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1.1 FHAR

Gowin AXI to AHB Sync IP H {8 L2 S IhReRE. ThReiR . B9k, S5
w. FHEECE. NHSRENS, SEHBH T PGE 1 AXI to AHB Sync IP (14N H
7. AT R AR S % 1.9.11.01 (64-bit) A, FEAMRATIS, #5015
B REEEE 2R, BRI AR A S B HE .

1.2 $H33CH
W B R w2 SR M www.gowinsemi.com T UL R . BE DL A SRS
e SUG100, Gowin = JH1EH F 1155
e DS100, GWIN Z% FPGA /i £ #5 T/}
e DS117, GWINR Z7 FPGA /% 1ia £i #5 - F 1}
o DS821, GWINS Z 7 FPGA /% 1ia £i#5 -/}
e DS861, GWI1NSR %7 FPGA ;/=iin £t #5 F
e DS841, GWINZ %% FPGA ;= 1ii £ #i FHf
o DS102, GW2A %7l FPGA /"1 £ #; T/}
o DS226, GW2AR Z 7 FPGA /% 1a £ #5 - F 1}
e DS971, GW2AN-18X & 9X Z81FH#7 FHF
e DS976, GW2AN-55 #1545 F 1}
o DS981, GWSAT F#7) FPGA /a2 F 1
o DS1103, GW5A F 7 FPGA /i £ #5 T/}
e DS1239, GW5SAST Z4 FPGA /=i £t #5F 4
e DS1105, GW5AS %7 FPGA /= in i #5 F
e DS1108, GW5AR F#7i FPGA /a2 # -/}
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Advanced High-performance Bus

2 RS S

AMBA Advanced Microcontroller Bus e R A T S B SR
Architecture

AXI Advanced eXtensible Interface EE G AR

FPGA Field Programmable Gate Array W7 ] G [ 1R 51
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2.1 T4

Gowin AXI to AHB Sync IP & — il ¥ #ds, FH 1K AMBA AXI4 #hill 4y AMBA
AHB-Lite i, & ftiF AXI4 F= %417 AHB-Lite M4
%% 2-1 Gowin AXI to AHB Sync IP &

Gowin AXI to AHB Sync IP

A HE Wk 2-2

A

Ay Verilog (encrypted)

ZHEWT Verilog

TestBench Verilog

M BT R R

CRE At GowinSynthesis

IS FH KA Gowin Software (V1.9.11.01 & UL 1)
E!

PSR B 5 - P S SR E R

2.2 ThEEFF I

Gowin AXI to AHB Sync IP =415 LU D RER
o 7% AMBA AXI4 14X
25 AMBA AHB-Lite 413
AT EHLREPERE . 24 - 64 bits
A E e i . 32 B 64 bits
AXI4 F1 AHB-Lite # DSt b 5 B 4155
AXI4 F1 AHB-Lite 2 11 B A AH [A] i th bk R8s 58 52
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2.3 BT

o SURFEALA:

- 1F 32-bit ¥ S 22 S 8/16 bits 1£5

- 1F 64-bit Bl 5 22 S #r 8/16/32 bits &%

2.3 RiEEH
WL Verilog i & 528 Gowin AXI to AHB Sync IP. [K{ii 88 E I T . S FIZ5 0N

DR HIER A e F . LAEi = GWSAT 2% FPGA A4, Gowin AXI to AHB

Sync IP G MLk 2-2 Fios.

A, HikRE

* 22 HEERER
BRI &R HiIRER &
GWSAT Logic 704 Address Bus Width: 32
Register 289 Data Bus Width: 32
BSRAM 0 AXI ID Width: 4
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3 ThRefhik

SHFLIE 2 DARFERIIEIGHS (2R, 2W B 1IRTW)

U AXI4 A 2% 4077547 R — A~ AHB-Lite 145, AHB-Lite ¥4

AXI4 5 IR 5 AHB-

st 7, ) AXLEN 25 3.

Lite 2 k2

7 8¢ 15 1) AXI4 B 5
3R 3-1 AXI4 5 AHB-Lite BI38% 3EBIRR 5}

3 DhRefaid

K ite BUSY 8¢ IDLE

BB AR 3-1 o Wk AXI4 F55 50 | 1 KB
RAFG =Wy AHB INCR R

ARBURST/AWBURST ARLEN/AWLEN HBURST HBURST (cross 1K)
INCR 0 SINGLE N/A
INCR 3 INCR4 INCR
INCR 7 INCRS8 INCR
INCR 15 INCR16 INCR
INCR 1, 2, 4-6, 8-14, 16-255 INCR INCR
FIX 0-15 SINGLE N/A
WRAP 1 SINGLE N/A
WRAP 3 WRAP4 N/A
WRAP 7 WRAP8 N/A
WRAP 15 WRAP16 N/A
%57 AHB-Lite 1 KB i %5k .

24 AHB-Lite 4 TS B 4835 M S B

BOHE)

RS FH 55 Pl se 4L

o AXI4 'ﬁ%ﬁ /\ﬁf AXl4

o TEFE—IRfhEH, 1RSI
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3 YyRediiA

puuiig
cr

o WERHHESALGTHFNMHAPRM, SHIPH WG XEPHRA NS FSPRNTF
VISEACE 5

o PEARICHINTF N: PP EFES > 3FHS > 5HS%.

S I AL 45 T 25 H AR SRS e 1, T 45 5 5 55 2 R 2 A2
Eiadia e

XA SRS 1A AXI4 e, HA WDATA HHUERIZ A S5 N
AHB-Lite #1171,
PR&IS 4R
1. ANZHFR 3-2 HAIH AXIE 5.

32 AR EFHM AXIEE

Il

Signal Name Source Description

Read/Write Address Channel

AxQOS Master Quality of service

AXREGION Master Region identifier

AXUSER Master User signal

Low Power Interface

CSYSREQ Clock controller System exit low-power state request
CSYSACK Peripheral device Exit low-power state acknowledgement
CACTIVE Peripheral device Clock active

2. RRESP/BRESP {¥iz[r] OKAY &Y SLVERR, A vik[r] DECERR #1 EXOKAY .,
3. AXl4 {553 HPROT & 5 BB 1152 3-3 Fian.
% 3-3 AX4 (23] HPROT {525t

AXI signals AHB-Lite signals

ARCACHE[0)/AWCACHEJ0] HPROTI[2](bufferable)
(AXI4 bufferable/nonbufferable)

ARCACHE[1[/AWCACHE[1] HPROT[3](cacheable)
(AX14 modifiable)

ARCACHE[2)/AWCACHE[2] Ignored
(AXI4 read allocate)

ARCACHE[3]//AWCACHE[3] Ignored
(AXI4 write allocate)

ARPROT[0)/AWPROTI[0] HPROT[1](privileged/user access)
(AXI4 privileged/non-privileged)

ARPROT[1)/AWPROTI[1] Secure accesses are not supported
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3 Dyfiedlig
AXI signals AHB-Lite signals
(AXI14 secure/non-secure) Secure accesses are not supported
ARPROTI[2[/AWPROT[2] HPROTI[0](data/opcode access)
(AXI4 data/instruction access) Note: HPROT][O0] is the inverse of ARPROT[2[/AWPROT[2]

4. WSTRB B i
o [HLIALHIN AXI4 5HE5 LR S EES
- Y SRS S ST, A AHB-Lite £ 1 AL S o IR £ IR A AR
- EEMRE T AENBO T, £ AHB-Lite £ 1 2 K IDLE 1£%i.
o X THAth AXI4 5H%
- ALFFE LRSS HE, HN2HE SLVERR 4i%.
- WDATA 5 %0517 H AWADDR A1 AWSIZE #5E, 5 WSTRB 5%,
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Gowin AXI to AHB Sync IP KI5 5 ik tn#k 4-1 Fiox.

* 41 554k

=5 1/0 i3 ik

araddr input [ADDR_BUS WIDTH!"I - 1:0] AXI R HE

arburst input [1:0] AXI B R KR (0= [HE, 1=#E, 2=
EE2)

arcache input [3:0] AXI A7

arid input | [AXI_ID_WIDTH® - 1:0] AXI it 1D b7

arlen input [7:0] AXI R KK (0=1 AL, 1=2 Rt
B, ..., 255=256 UfLH)

arlock input 1 AXI B Y, A SRR @ )
(arlock=0)

arprot input [2:0] AXI R4 R

arready output |1 AXI izt 2

arsize input [2:0] AXI R E KN (0=1 77, 1=2 %1, 2=4
T, 3=8 7, HoAth: ASED

arvalid input 1 AXI A 2L

awaddr input  |[ADDR_BUS_WIDTHI- 1:0] | AXI 5 Huhk

awburst input [1:0] AXI 5 KA (0 = [EHE, 1=, 2=
EEZY)

awcache input [3:0] AXI Bz A7

awid input | [AXI_ID_WIDTHE! - 1:0] AX| Bl ID

awlen input [7:0] AXI BIERKEE (0=1 KAkt 1=2 ki
i, ..., 255=256 KAfEH)

awlock input 1 A)(()I)E%ﬁi%%iﬂ, SRR E VT R Cawlock
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=5 1/0 38 fak

awprot input [2:0] AXI 5 R

awready output |1 AXI 5 HuhE 2%

awsize input [2:0] AXI H KRN (0=1 775, 1=2 71, 2=4
T, 3=8 7, Hfth: AR

awvalid input 1 AXI| B Hihk A%

bid output |[AXI_ID_WIDTH® - 1:0] AXI B i 1D

bready input 1 AXI 5 [ 5gh 26

bresp output  |[1:0] AXI E i

bvalid output |1 AXI 5 i N A 3L

rdata output |[DATA _BUS_WIDTHBI - 1:0] AXI R

rid output  |[AXI_ID_WIDTH® - 1:0] AXI i ID k2%

rlast output |1 AXI B J5 — AR

rready input 1 AX ELEE 2

rresp output  [[1:0] AXI 0 W

rvalid output |1 AXI SR A R

wdata input [DATA_BUS_WIDTHE! - 1:0] AXI B ¥

wlast input 1 AXI| 5 Jg — kAL

wready output |1 AX| 5 2

wstrb input [(DATA_BUS_WIDTHR!/ 8) - 1:0] | AXI HikiE {55

wvalid input 1 AXI| 2EHHR A R

clk input 1 F G LRI

resetn input 1 RAMLEN

haddr output |[ADDR_BUS_WIDTHI - 1:0] | AHB-Lite i # 2k

hburst output  |[2:0] AHB-Lite 5% & 27

hprot output  |[[3:0] AHB-Lite {532 il

hrdata input | [DATA_BUS_WIDTHE! - 1:0] AHB-Lite iS50 a2k

hready input 1 AHB-Lite &% 5¢ %

hresp input 1 AHB-Lite &% v

hsize output | [2:0] AHB-Lite f&4i K/

htrans output  [[1:0] AHB-Lite f£4i2E A

hwdata output [[DATA BUS_WIDTHE! - 1:0] AHB-Lite 5% ¥z 24

hwrite output |1 AHB-Lite /5 £ #i{s 5
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["JADDR_BUS_WIDTH /& Address Bus Width 3% 5 [ {5 ;

PIAXI_ID_WIDTH /& AXI ID Width 3% 5 [ 15 ;

BIDATA_BUS_WIDTH 2 Data Bus Width &[4 .
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Gowin AXI to AHB Sync IP FI1Z A in# 5-1 Fis.

V6]

BF

¥ 5-1 BHuEA
B iR BESEE BRIAE
Address Bus Width ik 2 1 58 24 - 64 32
Data Bus Width B I 2R 1) T8 32,64 32
AXI ID Width AXI id tag 98 & 1-16 4
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6 FHimicE

6 FHEEE

FH P 0] DAEE 2 SR I A4 1Y IP Core Generator T.E., i IFACE Gowin AXI to
AHB Sync IP.

K A2 “Tool > IP Core Generator”si T 2 4=¢ ", $T7F IP Core Generator, P %l
F ik “Soft IP Core > Microprocessor System > Bus Interconnect > AXI to AHB Sync
1.0"

Gowin AXI to AHB Sync IP FtHc & W1 6-1 Arzs .
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6 FHmifcE

6-1 FEEE
A P Customization ? x
AXI to AHB Sync o
General
S L Device: |GWsAST-138 | Device Version: |B |
— o
R p— — Part Mumber: |GW5A5T—LV1 33FPGET5AC1,‘IO| Language: Verilog ~
44
e R File Mame: |axi_to_ahb_syr1c | Maodule Mame: |AXI_to_AHB_S}rnc_Top |
::”: 0 et Create In: |C:\Users\liukai\Desktop\fpga_prnject\src\axi_to_ahb_sync |
. et i
S p— Options
retsa 0 -
i ek
— e SEDY o . =
. Address Bus Width: (24 - 64)
. st
=+ Data Bus Width: |32 v
e .
- AXI 1D Width: (1-16)
— e M - _h
g e ] —
S -
— e ety
Mt 1] e
. ——
R - P 1] i
i i
[ — el
e Ly
e
] b bt 1711, il
T ="
B
Cancel

e IGTAC B R U0 R s

e Address Bus Width: Huhl S 281585, HUEIEHEN 24 - 64, BRIMEN 32.
e Data Bus Width: #2215, BUETEHEA 32, 64, BRIMEN 32.
e AXIID Width: AXIid tag %, BUETEHEIAY 1-16, ERNEN 4.

IPUG1201-1.0

13(14)




7 N

7 srms

Gowin AXI to AHB Sync [N 35t —BEFER R, —FiuE AXI4 F 154 %1 AHB-
Lite BIG, W& 7-1 Frons —Fhag AXI4 E & ERE— AHB-Lite ik, WE 7-2 s
AHB-Lite M %% 5 H 1] HMASTLOCK #ii N\ 55 Ak H°F, [y AXI to AHB Sync A~
YRR E . AHB-Lite M 258 B BKH HSEL i A5 5 DAl B, BB HPIRZS ] P
i1 AXI to AHB Sync ] HTRANS % 45 S
7-1 AXI i3 AHB-Lite EEX

AXlto AHB Sync AHB-Lite Slave
1'b1 —P» hsel
haddr P haddr
htrans P htrans
hburst | hburst
AX 14 hsi;e E hsi;e
Master < E > hwrite hwrite
hprot i hprot
1'b0 —»| hmasterlock
hwdata »| hwdata
hrdata [« hrdata
hresp [« hresp
hready |« hreadyout

& 7-2 AXI ¥%## AHB-Lite \i& &

AXl to AHB Sync AHB-Lite Slave
1’01 —» hsel
haddr P haddr
htrans P! htrans
hburst P hburst
AX14 hsi;e : hsi;e
Master < ﬁ > hwrite P hwrite
hprot 1 hprot
1'00 —»| hmasterlock
hwdata P hwdata
hrdata [« hrdata
hresp |« hresp
hready [« hreadyout
|—> hready
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