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E1 (a) NEMGIEROME ;

Be %8 WIEMNRTS A MUTERRAEREE -

(b) BfstEse

FR9HbE (Gmap) -

EE RMBREKE 2E-EEEMNIA
AILIARGARNH RE—(EBENEL - 55
=R BIRBEFHE (Alphabet) s(EF
(Vocabulary ) #R¥E55ERRBIATERH AT
(Sentence) &G - MIUERRELERE
8l (substitution rules) WS AMEAH
FTRERTIVH B 255 FTLUOEXWREF " 58
EEX2, (Language generator) o 4]
MFE{0,1 A UAS—0S1| ¢ » FTEAMA
FallZ{¢e, 01, 0011, 000111, ---} » £ fX3&
ZEF R o AIRHIZOSOERTRIIIGES R {010} ©
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0,e—0
(2D

1,0-¢€

E 1,0—€

B3 BEENIFR2]. (a) FA: (b) PDA-

FBIE 0 S LU ES - FTLSUE
AR ERE—EESNHBRT AN » HEH
Xt T —EFEERARIE (Specification) | °
S—REALARER T —EEEHNRE ., WIE &
EHi#gs (Recognizer) @ XEBEEEH - 7]
BIER R —&Machine - B2 KES BEHE
A RKIBESR MREFZEESNERSOE -
E#itYes - REFIERSOE @ E#HNo o LIF]
MR R BIFHRE - ZOEHENEEEEE
3 (b) Fim e

HEHNEBERIREAMBEHRSNES Z
RTBEARED @ HINBERBEEBH# (Finite
Automata ' FA) AI## Y8 = ARegular
Language ~ #E&# (Stack Machine @
#HPush-Down Automata » PDA) aJ###m
B B&Context-Free Language @ ME E#
(Turing Machine * TM ) AJ ¥ HI:ES 8l A

Context-Sensitive Language °

FAIE—T2# a3 RESIR B AT B RAVAR AR
(Finite State) RfFE# - IHLH AJHLAER
EERIworking tape ' ZES (a) FHIFA » &E
PERMATRPEE 0017 WTFFE 0 A
FARTREHBIIYEE S A {0017} -

PDARIPush-Down © R RETEHE3 AT
BE—EHEE (Stack) HERworking tape »
RepfrzEes CEANUEFELE (Pop) =
BA (Push) BV&IfF - X% Y working tape
ATt IR L ANETTEE - AILITEHIPDAMIS
BEA] AL FARI SRR » S50 » FAPTEEER IR
55 PDARREREE - RIEIENMHNES (b) 2
{OM "} —BIENA&PDA -

TMRIZ T EEmEREEI T PREARNT
B 2/HAlan TuringfE 1937 FFTRHE - =&
BENHEFRE—BETERES AEREMN
working tape - E#HIE S 880 th Bl Ry FE 1

m—1

0 1 2
b * ]
+ ;
Control

Unit

Tape Unit

B4 TMEF B -
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Program

Control
Unit

:

RO

sIsISay

~
(B

7~

Program Counter

5 RA-MachinefyZ#iZetsmE 4

ArabiR AR 0 HEER TMARMHES B ER
MREARAIRTRE

ERBRNFERN (Model of
Computation) @ ERRandom Access
Machine (RA-Machine) © - Z1B5FT~ - £
ZH—#HControl Unit (CU) E2—#Random
Access Memory (RAM) #5k > BEASE
FA - RA-MachinefR&ETM » BERE ALK
working tapeB iR » FrAstEENRAETM -

#1 RA-Machinef33g%

RA-Machinefy &
(Instruction » s Statement) 2Kz
RITHENES - AIKEBRAMANE 78
(Registers) BRUEEEME ERZ

AN RAMAR s — Al 8

EETEEK T —FHRITHNE
PC (Program Counter) &2 - &k—H[
SERAEHEEE

A—RA-Machineiy#g
i)

SEREHESE E 5

£ FHEL

\ BfYworking tape °
SN ERRIE

Statement Effect on registers Program Counter

Ri — Rj <Ri> = <Rj> <PC> = <PC> + 1

Ri — RRj <Ri> := <R<Rj>> <PC> := <PC> + 1

RRi — Rj <R<Ri>> := <Rj> <PC> := <PC> + 1

Ri — k <Ri> = k <PC> := <PC> + 1

Ri — Rj + Rk <Ri> := <Rj> + <Rk> <PC> := <PC> + 1

Ri < Rj - Rk <Ri> := max{0,<Rj> - <Rk>} | <PC> := <PC> + 1

GOTO m <PC> :=m

IF Ri=0 GOTO m <PC> = { " 1 <Ri> =0
<PC> + 1 otherwise.

IF Ri>0 GOTO m <PC> = { o 1L <Ri> >0
<PC> + 1 otherwise.

H4aAR

/\nD




EERAERFNEABRRE  BAE—FN
MUK EARER - BORERFERLT -

B BRERTZ2ERE S EP > AFERER
REF RN - [EMMR=Es (Compiler) MURRETM
B E¥HRIRERERENE 8RERZIRTL
BARMITREMN » KiEE T REENERIERN
BEDNEER SRR EIME « ASEMBIES

YNE - E—FHABRBEE -
R —ERRZH > DREEELTZRS

AR1% (Specification) - BIEHINEE » FT1F
RIBRM ALK ENHHER  MRTABRSR

BILRASMEMANREE  RETEENESE L
(Algorithm) < JEEEMRET » —RERER

M ERSENFARES  AINBEERSN
EEEEHAMatlab  M—REEAMNESE AR
C/CH+ °

EINEERIBINE  BRMSRKEBIMA

BERLE—RG - RBENHTN > BREEUR
BER - BUYMHEEZE  MURAEM

A BEkmEas (Processor) ~ iLlEfS
CBBARES  ELARSRE
230 (Stored-Program) 2 #EEX#HIT » 5K
ERMMERFTZRFKNTIEE - RIKW - WATLIE
RAMNFHEEERITRERN - RERZFRAN
ThEE - FHRIREBI A2 BT ERENERRA-
Machine » BRY K/NARESH » HRGRE EMZER T

(Memory )

BERFRERNRZRBLRERE © LU
WRRiEE e - MBERERNRTE  FBE
SELR R T B BIUE -
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BA R &

DURIR BT i M R B RS - TER AT LUF
ARAKAITAENESR » T —MXEREH
AUEEIE2S (General Purpose CPU) - RNi@gh
WEERE » BENAM UL B2 AEREE
TERMEY » REERAS RS KRER » BFEE
BIVRE  IRBARNE -

FE RS RVAE B2 A SRS I R AR
a0 — 1R 8g
(Diode) EiE&82 (Transistor) - BEHY
%Iinverter (NOT) ~ AND ~ OREERELE
TheeMIott » < BBAAELTHRTEME
FELMBTHEE - EIhAERY E SRR AN » (EF
1578 SBSE BN ET (Computer Aid Design -
CAD) T AR - EBhET ABFEERSN
sat ~ R BB BRI o AFROHIRILE R W
BhEREL—SHEEERLEF -

FEFHEKE (Electronic Device) -

— (B2 REEMERENASE R THER
B&F 1 (Application-Specific Integrated
»ASIC) - Free BRI ERIENR
B o HERAMEES » 19185/ BRI AT
%Y B R T RGN - (B2 EERAAIEK
FAELEEERNARTITERE - N8 BEEBAL
BRIRERPTE IR 2 RIS AR R IR F 2 — Bl
% @RIt E Y B R BASICHESS - &
AERMATEEIRARXNRZAELNERRE » ErRPT
AR E—B A LIProgramiV iE 32 a8

Circuit

ER GBI R &Y 0 B ER
(EERES  H—& i OEEH > B
CHET TR B NEERRIE N
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Behavioral I

Compiler
Synthesis Algorithm / Flow
Language
Front end
Resource : Resource
— Library Lexical Analysis — Processor
FU,Mem, Bus ... ‘ e Register , Inst Set .‘
" i
\ : Syntax Analysis -I H
Constraints Constraints B
Timing, Area, Power Timing, Area, Power [
1
Intermediate H
Representation /cprg . i
|
i
Optimization Optimization :
i
Resource Resource Instruction Register 1
Binding Allocation Selection Allocation :
i
Coniro-i Scheduling Backend Ccde ControIiDal_a :
Synthesis Emission Flow Analysis :

‘Logrc Swithesis
1Placement & Routing
Teczfmo."o‘gy Mapping,

Logic &

Phy51cal

Synthesis
Flow

B6 STERAT & BERAZBERE -

KLY - NBAGENHH LA ERHEEEFIEY RAXBEEELEH » REEREBME—5& "%

S

REVEIEE - NRERMERERRE - ATLH 7 WEIEREIY - BR - IRERHEZIEAR
BERM—BREANBRLTRERRE - RENZ e ? mRyTE A" NEERREZEE B
H S = A—EUniversal Language » #/EM RNEBEAREASHAMEBRZEBNITET -

AT EUREATREIAVER AR © 20R/N



National Applied Research Laboratories

BRMF/NAHEERRBHETR - MEEEEFK
FTREBYEN?BARR—G XY, X, YA
LUEEMZSEENRL - EREEAREZEE
BER ? RETWALFFRE 2 A LR BRI B ES
XIRAXHIA @ BRABEAZIFFHER R A
BZRXHIA - BRI LIB BRI RS B
RN EHRARATTERER

FEHD - B — 8RR T RRALNINEE
o LWNIRAENEZEFH - EEAS B4
HBASIC KRR E—EEALRESS M=
L ARETNEE ~ NRIZNAERIASICER 78 A AU gr 12
BRFTHER AR EHAMEFE—BERAL-E
MEFTBNAKERH (System-on-Chip
SoC) - EENARBRHNFZIRE  BKE
BEBHARFTTASICI A AR - ENREFT RS

(TR _LIF KT .

0

T TR T T T B =
..i.'.-- ‘--."‘l.'|.'.ll.-!"t |‘.— !:l.'i.- :
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Ry - /RIS BRI R/ Rt e E s R
FRIPES » MLLIIBERARRIE R ES - PLEThER
SPRETEREBIRRER » LREAFHFR B85
WAL~ RAEFEBEL  NRFTHN - BEHE "8
Y EZ#HE# . (Electronic System Level -
ESL) MIRRETRMERFIAREIRC B ERE

STERHIZBREARIR

R ERANRT 2 - ATBE#HEI1822
F EHREERCharles Babbagert K #KE
2T AREFE—MARFERINEEZ
AT o E—E B E D # (Difference
Engine) @ TEEAREFEHEESR - LUA
BER A LET ERIEETR o N8 B AL B i e
FERHENER - B+ F LB AL
WA NERLR  WE7HR -

" s

- — e —e

87 Babbagefyz=ai ©l .
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28 et

ROM binary
| Conversion

output

Dynamic .
memory 2
(30 by 50)

Binary |
scratch
output

Parallel
arithmetic
units

Operator control

1

Dynamic
memory 1
(30 by 50)

B8 ABCHIZR Fi42tsmE [ -

filarrent

base-10 1o

The Atanasoff-Berry Computer

drum#2 timing control .~ drum # [c3)

bhase-2 (ka) contacts

brushas boost &camy-

rum

gear box

ar supply
rerag

one ad‘htlm act
4 s \cerdreade )2 7 )I.]LI tIILedb'br
ransfamners ~ tnyratron punching circuit
for punching -
. rmemory reqenerating circuil
B9 ABCHEER K EAFMTEE -
Y -NMOFMN » EEEMEMNIIKREN ¥t (Dynamic memory) & A AR

John Vincent Atanasoff &k H#zE4 Clifford
BerryF1h& st Atanasoff-Berry Computer
(ABC) ' hmE—E8BFANEM FERR
( Electronic digital computer) » FZr AR
MR ERN - HASRRBENBESH R - 81
EMEEMNEA ~ Il 0 TATEME T
LUK RS, (Magnetic Drum ) BIRHERERT

AEFRERNNINE - BRRAFEERSIEENE
NPT E—FTERAI2E -

REBSASENWEMEBNRTHEER B
EEBEAFRENNEMEDSAC » ENIAC »

Manchester Mark 1% » & KMIBM -~ Intel
FEANBIEFFRRZREG - MBEERKRERE &
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(a) "AERB+REES  RUMEE B

(b) "EBRAB+BUTGRBRLR , 2B

B10 #=ERothenburg 0.d.THE—5

B2E R (Integrated Circuit) BYZEHE » 3TEZE

KRB RIREEEMERE (Moore's Law) &

K BISHBEREEREREAR - A » 5
BRFAVEFERN AT RABCHIR

z

RKFERANAERLEEER A 240
FUEENAEMHAN - BREERIIREZMEAE
BANBE * MALEYHDNAMNER (DNA
C DIBFHEERHNAERN
(Quantum Computing ) P55 » ¥ RIRHIFTE
AR BRBVENTE -

Computer) 8l

+=A
A affd

SEBEFRAM R BRAEABDRBE
o ERAEEcEZOREEBTENZIER -

BEENRET AR HENEERT TR - &
A BEERE ML BRELFERSE -
REARMEHROLHNEERR - IBERERNER
NEER LB ETHTERRESERNY

o

BX

TREFERREZRREAZEREENE
ARATDURE AP R R AR IR T IR A AY1T 7
RABRELREEER K (E10) 19

YHR—ERRNREEERTN > BAEEERE
BRENZME ZZ2EBNRME - UM
BEENBERNE - ERLRRT RV -

[1]Gregory M. Hunter and Kenneth Steiglitz, Operations
on images using quad trees. |IEEE Transactions
on Pattern Analysis and Machine Intelligence, vol.
PAMI-1, no. 2, April 1979.

[2]Michael Sipser, Introduction to the Theory of
Computation, PWS Pub. Co., 1996.

[8lJohn E. Savage, Models of Computation: Exploring
the Power of Computing, Addison-Wesley, 1998.

[4]Michael Bader, http://wwwb5.in.tum.de/lehre/
vorlesungen/fundalg/WS02/docs/ram.pdf

Bl EE @ BREalERME » BRA K AR R OB
s - 2009 -

[6]Campbell-Kelly and William Aspray, Computer: A
History of the Information Machine, Westview Press,
2004.

[7]nttp://www.scl.ameslab.gov/ABC/

[8]Bio FAB Group, Engineering Life: Building a FAB for
Biology, Scientific American, 2006.

[9]Dean Copsey, Mark Oskin, Francois Impens, Tzvetan
Metodiev, Andrew Cross, Frederic T. Chong, Isaac
L. Chuang, John Kubiatowicz, Toward a scalable,
silicon-based quantum computing architecture, |IEEE
Journal of Selected Topics in Quantum Electronics,
vol.9, no.6, Nov.-Dec. 2003.

[10] E&#E35 » Private collection » 2009 °
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BEE K ZSpaceWiretZ4EE

~ -

S

BHEFEENGEERSEBFERE— > L
ERNEERK A - BEBRABERGRIESC
Ry

ERERERL > BEERENEERSHESES
EREER - HEIEBRIBHEFEBMER

F324752LEON3-FT CPU » Wik FEKRELE
MIL-STD-1553B » CAN (Controller Area
SEWmTEETEE
RERHEE@IRAE
et BE

ASpaceWirelZ

Network ) EiSpaceWiress

> SpaceWires—# R
A48 &IEEE-1355LLVDSIZ %
RUARHLFTERA o RGN 4
£ BEHEBIEPTHR Az SpaceWire RMAP
WE » DU ARZERL (BUNEREAZERN)
SpaceWiretd EArg feBa ki o

=

J
FEBRNRFHKEE2EBEFTRARME © M
——HEW SR BERCERAE M RERET - 1R
NEERARRR K2R - A LU R

|

MEE ~ 55

]]

RS

5306~ RHERR ~ R © MAERAE © REAR

B ZR A ZE AL

‘Hi|¢

BHE  BREESKBEENE  BNRGKCEE
EAM -
EHRNEZBNT IR
1) MIL-STD-1553B
* ERMEANEA s T REZRITHE -
e Master-SlaveZ2i# o
ERMEEERE1 Mbit/s °

RERFPETIERNT ¢

2) CAN
o BRINFOAEHET X T -
e Two-wire differential busZ2#s -
o EXHFEHHEZET Mbit/s -
o ERFEANEE LRRMNSSTL, UK -

3) SpaceWire

RPN EMAZEE (ESA) MARS
Express{Ei% o

ePoint-to-point serial linkZ2# » ## /A
RouterflZ B A8 245
o EREEIEREK2 Mbit/s ~ 400 Mbit/s °



SpaceWirex FT LU R AKX TZEFTERA 18
HNHEHEERMEMNERE  FREEBLTZ
BAREE

* SpaceWireZ & I FPGAZIASICHA -

e SpaceWireFT G FEE )\

e SpaceWire E{EINZK -

e SpaceWireA] BN B ¥ B FE s 35 A

RouterfiZ g SpaceWire#dg -
e SpaceWire A Rk FEA LM [EE -

AT ATS % RRREE ZE R REEPTER

E%%SI'TEZ i April 2010 No. 26
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RzExEmNmE - ErILUE HSpaceWiret®
HEHSERERRRAFEREMEREEITER
RZEAEFEFTERA

Gallileo (2011~2013) ZEUMEIFH#H HAYE
MEERSR > LEBRBERARENAKETE - H
FEEREE N EA15538SpaceWire »

Sentinel 1,2,3 (2011~2012) &N
REVAIBE 5, C-Band SAR HFZE&R
A/ EACAN ~ 15538iSpaceWire o

B1 BERENEREEFS TR Galileo (http://www.spacetoday.org/images/Sats/GalileoEuroNavSatGalileoESAart750x554.jpg ) °

B2 MAREANMMIRENGEEZ RS "IHE , Sentinel 1, 2, 3 (http://www.disp.uniroma2.it/earth_observation/edu/images/Sentinel-1.jpg ) °

9 geme

P
=



B3 ZERATRER RN "B BEAREEERE, - James Webb
Space Telescope (http://www1.nasa.gov/centers/jpl/images/
content/146376main_james-webb-browse.jpg) -

James Webb Space Telescope (2013)
EEBARZTHRE (NASA) —EfSEREARIALS
MARZEEIRE - ANFEHERA - EXEZERER
1\ % 15538 SpaceWire °

SpaceWire Standard
SpaceWireg—2%T -~ %@ ~ F5 « B
FERH S -
(1) Physical level
e SpaceWire Cables
SpaceWirefB#RH B & 4 B4R LR B
& @R o R2EEZESpaceWireB 4R
RUAREBEBIOARRR -

58

___Conductor 28 AWG
R (7 =« 36 AWG)

———— Insulating layer

“~__ Inner shield around

twisted pair (40 AWG)

\\ Quter shield (38 AWG)

Duter jacket

B4 SpaceWirefE#f (ECSS-E-ST-50-12C SpaceWire — Links,
nodes, routersand networks) -

e SpaceWire Connectors
SpaceWire#iE,29¢H DA A ( micro-
miniature D-type ) - &8sk B _E1EH
FEE » MSpaceWiref 4R Rysa /A -
RHEEZPCB LT R S REEET
ANAPCBEE 2 #EBLUNE MM ES) 2 M
M o

e PCB and backplane tracking
ZF¥E58 (differential pair signals)
ASHIIW FATINPCB LR - =8B

(100£6) QEENR - ZBHE WIS HAER
REZZE/NRE%Z/NAR5mm - Datafs
SR EStrobe F 5 HPCBE R R EZ RN
FE/INAE %S/ NAE MM ©
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Data 0 1 0 0 1 1 0 1 1 0

B5 Data-Strobe (DS) #&h5 (ECSS-E-ST-50-12C SpaceWire — Links, nodes, routers and networks ) °

0 1 0

Vin-
+250 mV to
+400 mV typical ¢ .

- g ermeeseiie e e e e s Y typleal
-250 mV 1o i & =
. | (O V differential)

-400 mV typical ]

Vin+ i

Receiver input thresholds

+100 mV typical SN
OV (differential)
100 mV typical

(Vin+ -Vin-)

77 ¥ Transition
region

&6 LVDS {55241 (ECSS-E-ST-50-12C SpaceWire — Links, nodes, routers and networks )

100 © transmission medium

—

DRIVER

-—

RECEIVER

[E7 LVDS &1 (ECSS-E-ST-50-12C SpaceWire — Links, nodes, routers and networks ) ©

(2) Signal levels
SpaceWiref§ FiData-Strobe (DS) #RHEEE
LVDS (Low Voltage Differential Signalling )
iy - SpaceWire# i B ME EZBIE] © —

HEXDHESHIENEZ M » B—HEKDES
SRRz A > BT8R SpaceWire®
EEEE
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Data characters

N IP‘O‘X X|X X|X‘X|X|X|
o1 2 3 4 5 6 7
/ / LSB MSB
/"~ Data-control flag
"Parity bit

B8 x5t (ECSS-E-ST-50-12C SpaceWire — Links, nodes,
routers and networks)

Control characters

-— Enn FCT Flow control token
-— En EOP Normal end of packet
- En EEP Error end of packet
<—|[P[1]1]1] ESCEscape

Control codes P)

._\P\1\1|1\0\1\O\U\NULL
P
[Pl [o] [T %[ %[ T[T T[T, Time-Code
LSB MSB

B9 Control characters (ECSS-E-ST-50-12C SpaceWire — Links,

nodes, routers and networks) -

|<— Data character ——l«— EOP ——|<— FCT —vl

Plo x[x[x[x|x|x]x]|x[p[1]o]1]P][1]0]0

Parity coverage Parity coverage

B10 FEfmREEE (ECSS-E-ST-50-12C SpaceWire — Links,
nodes, routers and networks) -

(3) Character level
e EXFIT
F—ERFITEE1 parity(iyt » 1ERZS

R AT RBAITTER -

o T
F—ZHFTEE1 parityfuit » 1&ERHZEH
AT R 28 AT - FCTZoT » AR
ERREZES  EOPFRLALEEHNEEE
EEPFRAEFEHBHEE  ESC+FCTHE
BONULLZFIT R HERFIE AR BT AR o (2R -
Time-Code= TR E i &M -

e Parity Check
Parityle B2 &FRA > sTESBEREIER
FITZ STt E RS T2 292 HI AT A
AR Gparity i TTEZEHI AT o

(4) Exchange Level
AE11.EE12. 758 Y #ESpaceWires#s
by

(1) B%.SpaceWiremim & B9 &%
NULLFIT » DIFARIESI A -

(2) BEBEIEANULLF TR » 8%
FCTF USRS S BRiB 2O EM AR ER
FIT e

(3) BWBEHZFCTE BN HER G
Eapai

(4) EEERGE®HR - 2/ NULLFTL
RIFER » —BEAREHSNULLET » KR
RETRR - ERERIFZER (1) EFREELS -



One end
of link

Error detected

ResetTx \—===—-=-=-—"77
Reset Rx EXChange

After 6,4 ps

After 12,8 ps

NULL received

FCT received

Reset Tx
Enable Rx
Send NULLs

Enable Rx

Sent FCTs

Enable Rx /'~

of Silence

~

NULL or FCT
Handshake

NORMAL
OPER

BRRH :

Other end
of link

After 6,4 us

Reset Tx
Enable Rx

After 12,8 ps

Send NULLs
Enable Rx

Iy

FCT received

NORMAL
OPER

--- April 2010 No. 26
o NARL Quarterly

B11 gg45tess (ECSS-E-ST-50-12C SpaceWire — Links, nodes, routers and networks )

|" 2. Host System

indicates it has

room for 8 more
chars

1. Sends NULLs

to maintain
connection

HOST
SYSTEM
END A

3. Transmitter
sends FCT to
request 8 more

/

4. FCT received
enabling 8 more
chars to be sent

6. N-Chars
received and
passed on to
hostsystem

chars
SpaceWir SpaceWire
lnterface Interface
i TRANSMITTER i /RECEIVER S:‘STSETM
/]
END B
N
H RECEIVER / N TRANSMITTER
\

5. Transmitter
sends N-chars

from host

E12 #4572 ES (The SpaceWire Onboard Network for Spacecraft S.M. Parkes, C. Mc Clements) -

61
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Destination address

Cargo

End of packet marker

B13 HEKk® (ECSS-E-ST-50-12C SpaceWire — Links, nodes, routers and networks ) °

ROUTER

ROUTER

/

ROUTER

T
|
|
|
|
NoDE| |[NopE| ***

ROUTER

|
|
|
see
NODE| [NODE NODE

[El14 SpaceWirefds (ECSS-E-ST-50-12C SpaceWire — Links, nodes, routers and networks ) -

(5) Packet Level
SpaceWirex 81§ N AEE &
Destination address : & By & 22 7
HE o
Cargo : BfERCER -
End of packet marker :

EEP (£%) ¥ °

EOP (IE®) =%

(6) Network Level
SpaceWirefiFZ @ SpaceWire Routerl]
E 7 SpaceWire g o

SpaceWire RMAP Protocol
SpaceWire RMAP (Remote Memory

Access Protocol) #atlZESpaceWirefE

w2 R - TEBMNZBEBSpaceWirefdig -
=H SpaceWirefiE - LIENESpaceWireFiEh
ZEREEARRE - ARNENXBALEEXE R
s
RMAP#E5 S B Write ~ Read I & Read-
Modify-Write=7& -
(1) Write¥g%

MR Em RCIRES

NEERE ASpaceWire
ZIEL T AEER R /ARR
iz (Verify) o FiE
He:R o Bl 5 SpaceWireHi B i E 5158
(Command Header) CRC - W[E|1ZERRERS
(Error/Status Code ) 1 - ZEEKE » H
J7SpaceWirefiF @ma&x (Data) CRC

FERASHENBATER

(Acknowledge)
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First byte fransmifted
Target SpW Addrass Target SpW Address
Targst Logical Address Protocol ldeniifier Instruction key
Reply Address Reply Address Reply Address Reply Address
Reply Address Reply Address Reply Address Reply Address
Reply Address Reply Address Reply Address Reply Address

Initiatar Logical Address

Transacton kentficr (M3)

Tranzaction ldentfier (LS)

Extended Address

April 2010 No. 26
NARL Quarterly

Address (M3) Address Address Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
Data Data Data Data
Data Data
Data Data CRC EOP
Last byte transmitted
Bits In Insfruction Fisld
MSB LSB
| Ressrved = 0 |Commam:-— 1| wrte=1 [t SEE N'i"ﬁ%‘ iy Reply Address Length |
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