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Abstract
Micron’s Memory solutions for the latest i.MX 8M Family

− NXP’s latest i.MX 8M processors require the latest memories to keep them running efficiently.  As a 
system designer, your memory choices can impact the performance, size, cost, power reliability and 
longevity of your end product.

− We will discuss the latest memories supported on the new i.MX 8M processor family.  This includes 
DDR3, DDR4 and LPDDR4.  We will show designers how they can prioritize performance, power or 
price to optimize their systems. 

− We will also highlight a new MCP that includes LPDDR4 and eMMC in a single space saving package.
− This session will provide designers with some of the tools to create state-of-the-art i.MX 8M systems.



Micron Automotive Memory Solutions
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NOR
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• Serial

DRAM
• SDR/DDR
• LPSDR/LPDDR

MCP

NAND
• SLC NAND

e·MMC/UFS

SSD

microSD



Compatibility Guides
https://www.micron.com/solutions/micron-valued-partner-program/chipset-partner/nxp

https://www.micron.com/solutions/micron-valued-partner-program/chipset-partner/nxp
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Compatibility Guides (Pages 1 of 9)



6

Compatibility Guides (Pages 2 of 9)
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Compatibility Guides (Pages 3 of 9)
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Compatibility Guides (Pages 4 of 9)
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Compatibility Guides (Pages 5 of 9)
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Compatibility Guides (Pages 6 of 9)
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i.MX8 Quad Max
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i.MX8 QM Features Micron’s: 
• LPDDR4 (up to 8GB)
• XccelaTM Octal Flash, Q-SPI
• 32GB eMMC5.0 (back side)

Board photo of released MX8 Quad Max



i.MX8 Quad X Plus
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i.MX8 QXP Features Micron’s: 
• LPDDR4 (up to 8GB)
• XccelaTM Octal Flash, Q-SPI
• 32GB eMMC5.0 (back side)

Board photo of released MX8 Quad X Plus



i.MX8 M

|  June 20, 20191
7 |  Micron Confidential

i.MX8 M has validated Micron’s: 
• 3GB LPDDR4
• 256MbQuad SPI
• 16GB eMMC5.0

Quad SPI Flash
MT25QL256ABA1EW9-0SIT

3GB LPDDR4 
MT53B768M32D4NQ-062 WT:B

16GB e.MMC
MTFC16GAKAECN-2M WT

Board photo of released MX8 M



DRAM Overview
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DRAM Market Trends, General Market vs Consumer Adoption 
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General Market:
• DDR4 dominant interface for devices w/out batteries
• Increased LPDRAM adoption outside of mobile handsets 

driven by Tablets & other Client apps
• LPDRAM shipments >50% of total market at the end of CY’16

• DDR5/LPDDR5 early adoption projected to start in late CY’19

Consumer Market:
• Main volume expected to continue to be 4Gb DDR3 for near 

future, shifting to 8Gb DDR4 for higher density and 
performance

• LPDRAM adoption primarily for Consumer battery driven 
applications such as DSCs / DVCs, AR/VR, Home 
Automation

• LPDDR4 adoption is expected to advance to new applications 
due to higher bandwidth requirements: DTV, STB, Smart IoT 
Gateway/Hub

• Note LP4 densities shown represent die densities (vs. package)
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DRAM Performance Improvements Over Time (IO x16)
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LPDDRx and DDRx SDRAM Feature Comparison
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Type LPDDR2 LPDDR3 LPDDR4/4X DDR2 DDR3/DDR3L DDR4
Die Density Up to 8Gb Up to 32Gb Up to 32Gb Up to 2Gb Up to 8Gb Up to 16Gb

Core Voltage (Vdd) 1.2V 
1.8V WL supply req.

1.2V
1.8V WL supply req.

1.1V/1.0V
1.8V WL supply req.

1.8V
1.55V 1.5V/1.35V

1.2V
Separate WL supply 

2.5V
I/O Voltage 1.2V 1.2V 1.1V (4X = 0.6V) Same as VDD Same as VDD Same as VDD

Max Clock Freq. /Data 
rate 533MHz/DDR1066 800MHz/DDR1600 2133MHz/DDR4267 533MHz/DDR1066 1066MHz/DDR2100 1600MHz+/DDR3200+

Burst Lengths 4, 8, 16 8 16, 32 4, 8 BC4, 8 BC4, 8
Configurations x16, x32 x16, x32 2Ch x16 x4, x8, x16 x4, x8, x16 x4, x8, x16

Address/ Command 
Signals

14 pins
(Mux’d command 

address)

14 pins
(Mux’d command 

address)

10 pins per channel
(Mux’d command

Address)
25 pins 27 pins 29 pins

(partial mux’d)

Address/ Command 
Data Rate

DDR
(both rising and 

falling 
edges of clock)

DDR 
(both rising and falling 

edges of clock)

SDR
(rising edge of clock 

only)

SDR
(rising edge of clock 

only)

SDR
(rising edge of 

clock only)

SDR 
(rising edge of clock 

only)

On Die Temperature 
Sensor Yes Yes Yes No Optional/RS Yes

DPD (Deep power-
down mode) Yes Yes No No No No

Package Options POP, MCP, discrete POP, MCP, discrete PoP, MCP, discrete Discrete Discrete Discrete

Product/Temp. Grades CT, IT, AIT, AT, AAT CT, IT, AIT, AT, AAT
WT (-25’ to 85’C)

AAT (-40C to 105C)
AUT (-40’C to 125’C)

CT, IT, AIT, AT, AAT CT, IT, AIT, AT, AAT, 
AUT

CT, IT, AIT, AT, AAT, 
AUT



Non-Volatile Details



Managed NAND Market 

 Continued strong deployment of eMMC 
− Sufficient performance for low/mid end 

applications

 UFS driven by mobile
− Higher performance / density vs eMMC
− Choice for upcoming mid end/premium IVI 

platforms

 PCIe NVMe SSD future w/ central 
storage
− Highest performance and density vs UFS 

and eMMC
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e.MMC Fully Managed NAND
PROVIDES REDUCED DESIGN EFFORT FOR MINIMAL COST

NAND

Wear leveling

ECC

Driver

NAND Controller

Raw NAND

ONFI NAND 
bus

Command/Block 
Management

Low-level Driver

NAND Controller

Fully Managed NAND (e.MMC)

MMC , SATA 
or USB bus

NAND

Wear leveling, 
CMD/Block 

Mgmt, NAND 
Error Mgmt

Controller

e.MMC, e.USB                       
SATA, & CF

Cost 
& Price

Ease of design 
& Validation

25



e.MMC
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Enjoy Micron Automotive eMMC comprehensive Product Portfolio

PCIe / NVMe
UFS 2.x



SSD Form Factors 
2100AI and 2100AT

Parameter M.2 (PCIe) µSSD (PCIe)

Capacities (GB) 256GB/512GB/1TB 64GB/128GB/256GB/512GB
/1TB

Interface PCIe Gen3 x4 PCIe Gen3 x4

Specification PCIe M.2 Spec. Rev. 1.1 PCIe BGA Spec. Rev. 1.1

Dimensions (L) 30 mm
(W) 22 mm
(H) 1.2 mm (from the top); 1.6 mm for 1TB

(L) 20 mm
(W) 16 mm
(H) 1.2 mm; 1.6 mm for 1TB

Other M key 291 Balls

28
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Xccela™ Flash: Best of Parallel and Serial NOR Flash

* Compared to Page Mode Parallel NOR

5X THE PERFORMANCE, 4X FEWER PINS, 3X LESS ENERGY, AND 2X SMALLER PACKAGE*

512Mb
Parallel NOR

MT28EW

512Mb
Quad-SPI

MT25Q

512Mb
Twin-Quad

MT25T

512Mb
Xccela Flash

MT35X

Bandwidth
80MB/s

(Page mode, async, 
x16)

90MB/s
(90MHz, DDR mode)

180MB/s
(90MHz, DDR mode)

400MB/s
(200MHz, DDR mode)

Initial Word
Access Time 95ns (x16) 139ns (1.8V, 4-bit)

157ns (1.8V, 16-bits)
139ns (1.8V, 8-bit)

145ns (1.8V, 16-bit)
85ns (1.8V, 8-bit)

87.5ns (1.8V, 16-bit)

Subsequent 
Word Access

20ns (16-bits)
(95ns across 32B page)

6ns (4-bits)
24ns (16-bits)

6ns (8-bits)
12ns (16-bits)

2.5ns (8-bits)
5ns (16-bits)

Package and 
Pins

64-TBGA (11x13mm)
50 Active Pins

24-BGA (6x8mm)
6 Active Pins

24-BGA (6x8mm)
11 Active Pins

24-BGA (6x8mm)
11 Active Pins

Energy Per Bit 101 pJ/bit 41 pJ/bit 41 pJ/bit 28 pJ/bit

Xccela™ Flash
(MT35X)

Parallel NOR Flash
High performance

Fast boot
Reliability

Serial NOR Flash
Reduced pin counts
Simple PCB design

Reliability
Need more 

performance with 
same package

Want reduced pin 
count/package size

Source Micron datasheets



MT35X (Octal) aka

30

Xccela™ Flash



The Evolution of SPI
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SPI Dual-SPI Quad-SPI Twin Quad Octal
# of Signals 6 6 6 10-12 11

Clock (max) 75MHz 75MHz 180MHz SDR (90MHz DDR) 180MHz SDR (90MHz DDR) 166MHz SDR (200MHz DDR)

Bandwidth (max) 9MB/s 18MB/s 90MB/s 180MB/s 400MB/s

0 MB/s

50 MB/s

100 MB/s

150 MB/s

200 MB/s

250 MB/s

300 MB/s

350 MB/s

400 MB/s

450 MB/s

500 MB/s

1997 2006 2016

SPI Interface Bandwidth

Dual-I/O
18MB/s

Quad (SDR)
40MB/s

Twin-Quad 180MB/s

Octal 400MB/s

Quad (DDR) 90MB/s

1.25MB/s 9MB/s

Xccela™ Flash
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Micron Read Performance Comparisons
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NOR and NAND Performance Comparisons 
Random Read Access Performance vs. Data Size

x8 200MHz DDR Octal NOR (MT35X)

x8 166MHz SDR Twin Quad Serial NOR (MT25T)

x4 166MHz SDR/ 83MHz DDR Serial NOR (MT25Q) 1.8V

x4 133MHz SPI NAND

x8 NAND ONFI 3.0

x8 eMMC 4.5

x8 eMMC 5.0

+

+

Cache
Line 
Fills 

BOOT or Read time at 400MB/s
Bit density 512Mb 1Gb 2Gb
Byte density 64MB 128MB 256MB
Time to read .16 sec .32 sec .64 sec

Graphic image read @2Bytes (65K colors)
Pixel Size 1K x 1K 4K x 4K
Byte density 2MB 34MB
Time to read 5.2ms 88ms

Xccela™ Flash
Highest Performance

Xccela™ Flash



Packaging 
MCP (Multi Chip Package),
PoP (Package on Package)



What is an e.MCP/e.PoP?

 Benefits include…
− Board space savings through vertical stacking of several memory chips

− Minimize bill of materials for simplified manufacturing and cost savings

− High density, low power consumption, shortest interconnections possible
− Accelerated time to market through rapid integration of modules

Application
Processor -Driver

MLC NAND

e.MMC

PCB

LPDRAM

Controller

POP

Application 
Processor -Driver

SLC NAND

NAND MCP

LPDRAM

Printed Circuit Board (PCB)

Application
Processor -Driver

e.MMCePOP
LPDRAM

Application
Processor -Driver

e.MMC

eMCP

LPDRAM

PCBPCB

e.MCP is a Multi Chip Package including e.MMC and LPDDRx

e.PoP is an e.MCP in a PoP (Package on Package) design



Link to Micron’s DRAM Power Calculators
https://www.micron.com/support/tools-and-utilities/power-calc
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https://www.micron.com/support/tools-and-utilities/power-calc


Link to Micron’s DRAM Technical Notes:
− https://www.micron.com/search-

results?searchRequest=%7b%22Filters%22%3a%5b%7b%22QueryToken%22%3a%22doc%22%2c%22UseLogicalOr%22%3afalse%2c%22Ids%22%3a%5b%225538556e-d3e6-
4d71-95ce-3986f06fbf34%22%5d%7d%5d%7d
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https://www.micron.com/search-results?searchRequest=%7B%22Filters%22:%5B%7B%22QueryToken%22:%22doc%22,%22UseLogicalOr%22:false,%22Ids%22:%5B%225538556e-d3e6-4d71-95ce-3986f06fbf34%22%5D%7D%5D%7D


Links to Micron’s NOR Flash Technical Notes:
https://www.micron.com/search-
results?searchRequest=%7b%22Filters%22%3a%5b%7b%22QueryToken%22%3a%22doc%22%2c%22UseLogicalOr%22%3afalse%2c%22Ids%22%3a%5b
%225538556e-d3e6-4d71-95ce-3986f06fbf34%22%5d%7d%5d%7d
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https://www.micron.com/search-results?searchRequest=%7B%22Filters%22:%5B%7B%22QueryToken%22:%22doc%22,%22UseLogicalOr%22:false,%22Ids%22:%5B%225538556e-d3e6-4d71-95ce-3986f06fbf34%22%5D%7D%5D%7D


Link to Micron’s e.MMC Technical Notes:
− https://www.micron.com/search-

results?searchRequest=%7b%22Filters%22%3a%5b%7b%22QueryToken%22%3a%22doc%22%2c%22UseLogicalOr%22%3afalse%2c%22Ids%22%3a%5b%225538556e-d3e6-
4d71-95ce-3986f06fbf34%22%5d%7d%5d%7d
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https://www.micron.com/search-results?searchRequest=%7B%22Filters%22:%5B%7B%22QueryToken%22:%22doc%22,%22UseLogicalOr%22:false,%22Ids%22:%5B%225538556e-d3e6-4d71-95ce-3986f06fbf34%22%5D%7D%5D%7D


Link to Micron’s SSD Technical Notes:
− https://www.micron.com/search-

results?searchRequest=%7b%22Filters%22%3a%5b%7b%22QueryToken%22%3a%22doc%22%2c%22UseLogicalOr%22%3afalse%2c%22Ids%22%3a%5b%225538556e-d3e6-
4d71-95ce-3986f06fbf34%22%5d%7d%5d%7d
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https://www.micron.com/search-results?searchRequest=%7B%22Filters%22:%5B%7B%22QueryToken%22:%22doc%22,%22UseLogicalOr%22:false,%22Ids%22:%5B%225538556e-d3e6-4d71-95ce-3986f06fbf34%22%5D%7D%5D%7D
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