EE/—Fk

EE-307

ANALOG

7Frasg - FN4eXDDSP, Fotyvy, BEY—IATI=HIL-/—+
http://www.analog.com/jp/ee-notes. http://www.analog.com/jp/processors|Z (& & &

DEVICES  s:zimmsmuLcuzy.

VisualDSP++®@Y—JL %A L 1= Blackfine ALY HD rS TN a—F4 05D D

ZE#: Jorge Manguane

XC®HIZ

TORFa A2 T, Blackfin® 7 12 & v ¥ &
VisualDSP++®H %% > — /L DT /N » JFEREIZ DWW TRl
HLET, 7m 7 I<id, LFICEHHT 2NEZICH
LT, @8 L-MEDORRZ ROk, 7Fa s -
FRL v XOMIA T at vy« BR— |k « F— AT
WETHZ LN TEET, ik, dEZR R EARC
B H £,

TINYTDID

WONE BB L ET,

B 3ol —FEforT AU r—arDIE(TE
TSV r—a DT — k, K2, SDRAM w1
{LIF D& fEFHIE O,

m ToT7)eaf - TukyoarT BOTray
7, T2 b—X T NE BTV ET R,
a— K7 —hThHE&, ay BEFEHTTr
I THVENRHY T,

m N—KRu=x7 - xT57—L V7 My THSN
m  Blackfin a2t v DOF Ny FHEGREL YV — L
O hL—X-RNy77y

O JL—UFRANYT7 bvT, FEA, N—
Ro=7)

O VDK 73y ZH&HE(VDK Status 7 1 > K7
VDK State History 71 > R7)

B Xy viarkAF—T AL EDF Ny VR
m EHVIASL

ZOEE/—FTIE, NFT NV a—T 4
@ VT e XY T 2 T T BRI N —

LTWEHEA,

©2006 Analog Devices, Inc All rights Reserved.

Thus e FAL BRI BEHEOREFRG REOMEM, #EOIEH, £23 77wy - 7L B XOWHINER T 57 D FHEO Fr R

Rev1-20064 12 A 11 B

IZalb—YavHR4rrF7AY - T—F

TIalb—&% V7 =T, oxml 77 A VA
- T EZ-KIT Lite®FEAiAR— K Fo> SDRAM % A 2 7
REDY Y —RAEFRELET, FHMET T v b7+ — A
(T7b b EZKIT Lite R— R)BHFEETDHTXTO
Blackfin 7t vzt L TCTF 74/ D .xml 7 7
ANRHEVET, ZOT77ALTiE, =Iab—FN
B SN L XIIED LU RAZ 2T B ERNAE
REnET,

7= & X, RoFE ADSP-BF537 Blackfin 7't w4
@ ADSP-BF537-proc.xml 7 7 A JLinb DT,

<register-reset-definitionss>

<register name="EBIU SDRRC" reset-
value="0x03A0" core="Common" />

<register name="EBIU SDBCTL" reset-
value="0x25" core="Common" />

<register name="EBIU SDGCTL" reset-
value="0x0091998d" core="Common" />

<register name="EBIU AMGCTL" reset-
value="0xff" core="Common" />
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K1z, hb—2Z Ry T77NOxT b OWEEER
LET, bEDINL 0~3L DY A 7 LEELELTWE
T, A7 0& 1T RL—R - Ny 77 NIZFLERS
NI REFROREZEOX T, A 702 & 3ITHEND
2FHOXT, UFREETT, D 2 DHOHEIxF
DITN—¥rTHRLTWVWET, ExE, 4271
0& 11X 15 FHDOROXNIC, A7 2L 3% 14 %
H O %F0xe)iz, 1 7 /v 0xleL Ox1fix 0 & H Oxf
(0x0) Iz, ZNEN72 0 £9, *toFeiama T Ak
DY —AT, 2FZBOMBIEARAEGDT 4 AT —
a v TY, OxftoGsE, A7 0B Y —R - TR
VARTSEHIA) T, P A 7V 1 BT 4 AT F— 3
14 (CALL Initialize_ 3VDKFV)IZ72 0 £9, 7
bbb, ZOMENT LA Oxffa086bef‘%’4<7?‘%>*7L
TN—F b H—r LT %ICRIICEIT SN ET,

EEIll-------------Ix
00000000 ]Cycle [0000000f] PM[ffalB6he
00000001 )Cycle [0000000f] PH[ffalSebc CALL Initialize  3VDEFw
00000002 ]Cycle [0000000=] PH[ffal92a6
00000003 ])Cycle [0000000=] PM[ffal86ba UNLINK :

00000004 ]Cycle [00000004] PM[ffal50fc JUMP ( P2 )

00000005])Cycle [0000000d] FM[££a0323c] RO

00000006 ]Cycle [0000000c] PH[££a050e8] IF | CC JUME 14 /#0xFFAQSOF&*~ { EF
00000007 JCycle [0000000=] PM[ffa050f6] P2 = [ FP + Oxd ]

00000008])Cycle [0000000L] PM[££a03238] CALL PDpUnSEhEdulEdREngn 3VDKEv
00000009 ]Cycle [0000000L] PM[ffa050b4] PO.L = 0x2108

0000000a])Cycle [0000000a] PM[££20507e] JUME { P2 )

0000000b]Cycle [0000000a] PM[ffa0926a] P1.1 = Oxabd :

0000000c]Cycle [00000009] PH[££a03266] CALL PuShUnSEhEdulEdREngn 3VDKEv
0000000d]Cycle [00000D009] PH[£fa0504e] PO.L = Ox21

0000000=]Cycle [00000008] PM[ffa0B86b6] CALL atexlt :

0000000 ]Cycle [00000008] PM[££20325c] LINK 0x0

00000010]Cycle [00000007] PM[ffa05ehb8] CALL mark dtor

00000011]Cycle [00000007] PM[f£a086a8] LINK Ozc

00000012 ]Cycle [00000006] PM[ffa000b0] CALL main :

00000013 )Cycle [00000006] PM[£fa0Sebd] LINK Oxc ;

00000014 ]Cycle [00000005] PM[ffa0B8682] RTS

00000015])Cycle [00000005] PHM[££a000b0] CALL main :

00000016 ]Cycle [00000004] PH[££a08644] RTS

00000017 JCycle [00000004] PM[ffalB866c] R7 += 4

00000018])Cycle [00000003] PH[f£a08b7c] RTS

00000019 ]Cycle [00000003] PM[ffa08640] UHLIHK

0000001a)Cycle [00000002] PH[££a0863c] CALL rE:urd needed_destruction
0000001b]Cycle [00000002] PM[f£a08héc] P1.1 = Ox788

0000001c)Cycle [00000001] PM[££a085£2] RTS

0000001d]Cycle [00000001] PM[££08634] RO.L = 1382 ;

0000001=]Cycle [00000000] PM[ffa053%] JUMP ( P2 ) :

0000001f JCycle [00000000] PH[ffs085ea] RO = PS
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s
wold mainiwoid)

1

@ | Init Flagsi);
Init_Timers():

& Init_Interrupt=():
while(l);

M2V T hHx7 - TL—2HKA Y kD
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AL ET, K3
roBlERLET,

EX_INTERRUFT_HANDLER(Timer0_ISE)
{

I MIAT V=T s R A

asm{ "EMUELCPT:"): .~ embedded breskpoint

<7 confirm interrupt handling
[ *pTINER STATOS = 0=0001:
brkptcounter++.; -~ hy breakpoint countesr
# shift old LED pattern by one
if (sLight_Mowe_Direction)

1f{{uckctive LED = uchctive LED > 1) <= 0x0020) uchctive LED = 0x1000;
else

if{{uckctive IED = uchctive LED << 1) == 0x1000) uchctive LED = 0x0020;

/7 write new 1ED pattern to FORTF LEDs
*pPORTFIO_TOGGIE = usActive LED:

}

B3 MIATL—TRA > Dl

N—F9z7-TL—9RKRSAV b+

— 5 NN—RU =T - T L—27 R, NIT TV
—vay e a— REERTL ENRNTZOERITHE
FENTT, TORDY, N"—KU=T «TL—7 -
RA Y MTIETF v 7 Lo~y =T -1y
I EFERLET, 20Ty IR, mh AR ETF—
Koo NZAHER LUEJ, Blackfin 7 at& v Tlix, »
— R xT TV —7 WA MNE U T RA
he LURAZ c 2=y MZEXDEIAISNTHET, 6
Womas T+ yFRA b LIRELE 2HOT —#
A FRAL R LDRAERHY T, amo—F
T T L—2 « RA Y M 6 HOKEDMEST
RLUAFEIT 3WOGSET FLUARBICRETHZ L
NTExFET, 7—H e N—RU=xT « T —7 « RA
YRMI2MWEORET—% - T RLAERIF 1lEOT —
o7 RURAHEIPHIZRETHZ L TxET, ~n—F
77« T L—2 R’ A 2 ML, RAM 7213 ROM
ZATDOAEY THHT L ENTEET,
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Hardware Breakpoints#% &R L %9, 41z,
Hardware Breakpoints v 4 ¥ K 7 O®
Instruction<—Y M 125% Rk L £,
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Hardware Breakpoints: Device 0

Data 0-1| Instruction 0-1 | Instruction 2-3 || Instruction 4-5

Eniable Breakpoint

Skip C
Address Inl'r't:;al o Curment
|FFaoD32c | | [oooooooo | | |

Global Ereakpoint Dptions
[] Dizable Hardware Breakpoint/watchpaint unit
[]Enable Data AMD Instruction

[ oK ] [ Cancel

BA4.N—R 7 - TL—4RA Y M@SD)

WIZ, TNHOMAEVRFETINL S & T DR,
ot EEEIEEMBET RVAERIET R l/Xfﬁﬁ.
ERETDHIENTEET,

T—H T I RRADEE, TV BAODZ A TEEEL
FEAML, EBEAA, FLEWHT), =Iz21—v3
ERE N A—FT 20BN HY £, K 5T,
Hardware Breakpoints?” -1 > K7 ®Data~X—
ERLET,

Hardware Breakpoints: Device 0

Data -1 | Instruction 0-1 || Instruction 2-3 | Instruction 4-5

Enable Breakpoint
Address Skip Count Access Source

VIBPO:  [00000000 | (00000000 | [Both  v|[Both v

Oeey | | J=

Read

Global Ereakpoint Dptions
[ Dizable Hardware Break point/Awatchpoint unit
[C]Enable Data AMD Instruction

[ 0K l[ Cancel ]

B5.N—FY 7 TL—URA Y MNT—%)

WiZa—REFETTHE, NWEamSIT—4% - 7T KL
R e NRRAEN—=FRy T « TL—F «IRA |k LY
AHTHRESNEZT FLAR—FLIZLEx, Yoty
YafEl LET,
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2%y T e AT MR XA ICHKRETHE, Tty
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VisualDSP++H—3 JL(VDK)

VDK L, HEDOX A 2> uy s FhOEHEEY
T T DI TNEA N TH—FIVTTR, T
—va L lhHHEREOMGILEEMLET, 2D,
T_TO RTOS LFRIEEIC, VAT LARNDNT ZE VR
A2 R TRDTDZ ENREEEZZ2Y £97,
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TS B ET, ZOWELZMES &, FlixDAL v
REMIFCHERT D ENTE I (FTH, EIk
K, LT 4K L), 2 DTNy T « =—XD7eh
T, ZOMREITFFED AL v RNFETEINRWEH %
FrET D XKLL ET, K 612, VDK State
Historyw o > R &R~ LET,

VDK State History

State History

State History

State History 4 TargetLoad

[X6.VDK State History 74 > K

ANALOG
DEVICES

ALy REEIEMZELSERELTLEX
(:) W, BB AT D =— Rk EATHRER G L
TREILENHY £9, VDK State History
A RUIEEBEDOA Ly R e XA L
FTUAERDD DKL E T,
b9 1 OOMEART Ny 7 - TA 2 FUTHHVDK
Status A > R7Z, W—F/N - R=v 2 « =T7—OD
JRKZ R LEd, K 712, VDK StatusV 1 >~ Ko %
RLET,
N -

Parameter Value
& Cumert Tick 1
&~z Threads 6 Threads defined

#- & Semaphores 1 Semaphore defined
[ Events 0 Events defined
[t Evert Bits 0 Evert Bts defined
#- & Device Flags 2 Device Flags defined
®-&, Memory Pools 1 Memory Poal alocated
#-5 Messages 13 Messages defined
= (1) Kemel Status Errar
Code leStackCheckFailure
80000037 k Thread StackOverlow)
Value k00000000
PC dfa020d0

OEDE§
g

X7.VDK Status 74 > K
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(IDLEA L v R)Z R L THET,

F v L1 EEDRE

F vy va M ERREDONDSEIE, ETHYET LT
DT =<V URFE@T, BHlShDF
EDEENE IR S LTV D NG 2R L T<
7ZEN,

THI L 22O EMERBER ORIBEICER RN L S ICR XD
LXT, EHOMEAE LL A ~BEIT 52 Lick
D, ¥¥vi=-aryre—J%FKELTHRIILT
HBTLTEEEN, Bio®w s> a T, ZOEBORES
EEHHLELE, Sy v ad -4 LTT 7
Vor—varZFTL, WXy vaed—rF7
LCHERITLET, BIEoEVWEZHRAILET, $v
v ak A —rA 7 LTHRMBENEZ WAL,
VI =T TV r—ya VICHEASREND D Z
LARRLTWET,
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Xy ard—rFT7THE, TV S—a D
OO OEA I THREE LT, ZIRICEDLZ &
bHVET, ZOd, FHOEKEZ L1 ~BE) LT
Xy v arb A —rFDEFIZLTHATLLIIEZN,
RIEARE 291, 222 LLINICH D 22— R OfE Tl
NBEIWERIFINN—R YT - =T —PEETHY
B2, Sy v AT T T o ORETIEEHD
FH A,

BISN R ET HHEIZIE, EO N—Ry =7 - =7

— VT T THINDOE g o EBRLTLEE
AN

Tyvydadakt—LrY
Blackfin 7”mt v ¥id, Fv v o AEV L AA

Ve AEY LOMTaE— L U AL TOERA,

—fKIZ, =L UEY 7 =70 DMA F v %
RX Y v 2 a[RE L BT S NN A E ) OfER A
T RERTEHVAT ATHEIZZRZYET, v o v
23R —TFIINEDOT 7B AEZEBHTE 20
72, HOWT—HZRHEICHER L TP LAV ERE
FESHEEST, Y7 hU=7I1E, DMA 2 ba—F
MET VB AEINEZEBHOH DT A v 2EHITT 5

ZEITEY, ae— LU ERMERTOLERDH Y £,

EYAHBSEDMRE

ISR Tix, VY —RADF v r=abRy7HIELWIESFR
TITHMERHY FT, F72. RETI O v a2 &R
v T OEEMICHER LT ESW, RETI BNAH v
JICTvvasind e, BIVIABDRAT 4 703 A
F—TNEN, WIZRETI 2Ry 745 L, EHYIAL
DRAT 4L VIR TF 4 A —TILENET, Lo
T, BVWBRNEN OEI D SAHZE D IAHLY—E X « )b
—F NCEIVIAERRWGAIEL, RETI 22X v 7
Ty alWTL XN, CICHTOTa s3I
T, ROIERA NDENYAHNY KT &~ TL
7230,

EX INTERRUPT HANDLER (Timer handler)

FEED ISRIZHK L TEIV AR AT 4 T A X —7
T B EEE, ROFNIAHNY FT &flio TS
U,

EX REENTRANT HANDLER (Timer handler)

oV NT U NN RTUE, ISR ORI T
RETI 27w > =2 L, RTI BNETINDHERIOKDD
TRy 7 LET,

[F U ISR ~DA3I DO 0 K L 213572, Fl VA
FENZ 7 VT LTHH ISREERTLTLLEEN, =2
LzX, a7 A A~DGEE, aT XA~ 2 b
o—/L e LY ZAZNO TINT (XA <EVIAR)E » b
VT THE, BIVIAHANRZ VT SHNET,
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FIVABDOXA AT L5681, HY Y—2D
FERNORAT HREZEREL TS 72 S0, ISR M3
TR A28 5 & RWERIEMNO ISR b & A L)
I —bE2xENET, ISR 28 T5L ISR TOMHA
VY —2EEROTZENTEDH0, AX v M
REBRBTHENTEET, BIVIALDORA NTH
ETDHROX A TOREIT, AX 7 « A—n_"—Tn
—T9, FARNINTEIVIALTHERS XA FEhT=
T N—=F o ThH), AL v « F—=R_R—=Tu—%K
HT 2% 1 oD HEIE, K ISROBBETAE v 7 « RA
VHSP)EGAH LT, RAERAL v 7 O
W EN e F oy 7 T5H2 LT,

FEOH

Z® EE /— FTIE, M2 HEICfE T
% VDK ¥ —/1 & Blackfin 7't v HH§EEIC SV TR
BALE L7z,

oI, WIEHTLZYeey o )ary s LEY
a7 /)—<V VDR ETF=v s LT, MEITEE
HMTHDLINENEHER LT IEE, BEMOSAITIE,
BrESNEdERKZ2ZEHA LT EZSn, ooy o
VeI AIIKTHABY 7 N =T - AR — &
BD 50X, Y —LEFHALTWSZEE, VY
AL U= T I RRA X =T ILERTNDH I E
FHER LT Z 30,

AAY T TV r—arE2FTT 500, TV
— 2 a AR N RT WIS KT EEND
ABNY RV A =)L LT, LBERGFEITA
RO ME RN T TEBILITTHAILERLD F7,

EFICEHELZWOII»? HIS N~ KT =7 - =
T=MNEELTWEIN? BELTWVDIRL, [MOH
NABIWNEZITINN—FRT T - =7 =02 pLXod)
EEHHELET, XU T72IFARA—"—T 81 —[7
VA =T —LTWEHN?2 DMA = F—03%4 LT
LB EETRDEEF, TRXUT AT A AD
TN H E T,

HEMELZ BT HEE RS9, WIS En
T FEHAN, MEPRETIHELZ BT EREE
RRT DT ¥ ANMKELL 20 ET, BEMENRRL 22
HELN—TDORDIKLERELS 38T L,
a7 EEEALAFETLHE, a7 BIWERITIVAT
L RET DR ERERERFOL Y12
F9, 1ENZ 1 DOEKEENSELZ LICERLT
LTEE, BEEEZ THNRTITEENRONGEIZIT,
B AH LUWVEREORTOIRREIZRE L £,

VTR T « T L—J «IR"A v FERFEST, BEN
FBETHRIOTaeyOREZBHILEST, Y7 b
JxT s TV —7 «RA LV NEFBALIZEE, EIIZ
EHEAIT, AT L—7 « KA U P EIT. BEH
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WIIN—Ro =7 « T —7 « RAV "2 fFEoTLE
S0,

N—=KRT =7 - =T —IHINNRETIHAIL. v —
oY DAT—H A« LIUZAZNGFNENDRKNZ

AOFT, 7TRUT 4w 7 A ADRETFT =y 7 LT,

INHDANXY MR BREL TV D~ E T,

FAT L—2 « R4V PERIFNN—FRU =T - T L —
T e RA Y FEfEST, ZENENDOHN AN BT TA
N bEFTTFLTLIEEN,

Trace VA > RUEffio T, BIENRAET HEIOT 1
OB EBNLET,

% DT D712, VisualDSP++ TRegister->Save
RegistersZE R L T, §_XTHOL I RAZERAFL
F9 (X &),
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[»] Analog Devices VisualDSP++ - [Target: ADSP-BF561 EZ-KIT Lite] - [Project: video_in_out]
File Edit Session View Project JREvE=g Memory Debug Settings Tools Window Help

N 3
0= & % Qs G
| Save Registers... |
w X Uin Y Core » Ebug v
= 3
= 33 Peripherals =2m %
ADSP-BF561 Extended Regs 3

X8.L ¥ R4 {RIFHEE

FIZHATA2AT v 7O% T, MEAETZENT
ERWEAIE, PHILARVEMEERAESEH AN
fov—lroAEMBE, INSWT AN« FF—REHE
EIFBIENTEET, TR - F—ARELNT
O, TNl fERE2T Ak « r—AHE 0 THIA
M7yt BR—F « F—2HICEEHTLEE
VW ZAUC L 0 R RO BB RIREIZ /2 5 D T,
B AEE 72 R D RN D £ T
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misaligned address
violation

Exception EXCAU | Type: Notes/Examples
SE [5:0] | Error (E)
Service (S)

Force Exception m field S Instruction provides 4 bits of EXCAUSE.

instruction EXCPT

with 4-bit m field

Single step 0x10 S When the processor is in single step mode, every instruction generates an
exception. Primarily used for debugging.

Exception caused by a | Ox11 S The processor takes this exception when the trace buffer overflows (only

trace buffer full when enabled by the Trace Unit Control register).

condition

Undefined instruction 0x21 E May be used to emulate instructions that are not defined for a particular
processor implementation.

Illegal instruction 0x22 E See section for multi-issue rules in the ADSP-BF53x/BF56x Blackfin

combination Processor Programming Reference.

Data access CPLB 0x23 E Attempted read or write to Supervisor resource, or illegal data memory

protection violation access. Supervisor resources are registers and instructions that are
reserved for Supervisor use: Supervisor only registers, all MMRs, and
Supervisor only instructions. (A simultaneous, dual access to two MMRs
using the data address generators generates this type of exception.) In
addition, this entry is used to signal a protection violation caused by
disallowed memory access, and it is defined by the Memory
Management Unit (MMU) cacheability protection lookaside buffer
(CPLB).

Data access mis- 0x24 E Attempted misaligned data memory or data cache access.

aligned address

violation

Unrecoverable event 0x25 E For example, an exception generated while processing a previous
exception.

Data access CPLB miss | 0x26 E Used by the MMU to signal a CPLB miss on a data access.

Data access multiple 0x27 E More than one CPLB entry matches data fetch address.

CPLB hits

Exception caused by an | 0x28 E There is a watchpoint match, and one of the EMUSW bits in the

emulation watch-point Watchpoint Instruction Address Control (WPIACTL) register is set.

match

Instruction fetch 0x2A E Attempted misaligned instruction cache fetch. On a misaligned

instruction fetch exception, the return address provided in RETX is the
destination address which is misaligned, rather than the address of the
offending instruction. For example, if an indirect branch to a misaligned
address held in PO is attempted, the return address in RETX is equal to PO,
rather than to the address of the branch instruction. (Note this exception
can never be generated from PC-relative branches, only from indirect
branches.)
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Instruction fetch CPLB | 0x2B E Illegal instruction fetch access (memory protection violation).
protection violation
Instruction fetch CPLB | 0x2C E CPLB miss on an instruction fetch.
miss
Instruction fetch 0x2D E More than one CPLB entry matches instruction fetch address.
multiple CPLB hits
Illegal use of 0x2E E Attempted to use a Supervisor register or instruction from User mode.
supervisor resource Supervisor resources are registers and instructions that are reserved for
Supervisor use: Supervisor only registers, all MMRs, and Supervisor
only instructions.

ReN—FDxz7 - IT7—HYRAAERESEDIN—FT T 7IREE

Hardware Condition

HWERRCAUS
E(Hexadecimal)

Notes / Examples

System MMR Error 0x02 An error can occur if an invalid System MMR location is accessed, if a 32-bit
register is accessed with a 16-bit instruction, or if a 16-bit register is accessed
with a 32-bit instruction.

External Memory 0x03

Addressing Error

Performance Monitor 0x12

Overflow

RAISE 5 instruction 0x18 Software issued a RAISE 5 instruction to invoke the Hardware Error Interrupt

(1VHW).

Reserved

All other values.
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