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AHB ( Advanced High-performance Bus )
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ﬁg AHBi
AHB 1 :

—Master (ZA4H)
—Slave (ZN3CER)
—Infrastructure
-Arbiter
-M2S Multiplexor
-S2M Multiplexor
-Decoder
-Dummy Slave
-Dummy Master
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Arbiter: 7EZ MasterixZ £ 1 A 48 B o 247 3 .
Decoder: f£Z Slaveik M &4t HHiTiHEE.

Multiplexor:

Master to Slaver Multiplexor Slave to Master Multiplexor
\ /*
| > Slave | Master | o < Slave |
A A
Mégtel' »! Slave? MaBStCI' PR— Slave2
—- Slave 3 Slave 3
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FEVFRA IR S 4

ﬁ%% Arbiter
HADDR
HADDR HWDATA |  Slave
Master | HWDATA HRDATA #1
#1
S HRDATA
X By Hb kA7
“ HADDR
Hilfs 5 [——
J wonra | [ 0 o Bt S
Master | HWDATA peram— HRDATA -/ E S
#2 HRDATA control mux _ |
W HADDR
HADDR ) HWDATA |  Slave
Master | HWDATA Write data mux HRDATA e
#3
HRDATA Read data mux
HADDR —\ T
wwonra | | PLEIHREADYfE 5, &SL2E
fe 4 7€ B
HRDATA
S

Decoder
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Address phase Data phase

-
-

A
A

HOLK |
HADDR[31:0] >CX A ><:>< >O<:
Control ><:>< Control ><:>< ><:><:
HWDATA[31:0] >CX ><:>< D(Zt)a X}C
HREADY >O< \ \ /\ / / \L
HRDATA[31:0] X:X ><:>< ><:>< >< X EZZ?‘ X:X:

A Address A Data

B Address B Data

C Address C Data
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HCLK I -
HADDR([31:0] >O< A ij 5 >C>< - >C>< >C><
Control ><:X C‘?:g” >C>< C‘?gt)m' ><:>< Ctzgt)rol ><:>< ><:><
HWDATA[31:0] >C>( X >< [zztf‘ X X D(gt)a X X Eg(a:t)a >O<
N
X

| V W/ Vv
wostagsor ) ) X &l %
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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 - control|signal

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 °

IHRESP[1:0] Slave transfer response °

Master bus request ° Tn Arhit t signal

HIL.OCKx Master Locked transfer - R

IHGRANTX Arbiter Bus grant signal =

HMASTER[3:0] [Arbiter Indicate granted master number °

IHMASTLOCK |Arbiter Locked sequence °

HSPLITx[15:0] [Slave Split completion request °
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AHBH B AN EHIME 5
HTRANS[1:0] HWRITE HSIZE[2:0] HBURST[2:0] HPROT[3:0]

HTRANS[1:0]

idle: Z5KAEH, T Masteri% B E4E 75 BAL T

busy: Fix & B, (HEEEEEA MR

nonseq: JFIESEA LR, YETHIHLIERIEHIE S 5T — IR T,
seq: ELAL T, YarHbEAEFE S 5H— IR AH <.
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AHBH B AN EHIME 5
HTRANS[1:0] HWRITE HSIZE[2:0] HBURST[2:0] HPROT[3:0]

HWRITE

1: Masters#¥E 8 idwrite data bus (HWDATA[31:0]) & 13 Slave.
0: Slave¥#¥ifiiEidread data bus (HRDATA[31:0]) k11 Master.
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AHBH B AN EHIE 5
HTRANS[1:0] HWRITE HSIZE[2:0] HBURST[2:0] HPROT[3:0]

HSIZE[2:0]

HSIZE[2] HSIZE[1] HSIZE[0] Size Description
0 0 0 8 bits Byte

0 0 1 16 bits Halfword

0 I 0 32 bits Word

0 1 1 64 bits

| 0 0 128 bits 4-word line

1 0 1 256 bits 8-word line

| 1 0 512 bits

1 I 1 1024 bits
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AHBH B AN EHIME 5
HTRANS[1:0] HWRITE HSIZE[2:0] HBURST[2:0] HPROT[3:0]

HBURST[2:0]

HBURST[2:0] Type Description
000 SINGLE Single transfer
001 INCR Incrementing burst of unspecified length

RIS AR S IFASETI R,y LOEBAT A R 5 B e ds LARIEAE R S g2 T 7

A E RGN R A DAL

010 WRAP4 4-beat wrapping burst

011 INCR4 4-beat incrementing burst
100 WRAPS 8-beat wrapping burst

101 INCRS8 8-beat incrementing burst
110 WRAPIL6 | 6-beat wrapping burst

111 INCRI16 1 6-beat incrementing burst
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HADDR[31:0]

HBURST([2:0]

HADDR[31:0]

HBURST([2:0]

4-beat wrapping:

0 I ) N | G

Y WP WX
4-beat increasing:

XX 0x38 X:X 0x3cC X:X 0x40 X:X Oxd4 X:X XX

XX INCR4 X:X XX
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AHBH B AN EHIE 5
HTRANS[1:0] HWRITE HSIZE[2:0] HBURST[2:0] HPROT[3:0]

HPROT([3:0]

HPROT[3] HPROT[2] HPROT[1] HPROTI[0]
cacheable bufferable privileged data/opcode

Description

0 Opcode fetch

1 Data access

0 - User access

1 - Privileged access

0 - - Not bufferable

1 - - Bufferable

0 - - - Not cacheable

1 - - - Cacheable

RAAAM RIS S HRAERIL, FPRIZ(E 55 B Jy4’b0001,
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AHB T Slaveik [f|Master )15 &
HREADY, HRESP[1:0]

N

HREADY: {EZIaiLimss st & B

HRESPI[1:0]:
—OKAY: &5 58
—ERROR: {&% < Wk 41
—RETRY: XuifeHiAR5em, 5 KMaster= ix;
—SPLIT: YEjfEHiAR5Ea, Arbitern] DUBS U 28
75 H A Master{# i .

1900y ® ybuAdoD



S AmBT

AHBH B35 5
HBUSREQx, HLOCKx, HGRANTX

*AHB A > #FMulti-Master)Bus system, {HI[&]—F[a] H
HF— P masterfE N\ sl 2k, K75 Arbiteri3t 47 Arbitration.
Y masterff £z N S 28l , masterffHBUSREQ drive high.
o[F]—BJ[E] A e H 2 masterig RN L2k, Kl FE Z Arbiter
47 Arbitration.

*Arbiter fEHCLK FTHAEFHBUSREQ , ¥ =ik
master)JHGRANT signal drive HIGH, Z*7~i1Zmasterd] LA
PN 2R

A Emasteri AT ESAL I M AP W, W AEmaster G
M2 NBPEHLOCK drive HIGH, 5 #1arbiter transfer/4~
AJ AR H T

*AHBW A #l € ek Fy, BHRiTHE R TR K H €.
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Arbiter
grant

Transfer
response

Reset
Clock

Data

HGRANTx

HREADY N

HRESP[1:0] |

HRESETn .

HCLK .

HRDATA[31:0]

HBUSREQx

HLOCKx )

HTRANS[1:0]

HADDR[31:0]
AHB

master HWRITE

>

HSIZE[2:0]
HBURST[2:0]
HPROT[3:0] .

HWDATA[31:0] >

Select

Address
and
control

Data

Reset
Clock

Arbiter

Transfer type

Address

and

control

Data

(

\

HSELx

| HADDR[31:0]

HWRITE

L

HIRANS[1:0] |
HSIZE[2:0]
HBURST[2:0]

HWDATA[31:0]

HRESETn
HCLK >

-

AHB
slave

HREADY -

HRESP[1:0

HRDATA[31:0]

HMASTER[3:0]

HMASTLOCK >

Split-capable
slave

HSPLITx[15:0

Transfer
response

Data



e AHB& /)

AHB_test [

AHE_arbiter | |

LHE_decoder | |

AHB slave | |

M2S_mux ||

AHE master | |

]
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AHB_master £ | AHB_test [ | AHB_arbiter | | | AHE_decod AHB_master [ | | AHB_slave [ | AHB_test [ | I AHE_arbite
125 //  HPROT[3:0] Bl vice rd en:
l:data access 95

126 //HPROT[0]: 0:opcode fetch
127 //HPROT[1]: O:user access
128 //HPROT[2]: D:not bufferable
128 //HPROT[3]: O:not cacheable

l:privileged access
l:bufferable
1:cacheable

131 parameter okay=2"b00;
132 parameter error=2"b01:
133 paraneter retry=2"bi0;
134 parameter split=2"bil;
135

135 reg bus_reg:

137 reg addr_reg:

138 reg new_hready:

139 reg o0ld_hready:

140

141 reg [31:0] RDATA:

142 reg [31:0] h_addr:

143

144 always @ (posedge HCLK)
145 begin

146  if (IHRESETn)

14T  begin

148 HLOCKx=<=0:

149 HEUSREQx<=0;

150 bus_reg<=0:

151 end

152  else if (lbus_reg)
153 begin

154 if (BUSREQ)

155 begin

156 HBUSREQz<=1:
157 bus_reg<l=1:;

158 end

159 else if (1BUSREQ)
160 HLOCKx<=0:

96 assign wr_en=(HSELx)& (HTRANS [1]) & (HWRITE) :
‘g,‘{ assign rd_en= (HSELx)& (HTRANS[11)& ( VHWRITE) :
98

;99 always @ (posedge HCLK)

100 begin

101 if (IHRESETn)
102 begin

;'103 HREADY<=0:

HRESP<=2"b00:
HSPLIT=x<=16"h0000;

end

else if (counter>=totalbits)

begin
HREADYL=1;
HRESP{=HRESP_ckay:
HSPLITx<=HSPLITx:

end

1 13 end

115 always @ (posedge HCLK)

'1 16 begin

117 if (IHRESETn)

118 counter<=0;

119 else

120  begin

121 case (HBURST)

122 HBURST_single:counter<=totalbits;
123 HBURST_incr:counter<{=totalbits:
124 HBURST_wrapd:counter<{=counter+d:
125 HBURST_incrd: counter<{=counter+4:
126 HBURST_wrap8: counter<{=counter+2;
127 HBURST_incr8: counter<{=counter+2;
128 HEURST _wrapl6:counter<{=counter+l
128 HRIRST ineriAzcmmter{=rmmter+l -
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