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2015 2016 2017 2018 2019 2020 2021

Number of engineers 

Gen3
(PCIe 3.0)

Gen4
(PCIe 4.0)

Gen5
(PCIe 5.0)

1st ASIC

SSD module

2nd ASIC

SSD module

3rd ASIC

POC

• Introduce POC at FMS 

2016

• Achieved the best 

performance at that time : 

Intel tested our POC and 

confirmed the quality

1st ASIC dev.

• Made debut of controller 

and  SSD sample at FMS 

2018 (won ‘Most 

innovative SSD controller’

1st SSD dev.

• Made heavylift to set up 

validation / production / 

quality process for mass 

production

2nd SSD dev.

개발중

2nd ASIC dev.

2022

• Pass the customer 

qual through more 

than 1 year of testing

Mass 

production
• Meta

Mass 

production
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The Good

- Low latency 

- Low power consumption

- High Reliability

- Small form factor

- Massive parallelism

….

The Bad

- Power failures

- Bad blocks

(Program/Erase Errors)

- Program disturbance

- Read disturbance

From the dark night

The Ugly

- Limited Endurance

- Retention errors

•

•

•

•
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1523
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PCIe
Phy/
Ctrl.

PCIe
Pkt.
DMA

NVMe
ctrl.

HxL
Ctrl.

HxL
Data.

Desc.

FAL
Ctrl.

FAL
Data.

Desc.

NIL
Ctrl. 

Desc.

NIL
Data.

AON core FTL main cores

DRAM ctrl.

Nand
Phy.

Annapurna

PCIe

▪ 1 Gen3x4 or 2 Gen3x2
▪ 1 PF & 15 VF per port
▪ SRIS
▪ L1.2 and DPA
▪ MSI/MSI-X/legacy 
▪ VPD
▪ More

DDR memory

▪ LPDDR4, up to 4GB @ 2.8 Gbps 
▪ DDR4, up to 8GB @ 2.8 Gbps
▪ Single X32 w/ in-line ECC
▪ More

NAND

▪ 8 ch.x8 CE (max. 32 LUNs/ch)
▪ ONFi 4.0/Toggle 3.0 up to 800 MT/s
▪ TLC/MLC/SLC
▪ 4KB/8KB/16KB page size
▪ More

Processor subsystem
▪ Triple 64-bit RISC-V cores
▪ QSPI flash, I2C & SMBUS
▪ Temp sensor
▪ UART, GPIO, and various timer
▪ More

Reliability, Availability, and Serviceability

▪ ECC protection on SRAM/DRAM (SECDED)
▪ Host meta & T10 DIX/DIF
▪ PCIe AER & ECRC
▪ More

Multi port buffer manager

NVMe

▪ 128 Namespaces
▪ 32 streams
▪ SGL & PRP
▪ CMB/PMR
▪ Reservation
▪ Virtualization mgmt. 
▪ 512KB Atomicity
▪ 2MB MDTS
▪ NVMe-MI
▪ More

Core SSD IPs
▪ Dedicated control & data packet network
▪ Programmable control plane 
▪ Various hardware accelerators for optimizing common 

case operation
▪ 4K LDPC ECC 

▪ In storage RAID
▪ Configurable data randomizer
▪ Parity check for FTL metadata
▪ AES128/256-XTS, TRNG
▪ More

X32 phy

•

•



PCIe
Phy/
Ctrl.

PCIe
Pkt.
DMA

NVMe
ctrl.

HxL
Ctrl.

HxL
Data.

Desc.

FAL
Ctrl.

FAL
Data.

Desc.

NIL
Ctrl. 

Desc.

NIL
Data.

RISC-V core 2xRISC-V core

DRAM ctrl.

Nand
Phy.

Annapurna

PCIe

▪ 1 Gen3x4 or 2 Gen3x2
▪ 1 PF & 15 VF per port
▪ SRIS
▪ L1.2 and DPA
▪ MSI/MSI-X/legacy 
▪ VPD
▪ More

DDR memory

▪ LPDDR4, up to 4GB @ 2.8 Gbps 
▪ DDR4, up to 8GB @ 2.8 Gbps
▪ Single X32 w/ in-line ECC
▪ More

NAND

▪ 8 ch.x8 CE (max. 32 LUNs/ch)
▪ ONFi 4.0/Toggle 3.0 up to 800 MT/s
▪ TLC/MLC/SLC
▪ 4KB/8KB/16KB page size
▪ More

Processor subsystem
▪ Triple 64-bit RISC-V cores
▪ QSPI flash, I2C & SMBUS
▪ Temp sensor
▪ UART, GPIO, and various timer
▪ More

Reliability, Availability, and Serviceability

▪ ECC protection on SRAM/DRAM (SECDED)
▪ Host meta & T10 DIX/DIF
▪ PCIe AER & ECRC
▪ More

Multi port buffer manager

NVMe

▪ 128 Namespaces
▪ 32 streams
▪ SGL & PRP
▪ CMB/PMR
▪ Reservation
▪ Virtualization mgmt. 
▪ 512KB Atomicity
▪ 2MB MDTS
▪ NVMe-MI
▪ More

Core SSD IPs
▪ Dedicated control & data packet network
▪ Programmable control plane 
▪ Various hardware accelerators for optimizing common 

case operation
▪ 4K LDPC ECC 

▪ In storage RAID
▪ Configurable data randomizer
▪ Parity check for FTL metadata
▪ AES128/256-XTS, TRNG
▪ More

X32 phy
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힘을 합치면 한방을 먹일 수 있을 것이라 기대함. 
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https://en.wikipedia.org/wiki/Exynos
https://en.wikipedia.org/wiki/ARM_Cortex-A78#cite_note-7
https://en.wikipedia.org/wiki/ARM_Cortex-A78#cite_note-8
https://en.wikipedia.org/wiki/Kryo
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_processorsSnapdragon_888/888+_5G_(2021)
https://en.wikipedia.org/wiki/ARM_Cortex-A78#cite_note-9
https://en.wikipedia.org/wiki/ARM_Cortex-A78#cite_note-10
https://en.wikipedia.org/wiki/MediaTek
https://www.amazon.in/Samsung-Galaxy-White-128GB-Storage/dp/B09P8GT6QC?tag=onsitego05-21
https://www.amazon.in/Samsung-Galaxy-Snapdragon-Phantom-Storage/dp/B09P3N5321?tag=onsitego05-21
https://www.amazon.in/Samsung-Phantom-Storage-Additional-Exchange/dp/B09CPZPY2N?tag=onsitego05-21
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