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BDRAH F—%->—h
O 2—%.5— R~ i.MX 8M Mini Applications Processor Datasheet for Consumer Products
O UIrLoz - v—a7IL PDF 812 Dec2,2022 27MB IMXB8MMCEC English XEGHE
O 7FUs—z=sz. /-
O a—+-70F T—%->—F
[ FFUS—Sm e S i.MX 8M Mini Applications Processor Datasheet for Industrial Products

vl St kg PDF D872 Dec2,2022 28MB IMXBMMIEC English HLmE
O Hhood
e UIZLYR - RPN \
O JFobk.2—k

) Subsystem Features

O 91w o.-UIrLA - H

- I External memory interface 32/M16-bit DRAM interfaces:

o * LPDDR4 {up to 1.5 GHz)
o oA R - DDR4-2400
« DDR3L-1600
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® DDR Register Programming Aid (RPA) % {53

LMX8> ) =X DA, i.MX9 (478 % DDR Tool THIEAX 7 U 7 kD
X% 1T D

ST XEY—ANVEZDT—R— b 2RAVWTREEZRET

- IEFEIS/INGA—R—%ANT B

- XNERID Appendix [DDR Register Programming Aid | #Z 18

i.MX8MM (m845) DDR Controller Configuration Spreadsheet

This tool is configured to work with (enter board name):

4

[¢]

Instructions Legend
Gn Register Confgurafion Tab, I color ndicates the bifelds hat woud
commony require updstng
n Register Confguration Tab, i color ndicales the BRTeids T may be
updated, but should typically not require
Shaded celi may require updating per the DRAI mermory dala sheet paramelers. Cerian regisers [On Register Confguration Tab, this color indioates the Bifelds Tt are
| should not need to be modified by the user. If a register is not provided then it is assumed this parameter |updated automatically from setting provided in the “Device Information” table Automatically Updated
is not o be changed per the provided initialization script. Certain registers are provided though they may |or other celis, and should not be changed manually Setting
be noted ss recommended fo not change. (On Register Configuration Tab, an unshaded cellmeans fhat he valus shoul
remain a3 s and should not be mocifid. n these Gases, the seftngs are
proviced for completeness.
(On other tabs, this color incicates s cels thal are affected by changes on
ine Register Con fquretion tab.

Device Information L7-row RFC (DDRC_RFSHTMG.T_RFC_MIN] override option [Namber of frequency Shared Za resistor
Hemory type: TPDoRE B3 - tpoints le 2D training |disable DBI  [Enabld: Denoles thal ZQ resistor & shared between ranks.
Ticron ower rc, [This settine allows the user to| This setting | Thisseting _|leans ZQinkZQCLIZACSIMPC(ZQ calbration)
Memory part number: MT53D512M32D2D5-053 WT-D fault tREC [select the number of lallows user to  [allows the user |commands are sent to one rank at a time with
Density per channel per chip select (Gb)" [l instead frequency setpaints 1o include [enable (1) o [ Enableor - |{ZQNtAZQCLAZACSAZACALAZQLAT tming met
Naroer o coame 2 for<RFC batore sateing s o s non JEDEC vl li i e ot deai ()20 (Seabistotsl TSNS A
Number of Chip Selects used” 1 o s Cin Leree Disabiec: 20 resistor s not shared
 Total DRAN density (Gb) 16 st b FREGH e tm G | This should be left disabled uniess the board shares one ZQ resistor across.
Number of ROW Addresses’ = then oy 2 setpoints are B
Number of COLUMN Addresses” 10 [l
Number of BANK addresses® 3
Number of BANKS® s = ENABLED DisABLED DISABLED
Bus Viighh 2
Clock Cycle Freq (ihz) 1500
Clock Cycle Time (ns) 0666666667 Debug UART porl LPODRE
FREQ1 setpoint Clock Cycle Freq (dHz) 200 |Assumes use UART pad for UART function, not muxd on other pads. | The auto derate logic of the DDR controlier only ssrr‘\mu (:5 L?SDZl mu V!ys(u whfn ::5 ;;r:rfur:m re Update Flag (TUF) field (MR‘W’I) s 1’:11
FREQ1 Clock Cyce Trne (ns) o 2 agpst o 5 ot n e LD oy tptare. e LADORS oy
Cyols Freq (itz) 50 pertreremine elow BorC o tatesio, nen as ntended, y adusting ¥ period and
FREBZ Clock Cycle Time (ns) 20 | memory timing during the entire system operation
DDRCO Base Address (do not modify) 3D400000 | Three options to choose from:
DDRCO FREQ1 Base Address (do not modify) 3D 402000 |fttomatic: i < CCETETICETSET ety R
DDRGO FREG2 Base Address (do not modify) 30403000 [Option 2: e w(qumg with derati fic timings (RCD, tRAS, 1RC, tRP, tRRD), typically
1. Important: 1 nacassarytopopuate i ik with he ity in Gt 3 & used i te calolatins, gt the used for automotve femperature grade LPDDR4
Sty o ramms o e o For option 1 and 2, 1 i highly your DRAM vendor
2 Imgortan, tse s ness s vaes are used te i i ol forrister stings. Automatic
control bit satting | within Register | Register
DDRC Control Parameter A (decimai) register Notes Register name sddress | vae hex

Indicates the configuration of the device Used i e system
8 device

al el e |a@l fo |a

DEVICE_CONFIG - 2 80000000 [ 11 - x32 device

For LPDDR, seftng this to 10 or 11 has no affect, so set 10 1010 algn with
|validation setting.

Chooss vehich registers ars Used

0 - Original registers
FREQUENCY_MODE - 1 20000000
- 1 - Shadow registers

RPAICE Y, #kd2 Fv UL —>a VR ML RTX M
@ DDR¥MIEAX 7 U 7 b MERR S %
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o “Design Checklist” O =4 24

- .MX 8M Mini ®3F& : 2. i.MX 8|\/I Mini Design Checklist
« Table 3. LPDDR4 recommendations
« Table 4. DDR4/DDR3L recommendations

AR — F ORI EZESZE (2T 5
IR — RTOBRIO R DT 1 i.MX 8M Mini ®IF4&
@© LMX8M Mini =YD [&EF- UV —R] =#7Uv 7y
@ LRz B—J)LL T [Hardware] O “Evaluation Kit -=-" #27 ) wv &
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3.4.4 i.MX 8M Mini DDR3L-1600 design recommendations

® L 177 MEZRAH
1. PL—XZ7BRM—2%28/NRICINZ 51012, 8FESIL—XOT Yy PHEORERE%
ML —XIEDZ(ZEULEIZT S
2. CLKxDQSD{E= . DQ/CAEESLIIRIDL A4 ¥V —ICBHRT 2, TDEXMDES L
Db L—XIEDOEREIFSELLEZET 5

@ FEEBRYLAT I EAA R TAVEN TP V2T ->TEHRATTHZ L
& HESRE

©Macnica,lnc.

13




FHAL v 7|:|— lwf '7I~0)EE.=.U(2/2)

T
A
N

DHER

2= IR 0= I P I P I P [ P I P

MACNICA

i e e |
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9 Global = SI7PI CoSi U1H9 R u2.84
. (] 0-Sim
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DDR Tool #

o [Functional] < [Firmware Init test]

DN D DHERT

Z B3

= inn

A/ LJ\

Firmware Init test A% /XX L 73 L
EZIFUUT O S = MESS

- FECRR DEEREIC

IZMEHEWL T

XA

VARRY
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Z DDR Tool T

ailts . Choose Tests
Scenarios
Firmuware Init test || [Cpeatonal Tests
AT Operational tests v Pass / Total [Test Results
§ |Write-Read-Compare, L4
'a [Walking Ones
e
Functional .~ Optimization vTSA| Siressing
L4 Legend: OO @O
Summary . Logs
Connections: ;
est resul
Select the connection type:
Sa s e sed 1 (1000 Falled 0 {0.00)
Script Run  Elapsed ti
Select COM pert:

i e e |

= B [)CodePreview x ([T Registers i Overview =8

#ooe0

r4_timing.c QA Q-

2 ~
though the extension of this fil
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FHYLy70—: A FLRTX MERE

® DDR Tool TR FL X TR bZZELT
o APLRTRPMICEYIFIFHRT—X/TRLARARZ—=H
INR G B HHESR
- BRI ERT AL Appendix DDR Tool =& 8R

File Edit Tools Views Help

# A B UpdsteCode ~ I L HORE Y

O
O
0 # DDR Configuration %4 DDR Test x = B [J)Cod.. X [if]Regi. 4 Over. = B
O
O
O

Results Cha-a-seTestq H’q | m » Q Q Q 4 ;Z .

e 1# Version 22 A
(AT Stress tests LR St — 2% Note, though the extensi
Pass / Total JChecking.. S# the file is meant specif
|D 1Al 4% It contains data commanc
S# trying to use this file
6# There are currently no f
T#
Legend: OO @ O Z# DCD command:
9% CMD_WRITE_DATA: memory set AL
Summary Lcrgﬂ 16 # CMD_SET_BIT: memory setbit
. ~ 11# CMD_CLR_BIT: memory clrbit
Test results Advisor 12# CMD_CHECK_BIT SET: memory ck
Symptor i# CMD_CHECK_BIT CLR: memory ch
Script Run Elapsed time Result Fail reason 15

. PR Daceed | BERERLLLLRLLLLLs : i
Stress tests 1 00h 01m 10s Passed 16 step @: configL

Scenarios Result

Passed 1(100.0° Failed 0 (0.0%) Cueued 0(0.0%)

17 st I using non-UART pads (i

Z I\ [/ X T X I\ g_lzq}'j/'[ﬁ 18 #HH then it is up to the user

- 19memory set @x3833823C 32 8xE
Functicnal LOpti mization LUTS& LStressi nﬂ/ 28 memory set @x30330248 32 AxEv
0 £ >

ml
L4

¥ The code is successfully generated.

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

3410 33 811

i e e |

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

XEY —BEBDESKZIEEEND

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
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BIRDHERS

&

gy /)ty kDOHESR

al el lal el |

MACNICA

i e e |

. "l}ﬁ\ 7'3“/7/')'[2“/ FGDEEH'L\

=K 5G FHOA > AR I —F TR %R

- MY TIT1477A—T7%{EH

BIRDHERD
- B{Edd VDD SNVS, NVCC SNVS, VDD SOC, VDD_ARM, VDD_DRAM,
NVCC DRAM D EX % HIFE
- BERERICNE > TV S D
s FTADREE— N THER
e F1BEDMYH— - E— FTEEDLIRE L TIRIE %= HEF
- BREEZZE
- BMEEHO LIRE. TIRIE THERR
70y T %R
RTC_XTALI (2 32.768 kHz A"A SN TW 3 H
o XTALI_24M |2 24MHz DA SN TW B D

Uty i\ %Eﬁﬂlb

o PORBMW7 27T 4 7I2HB8]H0 5 2d4MHz X 32.768 kHz o7 Oy 7 A AT ENTWLWB H

o WN)=T T —= U REHELTWSD

o EFNIFEETIINTDEEL —ILDBF VICHBET, PORBESATH—raNiFED
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T /N “/7 7 H—. —Ee=R ]| @EEM,\

o B 5G FHHDAIARI—T TR %R
- WITFTIT4770—T7%EH

® (S5mEDHER
- DQ/DQS, Add/Cmd @i % #Es2

- AR—FKyIalL—IaviBERCELEED,
- =Y UrENnTWSE D

TNy T7A—

® DDR Tool TlZ, i.MX {8l EDDRXEY —®d ODT *° Drive Strength "ZE TZ
20T, ZELTHRIEVWHAESDEL THAD

> S
S — o DDR Configuration " ETZ 5
'fE 7S ook \GDEEEI/E\
g DDR Configuration > ¢/ DDR Test g v = O
e ®
2 4 + DDRC + DQODT and DS config
PHY Options v Read config
Device Information
Board coenfig PHY ODT 40.0 chm v
U Custom config DRAM driver strenath 20.0 0hm v
~ DQ ODT and DS config fver streng :
Read config S0C 00T 40
Write config v Write config
CA ODT and DS config
0 Board data bus config DRAM QDT 40.0 chm W
PHY driver strength 34.3 ohm v

®
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MACNICA

*ryUTL—> 30D

@ Fv)JL— g AT —¢E--5E
o FDF XV TL— a3V RT—ITIT—ERST-HHERT S

9.

PO =l or G == oy ) =

v )7L —3 VIELTFTOIRT—

CA training

read enable training

fine write leveling

read dqg deskew training

MPR read delay center optimization
Write leveling coarse delay

write delay center optimization

read delay center optimization

max read latency training

o “Export log” |[E| THEER % HE

o BEX YU TL—TarvaERLBIRMEZEDR
o EHMEMEE - I-BIRMEDHER

o 31D RPA, DDR Tool Z & > THEER

o XEY—%ZKRYEZD (BLIENL : 1K)

oXT

YL OREBETHRANMFETE R WEE

=>P23: T NNy 7O—ICER->TCT NNy T2 EDS
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DDR Register Programming Aid (RPA) & I3

b

+

HETZAL Y

- IOMX LY X% .
- MMDC L ¥

» A XIEH

AR

- DDRXEY —®D Mode Register

—

INT X — X —
Chip select

DDRXEU —D/NNT A =X —D

=L ==
axX AE

DEALR 7 U 7k % BEIERL

o ARM DS5(ds7 7A4IL) DTNy T T 4+—<

[e]

NXP#t

EREND
@D

AHElAR — K 2T
IV —FRRR—

5
L HREY A XH A

X 8 @ RPA (2L T/ >DLATH
i.MX 8/8X Family DDR Tools

i.MX 8M Family DDR Tool

.MX8 ) =X DA, i.MX9 (#3794 % DDR Tool T

W%xﬁUik@@ﬁ%ﬁ:@v

MACNICA

~fEH

Row, Column, Bank Address,

V4

i.MX DDIO® Drive Strength % % 7&

1 MX8MM (

=

DDR A 'Y =, A VX —T7 2 —R T 2D R 7Y 7 hH4ERKT 5 Excel N—XD 7

m845) DDR Controller Conflguratlon Spreadsheet

Instructions

be noted as recommended to not change.

Shaded cels may require updating per the DRAM memory data sheet parameters. Certain registers
should not need to be modified by the user. If a register is not provided then & is assumed this parameter
s not to be changed per the provided intialization script Certain registers are provided though they may

Legend

On Register Configuration Tab, this color naicates e BATeIds that would
commonly require updating.

On Register Configuration Tab, this color indicates ihe bifields that may be
updated, but shouid typically not require i.

On Register Configuration Tab, this color Indicates The bifelds that are.
updated automatically from setting provided in the "Devics Information” table:
or other cels, and should not be changed manually

Automatically Updated

Setting

On Register Configuration Tab, an unshaded cellmeans that the value Should
remain as is and should not be modified. In these cases, the seftings are
provided for

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

f‘)i‘

Device Information 17-raw TFC [DORC_RFSHTMG.T_RFC_MIN) averride option Number of frequency Enablel hared 2Q resistor

iemory type TPODRE For T7rovd - Soraion | setpoints & 2D trainine |disable DBl |Enabled: Denotes that 20 resistor i shared between ranks.
Iiicron lower PG, which you can averride here. Set the valuz ta O todisable th This settine aHuws the user fa|This setting | This settng | ieans ZQintiZQCLUZQCS/FC(ZQ caibration)

emory part number WT53D512M320205-053 WTD ovarrid and use the dafault JEDEC compliant density-based calculation of tRFC select the number ko userito} | 28wk the e S s

Densiy per channel per chip select (Gb)': g instsad. Consult the equency sstponts o inchuds |anable (1> o |'oenable or |i2QiiiZQCLAZACSAZACALIZOLAT tming met

Momber of Channels. 2 for tRFC before sesting this toa non-JEDEC valus for the Herdware Fast disable () 2D CEman i

reature. 4o not overiap.

Humber of Chip Selects used” 1 ) Freguency Chanee. trainine. Disabled: ZQ resistor is not shared,

[Total DRAM densty (Gb) 16 Note: if FREQ1 is set to 334, e gy P —

Humber of ROW Addresses” 16 [icn ey Bes a2 ranks.

Mumber of COLUNN Addresses” 10 plecd

umber of BAMNK addresses” 3

Humber of BANKS® 3 B ENABLED DISABLED DISABLED

Bus icth 2

Clock Cyce Freq (ufiz) 1500

Clock Cycle Time (ns)

0.666666667

FREQ1 setpoint Clock Cyele Freq (MHz)

Debug UART port
| Assumes use UART pad for UART function, not muxd on other pads.

LPDDR4 MR4 manual de-rate workaround - Temperature Derating Options for errata ERRO50805
The auto derate logic of the DDR controller only samples the LPDDRS MRS register when the Temperature Update Flag (TUF) field (MR4[7] ) is 151

Ifthe LPDDR4 memory is infialized and starts operation above 85°C (MR4[2:0] > 3b011), the R4 TUF willnot set and the DDR Controler will not

[FREQ1 Clock Cycle Time (ns) 5 2
[FREQ2 setpoint Clock Cycle Freq (iz) 50

[FREQ2 Clock Cycle Time (ns) 20

DDRCO Base Address (30 not modity) 30400000

DDRCO FREQ1 Base Address (do not modify) 30402000

DDRCO FREQ2 Base Address (do not modify) 2D403000

ings.

just the memory refresh rate or de-rate memory timngs based on the LFDDR< memory temperature. If the LPDDR4 memory.

temperature remains below 85°C at intialzation, then as intended, N g th v period and

memory timing during the enfir system operation

[t b e

is is the default and enables auto derating

Option 1: disables auto derating and
mmn 2: disables auto derating and applies maximum auto e (;m n\rmq wihderaing spacticimings (tRCD tRAS 1RE, 1R, 1RRD), typicaly.

used for automotive temperature grade LPDORS

For option 1 and 2, & is highly recommended to consult with your DRAM vendor on supported temperature grades.

Automatic

Register Register
address | value (HEX)

Register name

©Macnica,lnc.

control bit setting | within

DDRC Centrol Parameter NA decimal register
ndicates the configuration of the device used i the system.
. devics

DEVICE_CONFIG - 2 20000000 |m 11 - x32 device
For LPDDRA, Setting this to 10 or 11 has no affect, so setto 10 to align with
vaidation setting,
Choose wihich registers are used
FREQUENCY_IWODE - 1 20000000 | 0 - Originalregisters

= 1 - Shadow registers

29


https://community.nxp.com/t5/i-MX-Processors-Knowledge-Base/i-MX-8-8X-Family-DDR-Tools-Release/ta-p/1121519
https://community.nxp.com/t5/i-MX-Processors-Knowledge-Base/i-MX-8M-Family-DDR-Tool-Release/ta-p/1104467

DDR Register Programming Aid DO {&

1. DDRXEY —

2. RPA @ “Register Configuration”

How To Use | Revision History

Register Configuration

3. Device Information DX %12 5

4. LIT D Legend D& 51
o BE. [EDADH @
o AN DHE D EIAL 70 LD,
: BEEH NS D TENREIFHDERE NI
o THEHINTWBEZZOEFICLTEL L

AN )2

o b > — k T “Register Configuration” > — k% —
TET HEEHRINDIEHE

5. “BoardDataBusConfig” @3> — b ZFE. EHT 2 DDR DT —%X > — h DIEHK %Z 762 Bus Config D
REAY— MIAT

MX8M LPDDR4 Channel:

changes on the Register Configuration tab.

\ Device Information
L Memory type: LPDDR4
Manufacturer: Wicron
Memory part number: MTS3D512M32D2D5-053 WT.D
. o Density per channel per chip select (Gb)": 8
N \J: ) — _& Ny I\ %A%&—a—% Number of Channels 2
N / & L T / Number of Chip Selects used” 1
Total DRAM density (Ghb) 16
S, l\ % Fﬁ < Humber of ROW Addresses® 16
/ 9:F Number of COLUMN Addresses” 10
Number of BANK addresses” 3
- ) Number of BANKS® 8
BoardDataBusConfig | DDR stress test file - =
Clock Cycle Freg (MHz)® 1500
Clock Cycle Time (ng) 0.666666667
FREQ1 setpoint Clock Cycle Freg (MHz) 200
FRECQ1 Clock Cycle Time (ns) 5
FREQZ2 setpoint Clock Cycle Freg (MHz) 50
M\% 73\ ’b )b 'f % A jj —a_ %) FREQZ Clock Cycle Time (ns)
|Legend
o |On Register Configuration Tab, this color indicates the bitfislds that
N e N “ﬂE 7 |woud commenly require updating.
\ \ » | 0n Register Configuration Tab, this celor indicates the bitfields that
1%'% ‘i]\jj ODI’I‘/J\%b 7 k’ t b " | may be updated, but should typically not reguire it.
On Register Configuration Tab, this color indicates the bitfields that
» | are updated automaticalty 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
—» |walue should remain as is and should not be modified. In these
cases, the settings are provided for completeness.
— On other tabs, this color indicates the cells that are affected by

Chan B Chan A
DRAM data bus 15 |14 [ 13 [ 12 [ 11 | 10 ] 7 3 5 4 3 [ 1 o |15 [ 14 [z [ e [0 0| 9 ] 7 3 5 4 3 [ 1
|M){8Mdata bus (User Input=> 7 B 4 & O 114 (15 |10 (13 |12 |11 | 8 B |3 |30 |25 |28 |27 |26 |25 |24 |22 |23 [20 |21 |18 |19 [17 [1§

MXEM byte lane
MX8M data bus bits within byte lane

6. “DDR stress test file”
THFAMNIT 4 X—

MACNICA

ARM DStream development system [ZHX Y A

AL e 7f)\aacmca Inc.

[CHERML X 7 U T DMERRENB DT
SO —&NR—X ML T*ds 7 7ML E L TREFET S
o * ds (% DStream. ds7 AIE L TERATAZEL, 7— PO —X—DRAMOIIEL OB E L TERT AL TEXT

e |
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JHALR 2 U7 b7 741

® JHAIL XU S N7 7 A ILN

BEEMREINET

“DDR stress test file”

i e e |

How To Use | Revision Histary | Register Configuration

BoardDataBusConfig

DDR stress test file

> — b

4 A , B c D E
1 |# Version 22

2_# Note, though the extension of this file implies use with the D55 debugger,

3_# the file is meant specifically for the DDR S5tress Test GUI tool.

4:¥ It contains data commands which are not compatible with the D55 debugger,

5 |# trying to use this file with D55 will result in errors.

G_# There are currently no plans to create a DSS JTAG DRAM initialization script.

7[¢

8 | DCD command:

9:# CHMD WRITE DATA: memory set ADDR BITWIDTH VALUE *ADDE = VALUE

10 |# CMD_SET BIT: memory setbit ADDR BITWIDTH VALUE *ADDR = *ADDR | VALUE

11_# CMD CLR_BIT: memory clrbit ADDR BITWIDTH VALUE : *ADDR = *ADDR &~ VALUE

12_# CMD CHECE BIT SET: memory chkbitl ADDR BITWIDTH VALUE : while( (*ADDR & VALUE) != VALUE){}

13_# CMD CHECK BIT CLR: memory chkbitO ADDR BITWIDTH VALUE while( (*ADDR & VALUE) != 0){}

14 | ###########################################################################################################
15|

16 |$#$#$$#4$43434444step 0: configure debug uart port. Assumes use of UART IC Pads. FEEEF

17 |####% If using non-UART pads (i.e. using other pads to mux out the UART signals), $##$###

18 |#%##% then it is up to the user to overwrite the following IQ register settings FE¥EF

19 |memory set 0x3033023C 32 0x00000000 $IOMUXC SW_MUX_URRT2_RXD

Zﬂ:memory set 0x30330240 32 0x00000000 #IOMUXC SW_MUX UART2_TXD

21 |memory set 0x30330424 32 0x0O0000C00E #ICMUXC SW_PAD UARTZ RXD

22 |memory set 0x3033042A8 32 0x0000000E #IOMUXC SW_PAD URRT2 TXD

23 |memory set 0x303304FC 32 0x00000000 $IOMUXC SW_MUX URRT2Z SEL RXD

24_sysparam set debug_uart 1 #ULART index from O ('0C' = UART1, '1' = UARTZ, '2' = UART3, '3"
25

26 [######44444#4###50tep 1: DDR clock configuration######FF#i##ss

ZT_memDry set Ox30351000 32 Ox8F00003F #SRC_DDRC_RCR_ADDR: assert [0]ddrl preset n, [1l]ddrl core rese
Zs_memory st 0Ox303591000 32 |Ox8FO00O0OF #SRC_DDRC_RCR_RDDR: deassert [4]src system rst b!

29|

30 |memory set 0x3038R088 32 0x07070000 #DRAM APB CLK_RCOT_CLR

31:mem0ry set 0x3038A034 32 O0x04030000 ¥DRAM_APEE_CLK_R(}OT_SET, dram apb_clk root set to source 4 —-80

MACNICA

:ﬂb@:V/b%T¢z%7 Az a— L TR

7 A ILZ % <file name>.ds |

©Macnica,lnc.
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@ L OXRXDODARIZEH L Tl&Reference

ManuallCEEEHD L ¥ X X DR H %= FE
RPAMD” Register name” %> “Register Address”

INY R

=
S

DDRC Control Parameter

NiA

control bit setting
(decimal)

within
register

RPA

Register

Register name address

DEWVICE_CONFIG

80000000

Indicates the configuration of the device used in the system.

m 10 - x16 device

w11 - x32 device

For LPODR4, setting this to 10 or 11 has no affect, so set o 10 to align with
validation sefting.

FREQUENCY_MODE

20000000

Choose which registers are used
u 0 - Original registers.
u 1-Shadow registers

ACTVE_RANKS

01000000

Note, this information is automatically obtained from the Device
Information table above.

Description: Maps the Chip Selects in use.

Only the following bit configurations are legal:

w 01 - for one rank (C50 populated)

= 11 - for two ranks (CS1 and CS0 populated)

'Value After Reset: 0x3

BURST_RDWR

00030000

Description: SDRAM burst length used:

0001 - Reserved

u0010 - Burst length of 4 (recommended for LPDDR2)

=0100 - Burst length of 8 (recommended for DDR4/DDR3/LPDDR3)
w1000 - Burst length of 16 (recommended for LPDDR4)

All other values are reserved

This controls the burst size used to access the SDRAM. This must match the
burst length mode register setting in the SDRAM

'Value After Reset: 0x4

DLL_OFF_MODE

00000000

Description: Set to 1 when the uMCTL2 and DRAM has to be put in DLL-off
mode for low frequency operation

Setto 0 to put uMCTL2 and DRAM in DLL-on mode for normal frequency
operation

Value After Reset: 0x0

DATA_BUS_WIDTH

00000000

Description: Selects proportion of DQ bus width that is used by the SDRAM
u00 - Full DO bus width to SDRAM

u01 - Half DQ bus width to SDRAM

(The following bit seftings are not implmented in this design)

w10 - Quarter DQ bus width to SDRAM

w11 -Reserved.

Value After Reset: 0x0

BURSTCHOP

00000000

Description: When set, enable burst-chop in DDR3/DDR4. This is only
supperted in AXI bus configurations (UMCTLZ_INCL_ARB not set) using full
bus width mode (MSTR.data_bus_width = 00).

u [ - Disabled

= 1 - Burst-Chop enabled

Value After Reset: 0x0

I DDRC_MSTR I

BURST_MODE

MACNICA

00000000

Description: Indicates burst mode.
0 - Sequential burst mode
1 - Interleaved burst mede (not supported in current design)

0x3D400000
—

Register

value (HEX]

0xA1080020

9.2.3.1.1

2 © DDRICY T % L P R X EEERNBDMHERS

SR o

1

Reference Manual

DDRC memory map

DDRC base address: Oh

Offset Register Width | Access | Reset value
(In bits)

_0Oh_ Master Register0 (MSTR 32 RW 0304_0001h
4h Operating Mode Status Register (STAT) 32 RO 0000_0000h
8h Operating Mode Status Register (MVSTR1) 32 RW 0000_0000h
Ch Operating Mode Status Register (MVRCTRL3) 32 RW 0000_0003h
10h Mode Register Read/Write Control Register 0. (MVRCTRLO) 32 RW 0000_0030h
14h Mode Register Read/Write Control Register 1 (MRCTRL1) 32 RW 0000_0000h
18h Mode Register Read/Write Status Register (MRSTAT) 32 RO 0000_0000h
1Ch Mode Register Read/Write Control Register 2 (MRCTRL2) 32 RW 0000_0000h
20h Temperature Derate Enable Register (DERATEEN) 32 RW 0000_0000h
24h Temperature Derate Interval Register (DERATEINT) 32 RW 0080_0000h
30h Low Power Control Register (PWRCTL) 32 RW 0000_0000h
34h Low Power Timing Register (PWRTMG) 32 RW 0040_2010h
38h Hardware Low Power Control Register (HWLPCTL) 32 RW 0000_0003h
50h Refresh Control Register 0 (RFSHCTLO) 32 RW 0021_0000h
54h Refresh Control Register 1 (RFSHCTL1) 32 RW 0000_0000h

©Macnica,lnc.
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i e e |

DDR Tool 112

® DDR Tool IIBRE L/-BE/NRXTA—RX—NDNEDREREEAZTF > TWLWANESET Y —IL
o DDR tool I% Config Tool for i.MX ®—D D#gE
o 239 % DDR Stress Test Tool DEEEEICHNZ.. 25 D E@EL/ZLUE SRIE DEEBED I - 7=

- EARMYICIE I.MX8/9 #HET BBE L
DDR Tool Z1f# 5 Z & Z HEHE

File Edit
&@oe
N/
3 /Z g —|— | 7_— &5 O S L ,I:l: L # DDR Contig + % = B [c) CodePreview [i1) Registers 4} Overview X = a
€ O S 75 \ 7‘&\ \J \ O O 0) a A% H I_] Resuls . Chosse Tests| @l > Configuration - General Info
enarios nfigu HW Info
er stage iver IXEMM G

DDRA 2 —7 1 —RDEEREZHEFRTZ 5
I [ a[A E |:|/L,\ = e o 100% ——

= fver o/ 100% 0 ohm 80 ohm [ 60 ohm A0 ah

S 215 Ve for DQ optimization V0% [240 oh m|_0/1 o1 o/ o1 [ o1

> L—— \$ S = Q % N 7_ ~ N = / \\‘ &1 ] Vref for CA optimization 100% g [20om [ onn n n n n

— — / —_— / / '\7 ) D — 2 @ohm | 11 17 71 17
E — l__’ JL ; — = [§ohm [ W1 71 71 71 7 7
— Q8 o S o 7 7 7 A 7 7
—_— N
x AfFFEX Ay FrT - A N) D
JRPEAS S
T /\ —_ riendly configura
llers and allows yo
= Functional | Optimization_~ vTSA| Stressing
B> Start Legend: DO E O
® XTF RIgE/IE i
b d\ Connections:
Select the connection type: ISi=tis
Passed 0 (0.0%) Failed 1(100.0'
SSSSSS Pl

DDR Firmware ® 75 X b
ODT %> Vref ®FB{ED T X b
BN R ES KO~ —> v OMEER
o AMLRAT R FDRFT
® EITHE
o i.MX ® UARTHR— FMEHETHX FPCOUSBICHES L. GUIY —ILA B ELT

o

o

[¢]

®
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EITFIE (1)

® Config Tools for i.MX % #2 &}
XgvyaO—RKEULTDOT7 FL X
Config Tools for i.MX Applications Processors

¢ SUDEHBEE CIE2ERDT Y~ —%
‘EE?R LTHLWIO 7 74 IL%21ERK

® %9 % Board/Processor M AIZE A FEIR
3“%

o LIFoATIL i.MX 8M Mini Quad %’:‘EE?R

DA
DUR URIC

DDR Tool MY 5REIZE

1| Select a processor/board/ kit

HEY

Select a processor/board/ kit Pins TEE DDR SERDES PBL Status

» Boards
» Processors
s LMX BM Dual
s LMY &M Mini Dual
s LMX M Mini Duallite
w L.MX &M Mini Quad
MAIMXEMM B KZ
MAIMXEMMExxxLE

= 0 RAYW ShA AAAD T sl R

MACNICA

X X Cached
X X Cached

LSRN
X X
LSRN

©Macnica,lnc.

Config Tools

for i.MX

# @ DDR

NXO

i e e |

Select a way to start development

O Open an existing configuration
Use this option to edit an existing configuration file (.mex).

Select an existing cc fon [ med) [

@ Create a new s nfi ion for a p board, or kit
Use this optior EalEanEwP s, Clocks, and/or P h |
Dde(an EE}(p rted pE(wEdf older. |n B

be generated by Cox g into the toolchain pr JB( direct ry

for a selected processor or board without association to a toolchain project. The generated source
o
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https://www.nxp.com/design/design-center/development-boards-and-designs/i-mx-evaluation-and-development-boards/config-tools-for-i-mx-applications-processors:CONFIG-TOOLS-IMX

E1TFIE (2)

® Overview EET (@) K& > £ L TRBS €2
o MRXUNTL—=T7 FDFEIERAT A K% Enable liIC9 3

MACNICA

i The project is opened for the first time, Click the tool icon to select the tool,

w Configuration - General Info w Configuration - HW Info
Processor: MIMX8MMGirxxZ
Part number: MIMXaMMeDVTLZ
Core: Cortex-A53(core#0)

SDK Version: ksdk2_0

The configuration is not saved on the disk,

g

v Pins

Configures pin routing, incleding functional & electrical pin properties, voltage/power rails, and
run-time pin configuration.

v Generated code
E board¥pin_mux.c
B board¥pin_mux.dts

B board¥pin_mux.h

Tools are not supported for the selected processor: TEE, SERDES, PBL

" Project

Mo toolchain project is detected,

The DDR Tool provides user-friendly configuration of initialization for DDR controllers and allows you
to validate the configuration using various validation scenarios.

v DDR
[_©)

=

Enable

=]
Close and Update Code Close

i e e |

©Macnica,lnc.
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E1TFIE (3)

® EHHEM

'.;‘! *DDR - MIMX8MMéexxxLZ mex (MIMXBMMexxxLZ, Cortex-A53(core#0))

DDR Configuration
"

Connection Type

~

File Edit Tools Views Help

A A B UpdateCode »id

# DDR Configuration /4 DDRTest X 4/

Scenarios Result

I Firmware Init test
O Operational tests

Test Scenario

\

Functicnal Optimizatiun) VTSAJ StressingJ

& Start

Connections:
\A Select the connection type:
SERIAL v

Select COM port: COM3 v ||

COM ports List
COM ports Scan

DDR Test View  Tggt Results

Code Preview

Generate reports

\ = O [ CodePreview [7] Registers 4 Overview X = B8

/ Test Options
_—
Results . Choose Tesls}/
PHY Test
Pass / Total [Checking...|
[ —

legend: OO @O

Summary Lugﬂ

Test results
Passed 0 (0.0%) Failed 0(0.0%) Queued 1 (100.0%)

Advisor

Script Run Elapsed time Result
Phy Init 1 N/A Queued

Test Results Overview

Fail reason

Symptom Possible causes

High Level Advisor

i e e |

Registers  Overview

L U= )

» Configuration - General Info

w Configuration - HW Info
Processor: MIMXaMMe6wxxLZ
Part number:  MIMXaMMeDVTLZ

Core: Cortex-A53(core#0)
SDK Version: ksdk2_0

> Project

v DDR

The DDR Tool provides user-friendly configuratior
initialization for DDR controllers and allows you t
wvalidate the configuration using various validatior
SCenarios.

&

B

“w Other tools

8
B

MACNICA

©Macnica,lnc.
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i e e |

EITFIE (4) RPATHERLI=ds 774 ILEA—RISED DI

® RPATYERL L/ ds 7 7ML %
AVviR—FLET .

o |m port }—J_ & / % ?qa [_/ dS 7 /r }I/ Preset |Default LPDDR4 Configuration w
1/_\_¢R —g_ % r_1 Import initialization script

Select a file: | C:¥work¥MXeM_Mini_LPDDR4_RPA v22.ds | [Browse...|

LPDDR4 was detected!
The imported settings will not be applied to the Ul config view!

OK Cancel

s Device |nformation

® dS 7 /r )[/ % fi?ﬁ'a_ %) & Mem.ﬂf‘ftﬁfrﬂe LPDDR4

Density per channel per chip select [Gh) ]

Device Information [&[HE & sl :
7\ [/ - 7 |_7 |\ & 79: L) %}ﬁﬂ%ﬁ§ Total DRAM density (Gh) 16
Z('I:I_—I' & 7(—6: % Mumber of ROW Addresses 16

Mumber of COLUMMN Addresses 10
Murber of EAMNK addreszes 3

®
'“MNICA ©Macnica,lnc.
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DDR Configuration B

ds 7 74L&z A >R — l\ﬁf_@%

DDRDIEHRZ ANT 25HICHET S

Device Information

o i d DDDRAEY —ICEET 3
1§ AT 5

Board config

o UART Port:i.MX 8/9 @ UART KR— k
DEFER— b % Debug R— b~ TS
ERAYAESIN

- DBI: DBI #8e D BN/ 3N D FEIR

PMIC config

o I.MX & PMICE®D 12C V) > 7 %3 TE

o 2CU YV DERENEDZBEIIEET S
BN £

Board data bus config

o DRAM data (29 2 #EfH/N A D
REEZHIHEWVET

MACNICA

Configuration Level |Basic

w DDRC
w Device Information

Memory type

Density per channel per chip select (Gb)
Mumber of Channels

Number of Chip Selects used

Total DRAM density (Gb)

Number of ROW Addresses

Mumber of COLUMN Addresses
Mumber of BANE addresses

Number of BANKS

Bus Width

Number of frequency setpoints

Clock Cycle Freq (MHZz)
Clock Cycle Time

“ Board config

UART Port UART2

i e e |

Preset | Custom...

1500 MHz
666.667 ps

DBl Disable -
v PMIC config
Default PMIC initializaticn enabled (for NXP boards) (@)
PMIC config options PMIC initializaticn disabled @)
Custom PMIC initialization enabled )]
“ Board data bus config
w Channels
& < B = <
DRAM data bus s M4 12 012 11 W o2 8 7 6 5 4 3 2 7 a i M4 13 12 1 6 2
DRAM data bus (User Input ->) 7 5 4 3 2 1 a 14 15 10 13 12 11 9 31 20 29 28 27 28 25
Byte lane < o > < 7 < 3
Data bus bits within byte lane 7 & 5 4 3 2 7 a & P 5 E F 7 o 7 & 5 4 F 2 7
£ >
39
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ds 7 7 1 ILOOFES

=H
=18

SR o

so&IE

®@ (i R—hFrL7zds 7714 LDIFEHIL Code Previewer @ xxx_config.ds & L

TERINSND

MACNICA

Ia Code Praview R.egisters /A\Over\tiew = B
Ipddr4_config.ds | |pddrd_timing.c QA QwZ

1# Version 22

2% Mote, though the extension of this file implies use with the DS!

3% the file is meant specifically for the DDR Stress Test GUI tool.
a# It contains data commands which are not compatible with the D55

S# trying to use this file with D55 will result in errors.

6# There are currently no plans to create a DS5 JTAG DRAM initiali:

T#

5# DCD command:

9# CMD_WRITE_DATA: memory set ADDR BITWIDTH WALUE ¢ FADL
16# CMD_SET_BIT: memory setbit ADDR BITWIDTH VALUE t FADL
11# CMD_CLR_BIT: memory clrbit ADDR BITWIDTH VALUE ¢ *ADL
12# CMD_CHECK_BIT_SET: memory chkbitl ADDR BITWIDTH VALUE ¢ whil
13# CMD_CHECK_BIT_CLR: memory chkbit@ ADDR BITWIDTH VALUE t whil
14
15

16 #HHHEHEHERER Y s tep @0 configure debug uart port. Assumes use of UART
17 #4#### IT using non-UART pads (i.e. using other pads to mux out the UAR™
13 #4HHE then it is up te the user to overwrite the following IO register
19 memory set @x3833023C 32 expooooeed HIOMUXC_SW_MUX_UARTZ_RXD

28 memory set @x38330248 32 GxPoBOEREE HFIOMUXC_SW MUX_UART2 TXD

2l memory set @x383384A4 32 @xBOOEBBRE HIOMUXC_5W_PAD UARTZ RXD

22 memory set @x3@83384A8 32 @xBOOEBBRE HIOMUXC_S5W_PAD UARTZ_TXD

23imemory set @x383384FC 32 exeeaeeasd HFIOMUXC_SW_MUX_UART2 SEL_RXD

24 sysparam set debug_uart 1 #UART index from @ ('8" = UARTL, "1" = UAf
25

2C R s tep 10 DDR clock configurationddHEHEHRERREHEEHEHS
memory set @x383918088 32 OxB8FBB8R3F #5RC_DDRC_RCR_ADDR: assert [@]ddrl
set @x38391888 32 Ox3FBBBBAF #5RC_DDRC_RCR_ADDR: deassert [4]sr

oo
El
m
2
]
<

memory set @x3838A888 32 @xB7070008 ZDRAM APB_CLK_ROOT_CLR
memory set @x3838AB34 32 GwB4030000 #DRAM APE_CLK_ROOT_SET, dram_apb_c.

[ETRR VTR TR Sy ] I\

(SR

3 #disable the clock gating
3—1—memor'y set Bx383ABBEC 32 e@xe8BaFrFFF #PGC_CPU_MAPPING
35 memory sethit @x3@3ABAFE 32 @x28@ #GPC_PU_PGC_SW _PUP_REQ: DDR1_SW_PUP R
36
37 memory set @x383591884 32 exsFoeseed #SRC_DDRC_RCR_ADDR
38
39 #DRAM PLL_CONFIG

4@ # The RPA provides the DRAM_PLL_FDIV_CTL® register (8x30360854) setting
41 # Far framenciss athar than 15680hs i+ i< un +n the usar tn creata £

©Macnica,lnc.
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ik & DEfHFIR

1. RAMPCICEHL/-USB —7I)L% i.MX 37D
UART [CH559 5

2. Boot Mode %z “Serial Download Mode” [Z L T
ERODEBRZ®EANT S

3. COM Ports Scan =# L T, COM ports List 7'
LMX a7 ICEFRSNTWLWD COM R— % EIRT 3

Connections:

Select the connection type:

SERIAL w
Select COM port: comMia v || 4
COM3
COM ports List COM4
COM17 COM ports Scan

4. iMX 37 ®D UART R— b D ERICFEFEIND &
TNARARE =V ¥ —Dba1—<T (2 —T1—2X
FINA ZIZUSB AATNA R ERFTEANET

5. USB4 — 7L IEUSB/A 773 EREE F R X RPCE
EFRITHIEEHERELET

®
IIIACI\IICA ©Macnica,lnc.

o T A TRt

TAME  BEA) ERN ALTH)
e @ H@E

i e e |

USB Power
USB Data Port
Debug USB

B VINITF FIAA

- TR F31TF

0@ FAATLA THTS-

& Fyba-7 FEF5-

B /Ty

v [ LAY A VE-TIAAFIAR

Bluetooth {ETH /L4~ GATT 5 HID 7/(1 A
Bluetooth {ETF/L¥~ GATT 35 HID T/{1 2
Bluetooth {ETH /L4~ GATT 5 HID 7/(1 A
HID 5T ik
HID SERAVF-EET/MA
[ HID SR -EET/ 1A
Al HID LA F-ERTIA
[ HID SR F-ERT/ 1A
F Intel(R) HID Event Filter
i Logitech Download Assistant
) Logitech Download Assistant
b Microsoft Input Configuration Device
B USB AFITIMA
USB AT R

¥ 7r-LoIT

[ 7oty

@ -k (com & LPT)

B Eo7ida

B vREEOESORA YT FIAR
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i e e |

PC?%I JLHT “— I 7 - b\ I'j:lI % i’z_ d);In..\ln\

® PCHEEE12(Z Config Tool of DDR & E{T# D
Log ICLTD & 57 Error AHEZBEDH Y £
o ERROR memtool.comm.sdp_comm Invalid USB HID device
selection 0 from list [] !

Sy mmary | Logs

View leg for: | Phy Init - Run 1 (Failed)

USB Power

INFO  memtool.comm.serial_channel Using serial: COM18

ERROR  memtool.comm.sdp_comm Invalid USE HID device selection O from list [] !

ERROR  memtool.comm.sdp_comm Please make sure target is in serial downloader mode

ERROR  memtool.commen. base_test Load application ended with exception: SDP connection could not be established

® ~“ i PC ‘5@ L’C USB Data Port A3t |g_:
SNTWEHEWESICHAT T —T4 i .

- TR F31TF

USB Data Port
Debug USB

0 FATLA THT5-

® Z OKHENM T“/T\ A FPCICIFL T g oo

o \ v G ASIMATMA
USB Data Port HiEfHE L T< - LW (F EX) R G131 G0

[l Bluetooth {ETHIL¥— GATT M5 HID 7/(1A

o T DEEHTIC & U “USB A1 T /N4 X" AAEMMEX A ooy 2o
COM Port AR F 9 ::z:ﬁ:;: tiii@ii

n Logil tech DuwnloadA istant
@ Microsoft Input Configuration Device
e USB AFIFIAA
AU INTIA—
¥ 7Ly USB )\737‘/\47\ b‘LﬂDé#’L%
O 7oty
@ -k (COM & LPT)
P E00FR
B YA EOERDTA YTT FIAR v

®
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TRAMFVFDET

® Firmware Init : DDR PHY z
DDR PHY FPL —= > T % ET

o VRN —1

Operational Tests : EARNHR A EY —77

— Functional
SEDRERAE S 255 -5

gt X TR NDEFT

- Write-Read-Compare / Walking Ones / Walking Zeros

o AT g

- Start Address, Size, Enable DDR Memory cache, Use random pattern

i e e |

Scenarios

(] Firmware Init test
1] Operational tests

Result

Functional DptimizatiunJ UTSAJ StressingJ

Results | Choose Tests

O Sync selection across all scenarios

Timeout (seconds):

Select which tests the scenario will run, and how many times.

Write-Read-Compare parameters

Test

Repetition

Start address | 0x40000000

i [] Write-Read-Compare

1

Size 32MB

O Walking Ones
[] Walking Zeros

MACNICA

Q
0

Enable DOR Memory cache
[ Use random pattern

Pattern

OxAABBCCOD, 0x01234567, 0xFFFFFFFE OxAAAAAAAA
OxAABBCCOD, 0x01234567, 0xFFFFFFFE OxAAAAAAAA
OxAABBCCOD, 0x01234567, 0xFFFFFFFE OxAAAAAAAA
OxAABBCCOD, 0x01234567, 0xFFFFFFFE OxAAAAAAAA

Test description

©Macnica,lnc.

Checks reads versus writes, Sequentially writes into a area a
pattern, until area is fully covered. Then reads back from the
same area and compare with what has been written. User
can set the start and size of area and pattern to be used. The
test fails after the first identified memory mismatch,
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T R b2 F Y FDETT - Optimization
® ODT and driver stage

o Read ODT and driver
o Write ODT and driver

o DQE=® DDR PHY 81> ODT & DRAM {8 Drive
Strength ZZ & L T, I/ KR ZIBREITT S
- BIh oI

i e e |

Scenari

o5

w [] (= ODT and driver stage
[ Read ODT and driver

[ Write ODT and driver
1 Vref for DO optimization
53 Vref for CA optimization

Result

Functional | Optimization vTSAJ Stressing/]

Results ~._Choose Testq

S kAL VIO

o HRANHMIF-WIESIZ. CILEAEYZ Y v Read ODT and driver |

Pass / Total

DRAM driver strength

L T “Apply current selection in DDR wam ] o o T T T o
configuration” =7 1 v 7 ] T BTN LI i BT v ot
= (60 ohm 171 1/1 1 Apply the current selection in the DDR configuration
® Vref for DQ/CA Optimization CET N N .
- DQBLO CAEEDOANES Vref B =ik Y @ m | )
Vref @EE%;&E—@— % Results . Choose Tests

o %fg%%}iﬁg&é‘d’f: \/\i%l/fl\cj:\ —E}l/%Eﬁ U v 7 Wref for DQ Optimization Test

Pass / Total |Searching...

L T “Apply current selection in DDR o

141

configuration” =z 7 Y v 7

®
IIIACI\IICA ©Macnica,lnc.

Apply the current selection in the DDR configuration
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Results [Charts

Eye height=D0 230105V Eye height=0 217998V Eye height=0 234146V
(min=0.082v,max=0 S64V) {min=0 052V, max=D 564v) (min=0 052V, mat=0 S64¥)

Eye height=0 20185V
20052V, max=0 564V

MACNICA

TR FUFDEIT-VTSA

® vI[SA: Virtual Timing Signal Analysis

SEETEH THD
- DDRDOBEBICEDIRE~Y— A H B Hh 2B ICE=1

LU 7 RF FEIME

E@%EF&’G@?—*‘)‘/%?EZEZ& LTRLET DN

b IRV

ﬂﬁ%+%

S5 T e 2

Diag Read Margin @ ZE il

noose Tests

D90
Center(Dly=20\32U1 Vref=0.168773V)

et wicthe75 0%

Das
Center{Dly=19\32U1,Vref=0.17281V)

™ ey wetheso sexur

DO16
Center(Dly=19\32U1,Vref=0.164736V)

+

= 0
Eve width=75 0%U1

Eye height=0 234146V
0 052V.man=0 564V)

0.052V.max=0 564)

Eye height=D0 2220157
(min=0 08,2V, max=0 564¥)

Eye height=0.2139617
(min=0 032V.max=0 S64¥)

DQL
Center(Dly=20\32U1,vref=0.168773v)

.‘.‘ﬁ
&

EY
S Eve with=g0.5%01

DQ3
Center(Dly=19\32U1,Vref=0.164736V)

" eye witne12 22500

LN

DoL7
Center(Dly=19\32U1,Vref=0.168773v)

" e w7

DQ25
Center(Dly=20\32U1.Vref=0.168773v)

prn

"’-:, R

e wian

Eye height=0 213961V

=0.564V)

Eye height=0 226072V

Eye height=0 209024%
(min=0,052V.max=0 564V {min=0.052V,

o %%
.I
3

0.217908v

0052V, max—0 564¥)

Eye h

D02
Center(Dly=20\32U1,Vref=0.168773v)

Eve haignt=0 226072V
(min=D 052V max=0 564¥)

a o %
Eve width=72.22%U1

0Q10
Center(Dly=13\32U1,Vref=0.17281V)

o
Eye width=80 56%U1

Do18
Center(Dly=19132U1,Vref=0.164736V)

am P
Eye wWion=72.225%U1

DQ26
Center(Dly=20132U1.Vref=0.168773V)

0.217998v
'V max=D S64V)

5 o Y
Eve width=80.56%U1

X B D Stressing LHETE

EIRIR & B &

Diag Write Margin @£

Results Charts . Choose Tests

DQO
Center(Dly=18\32U1,vref=0.286V)

™ eye wistn-86 11%01

(min=0 110V,ma

008
Center(Dly=18\32U1,Vref=0.286V)

0 110V.max=0 462)

ye height=0.352V

Eye width=80 S6%UI

DQ16
Center(Dly=18\32U1,Vref=0.286V)

z%
™ eye width=6 1101

0024
Center(Dly=18\32U1,Vref=0.286V)

110V, max=0 462)

e height=0 352V

™ eye wiath-s0 sexut

Eye height=0 352V
(min=0 110V, max=0 462V)

Eye hesght=0 352V

(min=0 110V, max=0 462V}

Eye height=0 352

(min=0

Eye height=0 352v

OV.max=0 467V)

"-

DQ1
Center(Dly=18\32U1.vref=0.286V)

o =
Eve wioth=86 11%01

0Q9
Center(Dly=18\32U1,vref=0.286V)

™ tye wiathasa sexul

DQ17
Center{Dly=18\32U1,Vref=0.286V)

Eye width=86 11%01

0Q25
Center(Dly=18\32U1,vref=0.286V)

"™ eye wistna17 78%01

©Macnica,lnc.

Z 7=

DQ2
Center(Dly=18\32U1,Vref=0.2i

Eve width=80 56%U1

0Q10
Center(Dly=18\32U1,Vref=0.21

Eye wicth=83 33301

oQle
Center(Dly=18\32U1,Vref=0.2i

B z
Eye wioth=86.11%U1

0Q26
Center(Dly=18\32U1,Vref=0.2

"™ eye wiatna12 2250

86V)

86V)

86V)

86V)

5

Eye height=0352V.

Eye height=0 352
(min=0 110V,max=0 462V)

0 110V,max=0 462V)

CA Bus Signals Margin @5

SR o

1

Scenarios

w [] = Data margin stage

O] CAEye

[][C] Diag Read Margin
[ Diag Write Margin
~ [] = CA Bus margin stage
[ CA Bus Signals Margin

Result

Functional LDpiimizatiun LUTSA

Stressing J

Results [Charts *._Choose Tests|

Channel A - CS0 (PostTrain)

CAAD
CAAL
CAA2
CAA3
CAA4
CAAS

-100%{UN)

-50%{Ul) 0 50%(UN)
Channel A - CS0 (PostTrain)

T
100%(UIl)

CABO
CAB1
CAB2
CAB3
CAB4
CABS

-100%{UN)

50%(Ul) 0 50%(UI) 100%(UI)

CA Eye D EHEf

Results | Charts . Choose Tests | @

CS0 CAAO (PostTrain) CS0 CAA1 (PostTrain) CS0 CA
462.0my. 462.0mv 462.0mv
41870mV 418:0mv 4lg.0my
374.0my 374.0mv 374.0mv
330.0mv 330.0mv 330.0mv
286.0mV 286.0mV 286.0mV
242.0mv 242:0mV 2az.0my
198.0mV 198.0mv 198.:0mv
154.0my 154.0my 154.0mv
T10.0mv 16.0mv 16.0mv

100%(U)  -50%(U1) 0 50%(U)  100%(UD)  -100%(UD  -50%(U1) 0 50%(UD  100%(UI)  -100%(UD  -50%(UI)

€S0 CABO (PostTrain) €S0 CAB1 (PostTrain) CS0 CA
462.0my. 462.0mv 462.0mv
418 0mV 418:0mv alg.omy
374.0my 374.0mvV 374.0mv
330.0mv 330.0mv 350.0mv
286.0mV 286.0mV 286.0mV
242.0mv 247.0mv 242.0mv
198.0mv 198.0mv T98:0mv
154.0mV 154.0mV 154.0mV
o.0mv 116.0mv 16.0mv

-100%(U)  -50%(U1) 0 50%(UD  100%(UD)  -100%(UD  -50%(U1) 0 50%(UD  100%(UI)  -100%(UD  -50%(UI)
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i e e |

T A b3 U FD3EIT - Stressing _

® Stress Tests (100 Stress tests
o XEIFHRNKX—VDTAIEEITL T, DDRICEREINT
WABRDEEMEZ L VILRSBICTAMLET
- “Choose Tests”” % 7 T Stress Test DR EZLE N AIEE
- “Logs” ® 7 & 1) Stress Test DFERDEEN FAIEE

 Functional I\Dptimizatiun LUTSA I\Stressinﬂ,/f

“Choose Tests” Z 7 D i%E HE

Results | Choose Tests H-—j |
Select which tests the scenario will run, and how many times. LOgS 27DTRE ﬁ%@i@m
[] Sync selection across all scenarios KSu mmary [LDgS
imeout (seconds) i View log for: | Stress tests - Run 1 (Passed) w | INFO |_E|
— Source address | 040000000 hex

Test Repetition e B y INFOQ  test_app [INFOJ: Start Stress tests... S

Stress tests 1 INFO  test_app [INFO: Data is address test pass with 0 fails...
Enable DDR Memory cache INFO  test_app [INFOI: Row hop read test pass with 0 fails...
Stop on fail INFO  test_app [INFOD: S5N memcpy x32 test1 pass with 0 fails...
[ Run Forever INFO  test_app [INFOD: 55N memcpy x32 test2 pass with 0 fails...

INFO  test_app [INFOD: 55N memcpy x32 test3 pass with 0 fails...

Test description IMFO  test_app [INFOL: 55N memcpy x32 testd pass with 0 fails...
Stress the DDR memory by performing: INFOQ  test_app [INFO: Byte 55N memcpy %32 test pass with 0 fails...
Data is address test INFO  test_app [INFOI: Pseudo random data pattern test bank1 pass with 0 fails...
Row hop read test INFO  test_app [INFO]: Pseudo random data pattern test bank2 pass with 0 fails...
55N memcpy x32 test INFO  test_app [INFOJ: Pseudo random data pattern test bank3 pass with 0 fails...
e INFO  test_app [INFOJ: Pseudo random data pattern test bank4 pass with 0 fails... v
Memcpy pseudo randon data pattern test = =
IRAM to DDR %32 test
IRAM to DDR w2 x32 test

®
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4-3. Appendix
DDR Stress Test
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i e e |

DDR Stress Test Tool 112

i MXP i.MX/Mscale DDR Tool

. =X A—'_IE [./ 7L\_ %E/\ 7 )< & 75\ t 0>§F£}+§24: ]iﬁ iz::g UATT Search Connect
T_.]_ /) T \J\ %) 75 EE a/Cy —g_ % / - }I/ Download Option

° RPAT /'_IE_' L/ 711— > Drlve Strength )P & /( / 7 T Loatd:;:f(:npt Clock Default DDR LPDDR4 Density | Default Joness
h— FIEFROREEM DOHERR e B

o OS 7{:)‘\//[2\% 7’—&: L \TOOl 0) 7L: &5 OS c %Hﬁ c ] Over Night Test [~ Stop when Fail ] Disable DDR Memory Cache Save Result
DDR /r \/ Q - 7 I — X @1;%5':1)?? %EE T g %) Format Start Freq(MHz) D SIZE 4 ~ || 32-bit -

© E L: E%ﬁ_{'&; 7__\\_ Q %\\\/ - /7— /\ V '\4 }b L\— / \ - X I\ E-El_ L/ T Calibration e End Freqlbire) D LB I:l e
|:_| H%X /r N/ 7/— \/ 7\ / /r X\ <SSN) @}Fﬁﬁ —Tﬁﬁﬁ Gen Code Stress Test DATA(HEX) I:l Write

XA IVTIERE ¢/ —AE L THAA]EE

® EZISEI'JL % i.MX8/9 ZHHE T 3553
DDR Tool Z2fE5 & & %312

® XTFErIEE/RIEH
o DDR Calibration @ Test
o Stress Test :
- AR DZEE (Start Freq/End Freq)
- EHEafET X b D3EFT(Over Night Test)
® EiTHE
o MX @ UARTR— FREBTHAX FPCOUSBIZERE L. GUIY — LA B ELT
IIIACI\IICA
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OSEHDAETY—TRFLDEW

i e e |

® DDRA ML XTRX MDD FBEZT> Ca Lo, DDROBENRRE TOSH LKL &

WZ EDMREETE D007

o EFEEEDEWVWDDRR ML XTFT X MZ+5H

ICBRETd. LHrLl. o .

o OSIZMRAE L THERDLBAMLADZWI AT T LTHY . BFlITLinuxh—RILDEMEREBRE B 275D
memtester X u-boot L ED OS R FNL AT R MNAEITTAIEAEBEIHLET

o OSRPFPLRTRFEZEFTLTEINF v 32T L2E8HLET

DDR Stress Test OS stress test (il memtester)

DDREIR#M D EANEZIBZ 1-EITH A BE
SYONERY | BE
(b 7’047 T LFETEINAWN)

& D FE K TELT

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

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

5—(F—4T5-)DF x v 7 h Ak

MACNICA

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

DDR Stress Test Tool DA X b—JL

® DDR Stress Test Tool 7> 8 — K URL :

o L.MX 8M
 LMX8/BX RGNS A LB S00RmL
mx@mm | DY TIAIY T ~TF i

3 1.MX 9 | DDR Stress Test Tool I$#& L i+ RTUTLEBEL. e FROARSL
DDR Tool @ &3t memp | 27 YT PEERTEIEEBBDLET |

i

L N
DDR_stress_test_subtest_description.pdf & - ﬂ' r'nsu:alE_ddr_tuul_v3.31_setup.e:¢e — @ LA_OPT_NXP_Software License.htm
MSCALE_DDR_Tool_User_Guide.pdf & m license.txt

mscale_ddr_tool_v3.31_setup.exe.zip &

._setup.exe ZE{TL T (&% MSCALE_DDR Tool.exe DDR Tool 177 « 7L
u;\?—l;\*t\,f\__l.n 0)4(% 75\ ’\O le ;E DDR TOOl D /r X l\ — il @ MSCALE_DDR_Tool_User_Guide.pdf
Q\\ rj v — l\ m SCR-mscale_ddr_tool.tut

®
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...G)

MACNICA

Ul Y —JL & USB i

i.MX @ Debug USB KR— MEHETHZX K PC@USBCCTﬁ?ﬁ

USB Data Port (27X FPCHUSBIZ# 5t & USB Power (28R % 5
MSCALE_DDR_Tool.exe #3179 % & GUI Tool A’i2H EH D

& NXP i.MX/Mscale DDR Too
Debug UART
| |coma4 Search Disconnect

Download Option

SR o

1

Load DDR Script C¥work¥scale_ddr_tool_v3.31¥mscale_ddr_tool_v3.31¥scripl

| Test Option

| Format Start Freq(MHz) D
| ARRAY ¥ | End Freg(MHz) D
Calibration

Gen Code Stress Test

| Target MXBM-mini ~ Clock Default ~ DDR LPDDR4 -~ Density Default ~

[JOver Night Test Stop when Fail [ Disable DDR Memory Cache

Abort

SIZE 4 || 32-bit

ADDR({HEX) Read

Save Result

w

DDR Clock: 1500MHz

| DDR configuration
{|DDR type is LPDDR4
| Data width: 32, bank num: &

L.MX 8M Mini EVK

Row size: 16. col size: 10

One chip selectis used

||Number of DDR controllers used on the SoC: 1
||Density per chip select 2048MB

Density per controller is: 2048MB

|| Total density detected on the board is: 2043MB

kin
log
script

|| MX8M-mini: Cortex-A53 is found

(& LA_OPT_NXP_Software_License.htm
m license.txt

[ &4 MSCALE_DDR_Tool.exe
@ MSCALE_DDR_Tocl_User_Guide.pdf
m SCR-mscale_ddr_tool.txt

©Macnica,lnc.
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https://www.nxp.jp/design/design-center/development-boards-and-designs/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-mini-applications-processor:8MMINILPD4-EVK

GUIYY — &

@ “Search" K& > w3 L
w7 COM R— k % 3&EIR

—

@ “Connect” ## L TT/N1( X
& BT

3 DDR{IER(L X 7 U 7 b %5EIR (*.ds)

@ 2= v b T /N ZDEFER

® ARM EN{EERE % FE IR
TILE N EWEIRBDSES
% “Default” #3#IR3 %

©® DDR®D & A 7% 2R
DDR % 4 7 DIFHRIZAEML X &
V7 b oBEd

MACNICA

EFR7E IR U7 box v yA—F

e NXP i.MX/Mscale DDR Taol

\DﬁbugUART
COM34 ~ Search Connect
Downloa
Load DDR Script |C:¥wnrk¥scale_ddr_tool_v3.31¥mscale_ddr_tool_v3.31¥scrip1 »
Download &”

Targét MX8M-mini ~ Clock Default +~ DDR|LPDDR4 - Density Default -~

est Opfidn

wver Night Test Stop when Fall [ Disable DDR Memory Cache Save Result
Start Fre 0 SIZE 4 v 32bit v
ARRAY ~
Engfreq(MHz) |0
Calibration ADDR(HEX) Read

Gen Code Stress Test

i e e |

@ “DDR Density” |& Default % #£42
Density OERIFWHLZ 7 U 7+ H
LIEEY

"Download” #27 ) v &

© "Download” & T 9 % &
LT ORk% Log ARRENS

DDR Clock: 1500MHz

DDR configuration
DDR type is LPFDDR4

» Data width: 32, bank num: &

Row size: 16, cal size: 10

One chip selectis used

MNumber of DOR controllers used on the SoC: 1
Density per chip select 2048MB

Density per controller is: 2048MB

Total density detected on the board is: 2048MB

MXBM-mini: Cortex-Ab3 is found

©Macnica,lnc.

52




GUIYY —IJL{E

Calibration ® #1417

MACNICA

5F75% : DDR Calibration

e NXP i.MX/Mscale DDR Tool

Debug UART
COM34 Search Disconnect

Download Option

Load DDR Script C:¥work¥scaIe_ddr_tooI_v3.31¥mscaIe_ddr_tool_v3.31¥scrip1|

Abort

Target | MX8M-mini ~ | Clock Default ~ DDR LPDDR4 - Density Default ~

Test Option
[JOver Might Test [ Stop when Fail []Disable DDR Me e Save Result

Format W( SIZE 4~ 32bit  ~

ARRAY | | EndFreqiz) [0 Read

ADDR({HEX)
Gen Code,su-{sTest

Hlalibration

i e e |

onraen [ e
Process] End of initialization

[ ]

[Process] End of 2D read delay/voltage center optimizan
[Process] End of 2D read delay/voltage center optimization
[ ]

[

[

Process] End of 2D write delayfvoltage center optimization
Process] End of 2D write delayfvoltage center optimization
Result] PASS

============Gtep 2. DDR memory accessing... ============
Verifying DDR frequency pointD@1500MHz....._Pass

Verifying DDR frequency point1li@200MHz......Pass

Verifying DDR frequency point2i@50MHz.... Pass

[Result] OK

[Result] Done

Success: DOR Calibration completed!!!

HAO7+—< v b DER
- ARRAY :
BATD u-boot SPL K7 A /N—
- CODE :
IH u-boot 23— F £7-1% DDR @
5F)JHW|Z7 O—Z#E2 L7z
HIHERT B

Format

CODE

ARBAY |

O— KA
- ARRAY :

xxx_timing.c MERR SN 3
- CODE :

ddr_init.c & ddrphy_train.c
MMERR SN D

% Gen Code 7~ & > % Calibration
WIRT LI T
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GUIYY —IJL{E

Stop when Fail : Fail ¥ FT7 X k=

17

Over Night Test : SR T X FE1T

%%t%?@ﬂﬁ%@&i

CDRERNTERBENICEERESZZEE LT
Stress Test 75:5-‘2?7@'6
RTEED 0 MHz D5 :
X7 7k ;pﬂikéﬂfh\é*ﬂ,ﬁﬂ

FEEICERESIND

- Start Freq [ Z#HEAEKRE D £ 50MHz D
#HHEICT B

- End Freq |Z Strat EE# & ) K& L
100MHzXRNIZT %

Stress Test DE{T

MACNICA

5F75:% - DDR Stress Test

e NXP i.MX/Mscale DDR Tool

Debug UART

COM34 Search Disconnect

Download Option
DDR Script

C¥work¥scale_ddr_tool_v3.31¥mscale_ddr_tool_v3.31¥scripl

Abort

Target | MASM-rmiM

\Q‘Opﬁon

[ Qver Might Test

« | Clock Default +~ DDR LPDDR4 -~ Density Default

[ Stop when Fail [ Disable DDR Memory Cache Save Result &7

Format Start Freg(MHz)

CODE >~ ~"End FreqMH2) D
Calibration
Gen Code Stress Test
b

A0 1: data is addr test

SIZE 4 | 32-bit  w

ADDR(HEx)I:I Read

L

S

t0.2: row hop read test

t1: memcpy SShy/armvE_x32 test

G:IRAM to DDRvitest

t5: IRAM_to_ DDRv2 test

Success: DDR Stress test completed!l!

i e e |

DDRAE Y —AF v v 277
BE/ /Ny 77— AJREXEY — &
LT~y 7&a&ns

ERAOT 7 7A4ILE L TRE

Stress Test DFER (&
2 FER) #FR
Over Night Test % 3&4R L TER
L TWBHEIFERLEIERIN
9

I T
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GUIY —IUERAZE : 32bit Memory Read Write

% MNXP i.MX/Mscale DDR Tool

e N -
COM34 Search Disconnect /E'_E
Download Option 1~ 32 WORD i ’CEQEEJQE
Load DDR Script C¥work¥scale_ddr_tool_v3.31¥mscale_ddr_tool_v3.31¥scripl /
Abort " S < . =N
— c Target | MA8M-mini | Clock Default +~| DDR |LPDDR4 - Density |[Default ~ Read”’—J—\ §Z D 7 U v 7 T AX
7 FLZADAAHEX) S % L 7= WORD #CF — & %'
[ Over Night Tes Stop when Fail [CJDisable DDOR Memory Cache e Result Read é *L %)
Write L 7=\ ME% A2 (HEX) e | [ooar - w1 e
“Write" BZ Y Do ) v & T Ay e _ Read L 7=\ Bitm EAI% X 7E
. S N — nd Freq(MHz _ 20000000 . . =
LT FLRICT—RZHEZ Calibraton ADDR(HEX) [read\ | | 8bit ~ 64 bit + CINTEAJAE
ik_ i #/]_, % Gen Code Stress Test DATA(HEX) Write \
0x080000040: 0xF71B1D03 0xD515D507 0x99067125 moossFe | | “Read”’R& > D7) v U TR
Ox080000050: x14C5D0DY xAE94D13D OxBAB33A1G x2C724DCC = oA — N
0x080000060: 0x99497B5D OxFA251356 Ox4089B2BC 0x10207032 = l./ 7(—: blt ;ﬁf\ T — & 75\ Read
B : s : 0x080000070: Ox5FDIDDD7 Ox1CTFF758 0xBCD3DF39 Ox7703C4F7 é *L 6
erte ;-J—\& /0)7 ) / 7’(&7‘3 ‘WRlTEDxDS’D’D’D‘D’D‘D’DCOMPLETED
0x0 Oxd 0xB8 OxC
Ox080000000: OxABARARAL Ox46884014 xB0845309 x7FF1AB1B i“ n > ~ 1] w =
0x080000010: O0x997F41D3 OxAZF7DR1C OxBBBB1180 Ox4ACF4BD1 - Read ,—J—\ g 7 0) 7 J / 7 —( 'l:lj jj
Ox080000020: x0B291D73 Ox5CFRD71A OxB33F4196 OxB6DSET35,
0x080000030: OxB06DDATS OxEDB25EEF 0xB8390FCO x9759773C
(0x080000040: OxF71B1D03 OxD515D507 0x99067125 0x09055F 34
(0x080000050: x14C5D0DY9 OxAE94DT3D OxBAB33A1S x2C724DCC
Ox080000060: x99497B5D OxFA251356 Ox408962BC x10207D32
Ox080000070: O=x5FDIDDD7 Ox1C1FF758 xBCD3DF39 Ox7703C4F7
W
< >

®
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DDRRFLARTRXR M ZA—F¥—F

@ LTo7A—Fv—hMIAXAPILR - TRTCHEINSG 78— RLTWVWET

DDR Register Programming Aid £ L T DDR L2 27 U 7 F D
AR/ BB EH 2, Calibration DR %Z2 KRIREE 3

\ 4

\ 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
R— R TEML T, BERRX N AT AN A2EBT S

No

DDR X b L X7 R b IX
BRI L7=h 7

WRIER OSOR ML ATRAMEEBLTT 7S —>a VL RNLTTAMEBIHS

No

i e e |

DDRERE = &E1L T %

WRRLT=H?

Yes

®
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@ F— K> Ial—> g stEREnfESR
o BALMICENLWKRIE : TA D DINTWB, RIEDEN(Y »F o, BER)AEL L., e

hﬁﬂ“
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R e R — A . =

i""" S—

Bl 7ADLETFTABETDOINT LS 151)2: ') /#/775\/%5(LL\ J%J:f)“ V) B
(High/Low DEBEMNERK % 7= I 75 WL EELY) LEVEfTAETY oy 7 LTW3
(vOvy /X B —7TIEARBTOAEEN)

F3: ZL—L — h A E L
(A (BEAE) D D341,
78y 7 TIEEREHRER DAIBEM)
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\— kT alb—2 3 ERD;

BIEL XRNILDOFER .

FREERGICES L TWLW 25 2 HER

o HERFFRE(H LN EKRE) Z

D BEEBEOA—N—2a2—MNIEE

wmi-LTWhA D

o mIRMBEREEHAM (High HAM. Low M) 72 &IE & RE

BEBh 0RO, £ DOHABF—TEELHEIC

HhsdL

@ BB, Vref gid0MEEA £/-< 2 &

® BBk, WEBEREELALTIOIC

EITHILE

VIH/VIL(AC) I

s EEOBEEICLBTAL—T 4 TIIREERT S

@ —pE. VIH/VIL(AC) I2Z L =141

IRXRDBR F Tl

VIH/VIL(DC) %itb‘@ WRBELICHERF 9725 2 &

Address/Command Data fE5IC2>2WT, ¥/-\LWTLZF VVIL(DC)max B

BlErAI IR EASALTLED
. 7IZI“/7 - Z2+B—=—7(DQS) Ico2W\WT, ¥/H-WLWTLXED

BEILREED Y R IDEL S
(RZZA4 FBZRTIW)

©Macnica,lnc.

FesD (1)

T L RILDIERR

Absolute
Vin/out
(max)

Vdd

HER B FSAT

VVIH(AC)min

VVIH(DC)min B

Vref

VVIL(AC)max B

Vss=0

Absolute
Vin/out
(min)

i e e |




7|‘§7/}§Zﬂ/ & TEE\ = @Eﬁ e -

%E7nv7tzbn—7ﬁ%ﬁuﬁﬁtﬁa$

o BEEKF:VUVXUIPCT Ay T ERENZIEE~ZY R LK
DRI KEZIICE > TIIEEEFOER &4 S
- ANESCHREREE LTERBINTLE D EREEORRE RS
- T7FRLR-T—XESTIHEEIRA 74 FTOHErTTRE L

o EZ I MIFICEEALIZSHNITH > TWLAEWHDFER

- AV IZERMA—TESEIREONTZEZRAIVTDY =T VI

HEAERITTOTIEEBOERICHRDELHIZT S
DDR2/3 Tl 1V/ns HiZEEEDOIE =

®
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U|H|:3:} min -

lel:-ClC} min -

VREF(dc)

DQ

VIL{dc]I max

VIL{ac]I max

Vss

| murEEz R

—Foalb—2a EROFMESR . 2 EREREEZDORER ——

nominal tVAC
line

ERHARE (AN DIHE)

|_|< > ERHEEELOSRS

vF‘tEF to ac
region

_‘. .‘—
ATR
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4-5. Appendix
i.MX 8/9 V) —X &3 sDRAM
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%

® i.MX8/9> 1) —X & InDRAM
HIGORAM, bit

i.MX8

I.MX9

MACNICA

i.MX 8M Nano

1.MX 8M Mini

i.MX 8M

i.MX 8M Plus

.MX 8

i.MX 8ULP

i.MX 8X

=
>
(o]
[

=
oS
©
w

=
>
©
o

1 x 16bit LPDDR4/DDR4
or
1 x 16bit DDR3L

1 x 16bit or 32bit LPDDR4/DDR4
or
1 x 16bit or 32bit DDR3L

1 x 32bit LPDDR4/DDR4 with Inline ECC

1 x 64bit LPDDR4

1 x 32bit LPDDR4/LPDDR4x
or
1 x 32bit LPDDR3

1 x 16bit LPDDR4
or
1 x 16bit DDR3L

1 x 16bit LPDDR4 with Inline ECC
1 x 16bit LPDDR4/LPDDR4x with Inline ECC
1 x 32bit LPDDR5/LPDDR4x with Inline ECC

©Macnica,lInc.
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LPDDR4-3200
DDR4-2400
DDR3L-1600

LPDDR4-3200
DDR4-2400

LPDDR4-3200

LPDDR4-2400
DDR3L-1866

LPDDR4-2400
LPDDR4x-3733
LPDDR5-6400
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https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8m-nano-family-arm-cortex-a53-cortex-m7:i.MX8MNANO
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8m-mini-arm-cortex-a53-cortex-m4-audio-voice-video:i.MX8MMINI
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8m-family-armcortex-a53-cortex-m4-audio-voice-video:i.MX8M
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8m-plus-arm-cortex-a53-machine-learning-vision-multimedia-and-industrial-iot:IMX8MPLUS?_gl=1*noj7tm*_ga*MTc1NjM3MTc4MC4xNzEwMzE4Nzky*_ga_WM5LE0KMSH*MTcxMzUwMTA0My43OS4xLjE3MTM1MDEwOTYuMC4wLjA.
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8-family-arm-cortex-a53-cortex-a72-virtualization-vision-3d-graphics-4k-video:i.MX8
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8ulp-applications-processor-family:i.MX8ULP
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8x-family-arm-cortex-a35-3d-graphics-4k-video-dsp-error-correcting-code-on-ddr:i.MX8X
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-9-processors/secure-energy-efficient-i-mx-91-family-brings-essential-linux-capabilities-for-thousands-of-edge-applications:i.MX91
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-9-processors/i-mx-93-applications-processor-family-arm-cortex-a55-ml-acceleration-power-efficient-mpu:i.MX93
https://www.nxp.jp/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-9-processors/i-mx-95-applications-processor-family-high-performance-safety-enabled-platform-with-eiq-neutron-npu:iMX95

CihiR.

i e e |

78 [

1.0

°
1
2.
3

MACNICA

2024F 4R FI R AF B

BALVERZEAFEINLEERICEMMEL TE, TEROEALEDIEEZ—HW AW ETIERILE L,

AERHIFFFTMTY, FFAACERSET 5 EREMERT I 22 L £,
FERIFERCEEST DL DY £T,

RERDOERICIZTAEZEL TWETHA, A—ZARBLRPEY., B8RV AREEI[IOZT0arHY FL-n, Bt F T
=W NIEEWNTT,

AERTERY > TWBEE, &Kil, AT I LICEBL GERLIAEROEZEICOVWTIE, BEEZEVLDIRETDTHS
MCHT THELIZZ W,

AERHIEmZMA T 2EOMPNAERTY, Hmz CTEAICAZHEIT. REBRDOERDL HHOETIAHELLLE L,
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