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3.1 Overview

AHB System L' I Master- Slave > Infrastructure = ?‘}B 73 FE 5 < B AHB bus Y [’ElﬁE?J(transfer)
fﬂig I master Fr3E 1} > Fl1 slave Fffl ?‘J [ﬂ“ﬁ% ° [} infrastructure FIF! 1 arbiter > master to slave
multiplexor > slave to master multiplexor > decoder > dummy slave » dummy master Fi=' 7Y o

AHB VAT F ]%:F;l arbiter > LA EL LI $2 multiple master » WI#P;:%I arbiter < 1Fy - ]
decoder FI[RLETH A VA > - multiple slave | B8/ [HE transfer B9 slave iRy ff
multiplexor E'UiF IEFG bus iU routing(£% 7 {f1¥'] tristate bus) }H bus HAVFHEET: master #! slave
FITESS > u%ﬂ 3.1 32" multiplexor = master/slave ﬁa\?ﬂllﬁﬁ/ °

Master to Slaver Multiplexor Slave to Master Multiplexor
Master _,_> » Slave 1 Master | < Slave 1
A A
> -
Master o Master |
B » Slave2 B < Slave2
» Slave 3 Slave 3
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ELYI: F bus Ffﬁlﬁ?ﬁ@%% » fi' '} 53 A% clock - arbitration » address » control signal - write data
read data > response signal = 71 - [i%73" clock = arbitration F\5k LV It > El gy JQJ«EFFJF" ﬁnw;{_}
multiplexor ° b‘“ MIH master to slave multiplexor fVFHHfE | address, control signal, write data il

%'%EIH slave to master multiplexor fIV}/[[#| read data == response signal

[P table JEHTTE Y AHB P 1) SRR 3R o 5 U SO AT R R
RTHT TR S F ) LA ]G

HCLK Clock source Bus Clock - All signal timings are related to the rising edge
of HCLK -

HRESETn Reset controller active LOW - reset whole system °

HADDR[31:0] |Master 32-bit system bus °




HTRANS[1:0] |Master current transfer type °

HWRITE Master HIGH : write transfer - LOW : read transfer °
HSIZE[2:0] Master the size of the transfer °

HBURST[2:0] |Master Indicates if the transfer forms part of a burst °
HPROT]3:0] Master Implement some level of protection °
HWDATA[31:0] |[Master write data bus °

HSELx Decoder slave select signal °

HRDATA[31:0] |Slave read data bus °

HREADY Slave High : transfer done - LOW : extending transfer -
HRESP[1:0] Slave transfer response °

HBUSREQx Master bus request °

HLOCKx Master Locked transfer °

HGRANTx Arbiter Bus grant signal °

HMASTER]3:0] |Arbiter Indicate granted master number °
HMASTLOCK |Arbiter Locked sequence °

HSPLITx[15:0] |[Slave Split completion request °

T EIIH 7 AHB pUBfi o q%‘[' 3.2 E[[Ju att AHB =% bus interconnection © q%‘[' 320l
I J%DJ £ (I)Qﬁl control signal (HBURST, HTRANS SNfUsifg - EE7 P fpogimscs
HADDR - (2)Masterf5:t Arbiter V [|fi Request/Grant G459 - (3)Decoder'§‘?< (i Slave Fajﬁ
| Selection ﬂ\J?*y‘f > (4)control mux I output ﬁ"ﬁ Jﬁﬂy’? control FPER= " F = Slave Jt “JT? 1B E]
Arbiter (HTRANS/HBURST) - (5)Response signal(HREADY, HRESP)fi*Y mux ° {19} Arbiter Tﬁﬁﬁj‘
' HMASTER 48 iﬁ[’ﬁ?@% Tﬁ}% Z[| master-to-slave multiplexor > I'] {E£} selection signal °

Arbiter

HADDR
HADDR HWDATA |  Slave
Master | HWDATA HRDATA #1
#1 HRDATA
HADDR
HADDR | HWDATA |  Slave
Master | HWDATA Address and HRDATA #2
#2 HRDATA control mux
HADDR
HADDR HWDATA |  Slave
Master | HWDATA Write data mux HRDATA #3
#3 HRDATA Read data mux
HADDR
HWDATA Slave
HRDATA #4

Decoder
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3.2 Basic transfer
+ AHB bus F>— % %}Mﬁ transfer (1’ I} 57 5% [#4 [ phase :address phase % data phase-address

phase {#32fVkL address = control signal - |fij data phase [![[f. write/read data == response signal




* [ﬁ[ 3.3 FifH| AHB _FpY basic transfer ©

Address phase Data phase
- -—

HCLK ‘
IV Y \ S YoV
HADDR[31:0] A
| }f ) J}(\. X\ / '.l)\.‘ JXI
AR YV, N
Control I }{ Control ‘J( f f: ‘f
AL FANYA' AN
_'-‘. \ R’ I.!—ﬂ ——
HWDATA[21:0] C}( ‘)( ; E?;lia }, \3:
— - LU o 7 W N
IV Vi 7 T
."l \
HREADY _,f)t'\_;)c f \
VY \f \/ Data \/ \/
HRDATA[31:0] ( };' 'X
1 .)“\ rP;\ X\ ) AN

transfer 7+ data phase E?j T3E T 1 [ clock cycle [1]|5 7Y » slave f"H] HREADY g 4=
(extend) transfer ° ﬁ%éfj%j\ ﬁ?ﬁ[ 3.4 Fr[ HREADY £ LOW E?J? » F1- transfer fhj 4 A# N > £ HIGH
E?Jj » IS TRV transfer Afi g o7 o {EIA# N E%']: f* status EJ[J%'}T{[ Slave [f1'j&fY HRESP ?*%(Fl‘ﬁ:
kL OKAY, ERROR =) -

Address phase | Data phase
HCLK ‘ ‘ ‘
HADDR[31:0] X:X A >[X X:X:
Control ><:>< Control X:X ><:><:
HWDATA[31:0] X:X >[X D(il)a X:X:
HREADY [X \
HRDATA[31:0] X:X >[X X:X X >( D(il)a X:X:
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Flfe— 7% transfer %TEIF‘KJ [ phase T'H:?L’?‘/ » %5 1E73E bus IV performance - AHB }{ﬁj’ multiple
transfer Q’ﬁ pipeline & » transfer |V address phase #{! data phase L overlap -~ &% > ﬁ%Elj\
[ﬁ[ 3.5¢ '(Zﬁ—ﬁ%\‘ 3.5 FIES i I E 2R |1 transfer [iY data phase == » — % transfer fiV address
phase L overlap [ > Frl’) FI'I’E "] transfer i data phase ¥ extend E?J? » address phase 4 # PSUF 4
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HCLK

~ o
Control Control Control
(A) (8) ©)

HADDRI[31:0]

Control

==

SARRA

HWDATA[31:0] X X Data X D(g‘;' X X ‘fg‘;‘
HREADY \/ ! i \/
HRDATA[31:0] X X f{:‘f X [{)aBtf X [()gl;’
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3.3 Control signal

AHB Ffiy Control signal H &)= 5 > 55 /%
HTRANS[1:0] : Transfer Type
HBURSTJ[2:0] : Burst Type
HPROT[3:0] : Protection Control
HSIZE[2:0] : Transfer Size
HWRITE :Transfer Direction

L }9]?'1;{%‘ A ?H °

3.3.1 Transfer Type
AHB F3{F U7 transfer type

® IDLE: ?‘F',? slave ilq‘j,T,ﬁ‘(E'%E [ﬁrj FY transfere [+ ?ér[ master 1< ?Jgﬁﬁl %J: fol |E§§E3]: ’ F'JLFHE?F slave
5".]:’7} transfer [ data phase [fiV[E& zero wait cycle [V OKAY response -

® BUSY : 7+ burst transfer Eﬂj » master [ERIAEY transfer ; ?ﬁ slave » ¥, master [A5 ERIRE
# bEf}H ﬁﬂftﬁﬂﬁ 5 PSR I transfer type 3f]*{! slave - slave [IY response 1575 [fi!
& IDLE transfer Efﬁ'fﬂ » “UNiERL zero wait cycle [ OKAY response ©

® NONSEQ (Non-sequential) :fF'ﬁ\ F '] transfer {9 address #{! control FH5== -~ 2T transfer
:"'FEJ% °

® SEQ (Sequential)):ffﬁ» address I -~ T transfer ﬂ'%% » ] control FHEEFI[F1 -~ 2T transfer
ﬁl[ﬁj ) iE’[F?J’E'JT} burst transfer f[1 ¢

= ﬁ%ﬂ 3.6 £% transfer type 1Y example ° @Eﬁf‘f q‘%ﬂ@i&[fﬁ 'l 8- =7 burst transfer fiy type
~ 5% NONSEQ- f i3t FRIET, master 2421 — SR 57 i cycle ¥E {1+ - I 7| BUSY
type & JTHEDTT =T transfer ©



T T2 T3 T4 TS T6 7 T

‘ o«

ek 1 L L[ L[ L L]

I
HTRANS[1:0] 7}@( NONSEDX:X ausY )O( sea )O( sea )O( sEQ )O(
XX
XX

HADDR[31:0] :}O{ 020 }O( ozt )O( o2t )O( 0x28 )O( lozc

HBURST[2:0] |} ¥ INCR

HWDATA[31:0] | )( Saso) K XS]

HREADY
wroastal _[GC DO OG0T DTG N
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3.3.2 Burst Type

Burst type L5 9« AHB master 5%} address % I%l%ﬁlfjﬁ,@ transfer(control ?*?Fﬁ%ﬁ[[ﬁj) °
AHB ¥ §£ /" FEif™ burst type » 2| ?Fm burst {4 (transfer fY{a'5e > 7 AHB Spec.f[I{fi*] beat
iﬁ]’ﬁ?'\?@ ) > =2 address [H]fi JFT;J [ o E 13 3.1 o T {[1 incrementing [I*) burst » &j— ZTHY transfer
address “ERLFi— 2T transfer pY address Jp_t transfer size © [fi| wrapping burst EJ[J}H memory ~J
%’[J’?‘}_J " (transfer size X transfer beat)™ | ¥— {[i [ memory boundary > F‘r[ transfer address fol"s5
#¥ boundary Eﬂj » " — 27 transfer address ﬁ%—:ﬁp' boundary # ﬂtﬂ%“ o FRTHE > FEIMEIEHGE 4
3T wrapping burst » transfer size £} word (4 byte) > 57— 2T transfer iV address £ 0x34 > If—'fﬁﬂj (4 byte

x 4 transfer)}![| transfer IFA[' ‘'t 16-byte boundary xizfi!» Frl'| 4 2T transfer iV address 57 [[[f- 0x34, 0x38,
0x3C, 0x30 -

R AHB P H2(Y 17 transfer type ©

HBURST[2:0] Type Description
000 SINGLE Single transfer
001 INCR Incrementing burst of unspecified length
010 WRAP4 4-beat wrapping burst
011 INCR4 4-beat incrementing burst
100 WRAPS 8-beat wrapping burst
101 INCRS 8-beat incrementing burst
110 WRAP16 16-beat wrapping burst
111 INCR16 16-beat incrementing burst
* 3.1

qiaj' 3.7 /i a“?" 4-beat IV wrapping burst > Fl147 transfer size %% word > H7l'| address £bit 16-byte
boundary a}ﬁ[ﬂ' = [ﬁ[ 3.7 S £ & 0x3C I it b HHipaeany 0x30 -



T T2 T3 T4 TS Ta 7

HOLK _ | ] | | | | |
SEQ X:X SEQ X—‘X SEQ
0x3C KX 0x30 XX Ox34

HTRANS[1:0] _ [I( nowsea

)

HADDR[31:0] 038

<

HBURST[2:0] ] WRAP4
HWRITE __| .
sz |
HWDATA[31:0] ] [?;33;

Data Data Data

[0x38) (Ox3C (Dx30)

At at at

103 Ox3L) {03
q%ﬁ' 3.7

ﬁ'?ﬁﬁ?[ﬁ[ 3.7 Tt q{;ﬂ 3.8 1> [NELRL INCR type > A7l"] address 0x3C [/ 1&’?{5’%@ 16-byte
boundary - I £[ 0x40 -

T T2 T3 T4 T5 Ta TV

HREADY

HRDATA[31:0]

atd

& 4 ® e &
5"‘5<D§§§3§§§§
=

HCLK | | | I | |

NONSEG KX SEQ ){X SEQ X}( SEQ
0x38 KX (0x3C KX Oxd0 X}( Owdd

HTRANS[1:0]

HADDR[31:0]

HBURST[2:0] NCRé
HWRITE __|
HPROT[3:0] —
HWDATA[31:0] | b

HREADY

Dat
(0x3

XX
XX
XX
weizezol XX e
XX
V
XX

EhEEERL
SASEsEsR S

Data Data Data
(0x38) (0x3C [Dx40)
X }( Dal

Daty Daty
O3, (0xd

5
=

==
T

HRDATA[31:0]
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qiaj' 3.9 H[[kL 8-beat wrapping burst U= j\F;ﬁ# memory boundary £ 32-byte > H7l'] 0x3C ix

ﬁ?’%{ﬂ 10x20 o



T T2 T3 T4 T5 TE T7 T8 Ta TI0
e Jt e A S A S (AN I SN R

[ —
wrrans(t:0] | wons=al )Y sea [N sea [ sea [N sea [ sea P sea [ seo Y

X

XX

X

HADDR[31:0] :}O( 0x34 X:X 0x38 X-X 030 X:X 0x20 X:X 024 X}( 0x28 X:X 0x2C )O( 0x30

HBuRsT(zz0]  |Y) B -

HWRITE

! 1 Contyol for burst
Hsizerz:0) [y SIz = Word

HPROT[3:0] —
S S I Y ) D = ) O 5 ) O e ) O
weaoy NN YN NNV
wroatasto) 0T TSI OSET OesC eSO R e e
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qiaj' 3.10 [[[kL 8-beat incrementing burst » @;ﬁﬁﬁﬂ transfer size £ Halfword -

=HAEEsEs=

o

1 T2 T3 T4 T5 Té T T8 T8 Ti0

HCLK |

:
:
H
:
:
:
:
H

HTRANS[1:0]

MONSEQ XX SEQ )CX SEQ XX SEQ X:X SEQ XX SEQ XX SEQ XX SEQ

HADDR[31:0] |

o
o
2
o
2
g
g
o
o
£
g
o
2
o
2
£
8
o
g
£
#
o
g
&
o
o

HBURST[2:0]

HWRITE __|
HSIZE[2:0]
HPROT[3:0] —

Canifol for burst

SIZE|= Haffword

iﬁiﬁiéiéH

SIS

HWDATA[31:0] |

Data Data Data
{Ox3EY {Oxd0)| 10x42)
ES =5 EfE EjE: =T El =0 EfE
{0 { s {034 O3, (] O3 { Docd (Oxd:

ﬁ%\' 3.10

o ilp' 3.11 71 n"ﬁﬁ‘xjéfr undefined length burst iV fy]=" » [ transfer size — 2T} Halfword » $}—
2ThL word °

HREADY

<]

HRDATA[31:0]

ihili

SABREEER

3

T2 T3 T4 T5 Te 7

—
‘ ©

HCLK _ | | | | | | | |
HTRANS[1:0] NONSEQ )O( SEQ }O{ NONSEQ )O( SEQ )O( SEQ }O{
HADDR[31:0] 0x20 )O( 0x22 >O( 0x5C )O( 0x60 )O( 0x64 >O(
HBURST[2:0] INCR INCR >O<

HWRITE Tontfol for burst Contfol for burst
N onifol for burst ontfol for burs
HSIZE[2:0] SIZE|= Halfword SIZE = Word xx
HPROT[3:0]

HWDATA([31:0]

Data Dala Data

{0x5C) (0x60) (Oxiet)

) ald’ &l &l
0x5C, 0x6! 0x6:

HREADY

V
X e

El

0x2%,

SARSERERS

25 <] 23 23 25 23 23

X
4
V
B

HRDATA[31:0]
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3.3.3 Transfer Direction

?ér[ HWRITE £% HIGH > [l master ﬁﬁ& data phase Eﬂj‘ﬂ’j’ TR Hr 7 write data bus

HWDATA[31:0] »

3.3.4 Transfer Size

Z slave 3. sample ©¥f] -
erR|h 7+ read data bus HRDATA[31:0]

AHB H ¥ $£ /" FEifY transfer size > ﬁ%‘%%?ﬁ* 32

F“l HWRITE 1 LOW Eﬁ ' slave ﬁfi data phase
» 2 master 7. F VTR o

HSIZE[2] HSIZE[1] HSIZE[0] Size Description
0 0 0 8 bits Byte
0 0 1 16 bits Halfword
0 1 0 32 bits Word
0 1 1 64 bits
1 0 0 128 bits 4-word line
1 0 1 256 bits 8-word line
1 1 0 512 bits
1 1 1 1024 bits
* 3.2

3.3.5 Protection Control

HPROT[3:0]f" I'] ?iimaster HLH 9} Y protection information » B[ - ?‘F'ﬁ - transfer £1. opcode

fetch F{‘/ data access =~

o M3 3.3 £ AHB HvL f£71Y protection ¢ [ 15 AHB Spec.™

AL

f* master ?BE,I?Fm Ff”’ i protection information > H7]"] slave ri%ﬁﬁﬂﬁﬂ R FLENT R

H] HPROT VK « (¥,
%‘)

master < ¢ | protection transfer ﬁl JHRE

» HPROT ['I'] output 450001 7

Table 3-4 Protection signal encodings

HPROT[3]
cacheable

HPROT[2]
bufferable

HPROT[1]
privileged

HPROT[0]

data/opcode

Description

0

Opcode fetch

1

Data access

User access

Privileged access

Not bufferable

Bufferable

Not cacheable

Cacheable

K

3.3



3.4 Slave Response

it AHB {5 °Ef[ 1> slave [= 27 f' ]I 7 ] HREADY F49f. extend transfer(ﬁfa 2 [l wait cycle)
9t > Tk transfer 5 N Eﬁ(HREADY ' data phase £ high) » Slave &/’ ') ffi ™' | HRESP[1:0]4. f[F
master transfer » “?%Eﬁ [ status © 7 AHB H! transfer 7ifi ji Eﬂj f' I} 2 Y status . F 97 - OKAY,
ERROR, RETRY, SPLIT -

P4l status f[1 > OKAY %= transfer H5=JpY555 " » ERROR %= transfer F o™ K Py e
H: RUEEIFE ﬁﬁ%ﬂ?ﬂ, * read-only [ memory location » Y7 Bt A 7 7 71 IV memory location
<7 [ RETRY A SPLIT Fl[[fL™ [ ’é slave 2% I JF[ J transfer}{’j’j—-r:%l L2 f1Y bus cycle 5 HY >
B SBERI N EL 'FJ'JF” transfer }H bus — EI lock [ » [F[“A B RETRY/SPLIT response 1H master °
S FIF]AY transfer 4 575 > master %:%I EIPrgR L AP transfer 74 - LHB% arbiter
ﬂ“jtf < bus release ; f, GEE ﬁ%lfﬁi master ffl [ = 4% Retry I Split iV H[J"r}i?f* arbiter f* master
AL W(Prlorlty Scheme) :
® RETREY response : arbiter |*| master [I*{&--{f -7 ’él El | (BEAAR[Y master 58T} request
Ef » bus access [ Jﬁ“f'[ﬁ Ay master TVIH > [EZ/D%' ’T%'L_F fH £ RETRY response EJ
masterfqgJ Eﬁ request bus I master | IHEE | %ﬁﬁ (R > H| bus ﬁfﬂcﬁ?ggﬂ?&]ﬁ[
I+ release ; 1F‘ P9 I%E,lﬂ “J master ©
® SPLIT response : F arbiter #1%<%| master 5% SPLIT response Eﬂj | %’7 }{ﬁ’ master [19 B fgh
H £ mask £ > !5, mask % masterﬂﬁ’,miiﬂjg'ﬁ bus access [UA#E ] - 1] lﬁlu[?:ﬁﬁjﬁ &
master [H arbiter &1} request “— f5E o £ FTE JF' J master fﬂl{rfﬂ SPLIT response > [![] arbiter
4 #13°1 bus access fI#] /7 f & dummy master (F,J %’7 FE 1} IDLE transfer [I*) master) © ’é |pliEs SPLIT
HY slave BEI5h transfer fUfoITf~ix > Tf 1581 HSPLIT Vs A arbiter » [![| arbiter }H master
AV A A# unmask » J[1F=master [IY & AR EEUT J%Tf ] access bus e

SPLIT response =* RETRY response Ftﬂt—“l‘“ijZ%]'% (B master 7 FL‘[EEEI?J‘[??BJ_K (?ZEIE{J &k
LA master foI7]* bus Ef)’*v tH bus gt i > N1 ') AHB bus "EJEIKJQL'EIUF%?;{‘ , fﬁln,\?{g’!ﬁ@[} I
Jﬁé‘%ﬁﬁl VHEFE o F1o arbiter 4l 7l HRESP V5> 5 RIE "érlL[SF::U SPLIT [ 1 £ master
B Agp Jr%dr F|# Slave %ﬁquc[%ﬁzmaster fY number I' {11 ] & fol3p] 1 arbiter 7= H[ {5 master
pu “ILA# > Slave [}ﬁ’_—arblter FE 1Y HMASTER Q*EFFg‘ H o AHB Skl 21 ® F1 16
{fi master» "] HMASTER £LP" [ bit» JRy7 35] 4 arbiter fi’ '] unmask fUF SR HSPLIT kL one-hot
pudan o= A 1 16 bit -

PIgH = EPURL AHB T2 §F{ﬁj]JtEﬂu_ Slave %T’EL % Retry Y Split response » Slave fi'I'J [, {*]
HREADY . delay ¥ transfer fiv[piVjE(delay Elflﬁf feilz FIEL o (F! Spec.f [&%%T\Eﬂ%ﬁ} 16 {f
cycle) o JRjfi| master E‘[J:’—-r:E,IE‘/ Y235 Retry FY Split response IUS{F 1 1 #rF 3¢ AHIFIFY transfer ©

iﬁﬂ“‘ fli! response f[1 > %+ OKAY response H%’Tone —cycle VIt - E &Y= {fid response ﬁﬂ%ﬁ
fol two-cycle . 5 AY o % iF;;F‘]‘J i cycle [t HRESP ?'é}‘ﬂjt el [ViEspY status A#H(ERROR or RETRY



or SPLIT) - iy HREADY [I[[*%: 53— {[# cycle £ low » 23~ {f#f cycle 1% HIGH -

VERT $§}lﬁ‘x i cycle > ;ﬁﬂ[ﬂ £h AHB £} pipeline operation > current transfer IV data phase
= next transfer [ address phase kL overlap fiY - fi JJ‘FF — 7£1 Response F H'H SPNELE A transfer
ARSI EYES N — (i transfer VT 2V {{IfiY master éE:FZ,I cancel 3 EI[TF FZ,lwﬁﬁ U™ — ([ transfer
(i'+ AHB fiutf) —LH?EI » [NEE Retry/SPLIT £L[E3A | IF'J transfer pLJ B E o BN — [ transfer &+

= EflZVif] > 1] ERROR response .- transfer failed » 5 ﬁ[ﬁ pd™ > master | J']ﬁf F“[Eé%*

— &7 transfer » [ﬂﬂ—“}*r master %% ERROR response Eﬁ » weke] ¥ JVTh — ST transfer fLACFFRY
T ;{ﬁ'} ERROR response ﬂ—'fﬁﬂji%_l_i:jzﬁ,lfﬁ' two-cycle) < =y {["ffi™] [ﬁ[ 3.12 52 ;T_H[ﬁ' [ﬁﬁ// :

T T2 T3 T4 T8

HCLK | | | |

HTRANS[1:0] :)O( Nonseo)O( SEQ )O( IDLE )O(Nonseo
ot
0 X
Wy N
W Yrerrf)( YremfY Y oxay

ﬁ%\' 3.12

Tt [ﬁ[ 312 L ZH{ME I £ master FUE T ﬁ?ﬁé{’? address A/A+4 [ [l transfer » ' Rl
transfer A fiV data phase([i] Eﬁ }“J L A+4 transfer [ address phase)fiv&l— {fi cycle » master {fI3[JZ[]
retry [ response > Fl 1% ;E [ cycle iy HREADY £% LOW » 1 |E data phase » A & extend > il ﬁ +
. address A+4 [IY transfer ﬁ";ia%JEfﬂt[ﬁ » FI°] master 1 E Jﬁkﬁ? 17k ™ i cycle }H address A+4
f* transfer s A FT#1Y IDLE transfer-J[1! RETRY response ! | one-cycle- []| transfer A [[¥%[| retry
) fr[ E?Jj » transfer A+4 J;?F[Eﬁ o |+ e JF{’ 'F'J‘:}”J &£ RETRY response([X 15 slave J5 7t i
“Hl transfer A) » Y= F > | E&fY transfer i’ H:ﬁgﬁ SRy o

HADDR[31:0]

HWDATA[31:0]

HREADY

HRESP[1:0]

||
= Iy = o
E‘jfiﬁiﬁiﬁ

i+ RETRY response V57 {fd cycle ! » Z%{%Z|] master /%55 321 IDLE transfer iﬁiﬂ HrhL
£ R = arbiter {j</"[IF{|iY5k Y arbitration » 5 77 ™ ~ Qﬁf qu—mE[ﬂJﬁT%[ °

Tt slave H&‘LEI[H[ lﬁ P71 response ?ﬁ master H] »slave fi f[ F F 3:]%! 238 wait cycle H. &} >
LFEE?JT A% wait cycle [# }H HREADY {ﬁ drive LOW V% » Tﬁig‘:E,I}H HRESP Q’ﬁ drive #% OKAY
response° * q*{‘q\‘ 313 B F"I Hi [V transfer A fi slave 7 [ﬂ[’ﬁ% ERROR response it % extend
— {[& cycle » IFEE;T f* response £ OKAY -



HCLK

HADDR[31:0]

Control Control

03

Data
(A)

03 00 02

HWDATA[31:0]

HREADY

HRESP[31:0]

OKAY D ERROR X:X ERROR]

SHEE
=ig)=
REARRR

HRDATA[31:0]

-
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3.5 Arbitration
E[ > AHB £ Multi-Master RS P fr[ Ef 1 F {7~ {[& master 7. access bus > Ed[Pﬁg:F;[
arbiter = fft” Arbitration » "% =% [[“- i AHB Arbitration fi Jq*i&ﬁ“ l:

"éf’ master fflfo! access bus Eﬁ » master }{ﬁ’ HBUSREQ signal ; %’f drive high(ZJ [ master fﬂ"‘ Flel
i~ HBUSREQ 79 » [ﬂ Eﬁ il Z"E % i master ?]WE'E,I access bus > [N]F=arbiter 7+ HCLK [
rising edge . sample & fi it master E Y HBUSREQ ALy A ﬁjﬁ%iﬂﬂl[ i3E T request fIY master |
ﬁﬁgjpfj priority( AHB &7 51 priority algorithm » ff I—F?&EF%%?{ F IFETT) ’ ’Iﬁ&}lﬁ]’ IF=master [I*J
HGRANT 75 drive high » %7 {4’ '] access bus 1"« (F L4 =1E | master T access bus - arbiter
%’T}If]' 'FL4 master i HGRANT %?’ﬁ'ﬁ drive LOW #9182 4 access [l ]/ 1")

i master [% 7 fixed-length burst transfer Eﬁ Y[ E Elﬁ priority fi) master 3% {1\ request >

arblter 'l rﬂj burst 555 % F | }H bus grant ; 1F[§9ﬂiu master >~ ' ') % burst wﬁHl > JoEF 1R

| master [V bus H=F | Hfi(ownership) %Eﬁ priority [I¥ master . access bus © [fijBLf[ 1%V master
?ﬁﬁl—ﬁl EIFriE ! request ﬁ_'\ » Grant bus Ef FEAEIF Y burst 1 o

+ master o135 [U3IET transfer fL 7" BE[ (YU (ETYE: access shared memory [f) » ]l
master [i'I'| 7 request [if - [l HLOCK 77 i drive high > F,?? arbiter 7§ 115 5 UL i BL 1
Y transfer ! [J?.f[’ master &1 access bus ] x> arbiter }H T Fﬁ:{i‘ﬁgl bus release ﬁﬁﬁiﬂ [*J master »
El Z[| master [ 117 }{ﬁ’ HLOCK ?ﬁ drive LOW > arbiter } ’?ATFJEE arbitration EKJEI*J (o

[ 3.14 25 1L A B9 bus handover fi9] fﬂ/ (IR TR € £ HMASTER T;\gm
t1 bus 77| H[Y master number(Z [l master 7 arbiter EE”F" £l number) B9 ES pipeline
operation [IV'EI[% > master /&H data phase fluf#e J@Eﬁ IF'T P address phase 3= {[# cycle » A7)
FI‘ master /& bus Eﬁ 57— {[ transfer iy address phase ﬂé‘?ﬁfj— [t master iV data phase overlap

- EpY e 0 J?l,ﬁlj— [l master [I data phase ¥L slave Ji2fRf - 7 57| address bus [V master

SRR Bl > (WSS E%EE'IEIUE\JJ“ ’i‘»ﬁ%ﬂ?ﬂ fi ﬁ“ﬁiﬁﬁiﬁfﬂﬁ% o



HCLK |

HBUSREQx 7ﬂ

HGRANTXx g []
HMASTER[3:0] ff i p
p
(4
HADDR][31:0] ;ﬁ )C( A [X Avd ){X:
HWDATA[31:0] $ D Data (A )O(:

{4
A

ﬁ%\' 3.14

?ér[ master i HGRANT ¥ assert & > =" HREADY % High » fI[] X% master it {lif cycle HiEp
I'J access bus " > F) HREADY [UFH5k— i £ LOW || |P:195IJ2 arbiter 5 £ UEIE priority [* master
FIY request [fij R1e1%™" Grant 745§ ﬂﬂ’ﬁi’ﬁli Bl grant I master #iF< J access [ "o q&,‘ﬂ 3.15

_,_._A

B LR, HREADY%IFIFF"J e GRANTFIJEHJ;F °

m™ T2 T3 T4 TS TG 7 T8 T8
Mazter assorls Anumber of cycles later Master drives agdress after both Address sampled and data
| request | _  arbiter asgerts grant | HGRANT and HREADY are high| _ starts when HREADY high
HCLK I | I | I |
x
HBUSREQx L e
HGRANTx o i
L)
it
HMASTER[3:0] ot § #
LJ
o
HADDR[31:0] ol  § A 11 w 1y
o
£
HWDATA[31:0] : Yy Daia(A) | 4¥
A
2
HREADY E A\ 7 “ ” “ ” “

qﬁ.q\' 3.15

- [ﬁI 3.16 = fI: /7 n\F 1 Data Bus i+ bus handover EHJ? JHFZ Y I% 7> & address bus [~ IIII— ([t master
fi*J transfer W35 If 7 o

T T2 T3 T4 TS Té 7 T8 g
HCLK | | L
HGRANT_M1 [}
HGRANT_M2 1
HMASTER #1 )O( #
Master 1 owns fddress and Conjral Master 2 owns fddress and Confrol

HTRANS[31:0] :}D( kEQ }G{ ke }O: NONSEQ U EEQ )DC

HADDR[31:0] :ﬁ Y )C( vz )Q( B )O( Bes )DC

Master 1 pwns Data Master 2 pwns Data
HREADY I L) L] (L]

R | | G P | 0 S W

qiaﬂ 3.17 = 171 3 HGRANT 7 bus handover Eﬂjﬂ@ ElfJ‘I‘ﬁl% o I'| burst transfer ElfJ‘I‘ﬁW/ﬂé?%Z



F‘I[ arbiter Y& burst il &% - {HUZI bus Ut JPF@E?T »arbiter flﬁfi FEleo7 = [l transfer f address
BL sample iz > ¢ HGRANT 45> 5l ¥ HGRANT ?*%FE}[’—”J’ PBUs &~ [l transfer PV address
- & [Fil= I'[E'Eﬁﬁﬂ@ sample °

T Tz T3 T4 TS T6 T7 T8 T8
HCLK | \
HBUSREQ M1 | /]
HBUSREQ_M2 i
HGRANT_M1 _j_/ T
HGRANT_M2 2
HMASTER[3:0] 4 #1 W 0
HTRAN[1:0] [} Wi vonsea [V sea [¥ sea [YY kEQ W il
HADDR[31:0] __ |} O~ DO A [0 e | e il o
HBURST[2:0] |
H;;v:[gs] _}CX ﬂ Control for burft )[X )CX:
HPROT[3:0]
LCCETON ¥ ) ) Y S ) ) S | D 8
HREADY  |[] V Y v T B 7 W

qﬁ.q\' 3.17

7~ 8]/ i RETRY/SPLIT response [5] » %5 "2 /1 151 15 two-cycle fi¥ response » &' 27
[ cycle EEEIDLE transfer || fﬁl%arbiterfj%' ﬁ;’f . d¥%gkbus owner> * qgﬂi 318k ST ﬂcﬁ HGRANT
AL 7' | IDLE transfer iV cycle 5 A{> -

Slave Arbiter MNew master
signals changes drives
T4 T split T3 grant T4 address 715
HCLK | |
HGRANT \\

HTRAN['I:U] XX NONSEQ X:X SEQ X:X IDLE ;(X MONSEQ
HADDR[31:0] XX A XX A+ a

HBURST[2:0]

HWRITE _
HSIZE[2:0] XX Cdntrol (A)

HPROT[3:0]

X

XX
wreaoy |77 0 7Y
e DL G O G D ) O

ﬁ%\' 3.18
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4. APB Eﬁﬁ

APB = flRLP 7115 low-bandwidth fiy rﬁji%j—ﬁ'l > {519 UART > 1284 257« 5 Bus e T
[ AHB £} Multi-Master » - APB RIfie—~ fiJ master §ifL APB Bridge(** AHB Bus f{1§) » K[
T %T{%l arbiter I'| &~ £ request/grant 75 < APB {531 57 fiiyHT » #L = T L pipeline operation
N EL APB VR I
® always two-cycle transfer

® 1o wait cycle & response signal

4.1 APB Overview

5 {P4T(J¢1 1 APB B £ 5 h K 4.1 ERFRE 9 APB 4B :

PCLK Bus clock - rising edge is used to time all transfers.
PRESETn APB reset ° active Low.
PADDRJ[31:0] |APB address bus.

PSELx Indicates that the slave device is selected. There is a PSELx signal for each slave.
PENABLE Indicates the second cycle of an APB transfer.

PWRITE Transfer direction. High for write access, Low for read access.

PRDATA Read data bus

PWDATA Write data bus

APB 19 transfer [*I'J *'| % [21f1Y state diagram 32

No transfer
IDLE
PSELx = 0
PEMABLE =0

Transfer

¥
SETUP
PSELx =1
PENABLE =0

r
ENABLE

PSELx =1
PENABLE =1

No transfer Transfer

qéﬁ' 4.1

o - F'ﬂﬂﬁf} £ IDLE state > ﬂkﬂ\ﬂj TAZE| transfer T3S 0 2] slave P (PSELx=0) -

® EII"E | transfer BT Eﬁ »PSELx=1, PENABLE=0-:%* SETUP state > |1 JE' Rl rlf?f”& SETUP state
['B}‘FZ{ one-cycle » "él[ PCLK * — {[# rising edge E\ﬂj i * ENABLE state ©

® 1% 7 ENABLE state E?J: N ﬁfﬁi SETUP state fiy PADDR, PSEL, PWRITE ’ﬁ ?’éﬁj\%“ ’



b{F| PENABLE ¥ assert o transfer * [ 1§} 7 ENABLE state Wéﬁ one-cycle » transfer i
ji# SETUP ¢ ENABLE state (HEET 55 1+ 5#1%%] transfer [I[< 3% IDLE state » %,
AR transfer [ * SETUP state -

4.2 Write Transfer

q\%ﬂ 42 17 ?VFJ[ELYI: F* write transfer o 7+ q\%ﬂ 4.2 #l > Eﬁ il T2->T4 £~ [ APB fiY write transfer(?‘
[= APB transfer £ always two-cycle) » 51— {fil cycle : T2->T3 £ SETUP Cycle » 57~ {f
cycle:T3->T4 £} ENABLE cycle ° i+ Jrﬂ]'[ﬁ‘ transfer ¥! » address/control/data ?J‘W’P, J?éﬁj Agh o

Tt transfer 7 jj % » PENABLE 75— ﬂgﬁl deasserted ( go LOW) » |fij PSELx %%ﬁ![ﬁl‘[ﬁiﬁd
[ > £ F| transfer I %ﬂﬁj— il slave Y%7 > EJ[J,%%F:JBT%"(HIGH) s o EH%’?’F&’ dirve Low °

AN ﬁ?{rgﬁm power » 5 2 transfer ﬁ%lé /= > address/write ?*5’7’:%'7— El?éﬁj%\ ,
E[?UV?J transfer 9§ &+ o

T1 T2 3 T4 15
PCLK | | | | |
PADDR | A Addr
e .
PSEL \_\_
PENABLE \_
PWDATA H Dpta 1 X

qéﬁ' 4.2

4.3 Read Transfer

[jif 4.3 £ read transfer (V- > %" PWRITE £ LOW 9t - £ &9 address/select/strobe 74
%FFEHJ: ﬁ’fv’ﬁ%ﬂ— write transfer ﬁ'[ﬁj o 7+ read transfer Eﬁ » slave *“’f17: ENABLE cycle fid{i data %’F—\,
APB Bridge 7 T4 EIUE\JJ? FEIEJ%!,‘ sample °



T T2 T3 T4 T5

PADDR )Q( A%,d”
PWRITE —Y\ '
PSEL [ L
PENABLE | | | —: _
PRDATA 1 I Data1§:|8( |

4.3
4.4 APB Slave 2= APB bridge q%ﬁ
E}’Iy I,FEJEI%?F APB slave [if > [ ]'J & & FIRPETH Y~ . latch write data :
o PSEL £ High Eﬂu]— - cycle
® FJ.'[ PSEL £% HIGH Eﬁ » PENABLE [ rising edge

T read data>slave [I[[f' I') 7 PWRITE £% LOW [fi| PSEL, PENABLE ’ﬁ £ HIGH Eﬁ 4. drive
read data bus °

ST PEIJ;’?VF; > Z3 i I APB Bus [ protocol - 53 UfiyHT - fﬁ‘%l%ﬁ— 57 P55k
APB Bridge * K HI751Y AHB transfer {8155 APB transfer }I[| M ijf1 > APB i Spec. #IF| /75 1FJ'
Q;E:II{Z\EE?E JEEEFT ﬁ%\[ ) ﬁﬂﬂﬂ:‘j’lﬁ{,?z[ 77 E F[ jﬁﬂ %&E [ 5 B Spec.

5. AHB Ei B/ K55

TN H{’_}AHB?? APB %o 25 (PUR 51 AHB fu— i ﬁlp&ﬂfﬁﬁjﬂgu]i@?ill JRE R B o

5.1 Address Decoding
it AHB 3] EJ— (i central address decoder » H4 {1 HSELx g“LEFU (it AHB Slave > ’*F;P'[E{
decoder % =)} ¢ [Eﬁ gsiat! JPJ"TEF » Bl ] RLAT combination fIUFg* B & qiaj' 5.1 [I B T 55R decoder

= HSEL p%@%%ﬁ [ o

Slave
Master o #
#1 HADDR_M1[31:0]
HADDR to all slaves
HADDR_M2[31:0] Slave
Master Address and -
#2 control mux ™
HSEL_S1
Decoder [iserai— | %




q%\' 5.1

F J 55T bus handover 1Y /7 ; FJFJ, » 25 (MR F]#5E 7 bus handover fi Jﬁr_ﬁféfllﬂ A= <tIZH current
master 2}~ 2T transfer IV address phase FLfji J— ([5! master fi*y data phase v delay (HREADY £}
Low) » [N]*=AHB Slave rj%ﬁﬁf%l#‘ﬁ[ﬁh diplE £|7 HSELx == HREADY [ &% High ] ?EJI/*
. sample address/control 5*5'%—

FlFs AHB fi*J address line & | 32 5% £L "l [~ decoder Ffﬁ?’—" ’?gifmﬁjj fii] » AHB Spec. ) &) [
Slave = /[ [ address space }“J?J 1 KB 7 ;%ﬁ‘ lfﬁdi decoder ﬁi 2SI ] 22 AP HHRGE

. M
ﬁ:EéﬁE o

b1 #ERd AHB master 7+3%5  incrementing burst transfer E?J? Tl =258 slave address fiY
boundary(GG Eﬁ e Z E A - [l slave) » NP AHB Spec. 3 AT E I H* master i fff"burst transfer
EST » address F"T f'I'J 555 1KB boundary » f?ﬁ’ﬂ:ﬁ?%'?’%@ﬁﬁ I B v — 2T transfer . 258 (*Y
HiERL transfer type fol f§ NONSEQ B F') o

5.2 Default Master & Dummy Master

T AHB FARHE £| default master % dummy master V7% 7t > £l 1 default master £ =R [ 1A
m master » F| HBUSREQ 753§ £[] arbiter - FJ' AR E )~ {lW master [fi] arbiter 52! request
[N > P45 arbiter rﬁl#' bus VBT | 7@ default master > *'| EL}CE'}’ default master %J:FZ,I [fi] arbiter 3&
I request Ef P 1’5& ’l> bus handover E Jcycle Bl — 4% default master 3 @ﬁlﬁ access bus i e
ﬁ JE Y master ° (3= &t ’él master j< | request bus [fi ¥ grant Eﬁ == 1} IDLE transfer)

i)y dummy master [I[[i2%] HBUSREQ F\5%3¥ = arbiter > ¥ arbiter grant bus FURHEE | Rl >
- f[ﬁ'ﬂfgfﬁ’?ﬁ | master ﬁﬂl{’;f;i‘ﬂ slave [IY SPLIT response [fi| T-fj access bus E?j - ['[E*ﬂ?ﬂfl’"ﬁ | master
3517 locked transfer EJJ“ I%Z]] SPLIT response F'*Eﬂj dummy master E“}ff? 1Bl grant bus » [ dummy
master 4 | rf“ﬁ ¥riuaL Ll IDLE transfer <5 “'ﬁﬁt AHB KA [F{J ST

5.3 Multiple SPLIT

7t AHB Spec.[| 5 {id master — - F'\[FJ‘:%%A =T transfer> 7| transfer ¥& SPLIT ﬁ RETRY >
H]] master ["'JFJ‘“E lges fiﬁ transfer 5L Y o Bl E £| device fflfe! 7 transfer ¥k SPLIT ﬁ& RETRY
%o T #Eﬁﬁ [ transfer([mﬁ 1 slave & & IVEYR]) IET” RLP Ry > R Edevice
+E)E | % {l# master [I¥ interface- [I[| " I'] %] *' | £l {7 master 1nterface i HBUSREQ 9. M arbiter
request bus °

7t AHB Spec. HI4 £ Hi SPLIT-capable Slave it %I ¥L[ni1fiz SPLIT response IV transfer EJJ‘ > Xl
7 master [5YRf’ 1) access fﬁ]* (it Slave » 10 I’—‘fﬁﬂjr Slave | EI%I%J\ access [IV master number
%o (T gzr:,; &< address/control = ExgH) » ]’J”]Hﬂ‘i% SPLIT response o &7 transfer BFISVED > F 4

I JF ﬂ\ access [VE 1 master FfI&jEY HSPLITx % drive HIGH > J[I[F— <} > master }{5]’ QFJ



-3 [H2 transfer IV address #{1 control F&fiH s o {|! ﬂiﬁ@‘[‘ﬁﬁd% <71 master | i’ AR %] SPLIT
response §+#47% i H: FR%— i transfer o

5.4 Multiple RETRY

M= Multiple SPLIT> AHB Spec. f| 4/ <&l Retry [IY Slave » 7 - ZFI 5 transfer - [T I master
FEHIVE] > TREFFET [FIFY master A 7] access - =R AV %ﬁ' I—??ﬁr‘%‘%ﬂ Fre 13 B
feit OS gt ﬂfﬁ FJ%) Dy o5 % T RETRY [ 1B il master 77 TV(Slave [i')| #1155
master number 7. #4|)) » AHB Spec il I'] ™ f[E'FIJFj:FIGJEJﬁfﬁjE’E? :
® [nl'= ERROR response
® fjH! arbiter
® Fili[1Er
® Reset Jrﬂ[[a' ok

5.5 SPLIT-Capable Salve &5
£L o kR Slave 1™ HR%ADY }H transfer extend =<Fl = }H bus W[—{fif J=> AHB Spec.HIt

= [l Slave foI A EFp =Y wait cycle fL % D(spec. iUEH R LT 16 {lif cycle) o

it Multi-SPLIT ([ 17} [FEJI?kT[J A’ H“ E % ([ master 7. access [—[tH EEE] SPLIT transfer fi*) slave >
IF'*Eﬁ slave ﬁfTr:t[_k master number » [~ [ AHB ki 2 (') E £] 16 [l master » 77T
SPLIT-capable [ slave %%lf“‘[fﬁ 16 7' register = F,t‘fﬁﬁ‘«master number °

ZNRIUA FJ' slave °E! SPLIT-transfer [[ 1| master %t} locked transfer i; slave - [P slave
fol A% locked transfer(A = ol fl IRV i % E [ 1FY transfer) » [ F’/ﬁl%ﬁ‘/ﬁ[[“ bus ¥ locked
transfer 1"%7/“79 Si| ?FJI/ o

5.6 AHB Lite

TR E-AHB —mﬁﬂlf J CpliE £|~ [l master - | f??ﬁfllf’ﬁf‘“fﬁﬁ' | arbiter FREHRY ] A1 [
I'—“ARM - AMBA 2.0 VI $EH AHB FI vigh{~E]- AHB Lite - =* AHB fiv | [ﬂ 74D arbiter
= HGRANT/HBUSREQ EH#’F&ETHJ J 7 Slave T-f=F|[pi"jEs RETRY/SPLIT response([™ £} T i
f= 7] {7 master . access bus 1) o q%ﬁ' 5.2 £ AHB-Lit +=7#f% block diagram °



Decoder
Slave #1
HSEL

Master Fy HADDR
HWDATA

HADOR
HWDATA r HRDATA

Yy

HRDATA

F

Slave #2

L HSEL
HADDR
HWDATA

HRDATA
: Slave #3
Read Data / L& HSEL
Response Mux HADDR
HWDATA
HRDATA
q%\' 5.2

P4 master iﬁ}\:r%?r’?? full-AHB [I¥ interface %?*JJF‘: s T EL:[3 fff ek ') 7 AHB-Lite
=2 full-AHB [ 1VjEH] o fEI poE ’Fl¢i%§ﬁ AHB-Lite fiJ master E‘[J:j:{%lﬁ;]@ [ wrapper i
# full-AHB [ 1] -

j‘ Slave ’Flﬁj\ =' SPLIT/RETRY Eﬁjﬁ“*}} ) EIHT} full-AHB =* AHB Lite H I'F'MFIJ ’E%E'J ’ I’EIjE[[ﬂ
f'*LJ SPLIT/RETRY ¢ H Jufv slave Fl[J— A5:fe! wrapper Tf <™ 7 AHB Lite f]1 o

e 25 (I ETE | AHB Lite 2 full-AHB O[] -
FIE I~ it master » =’ T%T’Master to Slave Multiplexor °
iéfEJ arbiter ©
Master }< J HBUSREQ 7% » ¥ ¢ E E[[J}{ﬁj’ B floating °
Master }< J HGRANT 7#59% » i/[l%\[ JE'[J tied HIGH -
Slave 7 f=i & SPLIT/RETRY response
AHB- the Y lock 7Y% > I timing R full-AHB i HMASTLOCK [V timing — £ ©

5.7 Multi-layer AHB
Tt AHB =E5R 1 ) F A master ﬁjﬁ%l access bus » [[[ZZ5#f%Y performance AUQJng’-Aﬂ [ >

b ’;Jzii%lﬂl[*ﬁ IRE > ARM #1157 Multi-layer AHB > iflgliﬁztgwpi [ﬁl 53



4 Interconnect ™
Matrix
Slave
Master
Slave
Slave
Master
Slave
S _/

qaﬁ' 5.3

[ﬁl 53 Flfjﬁljjfﬁlﬂﬁlx I,[_{ master {7\ Fi Ii[fj bus :,f access slave j‘["[ access F[fj slave 7\ Fi s E[H
F‘Jlﬁ master H A ”ﬂJHﬂﬁl J:E 7 transfere = [rEL P access [FIJ_ i slave E'“F" slave 3. 281 Ezu,i[ﬁgx
fIY transfer qgﬂ 5.4 [[[&=- connection matrix [*]* Iflﬁ[ FHENE

- nierconnact ™

Matrix

Decode % Slave
#1

[ n

Input
Stage
3

Mastar Layer 1

Slave

[
Y
il

Decoda

Input
Stage
F

Mastar Lanper 2
#2

Slave
#3

[ M

Decode

Slave
#4

Mastar Layer 3

put
298
I
[
y

-
3

q%\' 5.4

it Multi-layer [ {117 ﬁﬁ_ FGFIT [ﬂJF[ Y bus configuration > {57 Hfl — [ layer [ IF[‘FJ:?J?
%2 low-bandwidth [I¥ master > fl‘/i}{j AHB A% 1 fr[ [IV sub-system » sub-system /=7 FZ?' I
EI EJ?J— (i slave i I'] & master 3753 connect matrix = = share &7 q%ﬁ[ 5.5 HiI n’ﬁiﬂ Flf

— 7 configuration : Local Slave °



4 Interconnect
Matrix
o Slave
#1
Master Layer 1
#
- Slave
#H2
Master Layer 2
H2
Slave
e #H3
Slave
——

Ha

Slave
L gl
#5

B 5.5
6. i
FEAFRRY I ST AR 9 AHBE APB (5L [T AHB HIFGIIEET > [N
PHPPHEET T £ AHB IRl 1 > Y9 it e S ARM P AHB 72
. AHB-Lite =* Multi-layer AHB k™" Ry H[Y /7 ﬁ“ﬁ o



