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DAS| e AMA NESZEE AMSE Qo= 70| Jtsaia A Neural Recording Applications,” IEEE Journal of Solid-State Circuits, ‘ 1:220~11:50  XISE BE AAH i S8 é;;{;j &TE@_ (Bt &el 29| : 031-400-4079)
= 0|X|Q thAtel Q17to] |2 M5t Olshah=d| ¢ 958-965, June 2003.
Ci\Di,:) IET xljlal “ ) L;g;l;o Ei:;s?IOHj o) Ll ;gﬁ ' 150~20  NNm Y RS AR TES S4F SNCh ZAIE 24
= o 2 S8 =724 rOlE ~ ot 23 2 = | Arg =l [13]M.Chae, W. Liu, Z. Yang, T. Chen, J. Kim, M. Sivaprakasam, Mi§ge, “A4Z8- M Traffic simulator 742 | AL 2Al= 2
e k| AMEX=7](deep brain §t|rr_1ulator)§ H\%:.’J 24E g Channel 6mW Wireless Neural Recording IC with On-the48ly Spike Sorting and _ 12:20~13:20 = A B A O AIIHAED|ZOIM SHRISHO]
Z&7|(neuromodulator)ofl = &5 ZF AAR0| &7 HE=H, UWB Transmitter, IEEE International Solid-State Circuité€onference, Feb. 2008, 13201350 ADIE £2 0[0|ESLIA BAE BAR Bl MEHA (291 OIIE 9 0|2
Zo| olupo N =x NS . \ 4 : : =~ = oTeem e R, =
; hQI MTEOH’%IH]_‘E fﬁ C SQ‘I If%)i I:ZPL j‘}o'rl_‘ = E;OET' ;ILL ._:Elﬁill ; | pp. 146-147. \ A & \AA m// 1350~1420  ADASE 9fst F&l8 SOC 7|12 Jfar=st YAEZ H3(Ql OJA} XIS 434 SHAAUIM StRfSHe] St MSHA 0fE.
f = - of et Sollx|= 4 : 4 = =
b z i TA_|7S f:o 202; N ;; , ol [141X. Zou, L. Liu, J. H, Cheong, L. Yao, P. Li, M.-Y. Cheng,WIL. Goh, R Rajkumar, 2050 eS8 HIEIS Sot Nag slotty BiAE T
= St al =1 = SIX= 5 S 3 3 = A Stofr HhMZE s
s 'Oﬂ e :IO [ FSoiA et LOO“; f G. S. Dawe, K-W. Cheng, M. Je, “A 100-Channel-1-mW ImplantableNeural de 0y HE vl T
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Ht = =2 95— st A O) =
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& E7K58 B0t oldx|E B2C 3 5 5
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ral-Recording IC with Sub-pW/Channel Cons@imption in 0.18um 16:00~16:30 XIS A HIF 71& Sttt ASHA ma
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o e 4 ] 4 17:00~17: TelematicsE 085t life S Hig RIS S57 O|A
ﬁlA"{ e [16]S. Mitra, J. Putzeys, F. Battaglia, C. M. Lopez, M. Welkenhiuys R oIS cr I? = lsaies b
44 : DGIST (EH?@;EMN;*J_ _ _ C.van Hoof R_F. Yazicioalu. “24-Ch |Dual-B 5 T 17:30~18:00 Last O 0|5 MH|AZ Qist 22| St FXp EAI SETR). ;
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1. Calibre DRC

20 | MentorAl Calibre DRC, LVS

A_ =X : Physical Verification

B.

-
HI

C. Supported Platform and O/S System
Solaris (32/64bit) 89,10

HPUX 11 64—bit

RedHat 7,8,9

Red Hat Enterprise (32/64bit) Linux 3,4,5
SuSE (SLES 9/10) (32/64bit) Linux

D.

Calibre DRC= FoundrydlAl Mi&st= Physical Mask Rule
ol 57l LayoutO| MIZE=RA=X| HABsHFH L5 Layout Poly—
gon, Edge, SpaceSE A7t Fet 2o A 8-
QIC}. Calibre DRCE= Virtuoso, Laker, ICC, EDIS E£29]
Layout Editor ToolZ} Interface?t |0 Z1tE &7 Debug—
ging® 4 JUEZ RVE (Result View Environment)& MIZStCt,

L]

am
or

Ble i Ciphig Tools
Gl A& &
6 athady @ labetran s«]

Topeell TOR, 5 Fasuis (i 1 011 Chcks) T

S e

@ Chacx copy_eqdc s> 1, Cell TOP. 5 Resull, 1 Selactsd

RVE &3dll Layout Editorol DRC Errorg &elet= 18

rr

* Mentor At2| Calibre DRC= IC Designs2l Physical Verification Solutiong X3

|.
|.

Real Time2 0|&3™H Layout X% & Calibre DRC7} &A|
©=Z DRC ErrorZ Highlightdli &0 0Ol= Final DRC ZZA|
2 34 £ & & Aot

N

N

P

|

HTML Report 7|52 0|&stH FX| DRC Errorg HTML For—
mat22Z HMZ5H0] Physical Datas MY 5HA| 1= AA/E
 Engineer®t Technical MarketingOlAd & EX&S et

4 9l

. Calibre LVS

. =3 : Layout Verification

B. 72 : Mentor Al Calibre LVSE IC designS2] Physical
Verification Solutiong M3

C. Supported Platform and O/S System
e Solaris (32/64bit) 89,10
e HPUX 11 64-Dit
o RedHat 7,8,9
e Red Hat Enterprise (32/64bit) Linux 3,4,5
e SuSE (SLES 9/10) (32/64bit) Linux

D.=sxywuss

Metastability in Hardware

Calibre LVSE= &AIXZL Zdet Azt 228 7|He=z M=
gt Layoutg M2 H|wEITh 0| @lalil AAIXI7E MZf6H Layout
DataE WX HAT Formate2 HZ Z 7|29 MAZQt M7|X

o= 72 7k B 4 YLIiE A,

Calibre LVS= Virtuoso, Laker, ICC, EDIS HEE2| Inter—
face?t 7ts5tM, GDSII, OASIS, LEFDEF OA, Milkyway,
SPICE, CDLS LC}$t Format2 X|REtC,

3| At E : Mentor Graphics
(Subsidiary of Ansys Inc.)

4 F A http://www.mentorkr.com/ ‘
SEEX|AL : SHRHIE

& 3t:031) 8061-0790

F 2= gEA 2ET TR
1922 12 (MBS
T oo JME] 75

SPECIAL Column | 21



swaysAs yapulg

D00044y, "%
000000snrisrc

W 2XS sl RTC2F TSUSE A== PTP SIEQNE ARSICH Em 2XS Qs PTP 5t
EQ0lE HmN theshd 2HE £ JAEZE St A SHE2 26l xtE £ g
7t E|A st Sinf 22 2l3H Ethernet, UDP/IP S0l XME5ts WS 7245t Sict, Chaim) 2%
2lsl, BCM Z1n2|EE Sl MEUN 2Hoz S22 MElste AZtE S7[6t=2 Sttt PTP
HEYI S48 Al8ste 53 & MOAIAHIA Fasta FYUst AZks7(71 7Hs8t 7240]H,
ISt = 00|32 X 06t 7hsolith HERA= W& 7| (broadcasting)g Xl2&sk= A0/0{of 5t
, Ethernet (Layer 2), DeviceNet, UDP/IP S0l M8 &+ QUCt £5] E™1t Mo{20k= sS4
communication)dt A computation)0| 22|2l EAAAH 2 7|58 MM o 0| S5t
Aen, o SHHM AZtES7|2| Feteut FU=TH S5 Aghg sich

[e]

1o rir mjo
1

—

K

PTPE IHZITE7|EE HIEYTO0IA & W LE-X0|A 4~ Olo|3 2 THele| Fakstn HUSH AltS
7|12 3t7| sl RTC(Real-Time Clock)2t TSU(Timestamp Unit)22 F&8&l= PTP st=HE
ARZSITE PTP SlEQ0i= XIHAZte] HEtS z|Askst7| Slofl 7Hset 221Xl HIEYZ d3| 7t
ZH Fsisit, Ethernet GIE 2, O3 11 20| MACZH PHY At0[2] MIl E= GMIIE &IF &=x
SI=Z SiCh RTCO| Y& i MUSH A2t MEE MMGH= 2401, TSUL| et PTP & o
ARl & AHA HIAIXI(Event Message)oll CHall 41 E= =41 AIRQ| AZHe FEsh £86t0] &
A ATEYN = HAIX| REHOIA ALBE 4~ JAEZE St Z0|Ch,

< = + | apglication I
- PTP $I%| msse Ir T
7|OHE A} _— @ range | UDPIP
(FICIO|LIBIAIAR G AR T delay A < b
E-mail : adki@dynalith.com | MIC driver | | PTP access AP| I
www.dynalith.com _:: PCWCIB!AMBAiI
MALC o
| _ | PTP HW
M. Gl RGMII C—f [TxTsu RTC
L nsec 40 Rx TSU
ranga | PHY |
qey Mo/ ¢
| Metwork switch |
| The other side |

27|18 HEQS SAollM AIIST|0f S&e F= XHeASS 2R 20, I8 12t
OS(Operating System) Zz|E Sall S&f6t= SW 222 msec ©H(2] X[HO| 7|1, HW
nsec ©¢(o] X|H0| MZICt HIZ 01 HEtst sl=¢o] 22{0] AIAH Tt 5H0iE, SWOllA]
=5t M2|5He YoM fmsec~aAmsec K|S0 47|22 NTPZE a4 SW 7|Ho2 Al
2 £7| & A2, msec 0|ACZ HMetat 47t gich

ir m
I ©

02 rlo

™

PTPE AIZI2 57| & 2252 =alxioz 20iM EHeldomain)olat 31, E0ole Sajxos
AZE SALO|A t=a|xiol = olnlsict. waty Sojol Lol PTP Forez 2t 2
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oo
ol

oy ‘Sync’ HMAIXIOlE SHE BIAIXIZL M&ES ARG M5t AlZHS ZEI6HR| 41, 0|0{X|l=

Follow_Up"  HAIX|0] Hatst AIZHYE T12 M&SIC ol SH=S0{e] =22 2ot Hatst Al
ZHT1)S EESICE 0|2 i MUSH RTC(real-time clock)zt TSU(timestamping unit)0| A&
Ch 25&20/27t Sync’ HIAXIE 2 & Sl=EY 0ol =28 2ot ‘Sync’ HIAX|I7} =&
St a5t A7t T22 &tEsict J2|1 0|0{Xl=  Follow Up'  HIAIXKIOIA T1 AlZHS &=ttt &
S5t Tk T27F U3, HIEYZ Q| MEX|H AlZhe Y1 QUCHH SHotAE Q| Alzh| &0l
| AZtS i FstotAl & 4 QUCh greF MEX|ANZIS & Heot IOH, EH&(0/87t

Delay_Req’ HIAIXIE SHOIAHZ EHD, SHOIAETL 3|45k Delay_Resp’ MAIXIE
Bh=C}, olmf SI=EYY0{el =2 ghot &5 Fakst AlZh T3at T4 2|1 'Sync’ HIAIXIE Sl

swa3sAs yapuhg
0

SEE T1 T25 01361 MEX|HS AT 7| 22&20|27t Toffset 2HE AlZto] =
Chr 7hgsta, mizl a2 dero] SYeh X Tpdata 7Fgstth

m Toffset = [T2 + T3 -T1-T4]/ 2
m Tdelay = [(T2 - T1) + (T4 -T3)] / 2

[Phase 1] 28 =H[Ql 74 ZH[QIOIA stLte| OIAES S ZAMST LIMX| 232 BHEEo| it O|2Xo= ofH UXIV|= S E4E 7HE £ Qi1 CI2 YTV IEL Y & + glesz ofd
oltf ‘Announce’ HAIXIE AF85tL, BMC(Best Master Clock) 2T2|5S AFESIT. = d= BY5ks S Sall S7IME BRI /. 5719 712 SH2 28 31t 20| 7IEA
[ o = o ols ZHideal clock)0ll %¥F= 20|10, YUF F7| ZH40=2 HHS SiCt O|4EQl SOl 7|ZAIZH2 &
[Phase 2] B2 S7I: S7IEE BIAKIS Sai 7Izs S71c. Amoz EXIGR| YIRIRL, Of2f GPSE S +Alsl BEE JIEO2 she ol Yol 28
30M AF(skew)2t 2215 A0|Q] XI0|E 2olst, EE|ZE(drift)= 220| Y&t FoteE HX|
A i S 55 & ’
29 =il 74 HA0M BMCA(Best Master Clock Algorithm)2 Sall I0tAEQt S2&2] oI0F AIZHS MBI HABIX] Bt S oln|stn SalmES(drift rate)S T2 3014 7127
O|EEE2 FHE= ASTZE Yo, Moz z|JUtAEZZ(GMC: grand master . _ ’
’ - Rl=gs] AlXO| =z L= Ab 4 =2 Zz3e
ol & =zi=o| * T — = = olm Croal Zhe oA Ofl sHESICH math ojy&el SHE ER|ZEZ0| 10| &1, HHXHCR e SH2 1Ect 31,
clock)o| & 22150| ‘Announce’ 2h= HIAIXIE S8 GMCE Zdstd, ojuf ch2nt 22 24 NTjMoz Lal Zae {urt x| ot
= - 1 3 i 3 1 o —— —0- 2= = =
=27t A= ZEHE Sl 0|20 X|H, BMCAE Salf Zt 2812 'MASTER , 'SLAVE , PAS-
IVE AEHZ 22| =it
S AFER |ECt ® Tdelay = [(T2-T1) + (T4 -T3)1/ 2
23 X} 2M22| (1st order priority): 8-HIEZ X|HEH Y2 Z}0| =2 SM29E ZH=C)
39| ZatA (class) —_— Mastsr Clock A Siave Ciack &
_ a2l PTP application A MGG PTP appiication
Z2io| M= (accuracy) —_=< ) o
Two-step PTP2| JHEH S VJ\.
@ 29| ™= (stability, variance) ——aff |
B — L] nE
28 2xt M8 (2nd order priority) 3 wai_ .w‘\f ===
L] at = -
. . . s procise Folow_L ~
@ 2o X} (unique identifier) o  f dneaidl ) R ¥ e
* i “\’ s precise
Sprie ® receha lime
28 57| Holl= ‘one-step’ 2t ‘two-step’ 7ZIE0| UCH  ‘one-step’ 2 MAC-PHYE VJ\. N i} [ TRl
-———— = | —
Salf 4 = 24 = PTP 23 HAIX[Q] AZFEE HEE stEY07F XIS MRe 71S0] T 1T ™~ I
— - ‘ , . , . , = = alow_Uip with T1 ™
ZRstd, ‘two—step’ 2 ‘Follow Up 2t ‘Pdelay_Resp_Follow Up' HA|XIE AtEStct, Reed | ’.3',’“""* "JU\‘ —— =
I Xt FES AZEEE  Sync’ HIAIX|ZE Ot Follow Up' 2 MESIT Rk I Loae o ER TR B s A
(M3 e a3 2 2) e | e
I~ Tone
i T 7E
m one-step clock: ‘Sync’ - Delay_Req - Delay_Resp Diatay, R I z? o
m two-step clock: ‘Sync’ - Follow Up' - Delay_Req - Delay_Resp’ Deiay_Req ﬁ/ g
/fwl@‘ — M T~
- T - = - -
22 7|0l HAIX(Es HAIXIE g1 Y= W) 880 A== TEX|AHAZI0| FLUstn == it BN O
S5t £F=|0{of 5tH, 01 floll & 7HX| 0| 7kssiCt, Fl s e ﬁfq?gf;’*
Road Td.ln.u:*-'- 2y Fesn sand Wne
. . . . . robeha i1 il Gets
® ‘Sync’ - ‘Follow Up’ - Delay Req’ - Delay_Resp SRS I L 3 Rasp m'ﬁigh;mﬁ
‘ s ‘ f B , using T4,
® Pdelay Req - Pdelay_Resp - Pdelay_Resp_Follow_Up K_ fr

PTPO Z, AAIZI 882 9IsHME st=glole] ©20] BRst | 12 22 wo-step PTPL] JH
GE SHZ Helat Z0Ich AIMSTIS s SOIAEDE Sync HIAXIS MASIC,

S

4o

Ol

@ ORAEIZ SEE 4 AUt #2 1282 V|05t 220|HR0t S5t
© PTP EZ0| M= S =901 BISA| ARSI 20E sl
o

&
& 79 MEUES BuE 4

| 42 2562 MHBITH
X8t &4 ATEY 0|2 T3

1l

5o

1 opuy 107 © JybuAdod
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4.1 st=9dof 2

PTP #A0IM AlZk2 48-HIEZ 7HEl= £2t 32-HIER FYEs UHex2 #9
£ %lslf of 2ol Hall F= s +TY = U=E -_r““°H1f a3 31t 20| t(n)
2o S=0] LASHH j-HIEQ k-HIEZ FgEl= B7t 2 & HaliM Tk tin+1)S ddelct ol

swalsAs yipuhg

z oll
nﬁ
k=)
o

57} 32 LRl met 37t B P4 Bo2M 220 colzEs BHE 4 Urt
/—PTP tlmaslamp—\
a3
—_— ) 32-bit k-bit fractions of
Conceptual PTP 50N saconds nanoseconds nanosecond | Tima at tfn)
hardware clock
—_— +
jbit | k-bit fractions of Jadjiustable
ns nanasecond incremsnt
4.3 HIAIX] HE
32-bit k=bit fractions of = EIC HIC| - AIIA : AME|= =2]X0] RE 7t77
4&-bit seconds nanaseconds nanosecond Time ai tin+1) PTPS -I(he_adei)ﬂ |. l(bOdy) el AEASufiE T EE - : AR 72 E_ X__L
ALk HIAIX] SIEE 34-byteO|1, O|01A MAIX] SF0f wat Z0[7t Hat= dic] 2|0 ERF

ot
A0t F7tels ATAZ TNEC
Ol S0f PTP SH=90] 220l 125MhzE ALREICHY Of 20T SnsecE Cisl Z0{0F BHXI2t,

S2{0tAE{0l| HIH AlZto] "EtX|H O|2Ct &2 2tE, AlZto] LaiX|H 0|20t 2 &S tEgezM

’ L HAZ=
£39| Xj0|2 EMsiCt, PTP AlZH2 12 39| 10-HI0|E(48-bit + 32-bit)Q] Ztofl w2t ZHEn, b =17/} PIP Massage
10-HI0|E7} 021 HRE 1970121 OA|Z SHAMSHT PTP message
structure and types
4.2 PTPv2 8o 55
PTP 232 UEYI ZE £ 7|50 wat OCR CC F 7IX|2 FES 4 U1, CCo AR
PTPVIOIAE BCRH Holz|ioLt PTPV20IA TCIH 712 Hol=|Qict, Te | e
Evend Sy
» HE32(0C: ordinary clock): HELF0| HAL= ZET} SHLIOI AUt 222 EAIGH= o2 el == e
710l Tfat GMCIt 2 4 ct, e e
& EMOIAEZZ(GMC: grandmaster clock) E= DAEZ3(master clock) e e
& &8o]2 23(slave clock) P T T Follrw L
ik latea - - Delay Remp
[e— 4 ]
m HZZH(CC: connection clock): WIET0N HAZ= ZEJHF T 0| AQIX| E= 2HRE0| S —— :nrpn:_mm_w
siEfsta, 87| & 22 Mo S O S&Ho2 AMEdlX| Y= 42 St N Signaling
& ZA22(BC: boundary clock): HIEYT ZEJ} OIAE Ee A30|22 SABiC) - =
& EHEE2(TC: transparent clock): HIEST ZEE= OAE|LL 2230|282 SE5HX| &1, PTP
HAIXIE MYstH olmf R0 w2t HAIX| YRS TSI
» E2E TC (End-to—End TC) PTP HAIXIS 71Z2| SAIY0IN HMBsHe F&H2ltransport protocol)g Sl 4% 1 wao
« P2P TC (Peer-to-Peer TC) EM AIZES7|E TSttt IEEE 15880A FHolot U= HIAIX| HEE ChZ0] UL
m 22| =(Management Node): AJABIS AT S2io| MEf 52 DLHZSHH, A7 |oll= = |EEE 802.3 (Ethernet): Ethernet THZI0IA  'Ox88F7 & Type-Length 22 AL
xMMoz ROI5HK| QH=C} = UDP over IPv4 or IPv6: UDP port 3192} 3208 Arg
® DeviceNET
PTPE 28 A5+ 74 HiolM BMC Eu2lEez 7t&t %‘-8 £30| z|40tAEZ S (grand— = ControlNET
master clock)2 MEiZ|T LIHX| 2252 &0[222e=2 *@Ef HEYI0M ALIXIQ} 2t = PROFINET: IEC 61158 Type 10
SLE= WM FE R8stz A AMalsh= 71501 U7 llH—-OlI UHE HEYT mzlo| E2HE
W7EK| X|Ho| LMstn, o= WIERT AeHol| w2t i [FEHo|ch [Ef tA Ol ME PTP AlZt 12 52 Z0| PTP HIAIXIE Ethernetel &4+ H0|2E=(payload)2 M&E 4= U1, Olmf Ether—
S700f BrEE & QUEE HAZ(boundary clock)zt EHZ2(transparent clock)2 Ho|Ett, net2| Type-Length Z= 22 ‘0x88F7 OICt 0F22{ PTPO| Z0{5H= MAC2| E2|FA(phys—
A728e 2t mEJ} OIAE EE 22022 SXQI PTP AEHE X[t Saksin, aao|e ical address)E AFESHX| %1 HoliTl EIX| FAE AMEsIH 7|&E HESHZ 742 Helotes &
ZEL UE PTP HAIXIE YTt X2|5tT, OIAE ZEES M2 PTP HAIXIE S AlZt 57|12 =S E0|1 UCt ol ABsh= S2lFA= CHEat 2o,
sttt metN ZAIZEeR J7|EeR 28 HESYT 7t 2alFEcth HH SEHE22 PTP HIAIX| 2ot
N o2 ZER M, olg PTP HIAIXIQ) slciol Qe M =(correction field)oll LS x|t ® 01-1B-19-00-00-00 (delay message)
S HigsloR EMZzor HAE HEQI= SUs 2 EYIF0|C) = 01-80-C2-00-00-0E (peer delay message)

O Toffset = Clock_slave - Clock_master

0O 2T0| AI8st= el sid== 78l0l wat ZEEL), &, PTP 222 125MhzE AtEsHH j-HIE=
@ T2 =T1 + Tpd + Toffset; T4 = T3 + Tpd - Toffset;

8nsE EAE U= Y7t ECL
@ As MAC multicast address should use higher 25 bits of 01—-00-5E-00-00-00, the low 23
bits of the IP address are mapped directly to the low 23 bits in the MAC address.

1 opuy 107 © JybuAdod
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85
PTP message
over Ethernet

a2l6
PTP message over

UDP over IPv4

SWa3sAS Yapukqg

PTP
eader [PTP body| P10

(34 octets)
PTP message
Ether PTP messalg Ether
header {Ethernat payload) footer
& 59 20| PTP HIAIXIZ Ethernet?| &4 H0|2=(payload)2 —’.5—%* £ 1, ol Ether—
nete| Type—Length Z= 2+ ‘0x88F7 O|ct. 023 PTPO| &0{5k= MACS| E2|FA(phys—
ical address)E AM&SX| 4 HoliZl =AIX| FAE M85t 7|1&2 HEYZ 748 Helste 7

EE £0|2 AUC olmf MBSt S2lFA= 3t 2t

n |Pv4
& 224.0.1.129 (delay message)
#% 224.0.0.107 (peer delay message)

u |Pv6
++ FFOx::181 (delay message)
++ FF02::6B (peer delay message)

PTP HIAIXIZ} CES4=AM(multicasting)& IP FAZ ALESH| W20]| IPv4S| AR LSS 22IF4a
(physical address)Z AtE3tCt,

m MAC: 01-00-5E-00-01-81 (delay message)
= MAC: 01-00-5E-00-00-6B (peer delay message)

UDP header

SrcPort | Dst Port Tot Len

2 octets 2 octets
UDP datagram {319 or 320)|(379 or 320)] 2 OCtets

~ oy
~

e g S

1Pv4 or IPvE datagram P UDP segment
header (IP data)

|
Ether
header

L
IP datagram
(Elhsmz'\apgayluad)

PTPi o< ’8%‘@ ANZES71E S22 FelE BF0|H Chyst Me & 482 7*1 A7
5t z2mt(profile )0l2t "*OIOP—HI 0| &5

_90|.'— x+H|-= ArOI | SENE BHE| fIgolct CHS2 IEEE 1588EX0f| A
giHo 2 xRsln Y= S| Z2OIUS0|C|

i3
|0

B

m 7|2 Z2EM F JIX|: |EEE 1588 Annex J.
+% Delay Request—Response Default PTP profile
+% Peer—to—Peer Default PTP profile

m MEEA Z20(telecom profile): ITU-T G.8265.1, Precision Time Protocol Profile for Fre
quency Synchronization

T A
= M2 Z20l(power profile): PSRC (IEEE Power System Relaying Committee), IEEE PC37.238
|EEE Standard Profile for Use of IEEE 1588 Precision Time Protocol in Power System Applications

= AVB(Audio Video Bridging): IEEE 802.1AS, Timing and Synchronization for Time—Sensitive
Applications in Bridged Local Area Networks

12l 52 ZH0| PTP MAIX|Z EthernetQ| &4+ H0|2E=(payload)2 M&& # 1, ol Ether—
nete| Type—Length Z= Z+2 ‘0x88F7 O|ct. 022 PTPO| &o{sk= MACS| 22|FA(phys—
ical address)& AFEaIX| 20 HoliZl =&KX FAE AI8st0] 7|& HEYT 7Mg Helsls £
e 20|11 Uct olmf ASlE E2lFA= CHSTt 2T

-

5. 58
HIZH™ E-M(non—deterministic characteristic)dl= 275t Ethernet & CDMA(Collision
Detetction Multiple Access) 7|8 TiZISAI2 BH O %2 S0 M1 UCt E5| HEHA
(field bus)2 SY== AHE SA0IT Etherneto| ZHLISH M U=Cl, 0|52 FIEH Al
7*E7I7f Lot SEoIch. AEn £ 20iMeE 7I2Xoz MASe 28 MEZStn 0]
2 Xelote AQdl, #2E st feiMe 2AAAH AEHE - X2|7t 7+ssHof SHH,
0ILEH Ust AIZPEETL adolct,  ‘BHXISE R20fAME 2oHEQl 22 X(ofet T S8 ¢
ShAe AZHEeZ & RHE 45 YAEESH MO =/0{oF 5t 015 fsiMe YHSZ0[42
AZHES o AlZPE =Tt E’SEIOWF SiTt, PEFJ LEHAR EF&l= 0/2(8 3EHMOE E"“—ﬂ
E2{37} Ethernet 7|8t Z HIE FAMIE Qe o PTP7} HIEA| MEE 20f2t & 4 Ct
ZHEoF = WA} XGXoz “*EI oM UL, 2 Mo tHYe 727 330, Afnof e %’—?:.“éi
0] 7| W20 M4 ES :LEl_l T £0| IIIH° MEst A|ZHo| 7|Z=38H0F St YHtMo = )\|7F
S7IE flet T8 84l HEHIE QIOLt, Ethernet 7|8 S41 A Mo HIEYIO SEIE Z
QI 1, 0|E1°F 2otofl PTP7} IJH Mebsich ‘B4 ¥ HE 2ofiMe FEE AlZ ez
Xofatz A0| 7|20|22 Hebotn FUS AZtS7|7F & Hestn, 24 e FE 84 ARZKI=
TE O e AFEEE 276t22 PTPY XMEZ0| Jhssitt, WE JAl off 7|X|Foll Sst
AlZtol| W&ote 89 FHeE Yot J 3717t Hesict, EE L ARFE  20RollM

= ol ocleén_
AXFEE= Algtnt o] Qesz Fast AZS7 17t T ECL

>' OH

I'

_>'L

2 D0Mes I3 SAYoz AR 24 AAHNM &5 AlZte S7IA7l d8S A4mET, ot
0|32 Z(microsecond) T2 M&t=(accuracy)2t 8Lt Z(100" s nanosecond) T2 &
U= (precision)E %= PTPv2(Precision Time Protocol Version 2, IEEE 1588 standard)ofl cH
sl M2lstCt PTVv2E S8HeI7t Stz U= Ethernet 7|8t SAIY0|A 1 52E 71S0|
2 Aojch,

« |EEE Std. 1588-2008, IEEE Standard for a Precision Clock Synchronization Protocol for Networked
Measurement and Control Systems, 2008.

RFC 5905, Network Time Protocol Version 4: Protocol and Algorithms Specification, 2010.6.

RFC 2030, Simple Network Time Protocol (SNTP) Version 4 for IPv4, IPv6 and 0SI, 1996.10.

F. Cristian, Probabilistic clock synchronization, Distributed Computing, Vol. 3, Issue 3, pp.146-158,
Springer, 1989.

R. Gusellaand S. Zatti, The accuracy of the clock synchronization achieved by TEMPO in Berkeley UNIX 4.3.BSD,
IEEE Trans. on Software Engineering, Vol. 15, No. 7, pp.847-853, July 1989.
 H.Weibel, Technology Update on IEEE 1588: The Second Edition of the High Precision Clock Synchronization Protocol,
Zurich University of Applied Science, 2009.

J.C. Eidson, Measurement, Control and Communication Using IEEE 1588, Springer, 2010.
+ D.L.Mills, Computer Network Time Synchronization, 2nd Edition, CRC Press, 2010.

@ The set of allowed Precision Time Protocol (PTP) features applicable to a device.
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11" International SoC Design Conference

http://www.isocc.org
Nov. 3-6, 2014, Jeju Island, S.Korea

Contact : secretary@isocc.org

M International Organizing Committee M General Purpose Of The Conference M Topics of Interest

» General Chair International SoC Design Conference (ISOCC] aims at providing the - Analog and Mixed-Signal Circuits
Jun Rim Choi (Kyungpook National Univ., Korea] — world's premier SoC design forum for leading researchers from o Analog and Mixed-Signal Techniques
» General Co-Chairs academia and industries. Prospective authors are invited to submit e Data Converters

Jin-Ku Kang (Inha Univ., Korea] papers of their original works emphasizing contributions beyond the ¢ High-Speed Signal Interfaces

Makoto Ikeda (Univ. of Tokyo, Japan) present state of the art. ISOCC 2014 is technically co-sponsored by IEEE o Wireline and Wireless ICs (RF ICs)
Yeo Kiat Seng (Nanyang Tech. Univ, Singapore] ~ CAS Society and accepted papers will be published on IEEE Xplore. We Digital VLS| Circuits and Embedded
Shyh-Jye [Jerry) Jou [National Chiao Tung Univ,  also welcome proposals for special sessions.

Taiwan) SIS

. . ¢ Memory Circuits and Embedded Memo
Juninfong {SerstngEiectonies. Horel B Conference Theme . Digitalréircuits and VLS Architectures :
> Conference Secretary The theme for ISOCC 2014 is “SoC for Smart Connectivity”. Solutions

* Multimedia (A/V) Algorithm and SoCs
¢ Communication SoCs
o Processors / Multi-Core Architectures

Kyung Ki Kim (Daegu Univ., Korea) for providing smart and secure connectivity will need to evolve new

approaches to securing the shared resources. ISOCC 2014 is looking for

B Technical Program Committee novel SoC solutions to create truly smart connectivity. & Softiara
» Technical Program Chair « Embedded Systems and Software
Jinwook Burm (Sogang Univ, Korea) B Paper Submission - SoC Design Methodology

» Technical Program Co-Chairs

Ken Choi (Illinois Institute of Tech., USA]

Tony Tae Hyoung Kim (Nanyang Tech. Univ,
Singapore)

An-Yeu (Andy) Wu (National Taiwan Univ, Taiwan)

A complete 2-page manuscript must be submitted electronically in HW-SW Co-design
PDF format (in Standard IEEE double-column format posted on the
conference website).

Only electronic submission will be accepted. For more information,
please refer to the conference website : http://www.isocc.org

¢ SoC Testing
¢ Design Verification
¢ Signal Integrity
/ Interconnect Modeling and Simulation
M A Unique Venue - Low Power & Power Management ICs

» Seongsan llichulbong Tuff Cone u KeY Dates . . )
e ¢ Deadline for submission of special session proposal : June 30, 2014

¢ Acceptance notice of special session proposal: July 10, 2014

* Deadline for submission of regular session full paper: : July 15, 2014
* Deadline for submission of chip design contest: July 31, 2014

o Deadline for submission of special session full paper: July 31, 2014

* Power Electronics / Energy Harvesting Circuits
¢ Energy-Aware Systems
* Low Power Design Techniques

- Application Specific SoCs & Emerging
Technonogies

» Notification of acceptance (all submitted papers): Sep. 01, 2014 * Display Drivers

« Deadline for author and early-bird registration: Sep. 15, 2014 * Image Sensors

o Deadline for submission of accepted papers : Sep.15,2014 ¢ Sensors and MEMS Circuits

o Deadline for chip design contest registration: Sep. 30, 2014 * Biomedical SoCs
Seongsan llchulbong Tuff Cone was created ¢ Automotive SoCs

« Nanoelectronic Devices and Circuits
¢ 3-D SoCs & System-in-Package

by hydrovolcanic eruptions 100,000 years ago. [l Conference Venue
The peak is a prime spot from which to view
the sunrise. It was designated as a natural
monument on July 19, 2000; a UNESCO World
Natural Heritage site on July 2, 2007; a Global
Geopark on October 1, 2010; and one of the
New7Wonders of Nature on November 12th,
2011.

A DA PLAZA JEJU

From Jeju International Airport
by Taxi: 10 minutes' ride

= Website: https://www.ramadajeju.co.kr
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