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FUHiR. 4R, FHICE. RERL. REF. SHRIE
S AEH B P T iR APB Watchdog IP S5 R FH 05925 o AT it

HI A R E S35 102 1.9.11.02 (64-bit) JRAS, RKPERRATHH, o
GREARERINA 25, HARUH P B R 45 2O
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GW2A %41 FPGA = it 45 it
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® DS1118, GW5ART %41 FPGA ;= /i ¥uds Tt
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AP LRI RARTE . e iH KA OB Lk 1-1 Por.

® 11 RE. FEWIE

ARif Hing i

AR

AMBA

Advanced Microcontroller
Bus Architecture

X
p=

AR A A Z A

APB

Advanced Peripheral Bus

AN R 2

FPGA

Field Programmable Gate
Array

N7 R Tl

P

Intellectual Property

FIRPE AL

WDT

Watchdog Timer
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RN KA R GEAEH
#& 2-1 Gowin APB Watchdog IP #i&

Gowin APB Watchdog IP

TR Z Nk 2-2

Ao A

et Verilog(encrypted)

St Verilog

TestBench Verilog

bIUNF e i

LEE AT GowinSynthesis

IS FH 354 Gowin Software (V1.9.11.02 &L\ 1)
!

TR o PR R SRR R .

2.2 ThEESFIE

Gowin APB Watchdog IP 3= 3240 DA T Thagss 1k«

S EF AMBA 2.0 APB S TS
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2 MRk 2.3 ZEHIHEI

2.3 SLHHEE

Gowin APB Watchdog IP Z5 #JHE K il 2-1 Fiaw.

B 2-1 Z5H4ER
B LT LI LT PP PP PP PR PR
.
H > wdt_int
:
H > wdt_rst
:
APB Bus <_-‘:> Register File <:> WDT control
1
.
H pclk
extclk
.
| Clock control '
Counter ]
enable es_ wdt_pause
.

2.4 ThEEEIAR

Gowin APB Watchdog IP $244t 7 — AN I BEH LI R B 1k R G A5

® E—INEARA R E. W E T T W ELAE TR T B
FEHESHAE IR ER 2, WS mk HwiES “wdtint”,

® T NBOUE “ENME”, BiEETWIMBITG. WREH TEITEA
H BRI B H EH A SE T I ER S, Wk EAES

“wdt_rst”.

2.5 FiEER

i Verilog & & 528 Gowin APB Watchdog IP. [l FH 2844 ) 25 JiE
HEEFISERANE], HAERRAI BRI AE IS OL AT Be ARl BLisi s GWBAT #7471
FPGA 1|, Gowin APB Watchdog IP % J§{fi {5 i i3k 2-2 fis .

& 22 FiRERER

bR R/ BEURAL [

GW5AT Logic 116 Extend the 32-bit WDT
Register 56 Magic Number of Restart WDT: cafe
BSRAM 0 Magic Number of Write Protection: 5aa5

IPUG1211-1.0 4(15)
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Gowin APB Watchdog IP F{E 5 ik ik 3-1 fiw.

& 3-1 554R

(Ee) Jil | frgE | ik

wdt_pause input |1 Watchdog pause
This signal causes the watchdog timer to pause and delays the
triggering of the watchdog interrupt.

wdt_rst output | 1 Watchdog system reset (Active-High)

wdt_int output | 1 Watchdog interrupt (Active-High)

extclk input |1 External clock for the timer clock
The watchdog timer is single clock domain design clocked by PCLK
and the EXTCLK signal does not drive any sequential logics. Instead,
the signal is used as a data signal whose rising edge increases the
counter of the watchdog timer. As a result, the frequency of EXTCLK
must be at least 3 times slower than that of PCLK.

paddr input | [4:2] | APB address bus

pclk input |1 APB clock, used to time all the bus transfers

penable input |1 APB enable signal

presetn input | 1 APB reset signal (Active-Low)

psel input |1 APB select signal
When set to 1, this signal indicates that the slave device has been
selected by the APB bridge and that a data transfer is required.

pwdata input | [31:0] | APB write data bus

pwrite input |1 APB transfer direction signal
This signal indicates a write access when high and a read access when
low.

prdata output | [31:0] | APB read data bus

pready output | 1 APB ready signal

pslverr output | 1 APB slave error signal

IPUG1211-1.0
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4%71@3?

F P AT AE & 22 SR = IR AE I IP Core Generator 1.5, 1 A
‘& Gowin APB Watchdog IP.

FESEHFL “Tool > IP Core Generator” 2 T HA% “ & 7, 4TJF IP Core
Generator, |P %3 H1i%#% Soft IP Core > Microprocessor System >
Peripheral > APB Watchdog 1.0,

Gowin APB Watchdog IP St & il 4-1 Fiox.

E 41 AEECE
{4y IP Customization
APB Watchdog
— ek
weedt 15t —
— W]t pauese
e 1 e[ 12)
wedt int [
— ek
—] sl predsta[ 1.0 e
= presetn
pready =
——
e et [31.0]
pebven [—-
— ] prrite

7 b4
R
37
General
Device: |GW5AST—138 | Device Version:
Part Number: | GWSAST-LV138FPGETEACI /IO | Language: Verilog ~

File Name: |apb_wdt | Module Name: [APB_WDT Top

Create I psign\DK_START_GWSAST138_V1.0\apb_watchdog\src\apb_wt| | .

Options

Magic Mumber of Restart WDT: (0000 - ff)
Magic Mumber of Write Protection: (0000 - )

Extend the 32-bit WDT

Gowin APB Watchdog IP I & #iidk an F

6(15)
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Magic Number of Restart WDT: iX/&—4> 16-bit 1%, AT HEGE]
) I 2R BER,  HUE VG D9 0000 ~ fiff, BRIAE N cafe.

Magic Number of Write Protection: &—4~ 16-bit (¥, ATZHE
PRI BERL, BUE VSN 0000 ~ fiff, ERiME N 5aa5.

Extend the 32-bit WDT: 4% [ 144+ W g i) 28 2 — A 16-bit THE#R 0,
K 1005 N 2 R 42 1] & PCLK 8¢ EXCLK JE it 215 N &
WHEITR N AMHz,  F84 f KRS [A] 2 32.768 /b, Ui S5 FH &8
] EXTCLK (f5il4n, SKH 32768Hz #i=3% s HIBT 81, 7] DLSZ I B K 1A
lE] [a)Rg (Al an—#) . Wi PCLK/EXTCLK ) r] %t m, i e
KB TR (a0, 075 ZEE A 32-bit 1HEEs .
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5.1 ZAfrdt

5.1 HfFee

5.1.1 FEHRHIA

IPUG1211-1.0

Dz

Gowin APB Watchdog IP 5& X %% 5-1 iz~ . Gowin APB Watchdog 77

172858 AT \lib\driver\apb_wdt.h.

F*5-1 FEREX

Hu kAR ES EiiTBa

0x00 IDREV ID FMEIT % A7 o
0x04~0x0C TR

0x10 CTRL P e A 4%
0x14 RESTART AR
0x18 WREN FATRE A AE A
0x1C ST RS T4

PLR & VE4HHE R APB Watchdog #5177 28 € Y.
AT R E RS W T

RO: Read-only

WO: Write-only (read as zero)

R/W1C: Readable and Write 1 to clear
WP: Write protected
R/WP: Readable and Write protected
DC: Don’t care

8(15)




5 g R ALY

5.1 ZAfrdt

5.1.2 ID M{&iT&H 7% (0x00)

ID AT arf74%, H T 0RAF ID ANELT % 5, UGB AT Bt I RicAS . 1D
AT &5 A7 45 € LW 5-2 o

& 521D MBITHEF=R

Name Bit Type | Description Reset

ID 31:12 | RO ID number for WDT 0x00003

RevMajor 11:4 RO Major revision number Revision Dependent
RevMinor 3.0 RO Minor revision number Revision Dependent

5.1.3 I£HIFE88 (0x10)
PG RS, UGB ES, EEIRAERIN, BHLE

IPUG1211-1.0

FERERT A7 av . I %F A7 A% E WK 5-3 Fow

= 5-3 IFHIFERE

Name

Bit

Type

Description

Reset

31:1

Reserved

RstTime

10:8

R/WP

The timer interval of the reset stage: 0x0

NOoO ok WN -0

: Clock period x 27
: Clock period x 28
: Clock period x 29
: Clock period x 210
: Clock period x 2
: Clock period x 212
: Clock period x 213
: Clock period x 214

IntTime

7:4

R/WP

The timer interval of the interrupt stage: 0x0

O ~NO O~ WN-2O

: Clock period x 26
: Clock period x 28
: Clock period x 210
: Clock period x 21
: Clock period x 212
: Clock period x 213
: Clock period x 214
: Clock period x 215
: Clock period x 27
9:

Clock period x 219

10: Clock period x 221
11: Clock period x 223

12: Clock period x 2%
13: Clock period x 227
14: Clock period x 22°

15: Clock period x 23

RstEN

R/WP

Enable or disable the watchdog reset 0x0

0:
1:

Disable
Enable

IntEn

R/WP

Enable or disable the watchdog interrupt 0x0

9(15)
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5.1 ZAfrdt

Name Bit Type

Description

Reset

0: Disable
1: Enable

ClkSel 1 R/WP

Clock source of timer
0: EXTCLK
1: PCLK

0x0

En 0 R/WP

Enable or disable the watchdog timer
0: Disable
1: Enable

0x0

514 ERFFer (0x14)

HF A S RY, DB IE RSN . EE AR, LAk

FAERE YT A7 AR o

U L A AT A S O\ T B A E“WDT_RESTART_NUM”(RI“Magic
Number of Restart WDT ™), | # J5 H W e i 2%, LA R RGE AL E N 245
I R TECE A E “WDT _RESTART _NUM”, N Watchdog 2% 1% 5 4
fE. HETAAHTE LR 5-4 R,

R4 ERFEFHR
Name | Bit Type | Description Reset
- 31:16 | - Reserved -
Restart | 15:0 | WP | Write the magic number “WDT_RESTART_NUM?” to restart the DC
watchdog timer.

5.1.5 E{fgEF Fas (0x18)

Yo 1) 7 A7 2 A0 B JE AR AR AR AR I — AN P S BN T R, SRR
FAEET FH — N AR “WDT_WP_NUM” (Bl Magic Number of Write
Protection) k&mFE, LUE 7L HX AN a7 A7 a4 AT AT — > Z 1/ %A B AR— 3
B, FERURBTAT WDT 25 /785 10 J5 2L 53BN, AR PR 8 S 4748 1
SR WL . R T A7 88 € LW 5-5 Fis.

& 5-5 GiEsEHFFan
Name | Bit Type | Description Reset
- 31:16 | - Reserved -
WEn | 15:.0 | WO | Write the magic number DC
‘WDT_WP_NUM” to disable the write protection of the Control Register
and the Restart Register.
516 KE&FHF=R (0x10)
R LI 5-6 Fr.
® 5-6 REHFFH
Name Bit Type Description Reset
- 31:1 Reserved -
IntExpired | O R/W1C | The status of the watchdog interrupt timer 0x0
0: timer is not expired ye
IPUG1211-1.0 10(15)




5 g R ALY 5.2 Kzl R %

Name Bit Type Description Reset

1: timer is expired

5.2 IXEh R ¥
5.2.1 IR =h R # ik

Gowin APB Watcgdog Rzl ek #5E X an# 5-7 ffisn. Gowin APB
Watchdog 3X 5] b5 $ 5& A2 T \lib\driver\apb_wdt_driver.h £l
apb_wdt_driver.c.

+® 5-7 WRIRBUE N

UKz ok % Eiiip%

apb_wdt_get_capabilities FKHL APB Watchdog 3X ) (I ThEAS B
apb_wdt_initialize ¥Iiktk APB Watchdog #2211
apb_wdt_uninitialize #1#k APB Watchdog 2 [
apb_wdt_control fic & APB Watchdog 4% 1 [ & &
apb_wdt_enable F¥J5 APB Watchdog
apb_wdt_disable <] APB Watchdog
apb_wdt_restart_timer # J5 APB Watchdog
apb_wdt_clear_irq_status & APB Watchdog F1 IPIRZS
apb_wdt_get_status FREL APB Watchdog # I RS

PLR &1 VEHER APB Watchdog 3K 5 bR BUE Y.
5.2.2 apb_wdt_get_capabilities

apb_wdt_get_capabilities BEUE X 5-8 flin.
% 5-8 apb_wdt_get_capabilities ER¥IE X

JE Y APB_WDT_CAPABILITIES
apb_wdt_get capabilities(APB_WDT_RESOURCES *apb_wdtx)
B FRHL APB Watchdog X3 H DI FE 5 5.
28 apb_wdtx: f&[\ APB_WDT_RESOURCES % /it %t
yAEI ) APB Watchdog Jz)j 1 D) s {5 &

5.2.3 apb_wdt_initialize

apb_wdt_initialize A% e L UNZR 5-9 FiR.
%% 5-9 apb_wdt_initialize BRHEIE X

JE 7R int apb_wdt_initialize(APB_WDT_SignalEvent_t cb_event,
APB_WDT_RESOURCES *apb_wdtx)

Efiba ¥liH4L APB Watchdog 4% 1

ZH cb_event: #5[1 APB_WDT_SignalEvent [n]if p& £ ) Fa 4l
apb_wdtx: f5[1 APB_WDT_RESOURCES % f Ak i) fa4%t

IPUG1211-1.0 11(15)




5 g R ALY

5.2 W5 e %

i [E{E

IR R AEPATHE R, R A E

5.2.4 apb_wdt_uninitialize

apb_wdt_uninitialize & %5 X% 5-10 AR,
%% 5-10 apb_wdt_uninitialize BH¥E X

JE A int apb_wdt_uninitialize(APB_WDT_RESOURCES *apb_wdtx)
iR 4 APB Watchdog 4%

ZH apb_wdtx: F5[\ APB_WDT_RESOURCES % #1545t

R [BE I RAESATRR, R UE

5.2.5 apb_wdt_control

apb_wdt_control % e X sk 5-11 fios.
% 5-11 apb_wdt_control EREE X

5.2.6 apb_wdt_enable

IPUG1211-1.0

JE T int apb_wdt_control(unsigned int control, unsigned int arg,
APB_WDT_RESOURCES *apb_wdtx)
it 1 & APB Watchdog # [ /1) ¥ &
SH control: APB Watchdog 3Rz} 1) —Fh ik &
arg: APB Watchdog i & & i
apb_wdtx: f5M] APB_WDT_RESOURCES &5tk )4t
yAEI ) INFRAEPATHR, R B UE

“control” 1 “arg” W& UNFE 5-12 fT~
& 5-12 Control Settings or Operations

Options for control

arg specifies Settings

APB_WDT_CLKSRC_APB

time period

(clock cycle) APB clock.

APB_WDT_CLKSRC_EXTERNAL

The WDT timer refers to the

external clock.

The WDT timer refers to the

apb_wdt_enable % e L WK 5-13 Fix.
% 5-13 apb_wdt_enable ER¥EX

JEi 7 void apb_wdt_enable(APB_WDT_RESOURCES *apb_wdtx)
Eiipa J¥Ji7 APB Watchdog

ZH apb_wdtx: f&[\ APB_WDT_RESOURCES it {1154t
AEI <N 7

12(15)




5 g R ALY

5.2 W5 e %

5.2.7 apb_wdt_disable

apb_wdt_disable F#E L in#% 5-14 Fis.
% 5-14 apb_wdt_disable FHEENX

JR 7Y void apb_wdt_disable(APB_WDT_RESOURCES *apb_wdtx)
A 2% APB Watchdog

ZH apb_wdtx: f§[APB_WDT_RESOURCESZ: M 4Rl

R [E T

5.2.8 apb_wdt_restart_timer

apb_wdt_restart_timer i e %k 5-15 AR .
%% 5-15 apb_wdt_restart_timer ERE{E X

JR Y void apb_wdt_restart_timer(APB_WDT_RESOURCES *apb_wdtx)
iR # J3APB Watchdog

ZH apb_wdtx: f§[MAPB_WDT_RESOURCESZ:H{A I HE 4T

yACI (N .

5.2.9 apb_wdt_clear_irq_status

apb_wdt_clear_irq_status H¥E L% 5-16 Fias.
% 5-16 apb_wdt_clear_irq_status EGEE X

JE R void apb_wdt_clear _irq_status(APB_WDT_RESOURCES *apb_wdtx)
it 5 %APB Watchdog ' Wik 4

S apb_wdtx: f&[1APB_WDT_RESOURCESH: i) A a4t

IR [ElE y

5.2.10 apb_wdt_get_status

apb_wdt_get_status REUE LW 5-17 Fiw.
%% 5-17 apb_wdt_get_status EREE X

IPUG1211-1.0

Ji 7 APB_WDT_STATUS apb_wdt get status(APB_WDT_RESOURCES
*apb_wdtx)

Ejiiba $KHL APB Watchdog #% I (IR 2

ZH apb_wdtx: 517 APB_WDT_RESOURCES 44 #gfA (454t

SAEILED APB Watchdog #% 1 1] 4R A

13(15)




Gl 6.1 WE L&A AT I E R 2%

Gﬁﬁf-‘??ﬂ

6.1 HE LK EREI VAERR

1. ¥4FEF WDT _WP_NUM 5 N E{fiGE 27 17 5%

2. BAEHIGA. EEER SRR ehE, & E WA E AL EIRE, I
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