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Figure 1-2 Channel architecture of writes
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Figure 1-3 Interface and interconnect
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Note

The master also drives a set of control signals showing the length and type of the burst,
but these signals are omitted from the figure for clarity.
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Figure 1-4 Read burst
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Figure 1-5 Overlapping read bursts
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Figure 1-6 Write burst
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Figure 3-1 VALID before READY handshake
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Figure 3-3 VALID with READY handshake
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Figure 3-5 Write transaction handshake dependencies
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(3) W& LLESS AWVALID B WVALID 12 54 28 WAME S #0A %2 G5
&1 WREADY 125,

Note

It is important that during a write transaction, a master must not wait for AWREADY
to be asserted before driving WVALID. This could cause a deadlock condition if the
slave is conversely waiting for WVALID before asserting AWREADY.
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Bursts must not cross 4KB boundaries to prevent them from crossing boundaries
between slaves and to limit the size of the address incrementer required within slaves.
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Table 4-1 Burst length encoding

ARLEN[3:0] Number of
AWLENI[3:0] data transfers
b0000 1

b0001 2

b0OO10 3

b1101 14

bl1110 13

bl111 16

ARSIZE 155 80 AWSIZE {5 548 € & — N85 30 B e i) 2l 1 B R Ao

m o

SLSEPSY/INNKE

\



Table 4-2 Burst size encoding

ARSIZE[2:0] Bytesin
AWSIZE[2:0] transfer
b000 1

b001 2

bO10 4

bO11 8

b100 16

bl01 32

b110 64

bll1 128
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4, AXIWMSGE X T =M kRS R A. BERR kRS . BE R KR
5. fAERREKIELE. F{E5 ARBURST 8 AWBURST RiE#58 & i 5 2k
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Table 4-3 Burst type encoding

ARBURST[1:0]

AWBURST[1:0] Burst type Description Access

b00 FIXED Fixed-address burst FIFO-type

b0l INCR Incrementing-address burst Normal sequential memory
b10 WRAP Incrementing-address burst that wraps Cache line

to a lower address at the wrap boundary

bl1 Reserved

(1) [ AR KBS et 2 FE R, &AM I A AR . IXFE R

KATEE & B WX — AN E A B A TAFEE . 510 FIFO.
(2) WERREKILE RIS FH bk EE E E— v b k38 i — A [ 22 1)

B
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D CIR L IE 6 AT AL F I size X 55

ORENEEMKEUIE 2. 4. 8 8#H 16.

5. KFseh i E AR,

Start Address — FAHLARZEMIFL LG HLbE

Number Bytes & — (U A% % I BEA% 4 10805 byte 5 KR
Data Bus Bytes #(#E 2k L TH byte lanes HI% &=

Aligned Address X} 5% iRA 1 46 Hh bk

Burst_Length — IR AT S A% A A2
Address N F— IR RS ittt BoE, JuHEE 2-16

o

Wrap Boundary ‘B3RS KK HLIE
Lower Byte Lane f&%i i &KL byte lane
Upper_Byte Lane &4 5 stk /) byte lane
INT(x) X x HEAT [F) T HUEE
MR E A

Start Address = ADDR

Number Bytes = 2514E

Burst Length=LEN + 1

Aligned Address = (INT(Start Address / Number Bytes) ) x Number Bytes
Address 1 = Start Address

Address N = Aligned Address + (N - 1) x Number Bytes

Wrap Boundary = (INT(Start Address / (Number Bytes x Burst Length)))

x (Number Bytes x Burst Length)

WHA Address N =Wrap Boundary + (Number_Bytes x Burst_Length), | J5 [f [
UKL Address N = Wrap Boundary .

HoRR R

Lower Byte Lane = Start Address - (INT(Start Address / Data Bus_Bytes))

x Data_Bus Bytes

Upper Byte Lane = Aligned Address + (Number Bytes - 1) -



(INT(Start_Address / Data Bus Bytes)) x Data Bus Bytes

bR TS IS RS

Lower Byte Lane =Address N - (INT(Address N/ Data Bus Bytes))

x Data_Bus Bytes

Upper Byte Lane = Lower Byte Lane + Number Bytes - 1

DATA[(8 x Upper Byte Lane)+ 7 : (8 x Lower Byte Lane)].

A

KRERR T AXT PSR RS L Cache FI{RT T,
1. ARCACHEJ[3:0]#1 AWCACHE[3:0]/ 4%t~ B -

WA RA C B Transaction attributes

0 0 0 0 Noncacheable and nonbufferable

0 0 0 1 Bufferable only

0 0 1 0 Cacheable, but do not allocate

0 0 1 1 Cacheable and bufferable, but do not allocate

0 1 0 0 Reserved

0 1 0 1 Reserved

0 1 1 0 Cacheable write-through, allocate on reads only
0 1 1 1 Cacheable write-back, allocate on reads only

1 0 0 0 Reserved

1 0 0 1 Reserved

1 0 1 0 Cacheable write-through, allocate on writes only
1 0 1 1 Cacheable write-back, allocate on writes only

1 1 0 0 Reserved

1 1 0 1 Reserved

| 1 | 0 Cacheable write-through, allocate on both reads and writes

Cacheable write-back, allocate on both reads and writes

fE—SHH 00T, {55 AWACAHE AJ DL ORA 2 MRS A AR AR S S i R o G 2R
HH ISR E N bufferable , AL AR B EE RGN cache SIS M
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(1) IEWAAREERSAFE, ARPROT[0] f1 AWPROTI[O0]

(2) ZAEVAINEFEERE LA, ARPROT[1] fil AWPROT[1]
(3) $BAFIEEEFEAI  ARPROT[2] #1 AWPROTI[2]

{55 ARPROT[2:0] M1 {5 AWPROTI[2:0]/)Zmfid a0~ K-

Table 5-2 Protection encoding

ARPROTI2:0] Protection level
r | v

AWPROT[2:0]

[0] 1 = privileged access
0 = normal access

[1] | = nonsecure access
0 = secure access

[2] | = instruction access
() = data access
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Table 6-1 Atomic access encoding

ARLOCK]1:0]
AWLOCK]1:0] Access type

b00 Normal access
bO1 Exclusive access
bl0 Locked access
bll Reserved

FATELE S ARLOCK[1:0]8 AWLOCK][1:0]2kiEFm 5 XA, HES
RRESP[1:0]2% BRESP[1:012k 45 B 5 AE I I 5 15 .
2 EHETERM G AU, B 2xak 3R S i B 73 5] /& EXOKAY 1 OKAY .
EXOKAY J&48 3 % SCFRpl b RAFHL, 17 OKAY A2 48 1 #5 AN SCHRFA b7 3077 L
3. MR AR F G AAFE, AT LLZEE {5 5 ARLOCK[1:0]H1
AWLOCK]1:0] flihZii#H OKAY i S% ik 5 A7 HURI o5 A Wi —A
WA B SR o FAE U 2 250 B s 28
it /55 ARLOCK([1:0180/5 5 AWLOCK[1:0]%F 245 I, 75 EafiE R feir

FHUAF A X IR E B — AN RN 355 M F] — A L8 SEALHERZ B AR I
FH K37 #F legacy devices.
5. HEFHEAE NEPIRE (HR AR

(1) LREFFTA B 55 7 I ALEAR R 1 4KB ik XA

(2) PR B 55 5 41000 P AN S 55

FOE
AT T AXT S HH55 (VA B A i o
1 AXI BRSO 523 5 A G H S HAT IR . X T35 5%, Bem N 538l — 2k
BN, T SR T i MO I ROE TE AR 1K . AXT B BRI
OKAY. EXOKAY. SLVERR. DECERR.



2. #id{55 RRESP[1:0]#1 BRESP[1:0KZmfidmi N A5 5, HAkin ~AE:

Table 7-1 RRESP[1:0] and BRESP[1:0] encoding

RRESP[1:0]
BRESP[1:0] Response Meaning

b00 OKAY Normal access okay indicates if a normal access has been successful. Can also indicate
an exclusive access failure.

bO01 EXOKAY Exclusive access okay indicates that either the read or write portion of an exclusive access
has been successful.

b10 SLVERR Slave error is used when the access has reached the slave successfully, but the slave
wishes to return an error condition to the originating master.

bll DECERR Decode error is generated typically by an interconnect component to indicate that there
1s no slave at the transaction address.
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(2) WID XANEE ID tag FE 555, 5EHEEE R, EHLE A
WID 2 UGHE 5 Hhuhk A —E0H AWID.
(3) BID XA 1D tag R EHWMNFEF . KBk BID £ILEE S AWID
A WID AH—SUR %55 .
(4) ARID XA 1D tag RSG5
(5) RID XA ID tag RAEFH S . W&(EIX RID £ILEC S ARID AH—
EGHE
2. ENLATDMEH —A 355 ARID 8% AWID B A& At hnfs B HE AL
o HEFHHNAT
(1) WA F T AL (05555 AT S8 Ja e SR o A ATT P A DA SIURP 5 1o
(2) MFE—AFEHULSHIAE 1D 55, WA GRS AbATA] LEUE
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(3) HHFEHEN AWID 5 95 55 s 5 4106 2504 JR U A 05 N SE R FT
HEA

(4) HHFIEME R ARID 325555 Hicdfs Fp 91 0 ZBURAE T T B «
D A [R5 34 S AH 1R 1) ARID B, 15 48 400 25 (R S 000 2 B R[] 7 el i -2

5o

& WA R 152 2% B2 AR RN ARID B, 432 11 b 0 25 DR S s 42 R S LA I (1 AH
[5] Fy 1k M

(5) FEMAIFI) AWID A1 ARID 325555 M5 5555 22 18] A o Ja e PR i o G 2R
FENLELSRAT NG BRI, T 06 ZBUR DR B — IR 55 58 A2 S8 UG A T AR AT 85 — A
%
3. H{—AEHEE L5 interconnect HIERS, interconnect £37E{55 ARID. AWID.
WID BEsn—Az, & —A T H#Eh— 6 = 1.
AR PIAN S«

(1) FEHUA T ZE L 5 HAh =ML 1D 2018, B interconnect J& 1D {8 & ME— 17,
206 EHL number FINEN B

(2) FEVC#H AL 1D B i) 58 B2 2 b L4 1 Ab i 1D B
X T4, interconnect B —A2E] RID Berbr, SR WE A 2 ML o 1 52 BUER
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1. Narrow &%, 43N A= 1B 56 B2 /N T 80808 S 2 SR FE IS, sk Az il 45
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Example 1:

In Figure 9-2:

. the burst has five transfers
. the starting address is 0

. each transfer is eight bits

. the transfers are on a 32-bit bus.

Byte lane used

DATA[7:0]

DATA[15:8]

DATA[23:16]

DATA[31:24]

DATA[7:0]

1st transfer
2nd transfer
3rd transfer
4th transfer

5th transfer

Figure 9-2 Narrow transfer example with 8-bit transfers

Example 2:
In Figure 9-3:
. the burst has three transfers
. the starting address is 4
. each transfer is 32 bits
. the transfers are on a 64-bit bus.

Byte lane used

DATA[63:32]

1st transfer

DATA[31:0]

2nd transfer

DATA[63:32]

3rd transfer

Figure 9-3 Narrow transfer example with 32-bit transfers

2. N B AR A R SR B S . S kB R, B
source. destination identifiers X £&{5 5 /& K H] little-endian #% 3\, {H/& payload &

big-endian i, BARNEHT -



31 24 23 8 7 0

Desti- Source Packet
Checksum -nation
Payload Data items
Payload
Payload
Payload

Figure 9-4 Example mixed-endian data structure

BARAA 0 PR AE B 25 0 little-endian A7 HCEKAE B A AN SR HAD
big-endian ¥z .

=
ARFERIR AXT VXS F4E T 5
1. AXT P oV FHUE KB b A7 25 o — N ASG S5 R 46 k75 R R 35 S
H ARFYHUEEAT 5 B A 2L byte lane strobes {5 2.
2. TR LA ¥R 3R B £ s DU 55 80E AN XS 55 I ik g e af ik, 43 A 32
LA 64 7 EHE o2k b AL SIS . P s ( AE R R B A T 5



Address: 0xa

Transfer size: 32 bits
Burst type: incrementing
Burst length: 4 transfers

Address: 0x0l

Transfer size: 32 bits
Burst type: incrementing
Burst length: 4 transfers

Address: 0x01

Transfer size: 32 bits
Burst type: incrementing
Burst length: 5 transfers

Address: 0x07

Transfer size: 32 bits
Burst type: incrementing
Burst length: 5 transfers

Figure 10-1 Aligned and unaligned word transfers on a 32-bit bus

| 1st transfer

| 2nd transfer

| 3rd transfer

| 4th transfer

| 1st transfer

| 2nd transfer

| 3rd transfer

| 4th transfer

| 1st transfer

| 2nd transfer

| 3rd transfer

| 4th transfer

| 5th transfer

| 1st transfer

| 2nd transfer

| 3rd transfer

| 4th transfer

31 2423 1615 8 7
[ 3 [ 2 ] 1] o
L 7 [ 6 [ 5 [ 4
(B [ A ] s [ 8
| F | E ] DJC
[ 3 [ 2 [ 1 [0
L 7 [ 6 | 5 | 4
L B [ A ] o | 8
| F [ E]DJ]cC
| 3 | 2 | 1 [ 0o
L 7 [ &6 [ 5 [ 4
(B [ A ] o [ 8
[ F [ E ] D ]cC
| 13 | 12 | 11 | 10
L7 [ 6 [ 5 | 4
(B [ A ] 9 |

| F | E [ D] C
| 13 | 12 | 11 | 10
| 17 | 16 | 15 | 14

| 5th transfer




Address: 0x00

Transfer size: 32 bits
Burst type: incrementing
Burst length: 4 transfers

Address: 0x07

Transfer size: 32 bits
Burst type: incrementing
Burst length: 4 transfers

Address: 0x07

Transfer size: 32 bits
Burst type: incrementing
Burst length: 5 transfers

Address: @x04

Transfer size: 32 bits
Burst type: wrapping
Burst length: 4 transfers

(3) g Hefs 5 LV ERE.

63 5655 4847 4039 3231 2423 1615 8 7 0

[ 7 | & | 5 | 4 | 3 | 2 | 1 | 0 |1sttransfer
[ 7 [ 6 | 5 | 4 | 3 | 2 | 1 | 0 |2ndtransfer
[F T E ] b ] ¢ | B [ A [ 9 [ 8 |3dtransfer
[ F ] E | o | ¢ | B | A | 9 | 8 |atntansfer
[ 7 ] 6 | 5 | 4 | 3 | 2 | 1 | o0 |1sttransfer
[ F [ E | | | B | A | 9 | 8 |2ndtransfer
[ F [ E | \ | B | | 9 | 8 | 3rdiransfer
[ 17 ] 6 | 15 | 14 | 13 | 12 | 11 [ 10 |4thtransfer
[ 7 | 6 | | | 3 | | 1 | 0 |tsttansfer
| F | E | D | | B | | 9 ‘ 8 | 2nd transfer
[ F T E ] b ] | B | | 9 | 8 |B3rdtransfer
[ 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 |4thtransfer
[ 17 ] 16 | 15 | 14 | 13 | 12 | 11 | 10 | 5thtransfer

Figure 10-2 Aligned and unaligned word transfers on a 64-bit bus

63 5655 4847 4039 3231 2423 1615 8 7 0O

[ 7 ] & | 5 | 4 [78 1 2 | 1 | 0 |1sttansfer

[ F T ET b ] 8 | A | 9 | 8 |2ndtansfer

| F | E | b | ¢ | B | A | 9 | 8 |3rdtansfer

[ 7 | & | 5 | a4 | 3 | 2 | 1 | o |dthtansfer

Figure 10-3 Aligned wrapping word transfers on a 64-bit bus
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Figure 11-1 Exit from reset
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(1) REAEESRES, T4 BRHEE e ge re B 25 he

(2) WAMEFE S H T RGR Brs sl 2515 K18 H 8 i MEIIFEIRE
2. BB ) — A E S S8 CACTIVE, 41 % HIXAME 5 k48 Gk
Wi gE . M54 B CACTIVE A 215 R Bl , RGN Bhis il sy L a0
REmT . IR AMEIR &8 CACTIVE BN, W RGR B i B kg &
AT He B 2E e A 5 5 I B
3. AXI T ARHBE L request/acknowledge 48 T3k S FFid K

(1) CSYSREQ H4kHliE & 1E Ktk NMMRDIFRIRASES, RGPl 254
CSYSREQ &1k, T CSYSREQ #B+2 & =1

(2) CSYSACK 4 #4 ] CSYSACK 15 S 1E ik NAR DI FRIRZS A1 FHK )
FEREHINZE S

T & CSYSREQ F1 CSYSACK 155 2 [al fry i 2 &«

T1 T2 T3 T4
CSYSREQ A N —4
CSYSACK o \—/
Figure 12-1 CSYSREQ and CSYSACK handshake
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CSYSREQ 0 |
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CSYSACK 0 [
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Normal Entry to Low : Exit from Normal
B — « o e :
operation low power power ; low power operation

Figure 12-2 Acceptance of a low-power request
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Figure 12-3 Denial of a low-power request
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> clocked -
\ operation /

System clock controller
drives CSYSREQ low to
request low -pow er entry

.

Peripheral denies or
accepts reguest

Low -pow er
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operation

Peripheral or system
clock controller initiates

low -pow er exit

Deny /

\Accepl

Peripheral /

E

System clock
controller

Peripheral keeps
CACTIVE HIGH

Peripheral performs
pow er-dow n

Peripheral drives
CACTIVE HIGH

System clock controller
immediataly enables
clocks

.

'

.

'

Peripheral drives
CSYSACK LOW to

acknow ledge request

Peripheral drives
CACTIVE LOW

System clock controller
immediately enables

clocks

System clock confroller
drives CSYSREQ HIGH

-

!

-

-

System clock controller
samples CACTIVE

Peripheral drives
CSYSACK LOW to
acknow ledge request

Systemn clock controller
drives CSYSREQ HIGH

Peripheral drives
CACTIVE HIGH

'

!

'

'

System clock controller
drives CSYSREQ HIGH

System clock controller
samples CACTIVE

Peripheral drives
CSYSACK HIGH to
complete handshake

Peripheral drives
CSYSACK HIGH to
complete handshake

.

'

Peripheral drives
CSYSACK HIGH to
complete handshake

System clock controller
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"
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.
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Figure 12-4 Low-power clock control sequence




