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What you need to know about running VMware w U.2, M.2, M.3 & PCIe NVMe SSDs 
[VMTN5611U]

Feeling a bit confused about the differences between these form factors, and how you connect, configure, and update 
them? Stop by to see some samples of each, from Micron, Samsung, and Intel. Curious about hot swap U.2 drives? You'll 
also see an Intel Optane SSD featuring all-new 3D XPoint non-volatile memory, great for workloads that require extremely 
low latency.

With sample hardware on hand, Paul will help you become knowledgeable about these newer storage technologies. 
Finally, SATA, SAS, and 3.5" spinning rust drives are becoming old-school, as new flash storage technology benefits home 
labs and datacenters alike.
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Thank you Alastair Cooke!

https://tinkertry.com/vbrownbag-holding-a-live-supermicro-bigtwin-unboxing-event
https://vbrownbag.com/author/alastair/


My Convoluted IT Career Path
A variety of customer-facing rolls

• 1979 Atari 2600 - BASIC Programming cartridge

• 1980 Commodore VIC-20 – Programs I touch-typed in were saved on cassette tapes!

• 1986-1989 Tufts University – BS in Psychology and Philosophy
Also enjoyed optimizing IBM PS/2 Model 50 for Flight Simulator, and writing batch files 
that would extract games I zipped up to RAM disk (like PMEM today!)

• 1989-1993 Cornell University – PhD studies and IT Department (incomplete)
Silicon Graphics speed tuning, B&W video conferencing via modem, OS/2 user group

• 1993-1997 IBM Contractor (pre-sales, OS/2 training, VX-REXX development)
1997-2016 IBM Senior Technical Consultant (post-sales - implementation & support)

• 2017- present  VMware Sr. Solutions Engineer, vSAN/HCI (pre-sales – sizing & planning)
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NVMe
Non Volatile Memory express, see also Intel SSD P3700 Series - NVMe Efficiency where the 
picture below is fully explained

https://itpeernetwork.intel.com/intel-ssd-p3700-series-nvme-efficiency/


Interfaces
SATA III / SATA 3 – 6 Gbps - Serial Advancement Technology Attachment 6 Gbps at, max out at ~540MB/sec sequential read

e.g. Micron 5200 ECO 7.68TB SATA 3 SSD

SAS – Serial Attached Storage – 12 Gbps, max out at ~1550 MB/sec sequential read

e.g. Dell TB Solid State Drive Serial Attached SCSI 3.84 TB SSD based on Samsung PM1633a

NVMe – Non-Volatile Memory express

3500 MB/s sequential reads and 2500MB/s sequential writes
e.g. Samsung 970 EVO 2 TB NVMe PCIe 3.0 x 4 M.2 SSD
e.g. Intel® SSD 760p Series 2 TB NVMe PCIe 3.0 x 4 M.2 SSD
e.g. Micron 9200 SSD with NVMe 11 TB PCIe 3.0 x 4 U.2 SSD

Image from THEITBROS.com

NVMe - Samsung 970 EVO M.2, Intel 900P PCIe, Intel 900P U.2

M.2                      PCIe                                 U.2

https://www.micron.com/products/solid-state-storage/7680GB#/
http://accessories.us.dell.com/sna/productdetail.aspx?c=us&l=en&s=bsd&cs=4402A&sku=400-AQOX
https://www.samsung.com/semiconductor/minisite/ssd/product/consumer/970evo/
https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/consumer-ssds/760p-series.html
https://www.micron.com/products/solid-state-storage/product-lines/9200#/
https://theitbros.com/choose-right-hard-disk-drive-for-servers/
https://theitbros.com/choose-right-hard-disk-drive-for-servers/


Examples
SATA III

SAS
e.g. Dell TB Solid State Drive Serial Attached SCSI 3.84 TB SSD based on Samsung PM1633a

NVMe – Non-Volatile Memory express
e.g. Samsung 970 EVO 2 TB NVMe PCIe 3.0 x 4 M.2 SSD
e.g. Intel® SSD 760p Series 2 TB NVMe PCIe 3.0 x 4 M.2 SSD
e.g. Micron 9200 SSD with NVMe 11 TB PCIe 3.0 x 4 U.2 SSD
e.g. Intel Optane P4800X 750 GB PCIe 3.0 x 4

http://accessories.us.dell.com/sna/productdetail.aspx?c=us&l=en&s=bsd&cs=4402A&sku=400-AQOX
https://www.samsung.com/semiconductor/minisite/ssd/product/consumer/970evo/
https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/consumer-ssds/760p-series.html
https://www.micron.com/products/solid-state-storage/product-lines/9200#/
https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives/data-center-ssds/optane-dc-p4800x-series/p4800x-750gb-aic.html


Form Factors, all are just PCIe 3.0 x4
M.2 – 2TB max capacity
Typically found in laptops and compact servers 
designed for IoT / Edge, usually 2280 (80 mm 
length), occasionally in 22110 (110 mm) lengths for 
severs, allows more space for supercapacitors/PLP 
(Power Loss Protection).

M.3 – 16TB max capacity
It’s really M.2, judge a little pudgier/wider, more 
info at STH here.

U.2 – Just another form factor for NVMe SSDs that 
is 2.5” like a laptop drive, but much thicker at 
15mm 

PCIe – Generally HHHL (Half Height, Half-Length)
with PCIe 3.0 spec and usually 4 lanes

Ruler – looks like a ruler, Intel’s way to cram a 
petabyte into a 1U server, see TinkerTry.com/ruler

https://www.servethehome.com/move-over-m-2-16tb-m-3-ssds-for-the-1pb-per-u-data-center/
https://tinkertry.com/ruler


ESXi just sees them all the same way, 
as an NVMe storage controller



Form Factors, all are just PCIe 3.0 x4



Technologies
3D XPoint
Next generation storage tech from Micron and Intel that’s slow replacing NAND flash we’ve been using for a 
decade

Optane
Intel’s branding of 3D XPoint based SSDs

512e
It’s what your HDDs probably are, widely compatible

4Kn
HGST He10 story to share, a 10GB Helium drive. 4Kn drives won’t work on ESXi 6.5, but with some software 
trickery, they do work on ESXi 6.7. See also What’s new with vSphere 6.7 Core Storage by Jason Massae on 
Apr 17 2018 at VMware Blogs Virtual  Blocks.

https://blogs.vmware.com/virtualblocks/2018/04/17/whats-new-vsphere-6-7-core-storage/


ESXi boot devices
In order of preference for use with ESXi (this isn’t VMware official, next page is)

USB
Convenient for home labs, easily cloned and backed up
E.g. SanDisk Ultra Fit 32GB

SD/MicroSD
Commonly found in proper servers, compact, see also Using SD cards for embedded ESXi 
and vSAN? by John Nicholson on Mar 01 2017

SATADOM
Less common, but better endurance, a little pricier, see also Virtual SAN and support for 
SATADOM by Duncan Epping at Yellow Bricks on Nov 02 2015

AHCI (SATA) M.2
Great write endurance, vSAN uses boot device for tracing, logging, and coredumps.
E.g., Dell PowerEdge Boot Optimized Storage (BOSS) for RAID1 (mirror) that doesn’t take up valuable drive bays

https://tinkertry.com/clone-esxi-with-usb-image-tool
https://tinkertry.com/nice-little-usb-flash-drive-choice-for-that-esxi-in-your-home-lab
http://thenicholson.com/using-sd-cards-embedded-esxi-vsan/
http://www.yellow-bricks.com/2015/11/02/virtual-san-and-support-for-satadom/
https://blogs.vmware.com/virtualblocks/2017/04/05/m-2-ssd-boot-device-vsan/
https://i.dell.com/sites/doccontent/shared-content/data-sheets/en/Documents/Dell-PowerEdge-Boot-Optimized-Storage-Solution.pdf


ESXi boot devices
M.2 SSD as Boot Device for vSAN by Biswapati Bhattacharjee on Apr 5 2017 at VMware Blogs Virtual Blocks
(VMware official)

https://blogs.vmware.com/virtualblocks/2017/04/05/m-2-ssd-boot-device-vsan/


Cables
I plan to write something up about these soon, it gets a bit complicated, and rather tough to 
memorize anyway.

Things like compact OCuLink from Supermicro, MiniSAS and SlimSAS from GIGABYTE, SFF-8639 
to SFF-8654 cables, and more.

http://store.supermicro.com/55cm-oculink-sff-8639-u2-cbl-sast-0956.html
https://www.gigabyte.com/Motherboard/GC-M2-U2-MiniSAS#ov
https://b2b.gigabyte.com/Server-Motherboard/MD71-HB0-rev-10#ov
https://tinkertry.com/gigabyte-xeon-d-2100-mb51-ps0-motherboard-first-look-unboxing#aug-23-2018-update


Intel RST/RSTe/VROC
I plan to write something up about these soon too, as does Intel. It also gets a bit complicated, 
but generally, software or virtual RAID like these aren’t support by ESXi. Intel Volume 
Management Device (VMD) is another matter, stay tuned.



You can see where we’re headed



Resources
• Choose the Right Hard Disk Drive for Your Servers - The IT BROS.com, Dec 14 2017
• EASY SSD GUIDE: SATA, MSATA, M.2 AND U.2 – Republic of Gamers, Mar 21 2016
• How to find NVMe SSD firmware versions in a VMware ESXi 6.5 Server – TinkerTry, Aug 5 2017

https://theitbros.com/choose-right-hard-disk-drive-for-servers/
https://rog.asus.com/articles/hands-on/easy-guide-to-ssds-sata-msata-m-2-and-u-2/
https://tinkertry.com/check-nvme-ssd-firmware
https://tinkertry.com/check-nvme-ssd-firmware


Resources
• VMworld 2018 US Solutions Exchange - vendor visit videos

https://tinkertry.com/vmworld-2018-videos
https://tinkertry.com/vmworld-2018-videos


Questions

My favorite part, the questions. Got any? I hope so!



The end.


