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Watch Dog Timer EMIF16
—
| mPU |
i LL2
Memory protection XMC/MPAX SL2
Error Detection and Correction \ Data space protection — EDC
< MSMC
=
(Multicore
L1P Shared
Memory protection DSP Core Memory
: Controller)
Error Detection DDR3 MPU <
Exception Monitor and Handling ECC 6
L1D
Memory Protection SES/MPAX
Q
\X
EMC A X
Reserved Configuration S |
CorePac 0 space protection
‘ space protectlon ‘ A
CorePac N space pfojection
|
— Configuration Bus A4
I\IIDI J
= Data Bus MP" ‘
A DI J
MPAX: Memory Protection and Address Extension
XMC : Extended Memory Controller Other master peripheralg
EMC : External Memory Controller %th@uﬂfag@% 1 ARM Crotex A8
SES : System EMIF Access Slave Interface q M%lgﬁg@@ﬂlfrﬁ?gzo EDMA
SMS : System MSMC SRAM Access Slave Interface - Pph/gffﬁ EDMA
MPU : Memory Protection Unit " EDMA
EDC : Error Detection and Correction

ECC:

Error Checking and Correcting

K 1 KeyStone #5-E8# R4
WE 1 PR, 78 LL2. L1P K& LD &R 7 AR RS L LL2. SL2 K& DDR =il a8 A A 1 45
RIS ERL, L1P R T 8 mimisise ,
MPAX il MPU A Bt 2E 2k b, T WA Il DARE G v i s 2R 0 1) o
£/~ DSP CorePac 5 — /Ml 7] MPAX H T Wit% 5 MSMC &1 M2k

Xt RZ G HAD K master, HRAERR 1D #E47402%. WEEANBR ID, £ MSMC &R T 24
MPAX H T I 51 Z AR ID #HRH 7R . HA— & SES MPAX H T£&#7" %I DDR3 E’lenﬂ y A
—AMJE SMS MPAX I T4 %+ SL2 E’Jlﬁltﬂ KF & master XF M IIALSE 1D, S54RI 2544
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A~ CorePac 5 — & T 1y i 28 H T IR ILIE S,  WiRaZAaz s, &1 1 m] DU & A o] B idch
Wrak & A E 5.

EMC W] ULt % DSP core v ] ¥ A WS I T & 25 (8], XMC U A] BLEE 55 DSP core 15 A 35 A HIL i
[P HUHE 25 1]

BT X Le D) RE S B A (PSR s B, 8 X Se D R R G Ve RE LA G UM . (i FH EDC 2% £
a VTR RER A R, HEANBDNRGEE LA, EILTRBMALIER.

TEH B R R, BT X SRR DL DSP core fittk 5%, DSP core [#)5# M 4B BEE T Dt sRIX
PR S itk e 5 R 55 7 PIA T RH . R4

ARSI LERFPERI N, IF 4 MR T A7 48 /2 CSL SKBLMIBIRE . AR A Gk O 20 L&
frastatt

#include <cslr cgem.h>
#include <cslr xmc.h>
#include <cslr msmc.h>

CSL CgemRegs * gpCGEM regs = (CSL CgemRegs *)CSL _CGEMO 5 REG BASE ADDRESS REGS;
CSL XmcRegs * gpXMC regs = (CSL XmcRegs *) CSL XMC CONFIG REGS;
CSL MsmcRegs * gpMSMC regs = (CSL MsmcRegs *)CSL MSMC CONFIG REGS;

EIRAFRE R AR IR AT T H T RSSO, A SRR IS E ARSI T AR SRS
e EREARIZAT, R AR T HSSE XN SO, BT AT B R BRI IR 7815
5

o

ASCiE T KeyStone 1 %51 DSP, #ilfi¢E TCI6614 EVM, C6670 EVM, C6678 EVM Fifif7 T
IS, T HAd ) KeyStone 23 f14 KeyStone 2 %1, FEATHAEHRE—FER), —Log¥y iyt
V2SS ES AN 2T

2 WEREP

A% “Memory Protection On KeyStone Devices (SPRWIKI9012)” Hii}i¢ T KeyStone #5f4 FK)
WAERY B I, A aREH e SR AR ZHHER, ARNEHEEM L — S g b 5.

R BEEI A F AR LR 2 57
R 1 EFMAFRPER

NAERFER | REPRALE page/segment/range B/
Number | Size
L1D WAE{R Slave port 16 2KB /> CorePac H AL
L1IP A7 IR Slave port 16 2KB L1D,L1P,LL2 fz XMC.
LL2 N AR Slave port 32 (LL2 size)/32
XMC MPAX Master port 16 Programmable
SMS MPAX Master port 8 Programmable MR ID B —4
SES MPAX Master port 8 Programmable | SMS /¢ SES.
MPU Slave port 1~16 Programmable | AN[E 28441 MPU XM
AN [F] F AT T R R N A
S

4 HF KeyStone #8117 BIHFIEFL
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21

R4 H % master Ml slave, f7T slave % A\ AR RE5 T FHL1E SR B HoAl master %1%
slave ARV IR A2 T master it i C A ORGSR B T-BH 1E % master X} BT A HAth slave [1IeE7%
Vil

BEAAFTL 73 B Rl DR Jee 1 A1 7 R ) o

L1 & LL2 AFEF

KT L1 K LL2 BRI 3E A4S 3% “TMS320C66x CorePac User Guide(SPUGWO0)” 174
AR T

L1 & LL2 WAAERYT R X 43 7 NAMEBIER ID, (HR2 RS AIRER 16 MR ID. BRINH T, RGN
FR ID 0~5 Wit F] CorePac AID 0~5, Fiifs HAth KA FR 1D $4mbf 2] AIDx.

CorePac AID 5 24t ALK ID Z [a s ¢ R0l EMC e &, BEiAZS% “TMS320C66x
CorePac User Guide(SPUGWO0)” Ht “AMHA7figiz T #5(EMC)” &=,

7%, IDMA ) AID 53L& CorePac A{E %, EDMA &4 EL IR ID 580 & I Al ix MM
B AIRZ I S — 2

HH L1 HACE Y cache, BEI AT L1 AR A AF ORGP IR 1k 2 A7 A 1277 % AT BHLLE oA master
xS L1 B 1] o

CorePac WS AR R (fR4 L1, LL2 J2 XMC/MPAX) & f7 28 i — AN Ryt k. BRIA
THOLT, X AFGRAEBAE, HP B ol D] B € s B E X sy 74, R, A
FHAZ S A BEAT Bt 74 AT DAV ) I S 2p A7 45 o

2.2 HEAFRY - MPAX

X CorePac J:Z WA RY 1 HA(E B 2% “TMS320C66x CorePac User Guide(SPRUGW0)”
H P RAAEIE R SR (XMC)” & KT R G HAl master FISLE N AR EA(E B S %
“KeyStone Architecture Multicore Shared Memory Controller User Guide (SPRUGW7)” 1 “P
R Kby (MPAX)” &,

U RABFRE LT XMC/IMPAX I BEREG], —170F% MPAX il —A 4> A ic & .

MPAX Config XMC MPAX cfg table[]=

{

/*BADDR
32-bit virtual
base address

RADDR SegementSize AccessPermisionMask
36-bit physical in byte, must Access types allowed
address right be power of 2 in this address range

shift by 4 */

{0x0C000000, 0x00C000000>>4, 2*¥1024*1024, MP_SR|MP SW|MP_SX|MP UR|MP_UW|MP UX},/*SL2, RWX*/
{0x10000000, 0x010000000>>4, 0x04000000, MP SR|MP SW|MP UR|MP UW},/*LL2 global, RW*/
{0x18000000, 0x00C100000>>4, 1*1024%1024, MP_SR|MP_SW|MP_UR|MP_UW},/*SL2 remap */
{0x20000000, 0x020000000>>4, 0x04000000, MP_SR|MP_SW|MP_UR|MP_UW},/*peripherals*/
{0x30000000, 0x030000000>>4, 0x08000000, MP_SR|MP_SW|MP_UR|MP_UW},/*peripherals*/
{0x40000000, 0x040000000>>4, 0x10000000, MP_SR|MP_SW|MP UR|MP UW},/*HyperLink*/
{0x60000000, 0x060000000>>4, 0x10000000, MP SR|MP SW|MP UR|MP UW},/*PCIE*/

{0x21000000, 0x100000000>>4, 4*1024, MP_SR|MP_SW|MP_UR|MP_UW},/*DDR3 config*/
{0x80000000, 0x800000000>>4, 0x10000000, MP SR|MP SW|MP SX|MP _UR|MP UW|MP UX},/*DDR3*/
{0x90000000, 0x810000000>>4, 0x10000000, MP_SR|MP_SW|MP_UR|MP_UW}/*DDR3*/

#F KeyStone #1F# 7 B IEF 45




{'.P TEXAS

ZHCA594 INSTRUMENTS

R HIHE(TT 0x0C00_0000 fryHhkis i A 22tk N XMC. %o Hiudik 2% [7]
0x0000_0000~0x07FF_FFFF 4T 1j iy, £ C66x CorePac P #E#EAT Mkl b . IxHestidikyii [
BIBNH AN E B2, & L1D. L1P. L2 f76# A .

Xz F 0x0C00_0000~0x0FFF_FFFF [X [H] 2 # k15 a) by, 245t L1 cache, I HAEARAE
B 2 TN ZEAE, SiZthb o BT B N A7 & PR B 77 A7 2 MAR 2 REFFRIAERT, Arffgek.
A2 V%38 R M bk 2% 18] (K97 18] 22 3N XMC MPAX 2 i A<x%5d L2 cache, Fif LIX He i # Hhhik
RN “PE SL2 RAM #1427

XK T46F 0x1000_0000 ()2 4 kb i) 2 & e &id L2 cache #5128, #8541 XMC MPAX,
X FLE AR 21— cycle [RIRT4ZE

e FIAACE B, 7EVin SL2 i, SRAZHEHhE 0x0C00_0000 s In) 38 2 i 115 FH E it 5
HiZ bl 0x1800_0000. {H & 0x1800 0000 X i i) N A7 & P 27 /7 2% MAR J& ] Zmfer, [Ktny
PLFC & i@ id 0x1800_0000 i1 i) SL2 A non-cacheable }2 non-prefetchable.

B i RADDR /2 36-bit ¥#iHiib>>4. % UL[¥) DDR3 #ixBCE W T

{0x80000000, 0x800000000>>4, 0x10000000, MP_SR|MP_SW|MP_SX|MP_UR|MP _UW|MP UX},/*DDR3*/
{0x90000000, 0x900000000>>4, 0x10000000, MP_SR|MP_SW|MP_UR|MP_UW}/*DDR3*/

B
{0x80000000, 0x80000000, 0x10000000, MP SR|MP SW|MP SX|MP UR|MP UW|MP UX},/*DDR3*/
{0x90000000, 0x90000000, 0x10000000, MP_SR|MP_SW|MP_UR|MP_UW}/*DDR3*/

775 DDR3 a4 By 0x8:0000_0000, i 0x9:0000_0000 AHX k4t 4GB Hifk#%,
HERZHAG I — N ARE R L.

FERSERGH, Bz 7es M MPAX BT Fr B S R A7 s 1) ) o0 ORI BE S (/N Fr s I
FFARBEE A>3 B U7 1) BR 7€ Jeg ko

AFHIHIEARGZ RS, MPAX 2 HE 4806 AR B Bk U7 7] F B350 3 0 0F, AT Bl SRR
(SR

SMS/MPAX R fu ¥t SL2 iisin), tn F Ry & 611

MPAX Config SMS MPAX cfg table[]=

{

/*BADDR RADDR SegementSize AccessPermisionMask

32-bit virtual 36-bit physical in byte, must Access types allowed

base address address right be power of 2 in this address range
shift by 4 */

{ (Uint32) msmcSmsMPDataDst, 0, sizeof (msmcSmsMPDataDst), MP SW|MP UW},/*SL2 write only data*/
{ (Uint32) msmcSmsMPDataSrc, 0, sizeof (msmcSmsMPDataSrc), MP_SR|MP UR},/*SL2 read only data*/

SES/MPAX 2 F T {5477 DDR3 [ 1, 1~ Ay B 451+

MPAX Config SES_MPAX cfg table[]l=

{

/*BADDR RADDR SegementSize AccessPermisionMask

32-bit virtual 36-bit physical in byte, must Access types allowed

base address address right be power of 2 in this address range
shift by 4 */

{ (Uint32)msmcSesMPDataDst, 0, sizeof (msmcSesMPDataDst), MP SW|MP UW},/*SL2 write only data*/
{ (Uint32) msmcSesMPDataSrc, 0, sizeof (msmcSesMPDataSrc), MP SR|MP UR},/*SL2 read only data*/

# T KeyStone #1EZ B HFIER G
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AN master 18T 3= memory S AR, NAZH TR P master A 132 45 Mk B 21 4H [F]
(R AL
1= EDMA AR 1D =2 4% K T H L & 1) CorePac.

s

FEES—% MPAX RIANS, FHFEFRILN B ZRMFTEMAKVIR . ER5Z
I, FREERFZRIE X M cache K& FERZE A KIBHE AT H B R R BHRIE.

XF MPAX FIBCE, IEIETERE P06 2 W] H %A 8 RT3 =766 =S (Rl 2 1T 58 k. T CorePac
MPAX Bt & B ACHD A N iZE LL2.

IR ELSATIN BB A MPAX R, 22 fJHER NI RS 2 — MR K% 5 &
RIL, ARJETFRHIHRI. 152 905w RO Sedm T4 5 K im R I

FEREE MPAX RINZ Rl /5 ZE 5B PAT A0 T 484

. B MPAX R TG B (474 25 0] N 28 M cache ARt 25 o RIS T J@ M AN AT 5 A7 2
Eﬂ MiZf$fH CACHE_wblInvL2()ifidE CACHE_invL2 () .

2. WX A2 S A7 A S (R A e T TN S AE, U 7R BN P SR A7 AT R R A
3. AT “MFENCE” Hf#[el 5 2 R 56 i

CorePac '] MPAX 77 {7455 CorePac ] N - R4 FF A7 #e Bi{& 3. SES k& SMS ] MPAX 7R
B @ Pk 2T AE AR MSMC 34 I T SES J SMS 854" . MSMC Py 3 HoAth 2347 24 MSMC
5 T3 MPAX [R5 .

2.3 SMEAECE N D4R — MPU

*F MPU ()3 A1(5 8 5% “KeyStone Architecture Memory Protection Unit User Guide
(SPRUGWS5)” .

MPUO. MPU1. MPU2 & MPU3 %} fili 5 KeyStone 1 28F 2 E 1. (HEXTFAE K #:0F,
I MPU BN B MPU SCEFIGHBEEYE R T2, MPU BRI B A E R . Bk &%
FHIREBETF I “ WAABRY Bn(MPU)” &5

MPU 5 MPAX HJIX HIAET,  dn SR e ik ANFE MPU AR o] — bk JE Bl A, 2k 15 17 2 58 F
(175 T ik 5 MPAX AT 2 R U LV BB U RS, T bk 1) 45 46

R, MREEH MPPA & B FTiE4s, MPU S cBkiAFT A Vi R A2 T . 6 —/ Nkt
Vildl, MPU 15506 U5 R AR 1D 5 MPPA 274725111 AID bit i B 47125, Wi S5HR 1D XJ 5
(] AID bit 9 0, NIATEERZ HbETE R, Z U5 vrn] . a1 MPPA=0 Ul 5o ¥F Fir A X 1% 25 18] 1 5
W], AR 4T 5 % 2% 18] (17 8] ) 75 2 MPPA Bt &y 0XxO3FFFC00. L1 J% LL2 AR
] MPPA & A FiANE, 24 MPPA H AID bit & 0 235 4448 5 7 1]

47 KeyStone #/F# VB HEIEFAT
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a5 MPU o 2 ik yu UL RO, By S8 AV B 2 e VE LU R, 5 %05 1) = R 2
B 2T IV RIAURR 5 B A DL AR I P R R AR S5 2 — B WAl 5 2 R IIILAS, o —
e RW, H—12 RX, WHEAKIRE R, X5 MPAX A —H K. R — M bikbvg A2
A MPAX RIS e R I Y T2 S IRATR T, MPAX R 2 4 5 e R I E BRI
2 HAR VL S 2RI

W0 5O RAGIRE HB— A MPU1 BIEC B 61 . RRTARE MPU P — NGB VI .

MPU_Range_Config MPUl cfg table[]=

{

/*StartAddr EndAddr AccessPermisionMask*/

{0x34020000, Ox3403FFFF, MP AID11|MP NS|MP EMU|MP SR|MP UR}, /*Queue 0~8191, deny write from AID11*/
{0x34020000, 0x34027FFF, MP AID8 15|MP NS|MP EMU|MP SR|MP UR},/*Queue 0~2047,deny write from AID8~15%/
{0x34038000, 0x3403FFFF, MP AID0O 7|MP NS|MP EMU|MP SR|MP UR},/*Que 6144~8191,deny write from ATIDO~7%*/
i

n ERCE A, BAIIMRG IR
o B\ 0~2047 R Al AIDO~7 #EATH (PUSH) #1E;
o A% 2048~6143 FIH AID11 LIS ) AID 3475 (PUSH) #:1E;
e [A%I 6144~8191 K[ H1 AID8~15(AID11 48 TS (PUSH) #:1E.

TCI6614 L) MPU6 H T3 4 ARM %f DDR3 f3EiE#AE . R, MPUG6 72 H Tk 32-bit DDR 4
b HEVE AR

W, N TR MPU R il e, I AHE IR B 5 ) EOl #7435 0.

TCI6614 ff] MPU Fif 5 HAlh KeyStone &+ i AN [F. TCI6614 H1 A 1) MPUO~7 A4 &5 JIF

9 A REIAHERE] CICO. 1T TCIB614 MPU T f& HuF: T 4 ko 1
FE, AT AU SR MPU SRR, ZRJR A TTLATE CIC fRib. X FRRIPSITIA, 2418

i CIC bits, MR

Ahh, WATE#EE PSC ffige BCP f&, 74 ] LAvjin TCI6614 H1HF BCP 1 MPU5, HI{ET; ]
TCI6614 t MPU5 ZifE2eitt, tnitist BCP B ¥ difE, 1% DK fish & 7 o) 4%
2.4 WEXHEF

PR DX sk IR ) BRI X ARZME BT BR B AR DR IR [R5 SR e, S5 2 4 fH
1be ST XA UG R AT B AR R, 1A o TR AT bug.

1T DSP core (Vi 44 5d L1D #4128, ALl DSP core 3Rk (15 a2 i & L1D N A7 1%
PR

DSP core M AE7EHBHEPAT IR firh & 45 2 3K B 5 o
ST AEE S HAE,  filR 1055 BT A S B bk
DMA XFaEvEHuE VT B, DMA #iHe 2 bl s 28557 . DMA 5% 4 ] AE N 5 % B 31 DSP

core.

8 HF KeyStone #1HE V EHIHZS
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3 EDC

EDC (Error Detection and Correction) FT-17fii &5 #4f ix(Soft Error). #HfiR2 — MERMIE S
B, HEIABWEAR IR, EMNB— N RE, HFABKRE RgEnFEE2S T .
FEF8 KAT R IX R R B A R N B — L. BN R G, — NIRRT i —
A B — AN EIERE . B R IE T DB I B 0 S AT AL O, TR A AN pe i
JARIKE o BETRA R RGO IE AR s AN 255 b BRI AR B R 1 i o P AR R R
(1 5 BRI A

1. B RIERL R S T i A A AR R R R T RO T KR IR IR T A R A AT B A A
Bio dH, —ADEIHELET A 2RI

2. BRI AT HREA LG S . TIREE T e BEMEER S ,  IBCR EN B O A S . R R
KIEMFEFT ERZH 1 PR EIRE, WS AZA SR vt 4k AR R . — A8 LA SR R 2
e R A T T8, B A X I 7S BT 1 52 v S UK

KeyStone #31- % 2% memory H#SSEHL T EDC HLil, FFRXI AR memory BEH I SEIALHIIE4T T

FEAL
* 2 KeyStone memory FSZHLH] EDC HLiH]
memory error detection Error correction | Segment line size
L1P 1 bit N/A 64 bits
CorePac L2 2 bits 1 bit 128 bits
Shared L2 (MSMC) 2 bits 1 bit 256 bits

3.1 L1P &R
KT L1P J LL2 EDC 3415 &% “TMS320C66x DSP CorePac User Guide(SPRUGWO0)” .

B LR AE R ST R ELRFEIEAT 64-bit X557 ) DMA H 1k L1P cache 22471 A ik, dF 64-bit
W 511 DMA 37 [ AS AR 5603 B2 3. £E 256-bit %) 55 (IFE 7L EL L 64-bit %) 5511 DMA i #:4E
i, L1P EDC Z# &R E R .

EARRERE: SEEMEBIAEN T LIP iR &R 2R . — B L1PEDCMD 24725
K] “EN” bit ¥ B A7, Fif L1P memory H 1) ED #4EM AL . T 12 WS A AR Frdif s 1) L1P
ED JRESERER T

void L1P_EDC_setup ()

{
Uint32 preLlPMPPA[16];

/* 1. Disable the EDC */
CSL CGEM disablePMCErrorDetection() ;

/* 2. Clear any EDC errors */
CSL CGEM clearPMCErrorDetectionStatus(1l, 1);

/* 3. Memory Scrubbing with IDMA, generate the parity bits*/

#F KeyStone #F# 7 B 11EF 49
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memcpy (preL1PMPPA, (void *)gpCGEM regs->L1PMPPA, 64);//save protection attributes
L1P memory protection cfg(OxXFFFF); //enable IDMA access to LI1P

IDMA copy (0x00E00000, 0x00EO0000, 32*1024, DMA WAIT);

L1 MPPA setup (gJpCGEM regs->L1PMPPA, preLlPMPPA);//restore protection for LI

/* 4. Enable the EDC*/
CSL CGEM enablePMCErrorDetection();
}

R EAEL1P ED DhRe TARIEH, AR f6E L2 EDC.

%t L1P cache i Al fR4EHR AR T A L1P cache F 3 BURR 7724 MRS I A%, WA TR A
GEAE, AR, FRRINNE S Rk N EE R E4 DSP (ERRIFX H4F) , AJEH
AT LU R P 38 S S R G N R . L1IPEDSTAT 2777251 PERR bit 24 & f7. L1PEDARRD
HAE LD A SR bit (AL S R . 7E L1P SRR ) 5 b B AR S5 sk b, B BN B
HiRH k) cache line 347 2 21k .

Xt DMA U i B R AL E : X} DMA/IDMA 15 o] 7= A AR B e v, X Ri#113 5 KRG 4F. FH P ml bA
i XA AR B % . L1IPEDSTAT 277725 () DERR tbAFfr &4 B A7, IF H L1PEDARRD %1%
PO A AR bit FHhEE R

L1P EDC ThRe%HE: @it &7 LPEDCMD #4743 ) SUSP LbAF ] LAE 15 L1P EDC &4,
R, DU EDC £5iRFEI0E EDC Thigk. 5 A SO N A EIFE A #4E T 564F L1P EDC
DIRerAhs, f ek %k L1P_ED_test().

3.2 LL2 ERBEYIE

10

RIS HERFAE ST 7EX) L2 L 128 bits 8 et AT WA S BB &7 A A0 M AR B A5 B . 3E

128-bit XJ 75 /N T 128 bits M EHAESRIE B R X 128-bit Xf 5+ ¥ memory 5454

i, LL2 EDC ZHE iR ER. HE2EE85% “TMS320C66x DSP CorePac User Guide
(SPRUGWO) 7

EREERYIEERE: #EEAEHRIEI T LL2 EDC FitE 24X ). 554k C64+ DSP A
[/, KeyStone DSP AfExt N AE 0 Hfdifk EDC. — H EDC fiifig, EDC iZ# %} %4 CorePac
L2 WAFAERL. AT, o] LIEAS A0 A2 R0 SR 35 20 il Re . a0 L1D 488 L1P 523 80
DMA il &8 filtn, R~ R FHEMEBAEH EDC, 7% ZAHaEE T i =M.

1 ¥ B L2EDCMD Z 1725111 EN bit LUM{#fE LL2 EDC ¥4,
2 3E L2EDCEN #iff28+ i) PL2SEN LEH:LA#ERE L1 SRAM 1) EDC iZ 44} L1P 5 i) S 2
3 W E L2EDCEN 783 # i) PL2CEN 4 LAfERE L2 cache [ EDC 248X L1P 1 A i A £ .

MR BME RS AR, LL2 EDC @ ASWIHHRL RAM. Ft, 7R NFRRIRS G, &K
55 RAM HMEERENLAE, 752 P SR Rk T 9461k, - XF L2 EDC [ & 2 U
“TMS320C66x DSP CorePac User Guide(SPRUGWO0)” iR [#) EDC Ft &I . T & M
FEFR 3% L2 EDC {H#E s S50 :

void LL2_EDC_setup ()

{

int i;

H T KeyStone # 11 # V. EHFIE RS
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unsigned int uiByteCnt= 512%*1024;
TDSP_Board Type DSP Board Type;

/* 1. Disable the EDC */
CSL_CGEM disableL2EDC () ;

/* 2. Clear any EDC errors */
CSL CGEM clearL2EDCErrorStatus(1l, 1, 1, 1);

/* 3. Memory Scrubbing with IDMA, generate the parity bits*/
DSP Board Type = KeyStone Get dsp board type();

if ((DUAL NYQUIST EVM == DSP Board Type)
|| (C6670 EVM == DSP_Board Type)
|| (TCI6614 EVM == DSP Board Type))

{
uiByteCnt= 1024*1024;

}

/*Each IDMA can transfer up to 65532 bytes,
here we transfer 32KB each time*/
for (i=0; i< (uiByteCnt>>15); i++)
{
IDMA copy ((0x00800000 + i*(1<<15)), (0x00800000 + i*(1<<15)),
(1<<15), DMA WAIT);
}

/* 4. Enable the EDC*/
CSL_CGEM enableL2EDC () ;
gpCGEM_regs->L2EDCEN= (1<<CSL CGEM L2EDCEN DL2CEN_SHIFT)
| (1<<CSL_CGEM L2EDCEN DL2SEN SHIFT)
| (1<<CSL_CGEM L2EDCEN_ PL2CEN_SHIFT)
| (1<<CSL_CGEM L2EDCEN PL2SEN SHIFT)
| (1<<CSL_CGEM L2EDCEN_ SDMAEN SHIFT) ;

’

}

SR E L1D #EHI 8 VF AR A B : £4 5T L1D cache M LL2 H 3R EUE R A ﬁﬁﬁﬁﬁ@ﬁz#@
SHUTHE RIS, HEASHAMPMIE. N2 1-bit 5iE &2 bit i5i%, BSEE#17 585
HF (L2_ED2: AnJ4|iE R RAID _Efks: DSP core.

Sk E L1P & DMA 428 M7 M4 RAC T . 1-bit 4515 7] DL 4 IF IFi@id#116 5 2451t
(L2_ED1: wJ#ia IERIELRREE %) Bk o 2-bit #5R AT LAg ARSI, JEIEE#117 5 REHM LRZ
iR,

NRIN T T A F AR 7 35 R E, R 1-bit 52 A HFE 405
# 3 LL2 EDC 1-bit 842438

Requester L1D L1P DMA
Status  register | “DERR” field =1 “PERR” field =1 “‘DMAERR” field =1
(L2EDSTAT) i ) )
“NERR” field : no update “NERR” field = 1 “NERR” field = 1
“BITPOS?” field: all zero “‘BITPOS” field: error bit | “BITPOS” field: error bit position
position

4] KeyStone #1F & B HIFF 411
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Error address | Error address is | Error address is recorded Error address is recorded
(L2EDADDR) recorded

Correctable error | No update Increase by 1 Increase by 1
counter
L2EDCPEC

Non-correctable | Increase by 1 No update No update
error counter
L2EDNPEC

HHARTH S (L2EDCPEC, L2EDNPEC) e HE A, v H T KN 21T K R G A5 AL 56 Lh ks
HiR K AEMMESME.

TR A R AR U7 R SR, HEREIK 2-bit A IR AL B Y

% 4 LL2 EDC 2-bit $5i% Fi#
Requester L1D L1P DMA
Status  register | “DERR field =1 “PERR” field =1 “DMAERR” field =1
(L2EDSTAT) ) i )
“NERR” field : no update “NERR” field = 2 “NERR” field = 2
“BITPOS” field: all zero “BITPOS” field: all zero “BITPOS” field: all zero
Error address | Error address is | Error address is recorded Error address is recorded
(L2EDADDR) recorded
Correctable error | No update No update No update
counter
L2EDCPEC
Non-correctable | Increase by 1 Increase by 1 Increase by 1
error counter
L2EDNPEC

X KT 2 bits (9HF R, EDC AT ge st 4k 5 v 1-bit B 2-bit #4%, 5% EDC RA A
Bz k. FrlAdi, KeyStone 741 EDC {12 45 A REORUEALMN 2-bit £ 1R BLA IE 1-bit £ 1%

IR LR RARAG, B E I 1-bit BR iR, AR A, 55 AR bit i
o W 1-bit R AT LI IE, 1 2-bit HHRANRERZ 1, BT LAIRATINIZS AT REAE 2 A LU Rr o
R HHELAT 2 I3 50— AN PR R

2 1E 1-bit HHR B FE O “RE” o AT R —HAE R, nTLMER IDMA, 18 IDMA (1
bt 5 H bSO AR R Rl A KB E NI B SR A Rk R A2 128-bit X
55, FFHEY N ALK L 128 bits FIEEEfE . 7F IDMA M LL2 SEEEHR R, X FA177E
B RREAS B ) 128-bit 7, EDC i {22 IE AT REAEAE T H A i 1-bit 451% . 24 IDMA $E5E 715
FUAH A bk, EDC 25 $d = AR R 505 BIEFR IR H A 2K

H T KeyStone # 11 # V. EHFIE RS
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RHTERAE @ EAE 1-bit 8512 TP W AR S R B P AT . (2L 1-bit HiR K AEZ G 2-bit #5 iR K AEZ
B, FELeR R VAN ST ), EBCA VIR 1-bit £ ALY A 30 BRI T R P
B, N ZJE A b T HE H A7 it 2 X (R SR ] IEVEAE 1 1-bit B %, R if2&— Bt LL2 EDC Rl At
7.

Uint32 uilL2 scrub addr=0x800000;
void LL2_EDC_scrub (Uint32 uiByteCnt)
{
Uint32 uiLL2EndAddress= 0x00880000;
TDSP_Board Type DSP Board Type;

uiByteCnt &= OXFFFFFFFO; //size must be multiple of 128 bits
IDMA copy(uilLL2 scrub_addr, uilLL2 scrub addr, uiByteCnt, DMA NO WAIT) ;
uilLL2 scrub addr+= uiByteCnt;

DSP_Board Type = KeyStone Get dsp board type();
((DUAL NYQUIST EVM == DSP Board Type)
|| (C6670 EVM == DSP Board Type)
I (TCI66147EVM == DSP_Board Type))
{
uiLL2EndAddress= 0x00900000;

}

//wrap back
if (UiLL2 scrub addr >= uilLL2EndAddress)
uilLL2 scrub addr=0x800000;

)
R, XA BT PAE AN i . e — > 600 B I E I o B e O R A

/*scrub 1024 bytes in LL2 for EDC*/
LL2 EDC scrub(1024);

XHE, AMB A X TR B 7 R BT —

W TR & 5 IEW RN AF BRI 54, IS R AR BRI E RO RE . i DURIHT 41 AN RE
KAREE, (HZABAE 2-bit FH R A AT 5E . LTI A AU 25 € o

LL2 EDC ZhEEMiE: @il E L2EDCMD #7258 1 SUSP LL4s ] DL LL2 EDC 4. f#
ZHEE, TPV EDC #5152 - 50E EDC ThAg. 5 A SO M EIFE R $2 4L T 5640F LL2 EDC 3
AERIARED, XFRipR % LL2_ED_test().

3.3 SL2 &&iRRmS541E

XL SL2 MEAE R, &% ¢ KeyStone Architecture Multicore Shared Memory
Controller User Guide (SPRUGW7) ”

BE = A 5t A AL T MSMC K5 B ™ A= S el -

1, WAL= master A& 256-bit WAFBHIT S RIERT, KUGE B2 EHIF R ENH L. T 256
bits i) 5 #A/F iR E1E B KR . 24 DSP master &2 256-bit A7 B BRIER, KRIEE S

(LR

#HF KeyStone # 1/} # /B IEF413




{'.P TEXAS

ZHCA594 INSTRUMENTS

14

2, MSMC &35 Ve G IR A LR FRAE R 515, F T R A i SR 00 P2 o IR i) A 191
m] LA SMEDCC 27 {74 i) REFDEL LUAFISCRACE., SRXRIH & EBOF RIS KN 4 4 32
TR ERIN A IE 1-bit BiE AL A B 2-bit £RIS, K5I %t Bk EDC #iik. /£ MSMC
P A BAR AL A A

DSP &fiJm, MSMC it e ifE BRA, IFEFIRASRE S . £ — X MSMC 171k
BB, B AUCK A SMEDCC H] PRR L4y (R256 RAM 2 SR I HPIRESEED .

HRRMSMIERCE . DSP &) SL2 EDC ZHHIRIH 51 #fiine, IF Haftn 6/ AR E
B BAFAT R LL2 EDC — (£ H] DMA AT/t e llFr, R 2 & #H SMEDCC #F f#4: 1H
PRR(1:%: RAM 7 & ) LURF AL R S LURE B2 42 . O T RESS R4 1IE, SMEDCC Hf#) ECM
PORFFIRERLIZAERE . 1EER, R LIRS0 SL2 HIBLERAERE N 1 cycle HIRFAE (TFIRHK
LT —490 , AR IR A SR,

T2 {f e MSMC EDC ) Re i filFe

void KeyStone SL2_EDC_enable (Uint32 scrubCnt)
{
if( gpMSMC regs->CFGLCKSTAT&CSL MSMC CFGLCKSTAT WSTAT MASK)
CSL MSMC unlockNonMPAX () ;

/*Software must wait for the PRR (Parity RAM Ready) bit before making
the first read access to MSMC RAM after reset.*/
while (0==(gpMSMC regs->SMEDCC&CSL MSMC SMEDCC PRR MASK)) ;

/* set scrubbing period value */
if (scrubCnt>255)
scrubCnt= 255;
CSL _MSMC_ setCounterBankRefreshRead (scrubCnt); //the scrubbing engine works every
scrubCnt*1024 cycle*/

/* clear EDC errors and enable EDC event*/
gpMSMC_regs->SMIRC = O0xf;
gpMSMC_regs->SMIESTAT |= (CSL_MSMC SMIESTAT NCSIE MASK
| CSL_MSMC SMIESTAT CSIE MASK
| CSL MSMC SMIESTAT NCEIE MASK
| CSL MSMC SMIESTAT CEIE MASK);

//enable SL2 EDC
CSL MSMC setECM(1);

CSL MSMC lockNonMPAX() ;
}

R ERALE]: MSMC HI 7 F A PRI SR EARDLEIE S, X HE A&,

% 5 MSMC EDC 1-bit 4512 _Ef
requester Scrubbing engine access None Scrubbing engine access
Status register | “CSES” field =1 “CEES” field =1

(SMESTAT)

Error address Error address is recorded by “SMCEA” | Error  address is recorded by
register “SMCERRAR” and “SMCERRXR” register

H T KeyStone # 11 # V. EHFIE RS
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Correctable “SCEC” field of SMSECC register is | No counter register
error counter increased by 1
Non- No update No counter register
correctable
error counter

TR, HRE S B AR R AL N O TFAG RO AL AS T ARRI TS 0 s B R iRtk 2
kAL 0x0C000000 FF4f 1 SL2 Hidil:.

% 6 MSMC EDC 2-bit 4% _F3#Rk

requester Scrubbing engine access None Scrubbing engine access

Status register | “NCSES” field =1 N“CEES” field =1

(SMESTAT)

Error address Error address is recorded by | Error  address is recorded by
“SMNCEA” “SMNCERRAR” and “SMNCERRXR”

register

Correctable No update No counter register

error counter

Non- “SNCEC” field of SMSECC register is | No counter register

correctable increased by 1

error counter

MSMC EDC ThEeiiF: A] LUiEid % E SMEDCTST 2 7 2s 4 [ PFn L7 (bit0~3) k2=
MSMC EDC i##. SMEDCTST it k% /& 0x58. 44> SL2 RAM bank % PFn 1 —/>Hu4s

(PFO~3 5 bankO~3 kK xxt i) , FEASLLERE AT U 28 B X R RAM [ S 4 . X FEA] DAk 25
bank X IR 5 RAM, A b ] DL IS W E N B R IEIR SL2 1t N A BRI B I — U,
AT A I U T2 . ELAA IR R

1\ bank HHIHE—AMIE S — N EAIME, XFEAUEMM A AL B YIEL — MR E .

2 [i) SMEDCSTST XM [ PF ELAFS 1 DL 45 %R 501

3 ) iR S B4 B BAT R T R SURZAL B EUE, RS A IEThREN S — > 1-bit Z 57
B, GnRAIAEIM ThEENS —/NMELE 2-bit Z 55 WME . HEEHZA B AR KE S HAFE M BUE R A H
Ho

4 PN EE, o= g R R R

AR LRI S T AR SR ARRS F T3k SL2 EDC Thig, X RLFK ek ECh
SL2 _EDC test()-

#HF KeyStone #/f# /B HFIEFZ15
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4 HugeEttiett

4.1 FHiIMEr 3

XF N 1) E I 2R I FEAR SN, 1ES% “KeyStone Architecture Timer64 User Guide
(SPRUGV5) 7 w1 “F 1@ I 27 5515,

SN 2% 0~ (N-1) ATHT N> core K& 141, 7E TCI6614 g 4% 8 /& ARM HIE 1€ I 2% .

FEAR T, ER SR 2] 0 ™ A — A FiF. 7 Z R BTN 2R /T e 8 5
o WETHECEEROT G R ER 0, A AN ERN SR E . B TIE I SR F A LU A A
AL AR ALEE NMISRE, IX AT DUERE R E A B ST ik i “ B0 8 R 3 44%
(RSTMUXx) 7 Kik#%.

& T NMI 3 B S s R E N, 8 NMIE R IRSs R ey, R i B TR R 2 2 o i

WSS BT B ok, B Bk EATHLRBEAT #matr, SR 5 e A Re B PR AT L
AR R AL -

4.2 EDMA &zt

KT AN EDMA CC 455 5l L% “KeyStone Architecture Enhanced Direct Memory
Access(EDMA3)Controller User Guide (SPRUGS5) 7 i) “#irli” &5,

KT AN EDMA TC #5115 ST LL&% “KeyStone Architecture Enhanced Direct Memory
Access(EDMA3) Controller User Guide (SPRUGS5) 7 H] “4iR/=4" T,

FITE [ EDMA £ 1= A4 ] /5 734 4% 1#% B 21 CorePac.

FAFZRA IR — M H WL EDMA CC iR, =WkAG EDMA ANBE#2025R M 58 o8 a0 i A
o IR A T ASRLZ Y] EDMA &5 .

HER RS iR H LK) EDMA TC #fi%, 8% EPR%E EDMA Uil 135 dbhl (i i ik el
AR EIHIED
4.3 PETERBET

P BT 25 2R BB U AT S R G0 R LA A RS I ) . R BT ARG I — R T X R
HIHB ROk XA R I RS B 2% “TMS320C66x DSP CorePac User Guide
(SPRUGWO0) 7 1 “rRllit i HieE” 55,

BAT R GENZ 21 DSP core HAR MR AR 55 (¥ 7 Wi g i 25 A o £ BT v T G
SEHE A R ARSI A AR 5 E R I 2% R A

|ngGEM_regs—>INTDMASK: ~IER; /*only monitor drop of enabled interrupts*/

R, BT W E AT CCS/Emulator s I T sl B S B BEAT IR, o AR FA5 1k
I WA BN, BT BRI T 25 A R BRI RAR e A RAE RIS, AT DAAE T I I
X L Bl A F e T 5% A o B 2B AN, (LR E A BERCAE IR UK AT AR P b BB e 1% I RE

16 HF KeyStone #1HE V EHIHZS
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5 HFHEL4HE

KT RELHEPEAEESHE “TMS320C66x DSP CPU and Instruction Set Reference Guide
(SPRUGH7) ” # “CPU ®%” —7i.

Fe T W el T AR A S B 2% “TMS320C66x DSP CorePac User Guide
(SPRUGWOQ) 7 H “rHalrizsilgs” &5,

51 FHEEHHH
FirA IR B 8 CorePac filt & 45 1% 51415 H #2186 tH 1 CorePac HH T 25 . H# 491F =% AP

ZHCA594

I R N R IR
X 7 H%4: CorePac INTC (5% 54
Event Event Description
Number

AKZSF L) Privilege ID F=AE ] MSMC A7l 4% il 28 (R 5
o WIAZIRFEN) EDMA filik T MSMC PN AFIR .

W E3) cPU Fr i

AEVEH IDMA S5

XMC VBUSM iR, TIHEH T MPAX fRy7 8k B 2
SRR IR S 2

DMA Vjj ] L1P A4S 21 ) B — LU RRAR 1R

DSP core AT ACHD I () 88— b L1P Bl o i 2 P9 3645

10 | MSMC_mpf_error_n
96 | INTERR
97 | EMC_IDMAERR

110 | MDMAERREVT

113 | L1P_ED LRI o
117 | LL2_ED2 LL2 ARSI B A A] 2Y TR B R
119 | SYS_CMPA AHUEC B INTC A48 FE 2 I I 7= A2 (1) P9 A7 PR e
120 | L1IP_CMPA DSP core Vi [i] L1P B 7= A5 [ P9 A7 DR il
121 | LIP_DMPA DMA Vi 0] L1P B 7= 45 [ PN A7 AR 3 e s
DSP core Vi) L1D DA R oA pU A7 S B A &5 L1D #5448
122 | L1D_CMPA HIERAE P2 A 1 N A7 DR
123 | L1D_DMPA DMA ¥y ] L1D 74 1 N A7 R4 i
124 | LL2_CMPA DSP core Vjla] L2 F= A2 (R N A- ORI i
125 | LL2_DMPA DMA 1 [a] L2 774 [ DY A7 A4 i e
A HbHC B [X 5 001000000 — OxO1BFFFFF 77 4E [ N A2 AR 47 i
126 | EMC_CMPA b
4> ) TC 6 [X 35 0x01C00000 — OX07FFFFFF =42 [ A £ i
127 | EMC_BUSERR Wr

— O H A A E A AR AT, WA IR LL2 EDC #51%,  ROZAR S H B ki AE 5 .

Y5 B A I R A AR S i B CIC. CIC #: A5 B 2% “KeyStone
Architecture Chip Interrupt Controller(CIC) User Guide (SPRUGW4) ” ,

H T KeyStone #1F&# T EHFMERZ17




{'.P TEXAS

ZHCA594 INSTRUMENTS
CIC F R i 4 e B A B A a0 R 3R R
* 8 IHI CIC MM R HEEMH
Event Event Description
Number
0 EDMACC_ERRINT EDMA3CC1 4515+ Wt
2,3,4,5 EDMATC_ERRINT EDMA3CC1 EDMA3TCO,1,2,3 %% 1 iy
16 EDMACC_ERRINT EDMA3CC2 #5157 H b
18,19,20,21 | EDMATC_ERRINT EDMA3CC2 EDMA3TCO,1,2,3 %1% H it
32 EDMACC_ERRINT EDMA3CC3 4% H iy
34,35 EDMATC_ERRINT EDMA3CC3 EDMA3TCO,1 £ 1% 1
99 MSMC_dedc_nc_error MSMC SRAM T4 AEAS I 21 fr) AN mT Y TE B R
100 MSMC_scrub_nc_error JE SR HT MSMC RSN 381 R AN v 4 TE B0 R
PrivID 8~15 Xf IV [¥] R4t master filt & 1) N AR
102~109 MSMC_mpf_error Hix
Xt 4 coreDSP (TCI6614, C6670..) HAIMN
170~173 MSMC_mpf_error PriviD4~7 ] 245 master filt & 1 N AFERY 1%
90, 92, 94,
9 MPU_INTD C6678, C6670 I MPUO~3 ;=4 1 AEE 1 in] H 1B
174, 180 MPU_INTD €6670 | MPU4,5 7= A i FEE ia) b
TCI6614 | MPUO~7 751735 25 [A] FP R BE %5 A7 2%
23 MPU_Combined_Address_Error | #JAE3: 15 i)
37 MPU_Combined_PROT Error | TCI6614 | MPUO~7 {473 Ak

FERRIXFE I S50 B N Re g 3] — CorePac. JB# A ixX Lb 3444 %% i 8] — 4 CorePac.
T EHIA DSP core P34 il 73 AL B % .

18 HF KeyStone #1HE V EHIHZS
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SWE
SWENR

(default = off)
TSR.GEE

Maskable E

Non-Mas

IER.NMIE

K 2 DSP 1% 7 HEHHR

— B E AL TSR.GEE & IERNMIE, AREFH HAFER, HeeE B0 GHER .

TSR.XEN A LA B AL IR ER . XEN AT RLEERE N 579 IRk 55 o0 B0 A 1F B shid B, JFAEIR H
St IR 55 B AU B SR JE R BPIRES

BRI, ERIAMEOLT, EF WS R, TSR.GEE=1, IER.NMIE=1 } TSR.XEN=0.

52 RHRESEH
S R BOZAE sk E B TR R A ORAE R, T T
KL FME B~ NRP. NRP &5 %R FFa4r, 10 T 75w iR A & .

SEbr b, AEEERMES NRP 352 18 i 2 K AEE 10~100 4~ DSP Core cycles 2 [, FLAAk i 1
BORTARZ R, WA, A i SR AR SRS . B A 18—/ MPU fRIP 7 47 4%
PATEHAE, TG M DSP core B4 (F 5N SR AT E, #RIEMFM MPU | CIC A5
5| CorePac S H B IMIEG N AE. [RIL, 4FRAT3RA NRP G, 3L NRP $i i (0 B o f 4 2k
ME 10~100cycles KAKA il @Ik .

#HF KeyStone #/f# 7 B IEFZ19
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NG, FEE R NRP ZEA =, Flin, XT3k BUm & LARZEAES R . X8 K AELE
YT B B — N AR IR, X NRP 45 [ — /N EE R L . FRATF IR AR RE R AR T
B B A AT BR R A T4, (HRZXIEARMN NRP HEF HK. EXMIEN T, FA4E
B3, A4, B4, B14 } B15 WA i . B3 WAL HE LR BOR A KR [FIFR 5 A4 K&
B4 R fFE X REUAA IS4 B15 Z4k4BEr: B14 ZiBm L /AN . B2
FI4R5 A LA S % “TMS320C6000 Optimizing Compiler User Guide(SPRUG187)” 1 “7.4 i
SH R E” T, RRIXEEE, FRATE VAT DA T AR ks B Ry b 5T & 2R T AT
%o VEE, B3, A4, B4 WJREAERE KA CAPBESHTRALEERE, BRI AZE
). SEbr b, B3, A4, B4 WEHUMEREBRIMEFIL RIS, MrliXeafFa8 e EeidsIf
BT

EHFAESEAGH CAMEIES, MU mAIE RIS, Tl 2%
B3,A4,B4,B14,B15 ZF {7451 1E “exception_record” ', #RJ51HH

‘Exception service routine’s

.ref Exception service routine
.ref exception record
.sect ".text"
;interrupt vector for NMI
NMI ISR:
STW Bl,*-B15[1]

;save some key registers when exception happens
MVKL exception record, Bl
MVKH exception record, Bl

STW B3, *+B1[0]
STW A4, *+B1[1]
STW B4, *+B1[2]
STW B1l4, *+B1([3]
STW B15, *+B1[4]

;jump to exception service routine

MVKL Exception service routine, Bl
MVKH Exception service routine, Bl
B Bl

LDW *-B15[1],B1

NOP 4

HEeFEEIFREAREER: EFRIERRNTSR, TSCL/TSCH. EFR I T- At a2k, WE. b
EREAE NMI. X FINER SR, NEBRH M ERC R/ IERR. NTSR itk 79 K4 i DSP core
R, 80 TSCL/TSCH A T-#iE B i K AR S s /T IR Ko

XA E, A INTC Ak CIC brliarfras R 57 # B A o XN —MRpE 7 H . E1E
AR PR AT A lskel B Bl A ORISR, T 200 i ORBEE SR
bEddk . 22 ALK AR R 1 RAR SRS BRI B 2 4T

HH, 5 RS R EORR R S B RAAE SR T B A R

|typedef struct/{

H T KeyStone # 11 # V. EHFIE RS
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volatile Uint32 MEXPFLAG[4]; /*copy of the MEXPFLAGO..3 registers */
volatile Uint32 CIC_STATUS[6]; /*copy of the CIC status registers */
Exception Info info;

} External Exception Status;

typedef wunion ({
volatile Uint32 IERR; /*copy of the IERR register */
External Exception Status ext sts;

} Exception Status;

typedef struct {
volatile Uint32 B3; /*copy of B3 register (return pointer of caller) */
volatile Uint32 A4; /*copy of the A4 register (first input parameter of caller) */
volatile Uint32 B4; /*copy of the B4 register (second input parameter of caller)*/
volatile Uint32 B1l4; /*copy of the Bl4 register (data pointer)*/
volatile Uint32 B15; /*copy of the B15 register (stack pointer)*/
volatile Uint32 TSCL; /*copy of the TSCL register (time stamp)*/
volatile Uint32 TSCH; /*copy of the TSCH register (time stamp)*/
volatile Uint32 NTSR; /*copy of the NTSR register */
volatile Uint32 NRP; /*copy of the NRP register */
volatile Uint32 EFR; /*copy of the EFR register */
Exception Status status;
} Exception Record;

A LA 5 I 5% B B PR X S im0 rh ) 45 B AR 4 0L, BRI S AT HRR A

I H R RS B B R B 1, P A ROZI B S H IR S5 e Bk Bl F34b, iR
AN RN IR ST BB 22 4nik m], BHIE MR o2 4R m] (21

1, B 2B ) SPLOOPs ANGE LM R IT0h . 7EIR [ FiT M iZA% S NTSR 1) SPLX b4 fE
0.

2, T JE N AR S AR LB E T 4G . AR [RIHT R 12 A% 58 NTSR H) 1B EERFEUE A 0.

3, FEAREM L AW RS AL Cn—AMRI 2 MBRME RV BRIAIA ) R A IR H AN RE IR A
G 1 A0 > AEA RS R I e 5 S R s R NTSR K GIE LERHELY 1 ORISR 23X Ao
.

4, NRP A& — &k p it
It DLIE 5 B 55 BR B A — A while(1) T ME R ZE .

BRIEM TS IREFEFH, TSR.GEE=1,IER.NMIE=1 } TSR.XEN=0.RJ7E 54 R & F2/7
NMI K PN 35 57 2 1 BE A

Y MERER S R AR — AN W IRSAE iy, EA RSB A AT S AT . X NTSR
FNRP A2xkAMAE, TSR E#13] ITSR, K PC E#3] IRP. IS A 1 i G HoAh 40
W, K TSR W B MBI R 3 AL FEE, NMIE i1 IER HRE E .

T KeyStone #1F& T EHFMEZR 4 21
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22

I H PR R 55 A R AL 1A R B B PR AG AL E A _c_int00, XA, MERE S ERRET.

SR FFAR AR 7> R BT EE , JAT 38 5 300 S Y S R A S A S 3 i 55 R 7 AT 58 Jm A AR
Fro N TSI SEREFEE, AT IRE R HE I — AN W IR SR, AT
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=4 camman
E| KeyStone_comman,c
E] keyStone_common.h
E] keyStone_DOR_Init.c
E] kevStone_DOR_Init.h
] KewStone_MNavigator_init_drv.c
%1 KeySkone_MNavigator_init_drv.h
Keystone_Serdes_init.c
Keystone_Serdes_init.h
E] keyStone_SRIC_Init_drv.c
E] keyStone_SRIO_Init_drv.h
=i Robust
+-1_ .settings
+-I) Debug
+-1_) oukput;
=7 s
E] Robust_DDR_FCC.c
E] Robust_DOR_ECChH
Z]| Robust_DDR_SES_MP.c
E]| Robust_DDR_SES_MP.h
E]| Robust_DDR_XMC_MP.c
Z]| Robust_DDR_XMC_MP.h
E] Robust_EDMA.C
]| Robust_EDMA.h
S Robust_INTC.c
£] Robust_INTC.h
=] Robust_L1_MP.c
E] Robust_L1_MP.h
E] Robust_LIP_ED.c
E] Robust_LIP_ED.h
E] Robust_LLZ_FDC.c
E] Robust_LLZ_EDC.h
] Robust_LLz_MP.c
E] Robust_LL2_MP.h
% Robust_Peripherals_MPU.C
% Robust_Peripherals_MPU.L
% Robust_Reserved_space.c
% Robust_Reserved_space.h
E] Robust_SLZ_FDC.c
E] Robust_SL2_EDC.h
E] Robust_5L2_sMs_MP.c
E] Robust_SLz_sMS_MP.h
Z] Robust_SLZ_%MC_MP.c
E] Robust_5L2_sMC_MP.h
£ Robust_System.c
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== Raobust

|§ KeyStone_common.c
[& KeyStone_DOR_Init.c

[§ KeyStone_Mavigator_init_drv.c

[ Keystone_Serdes_init.c

| KeyStone_SRIO_Init_drv.c
lg Robust_DDR_ECC.c

[ Robust_DDR_ECC.h

lg Robust_DDR_SES_MP.c
[ Robust_DDR_SES_MP.h
lg] Robust_DDR_XMC_MP.C
[ Robust_DDR_XMC_MP.h
lg Robust_EDMA.c

[hl Robust_EDMA.R

lg Robust_INTC.c

[hl Robust_INTC.h

lel Robust L1 MP.c

[ Robust_L1_MP.h

lg Robust_L1P_ED.c

[h Robust_L1P_EDLh

lg] Robust_LLZ_EDC.c

[ Robust_LLZ_EDC.h

lg Robust_LLZ_MP.c

[h Robust_LLZ_MP.R

[ Robust_Peripherals_MPLLC
[n Robust_Peripherals_MPLULR
¢ Robust_Reserved_space.c
[n Robust_Reserved_space.h
lg Robust_SLZ2_EDC.c

[ Robust_SLz_EDC.hH

lg Robust_SLZ_SMS_MP.C
[ Robust_SL2_SMS_MF.h
lg Robust_SLZ_¥MC_MP.c
[ Robust_SL2_xMC_MP.h
[£] Robust_System.c

|8 Robust_wvectors.asm

|| Robust_watch_dog.c

[n Robust_watch_dog.h
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“common “3Ce L ARG 4 DDR #4516 &% DMA. ST &3, %34, SRIO JE3)
%o WAERPHIIHEHAS . EDC I b 2 1) AU 11 7 72 KeyStone_common.c.

“src” AR RS ¢ X RS — AN BIARRS . 3 BR 2L 7E “Robust_System.c”. 7£
“Robust_System.c “[FJJFSkA —22 1%, &I T ge o b — AN FH )

#define L1D MP TEST
#define L1P MP TEST
#define LL2 MP TEST
#define XMC SL2 MP TEST
#define XMC DDR MP TEST
#define SMS SL2 MP TEST
#define SES DDR MP TEST
#define PERIPHERAL MP TEST
#define L1P ED TEST
#define LL2 EDC TEST
#define SL2 EDC TEST
#define EDMA ERROR TEST
#define WATCH DOG TEST
#define RESERVED SPACE TEST
#define INT DROP TEST

PR RRRPRRRRRRRR R R

WARAEREZ NG, BRI SKIRIAT . BT T IHA R SR 2 A R RS 7 ik
[, PR m e — NI e M E S, SRR IR AR &

| Exception happened at a place can not safely return!

A SR IR A B, T RASC TIN5 8 i 2 K HA i R 91

fE EVM bIig AT HIRE R RN T -

1, fRJEBIFE,  # CCS workspace Y Bl i & i S0 892

2, 7f workspace 5 N\ TF¢;

3, AR R AARIIE SO TREE B e, VR 7AW PEIE I 2 CSL fRI AT s
4, W8 EVM B RIE A n B No boot #5K;

5, ¥4 %k | DSP core0, 1&17;

6, 717G CCS stdout & M3 W4t 5 .

a1 R TCI16614 LRl 4s

Initialize DSP main clock = 122.88MHzx236/29 = 999MHz
Initialize DDR speed = 66.667x20/1= 1333.3

SRIO path configuration 4xLaneABCD

Enable Exception handling...

!''!DMA write to L1D at 0xOO0OF00000...
External exception happened. MEXPFLAG[0]=0x800000.
External exception happened. MEXPFLAG[3]=0x8000000.
EDMA module 0 error
TC 0 error happened
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EDMA3TC has detected an error at source or destination address.
write error (10). TCC= 0. TCINTEN= 1. TCCHEN= 0
Event 123: DMC DMPA DMA memory protection fault for LI1D
memory protection exception caused by master with ID 0 at 0xf00000
Supervisor Write violation
NRP=0xc0124b8, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xc594e5
B3=0xc012468, A4=0x0, B4= 0x1l, Bl4= 0x839fc0, B15= 0x838fb0

!'1'!DSP core write to L1D at O0x00F00100...
External exception happened. MEXPFLAG[3]=0x4000000.
Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0xf00100
Supervisor Write violation
NRP=0xc0124fa, NTSR=0x1000d, TSCH= 0x0, TSCL= Oxcé6ffld
B3=0xc0124e0, A4=0x2b, B4= Oxbfbfbfbf, Bl4= 0x839fc0, B1l5= 0x838fb0

!'1'!DSP core write to CGEM regs->L1DMPPA[O] register at 0x184ae40 without unlocking...
External exception happened. MEXPFLAG[3]=0x4000000.
Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0x184aed0
Supervisor Write violation
NRP=0xc012548, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xc80c2a
B3=0xc012528, A4=0x57, B4= 0x184ae40, Bl4= 0x839fc0, B15= 0x838fb0
——————————————————— -L1P memory protection test-===s==============
!''"!'DMA write to L1D at 0xOOEO0000O0...
External exception happened. MEXPFLAG[0]=0x800000.
External exception happened. MEXPFLAG[3]=0x2000000.
EDMA module 0 error
TC 0 error happened
EDMA3TC has detected an error at source or destination address.
write error (10). TCC= 0. TCINTEN= 1. TCCHEN= 0
Event 121: PMC DMPA DMA memory protection fault for LI1P
memory protection exception caused by master with ID 0 at 0xe00000
Supervisor Write violation
NRP=0xc0123b8, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xc8e9a2
B3=0xc012368, A4=0x0, B4= 0x1l, Bl4= 0x839fc0, B15= 0x838fb0

!1'!DSP core write to CGEM regs->L1PMPPA[QO] register at 0x184a640 without unlocking...
External exception happened. MEXPFLAG[3]=0x1000000.
Event 120: PMC CMPA CPU memory protection fault for LI1P
memory protection exception caused by local access at 0x184a640
Supervisor Write violation
NRP=0xc01240c, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xca8754
B3=0xc0123f0, A4=0x57, B4= 0x1800000, Bl4= 0x839fc0O0, B15= 0x838fb0
——————————————————— -LL2 memory protection test-==================
EDMA write to 0x10828000, which is allowed for external access...

'''EDMA write to 0x10820000, which is protected against external access...
External exception happened. MEXPFLAG[0]=0x800000.
External exception happened. MEXPFLAG[3]=0x20000000.
EDMA module 0 error
TC 0 error happened
EDMA3TC has detected an error at source or destination address.
write error (10). TCC= 0. TCINTEN= 1. TCCHEN= 0
Event 125: UMC DMPA DMA memory protection fault for L2
memory protection exception caused by master with ID 0 at 0x820000
Supervisor Write violation
NRP=0xc010dee, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xd89b30
B3=0xc010d9%a, A4=0x0, B4= 0x1l, Bl4= 0x839fc0, B15= 0x838fb0
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!'!'!DSP core write to CGEM regs->L2MPPA[0] register at 0x184a200 without unlocking...
External exception happened. MEXPFLAG[3]=0x10000000.
Event 124: UMC CMPA CPU memory protection fault for L2
memory protection exception caused by local access at 0x184a200
Supervisor Write violation
NRP=0xc010e48, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xda387e
B3=0xc010e28, A4=0x56, B4= Oxffffffff, Bl4= 0x839fc0, B1l5= 0x838fb0

DSP core write to 0xcl10400 which is write-only...
DSP core read from 0xcl2c808 which is read-only...

!'1'1DSP core read from 0xcll1883f which is write-only...

External exception happened. MEXPFLAG[3]=0x4000000.

Event 122: DMC CMPA CPU memory protection fault for LI1D (and other memory read
finally goes through the L1D controller)

memory protection exception caused by local access at 0xcll883f

Supervisor Read violation

NRP=0xc01204c, NTSR=0x1000d, TSCH= 0x0, TSCL= Oxeaal97

B3=0xc012034, A4=0x38, B4= 0x20, Bl4= 0x839fc0O, B1l5= 0x838fb0

!'1'1DSP core write to Oxcl2d44c which is read-only...
External exception happened. MEXPFLAG[3]=0x4000.
Event 110: MDMAERREVT XMC VBUSM error event
memory protection exception caused by local access at 0xcl2d440
Supervisor Write violation
NRP=0xc01208a, NTSR=0x1000d, TSCH= 0x0, TSCL= 0Oxeb9614
B3=0xc012070, A4=0x36, B4= Oxcl2d44c, Bl4= 0x839fc0, B15= 0x838fb0

!I'!DSP core write to XMC regs->XMPAX[0] .XMPAXL register at 0x8000000 without
unlocking...

External exception happened. MEXPFLAG[3]=0x4000.

Event 110: MDMAERREVT XMC VBUSM error event

memory protection exception caused by local access at 0x8000000

Supervisor Write violation

NRP=0xc0120c8, NTSR=0x1000d, TSCH= 0x0, TSCL= Oxec9fcf

B3=0xc0120ac, A4=0x5b, B4= 0x8000000, Bl4= 0x839fc0, B1l5= 0x838fbO0

DSP core write to 0x81000400 which is write-only...
DSP core read from 0x81020808 which is read-only...

!'1'1DSP core read from 0x8100883f which is write-only...
External exception happened. MEXPFLAG[3]=0x4000000.

Event 122: DMC CMPA CPU memory protection fault for LI1D (and other memory read
finally goes through the L1D controller)

memory protection exception caused by local access at 0x8100883f

Supervisor Read violation

NRP=0xc0122b4, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xfd0700

B3=0xc0122a0, A4=0x39, B4= 0x20, Bl4= 0x839fc0O, B1l5= 0x838fb0

!'1'IDSP core write to 0x8102144c which is read-only...
External exception happened. MEXPFLAG[3]=0x4000.
Event 110: MDMAERREVT XMC VBUSM error event
memory protection exception caused by local access at 0x81021440
Supervisor Write violation
NRP=0xc0122f2, NTSR=0x1000d, TSCH= 0x0, TSCL= Oxfdfcf9
B3=0xc0122d8, A4=0x37, B4= 0x8102144c, Bl4= 0x839fc0, B1l5= 0x838fb0

EDMA copy from 0xcl1l28000 (read-only) to 0xcl00000 (write-only)...

' 'EDMA copy from 0xcl08000 (write-only) to 0xcl29000 (read-only)...
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External exception happened. MEXPFLAG[0]=0x800400.
EDMA module 0 error
TC 0 error happened
EDMA3TC has detected an error at source or destination address.
read error (2). TCC= 0. TCINTEN= 1. TCCHEN= 0
Event 10 : MSMC mpf error n MSMC Memory protection fault indicators for local CorePac
memory protection exception caused by master 16 (PrivID= 0) at address 0xcl08000
NRP=0xc00cc8c, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x10dfe4d
B3=0xc00cc66, A4=0x0, B4= 0x1l, Bl4= 0x839fc0O0, B15= 0x838f68

!'1'!DSP core write to msmcRegs->SMS MPAX PER PRIVID[O0].SMS[O].MPAXL register at
0xbc00200 without unlocking...
External exception happened. MEXPFLAG[3]=0x4000.

Event 110: MDMAERREVT XMC VBUSM error event

MDMA write status error detected

XID (Transaction ID)= 8

Privilege error
NRP=0xc00cd02, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x10£889d

B3=0xc00ccd4, A4=0x6f, B4= 0xbc00200, Bl4= 0x839fc0, B1l5= 0x838f68
———————————————————— SRIO SMS SL2 memory protection test--—---------———-
SRIO copy from 0xcl2a000 (read-only) to 0xcl08000 (write-only)...

I'1"1SRIO copy from 0xcl2a000 (read-only) to 0xcl29000 (read-only)...
External exception happened. MEXPFLAG[0]=0x800000.

memory protection exception caused by master 54 (PrivID= 9) at address 0xcl129000
NRP=0xc00cfc6, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x110beb59

B3=0xc00cf92, A4=0xcl2a020, B4= 0x3, Bl4= 0x839fc0O, B1l5= 0x838f68
——————————————————— -SES DDR memory protection test-==============
EDMA copy from 0x81024000 (read-only) to 0x81010000 (write-only)...

''1EDMA copy from 0x81018000 (write-only) to 0x81025000 (read-only)...
External exception happened. MEXPFLAG[0]=0x800400.
EDMA module 0 error
TC 0 error happened
EDMA3TC has detected an error at source or destination address.
read error (1). TCC= 0. TCINTEN= 1. TCCHEN= 0
Event 10 : MSMC mpf error n MSMC Memory protection fault indicators for local CorePac
memory protection exception caused by master 16 (PrivID= 0) at address 0x81018000
NRP=0xc00c54c, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x120c9d0
B3=0xc00c526, A4=0x0, B4= 0x1l, Bl4= 0x839fc0, B15= 0x838f68

!'1'!DSP core write to msmcRegs->SES MPAX PER PRIVID[O0].SES[0].MPAXL register at
0xbc00600 without unlocking...
External exception happened. MEXPFLAG[3]=0x4000.

Event 110: MDMAERREVT XMC VBUSM error event

MDMA write status error detected

XID (Transaction ID)= 12

Privilege error
NRP=0xc00c5c2, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x1225bbf

B3=0xc00c594, A4=0x6f, B4= 0xbc00600, Bl4= 0x839fc0, B1l5= 0x838f68
———————————————————— SRIO SES DDR3 memory protection test----—--------——-
SRIO copy from 0x81026000 (read-only) to 0x81018000 (write-only)...

I'1'I'SRIO copy from 0x81026000 (read-only) to 0x81025000 (read-only)...
External exception happened. MEXPFLAG[0]=0x800000.

memory protection exception caused by master 54 (PrivID= 9) at address 0x81025000
NRP=0xc00c874, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x1239329

B3=0xc00c852, A4=0x81026020, B4= 0x4, Bl4= 0x839fc0O0, B15= 0x838f68
——————————————————— -peripherals protection test-=================
''!'Write to PLL register at 0x02310110 which is protected by MPUO...
External exception happened. MEXPFLAG[0]=0x800000.
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External exception happened. MEXPFLAG[3]=0x80000000.
MPU 0 protection violation error
The MSTID 8 (PRIVID 0) triggered MPU error at 0x2310110 with secure access
Supervisor write fault!
Event 127: EMC BUSERR Bus Error Interrupt for global configuration space between
0x01C00000 - OxO7FFFFFF
CFG write status error detected
XID (Transaction ID)= 13
Privilege error
NRP=0xc013664, NTSR=0x1000d, TSCH= 0x0, TSCL= Oxl24aaed
B3=0xc013644, A4=0x45, B4= 0x2310110, B1l4= 0x839fc0, B1l5= 0x838fb0
MPU 2 setup 11 of 16 ranges.

DSP core Pop descriptor from queue 2049 at 0x2a2801lc in a read-only range...

!'1'1DSP core Push descriptor to queue 2049 at 0x2a2801lc in a read-only range...
External exception happened. MEXPFLAG[0]=0x800000.
External exception happened. MEXPFLAG[3]=0x80000000.
MPU 2 protection violation error
The MSTID 8 (PRIVID 0) triggered MPU error at 0x2a280lc with secure access
Supervisor write fault!
Event 127: EMC BUSERR Bus Error Interrupt for global configuration space between
0x01C00000 - OxO7FFFFFF
CFG write status error detected
XID (Transaction ID)= 15
Privilege error
NRP=0xc013592, NTSR=0x1000d, TSCH= 0x0, TSCL= Oxl26adla
B3=0xc013564, A4=0x50, B4= 0xcl33101, Bl4= 0x839fc0, B15= 0x838f98

DSP core Push descriptor to queue 2049 at 0x3402801lc in a writeable range...

!'''manually generate one bit error in L1P cache for function at 0x800760, and then
execute it...
internal excpetion happened. IERR=0x9.
Instruction fetch exception
Opcode exception
L1P Cache parity check error caused by program fetch at address 0x800760
NRP=0x800742, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x1289879
B3=0xc012d74, A4=0x1846408, B4= 0x1840024, Bl4= 0x839fc0, B1l5= 0x838fa8

!'''manually generate one bit error in L1P cache at 0xe00760, and then read it by DMA...
External exception happened. MEXPFLAG[3]=0x20000.

Event 113: PMC ED Single bit error detected during DMA read

L1P RAM parity check error caused by DMA at address 0xe00760
NRP=0xc0l2dda, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x129bb2e

B3=0xc012dd0, A4=0xe00740, B4= 0x40, Bl4= 0x839fc0O0, B15= 0x838fa8

!''''manually generate 3 bit error in data at 0x83a240, and then read it...
External exception happened. MEXPFLAG[3]=0x200000.
Event 117: UMC ED2 Uncorrected bit error detected
LL2 EDC error (non-correctable) at address 0x83a240 caused by L1D access.
total non-correctable error number= 1, total correctable error number= 0.
NRP=0xc00d9%ec, NTSR=0x1000d, TSCH= 0x0, TSCL= 0xl2acd22
B3=0xc00d9d4, A4=0x1846008, B4= Oxcc, Bl4= 0x839fc0, B1l5= 0x838fa8

!'''manually generate 2 bit error in data at 0x83a240, and then read it...
External exception happened. MEXPFLAG[3]=0x200000.
Event 117: UMC ED2 Uncorrected bit error detected
LL2 EDC error (non-correctable) at address 0x83a240 caused by L1D access.
total non-correctable error number= 2, total correctable error number= 0.
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NRP=0xc00da50, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x12c0d5d
B3=0xc00da38, A4=0x1846008, B4= Ox1l, Bl4= 0x839fc0O, B1l5= 0x838fa8

!'''manually generate one bit error in data at 0x83a240, and then read it...
External exception happened. MEXPFLAG[3]=0x200000.
Event 117: UMC ED2 Uncorrected bit error detected
LL2 EDC error (non-correctable) at address 0x83a240 caused by L1D access.
total non-correctable error number= 3, total correctable error number= 0.
NRP=0xc00daa8, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x12d4e08
B3=0xc00da98, A4=0x1846008, B4= Ox6c, Bl4= 0x839fc0, B1l5= 0x838fa8

!''"!'scrub the corrupted data to fix the error...
LL2 EDC (correctable) at bit 102 of address 0x83a240 caused by DMA access.
total non-correctable error number= 3, total correctable error number= 1.
IRP= 0xcO00Odae2, ITSR= Oxd. TSCH= 0x0, TSCL= 0xl12e5f6f
read the data again...(no error happens again)
———————————————————— LL2 code EDC test-—-——---------"""""""""""-"-"-"-——
!'''manually generate one bit error in a function at 0x800660, and then execute the
function...
LL2 EDC (correctable) at bit 13 of address 0x800660 caused by L1P access.
total non-correctable error number= 3, total correctable error number= 3.
IRP= 0x800646, ITSR= Oxd. TSCH= 0x0, TSCL= 0x12f588e

one bit error was corrected with previous execution. Execute the function again... (no
error happens again)

——————————————————— -SL2 EDC test-================================

!'!"'manually generate one bit error in a function at 0OxcOlé6ec0, and then execute the
function...

SL2 Correctable error occurred at bit 13 of address 0xc0l6ecO by PrivID 0 (from C66x
CorePacs)

IRP= 0xc0l6eb8, ITSR= Oxd. TSCH= 0x0, TSCL= 0x1306b47

one bit error was corrected with previous execution. Execute the function again... (no
error happens again)

!'!''manually generate one bit error data at 0xcl36000, and then read it...

SL2 Correctable error occurred at bit 8 of address 0xcl36000 by PrivID 0 (from C66x
CorePacs)

IRP= 0xc00f7c4, ITSR= Oxd. TSCH= 0x0, TSCL= 0x131358d

!'''manually generate one bit error data at 0xe0000000, and then read it...

SL2 Correctable error occurred at bit 8 of address 0xcl36000 by PrivID 0 (from C66x
CorePacs)

IRP= 0xc00f7c6, ITSR= Oxd. TSCH= 0x0, TSCL= 0x131faeb

!'l'lstart a NULL transfer with EDMA CCO Channel 0, to trigger event miss error...
External exception happened. MEXPFLAG[0]=0x800000.
EDMA module 0 error
EDMA Channel 0 event missed.
NRP=0xc0133b8, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x1342b69
B3=0xc01329c, A4=0x1l, B4= 0Ox1l, Bl4= 0x839fc0, B1l5= 0x838fb0

!'l'lstart a transfer to address 0 with EDMA CCl Channel 2, to trigger EDMA bus error...
External exception happened. MEXPFLAG[0]=0x800000.
EDMA module 1 error
TC 2 error happened

EDMA3TC has detected an error at source or destination address.

read error (1). TCC= 2. TCINTEN= 1. TCCHEN= 0
NRP=0xc013460, NTSR=0x1000d, TSCH= 0x0, TSCL= 0x1350lea
B3=0xc013428, A4=0x0, B4= 0x4, Bl4= 0x839fcO, B15= 0x838fb0
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start watch-dog timer...
service watch-dog 1 times, at time counter = 4
service watch-dog 2 times, at time counter = 6646748
service watch-dog 3 times, at time counter = 7229707
service watch-dog 4 times, at time counter = 7020074
service watch-dog 5 times, at time counter = 6726619
service watch-dog 6 times, at time counter = 6643649
service watch-dog 7 times, at time counter = 7002163
service watch-dog 8 times, at time counter = 6770232
service watch-dog 9 times, at time counter = 6738152
service watch-dog 10 times, at time counter = 6510560

stop servicing watch-dog, it will timeout and trigger NMI after 3000 ms...
NMI exception happened, normally you should reset the DSP to recover from the problem!
NRP=0xc014108, NTSR=0x1000d, TSCH= 0x0, TSCL= 0Oxaf397e4l

B3=0xc0140e4, A4=0x4b, B4= 0x1079551, Bl4= 0x839fc0O0, B15= 0x838f88
—————————————————— -Reserved space access test-=================
———————————————————— access zero address--—-—-—--—-—-—-—-————————-

!'!''read from reserved address 0xO...
External exception happened. MEXPFLAG[3]=0x4000000.

Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)

memory protection exception caused by local access at 0x0

Supervisor Read violation

NRP=0xc0136a6, NTSR=0x1000d, TSCH= 0xl, TSCL= 0x2f6a969%e

B3=0xc013698, A4=0x25, B4= 0x28000c2, Bl4= 0x839fc0, B1l5= 0x838fal

!'!write to reserved address 0x0...
External exception happened. MEXPFLAG[3]=0x10000000.
Event 124: UMC CMPA CPU memory protection fault for L2
memory protection exception caused by local access at 0x0
Supervisor Write violation
NRP=0xc0136e6, NTSR=0x1000d, TSCH= 0Oxl, TSCL= 0x2f6b83ef
B3=0xc0136d4, A4=0x25, B4= 0x0, Bl4= 0x839fc0, B1l5= 0x838fal8
———————————————————— access address exceed LL2-——--—-——-——————————
!'!lread from reserved address 0xa00000...
External exception happened. MEXPFLAG[3]=0x4000000.
Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0xa00000
Supervisor Read violation
NRP=0xc0136a6, NTSR=0x1000d, TSCH= 0Oxl, TSCL= 0x2f6c72f3
B3=0xc013698, A4=0x2a, B4= 0x28000c2, Bl4= 0x839fc0, B15= 0x838fal

!'l'lwrite to reserved address 0xa00000...
External exception happened. MEXPFLAG[3]=0x10000000.
Event 124: UMC CMPA CPU memory protection fault for L2
memory protection exception caused by local access at 0xa00000
Supervisor Write violation
NRP=0xc0136e6, NTSR=0x1000d, TSCH= 0x1l, TSCL= 0x2f6d62b8
B3=0xc0136d4, A4=0x2a, B4= 0xa00000, Bl4= 0x839fc0O0, B15= 0x838fa8
———————————— access local reserved configuration space----------
!''lread from reserved address 0x1000000...
External exception happened. MEXPFLAG[3]=0x4000000.
Event 122: DMC CMPA CPU memory protection fault for LI1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0x1000000
Supervisor Read violation
NRP=0xc0136a6, NTSR=0x1000d, TSCH= 0xl, TSCL= 0x2f6e550f
B3=0xc013698, A4=0x2b, B4= 0x28000c2, Bl4= 0x839fc0, B1l5= 0x838fal

'"'write to reserved address 0x1000000...
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External exception happened. MEXPFLAG[3]=0x40000000.
Event 126: EMC CMPA CPU memory protection fault for local configuration space between
0x01000000-0x01BFFFFF
memory protection exception caused by local access at 0x1000000
Supervisor Write violation
NRP=0xc0136e4, NTSR=0x1000d, TSCH= 0x1, TSCL= 0x2f6f4561
B3=0xc0136d4, A4=0x2b, B4= 0x1000000, Bl4= 0x839fc0O0, B15= 0x838fa8
—-——access reserved cfg space between INTC and power control----
!'!lread from reserved address 0x18001c4...
External exception happened. MEXPFLAG[3]=0x4000000.
Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0x18001c4
Supervisor Read violation
NRP=0xc0136a6, NTSR=0x1000d, TSCH= 0x1l, TSCL= 0x2f703bc7
B3=0xc013698, A4=0x2b, B4= 0x18001c4, Bl4= 0x839fc0, B1l5= 0x838fal

!''write to reserved address 0x18001c4...

External exception happened. MEXPFLAG[3]=0x800000.

Event 119: SYS CMPA CPU Memory Protection Fault for local configuration of INTC and
power control
NRP=0xc0136e6, NTSR=0x1000d, TSCH= O0x1l, TSCL= 0x2f712c2f

B3=0xc0136d4, A4=0x2b, B4= 0x18001c4, Bl4= 0x839fc0O0, B1l5= 0x838fa8

———————————— access global reserved configration space----------

!''lread from reserved address 0x1cf0000...

External exception happened. MEXPFLAG[3]=0x84000000.

Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)

memory protection exception caused by local access at 0x1cf0000

Supervisor Read violation

Event 127: EMC BUSERR Bus Error Interrupt for global configuration space between
0x01C00000 - OxO7FFFFFF

CFG read status error detected

XID (Transaction ID)= 12

Addressing error

NRP=0xc0136a4, NTSR=0x1000d, TSCH= 0x1l, TSCL= 0x2f7ledc?

B3=0xc013698, A4=0x2b, B4= 0x28000c2, Bl4= 0x839fc0O0, B15= 0x838fal

!'!'write to reserved address 0Ox1cf0000...
External exception happened. MEXPFLAG[3]=0x80000000.
Event 127: EMC BUSERR Bus Error Interrupt for global configuration space between
0x01C00000 - OxO7FFFFFF
CFG write status error detected
XID (Transaction ID)= 15
Addressing error
NRP=0xc0136£f0, NTSR=0x1000d, TSCH= 0x1l, TSCL= 0x2f731225
B3=0xc0136d4, A4=0x2b, B4= 0x1cf0000, Bl4= 0x839fc0, B1l5= 0x838fa8
————————————— access reserved XMC configuration space-----------
!''lread from reserved address 0x8000100...
External exception happened. MEXPFLAG[3]=0x4004000.
Event 110: MDMAERREVT XMC VBUSM error event
MDMA read status error detected
XID (Transaction ID)= 12
Privilege error
Event 122: DMC CMPA CPU memory protection fault for L1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0x8000100
Supervisor Read violation
NRP=0xc0136a4, NTSR=0x1000d, TSCH= 0x1l, TSCL= 0x2f73fed?7
B3=0xc013698, A4=0x2b, B4= 0x28000c2, Bl4= 0x839fc0O0, B15= 0x838fal
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!''lwrite to reserved address 0x8000100...
External exception happened. MEXPFLAG[3]=0x4000.
Event 110: MDMAERREVT XMC VBUSM error event
memory protection exception caused by local access at 0x8000100
Supervisor Write violation
NRP=0xc0136ea, NTSR=0x1000d, TSCH= 0Oxl, TSCL= 0x2f751dd9
B3=0xc0136d4, A4=0x2b, B4= 0x8000100, Bl4= 0x839fc0, B15= 0x838fa8
————————————————— access XMC unmapped space--————————————————————
!'lread from reserved address 0x1c000000...
External exception happened. MEXPFLAG[3]=0x4004000.
Event 110: MDMAERREVT XMC VBUSM error event
MDMA read status error detected
XID (Transaction ID)= 6
Privilege error
Event 122: DMC CMPA CPU memory protection fault for LI1D (and other memory read
finally goes through the L1D controller)
memory protection exception caused by local access at 0x1c000000
Supervisor Read violation
NRP=0xc0136a4, NTSR=0x1000d, TSCH= 0Ox1l, TSCL= 0x2f760f0c
B3=0xc013698, A4=0x2c, B4= 0x28000c2, Bl4= 0x839fc0, B1l5= 0x838fal

!''lwrite to reserved address 0x1c000000...
External exception happened. MEXPFLAG[3]=0x4000.
Event 110: MDMAERREVT XMC VBUSM error event
memory protection exception caused by local access at 0x1c000000
Supervisor Write violation
NRP=0xc01l36ea, NTSR=0x1000d, TSCH= 0xl, TSCL= 0x2f772e9b
B3=0xc0136d4, A4=0x2c, B4= 0x1c000000, B1l4= 0x839fc0O, B1l5= 0x838fa8
————————————————— execute from reserved space—-————-———————————-——-—
!'l'lexecute at reserved address 0x0...
internal excpetion happened. IERR=0x1.
Instruction fetch exception
NRP=0x0, NTSR=0x1000d, TSCH= 0x1, TSCL= 0x2f78lef?
B3=0xc013744, A4=0x26, B4= 0x0, Bl4= 0x839fc0O, B1l5= 0x838fal
Exception happened at a place can not safely return!

7 f%%jtﬂ’m‘k

Memory Protection On KeyStone Devices (SPRWIKI9012)

TMS320C66x DSP CPU and Instruction Set Reference Guide (SPRUGH7)

TMS320C66x DSP CorePac User Guide (SPRUGWO)

KeyStone Architecture Multicore Shared Memory Controller User Guide (SPRUGW?7)
KeyStone Architecture Memory Protection Unit (MPU) User Guide (SPRUGW5)

KeyStone Architecture Enhanced Direct Memory Access (EDMA3) Controller User Guide
(SPRUGS5)

KeyStone Architecture Timer64 User Guide (SPRUGV5)

KeyStone Architecture Chip Interrupt Controller (CIC) User Guide (SPRUGW4)

KeyStone Architecture DDR3 Memory Controller’s user guider (SPRUGVS)

10 TMS320C6000 Optimizing Compiler User's Guide (SPRU187)

11. “Interrupts”, “MPU” and “Memory Map Summary” sections in Device specific Data Manuals
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