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ASICS™

Product Overview

4 Port / 48 Gbps SAS Initiator IP Core

I e T ey

The SAS Initiator Controller IP Core provides an

interface to hi

the parallel SCSI attachment of mass storage

g%ﬂces. Maximum supported bandwidth is 48
ps.

BERTES

The SAS Initiator 1P Core includes the following

features:
= SAS & SATA Speed Negotiation and OOB
+ SATA 1.5, 3.0 and 6.0 Gbps support
+ SAS 1.5, 3.0, 6.0 and 12.0 Gbps support

SATA Host IP Core

I R G e

The Serial ATA Host Controller IP Core provides an
-speed serial link replacements for

interface to hi
the parallel ATA attachment of mass storage
devices.

EEATIIRES)

This core is fully compliant to the Serial ATA 3.0

specification. The main features are:

« High Throughput: 550 MBytes/sec Read, 550
MBytes/sec Write

» Low Latency: 75K 10PS Read, 75K IOPS Write

{4k blocks)
« Supports 1.5 Gbps, 3.0 Gbps and 6.0 Gbps

USB 3.0 Device

[N QIGO0

A USB 3.0 Device IP Core that provides high
performance SuperSpeed USB connectivity in a
small footprint solution for quick and easy

implementation of a USB Device interface.

ERATIRES

The USB 3.0 Device IP Core is fully USB 3.0
The main features of the USB 3.0

compliant.
Device [P Core are:

USB 3.0 SuperSpeed support, 5Gbit/s
USE 3.0 PIPE interface
« [Integrated DMA engine

info@asics.ws

-speed serial link replacements for

IP Core

Power Management

Configurable, 1 quad, 2 dual or 4 single narrow,
or I quad or 2 dual wide ports

Automatic Identify and Reset Management
Automatic Connection Control

+ Support of SME S5E SATA protocols

= Multi-channel 5/G DMA support with on-

demand processing

= Multiple simultaneous connections per device

L3

Sustained 48 GBps bandwidth
AXI Interface

Native NCQ support
AXI Light interface for register access

« AXI Stream Interface and for data transfers

Full support for PIO, DMA and FPDMA
transfers

= Implements the shadow register block and the

serial ATA status and control registers

= Parallel ATA legacy softivare compatibility

48-bit address feature set supported

Power management support (partial and
slumber)

DMA Support

Up to 16 fully configurable endpoints

Bulk, control, interrupt and isochronous
endpoints and transfers

« Awtomatic Link Control and Managemen!

performed in hardware

User transparent error recovery and re-
transmission of packets

» Awlomatic Power State transition performed in

hardware (all power states supporied)

= Auwlonomous operation with very little

firmuware interaction
Full duplex operation support

Www.asics.ws
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MEEFEIL1EE (MLP)

T E O R RAE S, fE
Speedster7t FPGA E # & K
Speedster7t Ml #% %% > 4b ¥ 2%
(MLP) 2 R 3% 1 H. 0T 43 e (19 B oK
HIG. HlLas 53] A H 2% 2 2 i e
RIS, H SR 2 P AT A
IR 7 PR B K MAC B, MLE2E )
Sb PR IR A B AR, W] L
FEARAE FAEAT FPGA BRI MR
PATERVEBOMAT i B ThBE . HL%%
52 ST R PR AR 0E T — R A PR
BHE, M 56 To Lk HL AR I A8 1) R
FRTE E B I IR B 2 ST R,
PRARAL B 2 G5 7 55 1) AR S A AN
BIRBANE ST

gFie

HAR ASTC R VEREIE H AR &
Be RS Rt BRI Th e 46
ABEHAT IS TS5 CPU R fe R
Hig o Tk, (H H g A
S AE LR T, HAERE K IE S T

20 | WWW.IP-SOC.COM

PLL PL

CICICACICIC T ]

LI LT
LI IO 0T I I I I )
HiEREENEEE
8] O O [

[T

R 8

[ 10: TCTAHFE FPGA BHHFEFHITT 23 PCle Al GDDRe6 2 [HIAHRE

Bamary Operand
Caszads out Caseade out

P 11 Ml > TR A

ARCLLR; A TAENBZEEN, CPU CREH L FH K. FPGA 1£
PEREM RAE VEZ M S T R AT 5. BT & ERENIFATARH, Fit
MUBRGw A« A 5 A P A PR S & & 1 FPGA SRSEBL. Bz, T
FPGA FIfg k77 S W] LL4i ke LT [a], B s R e vk, JFH T A
Rt T SEBUAN T A R ) S
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IP Cores and Subsystems
for SoCs in ASICs & FPGAs

Compression Processor

GZIP / GUNzIP |P P
H.264 - HEVC 32b BA2x
JPEG - JPEG-LS 8b/16b 8051s

Automotivlg Subsystem

TSN - LIN AHB & AXI Fabric

CAN - SENT Interfaces - Peripherals
Nétworklng Security
IP IP

C ) uoe-Tcp - rTP Primitives
Ethernet MAC- HSDLC HSM - Secure Boot

Learn more at: www.cast-inc.com




T FARMF | TECHNICAL APPLICATION

mE
FESERE TN R, FEE B IUBGEOIGEOR, I B 5 3 R R B ey LA S I

PhEE MR 4%, BRI R IR A TS SIOnt T i i = At ok
BRAHEL . EP SR ZHINZNES mux EAsETEh, TP AHZ N I AR AR
(IR Eh SR, SR B BE I f2 3T Tnnovus T H A28 SRR BN &5 44 1)
AT AT I P A VR R, R AR AP S5 0T I clock spec
MR T o [FIRTE— AN OB 16nm top design FEETHRALJEH clock
spec BT CTS, FF456 multi-tap [ clock tree fitiZ, MAFHIMILERATLLR
IUFE run time, clock latency Z577 AR BERIHET:, e 00 H ZR M)
IR EESEEER, A R0k block 2 LR 7 e

AR Tnnovus; WUFRSZHN, It Multi—tap CTS

RS TNA02 SCERFRIRED: A

03l

Bt e B LS T 2 BE NS B3E Y £ (Advanced Node), LN 375 (AN
e[| Y A A Y S NI WA R AN TSR S D R K ey i)
S BT 55 I ) S B BB 0 PR k. a8 B 28 A (Clock Tree Synthesis,
CTS) M5, WEEME RN, "RE2 kAL S (Common Path)
(K>, B2 (On Chip Variation, OCV) FISSMANINN, CTS 3EARH
[A] Cturn-around time) ¥GHH, VLA LIpFEGINSE B, ik, 7E4#ise
Plrp, CTS ARf okl 22

TEASCH, fEBhT Cadence AWM EZNA RATL LA Innovus, 156
TN 5 2R I A R R I B LT3R AT b, AR BE T 3 b 5 SR H s
AT RE I AR DA R 7 28, TR, HETIRESEAT CTS SEBl, Jf 51k
4t CTS J5 RIS RAATRI L, e Ja WA SCHAT RS IR AT 1 — 20 4 b7 6

1 S-SR
1.1 EX
A, BRI R S5 ARG U0 R SR AR e
D A=A sink SAFIEIR Z APk
2) AR, WSl ] XA R, I8rKE (clock latency)

FORAR
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3) N BRI,
BB 1 R 3 R B T R B AR IR
(PLL) 2 [a] % #l 22 (congestion)
JBS P (timing) JAEEHUR, 4404k
RS, [ —WE R AR sink
PR TARFM skew o1, HA

— GBI E (timing talk).

1.2 EZMHEMCT SEMAIHER

—MEREBUR, BN AR e A
IPEPA, CTS Sl b2 AFE I T8k
g

1) H#s clock latency Z R
%, common path HJ-Is &5 # A B
MR R0 R R AR S EUK E B, ocv
SOMRLR, SR T PP shont B2
R

2) BFERAL (skew) EREE,
SRR A BRI 1 GHz
AT B, skew 1R AT REE I I B
) 10%;

3) RS IIFELL LB TFE IR
8w, 55 WILH (Signal D A
AEHHIAIEH] (violation) M.

1.3 BEHRCTSHE

FESLHY CTS ifE, —Mekutal2
TR CTS AT4dE (database,
DB), #X J& ¥ #E NDR (Non-Default
Rule), CTS FHZEIM cell, CTS target
SEEE, BIERERE SO (CTS
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N M- 4 = Nraga=
spec), AREFIAH CHIFATH B 25 G . BRI E T
Pre-CTS DB
& = "'"""‘Jm.m, Load pos-C TS liming congirainis
Pl e e i -1 Make preferred sedOpiMode seltings
ereate_routs_type —name CLK_NDR
ik gan Mk set_route_type =ne af, trunk, top}
i}
sel_ceopl_property ets_bulffer_celis ..
Confpan Do scl_ccopt_property cts_inverter_cells
ml_ceopt_property cis_gating_csils
Shiere target
= 2 racommandad for
o set_ccopl_property target_max_frans .
sel_ccopt_property targel_skow :I::ls:fgf ?’Tgn;
e & He
B [create_cocopt_clock_tree_spec] Spe: craation
aulomatically run
et s

[ 11545 CTS iR |

1.3. 1 RHMLSE CTS JiFEA7AE 1 ) i

40 CTS A2 AR R &, AR FIFEIAAE— 28, H
AT DL T JUAR

1) EBATH PP (Balance) RN, @ R E—
B T2 (slow corner), FfHZTEREANI B (1 BT 47 B
FIFHICHEN (cell insertion), LK/ (cell sizing),
PLRE LR K FE %2 (wire length adjustment) 257 Kk B
W 2EE B AR

2) BF X T M1 (fast corner), HBH HL 25 25 245 2 50 (RC
Parasitic Parameters) M2k 'T3(7E slow corner | balance
FIRS B AE fast corner FAZSA balance, skew RJAEZHE NN

3) FAER AR T e AT L E) ] (setup time) AR FEHS [A]
(hold time) Z[AJHIMHEE, XIHS U SIE HORUS: o

cleck
latoncy
T
Sl somer Fast somer

[ 2 [Al—HBIAE] corner N skew 2557 12

1. 3.2 SRAMESE CTS HAESKILR % I PSS A7 42 (1 17 AL
SRR B I R AL G0 CTS WiAs, EE2 i a0 R 1)

&

D B TRBREE IR, HBIAR CTS spec SUAFHIIT AT RES
EHEAK, EHE AR 10 N, 0T IEAR YR A JEE A
Gilliop

2) HBAERE CTS spec CfFH, FXSAIR skew group T
TR sink, — A RMEMAFRAEEE, 20T REFEUN PR
s
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TECHNICAL APPLICATION | KRz T

3) NS AR A I B T R AR

18 (narrow channel) BY 3% A &K 4F H) % 1%

(un—friendly path) HIHML, 1 HE S AL

CTS cell BN BEAGHFEL CTS G RAHAR
I o

2 SXRMENIME EZE

A5y T T A BRI T, SRR d ]
FIF Tnnovus T HSRSCHLE J4 4 4584911 CTS.

2.1 WitHe

AR T — AT TSMC 16nm T.2H)
—ANE R TESREAT U BASS RN R
2009 22mmk16mm, A 60 ML, g
JEIZ M MLL, Hor M9 KU R ERTLHTES
Bk, e 1GHz, SR TN
2L, AUZA R 26 JiA2i 479, HhdT
A E L 2k, Signoff J7 Ry AOCV
(Advanced-0CV),

4

[4 3 Floorplan

Floorplan KEHNEl, H KGN
top only ¥4H:
2.2 EFInnovusHIRTHpLEta st

Aoy, AT T Cadence 2 H 1)
Innovus T.H, XTIEh&E3ET 00, W
S T FEEA Schematic Viewer 1 Ccopt
clock tree debugger Fiff.

2.2.1 W BPLER 31

il 4, FAILAE A Clock A JAfFl, wIEA
EH, mMigsfEE T generated clock, H
top M block 2 [A] 3 7B 37 46 25 (1 I 4 B Sy
Clock A, f£ 1CG1 J5 f 2F 17 &% M 7> Hil 4%
(DIV2) JEHarfFat (R Toh) PR A o

BB #P g5 /H, mux 8 8 B
mux, SILFIN 8 AN, BT BB
NIEAESIE, HAE block WHFHEAT M40, SR)G
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P 4 I HE R

T80, RS E0E top only tHF T30 b B 4.

Yy¥EfiE b, PLL1 F1 PLL2 JEESRIL, {HRI PLL3 §E
BB, H PLL2 A1 PLL3 M2 i HAR S i 45 70 i) 12 4R 0
ATAEH -

FIH Innovus TH, FRATHATLIAGE] 8 i ABh7 mux
MRS R 100 24N 59F, BdR LRI B 1445 B n
B, HARFRZISR, B (X Se B 4 s 0 7 2R SR
IS5 B % dont touchs

2.2.1 SIS phES S

BEXT SR B g, G FRAT 2 R A AN b
Ja, PRHUH RBEAE S, AN region, TR B
cell, LLAiM#E cts spec, KM multi-source J5ajH1T
I e A 7 Aok S

2.2.1.1 Region %

w5 EECAREN region #T, TLLEFIBNE mux 1
ATEhIEHE cell B TABEENE PLL B s, g
WH region, WLMERIUWIE 5 FERIMKA, K EhiZiE
cell JREF PLL 34 L, FRAERBHAESELL I A detour.

2.2.1.2 spec 1%

BT PR ES R R BAR T, BATH Clock A J& HIZFAF
AR, —FONBE T IC6 onHItE, —2Nh
TI06 BT, HIXFEE W LLEARYE 166 AIAN RN
WS (1061, 1C62).

DAL =SR2 A7 88 Z IR BCH ALY timing talk.

1E spec 1, FATHEEEINERI 1C6 1E 5 S
ANFPRIF =

create ccopt clock tree —name icg ¥k —source
*+:%10G/Q —no_skew group

create ccopt clock tree —name icgl *¥kk —source
$kkk[0G/Q —no skew group

create ccopt clock tree —name icg2 ¥k¥k —source

F#+:%10G/Q —no_skew group
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%] 5 3511 region A IR cell 7

Clock A |

g el

clock groups A

clock icg2_****

[ 7 W Ry
MM, %5 clock tree AR 4 #5, W
7 Hie
2.2.1.3 multi-source clock tree SEI
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FEAE Sy, FAAUAFIA Innovus T H#AT multi-source
clock tree S,

Multi-source clock tree A—FHE T4 CTS AikkLat I,
FEH MR clock SEELTTIE, W LA SRR EE, M
ISE] OCV sZmm R, BARM7R = B R F2 B an il 8.

B X B8 P BRI H-tree ¥ 73, N T T4 B B AR clock
latency, AN 24 FEN A (Inverter) BLJ & R4 %

(M10, M11) $RATHEAT Hiesesk. (HE RN T AR, HBF
(IR-drop), EM % MIRIM, RAKIRS) inverter #&ZAHUIT
VoSN

D FrEM 24 % Inverter FIFTIE 15um 245 A0 E T4
DCAP cell, FEREAIRSNENATREIERYT IR drop;

2) AR 24 £ Inverter &FXFPERIINIE HIEMLZS, BB
R F T EM i)

3) BRI ATRE I RERSS, SRATIBE E cell SEATHI
bl

4)Signal EM J7THI, 5K F NDR RUTUIE 2k, B4 0T L, OB R REE .

£ A multi-source CTS ¥ 2 w1, 7E 4 17 58 assign -
clock_tree_source groups &, FATATLAM log & 2EE—4> tap

Hiree
rool pin
H-tres
drivers T ————
H-rea siniks
I Tap drivers
Multi-tap
Fub-regs ———
Pre-CTS DB
creale_ccopl_clock_tree_spec
... standard CTE configuration here ...
s craato_route_type ... -shlaki net ...
L MR, sat_ccopl_property —nat_type top ...
O sel_ccopl_property largel_max_lrans -
nel_type tog ..
[ r— create ccopt faxible hires ...
[creats_ccopt fexible htres ...] s
g
BosyDintxy H iresiik synthesize_ccopl_fexibla_htrees ..
[T ST
Tty i ol iy ¢ g
Mt g CTS

T T —

[ 8 Multi-source CTS 7~ & M 11

WUXI NATIONAL XINHUO INNOVATION BASE(PLATFORM)

TECHNICAL APPLICATION | 7Kz T
RXTRE) cell 4pAf, M HIL AR
504, H sink RUEEES tap MO EFFE TR
B, R PR R, MR T tap
MR sink S R A
2.3 &Rt

if cts | Multi-source CTS B34
latency(ns) 2.946 1.839 37.58%
runtime(h) 2 20 9.09%
clock )
vorter | 42064 39311 6.54%
clock tree | 5 68 67.31%
level
P
gn 18

BT X S A SE R I, R Bkt AT
IF i & 7 (0 AR & o A, AT LLTE CTS H &
pre—CTS ZEM BOA A m R

EF X ] 25 48 R R [l — B B0 R A R
K &) A A7 4% W B skew group K I
balance R, TT LA T I 0 .

P PN S MR A I i
multi-source FIJ5 K clock tree, FIFEZ
— WA B R B U7 3G OF B 2
OCV SEMABCR I BeTt, 1 Fh 77 2t AT DA R0k
AIRARIST AL, I PSR

&3k

[1]. Cadence Innovus User Guide
[EB/OL]. [2020-5-21]https://www. ca—
dence. com

[2].Flexible H-tree and Multi-Tap
Clock Flow in Innovus[EB/OL]. [2020-5-21]

https://www. cadence. com

fE&E =T
WESE (1991, %, TRIE, EEHFT
Jri: BRI S
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SerDes

WA SRR RIPEA? —

Eric Esteve (PhD.) Analyst, Owner IPnest

BN &ER, #O%K 1P EdE
20 AFHLDU A R A, T AR
THX — R R B DR AR N 2T LR
SRR 1P ORI (HE, G SIRAT
N E T B R T 1 P B, 0 PCT
Express. AR EE USB, FATH] LLIED)
BO(PHY) oy RI— L A, BPERAT
2%/ iR 2% (SerDes) Bhf

1998 4, H A B A A 1w g
BT 622 MHz LVDS T/0 45 B il v iF
EHIEER 256 4 LVDS 1/0 I8 K
F, IBATHIEN 622MHz, LSRR 4 42
¥o AR, Sk PAM4 SerDes f1izfy
N 112 Gbps, @I AN EHZEI A
1006 LK™ . 143k, SerDes [
FRRCEIRTE T 180 /%! U B IRA bRk
b —F CPU $iK, 1998 4, Jifp/RAk
A0 1 #EM 11 Dixon AbBRA%, M2
300 MHz. 7E 2018 4F, Hl/RELEE 13 LA
4 GHz 1817, CPU MIMKT 15 %, 7F
Kik 20 4FRI A B, SerDes (135 5%
BT 180 1%,

SerDes IUAEHEH T HL G BE 2 [ B
M, HTEESR RS, 7£ 2000 4
K, #HeFHLER T USB3. SATA FlI
HDMI #2101, TH{EH PC/ RS 2RFER T
PCle FIDLRM, IXubfas S0 1P
WA — AR TP 200, i1
Kt 2 123670, 5 CPU Z-AI4HLL, CPU
KA TR, H2&, H 2010 4
DLk, H2 02K 36 K 2 g 4F & /b k)
15%. 5 BT HAt = S 44 1P 26510 (i
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CPU. GPU. DSP. Library %) AL, & 2&¥KHEBMEN, HdiE
NS AE R I e A SR G K e O, Uk c T 2 13 (E2 1
B, BIRS). ERRBEENES, &S internet TARIARIHAREL
BEh L LRI A 4 LRR S HH 0 I 45

Market Potential by Speed

$20 Data Center Ethernet Switch Revenue ($B)

w
.
A

$10

Revenue In Billions ($)

Source: Dall'Oro January 2020 - Long Term Ethermnet Switch Forecast

1 PAKMSSHEHLIHATN CRIE: DellOro)

E 2010 4FF] 2020 4FMT4EHL,  tHFLE N 09 BT B LT 58 42 Bk
RAE— T, BB R A PO BCE AE HE oRaE s i, DR
WA RSN I P B 1R 2o W SR RATEF SerDes M AR NIER, BTE
2010 4E4 10 Gbps, 2013 4EH 28 Gbps, 2016 4N 56 Gbps (45l
106G+ 25G F1 506 LLARAD, 2019 44 112 Gbps.

WRJG, TR 2017 4F, SFrMHURE LR E N (LA % ) Fipp 4
PR Shof v U 5 SR B U T, SN T Sk R H RS K
TR [, T OMOS BRI SeHE FinFET R, BHUREG(E SRR
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SER) ( N—HUEHEE SerDes BWFIIARHE ) A5 I
DUEEE, JFHG T2 AR R R AR A T g

TEBARYK FinFET BARA, 2508 2 i AR il
JGF, MR E TR RS BT I, R
FAREEAUL FL B SR 7 B2 1 ) PR 5% (9 8 A R A L PR M

HA8 Tom KRR SeEHOR AL A, AR LALLSP 7
2R Pk 1 RIS S EREERA
B R, Rk, BUTE A AT RE R B (S S AL B
(DSP) F A # 1R B T B0 1) B A8 ok 56 26 K38 43 1R )
PR TAE. 5 UARTI D) e R &5 5 i BTl 1A
J9ZE (NRZ 8% PAM2) #HEL, JEF DSP Mk R &5 Fml LA
FH S A P e EE A ) CPAMD R T R

PAM 4 {54538 1A B0 8 ok S 7 AN 3 DA 3 A 5 1) 5
TERTIRE T EIG. filin, BAT 28ghz AF IR MMEE T LLE A
NRZ {5 4 32 #F 56gbps M & K % 4 & nh &, B &
PAM-4dsp BEARMMEH, FFER 28ghz 5 T 5 ILTE AT
PLSZHF 112gbps (AR MIEE R SerDes
Pk R LR T B R Caf GEEE 2> ee e ) BEBREITE 56
Gbps HI# KIE K E;, DSP SerDes s&— i FEHHEE
ZL (ARG 2 (0 PAM-6 BY PAM-8) i g e |
200 Gbps KL b7k

{E FinFET HoARH, A AT DSP 1 SerDes M2
A FH )4 O T b T 4, 1 HARRAE 56gbps LA %
B A ME— Ty, B, PAM-4 A 112gbps,
PAM-8 & 200gbps. Tl B 2 5 58 1 7 3R 5 524 1)
B RN I FE PN AT GEHE CPU RN #E ). ADAS
FCAE Ay o0 I BN AL XA AH DG, T TE R R
TAERNR AR .

[P 5 Imtnrtuos 1P LA JO0A Rowuruns Fariant i CAGR [lovroe Shuest-BA])

. 8 585 i

Jare ok L] e N i
EUESN  ERCE1EN CO0OR14%  DAsecne & OID 21N @M L%

[&] 2:1p TN A PR 5 &4 CRIE: Pnest 2020)

6 “FE 1P A o, IPnest fHM 2009 4
PR TP N BN BT S AT T HE . #E 2020
ERRAR S, BRATEE R, M 2020 4FF] 2024 4F,
1P N E AR KNG IA R 15%, X3 15.7 12
o0, WE 2 PR, EE—ANTTZN IP iy, A

WUXI NATIONAL XINHUO INNOVATION BASE(PLATFORM)

TECHNICAL APPLICATION | ¥ ARz T

PCle. BLRPIFI SerDes L% USB. MIPI. HDMI. SATA
FINAFFERIES IP. 2019 4, Synopsys fEA&Tl 8.7 1432
JUIR TP disgef R 53% MM AL, o S A O
BAE, HIRJE Cadence, (5 12%.

Wi EDA AR ST —uh =R ik gt=, Thm 3
WA X B X A TSR B R, BFNE
EROIR S AL T CRBEFHL. . IR
W) B IZRRAY,  TANR X Ee YT 43 17 3 R R A
1 e B 0 4

SR, NSRS T 1P Tidg 2T, MBak
BE LR — AN AT, FFONERAR
R P IR AR SRR RE L MEE T T
FRHAIBN, Befs s et BRI K s R, &
T Eu i, A4 i = A DA R AR

BATCLFES] SerDes 1P £ 1P i st.
HAR, WRRATEET PCle ALCKMBML, & 3 Hil]
T 2020-2025 R 1P WONT, AN PRT s PCLe (28
5 ORI 6 40 Fmum LRI (BT 566G, 112G A 224G
SerDes [ PHY), FHA@H5 D2D ¥, JERBAER G/
A

- [High End tsaertace IP PO19-2015 Revenus Forecant B CAGR (Soure ibnes. 01 1)

L]

[ 1]

1]

L]

S0

a0

O

20

m

. bl . B
019 roro por1 boar 2013 2004 pors

O PCle B6% OO0 87% W SerDes 19%

[ 3: Wi E 1P AR S AR O/RJE: 1Pnest2021)

X —mEim 1P TR R, 76 2020-2025 4E3LA
GEMEKEN 28% GHILZ N, 80 1P e Es
FERK RN 15%), F] 2025 4, TAMCKHEH] 8. 06 1230

—FAER A E R TP AR T 9k
MG e, XA 5 T L= F M SerDes (2017
N 1126, RN 2006), HIWE S 4G 46k )
TSMC Al = B $2 (it 1) £ o 2F (1 R 35 25 (2017 4E2h
Tnm, 2019 A 5nm).

Alphawave BT 2017 4F, JEAEFAE 2020 EHITT
Oy 7500 JIFET0, XA A T w A RN iR S ik 1
FRE PCle LA LCKMAN iz MR . 75X 4
Wiz, EATAE 2019 SR 2020 4E AT 43 45050 )
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28% F 36%. I Alphawave BEUSTE =ikl SerDes THIZIRFFAMSGHIA, B4 T
P13 2024-2025 4, 1P YR AIGIE H) 3-4 {2 FE JuIFAEA IS

H 2019 ELLoK, HEL T — A0l i sy, B oD2D 80, fiil
2020-2024 EH AR K ZIGIE T 46%. HRIEE X, D2D PRAE—S il
BEREPHT A SR BCS 2 B EERH Y, RATEIE T PR D2D
1) SoC HIANEE AR, LLIE G SoC TR ™ 5 54 0 = i sl R A5 K - B KA T,
8 ii) SoC 5 “MR%” B (WL i/0 T FPGA. Jiigg------ ) HiE.

EIXR— Rl (2021 5 2 B, IEEMHZFML AU E Sy H A i
LS IE R FR . SATARSE 0 D2D FRUEMIE: 1) TR R E LK
BB L (AIB, AIB2), 24T MBI 1) Eirs i (HBWD
2% SerDes 1P RCANIC Y SR IS4 ©2021 IPnest 6, Jerft DRAM £ F1%
PEHE B ERER A Z TGS, I TSV R i) A EAR R
(ODSA) FLHZ— MNP Z, B E LT HAHA O, HLR (BoW)
A1 OpenHBI .

JITAS 3% 8 D2D AR #5FE T 2L DDR AP, 1A — 2P AT ) B B 26,
590010 2GHz ] 4GHz 8 B P9 TAE B 4E RSP ARG & o ST E SR R K R 25
AR A S RAT 4, X5 VHS SerDes NRZ 34+, % & XAE 40
Gbps /i 47, 5 SerDes AL, #2417 SR A AR A SEAR A DB 3R AL 34

E A S A Ay, RO Bl G v R K A O (o6t e R R A
Tom B L ROANFA R 6 B AN TEHEAT , [-F 7 oK R 2 58 22 R e
PRI, BF— 80 s 8 — AR AR IR E A . O AR R — TG
B, E IR IR SO S S R H RS, HEB)E SoC MIAERUE
MFE . X PR G HEE R T GRS 1P 4ERLEIE SoC H BTy kI A
AT R . IPnest Ay, IX—@AGx 40 IP S~ W K, — &
D2D TP YN (2021-2025) £ RHRIEK, 5 — AR AIE R ST,
DLy K& SerDes 1P .

AT 20202025 4F D2D 211 1P B HEAT 7, A 2020 4EH)
AJE 1000 J2E 70 K3 2025 4R 1. 71422670 (HEEKE 8T, X—
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THN 2 2T X R — MR 2023 4R
M5 R mipk gk K, &
I K 2 B w4 SoC K 7E 3nm P it
XK1 SerDes XAER) Eim 1P
(B A KR, S X — Th g
AMEFI L 7 B Snm 2 T A
A

WEREED TP | i o i
MW FES5#H, Ikl
T (TSMC A1 Samsung 25 Flfilig
FE SoC MITEHIE] ¥ R IR HAE
o BATAN AT B8
(AT AT DAY E SCRE TP R, I
HEBABATR T H T 3nm SoC )8
Jrd, BBARAT S RS R SaiE 1P
R B WA AT] Y = SerDes AE N
Tom A1 5nm A [P HE [/ 535 16 BT 500
HFE, R RBOE M =R T
[ R HER RIS =J7 1P, LA
Ko 2 G B B 2 A SR B S
Jro FEXFIED T, LN, 4
ORI T b R4 3O R A
N E RS O AR R Ry e n
FAATE S AR A M 2% Ak
TR R
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Agile Anlog

LRt
imiE a5

W% SoC BEMHHAREIRE, (LHBAHAT L REARH R 5 2 8 W
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Figure 1: OpenTitan introduces a security focused hardware module into the core machine.
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Fig. 1: TWS earbuds system view
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Fig. 2: True Wireless Stereo Bluetooth connections
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Fig.3: Functional blocks of a typical TWS earbud chip
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DAZE-BAN T AR AT B2 A8 i FIA Catapult FRIFREEHE
RE, I RSO 8 TR IO FET AR, A BAAS DL
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Jim McGregor, “AV Simulation
Extends to Silicon, ” [https://ww—
w.tiriasresearch. com/down—
loads/av-simulation-ex-—
tends—to-silicon/] TIRIASResearch,
May 2019

Junko Yoshida, “Robocar SoCs:
Designers’ Worst Nightmare | Sie—
mens takeson challenges of AV/ADAS
chip design and validation, ”
[https://www. eetimes. com/docu—
ment. asp?doc_i1d=1334711] EE Times,
May 17, 2019

“David Fritz and Jim McGregor
on Chips For Autonomous Vehicles,
[http://www.
cast.com/blog/2019/5/22/144-da—

vid-fritz—and-jim—mcgregoron—chips—

autono—

for—-autonomous-vehicles], The Au-
tonocast podcast, Episode#l44, May
22, 2019
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(1021 F99) ¥t fEIX— 5,
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AT/ML IR AN HE B0 25 T AR Sk e sh 45
Bt e Sk Tt

DDR5 Aifk i 753 &2 12 18 15
B N A7 M RE H 253G K TR
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FEEN DRAM 23, (ERS 2 R4
BT B8 LE By e bl %
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% R ek . A X el 94 T
it e T TR R B R A o
YR, EAAEEF, R
PEAF4ITFE DDR [R5, 2021 4F
K UGN AEi&%, LLK DDR6 A7
(AR A RN B2 18

%—&8%: DDR DRAM BIBSE

DDR1-DDR3

KUE BRI A (DDR) A7k 345 1)
73 52 AT DB MIE] 20 1H40 80 4FAL K,
I IBM Wi DRAM SR H T X i
BRIhEE. AR Bh A, W4
55 (WA 2 A 5 S 30T LU Ok K%
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B R S

SR, B 1997 4F, =R AR
R T BRI —4 DDR WTEE M, [

JETE 1998 4F 6 A E ki TR
JH 64 JK (Mb) DDR SDRAM i o
AR (BLAEM SK hynix)
7F [7] 4 B 42 B {6 4f Hy 7 3L DDR
SDRAM.

DDR (1) SDRAM 383 7E /N
B J S PN A B R OO, A AL
HSEL T LG H FT A SDRAM 38 FE
PE 2 4% (200 % 400 Mb/s).
I4h, DDR1 MHF s E WA A
Z AR, LSS bk XA
#3 DDR SDRAM REWE 2t 2 472
B NAE VIR, ANTide s TF
R i o

DDR2 SDRAM—— 4 # — 4%
DDR AT E AL, et T E
{1 R e i 2 R D A Y Ak i —
T 2003 FE KA. BRI, BT
f) DDR2 PN A72% 1 8% TG 3= i A
TAEIR RS, A& DDR A
I FL 75 TR o B S v —
SREEMAEIR . F] 2004 4K, H
B U A AE R (1 R H I an
WAER . 4, DDR2 DRAM HI%L
5  F JA ) T 400 & 1066
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2007 4E5EHAY DDR3 33
TRFE T N HB I B %, Jf st
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HAdid 2 (800 % 2133 Mb/s). BT SRR =
4%, DDR3 JEREAS T HUEHE, Wb 7 IHE, BA 8 A
i Rl —A~ 8 £ R G sh %, LA A DS BB 2 77 85«
UAb, DDR3 5y 1Tt 465 Jy 512Mb, S SKBL
T 8 TIRLLAE (Gb) MZEE,

DDRA4 %1 DDR5

2014 SFEIRHEH K DDR4 Ml & A E RSN
16Gbo X il 75 X 2k 4 A7 1L (DIMMs) H 75 & & J
64GB, T1fj DDR3 [I4EA DIMM ¢ KZ5ENy 16GB. DDR4 (1)
IR ET B T 2 HIE R 1. 6Gb/s

T WK B bRA2 3. 2Gb/s. TR JEDEC [ #&s+:
A& e i, DDR4 ZERZ A 8n FHL, M4 L
PUASTIE R A . X PR TH VT DDRA A7 4% S HF
FAAMEG ,  CA SRR 0 FE A R AT B S
TR . X PR AR R T HEAR 1 AR N 5, R
SR AE A FH /N 3 AT SO B

DDR5 #ifE T 2020 4 7 H 1 JEDEC IExX & A, DDRS
SCRER)A 95 ILAT & DDRA (IR RE, TR LA 4. 8Gb/s
FIEREHEH ;s Lk DDR4 FRdn &b i A =i 3. 2Gb/s
i 50%. SRS b, AZBRERR AL TN A 0 Tk R RN B A AR
B, LA R 2 A B w1 2 ST R 4l
JEDEC %, DDR5 & 7EI# A HER R GUM m L Re IR s5 o
TE PSP R O % s 2 fe H i fsk. A
PRI 5, DDRS A (K 2844002 20 1 75 58 R 8 BE I S 3 Py
AEPERE AT R 1T AN BRI T 250K
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SRS INIE, BEAE R A TR &, AERFIT 10
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(1) ADAS RGN AWM H B M iR gtsh )y, T
o — WAL .

WA 1 7 LB o0 BE REIERAZ 1 T X e K
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WREEF TR,

THERLRE Sy, DU R R TAE UM 7R, A
J2 B 22 1 Ml S FH RIS P22 DAl B4t v OB RS 31 2 it 1)
R R A AR, AE 2020 FErp Y, aRRILE
541 NMERKIBEI 0, HE 176 METARIKRE
M. IXEWREH 2015 FLLK, IEE RS
ORI T %,

1E f1 (EE Times) HJ Anton Shilov JF 48 i #,
DRAM % B 148 5 CPU R AR 7 1] . W LAH
SEME, WURELES AW B s % O R, 12
ML I TERE, FAR S HRIER . BT X L R 3R A
IR AT T RO RANAFMER, AT LLE E W)
S, SR AR BRGNP AT TE, I R E S B R 1
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DDR5 DRAM 5 B i ik AR 1) 24N 7 1) &K & DRAM 3K
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% 3 8B4 DDR5 5 DDR4 DIMMs RitbiR

FEAA T, FATRERATFEM DDR4 E DDR5 DIMMs 1o S 3 F o HRAF K B E L /S UM R e, R 1 BTl

DDR5 Advantages

Higher bandwidth
- DDR5-4800 initial designs

Features DDR4 DDR5
Speed | 1.6to0 3.2 Gb/s rate 4.81t0 6.4 Gb/s data rate
- 0.8to 1.6 GHz clock rate | 1.6 to 3.2 GHz clock rate
””””” ovotsge  12v  1v  Lowerpower
Power Management On motherboard On DIMM PMIC

Better power efficiency
Better scalability

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

72-bit data channel
(64 data + 8 ECC)

1 channel per DIMM

40-bit data channel
(32 data+ 8 ECC)

2 channels per DIMM

Higher memory efficiency
Lower latency

1.DDR5 Bl BE 6.4Gb/s

4% DDR4 DIMM 7E 1.6 T JK #F 2%
(GHz) 7 I B o 26 T~ f = 38 BN
3.2Gb/s, {HEAIN DDR5 KL 50% 1)
PR, JAF 4. 8Gb/s. ARIEIZFRHE, DDRS
PAF R 288 DDR4 DRAM 1) B 47 1ok %< )
%, & F 6.4Cb/s. SK hynix & & A
7% DDR5 422 8. 4Gb/s [IiHEI. i
TIRE, dnvk S B (DFED, By A
DDR5 H1, PASRIAEE &) 1/0 8% .

2. (REBERRERINE

DDR5 &M T LAEH & (VDD), M
FEAIS 1 Zh=ii#E. 4 1 DDR5, DRAM FlZ%
A M B IR B 38 (RCD) HELE
ML.2V BFZR 1.5V,

SR, RV THE L AUA R F], B
fICI¥ VDD ZERE B A R BT

3. FRYERIREE
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Table 1. DDR5 advantages over DDR4 DIMMs

% DDR5 DIMMs A BN, FRLYS
M EREEFEE] DIM AL . DDR5
DIMMs 7E DIMM A —AN 12-V [ HL i
EHLIC (PMIC), fERGAIFE MM
Wi kL FE 75 %) 2. PMIC 40 1.1
VDD FRVR, I EEAFHLAE DIMM _b4%
il B, B AR R AE T e M R g
)

4.DDR5 5 DDR4 i@&Z IR 5
DDR5 A —NHT i DIMM i 42
¥J. DDR4 DIMM 44—~ 72 fifi4k,
B 64 MEERALH 8 A ECC Ar4H i .
A 7 DDR5, FE~ DIMM KA A4 i
. FAEIERE 40 fI%E. 32 ML
PEALAN 8 A BCC . EAREHE T FE
RAFEK (B3t 64 D, EHHA
e /IS B M ST 388 T8 T L R Y AU 1)
7E DDR5 DIMM 2244, DIMM )

e AT RE A 0] 53 530 R — S T
40 for 95 @ TE 52 4 iRk 5%, dh
RCD. 7F DDR4 "1, RCD HRMIF {1
Wi AN i R AL #E DDRS R,
RCD BRI AL DY N H i 7R
B x4 DRAM FJdp % B2 DIMM
o, X AR 5 > DRAM (L
g, R FiE Dk
SLIN D, 25 AN A5 R e i TE
— AN R B, T DR S
SN, H BT K
VDD CRE LRE 2 DAk Br
Gig SN g

5. BKHREKE

DDR4 (1) 5% & #f i K £ 2
4, RRKEHN 8, %FF DDR5,
SR HIT T RN 5 A A K
F| 8 F 16, DAMGINIER A UE
fifo REKJEN 16 (BL16), U
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BRI LR AP AN AT T ) SRS AME ST . A AT
A TARKHSGE, THA THANEE, AFEREEEST .

6.DDR5 ZiFESAE1 DRAM
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W ECRAY Y 166Gb DRAM. DDRS TP/ b ECC. Hf BRI, &
BB E VLK EE CRC G RE, DASCRTE S 2 &1 DRAM. B
A IS AR AL O = A I DIMMs. (R, 548 DDR4 DIMMs
78 s Al LLIA S 64GB (f§iff] SDP), {HEET SDP [¥) DDR5 DIMMs #5 I 7%
T IURE, IKF] 25668,

% 4 #8593 : DDR5 igitEEBEZE

JUE DDRS AR LLILHT £ DDR4 #2448 T B ik ikl (H3
PIAFARAESIN T 5 3mSR A L R AT R 2 R BT 5 EE M 3R, 5
BT H MG T e SRR YL, Wt TR AR R
FIDIMM fE S AL B S A5 Sk . AEHHAT RGBT, NAS 7 BT
A DRAM A7 B M5 5 58 B 1

T DDR4 BEvhsRUd, FETERIAE 5 508 B M PR R AR b 7R 0T T
) DQ A2k b, TIAHIGGE I8 Ak (CA) B RER D, T
DDRS #1t, BIAE/2 CA S Zeth & TR BB S e Bk, X T
DDR4, % 2% e fdi F 220 [ 40T (DFED SRk DQ Bdiimis. SR,
RCD 7E DDR5 A5 Jr B[ CA S 2k UN 2Rt 75 2 DFE RE IR AR R U (1045
S

TR R RS (PDN) &8 — N HEEE, WL
A PMIC ¥ DIMM. %58 i3 (1) I B R ECHE %, @ik 38 B Ay S (R
PDN fie % b 3 DL TH i R P AT (W 472k, 0 DIMM 4R (S L1015 5 58
PERE I H R eAh, M EMCE] DIMM () DIMM B2 JR fi i kb 3
I BRI R . BT ED R PR R AR (PCB) ] R 4D A A 8 5 0 K
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ST AT SR KX SR AR T 75 (5 R CAnvEN R ) (Wkish
. (HAE, XA E TR T [P-XACT ERFR, E1E
Wb TR AT IR . IP-XACT 2B IR 2 AE 2 28 SR 3 L
i, BIEIEY BRI KRG A, BEEk, BT IERTERSE. A1)
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