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2. 3F P4

(1) IBM B Ji k4, 95T PowerPC Architecture Boook I II III , Hfv" Book ITI F=3Eijfi
H5HEAE RGBS T4

R

https://www. ibm. com/developerworks/systems/library/es—archguide-v2. html.

Although the first PowerPC architecture specification was crafted specifically for desktop systems, it was
written as three books, to distinguish the application- and system-level programming models:
*  Book L the user instruction set architecture (UISA), defined the application-level programming
model for all PowerPC devices. The PowerPC UISA represents the unchanging mitochondrial
DNA, defining the application-level instruction set and programming model common across all
architectural variants and preserved by the Power ISA definition.
*  Book II, the virtual environment architecture (VEA), defined resources that support the time-base
aspects of the memory model, and features for multiprocessor implementations; it is preserved by
the Power Architecture definition.

* Book III, the operation environment architecture (OEA), defined operating system—level facilities
such as memory translation and interrupts for desktop implementation.

The modular structure made it possible for other architecture-compliant devices, such as the first
embedded PowerPC processors, to leverage the PowerPC UISA without being con
desktop-oriented operating system features.
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(2) <<E500CORERM. pdf>> iz%zﬂﬂ‘iﬁﬁﬂ/\]% e500 *Z E@I{’Eﬁ%% U\& Reg #émﬁﬁﬁ’ @jﬁ EEV)E':'&E’.‘:'
M, R4 FE | Cache, MMU.

(3) <<P2020RM. pdf>> ZFM BRI &S F 54N EE 8%, HIRD4E2) CPU @
Ar A, FPR AT AR S,

(4) <<821INSTSET. pdf>> PowerPC JL4nfs L&A1
(5) PowerPC JL %4 faj B/ 41
(2.3.4) #BATLLAE NXP B W A R %%

3 OEA AHR A A7 2% (P IBTAH %)

PowerPC 4bFESSA 32 A (32 firmk 64 f7) GPR GEMAZGEAE) LA PC (FREFFIHE8E,
WHN IAR / e HUhEZF 788 50 NIP/ F—484 8% . LR (BEEEFAF48)  CR (k347
W) SR HEEFFE. AL PowerPC CPU iff5 32 A 64 Aiff) FPR (JF M /E49%). FRERT
Power ISA2.04 FHAF#MMEA, HMEBEEMEZ PowerPC A PR FAT A, 20 5 N H /AR
(UserMode) FIEFAUAE R, (SupervisorMode), MSR[PR]=0 FTR4FHFE . Linux W17 E

PO, @R P I AT P AR 2. VxWorks 4 ilia AT AR AU S
?

User-Level Registers )
Register Files Instruction-Accessible Registers General SPRs (Read-Only)
0 31 32 63 0 31 @ 63
(upper) GPRO' (lower) Condition SPR general
— (4-7 Category E)
SERI General- sprg CTR Count b
i Fogktere : : Time-Base Registers (Read-Only)
gpstans [sEn R | Lk 9 v
GPR31 O spr268| (TB) TBL | Time base
FPSCR Floating-point
P statusgontrol sproo|  TBU | lower/upper
I Integer exception
£ent § ; spr 526 (ATB) ATBL” | Ajternate time base
FPR2 Floating-point spr512| SPEFSCR* | SPE FP status/control spr527[ ATBU® lower/upper
v
FPR31 | ACC | Accumulator Vector
0 127 spr 256| VRSAVE™"® | Vector save
VRO®
VSCR Vector status and
VR1 control
Vector registers
VR31
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Supervisor-Level Registers
Interrupt Registers MMU Registers Timer/Decrementer Registers

0 31 32 63 0 31 32 63 0 31 32

Spréa | IVPR® Interrupt vector spr 1012[ MMUCSRO MMU'cogtroland status spr 22_ [ DEC ] Decrementer
S SES register

prefix

Interrupt Vector Offsets (Read/Write) Spr 624-625| MASO-1 spr54| DECARS® 2&2,’_?2,‘3;‘},9’
spr400[ IVORn® IVOR 0-15 |8 £ MAS2 ‘ mg&eﬁ;ﬁs‘ spr 284 (TB) TBL
spr528-531] IVORn2¥ | IVOR 32-35 spr 630] MAS6’ | 04 and 6-7 spr = Ew:r}l";;‘;r
spr 944] MAS7 P
Save Restore Registers (Read/Write) 5 A
_ — - spr340| TCR Timer control
pr 26-27 SRR 0/1 spr48|  PIDO Process ID
| Critical 0/1 spr633-634| pipy_p7 | registers0-2 spr336[ TSR | Timerstatus
Machil heck 0/1 » .
- Del:ulgnf)/: o spr 1015 MMUCFG” | MMU configuration Performance Monitor Registers
Exception Support Registers (Read/Write) " 688-691 TLBnCFG’ | TLB configuration 0-3 pmr 400 PMGCO” | Giobal control register
spr 62 Exception syndrome Debug (Read/Write) pmr 16-19] PMC0-3° | Counter registers 0-3|
2 8 gﬂachine check spr 308-310] DBCRn°® Debug control 0-2 pmr 144-147[PMLCa0-3 ?| Local control a0-a3
B yriom g pmr 272-275[ PMLCb0-3 ?| Local control b0-b3
&g} DEAR Data exceptlon spr304| DBSR Debug status register

Miscellaneous Registers
Configuration Reglsters 9

[ wmsm | Machine state

spr 287 PVR Processor version

spr 286 Processor ID

Instruction address
compare 14

Data address compare Sprito) HEW It"n Iememallon
-2 P spr1009( HID1 degendent 01

Daéa value compare

/

3.1 OFA FFfFa R OIENYRAF A7 a8 (R AN AW Kb WA R i, Heif 2% TR aERR)

A/NEHTZH . 32 i PowerPC I 4LE F 27 17 58 40 W7 %
(1) RCE 7% (Configuration Registers)
MSR ZFf7d%: (S5l BRI
SE XALBR B HPIRAS, BT BLBE mtmsr, sc, rfi EAENG AR mfmsr
VRN - B T 603E WAZ ) PowerPC AL R &%, Ho b v 58 Jy — /N[ € Bt ik, W] LA 3 3¢ & MSR [ IP]
PR e 5 IX A 5 Hhk S 0x0, I A& 0xfF£0_0000; i E500 Py A% 7E3E N Hp b7 A1 55 5 Ak B A% 5

ANEER I MMU, RIS REAE A A B IEAE o e W fe) &, TR A TVPR A1 TVOR 25 47 %% PR AT AH B
[ Hp T ) & (7R R T R WAL 2= 15 PEG A 44) , TN €500 A% 1 MSR:

Access: Supervisor-only

32 Iss 37 38 39| |44 45 46 47|48 49 50 51|52 53 54 ssl 57 58 59 |60 61 62 63
R
% — UCLE|SPE — WE|CE|—|EE|PR|FP|ME|—|UBLE|DE| — |IS|DS|—|PMM| —
Reset All zeros

Figure 2-2. Machine State Register (MSR)

HH T 1) 5% B 2 A7 A MSR SR il 1)
CE:if set 1,Critical input and watchdog timer interrupts are enabled.
EE:if set 1,External input, decrementer, fixed—interval timer and
performance monitor interrupts are enabled
ME:if set 1, Machine check interrupts are enabled.
DE:if set 1,Debug interrputs are enabled if DBCRO[IDM]
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MSR[EE]IXAN bit R E 2, W fIFRE B HE .
R Y kETWSE, MSRIEE] S HZIE 0 FE# T A HARK F .
WHALE MSRIEETE 1 A7, MR T —Ad
L e W Rl i R, A B R b 2k . e Ah AR Tt FCP AR, — R T
2. B W K R B, s A S E R SRR R RS —H active, BB E

PVR 27 f7 75 :
TE SUEF AT A BT 1) R A M Ak 2 25 1) it
SPR 287 Access: Supervisor read-only
32 47| 48 63
R Version Revision
w

Reset(e500vi) 1 0 0 0|0 0 O OO O 1 O|O O O 0|0 O O O|O O O OO OO 1|0 00O
Reset (e500v2) 1 0 0 0|0 0 O OO O 1 O(O OO 1|0 O O O(0O O O OfO "0 1l0 0 0 O

Figure 2-3. Processor Version Register (PVR)

(2) WHEHEFE (Memory Management Registers)
BAT ZF 17 4% :

OFA %€ X 7 VU4H BAT $5§4 %7245 (IBATOU-IBAT3U Al IBATOL-IBAT3L) ,
H5E T VU4H BAT #(¥% % 1245 (DBATOU-DBAT3U A DBATOU-DBAT3U)

SDR1 7517 %%

R AF AR T ST T RE UL M Ik A e g Y Mt ik i 5 SR AR

The SDR1 register is shown|in Figure 24.

I HTABORG /I |HTABSIZE
0 2 46 59 63

Bits Name Description
245 HTABORG  Real address of Page Table
59:63 HTABSIZE  Encoded size of Page

SR ZF A7 2%+
OFA 5 X7 16 4~ 32 fi7ff) SR & fF#s (SRO-SR15)

(3) i HAEs (Interrupt Handing Register)
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VEA AN H1EH (ES00CORE. pdf) 2.7 Interrupt Registers

This section describes the following register bits and their fields:

Section 2.7.1.1, “Save/Restore Register 0/1 (SRRO and SRR1)”

Section 2.7.1.2, “Critical Save/Restore Register 0/1 (CSRRO and CSRR1)”
Section 2.7.1.3, “Data Exception Address Register (DEAR)”

Section 2.7.1.4, “Interrupt Vector Prefix Register (IVPR)”

Section 2.7.1.5, “Interrupt Vector Offset Registers (IVORs)”

Section 2.7.1.6, “Exception Syndrome Register (ESR)”

(4) ZIEEDG(72% (Miscellaneous Registers)

TB (time base) #iffaw: CPU KT [H] A 3

DEC T A7 &% : XZ&—A 32 Az iy it H o

EAR (External Access Register) Z¥ffras: H T Ui 4bEPiX %

DABR (Data address breakpoint register) : I35 6% ds it Wr 55 oh e

PIR (Processor identification register) : FEZACFAFHIE A EHRFRIR—AN%, #lunfE
MPC8641d T /i A B4 E600 [1) core, #tH PIR SRENM P core.

3.

3 MM A ST AR S

ANENISH . PowerPCILGhTE 4 LA 5 & H & A7 43 41
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0 TEREIFIA (function prologs) AT{EM,

rl HERRIEET, 1B Tad 228 0P e p S8, idaproiBIX NSRRI CHIME Asp.
2 REE (toc) B, idaprolBIXNSERRICHEINR aroc, REERN, SEEFRHEARS (XNFERRRFGEXD) .
3 FAE— I SHFREIE,

4110 REEFEFERTRN2E,

1l FEEEHNEEN R SRS,

12 CHEEELEsnk (FIAEE) KB,

113 REBEARSGEED,

431 {EARIETE, IEF5EH.

TESEHIEE

Ie YEES T, EEFRENEIARSRLANREIEE,

. EEFEZEERITHE, SEEEREREMEL.

. RN R FRNH L R i (E R,

msr  HIBRREEHEFR, BRESHMMERERRE.,

er ST, EOMRSMUFER, ulul, ERMTENS R FERFRIEHEGSZEWF.

1, r14-3123EFEMR,
MRS CRERT A AR,

XEREC(NEERLARTEESTE, SEEREESEE, EEREEABRRIERABEY

S7FEE0, B DIEHSESL. cr, xer, orESENR, BlINEERIFERITETSEET, WINSFEE0, 2, (117012888
LW ERFRENE, ARSI ETEEXEERE.

SHRIBSESETR0, ol 6l TEFFMER, o2, 3FIcBEIEFHENN, BRENRENT IR T REIXEFER,

crd,

FAIX E, svcaiES (scEPowerPCRIBNERT) BEXRELZGAEAR, 2S5EREERAERE, 3110554
FESABESZAIER NN RES . IRSESYMISERRFSFARRINEF EEFRFHARGIFTaoe wub. ab, «tigS

7t target\h\arch\ppc\toolPpc. h A X} LA b 25 17 85 1 5 2 L

glr2

retvale r3
retvall r4
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4 PowerPC ZE4y) 55 AE AL (P2020 NARFE)
4.1 PowerPC H1lr 24: (P2020)

M CPU fA BERBE, WA LL2y o B A AL 2R 9 7 A PTC S L A v b

FEH g eb00 AR, ERFED A (AT LTAIND , naRiETE <, slly i A7k 23 3L TLB

Miss (Data | Instruction )Z%%.

<<E500CORERM. pdf>>5. 11. 1 #§iK& T PowerPC Z2#y n] B H I 4 36 S (GX B4
IR AL A k)

Filfr: A& 500 R ARSI B A, i PICIEBINRZALEE, e AP AR CEETRID . KE
oA (int) CEAEASNERSE) , KB (cint) MBLEIE W (machine check). T
By B 28 i 1, b Message BN Z 2 HH 1T (FLigY 4).

M AT LU Y PowerPC Kb BH4% o W 28 4t bt A A% o W7 LA S 5 AR BE R G2 A0 PIC
e B 425 ) 5% A .
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Interrupt Sources PIC
2500 500
Internal Interrupts | w| Cora0 Carel
- Frocessor Proceseor
f—————— &
= - L. -
 ——
f— p=N i (=% [
£ W) 0 [}
. 2l om gl m
» =] = ] £ 3 b= L]
’ ol OB Bl E
i Ttaes TEl B T8 w|E
— 8| & a| &
2] Q

External Interrupts Alobal Ltilit
Qfo: = F'l'-:--;u':muml:-lg Global Ltilities
IRRBINL Interrupt Destinations

Wake upcore/
o SErvice interrupt

r  Critical Interrupt

FlC-
Defined Interrupts Ba OUT |, External
g - connection

Message ———=

Message Signaled ——=

8 = CpenPIC-Defined .
Interprocessar == Frioritzation ard .

— | Mesting Loagic

Global Timers 4
Group A ——+

Group B ——

FIC-Frogrammable
Resetinterrupt
TargetFrocessors

Processor Core corel_hreseltore1 ."?."-:::.5!1 |
Initialization Register byl
(FIR}
SRESET
HRESET -
MCPO
—1
MEP

U Motsupported in single-processar imple mentations,
4.2 A E
fE E500 Wiz, A IVPR Al IVORx & A7 de 3L [F0 5E vh Wy 83 o W R P IO\ k. oy,

IVPR & f7 e Sk th T R FP N R 35 0716 67, TVORx Skt W R FP AN AL A28 16727 £ir,
17 T AR PR N R (¥ 5 28731 812 0. IVORx 5 53 1A 0f N ¢ 2 4 F [l i e
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2.7.1.4 Interrupt Vector Prefix Register (IVPR)

The €500 implements IVPR as it is defined by the Book E architecture. It is used with IVORs to
determine the vector address. [IVPR[32—-47] provides the high-order 16 bits of the address of the
exception processing routines. The 16-bit vector offsets are concatenated to the right of
IVPR[32-47] to form the address of the exception processing routine.

2.7.1.5 Interrupt Vector Offset Registers (IVORs)

The €500 implements the IVORs as defined by the Book E architecture, but use only
IVOR#[48-59], as shown in Figure 2-9, to hold the quad-word index from the base address
provided by the IVPR for each interrupt type.

SPR (See Table 2-8.) Access: Supervisor-only
i I | | s 58 e0 &
W — Interrupt vector offset —

Reset All zeros
Figure 2-9. Interrupt Vector Offset Registers (IVORs)
Table 2-8. IVOR Assignments
IVOR Number |SPR Interrupt Type
IVORO 400 |Critical input
IVORT1 401 |Machine check
IVOR2 402 |Data storage
IVORS3 403 |Instruction storage
IVOR4 404 |External input
IVOR5 405 |Alignment
IVOR6 406 |Program
IVOR7 407 |Floating-point unavailable (Not supported on the e500)
IVORS8 408 |System call
IVOR9 409 |Auxiliary processor unavailable (Not supported on the €500)
IVOR10 410 |Decrementer
IVOR11 411 |Fixed-interval timer interrupt
IVOR12 412 |Watchdog timer interrupt
IVOR13 413 |Data TLB error
IVOR14 414 |Instruction TLB error
IVOR15 415 |Debug
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fRPWHEA A TPl AE, @it aEE L P W handler fYTE 4 ik,
SR A LLNA e TR = NS I
IVPR[32-47] || IVORn[48-59] || 0b0000
XFEFAS R —A 32 /4N bit Hudik

H 2 AN E R SR LR D)
—/N& IVOR4 FH R AL FE 4055 A I A 358 SOC H BT
—AN& IVORS FIKALFE & 4t

FE{EHE— Start. S ST i B0 B
185 /* Setup interrupt vectors W H IVPR & ffas*/
186 1lis rl, TEXT BASE@h /% load value to rl */
187 mtspr IVPR, rl /% write rl to IVPR %/
197 1i r1, 0x0500
198 mtspr IVOR4, rl /* 4: External interrupt */
205 1i r1,0x0900
206 mtspr IVORS, rl /% 8: System call */
207 /* 9: Auxiliary processor unavailable (unsupported) */
208 1i r1, 0x0a00
209 mtspr IVORI1O0,rl /% 10: Decrementer */
% board/pag37pc/pq37pc _8560/config. mk HAF
TEXT BASE = 0xFF800000
FiLL TVPR = 0xFFF80000
IVOR10 = 0x00000a00
& IVPR[32-47] || IVPOR10[48-59] || 0b0000 %3 OxFFF80a00

4.3 HRWTIEEFIE S

Wb e B R BE e R, BLTHPRAF T interrupt handler HHBHL.
fE interrupt handler H., 75ZEHRE A Wi 25 47 28 K 3t — 20 i o 21 i A2 W0 BL & A 7 P by

E500 W3 Wi 64 4 (4> reserve), K TSEC, LBC, DMA, CPM 4%

ALYl PIC_TIVPRn 5 P2020 P #B SOC FHIT——XF R (n HUE 0763)
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5_0200 Internal interrupt n vector/priority register (PIC_IIVPRO) 32 R/W 8080_0000h | 9.3.45/440
50210 Internal interrupt n destination register (PIC_IIDRO) 32 R/W 0000_0001h | 9.3.46/441
5_0220 Internal interrupt n vector/priority register (PIC_IIVPR1) 32 R/W 8080_0000h | 9.3.45/440
5 0230 Internal interrupt n destination register (PIC_IIDR1) 32 RW 0000_0001h | 9.3.46/441
5_0240 Internal interrupt n vector/priority register (PIC_IIVPR2) 32 R/W 8080_0000h | 9.3.45/440
5_0250 Internal interrupt n destination register (PIC_IIDR2) 32 R/W 0000_0001h | 9.3.46/441
5_0260 Internal interrupt n vector/priority register (PIC_IIVPR3) 32 R/W 8080_0000h | 9.3.45/440
5_0270 Internal interrupt n destination register (PIC_IIDR3) 32 R/W 0000_0001h | 9.3.46/441
5_0280 Internal interrupt n vector/priority register (PIC_IIVPR4) 32 R/W 8080_0000h | 9.3.45/440
5_0290 Internal interrupt n destination register (PIC_IIDR4) 32 R/W 0000_0001h | 9.3.46/441
5_02A0 Internal interrupt n vector/priority register (PIC_IIVPR5) 32 R/W 8080_0000h | 9.3.45/440
5_02B0 Internal interrupt n destination register (PIC_IIDR5) 32 R/W

5_02C0 Internal interrupt n vector/priority register (PIC_IIVPR6) 32 R/W | 8080_0000h | 9.3.45/440 |

Table 9-2. Internal interrupt assignments

Internal Interrupt Number Interrupt Source

L2 cache

ECM

DDR DRAM controller
eLLBC controller
DMA 1 channel 1
DMA 1 channel 2
DMA 1 channel 3
DMA 1 channel 4
PCI Express Port 3
PCI Express Port 2
PCI Express Port 1
Reserved

usB

eTSEC 1 transmit
eTSEC 1 receive
eTSEC 3 transmit
1A aTSFC 3 receive

E500 RS H IR 12 4, KRESNE G TRQLO:11]
ZFFwe EIVPRn 5 MPC8560 Ah#rRWr——XN (n HUH 0711)

Ol I N |||~ |WIN =|O

-t
o

-
-

g
n

-
w

=y
B

-t
9]

External interrupt n (IRQn) vector/priority register

5_0000 (PIC_EIVPRO) 32 R/W | 8000_0000h | 9.3.43/437

5_0010 External interrupt n (IRQn) destination register (PIC_EIDRO) 32 R/W 0000_0001h | 9.3.44/439
External interrupt n (IRQn) vector/priority register

5_0020 (PIC_EIVPR1) 32 R/W | 8000_0000h | 9.3.43/437

5_0030 External interrupt n (IRQn) destination register (PIC_EIDR1) 32 R/W | 0000_0001h | 9.3.44/439
External interrupt n (IRQn) vector/priority register

5_0040 (PIC_EIVPR2) 32 R/W | 8000_0000h | 9.3.43/437

5_0050 External interrupt n (IRQn) destination register (PIC_EIDR2) 32 R/W 0000_0001h | 9.3.44/439
External interrupt n (IRQn) vector/priority register

5_0060 (PIC_EIVPR3) 32 R/W | 8000_0000h | 9.3.43/437

5_0070 External interrupt n (IRQn) destination register (PIC_EIDR3) 32 R/W 0000_0001h | 9.3.44/439
External interrupt n (IRQn) vector/priority register

50080 | pic_ElvPR4) = | B
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N R AR AR A AR
Address: 4_0000h base + 1_0000h offset + (32d x i), where i=0d to 11d

12 13 14 15

PRIORITY

0 0 0 0

Bit 16 17 18 19 20 21 22 23 ‘ 24 25 26 27 28 29 30 3|

VECTOR

MSK:  AE 1, A Wi A b gl oA

A: FrE 1, A WA R A
P: #HE 1, active—high; #H 0, active—low.
S: EE L R R . HE 0, Herh bl A ik A&

PRIORITY: M54 0-15. 15 Rfmmttstd, 0 RH 2Tt .
VECTOR: fE{EHMWS . WAk A G4 T pengding I, Uh7 B S /£ 7 1745 TACK H

Address: 4_0000h base + AOh offset = 4_00AOh

Bt 0 1 2 3 4 5§ 6 7 8

9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3
VECTOR

Reset 0 0 0 0 O O OO OOOOUOUOUOO|OOOOOOOOOOOOOOO OO

PIC_IACK field descriptions

Field Description
0-15 This field is reserved.
2 Reserved
16-31 Interrupt vector. Vector of the highest pending interrupt
VECTOR

mak. WFER, A Wi handle 2[R — functions (iifE) , EntInt—-—>Handle——>ExitInt,
T8 AL P pR B0b SR E TACK, 50038 A2 W6 o T Y8 fi ke 17w BT, S8 5 O 2 g A 3L

FOIETH W E M PR, RS W KBRS BE B R T, DAAME PR eg:
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AME [ REFEIE A0 PETE, REGAIERETATCEURIESAVIRLSR [, LASEBRRTEEA):
L BBt L, SMEIPETERIE LBk — T
CPU f PIC 5357782 EIVPRS HIVECTOR FERIEIF|Z1FER Iack
XM VECTORFERFLEPTIBRY “HBRErS" , B OI4RIzR). TEos, @RS 8 HES—F-
2. PRISPIC @40 CPU Y core BEEEBITAthhE, HMiTinterrupt handler
IVPR[32-47] || IVOR4[48-59] || ObOOOO

IVOR4 BiEPBIRIEAIPErEIES T [, BEitubootPEIXETHARILA
SET_IVOR(4, ExternalInput)
SEE, YMERPET. SRR interrupt handler #PE ExternalInput

3. ¥ b ExternalInput MT3EIE:
HE 1725 [ACK, FRERVECTORFER, FR1F “H@PH="
BERTFPHNG, 2EHEEENE, Eosis

LinxFLERIE “TEPHS" SR “BETHS" , NREASETE S LA aPEThbe Gz

EXCEPTION (0x0500, ExternalInput, do_IRQ, EXC_XFER_LITE}

HITE R A APESOOFEfT 5 “ﬁ, T EHL inwAE I ERF T BIRETHLH IS5
S P T RrAbETE

s

Bk
ARk 7 RIEPBT[EIESR (FEhead_fs_booke. SFHAIL) FHiThandlex
IIVOR4, FEITExternalInput() —> do_IRQ()

do_TRQ O T TACKTRER “RBIEFHITS”

E=:
PR Sn — BEPESn
MR irq desc[n]

S0 -

® P Tirg descn] _bactioniitde (X%YactiompiBidrequest_irgF#E1)

FEEA FRE—EPTANETIE, B TR, EEE= A
1. FRETEIEAFEEL

2. WHCEAWAL (RREFTETSHISED

3. ISRFRETALIRHFZELEM (MELE LHAaction)

4.4 AN b AL PR
L. 5% E500 N AZIE BRESR 2 5 MBI CQ th T AT, ARG HEIEERAT 145 2 751
- % B 4 o W R 2 i i} 2

¥
7 SRRO (Save/RestoreRegiser 0)

2. 42917 MSR BN B LRA7F3] SRR1
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3.4 MSR FhubibARE Jy 0, Wl MSR[SPE, WE, EE, PR, EP, FEO, FE1, IS, DS]are 0 by all
interrupts.

(E500 WAZH MSR & /7851 CE. ME. DE 7 fREE, HABAL&FMIEE. Kk E500 PWAZIEREAT 4030
Wb A AR P B, SR AT LAY Critical Hli, Machine check Wi AV HWIFEFEAN, HE
ANBEMGAMER R W SLBIEE N . 7E Linux PowerPC 1, 4h8 b W kb B RE e 4 3 3% & 38 R HLAE A MSR
T BE A7, DASCHRE AN AR B A BN

4. FEF OMSR IRE T,  E500 WK HRIE TVPR, IVOR4 Zi/E 28 E i &, M
n] & i £% Ak T 46 45 2 s B 04T

5. fERWrAHREFFHAT G, M rfi fE BT WTR A . rfi 45K M SRR F A7 4% K
S MSR FF A7 A (MIMEL, JF AN SRRO & A7 a5 FIRS AR P IR Bl L . rfi 484 AT RE P IE SCU) e 2 |/
B EBATIR A MBI FL, SR Wi RE e — A “ 1487 B, ZJ5 E500 AR AT ik
A,

5. vxWorks #1464 IE 2 (Bkid bootrom it #£)
usrInit (prjConfig.c)—> {sysStart(startType)-—>intVecBaseSet ((FUNCPTR =)
VEC_BASE_ADRS) }

-—>excVeclInit ()

(1) sysStart (first C code executed from usrlnit) FIE/EFZREFR BSS, LA ¥ &
b 1) 1 R b e
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Code in arget\config\comps\src\usrStartup.c

i ElE AIE I —

macro in BSP/config.h

_WRS_ASM ("");
vxSdaInit ();
_WRS_ASM ("");

& B

bzero (edata, end - edata);

sysStartType = startType;
intVecBaseSet ((FUNCPTR *) VEC_BASE_ADRS);

sysMemDescInit ();

(2) intVecBaseSet



VxWorks 15 5 &3

Code in target\src\arch\ppc\intArchlLib.c

1HBH: IHEERE <HIF 1858 P cE A hFese0
32, SPmgaATdiEEexcVecInitEH -

(* _func_intLevelSetRtn) (3
(* _func_intEnableRtn) (i
(* _func_intDisableRtn) (

if ((_func_vxbIntEnable != NULL) &&
(_func_vxbIntEnable (intLevel) != ERROR))
n (0K);

if (_func_intEnableRtn != NU
eturn (_func_intEnableRtn (intLevel));

(ERROR) ;

if (_func_intVecBaseSetRtn != NULL)
_func_intVecBaseSetRtn (baseAddr);

https://www.vxworks.club

% _ppcExcIntVecBaself{EHY
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_ppcExcIntVecBase = baseAddr;

_ppcAllocationQuantumSize = CPU_ALLOC_ALIGN_SIZE;
_ppcStackAlignSize = CPU_STACK _ALIGN SIZE;

FUNCPTR *
f
1
if (_func_intVecBaseGetRtn == |

return (_ppcExcIntVecBase);

"n (_func_intVecBaseGetRtn ());

=

>
a

if (excExtendedVec

) 0 o~ h

I

L

entOffset EXT_ENT_OFF;

isroffset EXT_ISR_OFF;
EXT_EXIT OFF;

iy
{T+]

o]
=

excVecBaseSet(intWecBaseGet());

W pa

or (ix = @; excBlTbl[ix].excHandler != *)()) NULL; ix++)

I
1

MR R R R
B

oL

excVecConnectCommon (excBlThI1[i
excBlThl[1 F
excB1Tb1[i excHandler,
excB1Th1[ix].vecOffReloc);

=]
o~

@

L VI VY R ¥ |
w0

|
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#ifdet
excIvorInit();
f IVOF

if (excVecBaseAltAdrs == excVecBase)
vxMsrSet (vxMsrGet()
#ifdef _PPC MSR RI
| _PPC MSR RI
#endif

hdlrBase = excVecBase + _EXC_OFF_END;

hdlrCodeBase = excVecBaseAltAdrs + _EXC _OFF_END;

PPC
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* * addr;
t excSize (int)& func_exc_handler_end - (int)& func_exc_handler;

int intSize (int)& func_int handler_end - (int)& func_int handler;
bzero ((voi @, _EXC OFF_END);

~ (addr = @; addr < ( *)_EXC_OFF_END; addr+=

I
L

bcopy (( *)& func_exc_handler, (v *)addr, excSize);
CACHE_TEXT_UPDATE ((void *)addr, excSize);

1

J

bcopy ((void *)& func_int_handler, (void *) EXC_OFF_INTR, intSize);

CACHE_TEXT_UPDATE ((void *) EXC_OFF_INTR, intSize);

ef E I I
bcopy ((v *)& fun t_handler, (void *) EXC_OFF_DIRECT_INTR, intSize);
CACHE_TEXT_UPDATE (( )_EXC_OFF_DIRECT INTR, intS

bcopy (( )& func_int_handler, (void *) EXC OFF_DECR, intSize);
CACHE_TEXT_UPDATE (( *) EXC_OFF_DECR, intSize);

dif
a1

FTIH% excVecInit BT R %5 (K4 U4 Ak IG5 3 i «
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macro in private\exArchLibP.h

ARTEEEZPHREE EE

(1)excVecInitEHH:

entOffset = EXT_ENT_OFF;
isrOffset = EXT_ISR_OFF;
exitOffset = EXT_EXIT_OFF;

(2)excVecInit iBF excVecBaseSet(intVecBaseGet()); It & [ PifeEEdiE

excVecBase = (vectorBase)((uint32_t)baseAddr &

vxIvprSet ((int) excVecBase);

FUNC_BEGIN(vxIvprGet)
mfspr  p@, IVPR
blr

mtspr
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typedef
{
vecTblOffset vecOff;
EXC_TYPE vType;
(*excHandler) ();
vecTbloffset vecOffReloc;
} EXC_TBL;

vecTblOffset JHUINT32, TEl

FHEEE
!
L

{_EXC_OFF_CRTL, V_CRIT_I excIntHandle,

{_EXC_OFF_MACH, V_MCHK_EXC, excExcHandle,
PPC_MSR_CE

V_CRIT_EXC, excExcHandle,

{_EXC_OFF_DATA, V_NORM_EXC, excExcHandle,
{_EXC_OFF_INST, V_NORM_EXC, excExcHandle,
{_EXC_OFF_INTR, V_NORM_INT, excIntHandle,

INTR

excIntHandle,

V_NORM_EXC, excExcHandle,

EXC_OFF_PROG, V_NORM_EXC, excExcHandle,

{_EXC_OFF_FPU, V_NORM EXC, excExcHandle,

{ EXC_OFF_SYSCALL, V_NORM EXC, excExcHandle,

{_EXC_OFF_APU, V_NORM_EXC, excExcHandle,
{ EXC_OFF_DECR, V_NORM_INT,

EXC_OFF_FIT, V_NORM_INT, excIntHandle,

{_EXC_OFF_WD, V_CRIT_INT, excIntHandle,
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{_EXC_OFF_DATA_MISS, V_NORM EXC, excExcHandle, @}
{_EXC_OFF_INST_MISS, V_NORM_EXC, excExcHandle, ©
{ EXC_OFF_DBG, V_CRIT EXC, excExcHandle,

WRS

{_EXC_ALTIVEC UNAVAILABLE, V_NORM_EXC,excExcHandle,
{ V_NORM_EXC, excExcHandle,

if

{_EXC_OFF_SPE, V_NORM_EXC, excExcHandle,
{_EXC_OFF_VEC_DATA, V_NORM_EXC, excExcHandle,
f
L

EXC_OFF_VEC_RND, V_NORM_EXC, excExcHandle,

{_EXC_OFF_PERF_MON, V_NORM_INT, excIntHandle,

target\h\arch\ppc\excPpclLib.h
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typedef enum excType

r
1

V_NORM EXC = ©
V_NORM_INT

,V_CRIT_EXC
,V_CRIT_INT
_PPC_MSR_MC

,V_MCHK_EXC
} EXC_TYPE;

LOCAL EXC_WRAPPERS excTypeRtnTbl[] =

'L
L
{excEnt, excExit},

{intEnt, intExit},

{excCrtEnt, excCritExit},
{intCrtEnt, intCrtExit},
def M 4

{NULL, NULL},
{NULL, NULL},

ifdef _PPC

{NULL, NUL
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i3k : excVecConnectCommon ERfHIHTEIERMNE, RIFHHTEIERE ecoff, Tt EIZZSRRT AT 5
bcopy((char *)stub, (char *)cVec, stubSize);

(4)excIvorInit &5 IVORE Fes

macro in excPpclLib.h

in .\target\src\arch\ppc\excALib.s
XPORT ( vorInit)
IN( vorInit)

1i p8, IVOR® VAL

IVOR®, po

1i p8, IVOR1 VAL
IVOR1, p@

1i pe, IVOR2 VAL
IVOR2, po

1i p8, IVOR3 VAL
IVOR3, p@
p8, IVOR4 VAL

(2 IR
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LOCAL INSTR excConnectCode[]=

KRGk G vxWorks shell "% A d 0x500 (AhEBRWT N AR HLHE) , 7] ULE B EdE Al
excConnectCode fEHR — %X
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-> d 0x500

NOTE: memory values are displayed in hexadecimal. ) )
0x00000500: 7c73 43a6 7c60 00a6 5463 03da 7c60 0124 *|scC.| ..Tc..| .$
0x00000510: 6000 0000 7c68 02a6 4819 8729 3861 0000 * ...|h..H..)8a.
0x00000520: 9421 fff0O 481d 3a9d 3821 0010 4819 89d5 *.!..H.:.8!..H...
0x00000530: bccd 6ee2 7bbc e78f e5dd 9fcb bf67 feff *..n.{........ o I
0x00000540: def8 7bef f32f 7df9 ea26 f3fl 67cc la72 *..{../}..&..g..r*
0x00000550: 32e2 edee 3ael 2d69 b5ad 3bf9 0571 c55b *2...:.-1..;..q9.[*
0x00000560: fa5f c94e a340 fef8 c313 cc5f 37f6 fea8 *._.N.@..... A,
0x00000570: 86d7 8437 271a efce d3f5 cdf2 57dd 04e7 *...7'....... W.s %
0x00000580: 255c¢ eOda 5e79 9ff3 df9f 678a 5b2d 1355 *%\..Ay....g.[-.U*
0x00000590: fe9d 0lfe 865a f755 ff9a c8b0 dfe5 cbll *..... ZolU. vein viosm %
0x000005a0: 2fdf e67e 783f dbfb 6dca 77ef ecf9 a7f7 */..~x?..m.w..... *
0x000005b0: acel bfd9 67fa 3d93 bce6 70fl b707 ffdd *....g.=...p..... ¥
0x000005¢c0: db0d 6fbb dl1f6é 75f0 ac9b e6f9 19a4 3ff4 *..o...U....... i
0x000005d0: c1b7 c893 de38 8fd7 2c9a 9e7f 3bab a9db *..... 8 s Dugs o
0x000005e0: 5557 3cd3 19ba 3bb7 daf2 e8f2 8227 dac6é *UW<...;...... b o
0x000005f0: 5d7d aafd e9d2 dda3 6a3b afea aa3b 617f *]}.....

value = 0 = 0x0

->

w7 ) & N AT 2

P2020 BSP HI{ERRIHITEIE T
vector base address
Critical Input

Machine C

filexcConnectCodeiFiR ]
o [3] = EXT_ENT_OFF

-

HMexcHandlersF ISR,

EXT_EXIT_OFF

Alignment

Program




