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Cortex-A72: Accelerating Usable Performance

Increase in sustained performance within 3 SX
smartphone power budget
1hx
19,
Cortex-AlS Cortex-AS7 Cortex-AS7 Cortex-A72
28nm 20nm 14/16nm 1471 &nm

1.6 GHz 20GHz 2.3 GHz 2.5 GHz
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To Further Increase Mobile SoC Performance... Reduce Power

Energy consui medfor same workload:
0,
40-60%
Bl
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Cortex-A72: Next-Generation Performance ARMCORTEX
Performante per eycle
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16 AIiECPUk=HIEE O
17252 M BIRERIETE

M ER17PINEERTLAB R, Cortex-A72A8INEeE S,
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Cortex-A72 Microarchitecture and Features — Front-end

* Fetch/BPU examples

Cortex-AT2 core =
+ Sophisticated new branch prediction algorithm
Sgrifcntly inoreases perfarmance aad redece: crergy
from mispredictics and speculation Bk
* EarlyIC tag- 3-way LI cache at direct-mapped bigerim=!

power
* Regionalized TLB and pBTB tagging

itruarien || Berde || Dlpanc
L) LES Puzm

et

* Small-offset branch-target of

* Suppression of superfluous branch predictor
AcCedsel

» P plimized RAM org; (closer
couplingw/ ARM physical IF)

[e][ezee JEIEIEE

(partial e of mee [ratires ond enh

ARM

Embarge until |0pr BST 21 April

B ED TN EAINsREES Cortex—AT 288 B IR R AL T IR S ALRELL

Cortex-A72 Microarchitecture and Features — Decode/Rename

* Decodelrename examples
= Increased eflective decode bandwidth
* Decode support for new high-performance

Advanced SIMD/FP funcuonl units e
LI

Cortex-AT2 core —

« Abrchéd instruction-fusion capabiliyy

* Accelerared FF rounding-mode control
* Extensive decoder power opumization i | By | Lo
* Power-optimized buffers and flow-control

throughout decode/rename unit E
| Py Cime A3 e |

Embargo until 10pm BST 23 April

* Power-/ P drename map-tabl
* Decode support for numerous power

optimizations across the cone

[ | i

ipartial list of microcrchitacture fectures ond snharcements

ARM
W EEMEGEED, Cortex-A72ME T —EHIBGH .

Cortex-A72 Microarchitecture and Features — Dispatch/Retire

* Dispatch/Retire examples

AT —_—
* Increased effective dispatch bandwidth SR SRoln il
J-wide ¥ 5-wide e
. e i ; W
Powe: opum.._!d reorganization of architectural E
and speculative register files
LignAcaet port-redacten 190 art-reduthon Muy
e I
* Reduction of reg-file read ports through port- buvscton || Crende || Goprms . i
[T | [ | priass Ao
sharing i
* Precise suppression of superfluous registerfile w._
AcEIES
Loat
Sown

* Banking and read-port reduction in commits
queue and register-status FIFO

Embargo until 10pm BST 11 April

(e i kst of mecroarchtecture feures ond enhoncements)

ARM

W ECHIRETLE, Cortex-A72KIBERT 7 148E, DIRBTEEENE
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Cortex-A72 Microarchitecture and Features — Int/FP

* Int/FP/Advanced SIMD execution examples

* Next-generation FP/Advanced SIMD functional units
ecyen FMUL wit (4% latency redction)
3cycln FADD wei (4% latency redection)

&-cpeie FMAC. (17 Sery restostinn) e

Prodosen

Cortex-AT1 core 47

Dgpele CVT wmins (S0% latency reduction)
Radix: 14 PP dvider (2x bandwidch increase)

* Improved issug-queut load-balincing algorithm
* Multiple zero-cycle forwarding datapaths oy

* |Improved integer functional units
Radie. 18 integer dvider (2u banduideh merease)
Fcycle ppined CRE unit (Ix bandwidth increase) ans

* Source-reduction in integer bsue-gqueve
* Power-optimized forwarding network
= Power tuning across all functional unics

]
11 ]
i
[vi] gz EIEI
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Cortex-A72 Microarchitecture and Features — LS/L2

* LS optimization examples
* Sophisucated combined LILT 4
> Cortex-ATl core =

+ Powenoptimzed tuning i L -hit papeline, forwardng n

Y

* Foweroptimized RAM orpanization (coser coupling w/ ARM Predcncn
phyteal IF)
* L1 optimization examples
*  Periormanc or haghebandwadth M;:m .ﬂ:::: al‘::b

s EnE

(pertral list of mpcroorchitectune fectures and enbancements )
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Cortex-A72: Increased Performance and Reduced Power

« Compelling single-threaded performance

* Large parformance increase across all workloads including
integer, memory-intensive, crypto, floating point, etc.
* Baseline microarchitecture similar to Cortex-A57

* Significant advancements in power efficiency
* Re-optimized every logical block from Cor tex-AS7
* Power reduction enables sustained operation at Fmax
* Area reduction lowers costs and static power

« Feature support for enterprise and
mobile SoCs

Pher | s | L2 Cadke wECC gimn- v

| 13 A% ACE i APIAS O ot i s

ARM

Embargo until 10pm BST 23 April

B Cortex—A7269MEEFITIFEEE T K IREEATELA

10 204F289Xeon-E5 2650 VIBFH25% A, RERET
Xeon£5 2660 V3, FiE20%2:89Cortex-Ab7thigeRIXeon-£5
2650 V3N EAIEY . LA ERARMESHRERMCortex-A72
fCortex-A57HI20#2 R R SR INFEEBRF30W, Ze45/RAONY
LEPER100W, BAFEREEIEALA 2R, FIEEEIX
PREFEFETIGE, EHLERNET,

Kk 2 E—Cortex-A72KER A
Cortex-ASTHBIRERNLEARMAE, FILARMAE
Cortex-A72 L & F FHaRIITEMMEENIEE . MARMEB SR
RkE, Cortex-A728AETFCortex-A57, (BRI FFREHIEME
MW EMRMAANE, RESTHRAMAGIINEBERBIEESA
HE, TIBE, | EmWCortex-A72EEIEENE, FRETAR
A, HEENB AR, 2E% BEHEERXAERIEEETT
B T, FERTEREN LTSRS E. NERfE R
it RRE =R, HXCortex-A728I S Al LAS T =R S
5, EREIFN L MZERESEFR, BANENE20165F8
—Z[E, Cortex-A72/ENARMES TSI $5eH, IREATAL
& Cortex-AIBRERM A— LR, FREAILUEEERIAIMERLE
RESFFE—RNER, KRAIBERABAN, [

Maximizing Throughput Density: per mm?, per Watt
E! ARM Solution Benefits:

* Less than /3 the power for equivalent
performance®

* Allows power headroom for specialized

* computing or greater thread density

urthos priormanc {5204 raca

®
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HERES
it B2A22.0mm. fit/& [E0£980cN

! BAMX6.0NEEFERKIEAREE
SREMZ R BRRRAIBALEE . M
THTICRENTH RERLERIEE
ZBBICherryE AR ERRAY. PRLAE
AR ARERNA FERKEARMNTRIE
ELEE .

BHit, ZaFRE HREE, KT
FPSENEEHFEERRMZIN, TiLR
RORERRE R (2MOBAZEE ) 3k (%
2) X RABENRARZELNBR
BEXRAERREE, LM ERGIEA0E
B MBLZT, ENR#RAERER
ERREBMRZ . B FENZT AR
N, ANBARIRORH, REUZSS
HEFSBRIBH, «

HEIE RN
BEEEEFPSHWITRIRR, HX
EERTSHM P BE R ERIF .
TETECherryHid, £&I\J9, Bif
HOFPSIHEIE R 1 T RE =R &R ITHY.

MR R BRI

LERBBE. IRERA

BHELET. TRER~. AE0

fin & ER22.0mm, itk E71£960cN

fib 2 EAE2. 2mm. fil & [EH£9600N

fib & $EF22.0mm. il £ /2960cN

FRERLA, RERFT =X .
RTSHIMMORPG iz Z iF & 15E1%
(EQEE

HIFRNBRE—R. 2T Bt
HTEFEMNNRETMR, R
BAEtERENER, INRazersk
i, Tt eSportsi.,

FPRFT RN - LLAA0E MR
K, WFFPSHIRTSH & 2 R iF
AEIEED, REZBNARESER
IR, ISR T
AOBER o
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NVMe PCI£ 3.0 SS
EEN=Y

ZITBKNEEE, S EEHER
NVMedTiE 4L FIE b R B e
—— B AESEHE E 2RH%2000)
SSDRAEIA3700LL L, Ma‘i“q, ;
) BIEARS (4SS : MC1SB1ATHH)
RS, NVMeESERmEEEEA, 3
AHESEIRRL R, BHIEIANT? S5 RArsR
VIR SIEAE AN EARA? PE
HEARRBI— RS REEANMeE
SERETER,



" Topic

PCRZHNEFMHEE—BELLRE R
PURTIET S S ERERERNE N, Xiheh
HARVIE IR O NEE R . PTIB, 2
ENEE RN L FENMEME 7 se e
2R IR SRR TR ZREE . TIE
RTBIERE RS, THRXNEH7T
MEEREE M ERN/ NS EBELR
FERE. MR TS SERRARMIL
WER TR, Bal, VImERETERN
AR AAHCI, BEtESerial ATA
Advanced Host Controller Interface
BITATARRFEEONGES. AHCIZ
EEFREST KEERUIAN BE5
REEXINMERNORUIRE, HEFE
S TENNCOXHE RSB ER
s ZEKE, AHCIHEEL ZBIHY
ATAIRE, BERBIRFAERZE MR KLY
10%~30%, F#& mBFT ZEX.,
N, BMFEAHCIXERIRAEE, =
FIFMERRIERS, FHEES TSR
MWEHEZBNERS, KIBRTEE i
e ER Rk K . BRIFmAIEA
#HEEANBEDDR3INTE, LIDDR3-
1600441, WiBIBDDR3 16008 LAIXE
25.6GB/sHIRE . HBELZ T, WS RAY
EER=UELBIE200MB/s, £ X
HBF1001F. FI AT’/ HERNERE,
MIBBEXER TIRFOR, XEGHR
EIER, FEFHEEECHNRS. TH
EBETZNRANES, HESAHMN
BEXEE. T2, mEALEITKE
FERAREGANEFEEE— BHER
ES SDEISE R A= miX i FHIa L/
PCREZFMHIZE. SSDIINLMEEL M
R T2 E, fiERABES 7
RE, FRANEENMNRERECH, BEX
BESEERSE, FHENMREER. X
B3k, EI B ME R ITAAHCI
MURARAREEEHAESSDRE
To T2, F2007F, R RHMERET
WRBX/, 8FE=E. =% &R,
Marvell, EMCZ:, gz TNVMHCIMA
4, EEEFHERIEEIRASSDRIE
PR EIEIRE, BBA, RTFTALER
BRMA?

MicroComputer ‘ 9 0
2015658

1. A P TEE SR BH R
KEfFes

2. THREANA 64K (9 1/0 BAFI, BBA
FIs7#5 64K foad

3. BN IRERRIEAISE RN BBIERT
(L5l

4. 5ep—" 4KB 1B IEENERAPTE(E
BWINEETE 64B Bap

5. RERMHIREE DS E

6. FRHHESIARPITESCRE

1 XFZEm AT

8. BXCZIF#EN SRAOV ix#M /0 2
RS

0. BMHIRIRIREMNEERS

10. A TIRESHHRISIRAYEIR R, X
BEREIOE

LA 10 5 NVMe R385, FIgeRSnE
ETERELM, NERXR, §—RA
PR, AR RFERE NVMe BEEHX
BRANEEGER. ESrNESIERENET
BERLATLAT

B REE20 1 F LI
#INon-Volatile Memory ExpressiEZ
FHEESETERINVMetr E— &)
HXWNANDREH F—HEFER SR
LS. EETRNEFFERENNE
=Mk, EENERAE/NEFHEES
wEMAFTRZENERE. ZATHE
&, RRER TR =R, T
TE&RR ENERAD, BEISFS
BRI RRA T ZIE. BRieh
mimimERNVMe 1.2, AfF2014511
B38.

EPCHEMHERST, RS EFRIR
TIReE. FEHIZEANARM . SRR ESR,
REFEIR Ak (M BERSIA 10005
ML), M ROREEREETLUIE

SRR A9EIR . BRAENVMem
SHISSDAE, ASIREIER KIREFRT
(K50 ER, TERNANDREFN R
JERL), BT ER A FOIZ ) 2R AURE IR 12 1)
HEBUREE, BMNHNFERBEN
#t . EEAOINVMeEUE TAHCIas S AT
S &7 RRR0IRENR S, B2 FAHCIE
BAREEL EFEB000MNCPUERFH
RARL2 SHRIFER . IIE5h, BTNVMe
rETEmMRXAPCI-ERERITH
SSD, FFi#RERILIEEHCPUIEA, &
BREEEHEE, BFEBRETER, 12
B NVMeiR el LU as < AIRT LA
RIOBRIERHE, EEFEMCPUITHE
RESEI—EREATE,

DHIXRE, THTEIERREE, 7
IRERRSIERERIAL, BPRFE
I =R TEIRRERMEZSE L. NVMe
AENBEZEHPCM RRAM,
MRAMEFHHNF RS, BENER
BEEZ20FLAR, mARIERI100%
WER.

HBXIFSATA, PCI-E M.2%& %=
fr, NVMefEm 2 £ RS MRHIZ/NR
2, TPCIE 3.0 x48NVMeiZ§IL 5
Zo]LUEHINE@8GB/s, Bm4GB/sHItH
5w, FEREFSBEZRTEORE 7.
BT, NVMetrENS— N EmETIRF
FHEEFEMIOPSEIIEEIRH ., IOPSH
B kRBFNVMesd s BAFIS 588
B, AHCIZBHFHERR —RRZH
T110BAT, BANBAFI3243E4. NVMe
WENXIBERA TR, Bie L F
EERFE—R RS HIT64K (64000 A
7, FEATE I IIBECAKAIG S,
AHCISZHE NI D BAFI B R A 2 B A,
IERISEMEEREK, Z2THEA. B
RESSDLE, TS EREXIRERE,
EIATLARIB HAT K E AR, FESZIFIA
FIEINGE, FREAZESIIZEHE
BEIBBRAYRF. 4N, NVMeERI£#
DR HITRIFRIIAM, FTINARIRIT
B XFILULZ M EEZ O BRI E



NVMe Controller

B NVMe3CPUBIRIEM, FXSOEREEFK.

NVMe* Conducive to Efficient Stack

Intel investing in NVMe interface and driver stack

» Value of high SSD IOPS not realized if host cannot achieve
the IOPS rate with reasonable CPU utilization ;

» NVMe created from ground up with efficiency in mind

B SIEEAHCH, NVMetERIBAERIZTHRS o

NVMe
Controlle
Registers
Scheduler

~mOZTmIT

ueuel
ueuen| [ Command
Completor

Interrupt MA
L““‘ Data Buffer DMA' |
=

Enginem

M4 <umCw
TIMAun=<uvECWK

Optional UNEX Controller Optional
Modules Modules
B EFNVMe SSDIEHIZEAERERE
NVMe™ Driver Ecosystem &wmmn
B
/ £ e SOLENS freefso
5uSE‘ - éfﬂ
Native [ in-box
Instal NVie driver

B 2EWindows 8. 1TEHHINS RIERFEAENVMez]

NVMetzhlgg & tan <, XU R HEF
KRR IERITIEE.
IRERBN, #5E0F

X, NVMetg iy Ba T RS HI R
0, SRR EERE. 20458,  #E
SR A9REHE, LAY

18I0, DRIRAL 10 MOZR, ZHiRE
SRESOZMRY, IREIERILIENGERE
FR3, XN IHRRDINFEAS BT IMW,

NVMefI B =M ET IhiER
HENHE, 8%, NVMeBETFARE
ZRUEEINEE, ILIEEMCPUBH, T
BTPELSE, HRTREFLNES. H

NFERLGAWER, HEANFIREIERERE
OfME>, BEIFFER. E TR, ZRER
ESOMM R, RENSBEHNRESH
1, I HRIDEAOREREE10MW, 5
AR AR HENFNRHIR S PR ZRIER

FEANFTEEE RS SR EHKEIDE
WI30=W. MBEXENERGG
NVMelIgefEtt =B LR B EAIETF, /U
HEWTEICABMN. FiREBNERINE
TR, Bgr kA AR AN AT BIAYEER .

=il AHCI NVMe

B Fas it BEES4R, GIECPUZE8000EH, 492,56 T

MSI-A&H 23 T S HEFEZ20481MSI-AFkf
SHEENHT FEREL, HEiES R REME, BB 1R85 FS
ABIRE 1 64K

BAFIHSE 32 64K

IKIESHE

A
ANY

SHNENAFHIK

LS HIT LU 64BEUIEHIKIE
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CH2SAE41ABD
oEARZBC1G
1428

©'13 @
TAIWAN

BESMER EEESE ABSaREGA

Here ey |92




B FRAHESESHEI2BRER20nmNT, SESEE1.25GBRIEN
DDR3 1600WZ I FER -

FmER

AE1.2TB

NfF2EE F45/R 20nm MLC NAND
ZF AN 1.25GB

BOME PCI-E 3.0 x4

RY KN 167.7mmx56.2mmx18.7mm
RIREEIR 55

ERBETNVMetNt SRS, RitiriE BRerEd
R m RN TR F2013F =27 L 72.5 FNVMe[E
ASEEEXS1716571, dbs/RNE20145 &% 7DC P3700, DC
P3600. DC P3500%£ZNVMetb 4 PCI-EEISHER  mkE
EREREI2015F, BFUHBRHENVMeESER B EF5 AR
HE, XFEFEFRAN750 PCI-E 3.0 1.2TB SSD.

TFERT502—FRAPCIE 3.0 x4#%0O/SSD, HX )
H e )IA8GB/s, NI BRITEERMB R RERIIPCHE HE
MR FFPCIE 2.000E, HILEREZ97. 287, B8OEFEREMR

ErRBEECPUASEAEERANMEE, XEMEKRERFS
A D B~ SiEae, SRIGEVEMEMERE EAVRF (RESIS
PCIE 3.0fREREER100RISHEER L/, HA1bBPE
WEPCI£ SSDECPURIE, LUERRILE, 12 FHFEMRE)
H, WFHaswel -EL BB R AFEXNO®R, &
BliR T RKiRAICore i7 5820K, EftHaswell-E4LE2EHE40
£PCIE 3.088, BFRILIEER Etk E EREF#EESE.

ItEoh, HFNVMeFiEREER—THEY, RLEEE
BNTEHA FIFEFRZESF/R750 PCI-E 3.0 1.2TB SSD, ¥
BHSWELE—ENEKX. Bal, A ERRHFDE.
AHCI, RAID=MZF#ER &N TEER . BRI FIRZFHNVMe
TR, T ERU A ERBIOSHITHE, AMEIS/RER
MRESRASH AR LA RAGEE . XENEE O
IR BIEARREHESHERBIOS, EAMANVMeLlL
N5ISR % MNIEE, BIOSEEMERANIEZE, FrLAXFER
BENVMeF#ERENAFFZR, BEERATIRBIOSEELIE
IINVMetmERIE

MNEIARKSRE, EEHHBIOSTIHENVMetrER TR
L, EHARSGAHCIEBHEDIBIN—MNVMe LIEE, f=r]
I BEEFfERIHNVMe SSD, #rfFin, BaiWindows 8.1L4
KWindows 10ERE T HIRAINVMeIRzf, mEWindows 7.
Windows Server 20125 18(E X% tNFEERFP LEEFR
AINVMeIREhA BETE R e RiR B HT45/R 750 SSD. MR SR
&, BN ReirEBIEWindows 10E2Windows 7i2(E
%, PRTFEETE/RNVMeIRE, ESSDERMiREE
NVMeIRaDFT A HAERE AR T BT RN AR,
EENFEER EE EAE S R —,

E4F/R750 PCI-E 3.0 1.2TB SSDHIRS AKX, ZEBH
BFESER 1.2TBRIRARATRPCBRI, THEETAE
KNGS . PCBEEAIPTE18EINES A SEEE A #50G
ET7ERMN, FHEBEBRINERE. FIEAENR,
PCBEEmAI4EINGE SRR 2HEF RN TEREEI, 88
IR .. MSSDEIET A SRR T—HREBHEH A,
FEAME, 1.2TBRMRAFSNINFER22W, FEEIER
10W, FFITERBAW,

R R EILERFESH, JE/R7500FE RS2
FERERLEFHEIES “CH20AE4A1ABO” 9725, X B
BEZXRISMEEBE, mins TS ERSER HERNGE
BEEGH, ZERUEEREPRYFER L, BREREE4AY
HESHHAZSIEXER, BEAEHNENERSHIIRITER.
SSDHIREE A ENEA T 20nm I Z4iEHE4/RMLCEH
R, 9h, XFASSDHEFBRES1A1.25GB, EAMZDDR3
160084, = REHDIPQL,
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Inteif) NVME Minport and Fter Device Management
Weicome

PSS H45/R Core i7 4790K

Fik #5650 Z97-PRO GAMER

g% AMD Radeon R9 280

n_&F ESH sua% S DDR3 2400 8GB*4

TEE /R 750 PCIE 3.0 1.2TB SSD
£=1f HyperX Predator PCI-E SSD
=2 840PRO SSD

BIER SR Windows 7 64bit FEATER

iR EZAR RM1000 B8R

, 16MB [136.02ops.| | 81.81iops..

" 4K - 10260 iops. - 73356 iops

4K-84Thrd  [325111ops. (269184 jops.

7 5128 93000 jops. . B4383 iops

Score: L1828 Mee
.

ZRREFIFRIMEE, ERitWindows 7&
FIRFINVMeBISER, FLiIntel NVMelk

HEF.

FEFR750 PCI-ERIEG A AR A
SIRET, PBERSNIOPSHRE,

BATERA LBEXAZME, BBA
KEANVMetARRE4F/R750 PCIE 3.0
1.2TB SSDRIERFRIERE, BT RFAE
FREFAHCHRERITRIESE R 5
SEBTEONE, Mt ReEs T
HyperX Predator PCI-E SSD, f{3&
BN HEEPCIE 2.0 x48PCB SSD,
PAIR=E2840 PRO SSD, {FXmIIS
MEE2. 5T 2imSATA SSD, M
B, BIEELERAS SSD. Anvil’s
Storage UtilityESUH SRR &M
g2, BBIISLIRA AR, PCMark 8illix,

NVMe SSDELfrER+SAHCI SSD
BAFRE, &5, EEIINVMetr&EXIE
RHTIOPSHATIRE, HIHIIESRA
IOMeter5Performance Test, fif =2
ESEREEN RS WEBIRSS SR #
fErERRSS R, TIEUEE R FPRIRI

MWF1, R2NLERFE,
Z45/R750 PCIE 3.0 1.2TB SSDv=M
EARBIER, SIS m
ESRZ, SiFERESE_KBPCIE 20 x4
SEEESSDAY1.08~1.64(%, i+ E

RIELIRAE:

185 TFPCI£ x4 3.08085% %,
URIBBIEFEGH, CRIELEERE
EESIEEFRIRREZ, 455 RIE SR E
BR52000MB/s ., MRt =R
FHRRERTPCIE 2.0 x45SATARE
O, AtEEEEERE £, 345/R750
SSDE&RAAINNE;

2. W AKBETRE RS R
BIRK, FEAS SSDREH4KB QD64iES
Miztrh, Z45/R750 SSDENEBIREWMN
=2 7 1000MB/s, 1RIBEFNVMetx i
KIBIRH T FHEEF—ARSAHITHS

AS SSDgEM
LR B E (16MBEE)
HELREEIOPS
MENAKBESRE
BEHLAKBIESIOPS
BEH4KB@QD 64125
REHL4KB@QD 64 I0PS
ESFERGER (BUE M/ ET)
BITHSE

Anvil’ s Storage Utility A8zt
EEIESEE(GMBHIR)
ELEESIOPS
FEHAKBIZEERE
FEH4KBIZEIOPS

HE#14KB QDAIEE R E

KM 4KB QD4ESI0OPS
FENAKB QD16IEE R E
FEHL4KB QD161E5I0PS
SRS

MicroComputer 9
201535}5]?‘ 4

35/R750 NVMe PCI-E SSD
2176.26MB/s, 1308.93MB/s
136.02, 81.81

40.08MB/s, 286.55MB/s
10260, 73356

1270MB/s, 1051.5MB/s
325119, 269184

0.011ms, 0.016ms

3737

HK7R750 NVMe PCI-E SSD
1957.93MB/s, 1288.05MB/s
489, 322.01

36.45MB/s, 284.23MB/s
9332.06, 72762.69
142.48MB/s, 701.18MB/s
36475.94, 179502.31
542.59MB/s, 1092.29MB/s
138904.31, 279625.89
11949.07

& tTHiHyperK Predator PCI-E SSD =£2840PRO SSD
1149.53MB/s, 996.96MB/s 520.53MB/s, 419.42MB/s
71.85, 62.31 32.53, 26.21

33.18MB/s, 64.78MB/s 34.69MB/s, 107.51MB/s
8493, 16583 8881, 27523

433.04MB/s, 425.53MB/s
110859, 108936
0.037ms, 0.049ms

1471

& T#iHyperA Predator PCI-E SSD
1226.35MB/s, 676.8MB/s

306.59, 169.2

35.44MB/s, 75.51MB/s

9071.53, 19329.29

121.89MB/s, 217.29MB/s
31202.59, 55627.46

303.42MB/s, 308.86MB/s
77675.67, 79067.78

5743.68

334.99MB/s, 320.19MB/s
85757, 81968

0.049ms, 0.030ms

1115

=£840PRO SSD
512.9MB/s, 482.56MB/s
128.22,120.64
33.29MB/s, 90.74MB/s
8521.23, 23229.89
118.30MB/s, 288.58MB/s
30258.42, 73875.76
321.62MB/s, 336.59MB/s
82335.18, 86167.11
493412



B E, B itbSIOPSEMIZB IR EGK
BRIV KK, EIOPSHaEEPCIt£ 2.0 x4
SSDH91.4~1.9Z;

3.MAS SSDIEEFERERATMILSE
RoJLET), NVMerRAgitiRRIHEE!
TBEERIRE(E, ZR/R750 SSDRBEMILY
AHCIF=RH30%AHhA, H—TIEFH 7
HitaeR;

BRBXAZMNEE, (ENEENTF,
HIMAIM TNVMeEseR A IEEE R
— M7, IR ERATRE RO
EEEHRE A S WfEANVIl s Storage
Utility=, BRIEIAZRE R AKBIZEUR
BN SATAF M SELI3MBY/s, 7ERE
AKB QD4izEEEEMI, BAYRSEIRE
HREHEA20%. BRARERINNE, T2
15181 SRR AL SR AR

S EE. ERE MR BPCH
BRI — KA. EX R

FiERER D IME20GBREFE KA
RAMDISKEMERFIZE16.6CGBE &
{7588 AMBIINSH, FATICREA]
RIEERE SIERRE (R3) .

EXP A, =45
/K750 NVMe PCIE SSDHYE 5. 218
ERIHUBREEAFLR, £3EX, E
A& B It mm, (X 7.61sHiR)
5ok 16.6CBR &3 HANIREY, REPCIE
2.0 x4 SSDFrFRTIEIRIS6%, SATA SSD
[922.8% . RIRF BT EIL[ERERBAHCI
mANEREAR, B NS ADE S ERE L,
EtHEEEANNE, FRRNERERE
ZR9£959% . PRUES &% £, NVMe
PCI-E SSDHYHgHE T ZFMUREEEE]
ElRSEEZBPFFIAT KR,

T BEEZRZAF/R750 NVMe
PCI-E SSDRYRBEHREFRIMEBEE
ERPACEERESMEERNSSD
RAMDISK,

ETR, FBIFREN. Rtz

i PCI-E 3.0
s VABOSHEE
| ®750 ssD
WA =R
2200MB/sHISE
[GREE LI

Oiff (Suw'Date) =

Bulter(ms) 128 (3

X ORSEHE, EEXGSRERSRE
RS =R ESE R T TR . (=4)
ENEENLSHES
WL, R RRIEL, =MESER
MEERENAD — REBNVMetrfE
AIZe43/R750 PCI-E SSDIBTEAZEH
IRPASE, BIBFHAK. MNFAPF=, N
I EEIFRE, RACHEFTRIE
iE&RE, EEEHNEREZREE T
0.6s, FEEF=FRRAIR BRI Fa5E

XHES M H4E/R750 NVMe PCI-E SSD £ tHfiHyperK Predator PCI-E SSD =£840PRO SSD
ANHESIRE 2239.46MB/s, 1204.88MB/s 1273.74MB/s, 972.29MB/s 510.45MB/s, 433.69MB/s
AXFESHTE] 7.61s, 14.15s 13.39s, 17.54s 33.4s, 39.31s
XSS RE 996.77MB/s, 1007.09MB/s 581.85MB/s, 603.5MB/s 402.68MB/s, 366.84MB/s
INTHESHE 7.61s, 7.54s 13.04s, 12.57s 18.84s, 20.69s
RN, 457K 750 NVMe PCI-E SSD % TH#HyperK Predator PCI-E SSD =£840 PRO SSD
iR =L

(185t R ) BT 8] 12.3s 12.5s 12.5s

(RN ) [SEnATE) 6.6s 6.9s 6.8s

(&171) [BzhAte] 15.6s 16.2s 16.4s

(MBEM3) BEHTE 14s 14.1s 14s

[z FR RIS

3ds Max 2012%& 207 (8] 113s 124.3s 132s

(RELMPB14) Tk 142s 145s 145s

Adobe PhotoShop CS6%2ERTE  53s 66s 62s

PhotoShop CS6E T FFhi] 6.7s 6.7s 6.7s

PhotoShop CS6E F{RFAT8] 24s 24s 241s

(MBRBMN3) RE4HELERTIE]  437s 453s 467s

(MBfEM3) LEXHEERTE  60s 50s 62s
Windows#{EZR G iEahft 8] 17.487s 10.716s 11.354s

Windows DEFENDER

SYSTEM323 {43 8) 42s 44s 40s

Az AR EAE ) A AR AT
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" Topic

70.15~0.3s, BREF R BoIRERK
AR ESERZ VTR E RSB
8. MMNBIENEENLRE, XK
BTN, Z45/R750 PCI-E SSD5
XL FmRBVE RN, E A SERRR B
BABASRERNZN,.
MmERHNBFNERNES Z—
L GIERTRERE. . RIEY
LR AT, HBEXESE R H TS
SR, FIEEEERMESERZIE
R ERENIZENEBE, BB EEMEISE
BAVEBILRERIBENERE. MMER
XE, TEFTE. EEENBHR, XA
NVMetrAErYssE/R 750 PCI-E SSDifiB
—ERLE, 7EAdobe PhotoShop CS6
Fh, HZ 2R E8PCI-E 2.0 x4 SSD4EsE
T13s, TEX (ANDBBH3) LRI E S
oh, BRI AN/ T 16s, HETEmSATA

B E R EEIRF D EEE.

BHERRBNI, £— LA
SRS I IE R, BERF/R750
PCI-E SSDHEIRMAFIERAHCI
59K989PCI-E 2.0 x4 SSD, EXHRIE
RYIE). BRIER BRI RS A
HEYsTEE. STHEER, ATH
IE=2SSDEFZRN A TRIEN, E K
HAIRERIETT 7B A NSRBI RIE
HIPCMark 87zf#iz, .

5AS SSDEAN L RHEFRE,
PCMark 82— EERZIBERINE,
BB SLRRRT A Skt AT A AT AR
%, AT EEREFERANEERNE
BE15S/ER. (k5)
MFEOATLIEE!, PCmark

AU 45 R 5 S SDELRRAL FAHRAYSR T
JEEMER, Z45/R750 PCI-E SSDRE
EFrENLARME, BEXTPCIE 2.0
x4 SSDRIEHBR/N, FUTRIFES RIS
BERARERE T AE2s, MEHAMILARD
HHTRINNE 2 S EISE R XS A,
PCMark 85r1BEIESAIITRI BN BT
200sHIBERER . HAPAERZUR
KNEZEREERETEEERNG T,
PITERESHNREE T 2RMATEZE
SEZAEIRERNIZSERE, M
X—1Etr L, RENVMelr/ERNZEEE/R
750 PCI-E SSDItBEHAK, H5al2H
BEH4KBIZERIERE . BRT, A VAABE
A REX LG ABFRINVMe PCI-E
SSDXEBRFERFHITEIFHILLL,
FEIULFESEPRATEE RN A, ZH45/%750
PCI-£ SSDAENAFHREAT CEX.

PCMark 87z &zt 345/R750 NVMe PCI-E SSD £ tfiHyperA Predator PCI-E SSD =£840 PRO SSD
(B2tR) ESESHE 57.4s 57.8s 57.7s

(b&ih3) (EE1ESHTIE) 131.6s 132.7s 132.5s

PhotoShop BT 58] 109.7s 110.6s 113.3s
PhotoShopE H 1L ST (8] 350.3s 352s 359.7s
Indesign{ESiESHTE] 55.6s 56.7s 57s

After Effects{ESSiESHT(8) 69.9s 70.7s 70.5s
lllustratorfES1ESHY8) 70.9s 71.7s 71.4s
Word{E51E5 k18] 27.9s 28.1s 28.2s

Excel{f&S L5 HTE) 9s 9.2s 9.1s
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