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o] ClHo|AE 2 WOlN GWEZEX|Q] ME#HEo|LE MO E st=
Htex2, HF CHo|2=(Rectifying diode), HIO|Z2Zt EZHX|AE
(Bipolar Transistor), AtO|2|AE|(Thyristor), GTO(Gate Turn Off
thyristor), Cto|2(Diac), Ezt0|MU(Triac), Tt MOSFET(Metal
Oxide Semiconductor Field Effect Transistor, =& Atglat Btz
H MA &1 EMX|AE), IGBT(Insulated Gate Bipolar
Transistor, Y A0|E HO|Z2t EMX|IAE]), IPM(Intelligent
Power Module, Xlsd LiI2E) S0| 22| LR

ohe HEAlE HEX SoME i 2 HAE JIX|2 UeH, 2
B2 oF 60 Tz 752 SRt OISHIH Hio|Z2t ERX|
AH LE2 19484, AO[2|AE= 195722 EX0il= ML, &
SN ST, Tkl MOSFETZt 1970, 12|71 IGBT2
Z2 MOS/HIOIZat AXE7H1980 A0l ATHEIHA FTX 2
|20t Tkt HiT, O = =RA EEE HSSHH U
o, T, 04 uFOl nrisstz dHEACL £t MOSFETS2}
MOS/HIo|E2} It AXS2 2 A0|E TRIE WOt OfF =2
HoIE 73=2E MEY & V| WEoll tiR ™=t =0t a2F
12 Of BH=r| AXRSC AlE EFnbYE BoED,
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( Power MOSFET module

Power MOSFET

( IGBT(module) |
(ipm )
N (AsIPM
(DIP-IPM
(RVIPM

HEV-IPM
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o, ME| da7], =EEX| 89 e HXI, IH(nduction
Heating: S=7t8) =2|7|ol= 150 QIHEE IGBT7 AMSEC
TV £47|9] HMeEo|l= MOSFET, AXIE|Z0 AtO|Z|AE, 72t
EAl0ll= IGBT E= IPMO| g2| AFZE( QICt XtSKt AlXIo] A
SHYX|0l= HiO|Z2t ETMX|AELE IGBT, MOE ICE stLtel o7 |
Xloff 83t 0t IC7F A= LTt

1 Qlofl Hio|Zat EMK|AE, MY MOSFET S2 gt 7
228t HVIC(High Voltage Integrated Circuit, 17g £X3|2)
o ATSHE ADE Oy IC &, ThY BH=RZH A MOAIST S
= ks

U Obel =R, DHRIAIE, 02 S )0l ARZER T

E20lz nSAls Hool TS XOIE HIRSIH =2 BAIT| #D
Hlofofl IGBT, AMOIZ|AE 50| AFRE1 QUct skZn Az #9|
TSt M| Mojols T IGBT(HV IGBT) 2&, GTO, &
ot 25 9 XPIRICEEE WESH HV-IPM §2 MOSH mHel Bt
M7t Z=F0[CH3] ARAD SEO= =Xl T HHEXTE ALSE
o ok

Ol S9, de|tlolE xlojoll= IGBT Z=0ILt IPMe] ALZ0| E7F
mlstct. £nE UM 24 750~900me| L2|H|0|E Hojollk=
1,200V, 600A=2| IGBT 2Z=0| AIEEH, 2E2| 240l Hods
HWEX| b= 7IAY LelHolE o= MoEte S2e2 AAE &~ AU

= IPMO| AFZE|T QT

259| QIHElol= MOSFET, M E0otg9| stiZE 7| FXxt
HIAS, FY™ MAXX|(UPS, CVCF QIHE), Mg Hot
et =xo| meIMolE S, MX|of Z2IE CRT ZLUH,
FAX, M3l7|0|= IGBT, IPM 9| mtg BrexX|7t AFRET QT
M Z2O02HE 22 HEEZ(PLC), 2223 MOEX,
ZFHH M SE7IA(CNC), Za2l(Crane), S0|AE(Hoist), 7
Ho|| HWE XtSEESI|A S2 ZE HMAHE lHEol= IPMat
IGBT= ZXo|ct,

olelofl MHALL HMX| SE| Aoz a8 kW 0l&2] 2AHE{7}
ZestH, o7|ole tiE&F GTO, IGCT, U IGBT Z=0| AR
o7 Qo REZHEu nFO 7HEEX|, ColEg, 20(0iEE X
SAUAE gYU|, SHLY A LY LTl AHEO= 1,200V-
1,700V, 800A =2l IPMO|Lt IGBT7t AFBE|H, 00|32 JHAER

°

L} HZ2XX| SO= IPM E= IGBT 28 59 e ClHio|AT}
8|7 9t XAER| MR, CTeH 22 ojg717le] Feisol= 1
IGBT 25 S0l Ai8=ln /ct, I8 25 S5 Fu4et ¥ 8

H AR Jts5H 0tY) C|HI0|AS| ZRE LIEHHLY,
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XIE7HxIe] ohef AXI2 SHH AO|2|AEL; Eat0|of, ohe| ERHX|
o] 9|

AF 50| Yubxo|dct, SxHel o AXt= o) MOSFETLL
IGBT, IPMZ H&t|of7tm QT EFLE AMRSE7| 2RI IPMTt
E#X|(Trench) IPMO] M22 HIE HAQl F8=2 Xi2| Fowitn
ACH2].

IGBT= It®) MOSFET2| 212 EXMut HIO|E2t EMXIAES| &
E4E 2t o ALY AXo|ch 0] AXk= MOSFETS| XM¢f
Yoz FFEXIP I &3 MJ[= BJIT(Bipolar Junction
Transistor, HO|E2t &gt EMX|AE)S ENE WECt

37| w20 0] AXt= HH A0|E Hi0o|Z2} EMXIAE(GBT)2t
1 S2IC} 0] AXe| HES stLkz I HIO|E2H ETXIAE W
2 2-Aef X&) o MOSFETS| =2 ¢l2] Au|HAS Zh=Ct=
Zdo|ct, mel MOSFETS| =& 23 uEA= AOE Xof E-2
(Turn—on)zt B-2I(Turn—off) 7+ 7Fs3HCH1].
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HHH HVICE S4AI20f, CIAS|0] 715, ZE Mo Lol Skl 7H
”*Elﬂ QUCHB]. HVICE ™Y AXIet XMXet ZIEE 3|2 7to| ¢

Qs o2l 7IX| A=l7|£S ARSSICE ol2{st Az|7|&2 XI7|
42|(Self-isolation), &gr2|(Junction isolation), 12|01 HHA
2|(Dielectric isolation)[6]2| 37tX| BF& 37| Lks 7t UCH A
OlE JHEAXIRME E2] HVICE 2E ZIEH0| £lo| At ZHo| x|
it 0] THO| TkssiCt £EY AKX & MFQ 50| 20 ot
Y AXSE THY AXtel Tt S MEY AXte] HMF 0|57t
Of AMEA A W20l HVICOIE 72 AFRE|X| e=Lt,
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RESURF(REduced SURface Fields, EHTAZA) |2|e] &
2EYE DY AKX HVICH AL 7HsoHA| EIct EY 1ML
AXH= OFF Qf2 of|m|EM(Epitaxial B0IM MIZHE|T KZFQH 74
AXte] Mo FatE 7IXIK| =0t +EHY MY AXfe| o F

M2 mpy AXe| AO|E AAQF =30 HH Zto| 7z
(Drift) HHo| 2012 S0(7{Lt EUC2M =Xt XX
Séick= Zo|ct ZEZ|ATem|(Photo-lithography) 2&e2 &
2XAS MOE 4 U 2oz SUSH & 2o CiE HAHS 711

pS|

ShEl T AXEE MEE 4 U =RAC

SHX|ZE A2|20] S21& g0l CiohEoll w2t A2|2 7Ht0]=(SiC)
oF Z2 MZ2 SEO| o[4HQl AQIXIS A3SH| ffs 2=z
|

Schematic DMOSFET
Cross-section

Overlayer Metal
Intermetal Dielectric
Gate Electrode
N*

Pwell Pwell

n- Drift Layer Epitaxy

N* Substrate

Drain

100mm 4H-SIC Wafer

390 Devices per wafer
4.08 mm x 4.08 mm

a2 7. 4H-SiC Power MOSFET

XIE7HK| 71517 TS el BHER| AXE 710] Chato] AlmEos
oh, Z2iLt x| BAA G2 P LHBS ChEx| RS oA A
2f3ict,

T TE {1 188 ohgl =i AXL 7|&2 ofUX] akAH] Al
of T &2 SHS floll HEA ERE Ay 7|z0l1, HIIE AL
8otz 2= MBS R2[Q Yo H2 FEs o Ak Aokt
=Ll AIZo OlXls o &0fe 0% 30tk & 4 Ae8z 0}
A A AXLS| Vg SEE OAFAGIEHA =itst JHE B2
20| LR3I,
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SystemC+= Synopsys, Inc. 2t Univ. of California, Irvine0| &&
OF ISt scenic ZEMEQ} Frontier Design, IMEC 174 &
o A7 ZuE 0|23t0f OSCl(Open SystemC Initiative)2|
Language Working GroupOlAl 7HstICE 2000 &Stt 0|
OSCl= AlARISZE M7 JHEE XEHSH SystemC 2.02 JHLSIH
M core language®t ZHEXQI 2lo|=2e{2|E Ea2loty, 38 U3,
ARBXE Ho| QlE{IolA, Y, ZE S ZEGIFUCH1I2]

SystemCE Akget 27|9] £2 =X & oLtz RTLEL 52 &
3f EOM AZEY0IQ} SIES0 E= 0] S5 ZEE A2
Z0| RS JIS5IE=S sk AOICh[1] Eot SystemC= &t
el C+ HE Hmz{of SystemC 22iA 2lo|E2{2|2ts &7
SN E=o| | ot 7= glo] 7|IEQ C/C+ T2 i
eFutez AlZolug +~ JUEE ULt 0|E Solf chfst exe|
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2 J0j|M= SystemC 2.0.1011M GIMZ XMS5t= simple_bus2| +
Z9t SR MWEOZ N SystemCo| 0[5HE SAt SiCt,

simple_bus?| M| AA FEQ} EAZ2 SystemC ALOIE[3]0A
CIRZE 2ot AAIZAE 4 ULt simple_bus= AIOIE AAM0] 7|
S F= EUE NS ST HA ZUE M| AA F=9| Zo|vt
1,0002 H=0|H, TLM 9| 47 g chst sid=Z MYsict
simple_busOlA ‘simple’ 2 mo|=2tQl E&ME OtAE 7|4
B S° @482 7HX|1 UX| dtt= 2Jojojm HAMAS| MES
o MM 0| o, &4 &S S8t HlolE 0|522 Foistn
UL HAO HAE AAHZS FHok= 2 ZES HANA S
Stz QUEM0|AE AEsto 84 Mol Fdotn, &2 o
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TR0k - SoC A7 - 4, SystemC 22
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TetE ei7I/M7] g0l 2lsl 01RO,
simple_bus= CI21t 22 ££52 740 ATk

®Master: CPU E= DSP2t Z2 HA OIAHZE 37iX| {8 -
direct, non_blocking, blocking —2| QIE{H|0|AZ J}EICH

#Slave: DA 2Jgt & 2F0| SHot= Cish ClHO|ASO|
&8o|27t 2 4 don, simple_bus?| FAUE 27HX] K8 -
fast_memory, slow_memory — 0| AFZEICt fast memory= HH
AMOIZOIN S7|/M7| SEZ otL, slow_memory= CH2| A

0|22 Q= fict.

®Arbiter: HA0]| 2ol SEEH, CH2f HA AE QEC2HEH 2t
OFAES] M &2|2t lock fEHO] w2t SXHSHT,

#Bus: OtAE, £30[, 7|7t HZ0] TS0 Mz s
o 75 2= =0 ATk

% 12 simple_bus?| FM=o|ct,

2}
simple_bus?| &5t O[S {lsiiAl= T
QoL X[HS| Metez 2t 2E9| #E FEE JHX|1 F+EO0Lt 5
ot XS MHSHT}
o o= 20 .

direct, non_blocking, blocking2| 37tX| &t RS 7IX|H, =
E OfAEE "HESC=z MAUE sc_porticlass IF, unsigned

OlEfel EfRlnt mEO| MZT 4 U= IEHOlA| HAE X
C}. sc_ports EEO| HZE IEHo|AC] FAS HHEIGS StAtx}
operator =) () & OIZ3HA IEMOIA B42 SE5101 Aol
2sic1],

odirect R HA Z2EES WEX| P21, S2{0|120] A F2
Sh= WACR [l B2 AZEH, £20/22 ARBE= 22
o XIE A0 2F IS AlZ201d + Al &20[29] WE

[¢]

Sfol AL SEF LAl 0l8st= A= M| T =00l
= AEEIX| 22, sc_port(simple_bus_direct_if)E 0|85t =
EE MASiCE

#ifndef __simple_bus_master_direct_h
#define __simple_bus_master_direct_h

#include <systemc.h>
#include "simple_bus_direct_if.h"

SC_MODULE(simple_bus_master_direct)

{ ' ports
sc_in_clk clock;
sc_port<simple_bus_direct_if> bus_port;

SC_HAS_PROCESS(simple_bus_master_direct);

% // end class simple_bus_master_direct
#endif

OIE{H|0]A FHmY simple_bus_direct if.he a471Atst40| o
Ei2 direct_read() / direct_write()2 MHEiC},

class simple_bus_direct_if : public virtual sc_interface
{
public:
direct BUS/Slave interface
virtual bool direct_read(int *data, unsigned int address) = 0;
virtual bool direct write(int *data, unsigned int address) = 0;
Y // end class simple_bus_direct_if

#endif

@non_blocking ®&: sc_port{simple_bus_non_blocking_if)Z
HEE Molstn, M|t HA L jock MEHO| 2l SAle o
£t A™H read() / write()2 1742] HIO|HE T&SITH

SC_MODULE(simple_bus_master_non_blocking)
{

sc_in_clk clock;
sc_port<simple_bus_non_blocking_if> bus_port;

SystemC simple_bus2| 0|5l

SC_HAS_PROCESS(simple_bus_master_non_blocking);

simple_bus_master_non_blocking(sc_module_name _name
, unsigned int unique_priority
, unsigned int start_address
, bool lock, ... ..)

: sc_module(_name) , ... ...

{
SC_THREAD(main_action);
sensitive << clock.pos();
}

void main_action();

k
#endif

SC_THREAD Z2AM|IA7} clock.pos()il EFSSHH main_action()0|
£3H=IC}E main_action()2 bus_portE S5l read() / write()2 &
Eol0 SE2 8olH, HAL MENE ERlsh S&2 Al XI5
7Lt OFE SE2 st 40} HI0|EZEE AAISIT

[kl = (il

#include "simple_bus_master_non_blocking.h"

void simple_bus_master_non_blocking:main_action()
{

int mydata;

int ecnt = 0;

unsigned int addr = m_start_address;

wait(); // .. for the next rising clock edge
while (true)
{
bus_port->read(m_unique_priority, &mydata, addr, m_lock);
while ( (bus_port->get_status(m_unique_priority) != SIMPLE_BUS_OK) &&
(bus_port->get_status(m_unique_priority) != SIMPLE_BUS_ERROR))

mydata += cnt;
cnt++;

#blocking #&: burst_read() / burst_write() &2 0|&3t0 ¥
ZHES +Y5tH, simple_bus_blocking_ifol MAE=
burst_read() / burst_write() &2 MEQIXIZ C|0|E H& AlEf
A0t HEE OlojEe 37| 1, YBNESS AZTH = QIHE|
0|& &4+E ISt ChE ZEE= simple_bus®| HAM 78E
burst read() Z=2| LEZ It EE22| wait(--)0llA YRS
YRE SX[Gl HAMENE HHarsiCt

T
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simple_bus_status simple_bus:burst_read(unsigned int unique_priority
, int *data
, unsigned int start_address
, unsigned int length
, bool lock)

simple_bus_request *request = get_request(unique_priority);
request->do_write = false; // we are reading
request->address = start_address;

if (lock)
request->lock = (request->lock == SIMPLE_BUS_LOCK_SET) ?
SIMPLE_BUS_LOCK_GRANTED : SIMPLE_BUS_LOCK_SET;
request- >status = SIMPLE_BUS_REQUEST;
read() , burst_read()7} st ZE
wait(request->transfer_done);
wait(clock->posedge_event());
return request->status;

A= SC_METHODZ SEEk= Z2M AR QIE{HO0A 42|
9| EM7| ZE, CiUet S2j0lE HES let CISRZE]E 7HKl=
ABMEZR FEECt HAE OIAHZ SEEE QEHO0AS 7
b SAloll, HA0l Qs SE=T CHE 20| FeiE S2012/
SA7| AEHO|AS M5t Tt

#include "simple_bus_master_non_blocking.h"

#include "simple_bus_slave_if.h"
#include "simple_bus_arbiter_if.h"

class simple_bus
: public simple_bus_direct_if, public simple_bus_non_blocking_if
, public simple_bus_blocking_if, public sc_module

{

public:

sc_in_clk clock;
sc_port<simple_bus_arbiter_if> arbiter_port;
sc_port<simple_bus_slave_if, 0> slave_port;

SC_METHOD(main_action);
dont_initialize();
sensitive << clock.neg();

A= SC_HAS_PROCESS 3 2E Sall 7+4XIE 7|&6ict LR
Z2MAZ SC_METHODZF AF2El=0|, SC_METHODE CfE Z2
MAk= 2| ARl AHES 2| 91, S 2AE0 S5
E AtHo| 2ASHE C/CHoilMel gt 20| alig Z2MATL 5
AEIC MatM 0] Z2MAE LISl wait()2t 20| Z2MA S
LA FXIAFIE EE ARZSIX] RRITH2].

simple_bus?| LHE A=EE main_action() 42| £3o=z th7]
0 ALY chsto] 7| M2lE S8l 3o a8 2F
X|™5tE get_next_request()Qt X|HE 2FE 43
handle_request(), lock MEHE ZHsk= clear_locks()2
Ch SxH7(0l 2fsf & tye=z XI™EH QLTMENE AN

SIMPLE_BUS WAITZ Hst £2i|0|25 MEfsiT],

S20|E QEHO0|AE HALL S20|E Al0|2] SAE 7|&st
o, HA0 MUY AT HAE UHEZE 7SS 0[&310] 0]
ElDo|AE F3stke Cheol S20|2 HES & 4 0f Tk TS

FEE slow_memoryQ| &S HOlct

re 0

#include <systemc.h>
#include "simple_bus_types.h"
#include "simple_bus_slave_if.h"

class simple_bus_slow_mem

: public simple_bus_slave_if , public sc_module
{
public:

SC_HAS_PROCESS(simple_bus_slow_mem);

simple_bus_slow_mem(sc_module_name name_, ... ,..)
: sc_module(name_) ,
{
// process declaration
SC_METHOD(wait_loop);
dont_initialize();
sensitive << clock.pos();

HAE ZEZ &5l slow_memory / fast_ memory0l F18iEl 2IE]
Hol|A &4+E SESIC

CiOlEle] H&S floil SLEH HAO £ 7§ 0]l DtARZF HEE
Of ACHH 2t OLAE_Q| HA S MEsH SXlsty, A&st/| 2
g £20] ERSICL simple_bus= SIS SAZ Foistn U
ot Bx7 = HE AHm0|A! simple_bus_arbiter_ifoll 2fal HA
of HZ=0, ohSat 20| Foll MEE St olyel 2Fez SEH
ct

simple_bus_request *arbitrate(const simple_bus_request_vec &Q);

arbitrate()= OFAE Q]
3 lock MEHE ZAfet

simple_busE F&5t7| flsiM= HA0| HEH, lock 2 YL, ¢

HUZ 9Iet M S CiUE LSO Ho| 3 MelE/ofof Bict, ol
Bt 2SS HAZ THEIBA B4R Mols| SOIE EIXIH Clost

FIXI0IA ABEl= A2 ZHore mf, SEXQ TEE EElok= AO|
FotEo|ct,

simple_bus= 0|2{et ZEEE simple_bus_request.h |
simple_bus_types.h/.cpp, simple_bus_tools.cop 622 T2
=1 AeH, o] Z=ESS A8staXt st THX| #include
"file_name.h" YEIZ F7totH EICt

C/C++7F main(oIM Sxt2 AlXtsts HAME SystemCe

sc_main()0lA E2EE SEEZ AIFST. simple_buskE
simple_bus_main.cpp TIIY2| sc_main()g Sl 2= SE2 AR
5tH, sc_main()0] &= simple_bus_test ZE0A
simple_busE “4st= 2t ZE2| MMt =735t MME ZE 719
ZE HZ0| B@ELI_—’, HAAZ IEES ZtZF X9 ZSEF £EHS A

=1 [ R | o T o=
Kpict
2 OlAE BES 2 NBUXAN UR Z2AAC
SC_THREAD?} SXf510 HA ABS Fsith HAL 320 5
ZoIROIN XS 45in, SH7Iol S5 Sat0f Uil AIZ
23 0| CH20| B ORAEIS] 2H2 MeiBith 0|3 MeE
DRAEIS] S0l w2t 220ISE AMEn, 848 S55t0] s

782 Ssict.
OFAES| MEHS 2ol A= SAH7|= 0l2] FshE! =il w2t
of S2ioict 71 2M2Q7F =2 QES MEHSICH 2Lt o[o] At
ol = OtAETL burst_read() / burst_write()2F 20| H&H
ol Mol XM2lE 235l USH ZEEX| §UUL, lock AENTL
SIMPLE BUS_LOCK_SET?! A2, O =2 2M&9 32 HE
St 2™ XY DtAEIE gi&do=z MESIHTY

(e i)

ZExoz SEE 230|122 read() / write() SHE SA| Aldlg]
M, slow_memory= CH7[MEHS| Helez XA lELCL S0/

7t TS IYE Y=otH HAL| MEfVL FAET OtAEZEES| Ot
S 30| ZMECt OAHE 22| HSUX[0A, HALL SH7|
= 23| stZoX[oA EMstz=E MAsks WAE 24 S718t
Tx'2ln B2H 0l TLM £& Mo e R3¢ gye=z
SystemC7} MSst= 7= A1} SIEYHNHE 25| 2ft AlE
0] 79| request_update / update EAlnte E

simple_busE AlE2{0|M5t7| 2ol simple_bus_test.h2t= HIAE
#HIX|S =St simple_bus_testhe= SC_CTOR OHEZE 0|&3}t
o Zt 2ES 44 Y TVIXIE Eotn, O|F AR & 2 ZE2

Z5ict o|m Z OtAE(Sl ME2(Qt &2f|0|2o| AR A XM
F AL0]2| CH7 A2t SO XIFELCE,

CtE == simple_bus_test.he] Z& M1t =7|X| &2 o3
| —
o

S2o|ct,

SC_CTOR(simple_bus_test)
: C1("C1Y)
{
// create instances
master_b = new simple_bus_master_blocking("master_b", 4, Ox4c, false, 300);
master_nb = new simple_bus_master_non_blocking("master_nb", 3, 0x38, false, 20);
master_d = new simple_bus_master_direct("master_d", 0x78, 100);
mem_fast = new simple_bus_fast. mem("mem_fast", 0x00, 0x7f);
mem_slow = new simple_bus_slow_mem("mem_slow", 0x80, 0xff, 1);
bus = new simple_bus("bus");
arbiter = new simple_bus_arbiter("arbiter”);

non_blockingzt blocking OMAE{S] 2Ma2l= 212t 3, 42 F0{
X2, fast. memory= 0x00 ~ Ox7f, slow_memory= 0x80 ~
Oxffel 4o HIE 7IEICE 22 AlE0lM Zute| URE B

Fo i,

SystemC simple_bus2| 0|5l

SystemC 2.0.1 --- Apr 28 2012 16:20:52
Copyright (c) 1996-2002 by all Contributors
ALL RIGHTS RESERVED
0 top.master_d : mem([78:87] = (0, 0, 0, 0)
0 top.bus : burst_read(4) @ 4c
0 top.bus : read(3) @ 38
0.5 top.bus : request (4) [SIMPLE_BUS_REQUEST]
0.5 top.bus : request (3) [SIMPLE_BUS_REQUEST]
0.5 top.arbiter :
R[4](-SIMPLE_BUS_REQUEST@4c)
R[3](-SIMPLE_BUS_REQUEST@38) -> R[3] (rule 3)
0.5 top.bus Handle Slave(3)
--> status=(SIMPLE_BUS_OK)
1 top.bus : write(3) @ 38
1.5 top.bus : request (4) [SIMPLE_BUS_REQUEST]
1.5 top.bus : request (3) [SIMPLE_BUS_REQUEST]
1.5 top.arbiter :
R[4](-SIMPLE_BUS_REQUEST@4c)
R[3](-SIMPLE_BUS_REQUEST@38) -> R[3] (rule 3)
1.5 top.bus Handle Slave(3)
--> status=(SIMPLE_BUS_OK)
2.5 top.bus : request (4) [SIMPLE_BUS_REQUEST]
2.5 top.arbiter :
R[4](-SIMPLE_BUS_REQUEST@4c) -> R[4] (rule 3)
2.5 top.bus Handle Slave(4)
--> status=(SIMPLE_BUS_OK)
3.5 top.bus : request (4) [SIMPLE_BUS_WAIT]

3.5 top.arbiter :
R[4](-SIMPLE_BUS_WAIT@50) -> RI[4] (rule 3)
3.5 top.bus Handle Slave(4)
--> status=(SIMPLE_BUS_OK)

14.5 top.bus : request (4) [SIMPLE_BUS_WAIT]
14.5 top.arbiter :
R[4](-SIMPLE_BUS_WAIT@7c) -> R[4] (rule 3)
14.5 top.bus Handle Slave(4)
--> status=(SIMPLE_BUS_OK)
15.5 top.bus : request (4) [SIMPLE_BUS_WAIT]
15.5 top.arbiter :
R[4](-SIMPLE_BUS_WAIT@80) -> RI[4] (rule 3)
15.5 top.bus Handle Slave(4)
--> status=(SIMPLE_BUS_WAIT)
16.5 SLV [128]
16.5 top.bus Handle Slave(4)
--> status=(SIMPLE_BUS_OK)

19.5 top.bus : request (4) [SIMPLE_BUS_WAIT]
19.5 top.arbiter :
R[4](-SIMPLE_BUS_WAIT@88) -> R[4] (rule 3)

19.5 top.bus Handle Slave(4)

--> status=(SIMPLE_BUS_WAIT)
20.5 SLV [136]
20.5 top.bus Handle Slave(4)

--> status=(SIMPLE_BUS_OK)
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22 top.bus : read(3) @ 3c
22.5 top.bus : request (3) [SIMPLE_BUS_REQUEST]
22.5 top.arbiter :
R[3](-SIMPLE_BUS_REQUEST@3c) -> R[3] (rule
22.5 top.bus Handle Slave(3)
--> status=(SIMPLE_BUS_OK)
23 top.bus : write(3) @ 3c
23.5 top.bus : request (3) [SIMPLE_BUS_REQUEST]
23.5 top.arbiter :
R[3](-SIMPLE_BUS_REQUEST@3c) -> R[3] (rule
23.5 top.bus Handle Slave(3)
--> status=(SIMPLE_BUS_OK)
37 top.bus : burst_write(4) @ 4c
37.5 top.bus : request (4) [SIMPLE_BUS_REQUEST]
37.5 top.arbiter :
R[4](-SIMPLE_BUS_REQUEST@4c) -> R[4] (rule
37.5 top.bus Handle Slave(4)
--> status=(SIMPLE_BUS_OK)

Press any key to continue

AlZ2]0]40] AlZzl= OnsOllA] 2+ 2E0| Mo 2 x7|5t f-lE
i, direct_masterg HAIXCZ HO{F1 QICt OtAEC| ¥t H
A9| X2|Z AmEH Ons : burst_read()2t read() 23 —) 0.5ns
&2 M 2219 read()7t MEH 3 ) 1ns : write() 2 )
1.5ns : 7| &2 burst_read()2t write() & write() 8 —) 2.5ns
~ 14.5ns : Of Z=oict HATIE fast_mem 0o FZSHH
burst_read() &8 —) 15.5ns ~ 20.5ns : HAZ} 17 22 x|9g
SH= slow_mem Off 2510 burst_read() ¢4 48 & =78 -)
22ns : = HI read() 28 -)22.5ns : read() &3 -) 23ns 1 F
HI write() 28 —) 23.5ns : write() &8 —) 37ns : burst_write()
2Fo| TYg =g £ Qom AAIES wait(),
wait(m_timeout)of| 2[$t X|HES ZAGHEH HE5t Aol OtAEZ
BEE Q30| LSS SoIg 4~ Qlrt OnsOAMQ| CIZE 23 2t
1 0AM MS0XIE QXlste AS &Y £ JoH, o=
SystemC2| AIZ20[E{7} Zt| HSIE Ons OIF0f ZHAISH Ttz
sHME 4 Ut LTS RF DtAEIE MEiZ= 2.5ns0A
(o]

=]
SIMPLE_BUS_ WAITZ2| el Hal7t UoidS =felstct

SystemCE 0|&¢ 27|29 d2, RE2 ZES S 2HmolA
T FEZ Mol Tdsiz, XH‘é"S 2IE{H oA B8 TSI
EE 2| g Aol LebHo|n, o|2{3h HAlof| 7I=5H HAS

2asiE 4 ACHL

K H oo

simple_bus?| HA ZEE QI 1 4|0 A ?@Qﬂf SAlof| =
7HX| e, 0| Sall ¢lE =
0|=e} ZXH7 |0l HZStct, ?3—.— S|mple bus 32 T2 0
S45| gtgst 2HIZ0| Eoh SystemCOHA sc_ channel9
typedef sc_moduleZ MAUZ|0| AU ZE1} xHEQ| AHOX 72

Qo HEX RS J7HE ook 1 2/9] oz Mzis) = —"I'”E

off cHaiM= 1S AW 7| i,

simple_bus GIHIE £35t0] SystemCZ 0|28 T4 4F 220
s MmHEUCE 2 oFl= AIE MM 20N ALt 0]
g ';JQ £Z9| RTL E= T MM 2502 TXststa 7|=9| HA
EHIX|E MALSSHH 2E52 &folgh £ ot

E8l, 5B AFA Heflo| mE £E QIEHOIAS Jhxl= off 7t

L DRAE(S] @M 291 2 S|

| B4S0| ME| ¥ S8 53 ol Jisy2 2
=

74

(=] o
22 & 2 4 Atk ol 2R A0{Ql SystemCo| 71 2 EX
ozt & 4 Uct Ch2 AIE01M Zat= simple bus_teste] 7|

=
AX™ Al master_b2t master_nb2| lock 7|52 25 falseOllM
true@t false2 HAMS mo| Zuolct 0|2 Ssi SAH7I0IA OtA
E{E MEiSHE 7210] rule 30IM rule 12 HEHES OIS},
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International SoC Design Conference (ISOCC) aims at providing the world’s
premier SoC design forum for leading researchers from academia and industries.
Prospective authors are invited to submit papers of their original works
emphasizing contributions beyond the present state of the art. ISOCC 2012 is
technically co-sponsored by IEEE CAS Society and accepted papers will be
published on IEEE Xplore. We also welcome proposals on special sessions.

Paper Submission

Complete 2-page to 4-page manuscript (in Standard IEEE double-column format)
is requested. Papers must be submitted electronically in PDF format. Only
electronic submission will be accepted. For more information, please refer to the

conference website: http://www.isocc.org.
Areas of Interest
Analog and Mixed-Signal Circuits

Embedded System Software
Low Power Design Techniques

Communication SoCs

Display Driver and Imaging Devices Embedded Memories

High Speed Signal Interfaces
Microprocessor and DSP Architectures

Energy-Aware Systems SoC Design Methodology
Multimedia (A/V) SoCs SoCs for Automotive Technology
Wireline & Wireless ICs (RF ICs) Sensor & MEMS

Signal Integrity/Interconnect Modeling ~ Power Electronics (Energy Harvesting)

E . . . . . .
L - N i L Tony Tae Hyoung Kim, NTU, Singapore SoC Testing and Verification Bio & Medical Devices
ol HEE7| AES B 7|8 S5 AR, Hetete O Technical Program Vice Chair Special Sessions
OF5t = QF7F =& =H 3170 X251 OFMHX OJAl M=2 1135 ! . ns . . . .
I =20 M_'OOh_ e T Sss T Jin-Gyun Chung, Chonbuk Nat’l U. Korea  Proposals are solicited for special sessions. Please submit proposals for special
= Conference Secretary sessions to the special session chair.
Joong-Ho Choi, U. of Seoul, Korea Chip Design Contest

Design contest provides the academia with the opportunity to introduce their
novel chip designs to the real world. The selected designs will be awarded.

Papers should be submitted in electronic
http://wwwl.idec.or.kr/conference/conference_isocc.asp.

Best Paper Awards

form via

The authors of selected papers will be awarded for technical contributions and
their papers will be invited for publication in the Journal of Semiconductor
Technology and Science (SCIE) published by Institute of Electronic Engineers of

Korea (IEEK). (Visit http://www.jsts.org for submission details).

Important Dates

* Deadline for submission of special session proposal;

* Acceptance notice of special session proposal;

* Deadline for submission of regular session full paper;
* Deadline for submission of chip design contest;

* Deadline for submission of special session full paper;
* Notification of acceptance (all submitted papers);

* Deadline for final paper submission;

* Deadline for author and early-bird registration;

Jul. 16, 2012
Jul. 21, 2012
Aug. 11,2012
Aug. 25,2012
Aug. 25,2012
Sep. 08, 2012
Sep. 22, 2012
Sep. 22, 2012

At least one author of each accepted paper must register by September 22, 2012.
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