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1.1 FHAR

Gowin® AHB to AHB 16 Bridge IP H ' f5rd £ Z OGN RER A . ity 4
iR, SHHER. FEEEMS &S, SESIAPGE T # Gowin
AHB to AHB 16 Bridge IP [t EAIE 772, ARF M i 2 ik & 2
172 1.9.9 Beta-4 hiiA, FEBAFMATS, o EETRSEAEER, B
PR LR P 3 A AR R4S B o

1.2 X3

BB O SR M EE www.gowinsemi.com.cn AT LA R #E . BH LA
A SCRY:
® SUG100, Gowin = JE#44H 65
® DS1104, GW5AST %741 FPGA 7= i s it

1.3 Rig. 4EkgiE

AT BRI A SR AR L Gl 1 S AR OB Lk 1-1 P
R L1RE. FRE

KRB FigE | 20 P

AHB Advanced High Performance Bus | ZcifkmthfE sk
FPGA Field Programmable Gate Array Ik
IP Intellectual Property HIR =R

MCU Micro Controller Unit ) 48 B
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2.1 IP #5AR

Gowin AHB to AHB 16 Bridge IP f13% 16 /> AHB ML &3 1141 1 4
AHB EHLI . ENL AT IR MCU ) AHB B 4% 11 (43
1, RiscV_AE350_SOC [] Extended AHB Slave). 16 4 MAL¥ &4 0 1]
PAor il N B AHB L 24 LML, AR A EAL & MCU #I4k

#.

A LATE € AHB B2 O Rk, etk AT MCU i) AHB 2k
N A7 sl o o] DABC B N WML #8482 11 1 N A7 BB Hu ik oK/, il
1 MB. 2 MB. 4 MB & 8MB.
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Gowin AHB to AHB 16 Bridge IP

R BIR
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Verilog i1 C
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LAt
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2.2 FE4FE

Gowin AHB to AHB 16 Bridge IP ) 3= Z R E A0 45 -

® £ ik 16 > AHB ML
® g AHB M2k Hu
® Tt B A AHB ML LA H N A7 BB g1k /)

2.3 FiEFIAH

i Verilog & & S8 Gowin AHB to AHB 16 Bridge IP. Xl f 2844
(R . SRS, Ho REA YRR S LT Re R E . UL
GW5AST %% FPGA Afl, Gowin AHB to AHB 16 Bridge IP % JE Al FH 15

WU 2-2 .
# 2-2 Gowin AHB to AHB 16 Bridge IP 5 %R
Eda Yl HEER | SRR | WIRFAH &VE
LUT 47 Slave 1 and Slave 2
GW5AST-138B | ES
REG 4
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1P 3-1 fizn, Gowin AHB to AHB 16 Bridge IP 4% 16 4~ AHB ML
WAL 1A AHB EHLEA 0. EHRARE DA LI MCU. ML
WO LA 16 > AHB ML, E N TN MCU 4% .
3-1 Gowin AHB to AHB 16 Bridge IP £
AHB
<:> Slave Device 1
. AHB
AHB M(z;r\;’;e&;)ewce : : AH B;;)idAgl-;B 16 ﬁAHB Slave Device...
AHB
<:> Slave Device 16
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# 5= Gowin AHB to AHB 16 Bridge IP {17 10 3 [1£1%, W% 4-1 fi

TN o

# 4-1 Gowin AHB to AHB 16 Bridge IP 10 ¥ 0 51&
(EREEL) Ji 1A W ik %k
hclk input 1 SRR E S -
hresetn input 1 MELEAES -
us_haddr input [31:0] ML E S -
us_hsel input 1 MEFIEES -
us_htrans input [1:0] MR AS S -
us_hrdata output | [31:0] | BLLIEEHEE S -
us_hready input 1 MM 815 5 -
us_hreadyout | output | 1 FHUR (S -
us_hresp output | 1 AL AF S -
ds_hready output |1 FEHLRLE S -
dsO_hsel output | 1 1AM RS S Slave 0
dsO_hrdata input [31:0] 1 MNMHEEHEE S
dsO_hreadyout | input 1 FANMMHEES
dsO_hresp input 1 5 1A MWL RAE S5
ds1_hsel output | 1 2 ML RS S Slave 1
ds1_hrdata input [31:0] 2 MMM EHEE S
ds1_hreadyout | input 1 B2 MM ES
ds1_hresp input 1 5 2 A MBS R AF
ds2_hsel output | 1 5 3 AN MWL IR E T Slave 2
ds2_hrdata input [31:0] %3 MM EHERE S
ds2_hreadyout | input 1 B I3INMMNEEES
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(EREEL 77 171 5 ik H/IE
ds2_hresp input 1 5 3 AN ML SR R AS
ds3_hsel output | 1 4 ML RS S Slave 3
ds3_hrdata input [31:0] 54 NIRRT S
ds3_hreadyout | input 1 B4 NI E S
ds3_hresp input 1 E R RN IR LI VA RS
ds4_hsel output | 1 5 MMM IR S S Slave 4
ds4_hrdata input [31:0] 55 MMM EHEE S
ds4_hreadyout | input 1 F 5 MM E S
ds4_hresp input 1 5 AN WAL SR RS
ds5_hsel output | 1 % 6 N MHLIR RS T Slave 5
ds5_hrdata input [31:0] 6 MMM EHEE S
ds5_hreadyout | input 1 %6 MMM E S
ds5_hresp input 1 EARWINGIR e ] CIVA RS
ds6_hsel output | 1 7 ML RS S Slave 6
ds6_hrdata input [31:0] CON I IRE %€/ =R
ds6_hreadyout | input 1 B 7MW E S
ds6_hresp input 1 ENEWINIR e L CIVA RS
ds7_hsel output | 1 2 8 MMM Fr k(S T Slave 7
ds7_hrdata input [31:0] % 8 MMM EHEE S
ds7_hreadyout | input 1 %8 ML E S
ds7_hresp input 1 55 8 MMM S AE
ds8_hsel output | 1 9 N MHLIR RS S Slave 8
ds8 hrdata input [31:0] 9 MMM EHEE S
ds8_hreadyout | input 1 £ I NMMHLEE S
ds8_hresp input 1 55 9 MMM AL S AE
ds9_hsel output | 1 5 10 /N MWL FrikfE 5 | Slave 9
ds9_hrdata input [31:0] 10 MMHLEREIRE S
ds9_hreadyout | input 1 %10 MMV (S
ds9_hresp input 1 10 AN MAH UL S NAF

5
ds10_hsel output | 1 % 11 MM W ikfE S | Slave 10
ds10_hrdata input [31:0] 11 NMHLEEEIRE 5
ds10_hreadyout | input 1 1M AR E 5
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(EREEZY S 77 171 5 ik H/IE
ds10_hresp input 1 511 S PHUAEHme SiE

=l
ds11_hsel output | 1 %12 > MWL fr {5 5 | Slave 11
ds11_hrdata input [31:0] 12 MIWLEEARE
ds11_hreadyout | input 1 12 MMV 5
ds11_hresp input 1 512 MWL A

=l
ds12_hsel output | 1 %13 MWL {5 | Slave 12
ds12_hrdata input [31:0] 13 MMMLEEARE 5
ds12_hreadyout | input 1 FA3 MM E S
ds12_hresp input 1 5513 S PR R A

7
ds13_hsel output | 1 % 14 > MWL friefg 5 | Slave 13
ds13_hrdata input [31:0] 14 M MPWLEEARE
ds13_hreadyout | input 1 F 14 DMPHAEE S
ds13_hresp input 1 5514 S DAL R

7
ds14_hsel output | 1 % 15 N MWL friefg 5 | Slave 14
ds14_hrdata input [31:0] 15 MMNLEEARE
ds14_hreadyout | input | 1 55 15 ML S
ds14_hresp input 1 55 15 DML S A5

7
ds15_hsel output | 1 % 16 N ML k{55 | Slave 15
ds15_hrdata input [31:0] 16 MWL EIRS
ds15_hreadyout | input 1 %16 MMV E S
ds15_hresp input 1 5516 S ML A5

J
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Gowin AHB to AHB 16 Bridge IP 1%, Wik 5-1 Fias.
# 5-1 Gowin AHB to AHB 16 Bridge IP 23 ##iiR

EAS it WA

Bus Base Address | FAHL# & AHB 2R LA N FE R ik | 32 fzthihik
Slave Address Size | ML A A7 R ik R /)N 1/2/4/8 MB
Slave 0 H 1 MBI AHB s 2 1 ANEIEL
Slave 1 52 AN AHB s 2 1 ANEIEL
Slave 2 3 A ML % AHB B2k SINEIEN]
Slave 3 54 A HHLIE S AHB B2k SINEIEN]
Slave 4 555 MAHL A AHB sl 2 1 ANEIEL
Slave 5 556 MWL AHB SLZkd% 1 ANEIEL
Slave 6 57 A MWL AHB 2k SINEIESL]
Slave 7 5 8 MMHLBL AHB B2z 1 TFIR IR
Slave 8 59 M MWL AHB Sk 1 ANEIEL
Slave 9 5510 M MHLI A AHB Sk 1 ANEIEL
Slave 10 % 1 AMHLBE% AHB H iz NI
Slave 11 5512 D MHLBL# AHB B2k 1 I3 12 A
Slave 12 5513 S MHLI A AHB S 2k 1 ANEIEL
Slave 13 514 D PHLI A AHB Sk 1 ANEIEL
Slave 14 %15 ML AHB S48 1 ANl
Slave 15 %16 ML AHB S48 1 ANl
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6%!’]5@3?

FH 0] PAE & 2 2 SR = IO A4 1Y IP Core Generator T.E., EH I
fic & Gowin AHB to AHB 16 Bridge IP.

WPESEEARE “Tools > IP Core Generator” B T.EA: “& 7, #IF IP
Core Generator, IP %3k H1i%F¢ Soft IP Core > Microprocessor System >
Bus Bridge > AHB to AHB 16 Bridge 1.0.

Gowin AHB to AHB 16 Bridge IP FtHIECE, WK 6-1 Frx.
6-1 Gowin AHB to AHB 16 Bridge IP A E

W IP Customization 7 e
g A
AHB to AHB 16 Bridge 57
General
Device: |GW5AST—138 | Device Version:
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog -
File Name: |ahb_to_a|'1b_16_bridge | Module Name: o AHB_16_Bridge_Top
Create In: |cai\Des|-ctop\ahb_to_ahb_1 6_bridge\src\ahb_to_ahb_16 b ridge|
— etk
1 furcdataf3 0] fe—l Options
=] sty
A
General
w5, hready out [~
=] s hadd(310] '
Bus Base Address: Ox |ES000000
S - Slave Address Size;: | 8MB -
hresp [—
Slave
1, ] 0]
[ Slave 0 [ Slave 1 [ Slave 2 [ slave 3
e Doy f—
— ] s ety [ slave 4 [ slave 5 [ slave 6 [ slave 7
[ slave 8 [ slave g [ slave 10 [ slave 11
[ slave 12 [ slave 13 [ slave 14 [ slave 15
Generation Config
v

10(14)




6 S E 6.1 General it &

6.1 General it &

General Bit B %5 “Bus Base Address” i&15i A1 “Slave Address
Size” &I, WK 6-2 f~.

K] 6-2 Gowin AHB to AHB 16 Bridge IP 5[ General A &

W IP Customization 7 e
: i
AHB to AHB 16 Bridge 57
General
Device: |GW5AST—138 | Device Version:
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog -
File Name: |ahb_to_a|'1b_16_bridge | Module Name: o AHB_16_Bridge_Top
Create In: |cai\Des|-ctop\ahb_to_ahb_1 6_bridge\src\ahb_to_ahb_16 b ridge|
— etk
155 furcdataf3 1:0) p—lie Options
— st
A
General
w5, hready out [~
=] s hadd(310] )
Bus Base Address: Ox |ES000000
S - Slave Address Size;: |8MB -
s hresp —e ETWT
Slave 2MB
] 5, trans] 1:30)
N [ Slave 0 : [ slave 3
— ] s ety [ slave 4 [ slave 5 [ slave [ slave 7
[ slave 8 [ slave g [ slave 10 [ slave 11
[ slave 12 [ slave 13 [ slave 14 [ slave 15
Generation Config
v

Bus Base Address &I H T8 E AR EHL K4 (MCU) ) AHB &
2R 1 P AE G I, BRI OXEB000000 (RiscV_AE350_SOC ff)
Extended AHB Slave [N 7Mbb ), A LIS B S2BR M 75 SRAIE 2

Slave Address Size #&£i, FT-Hc B & MALBE S H P A7 BT sk K
/N, AFE1 MB. 2 MB. 4 MB 1 8MB, #ki\N 8 MB.

6.2 Slave Bt &

Slave it B HH5 16 ML Slave 0~15 1) AHB 24101, A T8
A 16 MMHLES, TEATENIER (MCU) ) AHB 4hi%, 11K 6-3 fifx.

IPUG1173-1.0 11(14)




6 SALE 6.2 Slave fit &
& 6-3 Gowin AHB to AHB 16 Bridge IP 5 Slave FC&
A IP Customization ? =
AHB to AHB 16 Bridge BT
General
Device: |GW5AST-138 | Device Version:
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog -

IPUG1173-1.0

ek
heesetn

us haddr310)
ws el

s by trans{ 10
us hrady

0 hedata 310
sl heeadyout
sl heesp

sl hadata[310]

sl heeadyout

R EE SRR RN

sl heesp

w5 hrelatald 120 s

el hsel —

sl hsel

File Name: |ahb_to_ahb_16_bridge | Module Name: o_AHB_16_Bridge_Top

Create In: |cai\D esktop\ahb_to_ahb_16_bridge\src\ahb_to_ahb_16_bridge |

Options
General 2
Bus Base Address: Ox
Slave Address Size:  |8MB -
Slave
Slave 0 Slave 1 [ slave 2 [ slave 3
[] slave 4 [ slave 5 [ slave & [ slave 7
[ slave 8 [ slave 9 [ Slave 10 [ slave 11
[ slave 12 [ slave 13 [ Slave 14 [ slave 15
Generation Config
v

® ik
EiR

® InRiERE
EiR

® InRiERE
EiR

® INRiERE
EiR

® InRiERE
EiR

® InRiERE
EiR

® R EH
EiF

® R EF
EiF

® R EH
EiF

“Slave 07,

“Slave 17,

“Slave 27,

“Slave 37,

“Slave 47,

“Slave 57,

“Slave 67,

“Slave 77,

“Slave 8”7,

WITFEES 1 DB AHB Sz 1, BRAK

JUTT IR 28 2 A AL A AHB sl 2k 0, BRIAK

JITJE 28 3 AN AL B4 AHB sl 2k 1, BRIAK

JUITJE 265 4 A ML A AHB sl 2k 0, BRIAK

JITJE 28 5 AN AL B4 AHB sl 2k 1, BRIAK

JUTTJE 265 6 A AL A AHB sl 2k 0, BRIAK

WITJE 5 7 DML B AHB S22, BRIAK

WIT A %5 8 ML B % AHB 24, BRIAK

WA 55 9 M MAL B AHB S, BRIAK
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6 S E 6.2 Slave Bt &

® IELEEE “Slave 97, MITF/E4 10 MMHLIER AHB 241, BRi\%E

G

® LS “Slave 107, MFF B 11 MMV AHB 4411, ERIA
KA ;

® L “Slave 117, MIFFEE 12 MMV AHB M40, ERIA
K5

® Nk “Slave 127, MFF B4 13 MMM S AHB s 283211, BRiA
K5

® Nk “Slave 137, MFF B 14 MMM S AHB 283211, BRiA
K5

® Nk “Slave 147, MFF B4 15 MMM S AHB s 283211, BRiA
F A5

® ik “Slave 157, MIF/EEE 16 MMM AHB S0, Bl
KW

IPUG1173-1.0 13(14)
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PEAIME 5 2 08 22 SR M5 Gowin AHB to AHB 16 Bridge IP #1%
SEWIT

® 2% iil:

...\ref_design\FPGA_RefDesign\DK_START_GWA5AT138 V2.0\ahb _t
o_ahb_16_bridge

® HigmIESHE Wt
...\ref_design\MCU_RefDesign\ahb_to_ahb_16_bridge
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