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Agenda
▪ Quick Intro

▪ Deep dive into Form Factors for Flash (E1.S + M.2)

➢ Performance

➢ Density

➢ Thermal design (1U Storage server + Fanless BoxPC)

▪ iSLC (Pseudo SLC) technology for Flash

➢ Endurance benefits

➢ DRAM usage

▪ DRAM for Challenging environments 

➢ 1st grade factory die

➢ Ultra wide temperature specs

➢ Very Low Profile UDIMM with ECC

➢ DDR5 customizations 

▪ Q&A Session



Quick Intro Dominique + Innodisk / Telerex

14 years active in Industrial Automation

From sensor to systems with a touch of AI ☺
- Isotron Systems – ‘s-Hertogenbosch
- Advantech Europe – Eindhoven
- Scailable, AI startup – Eindhoven
- Innodisk Europe - Eindhoven



Deep dive into Form Factors for Flash

▪ Former Connectors: Pata / IDE, still used in 
legacy 80x86 systems. 

▪ Current (most used) Connectors: Sata - 
Already different form factors: 2.5” and M.2

▪New and upcoming NVMe 



Deep dive into Form Factors for Flash

Performance – IOPS 

*



https://www.kingston.com/en/blog/pc-performance/difference-between-slc-mlc-tlc-3d-nand.

Deep dive into Form Factors for Flash

Endurance – P/E Cycles 

https://www.kingston.com/en/blog/pc-performance/difference-between-slc-mlc-tlc-3d-nand


Deep dive into Form Factors for Flash

Reliability – TBW 



DWPD or DW/D - Drive Writes Per Day.

GB/day - Gigabytes written per day.

TBW - Total Bytes Written, usually expressed in terabytes - TBW (TB) or petabytes - TBW 

(PB).

Given S - disk capacity in GB and T - warranty / useful life period in years, conversion 

between different SSD endurance specifications can be performed as follows:

DWPD = GB/day ÷ S

DWPD = (TBW(TB) × 1000) ÷ (S × T × 365)

GB/day = DWPD × S

GB/day = (TBW(TB) × 1000) ÷ (T × 365)

TBW(TB) = (DWPD × S × T × 365) ÷ 1000

TBW(TB) = (GB/day × T × 365) ÷ 1000 

Deep dive into Form Factors for Flash

Reliability – DWPD 



Deep dive into Form Factors for Flash

▪ Density + Thermal 1U server



Deep dive into Form Factors for Flash

▪ Thermal Design / Power Consumption Fanless-BoxPC



iSLC (Pseudo SLC) technology for Flash



iSLC and capacitors (iCell) in Flash Technology

▪ iSLC for better Endurance

▪ DRAM: Faster and more efficient

▪ Capacitors: Sudden shutdown of systems



DRAM for Challenging environments 



DRAM for Challenging environments 

▪ Ultra Temperature DRAM Modules offer 

robust performance in extreme 

conditions. 

▪ Extensive operating temperature range 

of -40 to 125℃ for DDR4 and -40 to 

105℃ for DDR5



Very Low Profile UDIMM with ECC

▪ DDR4 UDIMM

▪ DDR4 VLP Mini

▪ DDR4 VLP



DDR5 customizations 

Automatic 
Conformal Coating

Against humidity, dust 
contaminants and chemicals

Side Fill

Better equipped for tough 
situations and thermal 

extension

Heat Spreader 

2 solutions offered:
Aluminum (plate) 

Carbon nanotube (sheet)

Anti-Sulfuration

Anti-sulfuration resistors 
against sulfide



Innodisk Europe B.V.
Pisanostraat 57, Eindhoven

Dominique_van_Doorn@innodisk.com

Q&A Session

mailto:Dominique_van_Doorn@innodisk.com
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