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NVMe JREE &4

NVMe &4 ?

NVMe (Non—Volatile Memory express), & —FP@ 7 7E M. 2 3200 _E 2Ll AHCT F—Fh i, =& TN
INAFZEAERE BT BT . P44 NVMe B #h 44 Non-Volatile Memory express.

NVMe s FAHA AL E ?

NVMe #&—Ff Host 5 SSD Z [ALEIRII P, EEHBGR TR EEE

( ; 5 0 It is all inside the PCI Express Payload,
Application  [———> couldinclude: NVMe commands,
_ > Ethernet Frames etc.
r )
i [:-'|> TLPs: Config Rd/Wr, Mem Rd/Wr,
I Transaction | IO Rd/Wr, Messages

DLLPs: InitFC, UpdateFC, ACK, NAK
PM_Enter_L1 etc.....

TS1, TS2 all Ordered Sets

AT A TE nvme?

> NVMe J&4 SSD FrA=f). NVMe HEFZ BT, SSD 46k 22 HE )& AHCI A1 SATA BUHhi, J5& H
SEAE ARG DD AR S5 1. 5 HDD AL, SSD AT SR A ZE A R s R BE, AHCT EL& AN RE
PR E SSD HERER BB T, T RCNHIZ) SSD PEREMIMAN. SATA BLLE i s 58wl 2
600MB/s

> AIPRRAER R 50%;

> NVMe PCIe SSD AJ42f T0Ps &% T vk g% SATA SSD;

> HENIFRIRE VI A3 4 RE AR S H T B8 R KPR Th#E;

AL I HAT ?

NVMe BH a4, —H Adnin Command, FJLL Host & FEAIFEH] SSD; HA—Fhmi& 1/0
Command, FHUL Host A1 SSD 2 [A)#40E H4& 4
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. ##H admin command
Figure 40: Opcodes for Admin Commands
Opcode Opcode Opcode Namespace
o) (9802) 1 (400 | opcode? | om' |  Identifier Command

Command Function Transfer Used
Ob 000 00b 00b 00h M No Delete 'O Submission Queue
Cb 000 00b 01b 01h M No Create /O Submission Queue
Ob 000 00b 10b 02h M Yes Get Log Page
Ob 000 01b 00b 04h M No Delete 'O Completion Queue
ob 00001b 01b 0Sh M No Create /O Completion Queue
Ob 000 01b 10b 06h M Yes Identify
Ob 000 1Cb 00b 08h M No Abort
Ob 000 10b 01b 0Sh M Yes Set Features
Ob 000 10b 10b 0Ah M Yes Get Features
ob 000 11b 00b 0Ch M No Asynchronous Event Request
0Ob 000 11b 01b 0Dh o) Yes Namespace Management
0b 001 00b 00b - 10h o) No Firmware Commit
Ob 001 00b 01b 1th Q No Firmware Image Download
0b 001 01b 01b 15h o] Yes Namespace Attachment

1/0 Command Set Specific
1b na | Na | 8oh-BFh | O | | VO Command Set specific
s Vendor Specific

1b na | Na | COh=-FFh | © | | Vendor specific

NOTES:

1.  O/M definition: © = Optional, M = Mandatory.

2. Opcodes not listed are reserved.

3. A subset of commands uses the Namespace Identifier field (COW1.NSID).

XK io command

Figure 149: Opcodes for NVM Commands

Opcode (07) | Opcode (06:02) | Opcode (01:00) 2 3 3
Standard Opcode oM Command
Canmand Function Data Transfer
0b 000 00b 00b 00h M Flush
0b 000 00b 01b 01h M| Write
Ob 000 00b 10b 02h M Read
Ob 000 01b 00b 04h O Write Uncorrectable
0Ob 000 01b 01b 0Sh o Compare
0b 000 10b 00b 08h O Write Zeroes
0b 000 10b 01b 0%h o Dataset Management
0b 000 11b 01b 00h 0" | Reservation Register
o 000 11b 10b QEh o4 Reservaticn Report
ob 001 00b 01b 11h o | Reservation Acquire
Ob 001 01b 01b 15h 04 Reservation Release
Vendor Specific

1b na | na | 80h=FFh | O | Vendor specific

NOTES:

1. O/M definition: O = Optional, M = Mandatory.

2. Opcodes not listed are reserved.

3. AlINVM commands use the Namespace Identifier field (COW 1.NSID).

4. Mandatory if reservations are supported as indicated in the Identify Controller data structure.

TRaLHRE

NVMe J#5: Submission Queue (SQ) , Completion Queue (CQ) Al Doorbell Register (DB) .
SQ A1 CQ AT Host HIPNAEH, DB IALT SSD fI42s il % 4 &6
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Figure 207: Command Processing
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> AP SQ A1 CQ, —FE Admin, HAM—FIZ 1/0, AIE K Admin 74, F LA Host 7 #4%E
il SSD, JEE A 1/0 4, HLL Host 5 SSD  [alf& st .

> HARGHRA—5F Adnin SQ/CQ, Bfil/e——XfNAIKAR; 1/0 SQ/CQ HT[LMRE, £ik
65535 (64K JEJ:—4> SQ/CQ)

> Host 44 Core M LAIH —AN 8k E 24~ SQ, (HRHF—14 CQ. A% Core 43 HE— X SQ/CQ
WFEfR, A A— Core HILEEZ A SQWE? —&IERETR K, —14 Core H 2 LHE, TLL
B — N LRFEIRZE—N SQ; & QoS 7K, 1472 QoS? Quality of Service, ARZR
o, ERRFTHZ A SQ, kT RGECEMNERT R, TRIERE 1/0 SQ MY

> NWMe HEBERE

Receive

Feature Enterprise Client

Recommended | Recommended

I/C Queues 16 to 128 2to8

Physically dis- Design choice Mo

contiguous gueueas

Logical block size 4KB 4K B

Interrupt Support MSI-X MSI-X

Arbitration WRR w/ Urgent Round Robin
or Round Robin

AER Yes Yes

Firmware Update Required Reqguired

End-to-end data Yes Mo

protection

SR-10V support Yes Mo

Security Send and Yes Yes

> AERNBAFI, B SQ AT CQ #AG —E MR : XF Admin SQ/CQ K, IR A LLZ 2-4096
(4K) 3 X 1/0 SQ/CQ, VAFEW LLIE 2-65536 (64K) o PAFIVAE L Z AT LABC B /). AHCT RA
— A A BB, ELBA B FE A [ 52 Y 32

T, BAMATERCREE 16

> BESRAA R/NE 64
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DB (#1554 —AMEH], 2@ EIfEH : Host B3 SQ Tail DB [RIN, HL/27E % %01 SSD A3 ¥ ¥ dr & 7
ZIAHE; Host BB CQ Head DB MRS, 24851 SSD, ARIR A1y & 58 MUK A5 B R E 24k
B, R RS

XBEAH X Host ANAFHIHLTT, Host XF DB HEEE, @ANFRTH SQ Tail DB Ml CQ Head DB, A
Ae1zHY DB

B ?

1. SSD FEHRFR A 5, MU EEAT ), Host Xfb AHTE . Host K T HUREMG, EIFAEHE SSD
Ham LR, W72 Dbime. BEA?

\|31 23 15 7 0
DWo N\ Command Specific
Dw1 \ Reserved
Dw2 | sQ ' SQ Head

Pointer
DW3 | Status Field [P| Command
Identify

IXJ& SSD fE CQ HE AN A EHOIRESEE (16 F741) o &1, SSD 4 CQ 5 A & R&E B IF
I, &40 SQ Head DB f{Z 454117 Host! ! iX#E, Host X SQ H* Head il Tail MMERHA T, B
FABTHE: SQ, — T4k 0Q Hhoi kA 5e i H iy ” P bit W44k 0, SSD 7E4E CQ H 5 A ér 4 52 ik
ZHIE, 237 P” HA L. 84— A, CQ &7E Host M N AEH, Host A LAKG AL CQ HH I A W
X, BREFE” P” 1. Host idfFE LIkIG Tail, RJEHF—AD—AMEHE” P” , RS TN Tail
T IR

Bk

DB 7E SSD Controller ¥, s&2517%s

DB i3 SQ Al CQ i Head Al Tail

AN SQ Bi#E CQ A4 DB: Head DB FlTail DB

Host REEE DB, AfEik DB

Host @it SSD fF CQ 5 A2 78 BURAS IR AL Head B Tail



