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1 KRTATFM 1.1 FHAE

1.1 FHAR

Gowin® APB to APB 16 Bridge IP H ' #5rd £ ZE A FE D RERIA . ity 14
iR, SHHER. FEEEMS &S, SESIAPGE T # Gowin
APB to APB 16 Bridge IP BRI FH 73 . AT B3 Ak S T A 2
172 1.9.9 Beta-3 hiiA, FEAFMATS, 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 11RE. FHRE

RiE. 450815 | 2R P

APB Advanced Peripheral Bus A S 2k

FPGA Field Programmable Gate Array | ¥i37 ] gmfe | 155
IP Intellectual Property IR AL

MCU Micro Controller Unit A i) 2 .5
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1 RTATF 1.4 BRIHr 5 )5t

14 FARZFHESRIR

PSR T A EOR SR, AR IR P W AR B IR, AT EL%
A

Mak: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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2 MEiR

2.1 IP #5AR

Gowin APB to APB 16 Bridge IP {335 16 4~ APB MHLYL &4 A1 1 4
APB WL AN FHLR A DA LI MCU 1) APB S 44511 (i
11, RiscV_AE350_SOC [ Extended APB Slave). 16 ™ML #4221 7]
A3l N B APB S AL S, ATy EHL & MCU [#)4h

#.

AJ LA SE APB R Lt phHbhE T MCU 1) APB 2 285
FIEY AP stk o T DATC B A LIS 4842 K 9 A7 BT BRI, il
1MB. 2 MB &k 4 MB.

& 2-1 Gowin APB to APB 16 Bridge IP #i&

Gowin APB to APB 16 Bridge IP

R BIR

Z 3K 2-2

AT LA

et

Verilog (encrypted)

BHit

Verilog C

M TR AR

LAt

GowinSynthesis®

L FH AR A

® Gowin Software (V1.9.9 Beta-3 UL )
® RiscV_AE350 SOC RDS (V1.0 &Vl D

Varl |
FE!

B o PR R SCRE R
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http://www.gowinsemi.com.cn/enrollment.aspx?FId=n27:27:4

2 MEiR

2.2 FE4FE

Gowin APB to APB 16 Bridge IP ) = B E 045 -

® T FFEIA 16 > APB ML &% 1
® T[igwE APB a2k It iht
® T E S APB AL 25 ) P A7 L S A gk /)N

2.3 FiEFIAH

i Verilog & & SZ8L Gowin APB to APB 16 Bridge IP. X/ F #8141
R MGG, HMEREATEIRR AN T REA R iEs
GW5AST %% FPGA A1, Gowin APB to APB 16 Bridge IP 55 #l| Fi 175

WU 2-2 .
# 2-2 Gowin APB to APB 16 Bridge IP /5 H %k
Eda Yl HEER | SRR | WIRFAH &VE
LUT 74 Slave 1 and Slave 2
GW5AST-138B | ES
REG 0

IPUG1027-1.0
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1P 3-1 fizn, Gowin APB to APB 16 Bridge IP .45 16 4~ APB ML
WA O 14 APB EHLBE & 0. EPLE & O LI MCU. ML
WAL LR 16 4~ APB MHLiE %%, 1ERNENLIE MCU K74 .

& 3-1 Gowin APB to APB 16 Bridge IP Z5#/#E &

APB Master Device
(Mcu)

APB

APB
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APB to APB 16
Bridge

K—)

Slave Device 1

APB
——>

Slave Device...

APB

Slave Device 16
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im O34

4 > Gowin APB to APB 16 Bridge IP ) 10 3% 34, W% 4-1 Fr
TN
# 4-1 Gowin APB to APB 16 Bridge IP 10 ¥ 0 53%&
(EREEZY S 77 1#1] W ik U
paddr input [31:0] FE WL LA 5 -
psel input 1 F W ik fE T -
prdata output | [31:0] NI AR S5 -
pready output | 1 FHImh2E{E 5 -
pslverr output | 1 F WL R E S -
psO_psel output | 1 1A MWL I E S Slave 0
psO_prdata input [31:0] | % 1 MANLEEERE S
psO_pready input 1 E R EOYINiIN R R
psO_pslverr input 1 £ WNGIR ek S R
ps1_psel output | 1 2 MWL FiEfE S Slave 1
ps1_prdata input [31:0] | % 2 MANLEEURE S
ps1_pready input 1 EROYINiIN R R
ps1_pslverr input 1 % 2 MMM RS S
ps2_psel output | 1 % 3 ML FiEfE S Slave 2
ps2_prdata input [31:0] | % 3 MANLEEUREE S
ps2_pready input 1 B3 MNMHULEAE T
ps2_pslverr input 1 % 3 MMHULE RS S
ps3_psel output | 1 5 4 MWL IEfE S Slave 3
ps3_prdata input [31:0] | % 4 MANLEEUERE S
ps3_pready input 1 F 4 MM ES
ps3_pslverr input 1 e NG IR ek v R
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{55 4% i | R | g &
ps4_psel output | 1 % 5 AL ITIENS S | Slave 4
ps4_prdata  |input | [31:0] | 3% 5 M ABLEEUER 5
ps4_pready input 1 58 5 ML 55
ps4_psiverr | input | 1 5 P IHUESRAR G
psS_psel output | 1 %6 ML LSS | Slave 5
ps5_prdata |input | [31:0] | % 6 MAWLEMIEES
ps5_pready | input | 1 2 6 A WP (55
ps5_psiverr | input | 1 6 P IHUERRAR G
psb_psel output | 1 57 MBS S | Slave 6
ps6_prdata input | [31:0] | 58 7 MADLEEHR(E S
ps6_pready  |input |1 5T MBS
ps6_pslverr input 1 BT DIHUEREIRE S
ps7_psel output | 1 38 MU IER S | Slave7
ps7_prdata input [31:0] | %A 8 DMHLELEHEE S
ps7_pready  |input |1 8 DAL S
ps7_pslverr input 1 % 8 M MHUL R RS 5
ps8_psel output | 1 9 MBI %S S | Slave 8
ps8 prdata  |input | [31:0] | 3% 9 MABLUHUER S
ps8_pready | input |1 5 9 M IBURL (S 5
ps8_psiverr | input | 1 5 9 ML B S
ps9_psel output | 1 510 DAL A L5 5 | Slave 9
ps9_prdata | input | [31:0] | % 10 M HLEKECR(E 5
ps9_pready  |input |1 10 AL 5
ps9_psiverr | input | 1 510 MBS

=l
ps10_psel output | 1 11 AIBL T E(ES | Slave 10
ps10_prdata input [31:0] | 28 11 DAHLREIRE S
ps10_pready input 1 1 DML S
ps10_psiverr | input | 1 3 1 AL (S

=
pst1_psel output | 1 12 MBS | Slave 11
psti_prdata | input | [31:0] | % 12 PANLEHLHES
ps11_pready input 1 12 MMM E =
psti_psiverr | input | 1 5 12 MBS
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BRI 77 1¢1] 5 ik T

=
ps12_psel output | 1 13 ML friefE 5 | Slave 12
ps12_prdata input [31:0] 13 MMM E S
ps12_pready | input 1 %13 IS 5
ps12_pslverr | input 1 % 13 MINUL RS

e
ps13 psel output | 1 14 4> MWL friefg % | Slave 13
ps13_prdata input [31:0] 14 MPWLEE R E S
ps13 _pready | input 1 14 NMHUREEE 5
ps13 pslverr | input 1 14 MWL e RS

5
ps14_psel output | 1 %15 MM WL Frik(ES | Slave 14
ps14_prdata input [31:0] | 25 15 MAWLIREHRE S
ps14_pready | input 1 H A5 MM LE S
ps14_pslverr | input 1 % 15 MMHUE SRS

5
ps15_psel output | 1 %16 MM WL Frik(ES5 | Slave 15
ps15_prdata input [31:0] | Z6 16 MMHLIEEHRE S
ps15 pready | input 1 %16 MM LE S
ps15_pslverr | input 1 16 N MMUALS IR (S

do
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5%&5

Gowin APB to APB 16 Bridge IP 124 f#iA, 3 5-1 Fizs.
# 5-1 Gowin APB to APB 16 Bridge IP SR

EAS it WA

Bus Base Address | ML % APB 245 (1 N fE it otk | 32 for Mk
Slave Address Size | ML A A7 R ik R /)N 1/2/4 MB

Slave 0 H 1 MBI APB B4 M ANEIEL
Slave 1 H 2 MBI APB B4 M ANEIEL
Slave 2 5 3 AN MHLIE % APB s 2z 1 SINEIEN]
Slave 3 54 A HHLIE S APB s 2z 1 SINEIEN]
Slave 4 55 MBI APB B4 M ANEIEL
Slave 5 556 MWL APB s 2 1 ANEIEL
Slave 6 57 A MWL APB 2z 1 SINEIESL]
Slave 7 % 8 MBS APB 4k TFIR IR
Slave 8 59 MWL APB s B 1 ANEIEL
Slave 9 510 S MHLI A APB B4 H: 1 ANEIEL
Slave 10 % 11 DAHLBE% APB B 2% 1 NI
Slave 11 5512 BB APB S5 1 I3 12 A
Slave 12 %13 MBI APB B4 H: 1 ANEIEL
Slave 13 %14 D MHL A APB B4 H: 1 ANEIEL
Slave 14 %15 MAHL A APB S22 1 ANEIEL
Slave 15 %16 MAHL A APB Sk 1 ANEIEL
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6 FHiffc &

6%!’]5@3?

FH 0] PAE & 2 2 SR = IO A4 1Y IP Core Generator T.E., EH I
fic & Gowin APB to APB 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 > APB to APB 16 Bridge 1.0,

Gowin APB to APB 16 Bridge IP FHECE, 1K 6-1 Fiis.
& 6-1 Gowin APB to APB 16 Bridge IP ATHREE

& IP Customization

APB to APB 16 Bridge

prolata[d 1:0)
e packdr[310]
pready
— el
prahvers

i

General

Device:

Part Number: | GWSAST-LV138FPG676AES | Language:

|GWS5AST-138

Verilog -

File Name: |apb_t0_apb_16_bridge | Module Name:
Create In: F\T1 38 V2.0\apb_to_apb 16 bridge\src\apb to_apb 1 6_bridge|
Options

General 2

Bus Base Address: Ox |FB000000

Slave Address Size: | 4MB -

Slave

[Jslave 0 [ slave 1 [ slave 2 [ slave 3

[ slave 4 [ slave 5 [ slave & [ slave 7

[Jslave 8 [ slave 9 [ slave 10 [ slave 11

[ slave 12 [ slave 13 [ slave 14 [ slave 15

Generation Config

v

Cancel

IPUG1027-1.0
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6.1 General it &

6.1 General it &

IPUG1027-1.0

General Bit B %5 “Bus Base Address” i&15i A1 “Slave Address

Size” LI, W& 6-2 s,
] 6-2 Gowin APB to APB 16 Bridge IP 5] General Bt &

& IP Customization

APB to APB 16 Bridge

prckatal 1) e
e packdr[310]
ety f——
— el
pribvsny —-

General

Device: |GW5AST-138 | Device Version:

Part Number: | GWSAST-LV138FPG676AES | Language:

File Name: |apb_t0_apb_16_bridge | Module Name: [o_APB_16_Bridge_Top

?

Verilog

x

5l
o

-

Create In: F\T1 38 V2.0\apb _to_apb 16 bridge\src\apb to_apb 16 _bridge |

Options

General

Bus Base Address: Ox | FBO00000

Generation Config

Slave Address Size:  [4MB -

1MB
Slave
-sterre r -stares
[ slave 4 [ slave 5 [ slave & [ slave 7
[Jslave 8 [ slave 9 [ slave 10 [ slave 11
[ slave 12 [ slave 13 [ slave 14 [ slave 15

L

Cancel

Bus Base Address i&TiF T8 @ # A EHLIE & (MCU) 1) APB &
LR BT AER S L, BRi\ A OXF8000000 (RiscV_AE350_SOC [

Extended APB Slave [N 7B k), AT UAS B Sz bR SR st

Slave Address Size #£i, FT-Hc B &4 MALBE A H P A7 BT ik ok

/N, B35 1 MB. 2 MB #14 MB, EilJy 4 MB.

6.2 Slave Bt &

Slave it B 45 16 MMM Slave 0~15 [ APB mzkdzr, T3
A 16 MMHLES, TEATENIESR (MCU) ) APB 4%, W& 6-3 Fis.
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6 S E 6.2 Slave fit &
& 6-3 Gowin APB to APB 16 Bridge IP F[f Slave FC &
& IP Customization ? >
APB to APB 16 Bridge T
General
Device: |GW5AST-138 | Device Version:
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog -
File Name: |apb_t0_apb_16_bridge | Module Name:
— k3121 Create In: }\T138_V2.D\apb_to_apb_1 6 _bridge\src\apb to_apb 1 6_bridge|
preata)d 10| fe—-
] el Options
e oo} prd st [310] pready General ~
| P pady Bus Base Address: Ox [F3000000
vy [
— ] s prsbvers Slave Address Size: | 4MB -
| 1] prata[310] ) prse] e Slave
P — Slave 0 Slave 1 [ 5lave 2 [] Slave 3
) g g pel el = [ 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
Cancel
® INHIEF: “Slave 07, MIFFE 5 1 MMM & APB 2211, ERIAK
ZiF
® HiEF “Slave 17, WIFEHE 2 MYHLE % APB Bk 1, BRIAK
ZiF
® L “Slave 27, WIFEHE 3 MUMLK % APB Bk 1, BRIAK
ZiF
® i “Slave 37, WIFEHE 4 MYMLK % APB Bk 1, BRIAK
ZiF
® i “Slave 47, WIFEHE 5 MYMLK % APB Bk 1, BRIAK
ZiF
® i “Slave 57, NIFEEE 6 MYMLK % APB Bk 1, BRIAK
EiF
® ik “Slave 67, WIFHFEE 7 MMM APB 2881, BRIAK
EiF
® iikHE “Slave 77, NIFFEE 8 MHNLIK & APB B 1, ERIAK
EiF
o ISLLH “Slave 87, NIFFIIL O MMM APB HAHEN, HilX
IPUG1027-1.0 12(14)




6 S E 6.2 Slave Bt &

EiF

® N i%FE “Slave 97, MIFF)JEE 10 MMM APB B4z, BRAR
EiF

® R EHE “Slave 107, NIFEEH 11 MMM APB 22600, ERiA
K5

® Nk “Slave 117, MIF)EH 12 MMM E APB 48211, BERiA
K5

® Nk “Slave 127, NFFJEEE 13 NMHLEKFE APB B4 10, BRA
K5

® Nk “Slave 137, NFFJEEE 14 NSMHLEFE APB B &1, BRA
K

® NHEHE “Slave 14”7, NIFEEE 15 NMINLEER APB M2z, Rl
K

® NHEHE “Slave 15”7, NIFEEE 16 NN E APB M2z, Rl
K

IPUG1027-1.0 13(14)
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7%4"%‘ Ay

FEYNME 5SmSR M s Gowin APB to APB 16 Bridge IP #H5%
S WL
® HEZHEuit:
...\ref_design\FPGA_RefDesign\DK_START_GW5AT138 V2.0\apb _t
o_apb_16_bridge
® ImIESFE LI
...\ref_design\MCU_RefDesign\apb_to_apb_16_bridge
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