2024 4E45 1 191 RAXHIZITEHR 2024 No. 1
B 152 1] Civil Aircraft Design & Research Sum No. 152

http: //myfj. cnjournals. com myfj_sadri@163. com (021)20866796

DOI:; 10. 19416/]. cnki. 1674-9804. 2024. 01. 005

PCl E&TEGBEEREREMRTIH

EOFY BB ERT

(PEMEZ IV ERNETLMEHERARFE T, 7L 710076)

i E. PCIRLR TALBAR RGN Rl B Al 100 RGE B AHE i, PCT B 2R 5 H IR 1 38 AL B ds 55 1 i
Fro EN PCLEARMESR LU, UG ARE] 1) R BRI IN AT S5 , BRI 7R A BEASIR R A5 M R ¢ i 35 8 2 e, A
AR A BERA , PCL AR Y 25 () B8 T — T 2 A A, Gl 70 AT PCI 2k s (B LB A S A U, O BLZ 5 PPC Ab B
AT PCI B 2 [ e B A9 B AR ZSR TR 41 T AR AR 10T PCI SO R S HOR S BRI HL4 Hh TSGR 4]

1%{:[%0
KR PCl AL PClZS[AIECE ; PPC AL BRARJEAY
hE SRS TP332

0 515

PowerPC ( performance optimization with en-
hanced RISC-performance computing , & # PPC) J&—
PG 16 4 4 (RISC) 2244 1 gL 4b L35 (CPU)
FREA R BEHIR B OIBM ([ Br g AL & A A (Y
POWER ( performance optimized with enhanced
RISC) , PowerPC ith - FEA8 H: 1 €0 % M 5B =g i
BHARSETERR 2 BT M 4685 Tl
FHIECTAE W A7t 75 T LD SR ) &R e 4 ol 45
G,

PowerPC [ E500 J2& €& /K ( FreeScale ) 3& T
Power Architecture 1 32 {V fb B 28 4% 0>, ES00 &
A% DA =4 AS, B ES00v1, ES00v2 ) ES00me .,
64 ALY ES00me #7222 E5500 #%.0, I T 2010
AEAEH . ES00 4243 32 i A At AN 8 3,16 LAl
32 R BRI, B0 SPE APU il A X[
HIF A APU $2E00 3 64 {7 £ 2 AL, Hoh 45
XF HIPIAS 32 (0 R 2 ARG T B E 45 4

PCI G2k — i il B A7 e b o, W] ] T3
FATENLR G PR Mg, Bl B R M40k

* JBIE1EE. E-mail. wwnnil_class@ sina. com

SCHRFRIRAD . A

Bi 2% FEfEfs i ge4s . PCIE MARIRHE LS 31T
SR T B BCHRE 1 i R R BRI A AL i AR PR
FEIFENLR G PSR Z RN, PCL A v —
FEEN AL CPU XF PCL % £ 23 [ i), A S 3
B4 CPU X} PCL 375 25 [ i v 7] J 88, A K 7
PPC AbFRES R G i HLAR S,

1 PCI 852 EdE

PCI 545 B 25 [ C &2 PCL P 8 82 2240
WA, EE X TTE PCI R G0 P 44145 B A FH A
[kl 2s [R]E FEl . PCI B4 25 [A] 43 = AN 2R AL i
HE2SE] 10 ZS BN AEAS (8], PCL A& 1Y i 2 1)
LIRS ID 1S B AR S L T BE B DL & BAR =8
[ C E5 B4, 10 2SI T 10 #844%, ] an e 5 4
Wk, PAEES R AT EHLA PCIE % % 2 ] (4L
Paacte . B PCL I &ARA — A ME—AY Bus 5 Dev
FUK Fune 5, HTFRIRHAE PCLSZ EA &,
T 1 I g 5 2R G0t AT LA ) A A 18 A A T S
], 3B A i A A BC A 0], n] DAE— A il B PCT X
Y 10 23 [ ANAFAs a2 PCT B Y B B 45 1)
Fr & 5 B 1 R,

SIARK: 27,522 W T.PCLALAREREEEFAKRLI[I]. RA LT 5% ,2024(1) :28-33. WANG N,
WANG Z 7,CUI X N. The principle and specific implementation of PCI bus space configuration[ J]. Civil Aircraft Design

and Research,2024 (1) :28-33(in Chinese).

28



2024 4E55 1 1) *

TR PCI RS AN I S AR S B

31 16 15 0
Device ID Vendor ID 00h
Status Command 04h
Class Code Revision [D | 08h
BIST Header Latency | Cache Line | gcp
Type Timer Size
10h
14h
Base Address Registers 18h
1Ch
20h
24h
Cardbus CIS Pointer 28h

Subsystem 1D Subsystem Vendor ID |9y,

Expansion ROM Base Address 30h

Capabilities
Pointer | 54h

Reserved 38h

Reserved

Interrupt

Interrupt
Line 3Ch

Max_Lat Min_Gnt Pin

1 PClIiZERMEZTEEE

PCIL % £ 1 10 23 [8] 1 N A7 25 [B) R 2 i o 1 1
1) Base Address Registers ( BAR 2 7 #% ) #E17 Aic
. BAR Muhb ZF /A4 1055 O 7 WSS 1, B RR 1%
Briht == 6] Ry 10 Huhk 2 6] 5 WSR2 0, 3t &m 1% Bt
Hhk =S (8] N AEAS ] B —> PCI A By TE s (]
o HR S AT AR A AE PCT ik 23 (] P A fd ) A 356
ht, BRG] UL 3 A5 Mo e B S k) (H O
TR PCT A I BRI T A vh2e . 24 PCI %4
A TC 2 [ R AR IR 2 5 % PCL & A
PCI SRR ER A A OB PCT ALkt = fa], B
BAR ZF7#8 I itf iR (9 s bk 25 6], #E 44 PCT % 4%
I & 23 6] T #8464 BAR 29fFes ., —> BAR
A7 ar#h 5 1% PCL A BT FH Y — B PCI Mkl 23 1]
AN R

i & PCI 4% 10 23 [ F N 1725 [ B, Fe 5 5 1R
W T & 2 PCT btk =S (8] F CPU Hbdik 23 i)
DL 32 {3 ik 23 18] g 461), PCT $bu ik 23 6] F1 CPU Mtk
2% [6) By 98 2 0x00000000—O0xFFFFFFFF, 3 #L
sii HRE & /M N, CPU M ik == [|] %) M bk 177 [l 4524
PCI 3% £t HURE A& e/ i i %t T+ PCT ik %3 18] 19 15

M3 SR, R, 78 PCT Mk 25 [6) F1 CPU ik 23 ] 22
(B SRATAE— 2L R I 2 IR,

CPU #thk %5 ]

PCI s Jik-75 ]

OXFFFFFRRF OxFFFFFFFF

0xF0000000

O0x9FFFFFFF

0x90000000 OXAFFFFFFF

0x7FFFFFFF

0x30000000

0x00000000 000000000

2 CPU HbtitZS{EF0 PCI Hbik 2S 8 = 18 g 5t

DAL 2 By Lkl 23 BB A 491, 25 CPU 75 2 51h)
PCI #1425 [6] 0xFO000000—OxFFFFFFFF 3% B b -
B, AR B 2 Hh A IR OC R CPU FF R X
0x90000000—O0x9FFFFFFF 33 B 3 1k 25 ] HAH b7
HEEPsTREE R . 24 CPU & H Xt 0xF0000008 Hi ik i)
iln) 3 3K B, S5 B 15 0] i )2 CPU #b ik 25 8] (1)
0xF0000008 Huhk, I g 15 ) 2] PCI Hb ik %5 [H] 7Y
0xF0000008 Hiht, HA 4 CPU A& X 0x90000008
HihE Vs IR SR B, A B8 B IE 7 [A) 2] PCT k2 1]
) 0xFO000008 Mtk , S ZIREK , 2 PCl 4t 2 1)
[a)] CPU Hb3ik25[H) 0x00000000—0x7FFFFFFF 33X B b
HER, PCT 3 48 52 Br & 1Y /2 X PCL b ik 75 (7]
0x30000000—O0xAFFFFFFF X Bt Hb 41k %5 [6) (9 15 [7]
AR

HT7E CPU Hihk =5 (8] A1 PCI Mk 23 [A) 75 2 F
AT HuhE BB PR e it 7 B — A~ HL A ik 6 1) 6B 1
%A AR PCLAY HOST 4%, L CPU i1
PCI 545 R, 24 CPU T2 & X —4> PCT % 4%
A IRIR, 23 & XA S CPU His ik %5 8] 4 17 n) 17
K885 B HOST EMRi% CPU Hiuhk 23 [a] 7 46 oy Xof
N HY PCL Hihk =3 18], 88 J5 P B 6P Y PCL 48 X 1%
Vil R T g, e, AR A —A~ PCI %4 H A
FE CPU Hiuhl % (8] 5 A5 A0 R 1) A5 b dik B, 4 g %
CPU firijifal

i LA B34 AT %0, HOST =45 11 35 25 CPU #
hEZS[RRT PCT Huhik %3 8], I 58 i CPU 5 PCI #% &
Z 1] () b ik e S5 FR A HE 284, CPU 5 PCL XA Z
T] 4 B S B ) = # iy CPU 5 [A) PCT 34 (1 Hu ik

29



Foil A 152 1)

23 [8]” F PCI % £ 38 o DMA ML V5 ) 3 AL s 7Y
RAM” P35> 40 B, HOST £ #5 1y B AR S B, 75 AR
R ER RS ABRRKES, FEHUERT
ES500 # 1 PPC AbBESS R 48 0 6, HARA 41 PC1 Y
BB o

2 PPC bPHEZS R4 PCI BLE

TEAERL T E500 #%19 PPC MRS A Sirh X T
PCIBOBC B e dB il A e, HFEMT
E500 ¥ PPC AbBEES RG A 10 v I AIHE S B

0x0_0000

0x4_0000

0x8_0000

0xC_0000

0xE_0000

Local
Memory Map CCSR Space
0
General
Utilities
Memory
PIC
/0
Reserved
CCSRBAR
CCSR
CCSRBAR + 1M
/0
Serial
RapidIO
Device-Specific
64G Utilities

OXF_FFFF

DL, X 27 47 25 415 42 308 2o Y A7 B 53 1) O =R AT 7 [
BT A - 48 76 CPU Mihik =5 [A) #54 A & /Y ik,
P, Ry T 52T PCT AOTC B, 7 0 2014 31 % 1 9
AT HINEAE . ST ES00 ) PPC AbFEES
irh PCI BL B AH G T A4 SR8 T R G B/
il RS T A7 (CCSR) %5 (], CCSR %3 1] 1) 56 b bk
Mj3E it CCSRBAR 2ifFar T BLE . 5 PCI L& AH
KA E T CCSR =3 [8] 1Y General Utilities &
0T FESERLT ES00 B PPC AbFEES R 4 p, M
TR P AEZS 1) & CCSR 23 [a) R 43 an sl 3 firow

General Utilities

Registers
0x0_0000
Locahl‘é\l\j[cess 0%0_1000
ODR 0x0_2000
TC 0x0_3000
0x0_4000
DUART -
TBC 0x0_5000
CCSR Space oSPI 0x0_7000
0x0_8000
PCI Express 3
- 0x0_9000
General PCI Express 2 0x0_A000
Utilities PCI Express 1 -
== 0x0_C000
PIC T 0x0_F000
L2 Cache 1 0x2_0000
DMA T 0x2_1000
0x2_2000
USB
Reserved
CTSEC 1 | Ux2-4000
TSEC 2 | VX2-5000
oTsEc 3 | V-6000
Serial
RapidlO eSDHC 0x2_E000
0x3_0000
Device-Specific SEC
Utilities
0x3_FFFF

B 3 CCSR =g R=EE

H & 3 A1, 7E CCSR %5 [H] [ General Utilities
o, PCIELE B T — B sy () B A 25 1], 2 1R
% Hs 1k 4 A - 0x8000 -, 0x9000 ., 0xA000, iX = Bt
AAF A k25 18] 43 9 % B = ANk 7 Y PCT s 245 il
i, TEIX = B bk 23 (8] N, 25 77 i 049 53 A1 1 00 00 58
AR, BARZERnE 4 Fs .,

4 h 5 CPU Hbhk7Zs [A]F1 PCI Hiu ik 25 8] b bl
B S A DG 1 BC B A AE A SR B T ATMU 37 fE 4 B,

30

W BLAT AT 7% HUhE i B ML 0xCO0 T 8f, Jhf0 85 5 4l
outbound ZF 7% A1 3 4H inbound A fF#s . HH, out-
bound 277 25 40 11 B CPU Hbht 23 7] 3] PCI #h ik 23
[B] F1%) e 55 T B 5 inbound 27 A7 7% 2H W) £ B¢ PCI Hb Ak
23 [A] 5] CPU M bk 2 W] A B S il & LAET 2 Sl
HATE outhound 25 174 41 P i ¥ T HH ¢ 10 LB ¢
ZZJ5,CPU & H A%} 0x90000000—0x9FFFFFFF
Huhk B i1 18], 4 BE 4% B B B % e 6T PCT b ik



2024 455 1 ) £ 7,4 PClRZL=

(1) i D B N HAR S )

0x000
Configuration Access Registers

0x020

Power Management Event and

Message Registers
0xBF8

IP Block Revision Registers

0xC00
ATMU Registers

Outbound Window (0-4)Registers

Inbound Window (1-3)Registers

0xE00

Error Management Registers

OxFFF
B4 PClEEZSEEFFS

2% [i] 0xFO000000—OxFFFFFFFF 1 ht Bt (115 7] ; 7]
ﬁéiﬂl th A 7E inbound FF A7 ow H AL E T AH R
B 5 2R 2 I, PCT 4% & A9 %5 0x30000000—

OxAFFFFFFF Mkt B2 (95 0], A4 GE 08 9k Wi D % 46 g
X CPU Hik 23 6] 0x00000000—0x7FFFFFFF H ik B
B,

TEAERL T ES00 A% 19 PPC Ab 88 2 42 rh 7 0]
PCT Huhk2s (0], bR T BC B R A i 56 R LIS, i85
FAE Local Access Window ( LAW) Z7 748 7, X ol 5+
KZH CPU Hihk %3 (8] #4717 [0 BL &, B CPU Xt
FiZ Bk 25 (B A U5 (R A BRFR YR 45 PCL G 2k 45 1l
aelel SR b MR T ES00 %KY PPC AL R 2S£
Grp, BT B Mok 23 18] 935 [0) 30 75 B2 AE LAW 2 47
PR TR, LABR A2 12 B ik 25 18] B9 5 R) B AR
&l 3 WAL LAW R4 4107 T CCSR FFAE48 25 1]
MRS AR O B (SN 0) , K7k 0x1000,

LAW /7 el 46402 12 41 LAWBAR Al LA-
WAR %745, 540 LAWBAR, LAWAR | 2F /£ il &
i, o LAWBAR ZF£2 45 0 57 B & ik 23 (8] 1)
G AL LAWAR 27 77 #% 7 53 e 2 bk 2 (] 19 K
/N BAREL AT RESL, ANE 5 B

| | I 31

R
LAWBARZ {7 42 - — BASE_ADDR
Reset All zeros
0 1 6 7 11|12 25 26 31
LAWARZFf74% \5 EN — TRGT — SIZE
Reset All zeros
5 LAW EH7Ess
K5 H LAWAR /74500 TRGT WA TiH8E % BEARMVINIE M,

Bribhk 2[R BT U IR)  SEPR B bR, 5 =l PCL B ZR4%
I %F B 19 TRGT (B 435918 :0.1.2,

R4 L B4 AR T ES00 % 1) PPC AL 3R
ARG PC HEA T & 1 AT LUE AR DT L
EXZT 8

55— LB CCSRBAR 24745, 4 CCSR %3]
(AT A7 7 4 e R 4 M hik, {5 CCSRBAR &
4 0x70000000

5 @it CCSRBAR 917858 L X LAW it &
AL AL , B LAW B 5 25 77 #0916 s ik
A 070000000,

B =0 BEE— 40 R H B9 [ LAWBAR, LA-
WAR ] ZFAE4%, HiiIa] PCL %456 CPU Hbdik 23 ] i

50U 8 i CCSRBAR 77 %% LA ) PCI B
LTSI IRAS , ARBL PCI L 2 18] 27 77 4% FO L 1A b
bk ISR —B% PCI ¥ 4% (M#% 0x8000) S 4], AT
B A B R HEE A 070008000,

S dE T PCI 5] 4 09 0 27 A7 a i 1h b
hb, A ATMU Be & 27 A28 A 4R ik . DASE — 3%
PCIE I8 A1), e ATMU e 5 25 77 2% 1 /S 4 Hb bk
“k 0x70008C00

SN i) ATMU i & 25 77 2% 0 N A7 b
hk, X ATMU 24745 (£245 outbound A AF#5 2 in-
bound ZF a2 ) FEA7 kA (] BB AH S A e B

WL AEIR A BAR 25 (8] 2F A7 a8, i B i
WA ZH M BAR 25 ],

31



BRRE)

A 152 1

AP ER BT LA CPU Hbhk =3 ] il
PCI Hbotil 23 8] B B S OC 2R #EATIC B, TC 58 2
J& , EHL CPU A1 PCI %48 2 B 5 AT LA o Bic & 45 1
WL G R A TR SC 4k

PPC AbBEES RSG5 PCI L& 1R GRS & 6
FIR

out long(M86xx_LAWBAR2(M86xx_CCSBAR),
(PCIE1_OW_CPU_ADDR) >> LAWBAR_ADRS_SHIFT);

out long(M86xx_LAWAR2(M86xx_CCSBAR),
LAWAR_ENABLE | LAWAR_TGTIF_PCIEX1 | LAWAR_SIZE_256MB);

pcie = (struct ccsr_pcie *) M86xx_PCIE1_CCSR;
ob_addr_pci =PCIE1I_OW_CPU_ADDR;
ob_addr_pci =PCIE1I_OW_CPU_ADDR;
ib_addr_pci =PCIE1_IW_CPU_ADDR;
ib_addr_pci =PCIE1_IW_PCI_ADDR;
¥ ou IEM win
(UINT32) &pcie—pow[1].potar,((ob_addr_pci) >> 12) & 0x000ffff) ;
(UINT32) &pcie—pow[l].potar,0) ;
out_long((UINT32) &pcie—pow[1].powbar,((ob_addr_cpu) >> 12) & 0x000ffff) ;
out_long((UINT32) &pcie—pow[1].powar, 0x80044000 | PCIE_ATTR_WS_256M) ;

out_long
out_long
1

(
(
(
(
B inb indo

out_long((UINT32) &pcie—piw[2].pitar,(ib_addr_cpu) >> 12) & 0x000ffff) ;
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pciConfigOutLong (bus,device,func,PCI_CFG_BARO_ REG,PCI_BARO);
pciConfigOutLong (bus,device,func,PCI_CFG_BARI_ REG,PCI_BAR1);
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pci_er = PCI_CMD_MEM_ENABLE | PCI_CMD_MASTER_ENABLE;
pciConfigOutWord (bus,device,func,PCI_CFG_CMD_ REG,pci_cr);
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The principle and specific implementation
of PCI bus space configuration

WANG Ning * WANG Zhenzhen CUI Xining
(Xv’an Aeronautics Computing Technique Research Institute, AVIC, Xi’an 710076, China)

Abstract. Peripheral component interconnect( PCI) bus belongs to the local bus category of the processor system,
as an extension of the system bus, the main purpose of PCI bus is to connect the processor and external devices.
Since the PCI bus specification was proposed, it has been rapidly recognized and promoted by the majority of manu-
facturers, and has always occupied an important position in the processor architecture. From the perspective of soft-
ware use, the spatial configuration of PCI bus is an important content. By analyzing the basic principle of PCI bus
space configuration, and combining with the specific requirements of PCI device space configuration under PPC
processor architecture, this paper introduces the PCI configuration principle and technical implementation details at
the software use level in detail, and gives the relevant example code.

Keywords: PCI bus; PCI space configuration; PPC processor architecture
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