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SELET LS mRIR R E A
NEsefBRt, MEAE
8+218, AR EH
RFNDrMOS

”\)
—
=N\

PRSI — R B SRR A AR,
RESCPUREREEE L TI9RRE, LU
EANET R DRI AL .

BGTX 980TIELEL TROGHR E—RAIIMILL 2
fee, EEEAIPOSEIDON LOGO, —4I. — R “MZR
ZAR" LOGO--NIMIEF, B#GCTX 980TiiR £—t
ROGE#Fmint—#, }WROG Fans3kigH a4,

FFEGAE, Z e RIGTX 980TiZ#MHES,
HRMZEEORITZBYEERIFRQRERIIRR. B
SeRPCBAHM, HEMRATIEN8218, BT TZ[E
K mEBRI6H2MRIRTT. MESHEHBEERESS
B DrMOSEFMERHE, ‘B 1 ‘8" #AFE L. 88
rRMEREHEEN, BRI RNBERERER
KLBNEIRE, (ISR EENIES. GTX
980TiiZ#HAYZOER. BoostiiZEELIAE1114MHz,
1203MHz, 1B~ hRAI1000MHZ~1076MHz . {B48LL
XEHBRIHKR, FH(UKIARESX MRS BN
IR, BB TRMS, BNz P EESRAE .

GTX 980Tigt#EFAROGEHKEI—R, BATDI8E
RBPCB R BFBIREAF AR ERTIIX—E. 18
HEER, BHRIIEE—RI8x——NDirectCU H20
XU\ IKISTRIEBEAET, X RIBHEIRIRIEIR S . 15
HMOER— R E ST, K@ FEmm? DirectCU
H2ORYNERINRVEEIDIE A, BUERZBRITI T, 1R
GPURIIAER D BB, KA T RERIRIRMR,
RIE T RS AR IR, RERTURKISE
8. ERXSHTEREE T, NIBTIRE SIIRIRIEE.

ETCTX 980TiBHNIBIARERIEETZ, 3]
YELIIERIR S, FREE M F AR R EERLETD . LR
SBENERZRRRE, HLGTX 980TigH#RAI/K/SLEM1E
MR —, RE—IRUIZKERERESRRT. WERAILF
REBTMHN, BEE T ARSI, IRIGRIERIFUESL
R (BIEELDIVKSSLNERRE R EFAIKERIR, —RU
FKERIRSTHREEN BAE, XIEFIXTE RIS ELR
MEREEFT ISR, ABEL 2, GTX 980TIHINISLEMIZ TR
BAEGIRE. LRI E R EERZR(GPU)
RE), GTX 980TiEHRIAEFHFEZEMCPU, MER
B TI9RIRGRE . IRRIRGIERIEIE FHEIVEES,
MR T ZREsLIRIRAIAE Z B IRIREE R EAIRL
R, MESRYEELNEEMCPULS, 550 F1H D
BRGE R EEEMCPU, MERNEEIIAERERT
&), GTX 980TiE#HE R SBRIEFEE R W EEIRIEE 719
A b, WREETHEREZECPU, AMESHEBEST
EBAORE IS, MIEEESRR EAORE T R A g
SERIBEEIRIRAY, TAERIRREIRR CAVERH,
FRRIFREIREE A AYLE, RS HEIREIR . ZT5E,
EARERIIRIRAMER, XJGTX 980TigtaIXIS RS
Fi, KINBECPUBEBI THEMAE. BERIERET
—ite, B ORI R ESIX IR, BithEEE
PR RS XILE(IBIEREERA TIXEERIGTX
980TiiEH, FEUKENSERIIBR T, HieEr LS
FOINBERISES, AR ERE EleS I TR~ R &R,
MK RER B LinvehIaTia . E T LRt R a0,
BT RBA MBI LA ORISR




Review

EANVIDIASCEZRAORIEM, GTX 980T T FTREK
AIGTX TITAN X—#HIGM200%Ly, At IZeS BRI RIS
FAZ, XIEGTX 9080Ti— At R 2 2I3K18 T AR IRt AY
$FT, FRANVIDIAFE ‘RO #F+~. BAGTX 980TIENMRE
GTX TITAN XHIRZY—=F, (BEHABEE SN AARTIMIERE.
MAFANRRE AR, LA PHEGTX 980TIE TR,
ESEMARRRGTX TITAN XI4E8ERYERZE . (EIROGHRRRI—R,
GCTX 980TigtHBE A SIBIN, RREESEN . NIEXIH L.
FaRFIEBTERIBIRGE DR, GTX 980T Bz UINERIR E
FE1114MHz~1205MHZRZSEEBUR T TEAFRARGTX 980Tidk
FHAERLE, REEE—EHBMIFATHEE—R. FIFUE—F, 9
10%HISRFIZFHIERE, 1.LGTX 980TiEt#EELARRGTX 980TiRY
MERERRFT T 10%, XILEB THIGTX TITAN XFUBRIRA. £
SDMarkE e Mid =, GTX 9880TiigHrERMER Ml

Unigine Valley{/ZjiiHD

3DMark 11 Extreme |

3DMark FireStrike Extreme

3DMark FireStrike Ultra

GTK 980TiiB#3DMarkFIRBICMH A SRRt —18

WtEeEE@EE—

PSS E2RI7 4770K

FiR ROGInxEEMaximus VII Formula

RF FHEDDRS3 2133 4GBx2

@2 BEMNeutron GTX 240GB SSD
+#EERm4TB HDD

=2h/S Tt ToughPower XT 1275W

GTX TITAN X, ik, B EEEL, Tig21080pn HiEsit2
AKDHER, GTX 980TiERAITHIMZERMSECTX TITAN X£9

4%, BINSEEL TS RIEZR,

MIANEFBAT O —HF, HeRITZ, 1LGTX 980T

@ RY Fury X

m GTX 980Tiik il

| GTX 980Ti
BGTXTITANX

BT R KB, RGNS BRI LRI B )L m

RILFSBREE . i EAT, XUB3
HERNA0%HBE S iR E =
FITE75CA. tig DM
10% AR, B RE
E7IE10C, RS T6dB,
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GTX 980TiHE M=, BT
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1080p A HHRF I (H=Em9) (=43 Aonline) (tbek. &ERIES)  (Crysis3) (mizek. PT-RIER2IR)
BRERERAL: fps &= B[R+ TressFA EEER4XMSAA RS EFE+SSAA BB ERT4XMSAA = BIR

GTATITAN £ 131.5 84.2 88.7 74.6 153

GTA 980Ti 126.3 83.5 82.3 69.8 145

GTK 980TifE# 140.7 90.7 89.5 75.3 157

R9 Fury £ 101.3 50.2 58 44.5 131

Ak BRI (H=mE9) (=438 Aonline)  (FarCry4)  (ib#k: &EMEEX) (Crysis3) (miz k. PIFgIR)
BRERERAL: fps =B R+TressFA A== BIR A== B B BER+SSAA BESER+4XMSAA EEER

GTATITAN K 46.3 44.4 451 217 20.5 59.8

GTA 980Ti 44.8 42.6 42.8 20.3 19.3 57.8

GTA 980TiiEH 49.2 47.8 46.2 21.9 20.8 62.6

R9 Fury £ 28.1 23.5 23.8 14.8 12.9 38.2
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FEP, FRIML WS E, Skylaket2inT
Software Guard ExtensionsfiMemory Protection
Extension, AILAREREX. B4 EEREIIE, 7
{RIPHEERFOBEER R P

BA9kKG, Skylake@X UK mPsiHmzE AR,
AEMEMRRTELFR RTINSO, SSEREFA LR EEFN
FhE. REAERISUH, ZPERLITE 7 4aER NN FBRY
EFHR, tAh, MSkylakeROZRIISuH RS, T4F/MUT
TEE AR IR RN E R OB HH T,
Skylake R 22— Ri%, RKHIZEZBE HTBER
&,

— MERERNThFEI=E!

/RISy lake ZRHINIR I FHARL £ ) 742
EIIFE. BIEAEE SR, SkylakeZ2HIBLIEMEA
4 5WEIQ WIS A KIS FRFSRA0TRR, BE1R

Instruction Window Keeps Increasing

Sandy Bridge Haswell ShkylLake
Out-of-order Window 168 192 224 W
In-flight Loads 64 72 7
In-flight Stores 36 42 56 W&
Scheduler Entries 54 60 97 =
Integer Register File 160 168 180 &
FP Register File 144 168 168
Allocation Queue 28/thread 56 64/thread i

Extract more parallelism in every generation

Intel Next Genertion Microarchitecture Code Name Skylaie

B SkylakeTE#Z/DIRME_EEERIEREIE .

R

Intel® Speed Shift Technology - Hardware P-state

* Why change:
- - Highly dynamic power — Multi core, AVX, accelerators
- Small form factors - large turbo range
- Smarter power management enables better choices
= Finer grain and micro architectural observability
* How:
- Expose entire frequency range

- A new deal - OS and hardware share power/perf.
control

= OS direct control when and where desired

h Lowest
[ o cueney
w Thermal control

= Autonomous control by PCU elsewhere

]

M Speed Shift2 BAISkylakefE R HIfmREARIE .

rrrrrrrr

YFAOBRA IR ERGEE
EBRINFEBEIRIEEE 5 HE, Skylake#Core MiRANEI G AR AL IESS
A fRirrs PR BRI BRI AR = RMERI e (Xt 2Core M7-6Y75
LhIREEFNIPad Air 2) , BitEEAnAY B R < AIX10/\AT, 4BEL BTt Core M=
B ERE R KIEFH40%. BESIRHESS2AIWindows 10FERRKLINIES
RealSense R200 3D &k, S73FUSB Type-CELE.
RN IR A, T/ RIRFTIOR B RERI L BB T, Lhantb Aofit
HESERMINEER, TA T KLYI60%AIEBAE (XTtLxI5RECore i7-6920HQ
FCore i7-4910MQ) | EERALI60% (Core i5-6300HQIFEL Core i5-
4300M, it SPECInt_base_rate2006) . EIF E8E12F 740% (/8
Core M7-6Y75%3tkCore M5Y71) | BEBESZIFRIX 10/ 2= B
B (EBCore M7-6Y75, BBith38WHr) , tbAMEFTIIHE £, Skylakenn
AT Speed Shiftiy R, XM ARESpeedStepIit LR A, FBMBTE
FSpeed Shifta] USRS IRIER 5, BiZEEAERMBIRES ST, HE
MIRIERFFH T B RIFIEHIRE, BeBE I ELIEHI A IREEAIEEFE
AR, EEIENZESE/RSoftware Grard Extension, Tablet-Like 1/Os.
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Integrated ISP, Integrated Sensor HUbZ$KA9
hnes,

EBEFTBERTME, Skylake b IBSHEIN &7
PCURIE SR IEH B TTRIEH BR S B RIS
NS, BRI RENERAIRIR R, ZFPLLEIR
R X FgeEdR HWHICdynp&(Ek. GPUFICPUZR
SRR IR ERNEIREES. 5IhSkylakeih
EIAIEIN T2 ASpeed ShiftAKSEIIRINEE, Filh
Be(FESSkylakeEA BRI PAIIIIREM30MS
FEEZEXRLIMSs, LM AIRE TR E S 14 EEET
Z, At KIBERFA T, Speed Shiftxiignnihid
B3R ABF, AT TR B TR &R, BEFE
EERIBEIRF S

LHEoh, BT SRERFIZRAOE, SkylakeZRI9R9R 5N
IBSTRINIRE =, YR O E S, ZF1Broadwell
FHC14nM I 2 RegiRHarm2. OCHZAYRM IEESSI=,
7ESkylake £, Core M7-6Y 75¥ x4 FFRIZFHIOEI T
31AGHz, K B4EFEL. BWAT , IXRNZ 2 E2HF]
TZHEENIER, ok, Core ISFHERE T PIEITIZ
1, X2 R LB FEN.

= . Efctaesiu

7£Skylake b, TiF/REFREF RS LIEE 4K
Tk, FEFE SEFRSkylakefISimiz e =iris Proltgeig
LF B RMENS0%, L2 EFIE It EAIEIiR
TETERIAERD KK . NEZRIASKE, Skylake 9%
RSB EEBINGEEIRIE. =AE5IBER. T
REREREME T, Bttt 2R E R
EiEFt.

Skylake#Zith B EHIEUBTEHELL BT T~ RIE
FRZ, FIEITEaeRFHEXNEZ . SkylakefIizith
EFEEEBEGCTI.GT2, GT3. GT4MElEH %=, Hh
GT2B241EUETT, 7R L] B F— ‘=&
HEMZGEE. EPCTI2NIHEmR T 2o EUSTT
ek, RE1290EUETT; GT3NZ2EIN TEUSETE
W, HBE48 1 EUETT; GT4NZ2EIN T A MNEUSRTE
R, BREURTTHESIA/27

BrlS ResalIiz o E R8-S Alis Pro 580,
WE72PEUETTIN128MB eDRAMEZER, NI EEFI
XPMEISHMZEERERES, XAENRE— MV
A9 IR (T4 /REG BRI KBRS SR EB RN Z B T It iz
A . BRI E AL IEEEF, R RIEE Iiris
550, RBE481MEVUETT, 4HaeRegiiEnl, ARKHAIE
$X187Iris Pro 5805, et —Sa9ME, AR
FrERREZOERAIERE.

e smiae | 1)

Graphics Progressions

Skylake
Broadwell GT4 72eu+eDRAM
GT3 48eu+eDRAM (U series)
4" Gen Intel Core™ | GT2 24eu
i|Gr3 48eu+20RAM | | GT1.5 18eu
i| 613 48eu GT1 12eu
GT3 40eu+eDRAM ||| GT2 24eu
31 Gen Intel'Core™ | 573 40eu i|GT1.5 188u
GT2 20eu |61 1280
GT2 16eu GT1.5 12eu !
GT1 Beu GT1 10eu 1
Graphics :
Ganertn [ cors f o J e
22nm i 14nm

Skylake GT4 Enables Leadership Graphics Roadmap

B SkylaketZiGERRID LB

16 A L R RS AT 38
§i 54 |HPC 1815

R

it 21

HEIRF

s

MERTIFE

W Core MRZFIMILEIN, KPCINFERMRE10WES], MIKELETRINFEPCHIFRS.

M.i8shhRskylakeif¥ @A

Skylake B IRREIELI ST LA AFFPEEL, —Fh SHECBRIIHE. 8
®E. EXEMHCore M, S—MNUIRESRBNIERS. BT RERT
XEAISkylakeZRiaa9Core MAbIEEE,

Core MI%b1828

SkylakeZ2t9a9Core Mt EEE— MR ARV L2 A AR ES,
ZHICore MRFIWAEL ST BEEFEMAIL D, RE4HECore Mgy, BE
B F RN FREMMNESME .. XENESHISFESREAFENER
RETHEBEAIR . NI BORTHAF/REFRI S H T RERIAELS, L TiEwnCore
M3. Core M5, Core M7RIZEEU RN, BIES M RE MALEREIS, BaEE
Core MEZI—& 7% 7 WU F=gm, AzkCore M5, Core M3#1Core M7%&%

o
Ao




EEHMTESHER, AFEFEFRMERE T,
LA “Core M5-6Y57” J9ill, &xa0/5H9 “Core M5” 152
BBEEMTF Core MEZIAIFIK, “6Y” MRIEHE L
SkylakeZR#d, f[RERY “57” 2ERTHIRLS, oAt
B =

BriCore MERZI4b B2 £ EELRXUZNK LT,
BISTIMREER T ERBTINE, LT~/ H, Bal
Core M&ERgERL 7HD 5158, EUBTHER
244, EUsETTEEF] E— 1 Core MAMEEEIFF, (B2
REESEERSIEAMBNIES. 24h FiBCore
MIITDPEEZ8]EHI, LICore M3-6Y30 941, 4hiE28
TDPEILAUEEEZE7 WL E3.8W, EE TDPHIIEEE, 4t
BRASRAME TN IENEHSEIMEWL, il
eth BN S o E TR fE/MEEOS@E, Core
Mt IBsE e Ef &Rz FFeDP. DP, HDMI 1.4, DVI&iE
O, FAK@60Hz,

Core i7&5f2chab1E2E
KRBT E 7O, Heh, URTIEIHFERRhLE

HREFIES AR, BRE EH T =3, Core i7-6567UF1Core i7-6560U
&6 . URTIBFRE &% g 1T, STIFBERE, TIFEMNOW
EI28WAS, BEAMZOE RES AZMARIER, Hb&s LSS
550, #B481EUSETT, tMabinit e R E24 M EUSTHIHDES .

BRTURZIAN, 45W TDPEBE R “‘HQ” BIEBARFBEIAL B R AR
HEH TR, 2EE R0 IFBLEN R, xail=/Core i7-
6920HQ&iiEx= 1IA3.8CGHz, =REF=ASMB, AMEEARFEmEARAL
BERER—KFLE L, GPUBHE, HORAN—RRE BRI EREE,
I ER AN E ARG — IS RAERIHD 530, B AFE AT KA,

Core i5¥1Core i3&5IiEahLIEZE

AftCore BHIHQRFHINIESkylake oIt B2 R A=A, XE2FH
T REE I AMIBIZ XA RSN A S 55l 2Core 15—
6300HQFICore i5-6440HQ, TDPINFEERA45W (1HEL LTRSS,
BMBZETF, 1BEHIZNEREISEFEHD 530, RigBEkEECore i3, Core i3
BHaIRE=, MUK, —FkHZRZ, BahRACore i3E3RELEXNAZL, BB
IRBEAERR, BRFAIFEIIA, IR HEIREET— M EEE L,
Core B8y ERMZOE RS 2HDRYY, EEE T EmEmOKintTF,
B EARIZA T,

Fmils ZOHE ZEHE TDPIn#E BREIE ZHEFES [ S =T ES
Core M3-6Y30 2 4 4.5W 2.2GHz HD 515 800MHz
Core M5-6Y54 2 4 4.5W 2.7GHz HD 515 900MHz
Core M5-6Y57 2 4 4.5W 2.8GHz HD 515 900MHz
Core M7-6Y75 2 4 4.5W 3.1GHz HD 515 1000MHz
FRES O E HiEH= TDPIN#E BEEFR= R INE ZGERES S B R RS
Core i7-6500U 2 4 15W 4MB 3.1GHz HD 520 1050MHz
Core i7-6567U 2 4 28W 4MB 3.6GHz Iris 550 1100MHz
Core i7-6560U 2 4 15W 4MB 3.2GHz Iris 540 1050MHz
Core i7-6600U 2 4 15W 4MB 3.4GHz HD 520 1050MHz
Core i7-6650U 2 4 15W 4MB 3.4GHz Iris 540 1050MHz
Core i7-6700HQ 4 8 45W 6MB 3.5GHz HD 530 1050MHz
Core i7-6820HK 4 8 45W 8MB 3.6GHz HD 530 1050MHz
Core i7-6820HQ 4 8 45W 8MB 3.6GHz HD 530 1050MHz
Core i7-6920HK 4 8 45W 8MB 3.8GHz HD 530 1050MHz
Core i5-6200U 2 4 15W 3MB 3.1GHz HD 520 1000MHz
Core i5-6287U 2 4 28W 4MB 3.5GHz Iris 550 1100MHz
Core i5-6267U 2 4 28W 4MB 3.3GHz Iris 550 1050MHz
Core i5-6260U 2 4 15W 4MB 2.9GHz Iris 540 950MHz
Core i5-6300HQ 4 4 45W 6MB 3.2GHz HD 530 950MHz
Core i5-6300U 2 4 15W 3MB 3.0GHz HD 520 1000MHz
Core i5-6360U 2 4 15W 4MB 3.1GHz Iris 540 1000MHz
Core i5-6440HQ 4 4 45W 6MB 3.5GHz HD 530 950MHz
Core i3-6100U 2 4 15W 3MB 2.3GHz HD 520 1000MHz
Core i3-6100H 2 4 35W 3MB 2.7GHz HD 530 900MHz
Core i3-6167U 28W 3MB 2.7GHz Iris 550 1000MHz
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Windows 8.153 ki

15.62&%F (1920%1080)

Intel Core i7-6700HQPI# (2.6GHz)

8GB DDR3L 1600 (i@ )

1TB HDD

NVIDIA GeForce GTX 960M/Intel HD Graphics 530
385mmx268mmx28.5mm

2.5kg

MECENES

BRIFRSR
TR
PSEES
e
TEaE
B+
RY
58

HORBAIRIF U BN 2N MITRIFAESTE7-D1, BHEESES /R
SkylakeZ2#gCore i7-6700HQALLIESE, MEHLERANULAILHER. ©
KARFI4AnMENELZ, B4 0842, FM2.0GHz, IR AKEIME
3.5GHz, TDPI#ER4OW, B R2&#A%Intel HD Graphics 530, &
AR F350MHZ, BEsi=}91050MHz,, Bt HE, iZH AR %8GR
DDR3L 1600#&MEUKENVIDIA GeForce GTX 960MEE, thiis iz
M2, BFNEEMER, FREEDDRAMEHINTE. NVIDIA GeForce
GTX 960MERNIEEB2GB GDDROERF,

HBAIRARTENE S ZIntle Core i7-6700HQ4ANESR, AT EBRZMW
TRBXFRANIBEE RO RERTL, B 1ER T B R SARRAE SR EL S
JATS7-DUEARRILLANA TG . 2N BB B Haswell 5249 Core i7-4720HQ
REIBEE, XFRAMESE 2B EIRANBRETR, ZRESEPSH R
Aeh, ERA22NMEIETE, EHEAE2.6GHZEL. 4008472, TR A
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Windows 8173

15.635 (3840%2160)

Intel Core i7-4720HQPU# (2.6GHz)

8GB DDR3L 1600 (i@ )

128GB SSD+1TB HDD

NVIDIA GeForce GTX 960M/Intel HD Graphics 4600
382mmx255mmx*21.5mm

2.06kg

BIMES.6GHz, TDPINFERATW, ZaE-R2ZIntel
HD Graphics 4600, EXAZ=AHA400MHz, 550
FH1200MHz, b5, ZNE AR EE16GB
DDR3L 1600A%E#0 NVIDIA GeForce GTX
960MEE, EhGTX 960MIEHF4GB GDDR5#I
BEF. ATREBILNKINEEIR, HFRERT—IR
8GBHE, £ i ANEBIESCBHF,

BANANPNE SBARIECPURIGPUR AR
5 E, MM EIFECPUMRENSE . B ANIK AR
B2 Skt = K805, MG R SENiA
vz
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STUNNING VISUAL PERFORMANCE

Powerful Intel® 500
Series Graphics
Intel® HD Graphics

Intel® Iris™ and Intel® Iris™ Pro

4K to the Next Level
Content Creation
Display
Gaming

MOBILITY E!
A5H =

(ntel RIS (intel IRIS ! are
IRIS (inte s

/| 6th Gen
= ! ntel®
Sth Gen o
Intel®
Core™

PERFORMANCE

Y-SERIES U-SERIES H-SERIES
4.5W PROCESSOR 15W PROCESSOR 45W PROCESSOR

W S R G R 649 Skylake AL 22 4700

FB )5, W Skylake—Y. Skylake—U,

A Skylake—H CPU K B ik, HAERE, SR L AW R R,

Intel’s Skylake Microarchitecture

Increased chipset 1/O
throughput, Tablet I/Os,
Audio DSP Upgrade,
Sensor Hub

Higher resolution display

Biggerfwider core, better
instruction per clock,
improved power
efficiency

Enhanced ring/LLC for
improved throughput

Integrated camera ISP

Extended overclocking
capabilities

Faster DDR Memory

Advanced Processor
Graphics GT3 + eDRAM,
GT4 + eDRAM;
OpenCL™ 2.0 API,
DirectX® 12, OpenGL* 4.4

¢ eDRAM

B Skylake RME, B2 WA, ol BSRF, TRk AARAE TR

L ) JEreencyin
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Power Delivery Comparison to Haswell / Broadwell

Haswell /

Broadwell
CPU

[ Other rails (e.g. 1.8V, 3.3V, 5V) ]
are similar on both platforms

1-3 phase

Skylake

CPU

VecSA
1 phase
(non-SVID
on S-Line)

Skylake removed FIVR to deliver the best performance across a
broader range of thermal design powers

B Skylake R A MFIVR G, ©EILH 92| T E48 L, X3 T £ AR HE

GER Y)W

Instruction Window Keeps Increasing

| r—
Sandy Bridge Haswell SkyLake

Out-of-order Window 168 192 224 W
In-flight Loads 64 72 72
In-flight Stores 36 42 56 =
Scheduler Entries 54 60 97 4
Integer Register File 160 168 180 =&
FP Register File 144 168 168
Allocation Queue 28/thread 56 64/thread

Extract more parallelism in every generation

W Skylake E464-% 0 L3 47T K Z ot , K AHIBARITH] T RMER I,

et | 98
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SKL Core Microarchitecture at a Glance (1 of 2)

Segment optimization

+ Dedicated server and client IP configurations
Improved front-end

* Higher capacity, improved Branch Predictor
+ Wider Instruction supply with deeper buffers
* Faster prefetch

Deeper Out-of-Order buffers

+ Extract more instruction parallelism
Improved execution units

+ Shorter latencies

+ More units

+ Power down when not in use

+ Speedup of AES-GCM and AES-CBC by 17% and

33% accordingly

Branch Prediction
r<oche

3
Decode
&

pop Allocation

g

Execution
Scheduler

Execution - Memory
Units Control

~ =

SKL Core Microarchitecture at a Glance (2 of 2)

More load/store bandwidth
* Prefetcher improvements

+ Deeper store buffer, fill buffer and write-back buffer

+ Improved page miss handling
+ Better L2 cache miss bandwidth

* New instructions for better cache management

Improved Hyper-Threading
= Wider retirement

Branch Prediction

1-Cache pop Cache

4
Decode

4

pop Allocation

& 4
Execution Memory
Scheduler Scheduler

4

Memory

L L1-Cache

Ao

W Skylake Z MR M LB EIEF %, QAR ELE B0, 6k, MIRAR LR,
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Intel® Graphics Technology, Gen9 Scales to Multiple Sizes

GT2
GT3/GT3e

GT2: 1 slice

*+ 24 EUs

+ 3 samplers

+ MNew! Faster
pixel backend!
8 pixels/clk,

1 fill or blend

Slice Common GT3: 2 slices

* Plus added
Media FF
hardware

New! GT4:3

Slice

GT4e

slices

Multiple Graphics Sizes, Optimized for Different Power Budgets

Graphics Progressions
Skylake
Broadwell GT4 72eu+eDRAM
4% Gen Intel’Core™ | g_g 'ge:*eow U serles)
1| GT3 48eu +eDRAM | | GT1.5 18eu
073 a0eureoran | 12 2deu Rl
3 Gen Intel'Core™ | G73 40eu 6115 180
GT2 20eu i[6T1712e0
GT2 16eu GT1.5 12eu i
GT1 Beu GT1 10eu

Graphics i

22nm

14nm

Skylake GT4 Enables Leadership Graphics Roadmap

W A B R W A EUMAT T 69 A Slice B3 15 A2 48 8 2 A #9 Unslice B 3 20 A%,
Skylake Overview - Power Management View

+ Skylake is a SoC consisting of:

=16

- 2-4 CPU cores, Graphics, media, Ring interconnect , cache
- Integrated System Agent (SA)

PCle . On package PCH and eDRAM

h Improved performance with aggressive power savings
* Package Control Unit (PCU):

- Power management logic and controller firmware

- Continues tracking of internal statistics

- Collects internal and external power telemetry: iMon, Psys

- Interface to higher power management hierarchies: OS, BIOS,
EC, graphics driver, DPTF, etc.

W Skylake 7254645 4) L 937332 MPCUE R, 5 SpeedShift#h

Merseer 1100
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Multiplane Overlay

Main App
,  Composited buffer
8 DwWM N Display engine ]
L Main App buffer 1 1
Alpha blending i
— . s
mae Charms menu buffer 3
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HUEAMEFICV, BIFRER&L IR
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RECBETBAS, FXIERk:s
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PIRNIX LR S T 3785
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MO24bitIISMIDE S HIES =
25, BEIRZ AHexagon Vector
Extensions——Hexagonk&1"
R, BB RHVX, HVX& XA Li4b

MASHEA @

BRIR, —RPRMABTAIESEL
DSPXHFHIRAESCEER/IMR
Z, FEERTFTSIM D%D%éﬁﬂ’ﬂ%
t, BMESHLIIREZ
17, Rt SRS LA —
IRIEIEFH AL IRISTZ, SCEIRAE
A B HVXATEM LT
SAPHRINEE, BRI T 32T RES
fret. MMSTME, HV X3#F32(7AY
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Hexagon Vector eXtensions (HVX)

Hexagon DSP in Snapdragon“" 820

* DSP Extensions for Advanced Imaging and Computer Vision

MULTIMEDIA ES

* Achieve Performance / mW substantially better than CPU

COMPUTE DSP

MODEM DSP

Sompdmgn, Advoris w1241 we o prodects of Guskoses Toctvokagen, b

W 5282089 25 M e h e X o T H, R EBRAS204E A T ZHMDSPE N, AR oo Techrckoge, . Al ighis s
U 26
;@EEZJ%&S{? #SEDSPAMODEM DSP, 4% #4148 Hexagon 680257 i B Hexagon 6808 HVX T 5 584 o 574 46 5 4

HVX Architecture — Memory

» L2 s the first level
memory for the vector
units

HVX Architecture — SIMD Extensions

+ Large SIMD Extensions
- 1024b SIMD * 4 vector-slot VLIW
- 4086 result bits / cycle

= 256 8x8 mpy, 64 16x16 mpy

» 32 1024-bit vector registers

« B/16/32 bit fixed point

» NO floating-point
~ Smaller & Lower Energy Design

blo] | vu

b[3 bi2| b1
”] “[ ” = Large primary nn:mor,u

seen on small |_1
~ Single cycle Load to Use
- Supports full BW
- Simplifies programming
= L1/L2 is kept HW coherent
 Streaming prefetch from
DDR to L2
= Vector units support
+ Performance is sufficient for UHD video variety of Load/Store
post-processing, 20Mpix camera burst widl instructions:
mode processing ... and more Unaligned —

- Algorithmically not needed for majority of aes
CV/imaging Apps Lanes31to 1
» Special ISA: Sliding window filters,
LUTs, Histograms

yvo w1 v2 V3

! - Per-Byte Conditional
1
|

ualcomm Technologies, Inc. AR Rights Reserved Gualcomm Technaiogies, lnc. Al Rights Reserved

B HVXARSMIDZ #E W HV X ¥ 54 2 %t
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FBIHT T—PSMMU (System
Memory Management Unit), &
LB SRR AT SHINIEIE,
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Hexagon 68012FH3IER.
BR{ICBERE

BESEREEEXHexagon 680
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System Features — Quality of Service

System Features — SMMU

= Multi-Thread

ARM Cc mpldmkf\‘HUaI[) s for Zero-

yy data sharing with CPU

|,.’.'r. offload

(concurrent a Computer Vision (
= SMMU supports m ks to allow sharing
with multiple different addr n CPU
= SMMU can be used to support processing on Secure Content
managed outside of | ILOS
Internal &
2:":: External QoS
Signaling 680 DSP with
HVX
512K L2
Soft L2 e
Partitioning
CPU =
Complex emnory Memos
o Controller “nmﬁyﬂ
......... riciogh nc. Al Rights Fies omm Technologes, inc, A1 Rights Reserved

M Hexagon 6807 VA K AF ARG K 0 BB ST A B 5438 2124 W SMMU 7T A B 42 5) S4B 4% iy

Coremarks

HVX Architecture — Scalar core

* Many target applications have both
scalar and vector components

» Good control performance means less
need to move control parts of an ? 0
application to the CPU A &
- Easier to offload a full algorithm rather :
N partition it

- Support apps with .
vector-»scalar-»vector dependenc 20
loops

MELETRNGRAR, EHESHE
SR T RMEE, KRR, R

O, %f Hexagon 680 & B
ggziﬂﬂiﬂﬁi’ﬂiﬂ‘ iR FER

= Keep data local in cache

- Avoid CPU power

W Hexagon 6804845 8 20 2L 22 A%, ik FR AT 0 A 45 S ARALIE o

Source Qualcomm intemal Performance Evaluation

M 338 % 1697 % Hexagon 68049 — 2L b 56 M 5K
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