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OTHA3 OT OTBETCTBEHHOCTM

MATEPWAJIbl MPEAOCTABNAKOTCA MO NMPUHLMNY "KAK ECTb", BE3 KAKUX-/IMBO ABHbIX MM NOAPA3YMEBAEMbIX TAPAHTUN, BKNKOYAA, B
YUCNE NPOYErO, TAPAHTUI B OTHOLLEHUW UX PbIHOYHbIX KAYECTB, HEHAPYLLEEHWA MPAB HA MHTENJIEKTYA/IbHYKO COECTBEHHOCTb U/N
MPUTOAHOCTU K NCMOJIb3OBAHUIO B TEX NI MHBIX KOHKPETHbIX LLE/TAX. HWX MPU KAKNX OBCTOATE/TIbCTBAX KOPMOPALIMA INTEL UJTN EE
MOCTABLLMKWM HE HECYT KAKOW-/IMBO OTBETCTBEHHOCTM 3A YLLIEPE (BK/HOYASA, B YAC/IE MPOYETO, YMYLLEHHYIO BbIroAY, NOCNEACTBUA
NPUOCTAHOBKM MPEANPUHUMATENBCKOW AEATENIBHOCTM UM NOTEPKO AAHHbIX), BbITEKAIOLLNI U3 GAKTA UCNOJIb30OBAHMUA
MATEPUANOB, JINBO HEBO3MOXHOCTU UX NCIMOJIb3OBATb, YTO PACMNPOCTPAHAETCA N HA TE CZTYHAN, KOTAA KOPTIOPALUWA INTEL BbINA
NPEAYNPEXAEHA O BO3SMOMHOCTU HAHECEHMA TAKOIO YLLEPBA. YYUTbIBASA, YTO 3AKOHOAATENBCTBO, AEMCTBYIOLLIEE B PAAE
OPUCOMKLNN, HE AONYCKAET OFPAHUYEHMA NN OTKA3A OT OTBETCTBEHHOCTW 3A NOBOYHbIN MM KOCBEHHbIN YLLEPE, U3/TOEHHOE
BbILWE MONOKEHUE MOMKET K BAM HE OTHOCUTBCA.

Kopnopaumsa Intel n ee NoCTaBLLMKM HE rapPaHTUPYIOT TOMHOCTM UM MNOMIHOTbI TEKCTOBOM UM rpadmyeckoit MHGOpPMaL MK, CCbIIOK U MHOTO
cogepkaHua matepuanos. Kopnopauymsa Intel Bnpase B ntoboe Bpems 1 6€3 npeasapuTeibHOro yBegomMaeHna BHOCUTb 1t0bble M3MeHEHUA B
yKa3aHHble MaTepuasbl, @ PaBHO U B NPOAYKLMIO, ONUCAHMEM KOTOPOM OHM cayKaT. Kopnopauus Intel He 6epeT Ha ceba Kaknx-1nmbo 0b6a3aTeNbCTB
no obHoBNEHUIO MaTepuanos. MHGOpMaLma O TecTax NPOU3BOAUTENBHOCTU NpeaHa3HaYeHa UCKNOUYMTENbHO A1A CNelnanncTos B 061actu
KOMMbIOTEPHOM TEXHUKN U MPOrpaMMHOro obecneyeHms, 061a4atoLmx COOTBETCTBYHOLWMMM TEXHUYECKUMMN 3HAHUAMM. MoKynatenam npwm
NPUobpeTeHNM KOMMbIOTEPHbIX CUCTEM MW KOMMOHEHTOB NOMMMO NPOU3BOAUTENBHOCTU C/lIeAyeT TaKKe Y4UTbIBaTb UMHbIE XapaKTepPUCTUKN
COOTBETCTBYIOLLNX CUCTEM M KOMMOHEHTOB. TecTbl MPOU3BOANUTENBHOCTU U PEUTUHIU U3MEPEHbI HA KOHKPETHbIX KOMMbIOTEPHbIX CUCTEMAX U/UNK
KOMMOHEHTAX M OTParKkatoT NPpUBAN3UTENBbHYIO NPOU3BOAUTENIBHOCTL NPOAYKTOB Koprnopauuu Intel B eguHMLax AaHHbIX TectoB. J/lloboe otanyme B
annapaTHbIX MW NPOrPAMMHbIX KOMMOHEHTaxX UAM KOHGUIypaLunm MOXKeT NOBAUATL Ha pe3yabTaTbl U3MepeHUn. [JonoHUTeNbHYO MHPOpPMaLUIO Mo
Tectam Npon3BOANTENLHOCTM U NPOU3BOANTENBHOCTM NPOAYKTOB Koprnopauuu Intel moxHO y3HaTb No aapecy:
http://www.intel.com/performance/resources/benchmark_limitations.htmTecTbiTpeTbuxctopoH. Kopnopauus Intel He KOHTpoAUpYET U He
npoBepAeT NpoBeAEHNE U pe3ynbTaTbl TECTOB TPETbUX CTOPOH UK NYH6AMKaLMM pPe3ynbTaToB TECTOB B UHTEPHETE Ha KOTOPbIE €CTb CCbI/IKM B 3TOM
npeseHTaunmn. Kopnopauusa Intel npeanaraet Bcem 3anHTEPECOBAHHbLIM NOCETUTb YKa3aHHbIE MHTEPHET-CTPAHMULbI U YyOeaAnTbCA B TOM YTO AaHHbIe
TECTOB TOYHO OTParKatoT NPOU3BOAUTENBHOCTb CUCTEM NpeasiaraeMbiX Ha PblIHKeE.
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Intel® Mobile Product Roadmap & weuen

. Coffee Lake: CFL ~ Gemini Lake: GLK
i Whiskey Lake: WHL Cherry Trail: CHT
Comet Lake: CML

H Processors
CFL-H 45w k", up to 6C, Intel® UHD Graphics CFL-H82 (Refresh) asw k’, up to 8c, 24EU

(I el KBL-G? 65w/100w, 4C, Radeon * RX Vega M Graphics

CFL-U 28w, up to 4C, Intel* Iris™ Plus Graphics 8 ICL-U, 15w, up to 4C, up to 64EU, Supports DDR4 & LPDDR4x, WiFi6, Integrated Thunderbolt™ 3

CML-U v1, bpr4/LP3 15W, up to 6C, up to 24EU, Supports DDR4 &
WHL-U 15w, Up to 4, 24U 3 e

U Processors

KBL-R 15w, 4c/2¢, Intel® UHD Graphics 8

KBL-U 15w, 2c, Intel®HD7

Graphics

|CL-Y 9W, up to 4C

,up to 64EU

N Processors I -
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Y Processors | RaldlBa 2T 1Y AML-Y42 7w, up to 4C, up to 24EU




10¢NOKONEHME NPOLLECCOPOB INTEL™ CORE™
BCE KOZ0BbIE UMEHA

ICL U/Y-series AML 4+2 Y-series CML U-series

10th Gen Intel® 10th Gen Intel® 10th Gen Intel®

Core™ i3/i5/i7 Core™ i3/i5/i7 Core™ i3/i5/i7
processor processor processor

10th Gen or 10th Generation is approved usage
*H-series and S-series will continue to offer Intel® Xeon® workstation processors
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http://www.intel.com/benchmarks
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[IPENCTAB/IAEM ICE LAKE: 10HM NPOLLECCOP

SUNNYCOVE CORES
Up to 4 Cores / 8 Threads
Up to 4.1GHz

CONVERGED CHASSIS FABRIC

High Bandwidth / Low Latency
IP and Core Scalable

NEW MEMORY CONTROLLER
LP4/x-3733 4x32b up to 32GB
DDR4-3200 2x64b up to 64GB

INTEGRATED THUNDERBOLT 3

Full 4x DP/USB/PCle mux on-die
Up to 40Gbps bi-directional per port
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NEW GEN11 GRAPHICS
Up to 64EU and 1.1GHz
>1TFLOP

NEW 2X MEDIA ENCODERS
Up to 4K60 10b 4:4:4
Up to 8K30 10b 4:2:0

NEW 3X DISPLAY PIPES
Up to 5K60 or 4K120
DP1.4, BT.2020

IMAGE PROCESSING UNIT 4
Up to 16MP
Up to 1080p120, 4K30



SUNNYCOVE MICROARCHITECTURE
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Larger key internal structures
Larger caches

WIDER

4->5 Wide Allocation
8->10 Execution Ports
2x L1 Store Bandwidth
3->4 AGUs
1->2 Store Data

SMARTER

Improved branch prediction accuracy
Reduced Effective Load Latency
Client-Optimized Implementation
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HASWELL SKY LAKE |CE LAKE
L1 Data Cache 32KB 32KB 48KB
L2 Cache 256KB 256KB 512KB
2Tt 1024 oo weatazatorzan
pop Cache 1.5K pops 1.5K pops 2.25K pops
000 Window 182 224 352
In-Flight Loads 72 72 128
In-Flight Stores 42 56

725

SUNNYCOVE MICROARCHITECTURE

NEW CAPABILITIES

New Instructions for Crypto Performance
- Big Number Arithmetic (IFMA)

- Vector AES

- Vector Carryless Multiply

- Galois Field

- SHA

Additional Vector Capabilities

- DLBoost - Inference Acceleration
- VBMI(Permutes/Shifts)

- VBMI2 (Expand/Compress/Shifts)
- BITALG (POPCNT, Bit Shuffle)

Security Features

. User Mode Instruction Prevention (UMIP)
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[IPENCTAB/IAEM ICE LAKE: 10HM NPOLLECCOP

New Sunnycove Cores

Up to 4 Cores / 8 Threads
Up to 4.1GHz

New Converged Chassis Fabric
High Bandwidth / Low Latency
IP and Core Scalable

New Memory Controller

LP4/x-3733 4x32b up to 32GB
DDR4-3200 2x64b up to 64GB

First Integrated Thunderbolt™

G

Full 4x DP/USB/PCle mux on-die
Up to 40Gbps bi-directional per port
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New Genll Graphics

Up to 64EU and 1.1GHz
>1TFLOP

New 2x MEDIA Encoders

Up to 4K60 10b 4:4:4
Up to 8K30 10b 4:2:0

New 3x Display Pipes
Up to 5K60 or 4K120
DP1.4, BT.2020

New Image Processing Unit 4
Up to 16MP
Up to 1080p120, 4K30



JBONHOUNA NPOU3BOAUTENDHOCTH TPAOURH INTEL

Average 3DMark11 / Fire Strike (TGP)

WHL U42 24EU ICL U42 32EU ICL U42 48EU NVIDIA MX150 ~10W +
15W 15W 15W 10W CPU

INTEL"EXPERIENCE DAY



NOTPACAOLLIME OCOBEHHOCTH HOBOM [PAGHKH

TexHonorua

Adaptive Sync

Decode / Encode

4K HEVC Encode Speed

Encode Quality / Compression
Codec Support
Color Compression / Bit Depth

HDR Support
Display Pipes

Single Pipe Resolution

Gen9

No
4K60

1x

1.0x

HEVC / AVC / VP9

4:2:0
10-bit

Yes
3
Up to 4K60

System CLIEY orke;m sed on projections and subject to change. Gen 9 performance is based on KBL-R U42 system

Genll

Yes

8K30

Up to 2x

Up to 1.3x

HEVC / AVC / VP9

4:2:2 [ 4:4:4
10-bit

Power Optimized
3
Up to 5K60 or 4K120

17
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BAPHAHTbI IPA®UKH B POLECCOPAX ICE LAKE U/Y

Media Graphics
Segment CPU Brand EU Count P
Encoders Brand
i7-1065G7 64EU 2 Intel® Iris® Plus Graphics Y
R\
[V
i5-1035G7 64EU 2X Intel® Iris® Plus Graphics
U 15W RIS PLUS
i5-1035G4 48EU 2X Intel® Iris® Plus Graphics £
i15-1035G1 32EU 1x Intel® UHD Graphics
i13-1005G1 32EU 1x Intel® UHD Graphics
i7-1060G7 64EU 2X Intel® Iris® Plus Graphics _\\\
Y OW i5-1030G7 64EU 2X Intel® Iris® Plus Graphics -
i5-1030G4 48EU 2X Intel® Iris® Plus Graphics |R|ISN‘TPE|.LU3
i3-1000G4 48EU 2X Intel® Iris® Plus Graphics GRAPHICS
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10¢NOKONEHME NPOLLECCOPOB INTEL™ CORE™
BCE ROZ0BIE UMEHA

ICL U/Y-series CML U-series

10th Gen Intel® 10th Gen Intel®

Core™ i3/i5/i7 Core™ i3/i5/i7
processor processor

10th Gen or 10th Generation is approved usage
*H-series and S-series will continue to offer Intel® Xeon® workstation processors



CML U PROCESSOR KEY FEATURE ADVANCEMENTS

14nm CPU / 14nm PCH

14nm CPU / 14nm PCH

cPU * SYSmark’14 SE: targeting 1.10x vs. KBL-R? 4 ﬂ |£|1 p a * targeting significant performance improvement over WHL U42 6 ﬂ |£|-|e p
GEX * Gen 9 Intel Graphics; up to 24EU * Gen 9 Intel Graphics; up to 24EU
* 3DMark’11: parity with KBL-R U421 * 3DMark’11: parity with WHL U421
. * DDR4 up to 2667, LP3 up to 2133 v
Memory DDR4 up to 2400, LP3 up to 2133 « DDR4 up to 2667, LPDDR4x up to 2933 (only on CMLv2 U)
Imaging * None — need to use USB camera * None —need to use USB camera

Media, Display, Audio

HDMI1.4/HDCP2.2, DP 1.2
Quad-Core Audio DSP for high fidelity, low power audio and multi-personal assistant
supported Wake on Voice

HDMI1.4/HDCP2.3, DP 1.2
Quad-Core Audio DSP for high fidelity, low power audio and multi-personal assistant supported
Wake on Voice

1/0 & Connectivity

CNVi (integrated 802.11ac and BT5.0)
Integrated USB 3.1 Gen 2 (10 Gbps)
Thunderbolt™ 3: Titan Ridge w/ USB 3.1 & DP1.43 or Alpine Ridge

CNVi (integrated 802.11ax and BT5.0)

Integrated USB 3.1 Gen 2 (10 Gbps)

Thunderbolt™ 3 : Titan Ridge w/ USB 3.1 & DP1.43 or Alpine Ridge (Alpine Ridge support on
CMLv1 U only)

with attestation via Nifty Rock 1.0 + Intel® TXT (starting Windows* 10 RS6/19H1) for
Intel® vPro™ clients

WWAN * XMM 7560 M.2 * XMM 7560 M.2
* Intel® Optane™ SSDs/Memory, QLC PCle Intel® SSD 6 Series, Teton Glacier (Intel® * Intel® Optane™ SSDs/Memory, QLC PCle Intel® SSD 6 Series, Teton Glacier (Intel® Optane™
Storage Optane™ Memory M10 series + Neptune Harbor QLC SSD on a single M.2 module) Memory M10 series + Neptune Harbor QLC SSD on a single M.2 module)
* PCle 3.0, SATA, SD 3.0, eMMC 5.14 * PCle 3.0, SATA, SD 3.0, eMMC 5.1*
* WHL features +
* SGX 1.0 e Secure biometrics * “Devils Gate Rock” extending IRBR SMM HW access protection capability to other platform areas
Sty * Corporate: Intel® Authenticate hardened MFA, Intel® Runtime BIOS Resilience (IRBR) (CPU registers, 10, etc.) on Intel® vPro™ clients,

Intel® PTT (integrated TPM) option with FIPS 140-2 L2 certification and Intel® TXT support for
Intel® vPro™ clients
RPMC support in SPI Flash for PTT

Manageability

Intel® AMT for remote out-of-band manageability of Intel® vPro clients
Intel® Endpoint Management Assistant for cloud-based management of Intel® AMT
capabilities

WHL features +
Intel® AMT over Thunderbolt™ 3 dock and Foxville 2.5GbE Wired LAN,
Intel® Trusted Device Setup (for more secure Drop Ship capability)
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Mobile U-Processor Line (15W) Roadmap

Q2'19 Q3'19 Q4'19

KBL-R ™
WLy 8t Gen Intel® Core™ processors

nth o e T This sku will be offered with 6-cores.
ICL-U
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Mobile U-Processor Line (New 15W) Roadmap

Q2'19 Q3'19 Q4'19

UmT
(13-8145U i3-100561 JN 3-1005G1
(13-8130U i3-101 100 Ji3-10110U

UnLT
" 5405U | 54050 JE 605U
54050 |
EZER EZER

UmV 2 oo
" 4305U | 43050 JNN 4305
39650 EER ETB

Y
42050 | 42050 JIN 5205
42050 |
38650 =

KBL-R -
i) 8th Gen Intel® Core™ processors

[CML-U] N
TCL-U 10t Gen Intel® Core™ processors
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Introducing Intel® Tremont Microarchitecture

Stephen Robinson | Senior Principal Engineer | Intel®
Linley Fall Processor Conference 2079 — October 24, 2019
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Design Target: Single Thread Performance

INTEL'EXPERIENCE DAY

Intel® Core™ class branch prediction

6 wide out of order instruction decode
4 wide allocation

10 execution ports

Dual load/store pipelines

Quad-core module

L2 cache up to 4.5MB
= Size is product dependent



ISO-Frequency Single Thread Performance Improvement

(Relative to Goldmont Plus)

80%
70%
60%
50%

40%

30%

20% . B = I N i 5 8B d ; i B - = - RN : | N
5 IIIIIIilllll I I | | Hi 1 7 111 1 HHm
0%

Single Thread Performance — Components of SPECint* Rate Base 2006/2017 & SPECfp* Rate Base 2006/2017
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Performance - Hybrid

Lakefield Hybrid Single Thread Power/Performance

Tremont s Sunny Cove
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Relative Performance
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DRAM INTEGRATION IN TMM Z HEIGHT
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