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K1: RESHRERIRE

PRI, A TV IEAE PR B AURF & U 284, A48 DU AN 8 B P RE ST 88 2, i T 1)
EHIALEE (DSP. GPU) M58 &I AT R MAEHIBESE (FPGA) o [IBE T, MEFIAEH R G F T (F 55 7

o IREAFEEIT (Hltn CPU) EEA AN BRFER A 2 FER B 2 FRPAEH 3, BEMREY R
THI 52 BRI .

o REMFEHIL (FlUn DSP. GPU) 7E—4H T %5 (AT AT U1 5 bR B8 L AR i (H i T 1766 2%
EREEARIE, EATE 5B iR 50

o TWI4RFEEZH (U FPGA) AT LIKE W HUAR I 4 e O ST R E ), I A 1A e 928 D% 7R sz f I
CEIIR ZE2 BhAh B RN EE 4540 (B anE 40 ) 5 T R P det:, B S0 0  fe 45 b
BAC AN R Gm B, AR L Er . S0 2.
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FARLEMERE LA W R A3 T, s 2 T B AT A KR edE, IR s vE S Y. ACAP 7Rt
EATFERTL A, WUITFEEDAH . ACAP A SCHF M nfs, BB TFIFRET C AR THERM IR

T iXEeSepE BA K Shell, B35 EAEKA DMA. NOC FIEE R A1 it 24 ) 2o 1 e il 22 47— Bk &
Ml (PCle® Y CCIX HR) , M4 7 PR RTL TAEMER.

B ACAP ZERITE 5 M T s ok 7 B 8GE . sillid —ANG— 1 T B N RAt T — e ek
[PIAE A i & . R T HEEMH M %2 RN R R 2 Fism AT o filtn, FELERH G Al JLEs2
SIHEMT FTCLZEAEZEZL A (f54n Caffe. TensorFlow) HEATZhG: Hofdi S AT LAd TR ZEARAG I B (43
W1 5G Lk 2y H CIEF TR, LSRRI RN SR AT LB AL S RTL S N AT
A RTL #2418 2] ACAP.

AAFHEW T HAEGKAEET CPU M EAR AT AR FRE, FEgsT 7 A, @ THRRE
Versal ACAP— WA K F P&

AACP )= K FEZARHELHE:

1. AR ——re il S R T RSE P T RIS o

2. PE——EbR S N, AR BRI R S A 56 ok, HEhE R
R RPREYLTEIL, UK EREM% .

3. FHIXHEMERE —REW HICER, SCHLZZAP R 7.

HEH ACAP: TH AT A VHE I B ARiA

ACAP IR mAE T EG G TH—RbrE S5, HIER 5 BN GET1 % . NoC il 77 &3 WU 2 LUK EAT
&, A9 1Tb/s+. Bk NoC 2 4b, FIgwfsi@iE (FIELRM RAM BU) STRRIGERAF il 8% 17 90 SR
] G FEAAE A S0 AN FAR ST AT R AL GRS T FMt I T v il A7 U 5 o [ A ) v B S A
I SEANEE ). ZILIA 4.

© Copyright 2018 Xilinx
WP505 (v1.0) 2018 410 H 2 H china.xilinx.com 4


http://china.xilinx.com/

& XILINX. Versal: B 2X Hi& M T+ II#EF & (ACAP)

BT % Hi&MN 5| % Bees| &
A
o Al 514
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—
DSP 5] %
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-t B X -
MIPI 112Gh/s
PCle HBEM DDR LVDS 58Gb/s Nx 100G 600G B
CCIX LPDDR DYNE] #% RF
3.3V GPIO 32Ghis
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K 4. FREB Versal ACAP IfE &

bR 5| ST X% Arm® Cortex-A72 #J5, 53R E—1X Arm Cortex-A53 #ZAH L, % ALLFEMEREIR
m T 2 5. R IIZEAAT Tam FinFET T2 IIFEMZE A, DMIPS/WAT 55ERT 1T 16nm ST ZEAH E i =
T 2%, SRR B HBER N KETENLR, 24 ASIL-C IAIERT (1) UltraScale+™Cortex-R5 byt 5] %
SN R WL EFER Tnm 1T .

BTG 5] 5 T g AR AR A AR T, S RO TR IR T A AT IE . B T SCRFIEAT et
b, BT DL g AR I e LK, LU T X R THIEATE 55 A R R 4. SRR GPU AT CPU
FLE, FER B RE T BT LIl T e IR RN ) PR T SEAE A AR 9 . KR IL G IE 5 T)
¥6, DLRARACKZ D AEX B I R

BRETI T —HAB KR 2T (VUW) A48, 28R (SIMD) AR5 HE DL K A E 8 F B, ARk Ta]
0 LRI B N 9212008 100Th/s. X AEALES 2% ST MK {5 5 4L 2 (DSP) N FIPERESRTT T 5-10 i

WA 1 R, R R EAA R EERARNE S, M T Versal 2347 il & .

1. https://china.xilinx.com/news/press/2018/xilinx-announces-availability-of-automotive-qualified-zyng-ultrascale-mpsoc-family.html
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# 1: Versal #F7= R4, T, UREERE

Versal =R 44

FEWY

HERE:

Versal Al Core

Hdge . oLk

AR BT i

Versal Al Edge

R ok, THk. A&D

B AT BN RO RE S A A SW

Versal Al RF

Tk, A&D. ik

H#% RF ¥4t 5 SD-FEC

Versal Prime

Bl HLk

WA Shell A&

Versal Premium

AL M 5NE

KT BIER G E RS RT 6,
112G SerDes #1 600G %% IP

Versal HBM

Hiit, AL, Wk NE

i HBM 207 &

%
o HIFRIgWAETE
o FAINE

Rk AR fE

SRR AR

F B 3E R STRF B B 38 R 3

Versal ACAP it E@ NAEEF,  5) TAEBAF R AT IS TORAEMIN ISR, S 51 A SRR AT
JSFH e KT I . R RE 51 B RE S IR L35 S AN FH I ZE 80 DSP B0E . U@ R 51 N 18— AR T 4
REIZRNS AT FIFAATINGE . 2 4% CPU NRIA N 3 R G2t 1 Axii iR A U550, B> Versal
SR BTSRRIk, 20K 5.

in3%E 5 %

TR B EENHHINET G (ACAP) 455 T RE . AN H@ NS, R4t 7 = K3l \EH L
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o HURAN Al B} AT DL B AR HE KA HESE P R, JFAE A Versal ACAP 4y FH S8
A BRI

o AN HIF RN GUE SRR MR — AT RIS, R AR, BT LAEH Versal ACAP il
FEREBARIA

o TE{FBE A R AT L4k SE{d ] Vivado® Design Suite #E/T 44t AR Versa “F- & (5K 1/0
AT NoC 4 ki T A& R 1A] .

Z 1K 6.

HdIAl BRTT RN
IAPEECNER Y
TR AT Btk
BEfER RS BLFTER HF
N PN

ey

. - BRI RER
l
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A6: Versal FERBGEZMS

TR, RS2 HENNMAHARE

FIE N2 B S T 5 AME DA VT ] IXELFE RIS LA FE 28 AR O 7650 Fh o0 N
o AN R B TR T N CPU L, AR IR A AR BEES o EBENL CPU A Versa “F- & Al 4 fE
TR CFRN Shell. ££/7Y Shell BL4E 57 2R A R w247 —EUCHEL, & Thnid#s (CCIX) 23l
PCle Gendx16 #11. DMA #=iil#%. /7 — S ds . SERBUAAE a2 HI 8 . TRtk e 24
ke

NoC A Bh & AME A LA AN 1P BB [ A AR L7 1), Bt A7 i s SR 12 1 i cf . Bt T
—AARHELL R TR ROREPFAESE, (A 5 BN T IR R] BE RS AT R RO
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AR IR

BARAI AT 4 (FPGA) FIEE T &/ (DSP. GPU) ik g~ B & T CPU Itk fEsE T, HR A Y
TR AR Veral ACAP [ 24N B THE BT SRS SR & T R, ACAP ZEM I BB 1k
HNMIFFERE S FEXMEMT, =Z8es mlmB I =5 IR

# 2 J45 T Versal ACAP #31h A&-2K i imi Bt e # .

# 2: Versal ACAP 5B#:1i%%

g/ FHE 5 CPU Xt |5 GPU Xttt |5 FPGA Xt R
B (HERD —— GooglLeNet vl (AR
I S Bk 43 % 2 fi 5 fi% AL FE K /N
GRS (HEED) — GoogleNet v1 (< 2
—2ms Ik AEH 8 % 5 i ms) CPU B} ZE 4k 5ms
BAR O N S&aiiy TR E#: Maxeler
89 % ANiEH >1 fi 2 R RSN E (VaR)
FE[R 2H 2 - \ . NEEF 5 #r Edico 2
- 90 f A& >1 fi L
PR 1TB $dE
91 % ANidi >1 1% BlackLynx 55} i
FEfE 91 fi%
16x16 5G e Lk < < A 5G mRETL R >5
K% 5G NER AER >S5S ek
PRI ANiE ANiEH >5 % >5 SRR
DSP TMAC ANEH ANiEH >5 % @it 27 TMAC
A&D ik BRI AR A AR AT g RE R AL T BETE T4
AiEH AiEH >100 f% Bl 12 e B
AT ZEHEWT (<2 ms) ResNet50 Batch=1
AL 5| ZEHE T 17 1 3E BRI
AN H 3 % 15 % RE. LA ICEER ADAS
B 5h 2 g
.
o S ACAP 7= fh 411 & f e — B 5
WM HE <10W. 20W.
1 2 4 30W, LI JE & 2eishag
iy
TIN5 WX 48 i £ ACAP St RN 1P [4E
AT 22 K LR [ B0 SEBILAR
Bk AiEH AiEH 4 1% N RE.
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AP ONTERR: P87 HENTINE

B N LR BT AE DA TS T B RS v SRR B R SRIT A HE B~ AR T BT, (B 81—
I SEBL AR XE AT S KGR IO AL PR AEIRTT T, SR B AL PR AT 25 R A8 1 2 [ ) 5K 3 R & BT JE AT e
I e -

JRRFRERBI, FEARZ HOH N B REHEWT 51 FAEA R 25 _ERCR SR T . Biltn, H AT
M F SRS S ST HEWT 51 BT 2 4 A HBM £ 4i# 45 (7.2 Th/s IS Al #5117 98 ) A RE B fes 1k
e, HEATEETRAF AR E LR AN 25-30%,  FF SRy B AT R T 025 IR AE AN 52 1 o Rk
7 S0 P P AR AF i 2% 2 BB RE S BT R BEALEE, R Wi At X B A 2% R R AT AL, JF
L FPGA B4R R KA I FAT R LI

#lan, GooglLeNet [ Versal V& SCI AR (EGURA S ER L T HimitERe, 44 i Skylake

E
Platinum CPU(Q2) ¥t & mth 43 £, EEARTHITI GPU [ZH 5kl 211 REm 2 3 %, JF HIUFE AR,
ZHE 7.

PLAssE S RN EBURTUHERT (7

gL )
g
&R
—
>
@
b4
[0}
-
(@]
o
o
O]
i CPU =i GPU Versal Al Core ACAP

WP505_07_092818
/&7: GoogleNet tERE (<7ms BIZE) = HuE g CPU HERERHS 43 £ 1,2

1. JE 1N Xeon Platinum 8124 Skylake, c5.18xLarge AWS 5245, Intel Caffe: https://github.com/in- tel/caffe.
2. V100 ##EHLE Nvidia HiARMEY, “RESSIFE, AlRSEMRMBCEITHNER KK .

2. Xeon Platinum 8124 Skylake, c5.18xlarge AWS =5, Canonical, Ubuntu, 16.04LTS, AMD64 Xenial Image ## T 2018 48 H 14 H, Intel
Caffe. Git ilt4<: a3d5b02, run_benchmark.pyunmodified.
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B 5 D AN WTER AR TR I 2%, 2 ANPPE IR 2% n] DUBERRAE — 2, RO N 1 SIS S i 48 1Y
ZRIPERERT K. BN, SCi DHERIRER EIR T HHOOR, BB, MRS, ORREHUEE, A&
JRETE A RS H TR 2] IXEWRE X TN, PRI 2% 1) B SE RSN 1 5 1%

B S R IR, PR P TR, bR R AR LA A AR R A

KA. BRI T RIS

o CHRBHI SN, BN ER EES R 3).

o BEE HAEAMILEN QWL SHEH) Rkl kmamil (. TR m
I, M TR 2

XA EER TR EH R AL B, X S EUET CPU AL T GPU HIMRR T SR INIE E 1) e TS AF I A
R RVERE R T . R R CPU IR SEAR PR thiik Sms, 10— B IELE 7ms LLT, H &2 @i
GPU & LR 2 HIVERE N FF. 1A Versal ACAP REWS LI #E2 IPERESKBLR T 2 ms IFAE. 2 LA
8.

I FERUR AL (<2 ms) HLEE2E ST HENT

GooglLeNet v1 (E{&/5h)

T CPU =i GPU Versal Al Core
WPs05_08_002818
/A/8: GoogleNet SERT{ERE (<2 ms FFZE) =/ H & ¥ GPU (Nvidia) 8 % 1, 2
1. JE 1N Xeon Platinum 8124 Skylake, c5.18xLarge AWS 5245, Intel Caffe: https://github.com/in- tel/caffe.
2. V100 ##EHLH Nvidia HRMEY, “RESSIFE, Al RSEMRMBCEITHNERRER” .
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Plk, J&F ACAP MR BT AT (1 AT gn A7t s SR M BE SR  1 B PERE MM AR~ ST i P g, thidR qlt
TSR etk , DRI R 0 82 FH SR SE AR BE A i FAO I 4E

HHE P LFFENIC

o2 3 1k (NIC) A2 SR T ROE . B O HERS , LI DS O P2 e o 38
PRI A, FEAUIFYS) f )y “HIAENIC” . T ThibfE Annapurna i H EHRE T HKHIR: &M
CPU FElI T T IR B AR TR, {8 100% H CPU JEL IR AT = AN Fy o 5.

BEE R RE NIC B e, FER BT Bl = K0S RE e b0 LUK M2 4 BB 2570 Bo MY e T
VRO, BEMGISATAE M SOINIE DI A i Pl S E BNt RN PR EEHA = 550, PASRERS 5 4%
B Vil — S AT S ThRE

FE R I Versal ACAP 2343 #5065 NIC ThRe 53T R EM RS2 IR G TH A5 B E WK, e XSk
HB 1 28 R L% (P FIH S —IR N SerDes LR S HF, B4 TH—18 NIC to TOR (HLZETHHS) 4%
P [F) BA3ETE 112G SerDes.

UEAh, W DLAEE A AR G L 5 25 4 H e B O i X £ NIC B
# 3: B Mg RRR

ik etk N
1% FmbERNE NIC o JERHEIE (K%, LSO. RSS) e Fortville
o HUR I/0 KM e ConnectX
o HLULRRIEEIE (VXLAN. GREO) o NetExtreme
2% JH - 9 4 s ) o JnE/fREE (IP %4 o ERME 2%
SmartNIC o HERUTREE (OVS %) e LiquidIO
o TYmFERFIEAKTY e Annapurna
e Innova
3K F T 2 S n i i) o NIHLERY ] o ERHE 3K
SmartNIC o PBERLBIEETD o MSFT (NIC+FPGA)
o BUEES T
o it (JE4i. Jn#%. Dedupe)

BE PO AR R
KLUk, FPGA —FLL M T-AEMREI%E, SUFABAS ITAES . R0 10 1/0 S5 sTbbity g M,

FER I (I INAFRAR T IC NI BEAt, AR 2 AT AR 2 48 2Rk 5 # #RE DX Sh 25 B R A 17 2
T FPGA HIIEFF AR S . GEIDRAH R BT ERAT RN 4555, 7 DISRASa KR FEE AR )
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KH ACAP Z2Fy, BRBNEEAVECE BN v] LERAE KB4y N (A FPGA) INIIHLAR #2315, M
TR 5 HcdE Fh oL a2 20 (LRI SR I AE . DIREATIZ E IF 30 8 10 i,

5G JTL£kiEf5

oL FH Ot 98 JC IR BERESRHESD 1Lk “6F 10 £E 10 157 IR AIE PR, 1E 2020 Rz s
s IR IR E A TR S TARTEERBOR, B8 “5G” o KL HAIIG S BLR & T ILA 38 R B3
t,

RO IR 16nm RFSoC 3 L, Bt 7 =SS

o ERUEFE RF EFEHR ADC il DAC
o fER LDPC Fl turbo ¥ ¥R IR HI M 244, (SD-FEC) bk
e 16nm FinFET LZH AR R HFIMEII#E DSP

W AT b 10 5 R B P KBl AR 1 RS i B 98 (R AR i, DL AETE 2k Fit v 8 I BTL 5 2 > HE
TR, DUIESRCHR G S HE B 9m ] S SR SR B M

fegim L b, —Heesk) il SEILE TR 5 DSP H ASIC RIFKEAS . Versal ACAP T\ T — Mg
518, IRKFERE LVHER T ASIC Al FPGA Z IAMESGI A ZERE, BFUOVERML 7l 5 558 TMAC. £
W 9.

FRB 5G MEE DSP HE 384 (16x16 Tera Feik-
Eimi#)

12

10

Int 16x16 DSP it+% (Tera MAC/F})

| J
0
16nm Zyng UltraScale+ RFSoC (ZU27DR) 7nm Versal RF #%4k &
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/A9: Xilinx RF 18L& & &
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B, B4R 16nm Zynq UltraScale+RFSoC AJ Sz 200MHz 16x16 fE T4k ¥ 7t (RRU), {H 7nm
Versal 25 F#% 2k B mT LS Bl 52 22 1) 800MHz 16x16 RRU. 2 LI 10,

A AR - U

WP505_10_092818

A/10: 16nm 5 7nm JCER HL 244 B B 1 S
BT E AL S (A HER BT RAE) , NEET ACAP ¥ Versal 72 S0 &I T — N4

RITI2Re IXFPEOR AT ARG 98GR 51 AN P S Bk, UAE e e e Bk s i, i AR IR
] 85%. Z LA 11,

TR HRE (5 4G M)

it
% H bR

30
25
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5
0
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H & MIMO F % ilg 2 MIMO
IIILER S )

WP505_11_092818

A 11: Foeim RN S EIRRFR KX b

FER DIV T E— X BT DU Fh SR ARV SRR NS LR RS . B 3% RF SRAE ADC F1 DAC, &kt
SD-FEC 015, 3T m#E R &N DSP, ULAAESL AT gmfe fOHLEs 2% STHEWT 51 3, 4T b 5 — 3 H IE
f¥) 5G F LI gk .

B, K12 #5387 ACAP ZERC R A M L4 7 R A E & Al/ML FRBIBEFTHI7” . RF JRIE 2> 288 7E A
HITCLEH N A R ERMER, AT R RIRA AR, H Al HLds

SEFAR, ZEIERRG IR MR AR 38%, LA NEIRIHER R & H 20%.
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A12: LT HREOBFTEE (DPD) MFRTT

FENRSE =B

FPGA IR FEAT DSP fit KDLk — B2 14 2 B by A 3 ik SE B SCkE . SRTT, ADC BRIl
BT C¥ ADC RFESRSEm RIS ET I K, XESR DSP fg /L EUSAH R R &

FT R ER5ERK DSP 51885 Al HLEs 22 IR A, M08 -S B DAL A a3 = b, sk s
B IERON AT RE . B S K XSl ) R 2R 1) BB SRR RN AN - 38 R IBAE s — B2 88k b, BtAE
R R R R &M TR, AN ZIE 17 TMAC ) INT24, 5% 24 TFLOPS [ 32 177 Huks 5V 55 DSP.

REZ BB (ADAS)

FERBAERT iR TR BEy7 ARk X 48 2 e e n] SEE R I IR R G207 T ARG 1 A&
AMEY . FRBFEARZE LT, DI SEU RN, JFREFERIA 125° C FIERE FigfT, 458Xl
FRLBE NS 22 ST 5%, ATSEMERI T &7 T i =F & 400 S 28 R B AR TR AR 3E VR 4 2 B4 B
ZY: (ADAS) FIA K HBN B MR ER AR, 245 ik, 8RB CLMH R & MR EMss fHET 1.5 124
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