADDR + 0x80c, 0x001F001F)
MXC_DCD_ITEM(41, MMDC_P0_BASE_ADDR + 0x810, 0x001F001F)

i.MX6X DDR3 4% Ui BH B it
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MXC_DCD_ITEM(42, MMDC_P1 _BASE_ADDR + 0x80c, 0x001F001F)

MXC_DCD_ITEM(43, MMDC_P1_BASE_ADDR + 0x810, 0x001F001F)

//Read DQS gating calibration

MXC_DCD_ITEM(44, MMDC_P0_BASE_ADDR + 0x83c, 0x4333033F)

MXC_DCD_ITEM(45, MMDC_P0_BASE_ADDR + 0x840, 0x032C031D)
MXC_DCD_ITEM(46, MMDC_P1 BASE_ADDR + 0x83c, 0x43200332)

MXC_DCD_ITEM(47, MMDC_P1_BASE_ADDR + 0x840, 0x031A026A)
//Read calibration

MXC_DCD_ITEM(48, MMDC_P0_BASE_ADDR + 0x848, 0x4D464746)
MXC_DCD_ITEM(49, MMDC_P1 BASE_ADDR + 0x848, 0x47453F4D)
//Write calibration

MXC_DCD_ITEM(50, MMDC_PO_BASE_ADDR + 0x850, 0x3E434440)

MXC_DCD_ITEM(51, MMDC_P1_BASE_ADDR + 0x850, 0x47384839)

%T DCD K- J& sk

dcd_hdr: .word 0x40E001D2 /* Tag=0xD2, Len=59*8 + 4 + 4, Ver=0x40 */
write_dcd_cmd: .word 0x04DCO01CC /* Tag=0xCC, Len=59*8 + 4, Param=0x04 */

dcd_hdr: 59*8 + 4 + 4 = 0x01EQ KA RRAHF TN E00L
write_dcd_cmd: 59*8 + 4 = 0x01DC K/MNiiok R HFFiFF A DCO1

25451

Jii DCD Ny

dcd_hdr: .word 0x40E001D2 /* Tag=0xD2, Len=59*8 + 4 + 4, Ver=0x40 */
write_dcd_cmd: .word 0x04DCO1CC /* Tag=0xCC, Len=59*8 + 4, Param=0x04 */

MXC_DCD_ITEM(1, IOMUXC_BASE_ADDR + 0x774, 0x000C0000)
MXC_DCD_ITEM(2, IOMUXC_BASE_ADDR + 0x754, 0x00000000)
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MXC_DCD_ITEM(3, IOMUXC_BASE_ADDR + 0x4ac, 0x00000030)
MXC_DCD_ITEM(4, IOMUXC_BASE_ADDR + 0x4b0, 0x00000030)

HIN—AT (LR, 7 EAZeL ded_hdr, write_ded_cmd DA
HHriE % DCD command 5415 (2L (435 4))

dcd_hdr: .word 0x40E801D2 /* Tag=0xD2, Len=60*8 + 4 + 4, Ver=0x40 */
write_dcd_cmd: .word O0x04E401CC /* Tag=0xCC, Len=60*8 + 4, Param=0x04 */

MXC_DCD_ITEM(1, IOMUXC_BASE_ADDR + 0x774, 0x000C0000)
MXC_DCD_ITEM(2, IOMUXC_BASE_ADDR + 0x754, 0x00000000)
MXC_DCD_ITEM(3, IOMUXC_BASE_ADDR + 0x755, 0x00000000)

MXC_DCD_ITEM(4, IOMUXC_BASE_ADDR + 0x4ac, 0x00000030)
MXC_DCD_ITEM(5, IOMUXC_BASE_ADDR + 0x4b0, 0x00000030)
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e 13.10.17 1.0.0/L3.10.53 1.1.0 uboot {# ] DDR3 ¥ 7%

TZRAS 75 B IR AR RS uboot-imx /board/freescale/${board_type}/mx6q_4x_mt41j128.cfg,

i B R 70 4 T B
/*
* Device Configuration Data (DCD)

*

* Each entry must have the format:

* Addr-type Address Value

*

* where:

* Addr-type register length (1,2 or 4 bytes)
* Address absolute address of the register
* value value to be stored in the register

*/

DATA 4, 0x020e0798, 0x000C0000
DATA 4, 0x020e0758, 0x00000000
DATA 4, 0x020e0588, 0x00000030
DATA 4, 0x020e0594, 0x00000030
DATA 4, 0x020e056¢, 0x00000030
DATA 4, 0x020e0578, 0x00000030
DATA 4, 0x020e074c, 0x00000030
DATA 4, 0x020e057c, 0x00000030
DATA 4, 0x020e058¢c, 0x00000000
DATA 4, 0x020e059c, 0x00000030
DATA 4, 0x020e05a0, 0x00000030
DATA 4, 0x020e078c, 0x00000030
DATA 4, 0x020e0750, 0x00020000
DATA 4, 0x020e05a8, 0x00000028
DATA 4, 0x020e05b0, 0x00000028
DATA 4, 0x020e0524, 0x00000028
DATA 4, 0x020e051c, 0x00000028
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DATA 4, 0x020e0518, 0x00000028
DATA 4, 0x020e050c, 0x00000028
DATA 4, 0x020e05hb8, 0x00000028
DATA 4, 0x020e05c0, 0x00000028
DATA 4, 0x020e0774, 0x00020000
DATA 4, 0x020e0784, 0x00000028
DATA 4, 0x020e0788, 0x00000028
DATA 4, 0x020e0794, 0x00000028
DATA 4, 0x020e079c, 0x00000028
DATA 4, 0x020e07a0, 0x00000028
DATA 4, 0x020e07a4, 0x00000028
DATA 4, 0x020e07a8, 0x00000028
DATA 4, 0x020e0748, 0x00000028
DATA 4, 0x020e05ac, 0x00000028
DATA 4, 0x020e05b4, 0x00000028
DATA 4, 0x020e0528, 0x00000028
DATA 4, 0x020e0520, 0x00000028
DATA 4, 0x020e0514, 0x00000028
DATA 4, 0x020e0510, 0x00000028
DATA 4, 0x020e05hbc, 0x00000028
DATA 4, 0x020e05c4, 0x00000028
DATA 4, 0x021b0800, 0xa1390003
DATA 4, 0x021b080c, 0x001F001F
DATA 4, 0x021b0810, 0x001F001F
DATA 4, 0x021b480c, 0x001F001F
DATA 4, 0x021b4810, 0x001F001F
DATA 4, 0x021b083c, 0x43200330
DATA 4, 0x021b0840, 0x031C0314
DATA 4, 0x021b483c, 0x4320032C
DATA 4, 0x021b4840, 0x031C0260

[/ writing leveling calibration

/IRead DQS gating calibration

DATA 4, 0x021b0848, 0x3A2A3230 //Read calibration
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DATA 4, 0x021b4848, 0x3E38343E

DATA 4, 0x021b0850, 0x36383E38 //Write calibration

DATA 4, 0x021b4850, 0x3C263E3E
DATA 4, 0x021b081c, 0x33333333
DATA 4, 0x021b0820, 0x33333333
DATA 4, 0x021b0824, 0x33333333
DATA 4, 0x021b0828, 0x33333333
DATA 4, 0x021b481c, 0x33333333
DATA 4, 0x021b4820, 0x33333333
DATA 4, 0x021b4824, 0x33333333
DATA 4, 0x021b4828, 0x33333333
DATA 4, 0x021b08b8, 0x00000800
DATA 4, 0x021b48b8, 0x00000800
DATA 4, 0x021b0004, 0x00020036
DATA 4, 0x021b0008, 0x09444040
DATA 4, 0x021b000c, Ox8A8F7955
DATA 4, 0x021b0010, OxFF328F64
DATA 4, 0x021b0014, 0x01FFOODB
DATA 4, 0x021b0018, 0x00001740
DATA 4, 0x021b001c, 0x00008000
DATA 4, 0x021b002c, 0x000026d2
DATA 4, 0x021b0030, 0x008F1023
DATA 4, 0x021b0040, 0x00000047
DATA 4, 0x021b0000, 0x841A0000
DATA 4, 0x021b001c, 0x04088032
DATA 4, 0x021b001c, 0x00008033
DATA 4, 0x021b001c, 0x00048031
DATA 4, 0x021b001c, 0x09408030
DATA 4, 0x021b001c, 0x04008040
DATA 4, 0x021b0020, 0x00005800
DATA 4, 0x021b0818, 0x00011117
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DATA 4, 0x021b4818, 0x00011117
DATA 4, 0x021b0004, 0x00025576
DATA 4, 0x021b0404, 0x00011006
DATA 4, 0x021b001c, 0x00000000
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6 Appendix A: DDR3 EA%1iH

- DDR W 7f

DDR=Double Data Rate XU {ii#  [F] £ 2 A EHLAFfifi 5. 7™ 4% )% DDR %A DDR
SDRAM, AAI1>J15F% N DDR, H:r1, SDRAM #& Synchronous Dynamic Random Access Memory
465, BIFZEAEENIZIZ 4. 1 DDR SDRAM f& Double Data Rate SDRAM ({455, #
KSR [F D s S Mg 28 R 8 . B RERSTE R B 10 L THUAT T B3 &AL 5 — k2, DDR A
FE A AT LA AR NG RO P Rl 7 N, ARSI 2 N A RN SR b i) TAESR, (H2
1T DDR W A7 AT LAZE bk i )b TR B AR S A5, TR LA A s 1 A5 OB 2 ARSI (1)
P fE.

 DDR3 5 DDR2 JUA EZ AR Z 4t

1. RAEKFE (Burst Length, BL):H T~ DDR3 [Tl 8bit, At LA A& A% H B (Burst Length,
BL) th[iE N 8

2. TR (Timing) 4% DDR2 M\ DDR #7811 5K J5 4E 15 J& % hn—#+£, DDR3 /] CL J&
HAHKs Lk DDR2 A Firfi 5. DDR2 (1] CL Ju Bl —f%fx 2~5 2 [8], i DDR3 M 7E 5~11 2 [4],
HIfHIEiE (AL) Mitta Fiasih. DDR2 Bf AL [5G & 0~4, T DDR3 K AL H =
PRI, 4% 0. CL-1 f1 CL-2. A4k, DDRIEH MM T — NI FS5—5 NER

(CWD) , XS mRH BAR R TAEM I &

3. DDR3 Hri¥(fjHE E (Reset) Lhf:H & 2 DDR3 F M — I E B IhAE, I LI IHER T —
A5

4. DDRS3 ¥t zQ R #ETNAE:ZQ W& —ANHIU I, TEIXAN 5| 8 — A 240K ah FIfR A 2
S XA 5] E S — AN 24, il F B HE 5] 22 (On-Die Calibration Engine, ODCE)
K E ShR I Hd i IR S 2 Sm FEFH S ODT AL B .. U ARG R HX—184)E, ¥
FHAH S s e & 3 (R s 5010640 2 J5 FH 512 ANIHeh B, 7838 B E RIETEE f5 256
AP AR 64 AN R 6h i@ FL AN ODT H BHEBEAT 5 B A i

5. ZHEHIED M

6. AiXAi%E#: (Point-to-Point, P2P)

7 Appendix B: Write Leveling &
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http://baike.baidu.cn/view/3247896.htm
http://baike.baidu.cn/view/943101.htm
http://baike.baidu.cn/view/1104563.htm
http://baike.baidu.cn/view/19469.htm
http://baike.baidu.cn/view/446604.htm

1. DDR layout 23k DQS {55 KEE % T CKA{5 5, {Hs2 T-Topology 1 fly-by AN[Fl, a1~ K.
T-Topology )4/ DDR ) CK {55 5 DQS KJZ 2 AT, T fly-by K 2 IEAN .

2. FrLAFRATT T-Topology, #B 48 F AR AAE OXLF,1X N2 548 o 111 Fly-by 1) EL AT (19 5 F 4 FH O AF,
bt A3zt R P A5 Ox44.

3. T-Topology i A~ 75 Efi write leveling calibration. fj fly-by Il 75 %,

Address/Command/Clock
Fly-by topology L MxsDa SDL DOR3

DQS and Data

[15:0)

point-to-point DRA_A[15:0]
[LaTERE |
DRAM_D|&3:0)
L MNESh CAAM_D{EL0] 5
DRAM_CS[10]]
KSCK
AN DRAM_SCCLE[L:0), DRAM) .
CKEL, SOCLE_1, SOCLE_L_BY -
DRAM_S {
MMDC ooRs
[15:0)
DDR3
DOfR3:33]
KCK
Figure 6. Fly-By Topology —
Table 2-3. DDRA routing by byte group
Length
Chip signals Group Recoemmendations
Min Miax
DRAM_D[T0] Bybte Group 1 — Clock (min) |Match the algnals of each byte group £ 25
DRAM_DGMMO mils
DRAM_SDOSD Match the differential signata of DQS + 10
DRAM_SDOS0_B mills

8 Appendix C: Write/read delay line 4

« £ DQS delay line calibration F T-7£i5 BYTE #7515 DQS 15 5 1 delay, 241 BYTE % M
DDR K i, MM DQS E5 &5 BYTEE 5 X 55, 24 MMDC 5 S}, 7526 DQS
55 delay £ 1/4 JE R FRAE L, AHAZPRUNE SR, 752 FIN T FF, B
WA LUA M 0 21 172 ESHI & H
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« 5 DQS delay line calibration 52244Ll, & delay 254 28

*  Read data direction

A

Inside Outside
MMDC MMDC

: pasp :

paspl

Delaysd DQS Das
center aligned edge aligned
bk [t
Delay Circuit
DDR3 i
MMDC | DATA
DQ[7:0]
Figure 10. Data Read lllustration Showing Edge Aligned DQS with Data Figure 11. lllustration of DQS Being Delayed to Center Align it with Incoming Read Data
Quiside MMDC
Ingide MMDC 1o DDRA

i Delay Circuit |

Figure 12 lNustration of Data Being Delayed to Center Align itwith DS

9 Appendix D: DRAM O &EM M A S-DDR3 &

https://community.freescale.com/docs/DOC-101694

ETFuFER, 8% T-top g % write leveling calibration:

1. ¥ LA Bk 2 )R BEAH 22 KK

2. DDR & W EHEA delay -

i.MX6X DDR3 1 Ut B B FH Mt
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