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———— A block in the memary

Cache Memory

/
IRIANIARNIRAnn

External Memory

B DA JETGE 17 1 s A

DR A S i N A iRy TR A A (AL, T
EESLE VR

E T 1915 8 D

RGN A 25 IR RE— DN ERAE i S A7 b AT —
AN E 1 HbRBE, - DI MR R0 A 4 3] ey 1 2%
PERER iRy Ry R 101173 P TRE L3 B a4
oA At e HH B R L

;v_tv_/gy_/H_)
A set consists of m
blocks. Here m =2

//

PG FTE L 75
A7 s P (B n] DU e e 3 G b A A 2 (R A
e, PR 5E 4 A2 BEHLIN o

IR SRS 2 A, 4l Oh 2 A
AL R AR A it s HH BOAE AT BRAE Ry 2247
HRAT € K H AR Cal BCEAE H AR D, EAIN
Pen] Bz b e o AR, H AP
MmN, TR ey T 28 A I AR A it 2 S KK
2438 T — XU RIRAF i 2% o

Cache Memory

Set Associative Memory: A block from
the external memory can be placed
only in to a particular set of the cache.
The block can be placed anywhere
within the set.

External Memory

//

/ /
//
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5 SR
LR B 28 5 il G2 A A R KA o S 1A 1
PN AN [ ] 7L o

AT T T SR E

5 R IR AN AP AT

* WriteThrough (H5) : 15 E 5 N2 mi# 4
£ R ORI 2 T IR

e WriteBack ([FI'5) : {58 K5 A3 5H s
i . R R T (7 Y e
BNE LA

H T Yk S B He AR, T RR A T
M EShrEA (dirty bit) HIThaE, ZARE&M T
REYUER R OES (EREZAP EB8) 5
RET CRMESD o WRPCKRES, WA
AL, RERBT N, AR
HERBA R 10-15%30%, (B4EZ D
(4 DMA EHIZERIALFERE) 2 (Al MR —3
PERF, B SR B e

ERLE e STaliikes.

T S E R B IR 2T, Rk, fEmidss

e SN EERTp Ly

»  Write Allocate (573t ) « £S5 A I 4
bk, HE S LI ERGA 0 S b ERAE
EZTTEF, BRah SEeRaiT 2k
2L,

* No-Write Allocate (AE543AC) « FEIZIEFE T,
HARMPAS RN EEET, NARSNAT
s P IIE S, HASHEAT S S A A

Blackfin /=i 2% A7 fif A i Y

Blackfin AbPEARA — A7 fifay, Fefbam b rkae
(AR AF 1. Level 147fifgs (RICANIY L1 47
fitigs) Pt s g, (A B/, Level 2(L2)
Fl Level 3 (L3) frfifias 1 KIMAFitias 2, H
TH 5 T 2 JE Ay e BT

Blackfin 4bHIZs A H FEHs e S AAfitas b, JF
A PRAZ A E Y SRAM RIS 247 o AP G A L &
N EEATIS, DMA 5 ilas A pexrt AT U5 Ml
Fir Blackfin Ab 3 8% #A AR LT R s S A7 L
DL 3L T ADPS-BF533 Ab RS, 1E NS,

Blackfin 84 EHEZMELE

EEE I
ADSP-BF533 AbFH 25 80K FZ I v EIe A 174k
7%, Hrb 64K IE AR A SRAM, Hig 16K
TR E N FR A R A B R A SRAM . 5] 3t
] 7 ADSP-BF533 AbHL &% A7 fifi sy WLst, JFHiA
T RIRCE A TR A SIS AF/ISRAM I FR 2L
MAFREA mIRZ AL, Fe A g 4 A G
WAt TAE, B—Eg#n DIMOIB0E . X T
e, $a2 M AT 4 vT 0B A R FH et 1)
LRU 0% 84 LRU S0 o

16K 715 [ R A AL 20 DU 4K 715 1 1B
BEAS TR 32 MR RN RS 44080,
PR GRBEGAF AR TIN AL Ty 32 745 . AT
Ba vt 0 O md 2 Al as ) ol 64 A58
(8 7)) o DHit, B A5 EENA 8
7O B IR 5 R A o
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ADSP-BF533 Memory Map
Core MMA

OXFFED 0000 —p
OXFFC00000 — z —
OXFFE0 1000 s
OXFFE0000) —gejoomichred SRAM |
OUFFA 4000 —p e

. nstruction
giﬁ'gﬁ'} : Instuction SRAM
OFADSI0 —pf ER m Internal
&igggggg _; Fecsried [~ Memory

Ciala Bank B SAAM Cache
OXFFO08000 —p.
Diata Bank B SHAM Cache

OXFFI04000 — .
OxFF90 0000 o | Data Bank B SRAM
WFF&] —— o ;::;wkﬂ SRAM Cache
o i
giggiﬁ | Dala Bank A SRAM Cache
OcFEB0 0000 | Data Bark A SRAM
OEF00 0000 mmp oS -
OO0 0000 o
X200 0000 —pp Rctnc BTk 3
X0 0000 —pfriimeBark?
020100000 —gpflime Bark i [~ Extemnal
0X20000000 =0 Memory
DOR0000) —pf ot
000000000 —p 222 —
/& 3 ADSP-BF533 77 /i A misf

BN — N E RIS ES 2, br&t 4
R —H AR R . LRUARZAS . LRUAR SR
AHAL. B AU T B A7 B b bR &5 o AL
B, 7ELLFied, cache-block (/& ZZ7tk)
Ficache-line (EH#ZEF1r) nfLASHATH

K 6UL I T 4K 1 1 B2 AT 748 2 w2247
Hh ] 2R

ADDR TAG LRU

J l Valid data in block

Priority for the modified LRU Pobcy

LRUPRID VALID

To be used by cache controfier for LRU policy

Compared against the memory address o
determine cache-hit or cache-miss.

K4 758 it ZE e 19 Bl i 77

BB GEN A i 1A i 1 5 7 R e
T kR g A ik Hh ) Ry 18 47 LA KA 11 A7 10
'5 TG AL RO A7 2 A AU T I s kA
ATHAR, BIATf € Mk A e fanh, 5 Bk
iﬂ:mu FLRAHVLEE, BParrh, S0 A arH .

LR (B o) kil 0x10374956, % Hb il e 11
He 0 4l 10, ZHbhkr s 18 AL AT 11-10

XL R bR B 7O AW 54 10 A 23U
bR L

SUtHA T G ar s 32 457 ik 23 Ta] e S 2] i 1 22
e =S
‘ A31 - Al4 | A13 - A12 ‘A11—A10 ‘ A9-A5 | Ad4-a0

| Emaee

Address Tag: These 20 bits are
compared against the cache tag fo
decide a cache-hit or cache-miss

KI5 FFEF il s AL I 2 77

H_/
_
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WAY0
+
Tag Section Data Section BLOCKO
Tag
WAY1
+
Tag Section Data Section BLOCKO
Ta
TagSact Dntn Cnnti o1 e
4:1
T WAY2
“‘ . MUX [¢——
Tag Section Data Section BLOCKOD
Tag|
T
Tag WAY3
Tag Section Data Section BLOCKO *
Tas
Tag Section Data Section BLOCK1
Ta|
Tag Section Data Section BLOCK30
Tag Section Data Section BLOCK31

/& 6 Blackfin 75 /& B Z8/1 7 17 a3 P B — 4 B8 I

MR AR PN, FROEMAS TR AN | A AT B AT Valid I RTLRUAL R
MEEEATATHIE VT A, WANEAF AR TP IRAR | B IE R SRARE FUTE A WS B o v i 22
P IR AT B RIS A2 AR AN | A7AT . T THEEA T QAT 5 e T AT AT SR
FAAt AR AT, ALBEEAZRE— AL TR

Only One Invalid Way in the Set Incoming block would replace this block

) ) The ways would be replaced in the following order:
More than one Invalid Way in the
Cache Way0 first, then Way1, then Way2, Way3

No Invalid Ways in the Cache Least Recently Used (LRU) way would be replaced.

For Modified LRU policy : Way with high priority would not
be replaced if a low-priority way exists in the given set. A
low-priority block cannot replace a high-priority block. If all
ways are high priority, the low-priority way cannot be
cached.

A7 Blackfin 77 @ 22 17 119 7 ZE 1771 FF 0
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I IR AT IS Vs ) AAF A8 H I 32 77 (-
AP M, AR AT IR H bRt S
(Fottdik e =445 A5Gk 4 SR oo N AT BEIGRE K I
HMERAEAk s B OGRS HFRtE4, R R
NP s bk B E = A7, R 2B

Hir T BT R=AT HIER I
WDO WDO, WD1, WD2, WD3
WD1 WwD1, WD2, WD3, WDO
WD2 wD2, WD3, WD0, WD1
WD3 WD3, WDO, WD1, WD2

K2 FEZT TR

R G AT P INBAE SR A A 64 A1)
TGN 4K TR A A 2]
4 NOWATHE G o AT TR b a8 evrAL
BEEAZ MBI IR 1 SN A7 A 2 Vi R I v i A7 AT
) Hs, AN AEAS B I EEAT 5 N R A7)

T G A7 s IR BE
82 IR AR WU MAL I BUE 7 X LA AR
AR A A TR, ST DU R

EE—

YRBBUC IS CRFR AR 25 A7 4 PO Y.
REEAL  ZEHA S AT e, A IFLUSH
T84 7 BE B [0 i BRI A R 4R A

Code-2 524 (ZFEAHKM) ZIP ST Ut B Wit
BN AEAE (P R (ANt g D SR A7 RN
T, AR T RBFEE Wayl, Way2,
Way3 (Way0 A4l ) THH, FEXHE4ER 1) pa 5L
AT BRI, K IX e pR B R A7 ) WayO i (A
i HAh T B AR B ), BRI ER AT ABUE Way0
T (Wayl, Way2, Way3 A8 , b5 LA
R AT A A S e Way1-3 sk,

Blackfin HE E G2 P i 7S L &

EERIE Y

ADSP-BF533 4 FE 25 64K 75 1 Fr Bl A7
%, o 32K ATl RS SRAM, 4 32K
FATAHCE A AT 16K T A g e B,
T AN AT R B s S A B R SRAM

B S A RERS e T AR AN U SR
{rfitids o ot s oA 42 il S e ¥ fd ) LRU
M ((HESHI B A GBS R 2 MR 2 A7 —FFis FH el
HER) LRU 5608 o 84 16K 75 () ik A7 e
WS A DUAS 4K E TR B TR 64 A4
MR (RN 44 E, ool 32 4791
W T nl T A s T AT (A A B s, B
RG] 16K ATk 32K 7Y,

ADDR TAG LRU DIRTY VALID

l l Valid data in block

Cache block has been modified
To be used by cache controller for LRU policy

Compared against the memory address to
determine cache-hit or cache-miss

K8 LU i B G 7 Bl Fvids e 27
LR Rk G AF R, REATEAT A Rk
ke iy, K 8ui Ml T 8l my i A7 B b (1w
GBIy, [ OULH] T AK Y 1 1 B dn ] £ o dfs
IR AT T AL o
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WAY0
Tag Section Data Section BLOCKO
Tag Section Data Section BLOCK1 < »
>
WAY1

Tag S ) ) < » 2:1

Tag Section Data Section BLOCKO bl "

MUX

Tag Sf

Tag Section Data Section BLOCK1

Tag Section Data Section BLOCK®2

Tag Section Data Section BLOCK63

& 9 Blackfin 207 a2 7T B — XKESF A TEHK

10U T 32 A7 [ b1k 245 [) 2 2] ke Ssf 39 vy
SR iAo AN PUER AT e A e I 2%
AIE, M3 DCBSHL RS AN, Huhik = ] H )
£ 14 5ifr 23 A THEFAEE > 16K 15 s
B,

EERL TS T

ANEAFARS S A AN O Rl 0 e 2% i A7
5o W1 2% 1 # —Data Cache Protection Lookaside

A13|-A12

%(_/

A3l - A14

Address Tag: These 20 bits are compared
against the cache tag to determine a cache-
hit ar cache-miss

Buffers— DCPLB {1 5€ X , B — G PEHL

ATDVHOTACE . FIEL R ERI T —FF, f7flids

GUA] B -

o BEALERGE, BEEHSHRARE.

o O E O AR T B TS A I 0 T e e A
17

Set Select : Select a set out
of 64 cache sets

When both cache Bank-A & cache Bank-B are enabled:
If DCBS=0; A14 selects Bank-A or Bank-B
If DCBS=1; A23 selects Bank-A or Bank-B

K10 Sh B 17 i it AU ) (2 1 B P e 22 1 Y IS

R G AE A B A Blackfin®AbBE 2% (N ] (EE-271)
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FesaEERTT (MMU)

Blackfin Ab# 8% G5 —/NET TR MMU, %5
TCAE T JZ THI 92 Sl A7-fifh v 30 B N () 22 A7 66 ) RN AR
JEPERE B, MMU ] S2ELRAS 16 A A 28RS
FHEAAERS (CAM) B, BN NOFRCHZEA7fE
TG MM 2E (CPLB) fliid%F.

Zrrae IR IEa: (CPLB)

CPLB R AR NI 5 ST 45 58 A7l o T
(A7 AE TR @ . CPLB A w4y hi54
F%ds CPLB, M. 16 4~ CPLB (F£k ICPLB)
ANEH TR AR, 75k 16 4~ CPLB (WA
DCPLB) ATl fL. BB AA G2
254728 (IMEM_CONTROL) FI%H £7fifs a4
H%7-9% (DMEM_CONTROL) HAH N A 7] L
{fifit ICPLB F1 DCPLB. %4~ CPLB NH#SH—
X} 32 7 HR o

V=5
ICPLB_ADDRI[N] & X | CPLB Hiis ik vi i
(RS dh bk

ICPLB_DATA[N] & X T CPLBH 1A £ i i 1 vT
[ JE M. & 1180 T ICPLB_DATAZ A7 g8 4%
LB R H T

HH
DCPLB_ADDR[m] & X T CPLB #iiAfHiiik it
THI RS b
DCPLB_DATA[m] ;& X | CPLBH IR i ) 5T
JEME. K 124 9] T DCPLB_DATA A7 28 1)
BT B L) RE

A7 il % DU e DU &

TN CPLB A RS — AN RL A7 il g UL 1HTAH XS
IV RS i w3 P ST i ) el
Hull 3R 25 xCPLB_ADDR[N)32 it T 774t 2% T i
[P SE L, BRI FF Y xCPLB_DATA[N]f&
SE UL RN R

T A A

Blackfin A7 fifi #% &5 12 3 3¢ DY A A [m] 19 02 11 2K /)
— 1K 5, 4K FE, AM AT EL AM A . U
WAIAE S SR 55, HLUT S 20U T B T K/
(PG AL

1 R 2 1A AN ] R e A s FE 77

USRS U E SO AN ] S Ar, W i A
KFFHAZ TRV ) o X LUR SO0, A7 A ds 0T
T 5 72 SN AT (R 2 A

o B BIAEAE SR HIE T 170 W%

o UUH P BRI RE AR DR O
VRN B T A7 %A )

G s
AR TR A, sV B el 547 2
SRR E A

ST G 15 2ehris
AR TR At et e [ SR
B E SO AT R G N A R, ARV IR B 2
i, PLoE s B

G L s
Hi A7 it as CPLB A7 P hs e Az o0 9l FH 48 AR
TR PR A E /A L6 AR . T 8 5 7 1)

JH P L G P B A
AR R 128 VA /A 1 T IR ) B A
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ICPLE Data Registers (ICPLE DATAX)

For Memory-
mappad

31 30 20 28 27 26 25 24 23 22 21 20 10 19 1T 18

addrasses, sea

Table 6-5.

16 14 43 12 41 10 0 2

|n |o |u |u |n |n |o |o |o |u |n |n |o |0 |0 |n | Reszet = 0x0000 0000
L

—

b PAGE SIZE[1:0]
00 - 1K byte page size
01 - 4K byte page size
10- 1M byte page size
11 - 4M byte page size

T 6 B 4 23 2 41 0

Plefofofefofefefofofofofofofoye]

CPLB_L1_CHBEL Q

Clear this bit whenewer L1 mamaory
is configurad as SHAM

0 - Mon-cacheabla in L1

1 - Cacheable in L1

CPLE_LRUPRIO

See “Instruction Cache Locking by Line™ on page 6-19

0 - Low importance
1 - High importance

|_'C:F‘I LE VALID

0 - Invalid {dizablad) CPLE
antry

1 -Walid (anabled) CPLE
antry

CPLE LOCK

Can be used by software in

CPLE replacement algorithms

0 - Unlocked, CPLE entry can
be replaced

1 - Locked, CPLE entry
should not be replaced

CPLE USER RD

0 - User mode read access
generates protection
violation exception

1 - User mode read acoass
pamittad

/411 ICPLB_DATA & 7 a8 [ B R 1) 5

BUEFrds

Bisg CPLB NH, ZEYEXsh& 76k a & B+
HH . 48%E CPLB AH, CPLB ARt i
AL EFR A e R S A B

LRU 7L E#

ZE M e FR 142 CPLB BRI, W4 e
JUH 5 X LRU 460 Cailfil) , IFEE % LRU
TS AT

55 BRIS FVE” AH SR UL T JE 1 AL BEATAE S DR A
XFFAE OS AR RN FARRS (8] BEAT 70 X B A 1) 5K
W, BRFRTEZIhRE. P AIE A 2 AN A
MERRE, BEAERFE XA B OGS, XL
Tt PR IR AN RE M AP ZR A VT ) . {H /& OS WAZ AT
CAVS 1) BT A A7 a6 A [ 2 Hh E AN TR 1)
CPLB Jc & Bl S A5

MAfFRE CPLB I, X TR0 1) ()R bk, 7E
CPLB R A E— "% CPLB AN, ik
Z5 | H e R B CPLB A,
2xP7 4 CPLB 34 .

TR R

W, A gt CFh TR 1
) HT CPLB H2H, Fra{EiiEi) CPLB A
10 AR A7 75 00 TR R 7 R b Gl AL T
SRAM ) , MFHEELE CPLB i, [N HFFAL
Tt T THIFE IR FF 2 P CPLB AN H, R
CPLB ik

X FNBI R A e A, e X —dHS 32 A4
CPLB A [ AHf541#) CPLB Hii& #745(16 4~ ICPLB
116 4~ DCPLB) , XFhie XFR A a& 7 s

PR, S A T IR R A A A i A
it
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DCPLE Data Registers (DCPLE DATAX)
For Memory- 31 30 29 28 27 26 25 24 23 22 24 20 19 1B 47 16
mappac lefefofofofafofofofoJoJofoofo]o] Reset=oxoo00 oooo
addresses, sea
Table &-6. PAGE SIZE[1:0]
00 - 1K byte page size
01 - 4K byta page size
10 - 1M byte page s!ze
15 44 1342 411 10 © B 7 & & 4 3 2 1 0 11 - 4M byta page siza
[efofofofofojofofofojofofofofuio]
CPLE L1 AOW L CPLE VALID

Walid only if write

through cacheabla

(CPLB _WALID =1,

CPLE_WT =1)

0 - Allocate cacha lines
on reads only

1 - Allocate cache lines
on reads and writes

CPLE WT

Operates only in cache mode
0 - Writa back
1 - Writa through

CPLE_L1_CHBL

Clear this bit when L1 mamary is
configured as SRAM

0 - Mon-cacheabls in L1

1 - Cacheabla in L1

CPLE _DIRTY

Walid only if write back cacheable (CPLE_VALID =1,
GPLE_WT =0, and CPLE_L1_CHBL =1)

0 - Clean

1 - Dirty

A protection violation exception is generated on store
accesses to this page when this bit is 0. The state of
this bit is modified only by writes to this register. Tha
axcaplion service routine must set this bit.

0 - Invalid (disabled) CPLB entry

1 - Walid (enabled) CPLE entry

CPLE_LOCK

Can be used by softwara in

CPLB replacement algorithms

0 - Unlocked, CPLB entry can
b raplaced

1 - Locked, CPLE entry should
not be replacad

CPLE _USER RD

0 - User mode read accass
genarates protection
violation exception

1 - User mode read accaess
pemittad

CPLE USER WR

0 - User mode write accass
genarates protection
violation exception

1 - User mode write accass
pemittad

CPLE_SUPV_WR

0 - Supervisor mode write
access generates protection

violation exception
1 - Supervisor mode write
access permitted

/& 12 |CPLB_DATA 7 17 #5 717 BER H 1)

XTSI At A B Y, O 3 757 26 ) g

CPLB A1, 5 16 1~ H 1) CPLB ZF A7 28 AN Kk
Ho TEXFBEMT, CPLB W JCll & N E(FE
16 M, ARSI H T —4 CPLB Hrk e X
I T, = md, I H AT
O S S/ N | B = S | R I
(XCPLB_FAULT ADDR) . S AbHFE il
AR EE A CPLB R ITHRE AN, XFE
{EAER) CPLB A Lgh il LA B ) CPLB A A .

CPLB & s ms W v AT 5, tnl DARE 2%,
REGERME . HWHWRESAE 25 G0
[P hEE CPLB IR FF LA T, fERXFhF i
N, SRR AR SS TR

o IRATLHAMP
e DAGO T Ay
o DAGI T H A Ay

A5 3 IR T DCPLB iy v 1) 5 Ak
BRER?, DCPLB B Ml T R vH A A A 1 i
Jiie

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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L1 Instruction Memory Control Register (IMEM_CONTROL)

31 30 20 2B 27 26 265 24 23 22 2 20 19 48 47 46

OxFFEQ 1004 IO IO IO ID IU ID IO IOIU ID ID IO IO [+] IU IU I Reset = 0x0000 0004

15 14 13 12 41 10 9 2 7 6

5 4 3 2 41 0

Pefefefefededefeqe]e fo]afefofe]i]
| |

LRUPRIORST (LRU

Pricrity Reset)

0 - LRU priority functionality is anablead

1 - All cached LRU priority bits (LRUPRIO)
are clearad

ILOC[3:0] (Cache Way Lock)

0000 - All Ways not locked

0001 - Way0 locked, Way1, Way2, and
‘Way3 not locked

1111 - all Ways locked

I— ENICPLB {Instruction CPLB

Enable)

0 - GPLBs disabled, minimal
addrass chacking only

1 - CPLBs enabled

IMC (L1 Instruction Memory

Configuration)

0- Upper 16K byl of LI
instruction memory
conflguned as SF!AM

also invalidates all cacha
lines if previously
configurad as cacha

1 - Upper 16K byte of L1
instruction mamo
configurad as cacha

/& 13 IMEM_CONTROL #7745 /71 B R I 1) 5

Ta- MHHE R A Ab 3

ﬁd‘émalwmcmmmL%ﬁ%ﬂ
DMEM_CONTROL Zif7#%, v LA AFRe/AE 1L
F5 2 FB S I G AE o S Uk B A0 o] £ B 45 4/
i = AT

o FMRERIEEAEZ AT, L ANNC E A REAT 2L
(] CPLB iR 5%

o CMAPfEASVEE N S GEATI, ANEE T
(BEANRe L A FE S8 N 4%, AR
DMA) .

BT HIHE A% (IMEM_CONTROL)

K 1348 TIMEM_CONTROL 77 17 %8 1 &AM
B TR

BB 2 H 5 72 (DMEM_CONTROL)

& 1418] T DMEM_CONTROL %7 17 #% 1 AN [ {1
P S L ThRE

e & FEEF T
R 2 Rk G A LI T iR A =Rl

(@). IFLUSH 45540 FH T4 £ i 2% WL SR o () A
FREHLIETERL . HHATHE S IFLUSH[p2] I,
W p2 R ARt O N\ mid 2%
12, WPATE FIRTEL 5, AN I s 22 A7
TS TER. M4 N IFLUSH[p2++] £ X
I, e I3 O SR AR AT R/ (il
3241 .

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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Data Memory Control Register (DMEM_CONTROL)

31 20 20 2B 27 25 26 24 23 22 24 20 19 18 47 16

0xFFED 0004

Tedee oo o fefe oo Jofofe]o oo ] Reset=oxooo0 1004

15 14 13 412 41 10 9 2

Pefofe]tfofofojofo

5 5 4 3 2 40
Jofofofofofo]]

PORT_PREF1 (DAG1 Port

Prefarance)

0 - DAG1 non-cacheable falches
use port A

1- DAG1 non-cacheabls feiches
use port B

PORT_PREF0 (DAGO Port
Prefarence)
0 - DAGOD non-cacheable fatches

use port A

1 - DAGO non-cacheable fetches
use port B

DCBS (L1 Data Cache Bank Selact)

Walid only whan DMC[1:0] = 11, for ADSP-BF532

and ADSP-BF523. Datarmines whether Address

bit A[14] or A[23] is used to select the L1 data
cacha bank.

0 - Address bit 14 is used to select Bank A or B
for cache accass. If bit 14 of address is 1,
salect L1 Data Memory Data Bank A; if bit 14
of address is 0, select L1 Data Mamaory Data
Bank B.

cache access. If bit 23 of address is 1, select
L1 Data Memory Data Bank A; if bit 23 of
addrass is 0, select L1 Data Mamory Data
Bark B
See "Example of Mapping Cacheable Addrass
Space” on page 6-33.

- Addrass bit 23 is usad to select Bank A or B for

ENDCPLE {Data Cacheability

Protection Lookaside Buffer

Enable)

0 - CPLBs disabled. Minimal
address chacking only

1 - CPLBs enablad

DMC[1:0] (L1 Data Memaory

Configure)

For ADSP-BF533:

00 - Both data banks ara
SRAM, alzo invalidates all

cacha lines if previously
configurad as cacha

01 - Reserved

10 - Data Bank A is lower
16K byte SRAM, upper
16K byta cache
Data Bank B is SRAM

11 - Both data banks aro
lower 16K byte SRAM,
upper 16K byte cacha

For ADSP-BF232:

00 - Both data banks ara
SRAM, alzo invalidates all
cacha lines if previously
configurad as cacha

01 - Reserved

10 - Data Bank A is cache,
Data Bank B is SRAM

11 - Both data banks are
cache

For ADSP-BF521:

00 - Data Bank A is SRAM,
also invalidatas all cache
lines if praviously
configurad as cacha

01 - Reserved

10 - Data Bank A is cache

11 - Reserved

/& 14 DMEM_CONTROL #F /7 #sH917 B R H- 17

(D). ¥ R IR G A AR B FR 'S 1, n] B
OB bR & 4 o ovaid AL .
ITEST_COMMAND 25 47-2% ] A i) b5 & 3B 43
GANHUE. N TR L.

(. % ff ® 4 m &# % fF £ &%, ¥
IMEM_CONTROL % {745 4 1 IME A 35 22 R
Al ZERAEREE B mE A P T A A A
(A R o X IMC A BT S n] FRIR AL RE oy
STy N

B mE R AT RS

(8). PREFETCH {54 [ il =K — M7 /M S L1
IR AT o

(b). FLUSH 454 Re At Hcdfa v 13 22 A7 19 A A7 fif
858 (M R G AT R A o I R A7 I B AT
WS, WIRLS5EAT IR, S RINESE &
AT TARICIZAT D R

(c). FLUSHINV $54 & i 504l m i A7 AT 5
FLUSH 5 SR ThRE, I8 ok 22 47 145
SEMATTERL. gtk R B, WAL
IR RIS, Rat—k

L

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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Instruction Test Command Register (ITEST _COMMAND})

31 30 20 2B 27 26 26 24 23 22 21 20 40 18 47 46

OxFFEQ 1300

Pefefofoqofefofefofofe Jofofefe]o | Reset=oxo000 cono

WAYSEL[1:0] (Access Way)
00 - Accass Way0

01 - Access Way1

10 - Accass Way?

11 - Access Way3d

(Addrass bits [11:10]in SRAM)

16 1413 12 11 10

SBNK[1:0] (Subbank

Access)
00 - Access subbank 0
01 - Access subbank 1
10 - Access subbank 2
11 - Access subbank 3
(Addrass bits [13:12] in
SHAM)

5 4 3 2

0 9 8 78
Elofefofofofefofole|

SET[4:0] (Set Index)

Selacts one of 32 sets
(Addrass bits [9:5] in SRAM)

i 0
olefeleqefe]
—

RW {Read/Write Access)
0 - Read accass

1 - Write access
TAGSELB (Array Access)
0 - Access tag aray

1 - Access data amray
DW[1:0] {Double Word
Indeax)

Selects one of four 64-bit

doubla words in a 256-bit
line (Addrass bits [4:3] in
SRAM)

/& 15 ITEST_COMMAND & 77 #s 17 B & H 2 g

Vi 7] TR 2 A A

MLL A 2R e BN SR AR I, A PR X
IDMABIANREEL#:V5 I), {HFHITEST_COMMAND
A2 FIDTEST_CMOMMAND 23 45 2% A] LATE 5
oz m AT s
DTEST_COMMAND 77 {7t vl LA V5 0] 454
SRAM . 15U TITEST_COMMAND % 17
RN B, & 1615 T DTEST _COMMAND 25 4%
AL B .

Vi RfE4 FEEAT

ITEST_ COMMAND 254728 0] TV ) 354 mrik
AP B s 5B B G 0

R GAF T LYy 4 A 64 4777, W] LLIE£E )

HAEE—ANF . MmN, ks
AZF| ITEST_DATA[LO) Z A7 asdl, 45 ks
170, ITEST _DATA[L0) %47 2 4 MMEK 5 N =
Ho A

25 bR R A, 32 A7 A bR AR AR N B
f& 1 ITEST _DATAO Zi1iws.

40 E2B {H 0x0C010360 5 A\ ITEST_COMMAND
AT, ZIR W N FBE LRk 27 1 way 3 12
Wbra&, JEALH4 ITEST DATAO Zifrss. Ak,
5 N\ H 0x0C010362, MJK; ITEST_DATAO #i {74
W N AR T FE L R 27 1) way 3 BT X
PIPARETB Iy o U7 AR TR GREES) i,
ITEST_COMMAND A7 a5 AL 3 FIf7 4 B

.

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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Data Test Command Register (DTEST COMMAND)

31 30 29 28 27 26 26 24 23 22 21 20 18 {8 47 16

OxFFED 0300 Ix|x|x|x|x|x|}t |3l B

| x |J( |X I [ % = ¢ | Reset = undefined

Access Way/Instruction
Address Bit 11

0 - Access WayQ/'Instruction bit 11
1 - Access Wayl/Instruction bit 11
Dataflnstruction Access

0 - Access Data
1 - Access Instruction

0
1

Data Bank Access
For ADSP-BF533:
0 - Access Data Bank Aflnstr Memory OxFFAQ 0000
1 - Access Data Bank B'Instr Memory OxFFAQ 8000
For ADSP-BF532:

0 - Access Data Bank A

1 - Access Data Bank B/Instr Memory OxFFAQ 8000
For ADSP-BF531:

Subbank Access[1:0]
{SRAM ADDR[12:12])
00 - Access subbank 0
01 - Access subbank 1
10 - Access subbank 2
11 - Access subbank 3

0 - Access Data Bank A (Valid when Data/Instruction Access =0
1 - Instr Memory OxFFAD 8000 {Valid when Data/Instruction Accass = 1)

15 14 13 12 11 10 9 & 7

5 4 3 2 1 0

| KN ENENES B3 BN ENE
I

L
| 3 S BN |
[ | ]

Data Cache Select/
Address Bit 14
0 - Resarvad/Instruction bit 14 =10

1 - Select Data Cache Bank/Instruction bit 14 =1
Set Index[5:0]
Selects one of 64 setz

Double Word Index[1:0]

|_ Read/Write Access

0- Read access

1 - Write access
Array Access

0 - Access tag array
1 - Access data array

Salacts one of four 64-bit
doubla words in a 256-bit line

/416 DTEST __COMMAND &7 72781917 B K H 1013

55 N{H 0x0C010374 ¥4 11~ F 1 vk 27 1) way
3 M ZAE M AT, R AL R
ITEST_DATA[L1:0] % /77341 "5 A\ {H 0x0C010366
$| ITEST_ COMMAND % 17 #% , W ¥
ITEST_DATA[1:0] %5 £7 w41 HH (PE AL 247 145
A TR AT B 1 B 27 1 way 3 () AT R
M5 0. fEE MM EAFN, LAMAS
ITEST_COMMAND % ff #% < 0 & 20 & A
ITEST _DATA[L1:0] & A7 283 .

Ui ) B3 RR B AR
*y DTEST_COMMAND 75 17-#% 1 AL 2435 Z 0
DTEST_COMMAND & 47 # 5t v FH T~ 5 [l £ 4

IR G AT IR s bR A . R A R
B 2 7] 5 N DTEST_DATA[L1:0] 7% 47
A, BN

2005 ) by A& B, 32 kR A E AT A
DTEST_DATAO #FfFaaliE ML H .
ZEIXFERITE L, DTEST _DATA[L:0] %7 A7 284
BT 225 N s e A 1TFF 0, B
39,wayl I E L) 0, ) DTEST_COMMAND
PAFPEE NMH Ox040004E5 Riv], (HAEGi%%A(F
P57, DTEST DATA[L:0] Z A7 s 4 20 N2 44 .
FE Ui 0] B4 R T 98 A7 R ) (bit24=1) B,
DTEST_COMMAND 2572547 14 1B K H

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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Vil $54 SRAM

21 DTEST_COMMAND # A7 25147 24 BT,

AR H U R34 SRAM . 64 {75 1] LU
54 SRAM 144y DTEST _DATA[LO) i 17as 4,

g \ DTEST DATA[L1:0] %% 17 & 2H 1% %y 3] 45 4

SRAM . Ak, TR ) A7 fif 2% ) 8 N1

TAET BN, 20K DTEST_COMMAND %
TERS AT 2 BAL, A7 3-10 DAZISY BL k4 15 1) s
HERIAT 3-10. F REIX MRS O, BB TR A0 A
e E OXFFAQ7935 (1)1 N 2%, ixthlibAr
B AP 7 TIO wo  E A  T=
(OXFFA07930-0xFFA07937) -hik[fj3& /N Ee,
gt o K ¥ 0x05034134 i # #
DTEST _COMMAND 2717 #%.

Visual DSP++J 4% > fF

Visual DSP++ T H SCHF s 9 i A7 i o B 2l LA
TR R R PR K TE AN R AT AE VisualDSP++
Complier Manual for Blackfin Processor ##k %I,
T2 FIEE = O A7 7] LB e [m] I e, L
G PR A7A ot S B AT DASRAZ E

CPLB #zl

W4 R sAr 5 cplb_ctrl Al #E#I%H CPLB f#)
XHE, HAL RN C APRETA A P RIZ TR, M
HICgm A FRATAH A 1% B WEA A ST
RS2 BfERE T CPLB 248, BRI, %4
w0, RAEAKAMIAE CPLB. %% 487~
retain_name N5 cplb_ctrl — &1, XFE, 7F

fEREIC G, B d i AN SR %A 5

WL LA LR 730 LAskc3E_ cplb_ctrl R :

o HILLKRZAR B E A YIS E N A R,
TXFE AT LA 0 2 T 1 8 S

o AN EALEIEAT T, Al IS
debugger H AR %A = 1) 4ERE (linked-in) hiz
A, XFE, BAREPASEERH TiZE RN
AN A R

CPLB %%

2 cplb_ctrl fdifiE CPLB I, 2 shfE A il i
M7 7 __cplb_inite i TP E—AR P R
A FE AR CPLB, Ffff Befr oy DRy ilif . ERIA
FITC & i SCF cplbtabn.s & X, 1Z% AL T
Visua DSP++\Blackfin\lib\src\ libc\ert, H:A n 24
Blackfin AbBEES 113 70 G

MAFRE R AT, F Sk BRI B
CPLB Mt . R, H ] Pl il ik
ks X A T CPLB B, (B8 Mty o
WAL B A TRE SO e, DB R E L

THE “example5” B T anff &% CPLB Bl & 3K .

S AL EALH

AR A, RIS, ]
Be— X7 230G 241~ CPLB. {EIXFE RS,
24 R PP B D 1) s 1) CPLB AT 74 i A7
fiti I, 28l RER 2 BU a], XK1 CPLB
A7 o

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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Visua DSP++ZEAHE T H T X il CPLB &
FEPRERE, Fh_cplb mgr. 45 b BEREL A E
HIL CPLB Rinth (L2 A b alig 4k
fird) BB Z TR . _cplb_mgr w5 S
LB (R AR E ) CPLB SR M7 i 4E, I H
B o — AN S 1 CPLB . 1 5K A R
CPLB, MERIA G sh A2 A 223 44 9 _cplb_hdr
BRI S5 AL AR Y, AR AU T-K CPLB
ERSHE, IR AR _cplb_mgr. W IHEEH
FUER B S5 AL BERR 7 ok Ab B SE i Ah S
o

MMR #ti&

PLR fEfif g Wit 25 A7 28 FH T ADSP-BF533 1414t 2%

B,
IMEM_CONTROL
ITEST COMMAND
ITEST DATA[L:0]
ICPLB_DATA[15:0]
ICPLB_ADDR[15:0]
ICPLB_STATUS DCPLB_STATUS
ICPLB_FAULT ADDR | DCPLB_FAULT ADDR

7 3 CPLB /71 #5051 27 17 7%

DMEM_CONTROL
DTEST COMMAND
DTEST DATA[LO]

DCPLB_DATA[15.0]
DCPLB_ADDR[15.0]

Blackfin fi7 4 7= i i) R 2 7 fi 2 BL B

DL BB SHE ) S ADSP-BF533 b 3 25 1) ik 9%
TTAF A T B AN R S A AR 4 o], XL 2%
[6)FfiE T+ ADSP-BF531 #il ADSP-BF532 4b ¥
Ao AN FHSCRY SR AL SRR ARGt v DL T
ADSP-BF531 #l ADSP-BF532 4b 3 2% ,

ADSP-BF535 AbH 4 Hh n] I B A e i S A7 1) U
FIEA At we e 55 ADSP-BF533 A [A], 4Rifi,
ADSP- BF561 4b# 25 Hh n e B A e 1 2% A7 1) £
FFe A (k285050 ADSP- BF533 &b P28 (1
% . ADSP-BFF535 fil ADSP-BF561 b Hl #% [{145 4
10 4 e 2% v AT A G B AR S ADSP-
BF533 —#f, {HJZH4L MMR [RHhikFiAr B e X
HER, ENESEEAA WIT LIS,

458

AT T Blackfin AHEZE L A FE2 R8s =
HEMAFAE AR, e T ml A7 ey ik
B o N FH SRS rh Ak 1) S RE A Qi 3 B
AR A A A A A7k 4% (1) CPLB iR 17,
AT BE /AR 11 H8 2 T v T 28 1 A7 fis 2 R0 i
AT CPLB i, LLATR A 2 i it 4 (1) 18
B e, FN S’ T AR ZE S
XTEST_COMMAND 1j [0 §5 2 1508 25 47 %% o

F T2 Ak B AE Blackfin®ib g8 N ] (EE-271)
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(i

ASCRIAHZRHT ZIP SCAFAFE R AR AR

(@ HTHUE CPLB HiIAFFRIFR A 1A s O A7 fids 2 [ RE A AL S 451

(b) HT CPLB 5 Ab B 1R A A 1451

(©) HTHR4 Mk 2 i A7 i % B B8 I FR AR AL S2 41

(d) 0B E s T LR AT i s T R A TR AR A S

(e) HIT Blackfin miik 2 70k 2% 1K) Visual DSP++1 g = 45 R e A C Al s 451

276 3R

[1] ADSP-BF533 Blackfin Processor Hardware Reference. Rev 3.1, May 2005. Analog Device, Inc.
[2] Computer Architecture A Quantitative Approach. Second Edition, 2000 David A. Patterson and John L.

Hennessy.
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