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 M.2 SSDs have strong and growing adoption in client

 Dominant form factor in Laptops

 Increased utilization in Desktops

 Also used in specific data center instances

 As adoption grows, the spec needs to evolve for the expanding needs  

Source: Intel NSG Q3'18



Changes for SSDs Since M.2 rev 1.1
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 11.5x13 BGA

 Advantageous size for mobile

 BGA Support for 2.5V NAND

 Will enable lower power consumption

 NCTF GNDs for 11.5x13 BGA

 Sacrificial grounds improve 
manufacturing while retaining redundant 
grounds for power/thermals 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A NCTF NCTF NCTF NCTF NCTF NCTF NCTF NCTF NCTF NCTF

B NCTF GND GND REG_01 REG_02 REG_03 GND GND GND WP_L SPI_CLK SPI_CS_L GND NCTF

C NCTF GND GND DNU DNU RFU RFU RFU RFU RFU SMB_DATA ALERT# DIAG0 JTAG_TMS JTAG_TDI SPI_MOSI SPI_MISO GND GND NCTF

D PWR_2 PWR_2 DNU DNU RFU RFU RFU RFU RFU SMB_CLK DIAG1
JTAG_

TRST#
JTAG_TDO JTAG_TCK RFU SPI_18 PWR_2 PWR_2

E NCTF PWR_2 PWR_2 GND HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND PWR_2 PWR_2 NCTF

F PWR_2 PWR_2 GND HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND PWR_2 PWR_2

G GND GND GND HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND GND

H NCTF PWR_1 PWR_1 HSB HSB HSB HSB HSB HSB GND PWR_1 PWR_1 NCTF

J PWR_1 PWR_1 GND HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB PWR_1 PWR_1

K GND PWR_1 HSB HSB HSB HSB HSB HSB HSB GND PWR_1 GND

L NCTF RZQ_1 GND GND HSB HSB HSB HSB HSB HSB HSB GND RZQ_2 NCTF

M NCTF GND PWR_3 HSB HSB HSB HSB HSB HSB HSB GND PWR_3 GND NCTF

N PWR_3 PWR_3 GND HSB HSB HSB HSB HSB HSB HSB PWR_3 PWR_3

P PWR_3 PWR_3 HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND PWR_3 PWR_3

R NCTF GND GND GND HSB HSB HSB HSB HSB GND GND NCTF

T PWR_2 PWR_2 HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND PWR_2 PWR_2

U PWR_2 PWR_2 GND HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND PWR_2 PWR_2

V NCTF GND GND GND HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB HSB GND GND GND NCTF

W SUSCLK CLKREQ# PERST# GND GND GND GND GND GND GND GND GND GND GND RFU CAL_P XTAL_OUT XTAL_IN

Y NCTF LED_1# GND GND GND GND PERp0 PERn0 GND PETp0 PETn0 GND PERp1 PERn1 GND GND GND GND PEWAKE# NCTF

AA NCTF GND GND REFCLKp REFCLKn GND GND GND GND PETp1 PETn1 GND GND NCTF

AB NCTF NCTF NCTF NCTF NCTF NCTF NCTF NCTF NCTF NCTF

These are published at http://pcisig.com/specifications

Expect to see these changes in a new revision of M.2 coming soon!
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 PCI-SIG® M.2 Compliance for SSDs

 More robust interoperability between host and device

 Higher Power Support for thermally optimized systems

 Enables higher performing applications (e.g., Accelerators)

 Not meant for mobile

 Power Loss Notification through additional pins

 Early warning for protecting data 

 1.8V sideband support through additional pins  

 Eliminates need for level shifters



Future M.2 SSDs Concepts Cont’d
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 USB 2.0 for non-SSDs (e.g., HW accelerator)

 Support for a debug channel

 Increased component height, taller connectors

 Thermal relief and expanding usages

 Voltage Support Detection for BGA SSDs

 Simpler system implementation



Summary
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 M.2 is evolving with client usages and is helping certain short term 
needs in the datacenter

 Follow PCI-SIG® (http://pcisig.com/specifications) for latest 
specifications and Engineering Changes (ECN’s) and participate in PCI 
Express-Mini to provide feedback

 Thanks!

http://pcisig.com/specifications


Legal Disclaimers

 The information in this presentation refers to specifications still in the development process. This presentation reflects the current thinking of various PCI-SIG®

workgroups, but all material is subject to change before the specifications are released.  

 Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Performance varies 
depending on system configuration. No computer system can be absolutely secure. Check with your system manufacturer or retailer or learn more at intel.com. 

 Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual 
performance. Consult other sources of information to evaluate performance as you consider your purchase. For more complete information about performance and 
benchmark results, visit http://www.intel.com/performance.

 Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark
and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the 
results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance 
of that product when combined with other products. For more complete information visit http://www.intel.com/performance.

 Cost reduction scenarios described are intended as examples of how a given Intel-based product, in the specified circumstances and configurations, may affect 
future costs and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction. 

 This document contains information on products, services and/or processes in development. All information provided here is subject to change without notice. 
Contact your Intel representative to obtain the latest forecast, schedule, specifications and roadmaps. 

 No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

 Statements in this document that refer to Intel’s plans and expectations for the quarter, the year, and the future, are forward-looking statements that involve a number 
of risks and uncertainties. A detailed discussion of the factors that could affect Intel’s results and plans is included in Intel’s SEC filings, including the annual report on 
Form 10-K. 

 All products, computer systems, dates and figures specified are preliminary based on current expectations, and are subject to change without notice. The products 
described may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current characterized errata 
are available on request. 

 Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and confirm whether 
referenced data are accurate.

 © 2018 Intel Corporation.  Intel, the Intel logo, and others are trademarks of Intel Corporation in the U.S. and/or other countries.

 *Other names and brands may be claimed as the property of others. 
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