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X3 S DRAM D FEER o i.MX 6ULL Applications Processor | NXP Semiconductors
I - *iLMX6ULL #Ic L7234 URL
Documentation

Quick reference to our documentation types.

Filter by keyword
® NxP (25) v e

O Secure Files @

~.

* External memory interfaces: The 1. MX 6ULL processors support latest, high volume, cost effective
handheld DRAM, NOR, and NAND Flash memory standards.

— 16-bit LP-DDR2-800, 16-bit DDR3-800 and DDR3L-800

U 1-5 of 25 documents Sortby Relevance v
FILTER BY SUPPORTING INFORMATION
O Data Shest L4.115_2.0.0_LINUX_DOCS | reaturen [y
GZ Revl4l115_200 Janlg 2017 B88MB L4115_20.0-LINUX-DOCS English
[ Reference Manual o )
U Sign in required
[ Application Note
[ User Guide
DATA SHEET
[J Brochure . o .
i.MX BULL Applications Processors for Consumer Products [3
Errata
U = PDF Revl3 Sepl3, 2018 24MB IMXBULLCEC English Supported Parts
O Fact Sheet
O Supporting Information
DATA SHEET
i.MX BULL Applications Processors for Industrial Products Ly
U PDF Rev1l2 Nov 20,2017 23MB IMXGULLEC English Supported Parts

REFERENCE MANUAL
Security Reference Manual for the i.MX 6ULL Applications Processor

PDF RevO Sep26,2016 24MB IMXBULLSRM English
Sign in required

®
'“MNICA ©Macnica,lnc.

I}


https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6ull-single-core-processor-with-arm-cortex-a7-core:i.MX6ULL#documentation

A\ Y

> 7n_:
D

4

DDR¥WIEER 7 U 7"k D 1ERK,

al el e |a@l fo |a

RNy R —
IERE(C/Y

—

DT

R Register Programming Al
)(:E l) —

RPA

DDR#IHAR 7 YV 7" b DERK

EUTERESE

RPA) = {&F8

Xy — bW THKEESY
FX—R—% ANT S
&Rl Appendix [DDR Register Programming Aid |

S

X AE

203

TARRY

i.MX6 UL/ULL/ULZ MMDC DDR3 Configuration Spreadsheet
Based on NXP board

Instructions

should not need to be modified by the user.

though they may be noted as recommended

Shaded cells may require updating per the DRAW memory data sheet parameters. Certain registers

If & register is not provided then it is assumed this

1o not change.

parameter is not o be changed per the provided initialization script Certain registers are provided

Legend
On Register Configuration Tab, this color indicates the bitfields. that

weould commonly require updating

On Register Configuration Tab, this celor indicates the bitfields that|

may be updated, but should typically not require i

On Register Configuration Tab, this color indicates the bitfields that|

are updated automatically from setting provided in the “Device
Information” table: or other cells, and should not be changed
manually

Automatically
Updated Setting

On Register Configuration Tab, an unshaded cell means that the
value should remain as is and should not be modified. In these
cases, ihe seffings are provided for

On other tabs, this color indicates lhe cells that are affected by
changes on the Register C tab.

[Device Information

oC type (MXEULIULLAULZ).

MXGUL

emory type:

DDR3

&mol art number:
ensty per chip select (Gb):

Hicron
WT41K256M 16HA125E
4

Number of Chip Selects per channel used”

1

Total DRAM density (Gb) [l
Number of ROW Addresses® 15
Number of COLUMN Addresses® 10
Number of BANKS? 8
Bus Width (16bit only) 16
Clock Cytie Freq (MHz)* a00

Revision History
See Revision History workshest tsb

Clock Cycle Time (ns)

TRPORANT T 15 RECESSary 10 POPUGIE TS T2l
CS0_END calculstion. This fiskd is cacluated from
‘simply type in the total density as wellin this fiekd

for register settings.
% Needed for timing caleulations.

2. Imgartant, these fiekds need to be filed out comeetly 25 these values are used later in this tool

25
W TRE SEnay 18 DBNS 25 1 15 0SS0 50 7
the previous two fiskis. The user can also

within Register | Pad Register
DRAM Pad Name Field (ie. DSE) | _Binary Settin, register Notes Register name _| address (EX) | _value (HEX
T [oDR Ot medieEres |
Sslect e out of next values for group: DORMODE (Pads:
DDRMODE DDR_INPUT 1 00020000 |DRAM_D[15:0]; 2™~ | 0x020E04B0 | 0X00020000
0: CMOS input type -
£ Dtteserral o o
Pl / Keap Enable Fiid for DDR pads
DORPKE ArE 0 00000000 |0 FultKesger Disabied recommendss) O e Domere | DXO20EO4AC | 0x00000000
1 Pulikesos Ensbies -
o (recommanded)
PDR_INPUT 0 0000000 |1 Ditferental nput mods
000: output aver dsabied IOMUKC_SW_FAD_CTL_
SDCLK_0 0t e e | 0X020E027C | 0x00000020
Dse 110 00000030
111 Srongest
: CMOS mode (rmcommanded] TOWUXC_SW_FAD_CTL_
DOR_NPUT 0 B0000000 | e e e wap o che | O¥O20E0250
000: cutput driver disabled
CAS, RAS 0x00000030
001 Weskest IGMUXC_SW_PAD_CTL_
DSE 110 00000030 PAD_DRAN_RAS 0x020E024C
111 Stiongest

), &k
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WO i.MXBULL Single-Core Processor with Arm® Cortex®-A7 Core
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e 1Ak
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“Hardware Development Guide” TDDRIZEEEY % £ 7418 H
o “Design Checklist” O =424 %
- .MX 6ULL o5& : 2. i.MX 6ULL Design Checklist

« Table 4. DDR recommendations
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IR — RTOBRIOR DT i.MX 6ULL DiFE
@O LMXBULLDONR—THhHE%ET - U Y — X% EIR
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1.

2.

27D ZOPAD Y (i.MX6 & DDRF v 7)) #2240 QI (1 %IEE) =N
GND |23k

DRAM_VREF(Z NVCC_DRAM®50% D EE % #Hi5d %

i.MX 6ULL o4l

Vref AJVE A2 u AODRAMDESL | EFIDEUE (2 DDIEHIZ )
2 = 1.21kQ 1%
2 = 1.54 kQ 0.5%
2 =2.32kQ0.1%

DRAM_RESET 10K Q#EHT(BWAEE) & /> L TGNDIZ 7L ZT > %
DRAM_SDCKEO/DRAM_SDCKE1 ?HI/DJJ IC10K QIEHT(5%FEE) TGND(Z#:
TE S

LPDDR2 : JEDECIZZ#EH#L 9 % 7= &

DDR3 : Deep-Sleep Mode %> Standby Mode BFIZCKEAY Hi-ZJRRE & 72 1) | ,?L\f-

Rz [AhEEd 57-80, TOEFR—FIal—33 ‘/’CCKEE%ODHD%T%EEE
IELWLPDDR2#EEED IE L W/OICEREINTWD Z L 2R L T LZ \,\

£l (% Reference Manual @ “LPDDR2 and DDR3 pin mux mapping” ZZ=8 L T
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(“Hardware Development Guide” O AF & IZEEHOE &R L)
o “Layout Recommendations” m&Z# #2895
i.MX 6ULL miF& © 3. i.MX 6ULL Layout Recommendations

e 3.4. DDR connection information

« 3.5. Routing considerations

» 3.6. DDR power recommendations

L A4 7 hHEEH
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AN12298. High frequency design considerations

SHAR—RFDL AT hAHSE(C

o SEA— FERDOB S IEERE & F L

BRI LE

=i (c“Hardware Development Guide” ® “Avoiding

Board Bring-up Problems” #Z&Z (Z{a[H [Hl]

EHLHoToE &

DIFINTTED T SN T WS D

£509 %

o 4. Avoiding Board Bring-up Prob
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9 Global Lo . U1.H9 R u2.84
, ] SI7PI Co-Sim .
© Per-Net/Pin Time Resolution
MHz 201 1 83.3 ohms
Edge d B A O110 e SCOXFCICTF23CS.. Sioane MT414256M16VB0A .
- °, mem_aj .
@ Oscillator | Duty 50.0 % Netodt 3‘;3‘&*9 Netoo1 .. =
e D (o &
> — X X% @ HyperLynx & Y 5|/H  —
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DDR Stress Test ¥V — /L& E{T

- BEmaERAEIE Appendix
DDR Stress Test % =03

o Calibration /XX % W HEEE

0 Calibration 75“ /\"7\ LWL E T
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® DDR Stress Test V— /L TR P L X TR HELT

2= I T R 1 P I P [ P

XML RTRNER

MACNICA

APLARTRPME

o AMLRATFTRAPMICLYERALT —
INR G B HHESR

BRI LE

R/ KL A/NZ—2H

- BEWARERAAEIL Appendix DDR Stress Test & & 83

¥ NXP DDR T

Load Init Script ptEmxulp¥IMX7ULPT1_EVK_SOM_LPDDR3_320MHz_1

GB_32bit_V1.1.inc

Download
TARGET | MX7ULP v ARM Speed |Default v [ Verify DCD Address oumoa
DDR Density | Default  + DDR CS 0 - DDR channel (0~
VDD_ARM_CAP Auto ~ - aulo | - VDD _SOC CAP Auto auto | . SetVoltage

DDR Stess Test
[ Over Might Test [] Stop when Fail

End Freq(MHz)

Stress Test

DDR Calibration

MR Value({HEX)
DDR Freq(MHz)

Calibration Save Result Save Result

32bit Memory Read/Write

soorey [

SIZE  1WORD ~ | Read

DATA(HEX)I:I Write

t2: byte-wise SSN test

t3: memepy11 random pattern test

t4: IRAM_to_DDRv2 test

t5: IRAM_to_DDRv1 test

t: read noise walking ones and zeros test

DDR Freq: 452 MHz

t0.1: data is addrtest

th: memepy11 SSN test

tl: memepyd SSN test

t2: byte-wise SSN test

t3: memcpy11 random pattern test

t4: IRAM_to_DDRv2 test

t5: IRAM_to_DDRv1 test

t6: read noise walking ones and zeros test

Success: DDR Stress test completedi!

©Macnica,lnc.

19




R

— g1y T Ty ey
70— 1—H—TH1 > O —

A > DIEER

MACNICA

@ 1—H—FTH A DaA—FABDDRAXETY —ICT77EALT
F{EICHIBEEWHIESRET 5

@ OSHZEREL TWABRES :0SOXEY —BER/R7OT T LAEET
ERA

o 4 : Linux DFE = “stress” ¥ “memtester” I~ K

©Macnica,lnc. 20



MACNICA

3.DDR F/8sw 4 7AQ—

©Macnica,lnc.

21



TNy 77 H—

TINA ZR Ry 7 DFESH

O

BIRDHERS

sAyv /ULy b OHER

Xy UTL—> 3 VDRER

&

XML RTRNDFESR

T

A—Y—FH A v DHES

MACNICA

3410 33 811

EUTERESE

FERLDREIE Ay ZE&HEAH ? —»

X3 IS DRAM D FEER

&

BRI RN D ?

DDR#WIERR 7 U 7"k D 1ERK

@

78y 7/VEy EORZITRMEAND ?

[E] B R DHEER

XE —BEBDESKEIEEEAND ?

HA LA DEPEY (SHIEB% LIch ?

v TL—3 3 UEE

@

AL RATFTRNER

O

Ty UL —a3 g/ RTEHN? >
AFLRTRABMFNRTHHN? =
ZOFJNWNBYDTIZ7EXEZLTWHEL? >

aA—HY—TH A DRER

©Macnica,lnc.

22




T/Ny 7 70—
TNy 70— °
o
T
SRR
T
o0y 2y kOWER
iy
o
iy
v o
I
O
MACNICA

. _ 48 P s e 2
BB, sAv7/Vey boRR | FEEE

=K 5G FHOA > AR I —F TR %R

- MY TIT1477A—T7%{EH

BIRDHERD
- B{Edd VDD SOC IN, VDD ARM CAP, VDD SOC CAP, VDD HIGH IN,
VDD HIGH CAP, NVCC DRAM, NVCC DRAM 2P5, DRAM VREF OEE % HIFE
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DDR Register Programming Aid (RPA) & I3

DDRX%U—&4/ﬁ 71 —RXTB-ODOFHIR 7Y T R EERT S Excel R—ZAD 7 7 A )L

- MMDC LY X%
- DDRXEY —®D Mode Register

FICJEDECTHEINS XA I 7 DDRXEY —
— DE

DINT X —HX

o XAIVY
- DDRXEU —~
TL—FPR

o NI A=R—

ETCZALTYRAXIEH
-IOMXL/ P2 A

IZfE

tRCD, tRC, tRFC

=N

Row, Column, Bank Address, Chip select

@&@%EET%

EME R 7 U 7 b = BBIE R

> ARM RVD(inc 7 7 A JL) > ARM DS5(.ds” 7 1 L") @
TNy T T7+—<y bHEREIND

NXP#t D F-fi~ — b & JTICFHF

o 21— —BI

N N
H—F

HHRR<A

MX6/7 ® RPAIZZH 5

MACNICA

Zh

NS

\

A

i.MX DDIO® Drive Strength % &%

vE—IREHtoTFT—4>— LY AE—F

Lk,
e

BRI LE

i.MX6 UL/ULL/ULZ MMDC DDR3 Configuration Spreadsheet
Based on NXP board

Instructions

Shaded cells may require updating per the DRAI memory data sheet parameters, Certain registers
should not need to be modified by the user. If a register is not provided then ft is assumed this
parameter is not to be changed per the provided infialization script.Certain registers are provided
though they may be noted as recommended to not change.

Legend

On Register Configuration Tab, this color indicates the bitfiskds that
would commonly require updating

On Register Configuration Tab, this color indicates the bithields that
may be updated, but shouid typically not require t.

On Register Configuration Tab, this color indicates the bitfields that|
are updated automatically from setting provided in the "Device
Information” table or other cells, and should not be changed Automatically
manually Updated Setting

On Register Configuration Tab, an unshaded cell means that the
value should remain as is and should net be modified. In these

cases, the settings are provided for

On other tabs, this color indicates the cells that are affected by
changes on the Register Configuration tab

Device Information
SoC type (MXEUL/ULLIULZ). MXGUL

Memory type: DDR3

Iemory part number:

Micron
MT41K256M16HA-125E
Denstty per chip select (Gb): 4

Number of Chip Selects per channel used” 1
Total DRAM density (Gb) ]
Number of ROW Addresses® 15

Number of COLUMN Addresses®

Number of BANKS®
Bus Width (18bit only)

Clock Cycle Freg (MHz)®

Clock Cycle Time (ns}

Revision History
See Revision History worksheet tab

T e

used Iater in this o0l

within

DRAM Pad Name Field (i.e. DSE] Binary Settin register

DOR / GRIOS Tnput Mo

Register | Pad Register
Notes Register name | address (HEX)

Salect one out of next v

group: DDRMODE (Pads: IOMUXG_SW_PAD_CTL_

DDRNODE DDR_INPUT 1 00020000 | DRAM_D{15:0]). cre boRwose | 0X020E04B0 | 0X00020000
0: CMOS input type i
2 otisl i
IOMUXC_SW_PAD_CTL_
DDRPKE PKE 0 00000000 GRF_DDRFKE 0x020EQ4AC | 0x00000000
DDR_INPUT 0 00000000 :
I |OMUXC_SW_PAD_CTL_
SDCLK_0 o ;;g;ﬂ O o waama = | 0x020E027¢C | 0x00000030
DSE 110 00000030
1OMUXC_SW_PAD_CTL_
DDR_INPUT 0 00000000 PAD_DRAM_CAS 0x020E0250
CAS, RAS - - 0x00000030
DSE 110 00000030 (e e T | 0x020E024C

FAD_DRAM_RAS

©Macnica,lnc.
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https://community.nxp.com/t5/i-MX-Processors-Knowledge-Base/i-MX-6-7-Series-DDR-Tool-Release/ta-p/1271415

DDR Register Programming Aid D fEWLA

1.
2.

DDRAEY — RV ZX—k YT —2>—FZ2AFT 5
RPA @ “REGISTER_CONFIGURATION” > — k Z [ <

| How To Use | Revision History | REGISTER_COMFIGURATION

3.
4.

o
o

(e]

b.

MACNICA

DStream .ds file | RealView .inc file ‘

—

BRI LE

Device Information D& % 1B & % —
LIT®D Legend D LD ICHEREILITEZ AT S

Device Information
SoC type (MXEULULLULZ): MXEUL
WMemory type: DDR3
WManufacturer: Wicron
WMemory part number: MT41K256M16HA-125E
Density per chip select (Gb): 4
Number of Chip Selects per channel used® 1
Total DRAM density (Gb) 1
Mumber of ROW Addresses® 15
Mumber of COLUMN Addresses® 10

% |Number of BANKS® 8
Bus Width (16bit onby} 16
Clock Cycle Freg (MHz)® 400
Clock Cycle Time (ns) 25

Le gen d

On Register Configuration Tab, this color indicates the bitfields that

BE. EOANDPBELREIL
ATDBELI S FNE WA,
BFEFIND DO TCEFRE THEENEIL

A 4

P would commonly require updating.

On Register Configuration Tab, this color indicates the bitfields that

i%"l%"' Ci Ajj D //Z\g 7'3?4&{5 LWL =\ 113 e updated, but should typically not reguire i.

On Register Configuration Tab, this color indicates the bitfields that
are updated automatically from setting provided in the "Device

HHEHINTWAEZZOFTEICLTHELEIL —

Information™ table or other cells, and should not be changed
manualhky

Butomatically
Updated Setting

B> — b T “REGISTER_CONFIGURATION” > — k%

R On Register Configuration Tab, an unshaded cell means that the

value should remain as iz and should not be modified. In these
cases, the settings are provided for completeness.

ZAEITHEERSNDIEH

“DStream.ds\file” P “ReaIVievv inc. file”
TEX¥RX T T4 X—|C

*.ds (£ DStream.ds”7 7
EHTEXT

- ARM DStream development system (CHEX Y AT & & AV A]BE

©Macnica,lnc.
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—&R—X ML T*ds 771 L,
4»&LT@%¢% EtH, 7—hFO0—X—DRAMOWH{t DB E L TERT 2 Z

On other tabs, this color indicates the cells that are affected by
changes on the Register Configuration tab.
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BRI LE

DDR Register Programming Aid ® A 755544 (1)

® Jitle, Device Information

Title 2MEAHT7 7 2 U —I(C _» i.MX6 UL/ULL/ULZ MMDC DDR3 Configuration Spreadsheet

B2 TWBHHER N Based on NXP board
Instructions Legend

On Register Configuration Tab, thiz color indicates the bitfislds that
would commenly reguire updating.

On Register Configuration Tab, this color indicates the bitfields that
may be updated but should typicalky not require it.

On Register Configuration Tab, this color indicates the bitfields that
are updated automatically from setting provided in the "Device
Information™ table or other cells, and should not be changed Automatically
manualty Updated Setting
On Register Configuration Tab, an unshaded cell means that the
value should remain as is and should not be modified. In these
cazes, the settings are provided for completeness.

On other tabs, this color indicates the cells that are affected by
changes on the Register Configuration tab.

Shaded cells may reguire updating per the DRAM memery data sheet parameters. Certain registers
should not need to be modified by the user. If a register is not provided then it is assumed this
parameter is not to be changed per the provided initialization script.Certain registers are provided
though they may be noted as recommended to not change.

Device Information Revision History
— E- — — SoC type (MXSULULLULZ): MXaUL See Revision History worksheet tab
(G O)I/\ E {,\_ Lj: || EE {,\_ ﬁak Memony type: DOR3
Manufacturer: Micron
L/ T < 7'—_\‘ é k/ \ Memory part number: MT41K256M 16HA-125E
- Density per chip select (Gb): 4
RN [e) > — Number of Chip Selects per channel used® 1
%77 < G) l/ ~/ A g 7 l:l 7 7 S | Total DRAM density (Gb) 4
- S Number of ROVY Addresses” 15
= S 7 'fE Lj: ~ D+t 7 N Number of COLUMN Addresses® 10
NP B — - Number of BANKS® 3
~ — Bus Width (16bit only) 18
S {/\_ + L/ i a Clock Cycle Freq (MHz)? 400
Clock Cycle Time (ns) 25
1. Impartant: it is necessany to populate this field with the density in Gbits a5 1t 15 used later in the
— CS50_END calculstion. This field is cacieated from the previous two fislds. The user can also

simphy type in the total density as well in this fiel.

2. Important, these fizlds need to be filled out corecthy 3= these valees are used later in this tool
for register settings.

3.Me=ded for timing calculstions

°
MNICA ©Macnica,lInc. 31



DDR Register Programming Aid ® A 755544 (2)

® Drive Strength (DSE)

O —t—
Za—NHhun k7
R (23R A] 8

MACNICA

7R - X
A 7B %

How To Use

Revision History

REGISTER_COMFIGURATION

BRI LE

DStream .ds file

RealView .inc file

within Register Pad Register
DRAM Pad Name Field (i.e. DSE) Binary Setting register Notes Register name address [HEX) value (HEX)
DDR f CMOS Input Mode Field
Select one out of next valees for group: DDRMODE (Pads: oo -
DDRMODE DDR_INPUT 1 00020000 |oRAw_D{is0p. IBMUXC_SW_PAD_CTL_ | 0 ns0ED4B0 | 000020000
5 GRP_DDRMODE
0: CMOS input type -
1 Differentisl inmt oeodes
Full / Keep Enable Field for DDR pads oo -
DDRPKE PKE 0 00000000  |0: PuliKeeper Dissbled {recommended) 'D””f;{f%:’;i?“— Ox020E04AC | 000000000
1: PullKeeper Enabled -
DDR_INPUT 0 povoopgy | EMOS med [recommendsd)
: Differential input mods
000: output driver disabled ICMUXC_SW_PAD_CTL_
SDCLK_0 \ 200 ovtput 2D, DRy, Spolie,# |O¥020E027C | 0x00000030
DSE 110 | 00000030
111: Strongest
0ol 0: CMOS5 mode {recommended) IOMUXC_SW_PAD_CTL_
DOR_INPUT 010 1000000 1: Differentizl input mode PAD_DRAM_CAS 0x020E0250
011 000: outpurt driver disabled
CAS, RAS DSE 100 0000000 001: Waskest IOMUXC_SW_PAD_CTL_ OX020E024C 0x00000000
101 FAD_DRAM_RAS
111: Strongest
111
[ ddr_s2l Figkd

HREEIE
#EIEDSE:

NXP#L T,

X rE -

©Macnica,lnc.

N2 A 758 (DSE) Z60QLL EICERET B2 2 L IFHBE L TLWEHA
111b (34Q); 110b (40Q); 101b (48Q)
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DDR Register Programming Aid ® A 755544 (3)

® ZDDZEELH

INHDEILIE, BIERD
[Device Information] &—7JL

ICEDOWTEIHMNICEKESN

ESCH

Device Information

SoC type (MXEULULLULZ): MXEUL
WMemory type: DDR3
WManufacturer: Micron
WMemory part number: MT41K256M16HA-125E
Density per chip select (Gb): 4
Number of Chip Selects per channel used® 1
Total DRAM density (Gb)

Mumber of ROW Addresses® 15
Mumber of COLUMN Addresses® 10
Number of BANKS? 8
Bus Width (16bit onby} 16
Clock Cycle Freg (MHz)® 400

Clock Cycle Time (ns)

CIohZ—a—FT4~
Tlx. DDRT —
DWNWTINLDOEILIZEZ A
AL TLEET N

MACNICA

2 — RTE

>
7 —

How To Use

Revision History

BRI LE

REGISTER_COMFIGURATION

DStream .ds file

RealView .inc file

control bit setting within Register Register value
MMDC Control Parameter NiA [decimal) register Notes Register name address [HEX)
SDE_0: Enable Chip Select 0, set to 0 (disable) or 1 (enable). Note
that is is assumed that at the least, CS0 will be populated, hence
this bit should remain set and not optional to clear. On MXE series,
SDE_O - 1 £0000000 it does not make sense to populate CS1 if only one chip select is
used. In other words, if only one chip select is to be used, then
use CS0.
SDE_1: Enable Chip Select 1, set to 0 (disable) or 1 (enable). This
\ bit is optional, based on whether or not two chip selects are
populated with DRAK. If only 1 chip select populated, then this bit
EC - b0000000 is cleared meaning that C51 won't be used (and assumed C50 is
used and it's corresponding bit is =et), otherwise, if two chip MDCTL 0x021B0000 | 0x84180000
selects are used, then this bit should be set.
‘\‘ ROW: number of ROW addresses. NOTE: this value is taken from
ROW - 04000000 the Device Information table above. Modify this value enly in the
table above.
\ COL number of Column addresses. NOTE: : this value iz taken
coL - 00100000 from the Device Information table above. Modify this value only in
the table above.
BL - 1 00080000 BL: Burst length. For DDRS set to 1 for burst length 8.
D52 - ] 00000000 DSIZ: Data bus size. Note: MXBUL supports 16-bits only.
MMDC timing parameter (DDR device | value from DDR Clock Cycle or within Register Register value
| timingparameter) | datasheet(ns)| Binary Seffing register Notes Register name | address (HEX) (HEX)
tCKE - CKE minimum pulze width. Obtain this value from DDR3 data
tCKE 75 3 00020000 sheet. Usually this is greater of 3CK or 7.5ns.
Slowifast power down.
In DOR3 mode this fizld is referred to slow precharge power-
down.
In LPDDRZ mede this field is not relevant.
NOTE: Memery should be configured the same.
0 Fast mode. 0x0002002D
SLOW_PD - 1] 00000000 1 Slow mode.
HCKESRX - This field determines the amount of clock cycles before
=elfrefresh exit. Obtain this value from DDR3 data sheet. Usualhy
tCKSRX 125 5 Q0000028 |the minimum value is great of SCK or 12.5ns.
tCKSRE - This field determines the amount of clock cycles after
zelf-refresh entry. Obtain thiz value from DDR3 data sheet. MDPDC Ox0241B0004
tCKSRE 12.5 5 00000005 |Usualty the minimum value iz great of SCK or 12.5ns.
©Macnica,lInc. 33
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DDR Register Programming Aid D AA1753E5E4 (4)

® DDR Mode R eg Ister @D Eﬁfﬁ REGISTER_CONFIGURATION |

How To Use Revision History DStream .ds file RealView .inc file

Mode register programming sequence
Order of programming: MR2, MR3, MR1, MRO

MACNICA

©Macnica,lInc.

If CS80 populated
DDR3 MR2 Parameter or MMDC control bit setting within Register Register value
MDSCR Parameter NIA {decimal) register Notes Register name address [HEX)
Dynamic ODT (RTTONVR)). 00-disable; 01-RZ0Q/4; 10-RZQ/Z; 11-
WMR2: ATT - 1 02000000 reserved (RZ0=240chm)
MR2: SAT - 0 oooooooo SRAT: Self refresh temperature, set to 0 for normal operation
MR2: ASR - 0 oooooooo ASR: Aute self refresh, set to 0 for normal operation
CAS Write Latency. This value is taken from the MMDC tCWL
paramter setting above. Do not modify this bit as it is automatically
MAZ: CWL - 00000000 |programmed. MDSCR 0x021B001C | 0x02008032
CON_REQ - 1 00008000 Configuration request - set to 1 for this operation.
WL_EN - 0 00000000 Setto 0; not applicable to mode register programming.
CHD - 3 00000030  |CMD: set to 0x3 for load mode register command.
CHMD_CS - 0 00000000 Determines which chip select command is targetted to.
CNMD_BA - 2 00000002 |CMD_BA - set to 0x2 for MR2
DDR3 MR3 Parameter or MMDC control bit setting within Register Register value MOde RegISter 0) Word 7& DDR L“
MDSCR Parameter NIA {decimal) register Notes Register name address [HEX) izé_ %
MR3: MPR - 0 00000000 MPR enable - st to 0 for normal operation = 2 =
MR3: MPR_RF - 0 00000000 Setto 0 for normal eperatien = O)@U T Li D D RS M R]‘ L“ OXOOO4
CON_REQ - 1 oooosoo0 Configuration reguest - set to 1 for this operation. % E %)
WL_EN - 0 00000000 Set to 0; not applicable to mode register programming. MDSCR Ox021B001C | Ox00008033
CWD - 3 00000030 CWMD: set to 0x3 for load mode register command.
CMD _CS - 0 oooooooo Determines which chip select command is targetted to.
CND BA - 3 00000003 CMD BA - zet to 0x3 for MR3
DDR3 MR1 Parameter or MMDC control bit setting within Register Register value
MDSCR Parameter NIA (decimal) register Notes Register name address (HEX) M M DC EQ/:'_'E blt
MR1: 0 Off - 0 0ooooooo Set to 0 for normal operation .
Termination data strobe (TDQS) is a function of the x8 DDR3 CO N_R EQ o 1
MR1: TDQS - 0 oooooooo SDRAM configuration; set to 0 for x18 and x32 memories . H
R1 TD0S - 0 T S CMD: 0x3 (load mode register)
MR- RTT (WM&} _ 0 00000000 n-die termination ) resistance . -disabled; - 0
(e RZC/4; 010-RZQWZ; 011-RZQUS; 100-RZQM 2; 101-RZCVE; CMD—BA 1 <Cmd bank addr)
KMR1: RTT (M2} - 1 00040000 1108111-reserved (RZ0=240chm)
WMR1: WL - 0 00000000 Wirite leveling enable - set to 0 for normal operation /
MR1: 0DS (M5} - 0 00000000 Output Drive Strength: 00-RZCUS (40ohm); 01-RZQJT (34ohm); MDSCR 0x021B001C ;@
MR1: ODS (M1} - 0 00000000 10&11-reserved
MR1: AL - 0 oooooooo AL Additive Latency, setto 0
WMA1:DLL — 0 00000000 DLL Enable - set to 0
CON_REQ - 1 00003000 Configuration reguest - set to 1 for this operation.
WL_EN - 0 00000000 Setto 0; not applicable to mode register programming.
CHD - 3 00000030  |CMD: set to 0x3 for load mode register command.
CMD_CS - 0 oooooooo Determines which chip select command is targetted to.
CHMD_BA - 1 ooooooo CHMD_BA - set to 0x1 for MR

34



DDR Register Programming Aid ® A 755544 (5)

REGISTER_COMFIGURATION

® Calibration DX E

How To Use Revision History

BRI LE

DStream .ds file RealView .inc file

Register Register value
Register name address (HEX)
MPDGCTRLO PHYD | Ox021b083c |0x41490145
These parameters are determined after running calibration. The parameters
provided here are from Freescale's development board and will work as initial
values. Update these values after running calibration. MPRDDLCTL PHY0 | 0x021b0848 |0x40404546
MPWRDLCTL PHY0 | Ox021b0850 |0x4040524D
These are for write leveling calibration,which is needed for fly-by board layout
topology MPWLDECTRLO PHY0| 0x021b080c [Ox00000000

I

DDRX FL RT R O EUE L -AEZFEHL T
INLD74—IILFEFFHTEHFLTLIZIN

°
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BRI LE

How To Use Revision History

2

BEEMREINET

“DStream .ds file”

>— bk

REGISTER_COMFIGURATION

“RealView .inc file’

DStream .ds file ‘ RealView .inc file

> — b

1 |# 1|7

2 |#init script for i.MHEUL 2 |//init script for i MEEUL

3 & 3 |s

4 | Revision History 4 |// Revision History

5|8 1.1 5/ 1.1

6 |& 6 |/

7 T

8 |gstop # needed when using D55 debugger, remove if not using a debugger 8 |//wait = on /f needed when using RealView Ice debugger, otherwise remove
9 8 |s

10 [#set semihosting enabled true # needed when using D55 debugger, remove if not using a debugger 10 |// Disable WDO=

11 117

12 |fmemory 0x00BO00O00 Ox0BFFFFEF noverif $ needed when using DSS debugger, remove if not using a debugger 12 | //setmem /1€ 0x020BCO00 = 0x30

13 13

14 |& 14|/

15 [# Disable WDOG 15 |// Enable all clocks (they are disabled by ROM code)

16 16 |/

17 |#memory set 0x020BCO00 1€ 0x30 17 |setmem /32 02020040628 = OxFFFFEFFEF A/ [CCHM_CCEROICCH Clock Gating Register O
18 18 |setmem /32 022020C406C = OxFFFFFFEF £/ [CCHM_CCER1ICCH Clock Gating Register 1
19 |# 19 |setmem /32 02202004070 = |OxFFFFFFEF £/ [CCHM_CCER2Z]CCH Clock Gating Register 2
20 |# Enable all clocks (they are disabled by ROM code) 20 |setmem /32 0x020C4074 = OxFFEFEFEF /4 [CCHM_CCER3]CCH Clock Gating Register 3
21 |# 21 |setmem /32 0x020C4078 = OxFFFFFFFF £ [CCM_CCGER4]1CCM Clock Fating Register 4
22 lmemory set 0x020c4062 32 Oxfffff£ff |$[CCM CCGROICCHM Clock Gating Register 0 22 | setmem /32 0x2020C407C = OxFFEFEFEF /4 [CCHM_CCER5]CCH Clock Gating Register 5
23 \memory set Ox020c406c 32 OxLfffffff |$[CCHM CCGRLICCH Clock Gating Register 1 23 |setmem /32 0x020C4050 = OxXFFEFEFEF £ f [CCHM_CCERE]CCH Clock Gating Register €
24 memory set 0x020c4070 32 Oxfffff££f #[CCH CCGR2Z]CCH Clock Gating Register 2 24

25 |memory set 0:020c04074 32 OnfEE£E£££  $ [CCM CCGR2IICCM Clock Cating Register 2 25|/,

26 memory set 0x020c4078 32 Oxffffffff #$ [CCHM_CCGR4]1CCH Clock Gating Register 4 26 | s/ IOMUX

27 \memory set 0x020c407c 32 OxffE£E£FEf $[CCM_CCGRS]CCM Clock Gating Register 5 27 |/

28 memory set 0x020cd4080 32 Oxffffffff  $[CCM CCEREICCH Clock Gating Register € 2B |//DDR IO TYPE:

p] 29 |setmem /32 0x020E04B4 = 0x000C0000 s/ ICMUXC_SW_DAD CTL GRE_DDR_TYES

30 | 30 | setmem /32 0x020E04AC = 0x00000000 // ICMUXC_SW_PAD CTL GRF DDREKE

31 | IOMUX 31

32 |# 32 | //CLOCE:

33 [#DDR IO TYPE: 33 [setmem /32 0x020E027C = 0x00000030 /¢ TOMUEC SW_PAD CTL_PAD DRAM SDCLEOD_P
34 |memory set Ox020E04B4 22 0x000C0000 # IOMUXC SW_PAD CTL_GRP_DDR_TYPE 34

35 lmemory set Ox020E04RAC 22 0x00000000 # IOMUXC SW_DAD CTL_GRP_DDRIEE 35 | //Control:

36 36 [setmem /32 0x02 = 0x00000000 /¢ IOMUXEC SW_PAD CTL_PAD DRAM CAS

37 |#CLOCK: 37 [setmem /32 0x02 = foxoooooo00 J¢ ICMUXEC SW_PAD CTL_PAD DRAM RAS

38 memory set Ox020E0QZ7C 32 0x00000030 # ICMUMC SW_PAD CTL_PAD DRAEM SDCLED_F 38 [setmem /32 002 = 0x00000030 S/ IOMUMC SW_DAD CTL_GRD_RDDDS

39 I B 29 |setmem s32 002 = 0x000C0030 // IOMUXC_SW_DAD_CTL_DRD_DRRM RESET

40 |#Control and Address: 40 |setmem /32 002 = 0200000000 | // IOMUNC SW_DAD CTL DAD DRAM SDEBAZ - DSE can be configured us
41 |memory set 0x020E0250 32 0x00000000 $ ICMUXC SW_PAD CTL PAD DREM CAS 41 |setmem /32 002 = 0x00000030 // IOMUXC SW_DAD_CTL_DAD DREM_ODTO

42 |memory set 0x0Z0E0DZ4C 32 0x00000000 $ IOMUXC SW_PAD CTL FAD DREM RAS 42 |setmem /32 002 = Mx00000030 s/ IOMUXC SW_DAD_CTL_PAD DREM ODT1

43 |memory set 0x020E0450 32 0x00000030 ¢ IOMUXC SW_PAD CTL GRE_ADDDS 43 |setmem /32 = 0x00000030 // IOMUXC SW_DAD_CTL_GRP_CTLDS

44 memory set 0x020E0288 22 0x000C0030 # IOMUXC SW_DAD CTL_PAD DRAM RESET 44

MACNICA

NoDaAR Y R ETFX N7 74 )LICa8E—
7 1 L % <file name>.ds X 7z 1% <file name>.inclC

©Macnica,lnc.

Eﬁ‘)ﬁﬁ
ZELET

36



#E : DDRICYITBLIRZ

@ L UXEZDODANRIC %LT@Rﬁmmﬁa
Manualﬂunaﬂi@l/ XQ@HEW%EEE?E\

N

PRA®D” Register name” %> “Register Address”
NIRRT 5

RPA

X EAB DR IE

| within | Register Pad Register
DRAM Pad Name Field (i.e. DSE’ Binary Settin register Notes ister name address (HEX value (HEX
DDR / CMOS Input Mode Figld
Select one out of next values for group: DDRMODE (Pads:
I0OMUXC_SW_PAD_CTL
DDRMODE DOR_INPUT 1 00020000  |DRAM_D{15:0]). GRP DORMODE 0x020E04B0 | 0x00020000
0 CMOS input type -
ial inout sooode
PuII.l Keep Ensble Field for DDR pads
DORPKE PKE 0 00000000 [0: Pull¥esper Dissbled {recommended) IOMUé&f\g’[_):?ﬁECTL_ 0x020E04AC | 0x00000000
1: PullKeeper Enabled -
0: CMOE mede {recommendad)
DOR_INPUT o 00000000 1: Differentisl input mod
000: output driver disabled JOMUXC_SW_FAD_CTL |
SDCLK_D 000: gt a0, s Soc0a £|| ©X020E027C | 0x00000030
DSE 110 00000030
111: Strongect

MACNICA

©Macnica,lnc.

BRI LE

Reference Manual
326.143 SW_PAD_CTL_PAD_DRAM_SDCLKO_P SW PAD

Control Register
[TIOMUXC_SW_PAD_CTL_PAD_DRAM_SDCLKO_P}

SW_PAD_CTL Register

Address: 20E_0000h base + 27Ch offset = 20E_027Ch

Bit n Fal 20 ] 18 17 16
R DDR_SEL
DO_TRIM_
SADN DO_TRIM HYS
w

DDR_INPUT

Bit

DSE

Reset
PUE | PKE I

Reset
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4-2. Appendix
DDR Stress Test

®
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DDR Stress Test Tool 112

@ RTELI-BENRTIA-—Z—NDNEDEEREH%
jzﬁ")f\»\%ﬁﬁﬁn/u—a_% Y — I

o RPATEE L7= . Drive Strength CRAI VT,
R— FIEROMEEE DHER
EzdEe =T

o OSHWERZE WToolD 78, OSICEXKRAIC
DDRA v X —7 1 —XDEERBEZHERTZ S

o FITEHRET —XES—T Y yILITN=X MEREL
RS v F > - /4 X (SSN) OIRH IZfEH
® :XTEREELIEHR
o DDR Calibration dTest
o VDD_ARM_CAP %> VDD _SOC CAP O EFXT#ZE TZX 3
o Stress Test :
- AR DZEE (Start Freq/End Freq)
- Eam T X b D%E1T(Over Night Test)

® SEHEDETH E=RHE

T

#% NXP DDR Test Tool

EUTERESE

Load Init Script

VDD_ARM_CAP

DDR Calibration

Calibration

TARGET |MX6DQ

DDR Density |De

£

fault -~

Auto

MR1 Value(HEX)
DDR Freq(MHz) D

Save Result

Download
ARM Speed Default ~ [ Verify DCD Address
DDRCS 0 w DDR channel |0 ~
- |auto | + VDD_SOC_CAP Auto v - + SetVoltage
DDR Stess Test 32bit Memory Read/Write
[J Over Night Test [ Stop when Fail
Satfrei [0 | ADDRREO [ |
End Freg(MHz) D sZE | 1WORD ~ | Read
Stress Test Save Result DATA(HEK)I:I Write

@ i.MX @ USB OTG KF— FEARTHR FPCOUSBIZE L. GUIY —iLh nET

@ JTAG/N—2 3 v (elf)lC
(3 Binary /x—< 3 > (bin)

MACNICA

B TILR—IFIILTDELT
IZ& % u-boot S DELT

©Macnica,lnc.

39




OS BEHDODATYTF R F EDIEL AR RS I

®@ DDRR FL RT X MW+ FBZzHF->CaEL7zn. DDROBEENRET
OSHAELEHM LB WT EDMREALTE B H7?
o EHEEDODEWDDRR FL AT R MI+HICEBETT, LAL. . .
o OSIFEKALE L TERHBAMLRDZW 7OV 7 LTHY ., $FiZLinuxh — %IV D EHERER %
T 9 memtester > u-boot B ED OS X L AT RN AEFTT AT 2B LET
o OSRPLRTRAMZEFTLTEZNF v I35 LabeEHLET

DDR Stress Test OS stress test (il memtester)

DDREIR#M D EANEZIBZ 1-EITH A BE
SYONERY | BE
(7045 LFETINAW)

& D FE K TELT

OSOTFTEITEIN, Z<<D7AT 7 LHNET
SNbE-0H. FYELDYRTLRARLRE
VAN

OCRAMMN . EiITENb 7280, fIEICDDRT DDRALEITINST=H. BITHHREEICLR S

7—(T—2IT7-)DF x v I H A

MACNICA

GEhbhd(T—XTI7—F/lFa—Foay
ITy THRET HAEEDLDH D)

©Macnica,lnc. 40



DDR Stress Test Tool 477> A— FURL LA T

e &d|
mx6dg

® DDR Stress Test Tool x> Aa— K URL (3265 s

sl

___________________________________________________________ i 65x
« RZUT T HNLVE—CHBDDRIEAL xul GUI ¥ — L & USBHEfEER
R UT R, SESERIMXT A A o mx6ull

i OD—U_ v 70”/2 7 ) 70 l\’CT i %DD:_Tester.exe e

« X7 VT rEBRL, R—FRDHRXL @ LA_OPT Base_License.html ) :Z:Em
RV T b5t aB@OLET

m SCR-ddr_stress_tester_w3.0.0.8xt

m add_uart_support_in_script.tut
D ddr-test-uboot-jtag-mxedl.elf
D ddr-test-uboot-jtag-mx6dq.elf
D ddr-test-uboot-jtag-mxéesl.elf
D ddr-test-uboot-jtag-mxesll.elf

e | | ddr-test-uboot-jtag-mxGsx.elf EI .
ddr_stress_tect v3.00 rriestUboottag-mibs.e JTAG 7/ H—kx (elf 7 714 JL)
D ddr-test-uboot-jtag-mxGul.elf

ddr_stress_tester_jtag_v3.00_setup.exe zip & - ddr_5tre55_te5teutag_v3.ﬂﬂ D ddr-test-uboot-jtag-mxeull.elf

ddr_stress_tester_uboot_v3.00_setup.exe zip & ddr_stress_tester_uboot_v3.00 D ddr-test-uboot-jtag-mx7d.elf
ddr_siress tester v3.00 setup.exe.zip & E LA_OPT Base_Licensehtmil
m SCR-ddr_stress_tester jtag_v3.0.0.txt
"IN DD o Tool &
L7y a— R | | ddr-test-uboot-jtag-mx6dl.bin

D ddr-test-uboot-jtag-mx6dg.bin
D ddr-test-uboot-jtag-mxasl.bin
D ddr-test-uboot-jtag-muxesll.bin
ddr-test-uboot-jtag-mxesx.bin
% ddr-test-uhoot-jtag-m:(EuI.bin U-boot H}i (bm ary 77 /r }l/)
D ddr-test-uboot-jtag-mx6Eull.bin
D ddr-test-uboot-jtag-mx7d.bin
@' L& _COPT_Base Licensehtmil

mmim ©Macnica, Inc. m SCR-ddr_stress_tester_uboot v3.0.0.4xt 41


https://community.nxp.com/t5/i-MX-Processors-Knowledge-Base/i-MX-6-7-DDR-Stress-Test-Tool/ta-p/1108221

GUI*Y —Jb & USB#EifEhiR

® i.MX ® USB OTG R— MEHTHRX FPCHOUSBIZ#ZE
® DDR Tester.exe #3179 % & GUI Tool A'3iLH EAYS

MACNICA

DC Jack

BRI LE

Load Init Script | | PEEm:7ulp¥IMX7ULP1_EVK_SOM_LPDDR3_320MHz_1GB_32bit V1 Linc

TARGET | MX7ULP b

DDR Density Default

VDD_ARM_CAP Auto v

DDR Calibration

MR1 Value(HEX)
DDR Freq(MHz)

Calibration Save Result

Download
ARMSpeed |Default [ Verify DCD Address
DDRCS |0 v DDRchannel |0+

~ a0 - VDD_SOC_CAP|Auto ~| - |auto |~ | SetVoltage

DDR Stess Test
COver Night Test 1 Stop when Fail

End Freq(MHz) D

Stress Test Save Result

32bitMemory Read/Wiite

SIZE |1WORD ~ | |Read

DATA(HEX)I:' Write

LMX7TULP EVK

DDR Stress Test(3.0.0)
Build: Dec 14 2018, 141343
NXP Semiconductors

Debug USB

Chip ID
CHIP ID = MX7 UttraLitePlus(0x73)

ARM Clock FIX to 500MHz.

DDR configuration
DDR type is LPDDR3 in T-channel mode
Data widih: 32, bank num: 8

GUI Tool

bin

log

cCript
d’} DDR_Tester.exe
L& _OPT_Base_Licensehtml
m SCR-ddr_stress_tester w3004t

©Macnica,lnc.
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https://www.nxp.com/design/design-center/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-7ulp-applications-processor:MCIMX7ULP-EVK?tid=vanIMX7ULPEVK

GUIYY —IJL{E

@O DDR#WIHAML X 7 U 7" b % 3#E3IR (*.inc)

# NXP DDR Test Tool

@ R—47 v b T/NA ZDFER

® “DDR Density” 1% Default % #£12
Density DR IFFHLZ 7 U 7 kA
S15ET

7 E R

P 0ad Init Script pt¥mx?u|p¥|MX?ULP1_EVK_SOM_LPDDRS_320MHZ_1GB_32bit_V1.1.inc|

TARGET | MX7ULP v

DDR Density |Default  ~

DD_ARM_CAP Auto

DDR Calibration
MR1 Value(HEX

Calibration Save Result

ARM Speed Default ~

[“IVerify DCD Address

DDRCS ~ DDR channel 0 ~
uto + VDD_SOC_CAP Au ~ | - |auto + e e
DDR Stess Test 32ditMemory Read/Write
[J Over Night Test [~]Stop when Fail
Start Freg(MHz) D ADDR(HEX)

1WORD +~ |Rea

End Freq(MHz) D SIZE
DATA(HEX)I:' Write

Stress Test Save Result

Download.g—"

EFAE LR 7V 7 DX v

=R
—F

@ MBI 7Y 7 FOE & —
Ty R TNA ZDOFEIRQ % EHTE
H T ->7-518 "Download”
7 Uy

/

®DDRaY bFA—5—DF v %
IS % EIR

/

@ 7 X k9 % Chip Select &=

MACNICA

DDR Stress Test (3.0.0)
Build: Dec 14 2018, 14:13:43
NXP Semiconductors.

Chip ID

DDR configuration

Data width: 32, bank num: 8

DDR type is LPDDR3 in 1-channel mode.

® ARM EN{EE R # % FEIR
TR NCEWEIRBEDIGE
I “Default” #EIRd %

©Macnica,lnc.
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|=|=|

“l\/lanual” HENE T

DFERA 7> 3 > “Auto” »

# NXP DDR Test Tool

Load Init Script | pt¥mx7ulp¥IMX7ULP1_EVK_SOM_LPDDR3_320MHz_1GB_32bit_V1.1.inc

Download
“ ” \‘ . N E=E= R TARGET MX7ULP ~ ARM Speed Default ~ 1 Werify DCD Address
Manual” Tld2—H -2 BEZFHET [ Y
> —_ > _ DDRCS 0 E DDR channel 0 e
giTW\T—?/—FQXﬁv7;ﬁ
sS4 i\ b ( =0z
’) /L/J g 75 ) i -g_ —F EI: /\\\ VDD_ARM_CAP Auto ~ auto - VDD_SOC_CAP Auto  ~ auto + SetVoItage
DDR Calibration DDR Stess Test 32bit Memory Read/Write
[J Over Night Test [~]Stop when Fail
VDD_ARM_CAP | A7coreat900 | 1.25 |1.275| 1.3 [ VvV [— X)
i i R
A7 C‘mézﬂ 528 | 115 | — | 13 g End Freq(MHz) D SZE 1WORD ~ | Read
A7 coreat396 | 1.00 | — 1.3 Save Result Stress Test Save Result DATA(HEX Write
MHz ==
A7 coreat198 |0.925( — 1.3
MHz e —
st (3.0.0)
VDD_SOC_CAP | A7coreat900 |1.225| — 1.3 vV o |— 018, 14:13:43
MHz luctors.
A7 core at528 | 1.15 —_ 1.3
MHz and below s=s=s=ss=ooossssss=ssoooosssss

MACNICA

IR 1

CHIP ID = i.MX7 UltraLitePlus({0x73)

DDR configuration

DDR type is LPDDR3 in 1-channel mode.
Data width: 32, bank num: 8

BRI LE

“

“Manual” =z 3
TR EE 578

XEL-HE. TOELEE

N7 I

©Macnica,lnc.
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GUIY — V&A% : DDR Calibration

# NXP DDR Test Tool

@ MR1 O{E% R E (5 : 0004)

@ DDRA > &% —7 I—Z@E;&;&;&en.—'—.

X AE

(3@ Calibration ®=E1T

@ERAZQ T 7741 E L TRE

MACNICA

TARGET | MX7ULP v

DDR Density |Default  ~

D_ARM_CAP Auto

\ D Calibration

DDR Freq(MHz)

Calibration Save Result

- auto +

[J Over Night Test [~]Stop when Fail

End Freg{MHz) SIZE

Start Freq(MH2) D ADDRHEXY) | |

\ Load Init Seript | | PEMx7ulp¥IMX7ULP1_EVK_SOM_LPDDR3_320MHz_1GB_32bit_V1.1.inc

Download
ARM Speed Default [ Verify DCD Address
DDRCS 0 ~ DDR channel 0 ~
VDD_SOC_CAP|Auto ~| - [auto - SetVoltage
DDR Stess Test 32bit Memory Read/Write

1WORD ~ | Read

Stress Test Save Result DATA[HEX)I:' Write

Chip ID

DDR configuration

DDR type is LPDDR3 in 1-channel mode.

Data width: 32, bank num: 8

T RPACEE L TR &

©Macnica,lnc.

BRI LE

® Calibration DfEERA* 38— L

U7 hICRREE 3
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GUI'Y —IL{ER A% : DDR Stress Test

Stop when Fail :

17

Fa || _g_ % i T“ __7___ X [\ g_é # NXP DDR Test Tool

Load Init Seript | | PE¥mx7ulp¥IMX7ULP1_EVK_SOM_LPDDR3_320MHz_1GB_32bit_V/1.1.inc

Download

v ARM Speed Default v W Verify DCD Address

Over Night Test :

IZE L-— 7—_ X l\ 3’—'::,/[_?_ g DDR Density | Defau DDRCS [i] v DDR channel 0~
71N =

VDD_ARM_C VDD_SOC_CAP Auto ~ - auto | . SetVoltage

DDR Calibration DDR Stess Test

32bit Memory Read/Write

Eﬁ ﬁé t ﬁﬂ\% T @D J%l 7\5273&& @D ;QA:E [J Over Night Test [] Stop when Fail

DRIER TR

- EERTTEqHz) (400 -
Stress Test #£479 % T eriru [ S e
?Ei:é Li 400 l\/l H 7 — 450 I\/l H Z Calibration Save Result Stress Test Save Result DATA(HEK}I:l Write

i rEL T || T ] s oo
Mo |:| )

MACNICA

Y
12: byte-wise SSN test ~
t3: memcpy11 pattern test

#: 1 DRv2 test

Stress Test D FEFT = IRAM to_DDRv1 test

16: read noise walking ones and zeros test

DDR Freq: 452 MHz
10.1: data is addrtest

fm—
10: memcpy11 SSM test
t1: memcpy8 SSN test
12: byte-wise SSN test

t3: memcpy11 random pattern test

BRI LE

HwRAEOT 7740 E L TRE

4 IRAM_to_DDRv2 test

Stress Test M#ER (BRI T
X MNEH) &R

Over Night Test % 34K L TER
LTW2iHEERY R LFRS
NEx9d

t5: IRAM_to_DDRv1 test
6: read noise walking ones and zeros test

Success: DDR Stress test completed!!!

©Macnica,lnc.
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GUIY —IUERZA;E : 32bit Memory Read Write

7 KL 2D A S (HEX)

Write L 7= LMEZ A JI(HEX)
“Write""h& > o7 Yy o T&
ELET7RFLRICT—RHEE
AEND

% NXP DDR Test Tool

Load Init Script | | Pt mx7ulp¥IMX7ULP1_EVK_SOM_LPDDR3_320MHz_1GB_32bit_V1.1.inc

Download

~ ARM Speed |Default [ Verify DCD Address

DDR Density Default 0 ~ DDR channel 0 ~
VDD_ARM_CAP |Auto ~| - + - + SetVoltage

DDR Calibration DDR Stess Test 32bit Memaory Read/Write
[Jover Night Test [ Stop when Fail

HLEEEY Start Freq(MHz) ADDR(HEX)

D End Freq(MHz) sze |32woRD ~ | Read

BRI LE

“Write" ha > D7 YUy 7 THA

SA

MACNICA

Calibration Save Result Stress Test Save Result DATA(HEX) abababab| Write
Success: DDR Stress test completed!l]
addr=0x30000000.data=0xASA5ASAS
Success to write address 0x80000000

0x0 Ox4 0x8 0xC

0x30000000: OxASASASAS OxOECAB642 Ox962FC963 0x1D950C84
OxB0000070: OxA4FA4FAS Ox2C5F92C6 0xB3C4D5E7 0x3B2A1908 /
0xB0000020: 0xC28F5C29 Ox49F49F4A 0xD159E26B 0x58BF258C
0xB0000030: OxE02468AD OxB6789ABCE OxEEEEEEEF 0x76543210
0xB0000040: 0xFDB97531 Ox851EBE52 0x0C83FB73 Ox93E93E94
0x30000050: 0x1B4E81B5 0xA2B3C4D6 Ox2AT1907F7 0xB17E4B18
OxB0000060: 0x38E38E39 OxC048D15A Ux47AE147B 0OxCF13573C
0xB0000070: 0x56789ABD 0xDDDDDDDE Ox654320FF OxECAB6420

memory read is done

©Macnica,lnc.

Read L 7=\ WORDD Efi7 % 2%
E (32bit)
1~ 32WORD F TixFE A 8E

“Read" h&Z>Do Y v U TH
F L7 WORD #CcF—4N
Read "%

“Read”" hZ>D2o v o THH

a7



— 45 b s by
JTAG 7/35y H—hR (elf 7 7 1 L) s TR

| | ddr-test-uboot-jtag-mx6dl.elf

® JTAG 73y Ai—%FFAL < DDRIMILR S U 7 F&EHL s ottt
Al e EE G S
o UART ZsrL 7=V 7iLimk(TeraTerm 72 &) TEfed 5 ] ddr-test-uboot-jtag-muéul.clf

D ddr-test-uboot-jtag-mxeull.elf

@ 1OoDelf 77 ANUNELDUARTA XX EIOMUXF 72 3 7%  Qodrtestuboot jiag-murdet
_U_j_ . I\ ELA_DF'T_E&SE_License.htmI
/ ﬁ SCR-ddr_stress_tester jtag_v3.0.0.txt
RuDelf 77 A IVEBETIHNREITEL
UART 4 > R &> X & IOMUX 7> 3 > DDR WAL R 7 U 7 b h o FidorEzND
TD=HI—F—IwELR UART 7> 3% DDREBILR 7 U 7 MIFEHTEMT Z20HEHLH 5
T 7N ETIERFLRTX ML UARTL 2 AT %

@ E/ 3% UART % EIRT B7-HIC DDRH{L R 7 ) MBI MELSE
° 4 \%7& UART o4 — k2 0O /7%%¢Bﬂ“%( IEAEDR Y T NI, IRTOREIEEzZ~D 7 Oy 7D
F—hrEBBRLTWEDT, ZNETTICEZRbNTWET)
o WMHEL IOMUX B> Z#RT 5
o WE UART Z#BIZT %: UART [n] _UCR1 12 UART _EN %% E (n=#2E7% UART 4 v XX > X)
%lv%es%Lﬂ@g%{a\ UART1 & UART2 #3459 % (UART_EN=0) %HE# UART A% L EE. ROMICL 5T
e

® NE DB A S

o

o

o

o

®
'“MNICA ©Macnica,lnc. 48



JTAG

MACNICA

—

TINY

7 —h(elf 7 71 V)

® DDR #WHA(LX 7V 7 M IZwhEZA UART Z#BHNT 5
o UART 4 > X% > X: UARTA4, base address 0x021F0000
> |OMUX # 7> 3 >: UART4 RX DATA & UART4 TX DATA

BRI LE

> A2 {ER (mux4 7> 3 > ALTO)

IP== === ===

/I Enable all clocks (they are disabled by ROM code)

[[F== =——— =———

setmem /32 0x020c4068 = Oxffffffff
setmem /32 0x020c406¢ = Oxffffffff
setmem /32 0x020¢c4070 = Oxffffffff
setmem /32 0x020c4074 = Oxffffffff
setmem /32 0x020c4078 = Oxffffffff
setmem /32 0x020c407c = Oxffffffff
setmem /32 0x020¢c4080 = Oxffffffff

*** Drive strength and MMDC programming stuff here * * *

/I UART4 set up for DDR Stress Test

/I Clock gating register (CGR) already taken care of above, all clocks including UART4 enable

/I Configure IOMUX option for UART4 for UART4_RX_DATA and UART4_TX_DATA

setmem /32 0x020E00B4 = 0x00000000 // IOMUXC_SW_MUX_CTL_PAD_UART4_TX_DATA, MUX_MODE: ALTO

setmem /32 0x020E00BS = 0x00000000 // IOMUXC_SW_MUX_CTL_PAD_UART4_RX_DATA, MUX_MODE: ALTO

setmem /32 0x020E063C = 0x00000000 // IOMUXC_UART4_RX_DATA_SELECT_INPUT, DAISY: 01, UART4_RX_DATA for Mode: ALTO

/l Disable unused UART1 and UART2 that are enable by ROM

setmem /32 0x02020080 = 0x00000000 // UART1_UCRI[UART EN] =
setmem /32 0x021E8080 = 0x00000000 // UART2_UCR1[UART EN]=0

/I Enable UART4

setmem /32 0x021F0080 = 0x00000001 // UART2_UCR1[UART_EN] =

©Macnica,lnc.
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U-boot kR (binary 7 7 1 JL)

® U-bootB XU HERINSEHAETDEIT
o U-boot THEFT
- ddr-test-uboot-jtag-muXXX.bin % SD A— KO —

- ‘fatload’ u-boot A~ > FZfEAH L TARERAMICE— K LT %
7-72L. DDRR ML XRT A M THF ¥ v a2 BERE/BFBBENMLT 5
7=, BOICF vy axZ8ENTHI xR
%

u-boot> dcache off

u-boot> icacheoff

u-boot> fatload mmec 1:1 0x00907000 ddr-test-uboot-jtag-mx6ul.bin
u-boot> go 0x00907000

®
IIIACI\IICA ©Macnica,lnc.

EUTERESE

| | ddr-test-uboot-jtag-mx&dLbin

D ddr-test-uboot-jtag-mxedg.bin

D ddr-test-uboot-jtag-mx&sl.bin

D ddr-test-uboot-jtag-mxasll.kin

D ddr-test-uboot-jtag-mxesx.bin

D ddr-test-uboot-jtag-mxEul.bin

D ddr-test-uboot-jtag-mx6ull.bin

D ddr-test-uboot-jtag-mx7d.bin

(& LA_OPT_Base License.html

ﬁ SCR-ddr_stress_tester_uboot_v3.0.0.0t

50




DDRXFLRTFRXR b 7ZA—F¥—F
® S DFE(GUI. JTAG. u-boot)ZFEHLTRAMLR - FRMNEETTENICADDST

ULFo70—Fv—FZIRAMLR - FTRTCHEEBEINEZ7O0—2RLTWET

MACNICA

DDR Register Programming Aid £ L T DDR L2 27 U 7 F D

\ 4

H /Bl & B T AL, Calibration DR % RIS 2 %

\ 4

DDR X FL XF X k& FBZ A\, Calibration & B¥h7: DDR 8i{EA2 E1T74 5
HAM 7% Write/Read 7 X & E1TL. Z D% Over Night Test 88D
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4-3. Appendix
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4-4. Appendix
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® .MX6/7>Y — X &XFISDRAM
T

i.MX6

.MX7

MACNICA

.MX 6ULZ

I.MX 6ULL

i.MX 6UltralLite

i.MX 6SLL

i.MX 6SoloLite

i.MX 6SoloX

i.MX 6Solo

i.MX 6Duallite

i.MX 6Dual

i.MX 6DualPlus

i.MX 6Quad

i.MX 6QuadPlus

i.MX 7ULP

i.MX 7Solo

i.MX 7Dual

X InDRAM, bitfg

1 x 16bit LPDDR2
or
1 x 16bit DDR3/DDR3L

1 x 32bit LPDDR2
or
1 x 32bit DDR3/DDR3L

2 x 32bit LPDDR2
or
1 x 64bit DDR3/DDR3L

1 x 32/16bit LPDDR2
or
1 x 32/16bit DDR3/DDR3L/LPDDR3
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https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/ultra-low-cost-linux-processor-with-arm-cortex-a7-core:i.MX-6ULZ
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6ull-single-core-processor-with-arm-cortex-a7-core:i.MX6ULL
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6ultralite-processor-low-power-secure-arm-cortex-a7-core:i.MX6UL
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6sll-processors-single-core-processor-with-arm-cortex-a9-core:i.MX6SLL
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6sololite-processors-single-core-low-power-epd-controller-arm-cortex-a9-core:i.MX6SL
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6solox-processors-heterogeneous-processing-with-arm-cortex-a9-and-cortex-m4-cores:i.MX6SX
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6solo-processors-single-core-multimedia-3d-graphics-arm-cortex-a9-core:i.MX6S
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6duallite-processors-dual-core-3d-graphics-hd-video-arm-cortex-a9-core:i.MX6DL
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6dual-processors-dual-core-3d-graphics-hd-video-multimedia-arm-cortex-a9-core:i.MX6D
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6dualplus-processor-dual-core-high-performance-advanced-3d-graphics-hd-video-advanced-multimedia-arm-cortex-a9-core:i.MX6DP
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6quad-processors-high-performance-3d-graphics-hd-video-arm-cortex-a9-core:i.MX6Q
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6quadplus-processor-quad-core-high-performance-advanced-3d-graphics-hd-video-advanced-multimedia-arm-cortex-a9-core:i.MX6QP
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-7-processors/i-mx-7ulp-family-ultra-low-power-with-graphics:i.MX7ULP
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-7-processors/i-mx-7solo-processors-heterogeneous-processing-with-arm-cortex-a7-and-cortex-m4-cores:i.MX7S
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-7-processors/i-mx-7dual-processors-heterogeneous-processing-with-dual-arm-cortex-a7-cores-and-cortex-m4-core:i.MX7D
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