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ABSTRACT

ABSTRACT

With the advent of the information warfare era, information grasping and
concerning processing ability is key to future air battle winning. Avionics system is
bound for the "Breakthrough the Information Barriers" task of airborne platform, which
is responsible for all the information acquisition, processing, transmission and
application, and the comprehensive system core processing occupies the core position
of the entire avionics system, which is the brain and nerves for the entire avionics
system.

In this thesis, the design and realization of the simulation analog integrated core
processor system is the focus, mainly by researching the overall system architecture,the
selection of key devices, the analysis of the avionics system network communication
mechanism. The VxWorks embedded real-time systems are the hardware driver and
BSP development, and the thesis presents a solution, the RapidlO high-speed channel
carrys FC news. And through RapidIO switch, it achieves the exchange of FC network
news. A complete set of analog integrated core processor is implemented, and the
application of the actual joint modulation is finally put into practical application.

The main content of this thesis is divided into four parts. First of all,the operating
system support of the simulation system ,VxWorks. Two key devices CPU and
exchange chips of the system, for the most important two protocols FC protocol and
RapidIO protocol, are described. Then, according to the requirements of the integrated
core processor system, the overall architecture of the simulation system is designed, and
the key modules of the design are described in detail. Later, the key technologies of the
simulation system are described in detail, and the core content of this thesis is as
follows: the design of BSP package and RapidIO driver, as well as the RapidIO carrying
FC module. Finally, the simulation system is fully tested in three stages. After the result
is confirmed to the standard, the simulation system is put into application in the

laboratory airborne network environment.

Keywords: Integrated Core Processor System, VxWorks, RapidlO , FC, Simulation
System
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BT, R R G A0 TSI L 22 Atk DL R I T I R
kiE, MASTH AR E RGN T FE U BT B B bR g O
(ARINC653) #rifE, M T RIMT A F VxWorks653 7 FHE#AE R4

2.1.1 VxWorks &4
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1T
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2.3 RapidlO 3Z#eits 7---CPS-1616
2.3.1 CPS-1616 f&fv

CPS-1616 (245 80HCPS1616) s&—MFF& RapidlO 35 (2.1 i) MHOa
AL, FThAE & NTE DPS. AL FE2E  FPGA | HAth A7 He bl ok A i) HoAth 2 T RapidIO
(1 2% 2 [ 73 A B AL FR AR 0o 2 O . AT IR IE I . AT SE BB AE i DA K s
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S5 VR FLIEXT S B R RN . SCREDU AR ifE RapidIO ittt de, H
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1111 1111

Quadrant 0 Quadrant 3

Lanes 0-3 Lanes 12-15
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Switch Fabric

Event Management and Maintenance

Registers

I°C Controller JTAG Controller
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11y Il 111t
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CPS-1616 BLFE LT LRk
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M5 KIS CFRE Y R, WM RIKE, SCRERIK
¥

2. RCHEM: RMEEHTYBRAE GRS 2C 3w SCREEMERE: Fi&
FVFR H 4MEE ROM L L ;

3. AHe: 80Gbps UE(E 7t & AEFHIEEIIM LS D110 BA7 fi AL R i



N S S SN RE L DATHS'S

AIACE; AP ANRAERT s WEBPASIGZAE R RO AT RIEFIHEZ
WESES AR B M % AR R BORSCRE 16 MR £ Ak is
DD, TR VERE IS EORES T YRR RIS W, AN N i R4
o 1T 20ER

4. BRATRREERER: RSTHLIOIN E AT IR B BRI LI i S i vT Re (M B FEAE 5
LR RN O BENLAL 7 51 A B2 FIAS I 4 A% 22 T XS H7 1 U ARE 26 K

5. MEIME R BEBEEEE, BN D ARG TR A P UV 3EN
BB GBER” e s I ERE, ARG D E A RS
JUE PRUERIHE AL FIIEE S-RIO 3 1. 12C Rk AT 44 g B 0,

2.3.2 CPS-1616 HIAZH#RFNSNRIN&E

A e——FIT A 4% 18 RapidIO AUYE (2.1 i) #E4T35#e, @ HIK ID (destID)
RERRIEEH, DU F ZE AT B A7 AE -
1. HSAEIE: #208 RapidlO MIVE (2.1 0 ARFEE R destID Ki 4 Ak 1% 21 sA~
H 3
2. Zpifkik: destlD F5 M 2 s ARSI 0K 2 S IE R 2 SR IE R FR 4
FIRTA H 0 1. 18I RapidlO FUvE (2.1 i) #H47 2 fifkik,
3. T Hk: nEIMELE & 2 R AR S AL A e o O CEUFEIR R LD BETE
H 8 e, TR 2 fR e84k .
CPS-1616 3 #F 240G [IE(E AR, oA 8 31 4X. 6 3 [ 2X Al 4 4 11X
Hic B 2R R (5424 5.0Gbaud = 6.25Gbaud-S-RIO & S 8b/10b Zifid), H.
P IR AL SN e AT B A AT He
InsaT e ——RAMR I Ee 2N T 3R R G P Ak i) D Re 4 T 31
Theel2l:
1. BIBER: BIBERThAEARYE A - L L ZF A7 A E, RN B b Rt
TR (AL IN—&B 5034 ). BT S-RIO ¥ AR R &IBERTIRE, &
Uiy VAR AT I8 4T o a0 B8 AN o 1 RBE BT RE, Wik 2 iR 45 DY AN B
B AT 2RI SN UCECE . WA —ANUTEDS, WFAS AT BRI -
E AT N HHE— 47 o Kk
Lo AMELEE B IR AT B0 HAG 24 5 H W, T b 2 2 A [
RS I 17 W W= CY 73 B S (S W S = i Y O S a S P 7
S-RIO it [ o FHA/EAB B s 1 63 11 g P P i ik iy B ) 2 A7 A e B 3R AT
'8



BB RS SOOI b

i,  AWEF. WREEILE, WAEHIESBEZHEI, ANRAETMT
Ne WIHE RG] A AFEHLIE FCA 8 ELIB ERDIRE, e FH P IO
R EARE A AT T 22 N, I 0 2% 46 1) 0, Sk B iy
MR REIEH. 25, Sl (GHD KL b BkIE B,
B F AR, TR E AT T
2. Ui H¥REl: CPS-1616 %A~ Al A T S-RIO i 11 2 40 1k (1) 3 1142 £
PR IR, S At 1 R R Rl k3% 28 v BRSO 0 57 RN ZE 3L 2
SRR 2 R ST HLE 55 1% 1B 1R 2 B 2
30 )T HE: WA SRR SCRET R R (AT N S 12 BT o D)
4. ZADIRE: TR RIS IE A B8 ) RV E R A\ i 1 BH ZE A 18 BRAR E Y
. Blhn, ZIEER RVFLIEAEER CRAMESE D &, diEEE
B R AL, BRI A B AL AR I B R

2.4 FC BN

J6 4138 3E Bp i (Fibre Channel Protocol) /& FH ANSI( American National Standarde
Institute) & H W FATEGEIRAE. S @E SRS 9, ARIREER . RAL RS
B, CFEHBE, PEERNRSRZ, DRERERNHRINGN, XRS5 e
A T AR L R G BRI B IR ARHEN ST 2R T — LE 51 iSO 8 PR B S0
BB, FEA DL EEY IG5 H 10 PH. PH2, PH3 frExtLL, 1%
SR G LRI E W AE 5 FC-FS DL AOGAFEY) 3 1 FC-PLARERE . H
Al FC Yo4F @18 2P bR FE LLT 8 TUMASZ M ARHERIIE : SeediEfi s i F I 5
FC-AE. JG£F@EIEWINE 5 FC-FS. Jo£liBiE T e p 4% FC-SW . a2l il & fi#3h
FC-AL. Jt4iEE A RS FC-GS. DG 4F 1 18 52 # X 2% 38 F 25K FC-FG. Jt4FiE
TEPEFE ] FC-PI. JGEFIEIE & WAL FC-AVI,

2.4.1 FC W BXxxI 4

FC hdAEThREZE IR B N2 BR8N 5, 4058 FC-0 W#)Z . FC-1 4wtd
2 FC2 thill/Z. FC-3 BHMRSZE. FC-4 B Z. Wikl 2-3 Aiw.



N S S SN RE L DATHS'S

B b 2 FC—4
i
WK E FC-3
1
i JE FC-2
i
Py FC-1
1
YL Z FC-0

2-3 FC JZIRZ5H

FC-0—W)BR)Z: AR Flo . RN, FEHBA nT LU H s
BUE ZROGEE, AL, B 4 e 5] il 2 A 2 AR R A T
DMAE R FHARR A o AR5 T 2 PR L BB OE /e & Fh R A N . B4
BRI FF 1Gb/s. 2Gb/s. 4Gb/s Fll 8Gb/s 52 MLk R, KA FD #7577
Ko

FC-1—4if% )2 : 72 T B ATImAY . MRS AES iR i R4 s b, & LT 8B/10B
Gt 7 2 L RIR IS BRAE —2H 8 AL AL 9 10 AL fr i s AT K ik |
ST EMBIAE BN 10 67 —2H, BONEIR 55, SRS RS I ERE Y 8 ffd.
T A FERIEAEAR DI 55 LS T EREE B ASER.

FC-2—WMMZ: & X T B A 4 0ra 5 IR ERALS AT WL o A4E A TR AR SS
kg m S FAIRRR A ER . LS, HRckbl, 2 EMbEE L. 28T
Py FHERRIE B K o HERE FC AR Al A& H i B A e o U KK 21498
T AT AR R i, ARG R R Wik, KIGALIE 36 T, MiER AT RN
2112 5], X2 T — /N TEAIRR K FC Might .

FC-3—il RS Z: 8 37— S8 HIAE — AN i b 22 a3 vy 1 P38 A AL L o
Mz kL. Zrifhik, BMRASNS . Hh 2 i Gmass TEX A s
FRANHR 535 i LB P A o

FC-4—WtitJZ: fTT7E FC Ll — e HoAth ) )2 W48 82 B, 75 EAT1RE
S LE R JZ 1 FC M4 EIE % A& %

2.4.2 FC ;HE Mm%

T FC iR B A 4R R SRl AS 2 5 — AN 5 1, BRIk FC Bl B
—MEHRENA. DR FC B Wiads 7 45> SOF Wi e hrn 77
Frame Header Mk . PayLoad #fif - CRC JEH TURAL IR A AT EOF Ml 45 sRAR 7~ A7 (161,

10



B SR S AL AT
Kl 2-4 9 FC M) 52 4544 .

« FCE itk 3 >
« P 7 >
SOF Frame Header Payload CRC EOF
[«—4B—+—24B—«—0-2112B [«—4B—><+—4B—>

2-4 FC i se gk

SOF: WUEIATRRAT, K/ 4Byte, T8 SCEGIR T 5 A0 S8 L A il o
Frame Header: Wik, FT2flEERIRIE, HHuighil, JFHAERWIZE R
LA B AR AT R o ek - B A Mk 2-1.

% 2-1 FC Wik BUE X

-/bit 31~24 23~16 15~08 07~00
0 R-CTL i H#5i D-ID H itk

1 | CS_CTL Z%&H ¥ S_ID JEhhk

2 | TYPE #d4t f 2l F_CTL 4%

3 SEQ ID %%  |DF_CTL $diigdz i SEQ_CNT J7 %114

4 OX_ID KikTj AZ bR iART RC_ID #5528 e AR IR 7T
5 PARAMETER &}

PayLoad: ¥df 7B 7 K/NBATHEY, WAL T D0 519 (1 B A

CRC: EHRTUAR PR KA 5 FrameHeader Fl PayLoad 156 % . CRC F
B LA S g b 11 AN 2 52 i J5 18 i 11 5 FrameHeader 11 PayLoad $EHC. 75 3% %
X535

EOF: WUZ5 HARR AT A/ 4Byte, RHIMIN L5

2.5 RAPIDIO i &/

RapidIO AR AT BB RAIZK R P 28 3 R A 1) — TS 2 B IR, fd]
WEE KN TR TN B R R SR B A 1 RapidlO ACAT B FAb 2

11



N S S SN RE L DATHS'S

A AP EEL, 38 n] DAE R b A 2 A A0,
AR RGN T ORI 2 BRI B E R LW, IORA . mcR. HE
T2 ot K DMA #:4F, KR BB i T 8 22 B, v LAghAT o0 A =X
WHEEFZ CPU R0, CRFZ PN, Tdhmta e AR S ot A2 i B
KARGUD LA . RapidlO 7EH il 2 VIR T TR — 2K
SRR, RERRE T ZRZEXRS M, SEIEN, T8I K4
DR SR ESS T, SRR A B BGEE
& 2-5 45 H4 T RapidlO 3t A HE AL 2544

flide | 2$4FID
% KE

I S 1D 1REAL KA | HRIEEID IRARFID

<—5bits—>4—3bits—>“-2bits—7<—2bits—><—4bits—><—8 or 16bits—>4—8 or 16bits—>

WRRGELS: BIRKEE. St WS, BN A hurmme” #aCem” e

< 2-10Bytes >
A€ CRC
N 0-256Bytes >+—16bits—>

2- 5 RapidlO A

2.5.1 RapidlO WM B9k R 54

RapidIO WM RK IO Z . AR EE, =)JErRE5 .

WHRJZ TE ST A P SR E A N B s g . BEENFEEHEZE
# I0/DMA (Direct 10/Direct Memory Access) F1JH B A% (Message Passing). B
% I0/DMA #5202 fe 3 B SE T AR B A 2K, EL4% TO/DMA 645 3 e 46 vl A%
St A ARG 2 AT IR S 0, B 10 240 ST 6 MfEfE: NREAD—iZ#
£; NWRITE—5 #4F; NWRITE R—E#(F, {H7F BN, SWRITE—RES,
B0 K HE = 1 DMA %1% Atomic— i 7#:/E. Maintenance—4E4 (0%, iy
HBAL IS S IO/DMA #24F I X AE T B AT ZE00E MR &% I fE il s iy, &
5 LUK B 48 577 2R, B AE & Btk 2R BT socket B —AN 44 N HBHE
SRIRENS . NS IRE RS B B AR 5, KB DR A7 26 B IS 5 1 2%
XN . RapidlO & X T A RIE B 5 MEHEa: 25 10 258 (door bell) Al
55 11 254, doorbell J& & HLHIHK B2y 8bit B 16bit HYALTH S, HIane] LU T b3 25
TS, A 11 RATH Bl 16 NMHEHESHM, BNEEFHSZ R

12



BB RS SOOI b

T2 256 7, PRI SRR AL B AR A7 v 1 4096 77, A v A B HUE AL . T RapidlO
P AT BLSE 3R 4 N IUEERE (mailbox), FEAMEREAT LU /£ 4 MEtE, X
BERE T T LARIRS 3% 4 MEMFBI—AHAMERE, I seont 11 2Rk IE 51
L]&[W]O

4258 T RapidlO HdE LB HEE K 455 ThAE. RapidlO KH T H—
(128 FE P i )2 RS R 3E A A (2 2 A2, IX 72 RapidlO i — KA 25,
&R PERE . RapidlO (1% HHAIAS e AE S A 2 B & 10 1D 5, 1SS IR 28 76 1)
B — A B AT et RSB, IR AR I S e 2R AL, AHL DX 3 78 T4t 1Y)
B R T B RAYIMGN ATECE, X R R 43 RGBT U
&, FERBMHREEAE TR Lo 58 e 8% 1001 46 10 R0 % i e B 2 i AL )2
A3k ) — AN 7 HOP_COUNT S 8L, 4758 4 28 U 2 S os el 2 2 )
HOP_COUNT (&, WA 0 Wi HEIE R CERIATE e B, 2kt th 5
BB AT — R, WA 0, NIZZH284 HOP_COUNT 15Uk 1, )5
T4 B H bk A ) B 3R R 20,

PIERLE E SUT AT FIIRAT /B, (02 H ATk R s AT 7 U3 2z
I, HRATYIERE LT BAF R AR T B ATRERS . RapidlO HIAEHEAE R 25 T353R
A AL . B S R I R TE SR AL, TSR E MR RIS A, B s
AR H AR X A SRR 1 KA ek B . R 8 B A VE SR 5 %
WA NiAL, 2Rt AZ e g AR Rl ikt , AU T AN ESLEE R . A,
RapidlO P fE i FEh mT SEvE 12, B — AN AR I FE v, 5% 2y 1)
YFLZE LR PE A — AN KN 4 FA SRS, H TR SR R IR,
WARE], . FHEAALERY, B0 AT DL R I AN 55 S
BEXRES, DUAFIEERES .

2.6 REINE

REETANHA T A EHRFETIEAE RS VxWorks, M T VxWorks I,
XL I R A R GRRCE ME R b KON T 2 RGER DhRER M g
TR, R T ARGIEI IR FON R 24 CPU—MPC8640 FNEZ # Al CGES )
CPS-1616; a4 7 ARG 255 B FH I P AN B ZE P FC B RapidIO
e

13



N S S SN RE L DATHS'S

BT BANMEREN2HLT

3.1 RGEF KT

BRG] TR LR AL PR AR G AT O OB, (i RS L i Ab PR gR
W IR AR S AR GARORT R IR X L AR

DI E R G R R AR LB A T RGN EH R T, RS B T 5L
R 3AEE, IR RGN RT SRR SR B S BN A B, i RGBT AR — A
i3 6, W E BRI N AT DAL B Ay (L3 h e Bl HoAt il P =5
SRIVTIRE, AT AT P HLE R Ge i KR AT 07 A8 IE DA SRR o DRI &
SRR SAPF I, A B EE SR A T

3.2 RGBT
K 3-1 & RGN AR SR -

ER=E 1 i e 28 R e 2 i LI RS232 e 2l i
| T
G GPH G Pl =Z Ja au

=t.Fo
|<:~uc,
=Rcle
a1 o
=Fcle

|<:~u<~,ﬁ

:

R

AT
=8-fe
cwol

b4
B
I 9191Sd) Il
4 S

.
%$ %@ %@ \% 500l &/

K 3-1 RGAAEHERE

AbFRESHR (GPP) 2] TR SCHLIE A AL B AR B (1 T g, 38> R G0 AR S
PRk AR 2 b B AR A, AR A B AR X — AN NIRRT R A 2
LN 15 CPU A —A> XMC &1, AT T3 FC i (T H ALK
&I E B A R A S BT FC A R, DUSEIL 5 706 FC ik AT

14



# =% KT POWERPC 7 VXWORKS TR AR5 5 R G LA BT

HHE 2 L AL,

AT 1K) BB A 3SR As . — DN LUR RS HOE . — > RapidlO 2
Bt Fr, FE TR A EER L CPU 2 18] (1 LUK M HE 52 # AT RapidIO ##E 32 #e.

TR AR R SRR 2 8] (R L AR AT T 6

Je B St 5 0 X AR PR R AR AR R JE 51, 51 R A e s
FHUAE, AT AT X B AR I 1

Wb B A5 R AN AT AR AT N A R G e LN PR, RGP 19 21 Th g
TR AR AL B RS ) R ATIEAE F K .

AbFERE ) Z B TR, CPUL WAFEE, ASCEEE WAy, Fit
TR . ARG FRR L, SESB R ER KR BRI T A B8 77152
Tty AR SR AP AR BRI N, DL AR 905 Al o 1008 A5 Bk b

i ] (14 LI A5 7 UL A A UK LA RapidlO W28 B, &4
AL ER S AATLIA], AR A B SR AR R A8 s B 1] #5 m] DLIE i AR 3845 A1 RapidIO
AE o T AL B AR RO ER YRS CPU [R] B0 B R GEAS 9 [R) RE  A BLOK I T3 AT
RapidlO HHk. B RS 5SHM R s 1IE S 7 20 BLER O B N DA Tl e

3.3 RGIRREE

ARG B BEMIEAE 7 AR5 T IR BAK M B IEFT RapidlO M %%
Hi%,
3.3.1 FIRAKMEEX

AN EZS R _EAIPAS CPU R4 7 —ANCAK M PHY CXUEIE D, /2 P %
FIRUKRMIE T . RRGHI AR EIZER R WA 3-2 Fios.

15



LT RHOR SR 22 18 3

TIELLAR AL
BN
PHY

3-2 AR EERRZK

H &l 3-2 firvs, &N CPU 2305l B I LUK MES:, Hh —E N, 7
RG] H B AE HAR 5 A8 AR 0TI PR AT et A, T 28 46 P BAK 9 A2
HMLERE B AR ER— s A% EHH a2 s B — AW

KFEBTHE I T B RG SR, BB NE, DURAMNBRES
RGN HEAEE CPU YLLK W B BLEAS .

BRI ER A CPU 1 LUK B AE I8 AR, P48 B2 #1119 AR X A2 46
OB T AR ER [B] A AN B 2 CPU Y DA X {5 1 2[RI B 1 28 s 42 3 A2 0
BREIAS 0 B B SE G AN A 5 RGeS 5 WA PR, AT DL I A #e
PR BRI T, W REAS R F AN, X T BN CPU B St n] 4
AT 20, IXFEM TR T AN R B R, LSBT AN BT A I Ak
HEASAR () Bk T 5, AT AR . 5 APt R AN % T LB S AR 2Rk -
(9 0 TSRS 72 B A CPU B TIEAS, DB {5 Bl I 2 B o 3N s 7 FH G B
CPU #HATIAREH

3.3.2 RapidlO M4 H %
A Z G0 1) RapidIO W2% H %S KUK 3-3 fis:

16



=% T POWERPC £ VXWORKS T HIHk AR AT E R G kit

Rapid I0

AL

K] 3-3 RapidlO W 4% Hi%E K R K

i 3-3 fior, RGHATA AR F#RA — RapidlO 284t Fr, A8HdR -
WA FFER—A RapidlO ZZ#uts fr, KRG CPS-1616 {E4 RapidlO 2 #ithl .

YA F R B PIAS CPU #RiE RapidlO &2k 5 A< Ab PR 84 _E [ RapidIO
AL FAE, A B TS RapidIO B4R 5] I BIT AR, T ARCERERAS AR
1) RapidIO A2 #e#)l .

X T AR AL PSR 1Y) RapidlO A2 #ts i AA7AE =2k B8 1, RN A, B, C=
%%, Hr HHLLE Y CPUL 1 RapidlO 4 & % FHZk % A, H Rk CPU2 1
RapidlO I EM Bk B, HAK B bk 8 1% d 26 C % RapidlO HE g
HEZ S, FEEHR Esm R TR WU, SR LB N

HHAS CPU EAE 114, RapidlO £#i R & it 1% b BE A AR P H1 RapidlO A2 #e:5 Fr
— B, SEBL TR NS . 24 2SR ER AR AN ) CPU EE AT S I, Ytk CPU
S B % 5 T AE AL PR B AR K RapidIO 2t /y, Bl £ il C 2k,
RIE AW RapidlO A2 48 Fr, U At 52 b 1) RapidlO A2 4t A 25 1h) 2%
M & R B CPU FTAE (AL FE 384 1 RapidIO A2 #uth Fr, e &0t =R i ik
2 HE CPU, LASKHIAR [F]#E

17



CR S s O e VA7

3.4 EHEEEAR

3.4.1 AIBEEIRMETIA

W B EER R A RS LR L, B BRAL B AR AR IS % T P AT Freescale [
PowerPC Z&H4 4t P& MPC8640, FH 1L UL SC L@ FH AL BEA R () 2 F D fiE . 18] 3-4
e OB TR Y A

F¥87RJ,T CPU2KIS1, S2 CPULKISI, S2 Fc#z 1

MPC8640
CPU2

AL

C DDR2 j C DDR2 j XMCH2E FIFCUj B~
SDRAM SDRAM

FPGA

DDR2 DDR2
SDRAM SDRAM

MPC8640
CPU1

PXIE4Z M

3-4 AbFRERIR SR

W 3-4 fow, B AL B AR EREL & 1 LR AN : DDR2 SDRAM—256MB x
2. FLASH—128MB x 2. NVRAM—I128KB x 2. PLKM PHY (XGEIE) x 1. IR
fEIEEE x 1o

Tk AR SR AR P I 12C SIS HGR BEEAE s AL AR AR AT AR A AN B AL
R, AT CPU MEAL, FRINIEAE —/NE AT, A LIS A28 5
RIS CPU [RIN &AL ALFEIFARA 1 5 CPU A& 17— XMC £ 111 FC 15 1
R, HTUCR FC6 M2l B A A AT RERF 5 S1, S2 o alEEm A
CPU; % CPU #%F — 1T RapidlO 15 SN RI A H 288k Y CPS-1616 32 #t
SR b, O PRI T R N B AE He il 1Y RapidIO 22 #ts fvs JF H g iy CPU
A PR TIE UK G TN, o —BRAE N BI S A i LK I A2 48
AN EEMNEELER G A TSRS, & CPUGEA —iA
UART BN, HEEZLR G H.

18



=2 KT POWERPC 7E VXWORKS T [ A\ 27 B R G () ik it

3.4.2 ATHRARMRIA

AT FE S A BB TR e, A PR 2 BT 1 P 28 Hed 22 e . RapidIO idfs
ACHRHARE LTI AL BRI, ANET X 2% 15 % Ak P s A 2 T PR E 45 v 30 o S e i SE B
Al AR

REZA
h

1%C

ﬂ%;zlﬂ : FPGA RIO | Rapid 102 #t

3-2 ZZHAR A

i 3-5 fros, SCHARH TR LUK R (GbE) A2 #ediliz H i) /2 BCM5396,
ZASHNLTC 75 S C B BD ) 58 R LUK IR 2284, ELIRIIN S5 16 i 384,
FEAT R PR TR, UKW HAE B SIS & B AR A H2 . 2 bR (1 /i
THACA — AN CAKMEE 1, N DOR A He LA, P d e s O eT BLRE
— A FR S HATIEAE SR MEN RapidlO ZZ#:LH CPS-1616 5, R A HAcE
By A, ][RI SCRF 16 AN, f% s nl ik 80Gbps (UG At &, [FFEfEIh S
AR 5 35 A E S RAR B T THIR A P Air AT Maint i NP6 R HTH CPU 3t
IS s EExae ot B RIRT RSy, $REEH DI Bl CRE/ R /HB 53 AD, ZH DI
Bl R T A 12C B 2800 A B 4 AL R BRAR 945 CPU b, RIS F (Ot
BRAE WA R REAT IR E A, AT PC NCNBERE s %R GRS A A — i B —
RTC W8l (42 fETFF 540, ZEHEP B 78 U B RSS90 10 CPU W&, KIKAAH
B FPGA, ZZHeHEN) FPGA Fi4r K45 %A~ CPU FIAHL RTC, M SRBL D
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N S S SN RE L DATHS'S

3.5 KRB

A TR X A LB AR AL B R G B RN L, R A R ST T
SR BB E AR RGEREARThRE LI RET K, W RGHIAMSEH 1R TS
K WENEDRGHEE TR, X EERIEE 7 BT T @Mt I
RIiE ;e XA RGMELET G AT 18, PR AE B AR A2 MR 2E 4T
IS5 F I RE -

20



HPVUE HT POWERPC £ VXWORKS T IR ZA B 2 G R BB AR 5 S

ENE BARNPTERFHRERARS IR

TIERGREBARTEA LU T LA RapidlO W32 . #H RapidlO &
HUEAE RS FC Y LASEIL FC Y R RIS #i o AR 32 BEAR Bt [ A 432 6 4 1 LAt 51
gy, M T &AMES & CPU [ @S HLHIE T SCHE RA, B DL i 20 5k
RapidIO IR #h#E 7 UL A | B RapidlO 7 #k FC 8 2. UL & FC J§ B A8 e 1) 1% 1T B 2%
AR ARSI T VE AT VRS A

4.1 RapidlO IRENFF %

EMARRGS, A MRADRGIME, Bk RS, RS, ft
AERIBEART R, WMTEHANIE, BN THE, &DRGFE LMY EEEA AR, H
KIFNGBEATE XK. WmERFCH BSP (Board Support Package) Iz —H
It B AT IRA R R AN /DN R G .  RIAE S 3K B & 2 /i, B Je
5 BSP.

BR e S RIS 2 BN BRI BT &, P Fdn 'S B8 shARRS A 43 & %
IR XA 6, e TSI DI Re S I aG 4k . RBhE X & . BPS HIHE
SREX A REERS, =X EELLT DOS. Windows, UNIX S84 i) BIOS
7] F22,

4.1.1 BSP—REZHFE

fEEMR RS EH)E, BAPATRARIDELE BPS, © 3 EEH T INHE I
B FRHURELE . BIAa 10 A 2R 40 DL R R A o0 B (R R B AR T
1. WIdGtk: Frigyiia i e b i AT U6 B 2] VxWorks JFAR VA6 40 F PN
FHI CEP RS HAT 2 userApplnit BREAL) ) — BT ] N RGAT ISR
XA FE EEAHE T =N 1 TAER,
i.  CPUWIIEM: Itk CPU BN HiaF /745
.  HEVRIGEN: VI HAEGIE R A DO W& A7, AR
P RS R E R A B S Hr
iii. RARBEYIGEN: NEERGUL RN IEESITHES, 47576
WILEA o
2. ¥ VxWorks RE5 U5 Il BEAF IR BHFEY, 1X 3252 BPS G570 0 E A 45
IR BN A OG5 £ BT AR A R A
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N S S SN RE L DATHS'S

3. f£ VxWorks Gt , £ 1 SREAFAR S I BAE AR 2B TE 5% BB Ao

SRR TG % A
| TH/ R R |
| 1/0R 5 ‘ | VxWorks % ‘ ’ TCP/TP ‘

BE LS MUX
5 A AH S R R AR
‘ Wind A% ‘
SCSIiIZfM%ﬁ?— }4—»‘ N BSP R }4—»‘ ] - R S R
high 42

scsTiIzg | | mArmmlss || %HT‘EE—‘ | ol

Kl 4-3 VxWorks £ %2 R4

ME] 4-1VxWorks REGZIREE- T AT LIE H, BSP AN — MR AWENET, &
FABEE VT A&, BSP RAEBISATETR & W& BRI 5 .

ARG ) RN RGEZREI L, B D ThREHAT TN

X+ VxWorks 248, /N RS H%E 1T Boot Loader/Bsp Prioject 58 %, 7EH
P LA, FEILA ) BSP BN, RI\ARSG TR, HITB5HmG.

7t VxWorks6.7 ', WRIFIA KRB IATEL, FREMARR SRS, Wi
UM BRI 4 55, g BT G — > ki) SO —bootrom,  TRATTRE It ST A e s )
FLASH o1, H/MACBESRAIEEAS CPU #UE & 1 R/ R 58
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typedef struct RioDriver

{
INT32 hRio;
INT32 state;
LIST MANAGE_S* fcMsgList;
LIST MANAGE_S* fcMsgListPool;
LIST MANAGE_S* rioMsglList;
LIST MANAGE_S* rioMsgListPool;
LIST MANAGE_S* rioDoorbellList;
LIST MANAGE_S* rioDoorbellListPool;
RECV_RIO MSG STR* pRecvMsg;
OSUI EVENT ID msgRecvEvent;
OSUI _COUNT _SEM ID doorbellRecvSem;
OSUI COUNT_SEM ID msgRecvSem;
UINT8 recvMsgTaskStatus;
UINT8 recvDoorbellTaskStatus;
int recvMsgTaskID;
int recvDoorbellTaskID;

}FC_RIO DRIVER S§;

I 254 B TA7 I Rio IRAS(E B FC H BZAFMAE S Rio M EBZA7M
{58 Rio [T EfFMERE . Bk s, SRE BRI ESE. DRI
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1] B2l ik RapidlO f£3% FC i, HATERE 4-5 B, N EEEEAUE
RapidlO ¥#i, FIFEH FC Wi, Kbk, 20l —AN A ) 2 sk iie S 2 7R
B LA 0 )2 A AL N (] 4-9 B .

28



HPVUE HT POWERPC £ VXWORKS T IR ZA B 2 G R BB AR 5 S

FCMiATRapid 107 B 2
E R ERCE
Rapid [0JKE)2 RzhE

4-9 AHENCE K RapidlO B fbi iy
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i
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INT32 ExternRioSendMsg(UINT8 destTarget, UINT8 mailbox, UINTS priority,

UINTS packetDataType, char* packetDataBuf, UINT16 packetDatal.en);

HA 55— NS4 destTarget RIFE R H bk Yk, Bt 17— AMECE 7T R 3K,
WK 4-1. FHHE T FC ¥ portID Al RapidlO Hibk B SE R, ok R IR
D) faT BB 1o o I B T SR U AR G XML S kg X, AT LAl PC ALk
ITomiR, 8 DUKPIE R ) R G0N B RO R MR, MRS XML A A PR17 24
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% 4- 1 RapidIO Hifi- Al FC Hhh-46 ek
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Rio Mt 1 2 3 4 5
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Rio Mt 11 12 13 14 15
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typeded struct
{
unsigned int type;
unsigned int length;
char version[16];
TIME S time;
unsigned int sum_check;
unsigned int cfg num;
unsigned int cfg current;
unsigned int addr;
unsigned int portID;
CFG_INFO *pCfg;
}CFG _PORTIDADDR_S;
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1113 Fr A S e P REIR 2 Kt 2o A8 3 i X o2 FH P 5 T sk G v A B P A

5.2.1 RapidIO MK ZE R

it 5.1.1 75X RapidIO WA 5 R, 7EXF N 2R G IERfIERE, LA A4t
BRBER IR BRI T, Ik &8 8 DR A HEAT, a5y 447 1 I B
K, A3 20HE RIS,

[@ serial-COMS - CRT S |[®][=
File Edit View Options Transfer Script Tools Window Help

OADIR RQUA BES &R 2|

Vxhorks

Copyright 1984-2008 MWind River Systems. Inc.

CPU: Uestcoc PowerPC 8640 [2]
Runtime Name: VxMorks
Runtime Version: 6.7
BSP version: 2.0/2
Created: Nov 4 2015, 13:44:43
EDaR Policy Mode: Deployed
WDB Comm Type: WDB_COMM_END
WDB: Ready.

ICP SYSTEM A
version: 1.0,1.1_B20150822
logic_data: 20150615

pciExpress link state:0
pciExpress linking not ready, wait O seconds
PCIExpress link up. bridge initing stop!!

Board ID: 4
CPU ID: 1

SW Init States:
SW_MODE : 1
CPU_MAINT: 1
CPU_AIR :
CPU1-SK1:
CPU1-Sk2:
CPU2-SK1:
CPU2-Sk2:
CPU2-SW2: 1

B e

motetsecl ok! ip addr: motetsecl inet 10,10,1.41 netmask 255.255,255.0 up

icp test server is running .ho ho ho .....
usrApplnit ouver
wdt enable, timer = Ssudp server started already...

Ready Serial: COMS | 42, 17 |42 Rows, 124 Cols |VT100 NUM

5-5 B OAHE

K 5-5 R AR A B, 7T LUE 3] BootRom HN#K 5 i) A, S B &R
T —RIPRSE R, BT RMAEMGSATHAN KK £ X RapidlO Wl (1) pf £
KR EALFE 3 AR : AR, KELEME R HLRE . HhkiEm i
HEAE RS E, AR R ik bR 25 D N i fsT B P btk T 45 AT I8 21 AS [R) 0 26 2%
D .

7E 8 O 4 AR Ay 2 J5 test_rio recv, HEAT Rio WJA L 2 2R FEAIH R
WELRIVIGE, SR EH N4 test_rio_send, 7EZwiFAT A2 10—/ E 2
ZH—H Mk, R TEE LR, DASCILE 5.1.1 5 R TR B0 =k
gk
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[ Serial-CON4 — CRT

File Edit View Options Transfer Script Tools Hindow
BN S R <

EEX

Help

b

PRBRQ| I eE S &R P
test_rio_recv

B e B R g3 R
wxmmmnmmnmmrio TNit DK
value = 41608432 = Ox27aedf0

=> test_rio_send

One Cpu RapidI0 Loop Test Begin:

value = 0 = Ox0
Rate> test_msr

L1 AL L 1 T A [ 1

Ready Se

rial: COM4 28, 17 | 28 Rows, 98 Cols VT100 M

5- 6 RapidIO

K] 5-6 4 RapidlO H¥A MK, WEEXTM 5.1.1
A~ CPU &3t CPS-1616 5 F CLiltf7iE

AN

B

H A4S R

TS — AL, [F]—
21 J8 543 n] LLE B R AE 60MB/S £ 4

ELSerial-C0l3 - CRI

| [3 Serial-CON4 — CRT

3 LR on O 5 neis File Edit Yiew Options TIransfer Script Tools Hindow Help
ADUR RQABES &R 2| 0099 0e] BEE EZ| 7|0
CPU_MAINT: 1
CPUATR & 1 udp server started already...

CPU1-SW1: O
CPUL-Sh2: 1
CPU2-SW1: 1
CPU2-SW2: 1
CPU2-SW2: 1

motetsecl ok! ip addr: motetsecl inet 10,10,1,91 netmask 255,255 ]

icp test server is running .ho ho ho
usrApplnit ouver, KKK

udp server started already...
test_rio_recv

Send port:

rio init

interrupt: rapidio error isr iportl 00000002,.port2 00000000,1lay:] :

wxxxnnnxnn®rio Init DKxssxsxxxxxss
1 = 41608528 = 0072e6E0= R~
-> test_rio_send

two Cpu in Same Board RapidI0 Loop Test Begin:

Send Thread start
value = 0 = Ox0
=¥

test_rio_recv
Recv port:
rio init
rio Init OK:
value = 41608528 = 0x27ae550 = "P~
-> test_rio_send

two Cpu in Same Board RapidI0 Loop Test Begin:

Rate Thread start....
value = 0 = 0x0

Ready Serial: COM3 @ 286,

P 5-7 RapidIO [FHH CPU i

&l 5-7 24 RapidIO At % CPU 1815, 1
—HAbFHZER A CPU £ A CPS-1616 33

Ready Serial: COM4 | 25,

1£J{m

BAAXT L 5.1.1 17 F R AR AR AL s

K 5-7 ZEiA B TT

/—\

ITIEAE,

ﬁé*@ﬁéﬁlj?ﬂﬁiiﬁﬁ/%, FIA I LLRERR 73 N s, W] LU HE R AE 60MB/S Zifq o
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0 Serial-CON3 — CRT | [3 Serial-CON4 — CRT
! File Edit View Options Transfer Script Tools Hindow Help

GNP 2RQAEE @R 22 JPIY BRI ES &R ¢ |2

CPU_MAINT: 1 udp server started already...
CPU_AIR ¢ 1 test_rio_recy

CPU1-SW1: O Recv port:

CPU1-SW2: 1 rio init

CPU2-SW1: 1 rio Init OK

CPU2-9H2E 1 value = 41608528 = 0x27ae550 = P~
CPU2-SW2: 1 -> test_rio_send

motetsecl ok! ip addr: motetsecl inet 10.10.1.91 netmask 255.255.) 4,0 Cpu in Same Board RapidI0 Loop Test Begin:

icp test server is running .ho ho ho ..... Rate Thread start,,..
usrfAppInit ouver, KKK value = 0 = Ox0
udp server started already... estR

test_rio_recv
Send port:

rio init
interrupt: rapidio error isr tportl 00000002,port2 00000000,11ay:l e
rio Init OK: d =
value = 41608528 = 0x27ae550 = "P” d ::tz = Zg :g;z
-> test_rio_send dcv rate = 59 MB/s

rate = 60 MB/g

two Cpu in Same Board RapidI0 Loop Test Begin:

Send Thread starct
value = 0 = Ox0
->

- Ready Serial: COM4 | 25,
Ready Serial: COM3 @ 26, -

5- 8 RapidIO R CPU i =Mt 45 5

] 5-8 124 RapidlO [FIAR P CPU A5, R XS M 5.1.1 5 A 28 = Al 2
B, DRI EFAS CPU £k 2 bk 1) CPS-1616 #EATi#(5, 1 LAE HIE%
7£ 60MB/S 4.

% 5-1 RapidIO iR 45 H

N EES R RIKIHEF Felod A PEREIA R
EEZNIRES 60MB/S 60MB/S &
RapidlO [t CPU 60MB/S 60MB/S &
SR CPU 60MB/S 60MB/S &

%R 5-1 9 RapidIO IHREE R, Ve B br MRS - fr we SR 1 R 2470
(CEID
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AR T AR BR X R GS FC 7 B BRI B (1 AOR TN 2 2 . ]
UEHARSGS PC i FC i E-RIBEN, ARGMESZEFLE 100MB/S i, K
R AE 45SMB/S A7 . 1EE 5-10 "R IE T B A BOR B A B e R 2
J2& BT IR A S T BT (R BT sz 6, AR B i AT S8
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HBERRE RIS
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gitEREE |
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B 5-11 HON AR EIALBE RS A _E RIS FC RIS MRS S, X 5.1.2 15
=R R, B 5-11 LRI AR A FC -RIEAS 1 R IE AN 32 3K
o LG H SRR FC i HAREAERT, BRI RHE R LE SOMB/S /ifi. fEK]
5-11 A A A R o, ROE T B AN BRI A B R = R, 2
F IR A 5 T Rl IS T s i, A 2T 3 5
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SR A RIETH R Frfod R P REiA bR
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R 5-2 9 FC IBEMNRSE R, PEREA T IAbR 2 MRE FH - Bl & SR i) R db AT 0
GER

5.2.3 RapidlO 7&#, FC iz

Ik 5.1.1 45 X) RapidIO 7k %k FC MATT LR, 7505 B 128 2% I i i 422,
BEH L 04 RapidIO B2k, AR B R TEBRAATHE T, a2 it B
AT R ETR A AT, AN BRI () PR, o B R IASE R
CpulsSl: @@ Cpu2si: @ Air: CPUSREE: 57

Cpuls2: @ Cpu2s2: @ Maint @ SE:

SEIC b —Livaraa—y

HRWCEISE

—sg/Eensa »aD ox N == =
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omm e oc ET w= R > BETN
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,,~}Z ==

5-12 FC Over RapidIO [ ¥Rk 45

& 5-12 175 RapidlO 7&K %k FC H @G ML R, KR 5.1.3 35 (1 55— Fh il
i, & 5-12 LG5 TEHE o BoR RO AR R S 4 28MB/S /a7, 1
B 5-12 AR IR 2 N BRI B R 22 57, R IR S T i
I R FTREma i), JFAE Wi 35

WS 6 CpulSl: @ Cpu2st: @ A @ s 6 CpulSl: @@ Cpust: @ A @ CPUERE: 57
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HBW R R
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5-13 FC Over RapidlO [F#R# CPU i85l i 45 R
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Kl 5-13 HRONAR R AL BE 2SR _E S CPU [ RapidIO #& %, FC il {5k 4s 5, *t
B 5.1.3 FT RS AR LR B, B 5-13 K T FEAE TR TR B IOR R I8 R
BI7E 28MB/S 47, 1EE 5-13 Hd R IEH B BRI N FE e 2 R, 2
FH T DU e SRR [ B s (Y, R AR i S8

Vi Cpulsl: @ Cpu2si: @ A @ CPUBE: 62 Bus: 6 CpulSl: @ Cpu2si: @ A @ CPUBE: S8
a1 Couls2: @ Cpu2s2 @ Main: (@) ~— EUEE cPus: 1 Cpuis: @ Cpuzs: @ Maint @ — SGEE
State: @) sate: @

B B
—/Eea e ox (IR <= = z —syzewa a0 o Ol <= A =

e EAE v B 4/mss2000% s A PR 4/msE20005%
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I e ERE A

5-14 FC Over RapidlO #:4R# CPU 85l 45 R

K] 5-14 FONASFEI AL 244 _E S CPU [ RapidIO &% FC i@ E MRS R, Xt
N 5.1.3 F R RS = AR LR, B 5-14 A 4n K s TEHE PR B R H R ISOR R 3263 R
BI7E 23MBY/S 47, TER 5-13 i RIETHE BN BRSNS EME E S, 2
P T W0 S Tl B ) T sz il ), R iR S8

% 5-3 FC M4 5

TS 2R RILHF Pl A EREP%Y 7
EEZNURES 28MB/S 28MB/S 2
FC
Over [FtR# CPU 28MB/S 28MB/S &
RapidIO
SR CPU 23MB/S 23MB/S &

R 5-3 9 FC IBEMNRSE R, PERER A bR 2 MRE - B & SR i R gt AT 0
GER

5.3 RENG
ATy =B BOME T 4R S % D A BN R G AT K. B e LR BN By
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BRI 7 AR H ), 55— BOA RapidlO J8 B FIIER, e ) RapidIO JH 5
T A A FCHE; B M B2 FC IH EIBERIIMAR; 5 =M B2 7E RapidlO &
X FC H MMt R sE Rt AT 7 o8, i ERgudidiibr. XM E RS
KN GG, CHRNSEERHLEN 2 R
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BRE ENREERE

6.1 X2

ASCE S WAL ZR G0 1 e BIUDIR AN Je A5 A A N R R S8 9 72 = LA 7
T, SIHASREER R TR 5 LB . RN T A% OB E A ST
TR SR, CAEASTH EETTMR S 0. BENE T AR RRMIEE RRLFF
—VxWorks, UK RS H R NEZEFHADEELE, PowerPC8640 Fll CPS-1616 A2 #ts
F AR DL T e IR Be 834 o JS, A48 T ADT H RS > B 2238 B il
FC PpSCF RapidlO Hhis.  MJZE XK 73 Fii 25 03X B 7 fEVEL A48 1 FC s, X
RapidIO WM A REEFHEAT T 48,

BRI B LR B A% O A BN R G 75 B AR O R, 07 5 R Gk AT 1 Sk
SR EAMIR T RGBARINRE A MHRE TR, TERARE TR D EEF
SR HH R Sl ke e HR e oy L R RO DA AT TR, DUK I B4 A4 A
RpiadlO HIXL5H), NAT RGN Z B &, IR HAR .

AR SCHIRZ 0 SRR R B A% O AR B WL R S S B R . 7E BSP JF R A
A OX B ) e vt A, BB TH 32 ZE A A4 T RapidlO IXEN T 5 S0, VR4
4R T RapidIO 7&K #k FC 4 BB TH 55580, £1%F P FC S #MUE A ik 4%
FILL RapidlO A& e WLAE A8 e 1 25 BRI A X b, 2 7 38 & B 2 1 7 &,
TEARHER TIEHCZ B ST, DAR AR AT d il AR X R A4 7R SR A B 1) 2 T
ARAE T BIBTE, ST — BB RS

Ir =ANH B B LR A I O BENL R AT T . e tfE T
IR, S —Fr BN RapidlO vE S MK, B RpiadlO A% FC ¥ B 5
M BGEAT FC R BIINS  2E = B AT RapidIO 7k E FC B @ E . #
SCER T VR T 5, AR EE AT T, BRI A AR SRR
ARG AR A% 0o RO 4 N SEBRALER I 28 HH 4 NS
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