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Solid ig m  D7-PS1010 7.68TB vs in-Marke t PCIe  5.0 7.68TB SSD running  Ae rosp ike  Ce rtification Tool (ACT)
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What EDSFF b e st  su ite d  fo r h ig h  d e nsity?  – b e yo nd  U.2
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Form 
Factor

De nsity/unit Cost 
Ove rhe ad

Drive s/2U TB/2U The rmal 
p owe r

Ad op tion 
tre nd

E3.S 1T 1.0x Base line 44-48 1.0x 25W ++++

E3.L 1T 1.5x ++ 44-48 1.5x 40W ++

E3.S 2T 2.0x +++ 22-24 1.0x 40W +

E3.L 2T 3.0x ++++ 22-24 1.5x 70W +

E1.L 1.5x ++ 64 2.0x 25W +++

 E3.S

  76mm x 112.75mm x 7.5mm

  Target to support powers: 20W – 25W 

  Optimized for primary NAND storage in servers

 E3.S, 2T

  76mm x 112.75mm x 16.8mm

  Target to support powers: 35W – 40W

  Support for higher power devices like CXL based SCM

  E3.L

  76mm x 142.2mm x 7.5mm

  Target to support powers: up to 40W

  Support for higher capacity NAND storage

  E3.L, 2T

  76mm x 142.2mm x 16.8mm

  Target to support powers: up to 70W

  Support for higher power devices such as FPGAs/accelerators   



Hig h  De nsity Q LC - End urance  Lim ite r?

7

Q LC SSD 
Est im ate d  life

(1 0 0 % Rand , W, 
1 0 0 % d u ty cycle )

Est im ate d  life  
(1 0 0 % Se q . W, 

1 0 0 % d u ty cycle )

6 1 .4 4 TB 3 .0 7  Yrs
6 2  PBW

2 .2 5  Yrs
2 0 3  PBW

1 2 2 TB ~  6  Yrs
1 2 4  PBW > 4  Yrs

* Pre liminary e stimation fo r a future  122.88 TB SSD 
calculations d one  using  p ub lished  end urance  and  p e rfo rmance  sp ecs fo r re leased  p rod ucts with IU alig ned  write s.

Hig h Density QLC, still take s YEARS to  wear out und e r synthe tic workload

SO LIDIGM CO NFIDENTIAL – Und e r CNDA
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DELIVERING A SPACE 
AND CO ST-EFFECTIVE ARCHITECTURE
PRO DUCTIO N PRO PO SAL | $ 1 .6 M ENERGY CO ST SAVINGS OVER 3 -YEARS

= 10 racks

4 .4 1 PB w o rklo ad

Ave rag e  Po w e r: 1 4 5  kW
Max Po w e r: 2 0 2  kW

Curre nt Annua l Ene rg y Sp e nd : $ 7 2 7 ,2 0 0 *

= 3 racks

4 .4 1 PB w o rklo ad

Ave rag e  Po w e r: 2 2  kW
Max Po w e r: 4 6  kW

Estim ate d  Annua l Ene rg y Sp e nd : $ 1 6 4 ,5 2 9 *

*assuming  $300 pe r kw inclusive  of power, cooling , space , security, facility e tc. 

Solid ig m  
D7-P5520 SSD

Solid ig m  
D5-P5430 SSD



Wrap  up
• Storag e  ne e d s are  d iffe re ntiate d  and  re q uire s d e e p  

und e rstand ing  of re q uire me nt while  d e sig ning  re comme nd ing  
SSDs – QLC and  TLC-b ase d  SSDs will have  uniq ue  fit

• De nsity scaling  with lowe r TCO  will d ictate  the  future  ad op tion of 
form factor b e yond  U.2

• It is the  “fund ame ntal” mixe d  usag e  SLA that still d ominate s the  
p e rformance  d iscussion

• AI p ip e line  workload  are  d e fining  ne w b ound ary cond itions on 
how to  think of p e rformance  
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Ap p e nd ix: Efficie nt p e rformance  for e ne rg y-se nsitive  workload s
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Source  - Solid ig m

Pe rfo rm ance  Me asure m e nts:
Syste m Config  for Solid ig m D7-PS1010 and  Samsung  PM1743: Se rve r: De ll Powe r Ed g e , Mainb oard :095DFK, BIOS: A03, CPU: 
Inte l® Xe on® Gold  6426Y, CPU Socke ts 2, Core s:32, DDR5 64GB, OS: Ke rnal ve rsion:3.10.0-862.e l7.x86 64 Use d  Syste m Config  
3: Se rve r: Sup e rMicro  ASG-2115S-NE332R, Mainb oard : Sup e r H13SSF, BIOS: 5.27, CPU: AMD EPYC 9374F, CPU Socke ts 1, 
Core s:32, DDR5 128GB, OS: Ke rnal ve rsion:3.10.0-862.e l7.x86 64, Storag e  inte rface : E3.S 

Syste m Config  for Kioxia CM7: Se rve r: Sup e rMicro  AS -2015CS-TNR, Mainb oard : Sup e r H13SSW, BIOS: 5.27, CPU: AMD EPYC 
9374F, CPU Socke ts 1, Core s:32, DDR5 128GB, OS: Ke rnal ve rsion:3.10.0-862.e l7.x86 64, Storag e  inte rface : U.2  

Syste m Config  for Samsung  PM9D3a: Se rve r: Inve nte c-G225-B6, Mainb oard : Xiang yang  MLB, BIOS: 5.27, CPU: AMD EPYC 
9Y24, CPU Socke ts 2, Core s:96, DDR5 128GB, OS: Ke rnal ve rsion:3.10.0-862.e l7.x86 64, Storag e  inte rface : U.2

Po w e r Me asure m e nts:
Syste m Config  for Solid ig m  D7-PS1010, Samsung  PM1743 and  Kioxia CM73: Se rve r: Sup e rMicro  ASG-2115S-NE332R, 
Mainb oard : Sup e r H13SSF, BIOS: 5.27, CPU: AMD EPYC 9374F, CPU Socke ts 1, Core s:32, DDR5 128GB, OS: Ke rnal 
ve rsion:3.10.0-862.e l7.x86 64, Storag e  inte rface :E3.S

Syste m Config  for Samsung  PM9D3a: Se rve r:Inve nte c-G225-B6, Mainb oard : Xiang yang  MLB, BIOS: 5.27, CPU: AMD EPYC 9Y24, 
CPU Socke ts 2, Core s:96, DDR5 128GB, OS: Ke rnal ve rsion:3.10.0-862.e l7.x86 64, Storag e  inte rface :U.2

https://www.supermicro.com/en/products/motherboard/h13ssf
https://www.supermicro.com/en/products/motherboard/h13ssf
https://www.supermicro.com/en/products/motherboard/h13ssw
https://www.supermicro.com/en/products/motherboard/h13ssf
https://www.supermicro.com/en/products/motherboard/h13ssf
https://www.supermicro.com/en/products/motherboard/h13ssf
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Ap p e nd ix: Pe rformance  op timize d  for real-world  workload s
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SOLIDIGM CONFIDENTIAL

Source  – Solid ig m and  SSD Ve nd ors as Note d . Comp aring  rand om mixe d  p e rformance  me asure me nts for Solid ig m  D7-PS1010 ve rsus in-marke t PCIe  5.0-b ase d  SSDs 
shown b e low as of July 15, 2024:

Sam sung  PM1 7 4 3  - http s:/ /se micond uctor.samsung .com/us/ssd /e nte rp rise -ssd /p m1743/

Kio xia  CM7 -R - http s:/ /ame ricas.kioxia.com/e n-us/b usine ss/ssd /ente rp rise -ssd /cm7-r.html

Te st  Co nfig ura tio ns:
Syste m Config  for Solid ig m D7-PS1010 and  Samsung  PM1743: Se rve r: De ll Powe r Ed g e , Mainb oard :095DFK, BIO S: A03, CPU: Inte l® Xe on® Gold  6426Y, CPU Socke ts 2, 
Core s:32, DDR5 64GB, O S: Ke rnal ve rsion:3.10.0-862.e l7.x86 64 Use d

Syste m Config  for Kioxia CM7: Se rve r: Sup e rMicro  AS -2015CS-TNR, Mainb oard : Sup e r H13SSW, BIO S: 5.27, CPU: AMD EPYC 9374F, CPU Socke ts 1, Core s:32, DDR5 
128GB, O S: Ke rnal ve rsion:3.10.0-862.e l7.x86 64, Storag e  inte rface : U.2

Wo rklo ad  De scrip tio ns:

Ge ne ra l Purp o se  Se rve r name sp ace 1= 80% d e vice  size  with 32K Se q ue ntial Re ad  Q D32, name sp ace 2= 20% d e vice  size  with 32K Rand om Re ad  Q D32
Em ail and  UCC 4K Rand om 70R/30W Q D512
O LTP 8K Rand om 70R/30W Q D512
Se rve r b ase d  Sto rag e 4K Rand om Re ad  Q D512
Ae ro sp ike  Da tab ase  Lo ad "Nx" load  - 1x load  (2000 re ad s/se c and  1000 write s/se c) time s N; 128K re ad /write  and  1.5K re ad ; 

http s:/ /g ithub .com/ae rosp ike /act
Multi-te nan t La te ncy-se nsit ive  
Wo rklo ad

4K Rand om Re ad  Q D1 (Avg . Re ad  Late ncy us) , 4K Rand om Write  Q D64 (Rate  limite d  to  800MB/s)

De cisio n  Sup p o rt 16K Rand om Write  Q D6

https://semiconductor.samsung.com/us/ssd/enterprise-ssd/pm1743/
https://americas.kioxia.com/en-us/business/ssd/enterprise-ssd/cm7-r.html
https://www.supermicro.com/en/products/motherboard/h13ssf
https://www.supermicro.com/en/products/motherboard/h13ssw
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Faerospike%2Fact&data=05%7C02%7CDave.Sierra%40solidigm.com%7Ca066a7e03d0342b0140508dca67fe124%7C4bb44aac867a4be0aa3430794e8470dd%7C0%7C0%7C638568315405974911%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=uAtSO%2B7T1%2FefkAw2XDlnEIpHndiawKEgkgMDyq5wrJY%3D&reserved=0


Ap p e nd ix: Noisy ne ig hb or/multite nancy
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SOLIDIGM CONFIDENTIAL

Source  – Solid ig m and  SSD Ve nd ors as Note d . Comp aring  rand om mixe d  p e rformance  measure me nts for Solid ig m  D7-PS1010 
ve rsus an in-marke t PCIe  5.0-b ase d  SSD, as-te ste d  July, 2024:

Sam sung  PM1 7 4 3  - http s:/ /se micond uctor.samsung .com/us/ssd /e nte rp rise -ssd /pm1743/ 

Pe rfo rm ance  Me asure m e nts:
Syste m Config  for Solid ig m D7-PS1010 and  Samsung  PM1743: Se rve r: De ll Powe r Ed g e , Mainb oard :095DFK, BIOS: A03, CPU: Inte l® 
Xe on® Gold  6426Y, CPU Socke ts 2, Core s:32, DDR5 64GB, OS: Ke rnal ve rsion:3.10.0-862.e l7.x86 64 Use d

https://semiconductor.samsung.com/us/ssd/enterprise-ssd/pm1743/
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EDSFF E3 variants
 E3.S

 76mm x 112.75mm x 7.5mm

 Target to support powers: 20W – 25W 

 Optimized for primary NAND storage in servers

 E3.S, 2T

 76mm x 112.75mm x 16.8mm

 Target to support powers: 35W – 40W

 Support for higher power devices like CXL based SCM

 E3.L

 76mm x 142.2mm x 7.5mm

 Target to support powers: up to 40W

 Support for higher capacity NAND storage

 E3.L, 2T

 76mm x 142.2mm x 16.8mm

 Target to support powers: up to 70W

 Support for higher power devices such as FPGAs and accelerators   
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E3  sup p o rt  fo r 
x4 , x8  o r x1 6  

PCIe  
co nne ctio n

An E3 d oub le -thickne ss fits into  2 thin 
slo ts and  a short E3 fits into  a long  slo t 
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Fe a ture s So lid ig m
D7 -PS1 0 1 0  /  PS1 0 3 0 Custo m e r Exp e rie nce

St
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rd

s

NVMe Base  Sp ecification
NVMe-MI Sp ecification

NVMe  v2 .0
NVMe -MI v1 .2 Compliant and /or certifiab le  with today’s 

p redominant industry standard  design and  
security, manageab ility p rotocols 

TCG-O PAL Ve rsio n  2 .0 2

O CP Comp liance O CP v2 .0 r2 1

FIPS 140-3 Leve l 2 Ce rt ifiab le

Se
cu

rit
y Se cure  Boot & Firmware  Sig n Ye s

Modern features to secure  hardware  and  
data at rest and  in motion

Format NVM & Sanitize  Erase
(Use r/Block and  Cryp to) Ye s

Device  Atte station Ye s

M
an

ag
em

en
t

O ut-o f-Band  NVMe-MI
(Basic + MCTP) SMBus + PCIe -VDM

In-band  and  side  channel inte rface  access to 
de liver maximum capab ility and  flexib ility for 
monitoring  and  control 

In-Band  NVMe-MI Ye s
(All Mand a to ry)

Power Manag ement 5  Sta te s

PCIe  Rx Measurement (TP4119) Ye s

Weig hted  Round  Rob in Ye s

Pe
rf

. +
 R

ec
ov

er
y Latency Monito ring Ye s

(O CP Stand a rd )

Capab ilities for enhancing  performance , 
logg ing  and  data recovery 

Scatte r Gathe r List Ye s

Pe rsistent Event Log Ye s

Data Recove ry
(Device , System, Host)

Ye s
(O CP Stand a rd )

Ke y Fe a ture  co nsid e ra t io ns
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