GOWINSS

ERERB EHRX

GMD (GOWIN MCU Designer)
SR

SUG549-2.0], 2025-06-13



ZVEHEIZ DOV T(2025)
Z1VEHEICET 52 TOREFIX. Guangdong Gowin Semiconductor Corporation (Z 84
ENTVET,

GOWINBZ, W _ Gowin. Arora. LittleBee. % (X GOWINSEMI |, 24z kv .
. KESFZFEET., ROFOMOEICBWTEREINLTWET, EiE I — A~ —
7 ELTHRESNT-FDMETOXFTeon IE, TNENOMHEFEIZREL TWET, {1
NOMEE AN, BHoEBmIC L0257, ALEORNEO—HE L 134ed
o, W HHETERR, B, B, 5, RS0 R b LFEAc X
0. EICSOTERE LTI 8 AL

HRREE

W%, GOWINSEMI Terms and Conditions of Sale (GOWINSEMIERH|ZeH) ICHE ST
HNREERE . (R UIBORENCHD H9) W 2 RAE L9, F7-. M E
MHEOMBEOERIC L 0 B 7pleDN—Ro =7, Y7 o7 T—H, XIIHEIE- T
HECZOWTHEMLEZAVERT A, Hfix, Faio@HmiR<, WOTHLARILEONEFZE
W52 M TEET, ALEEZZRTHMNOMELOEAL, KO LESRTT v &
(REATEH) IOV T, BHICHWEbE A MENH Y 3,



NR—T g VR

SRR}

N—=Ta v

B!

2019/07/29

1.0J

e

2019/09/12

1.1J

GNUARM 5 L TRRISC-V MCU =22 /8 LY — L F = — 2 %
Ao

Eclipse 77 7' A > % %,

GNUARM MCU = > /3 A LY — )L F = — % FH,

AV H—T 2 —AEEH - wwik,

2019/11/12

1.2J

GNU RISC-V MCU =t > /3 A )L — )L F = — 2 & T,

IDE (Z Java Development Kit ##t#. IDE OA > A h—/L % fi
F1b,

IDE (Z GOWIN Programmer % #: &,

IDEA v Z—T 22— A5 NAASTA R, f L HA—T =2—AFS
v a & FE . IDE O ZfF#E b,

IDE DA > A b —/v &I RS 2 BRSO R RE % fiig vk,

2019/12/10

1.3J

License D& H &80,
IDE DA > # —7 = — A & &b,

2020/06/01

1.4J

Gowin_EMPU(GW1NS-4C)¥ L O* Gowin_EMPU_M3 7' 1 7
FIVT, ar A  Fura—R BIXORF I UoTA
v 7 YR —h,

Gowin_PicoRV32 V7 N7 =7 DA T A T /Ny VY R—
ko

TR 77 k7 =7 OpenOCD % #A

Olimex tEDT /3w 7' R T A N—%Hih,
Gowin_EMPU(GWINS-4C)D X v > u— REHHR— 3559
\Z Programmer % 531,

Gowin_EMPU(GW1NS-2C). Gowin_EMPU_M1,
Gowin_EMPU(GW1NS-4C). Gowin_EMPU_M3, # L}
Gowin_PicoRV32 DY 7 "Ny =77 wu /I I 7DV 77 L
A s THA UET,

GMD £ XU Gowin MCU OBifi~ =27 V&4 T4 R
T& % Help v A7 L %380,

2022/10/28

1.4.1J

Gowin_EMPU(GW1NS-2C)% HIlEx,

2023/04/20

1.5J

B /N\— 3 D GW5AT-138 35 L TN GW5AST-138 7 /31 A D
PAR— b &ZBIN,

VT RF o A N EFERL

Programmer % 57,

A VARV RADIERK &Y — VT = — 2 OFERRE BN,
MCUYZ by =TBREIATTYV, 77V r—a 6] B




EER) N—=Va | il

Lz —W—v=a 7 V%8,

® RTOS »7 7 U /r—i a Hflzill,

® Eclipse X—AN—T 3 % 202412127 v 7T L— K,
Eclipse CDT 2024-12 RX—A/NN— g NIFEDNTZ DONR—Y
= v % B%,

® Arm GCC/GDB Toolchain ®X— A/ 3— 5 % 13.3.1-1.1 T
Ty T T L— R,

® RISC-V GCC/GDB Toolchain ®<—Z/X— g > % 14.2.0-3 |
Ty T TL— R,

® OpenOCD D R—ANR—T g % 0.12.0-4 127 v 77 L— R,

® OpenOCD 7% GWU2X, GWUSB, WinUSB JLink 72 EDF /3 >
W &P R— b,

® OpenOCD 7' Gowin_EMPU_M1. Gowin EMPU(GW1NS-
4C). Gowin_PicoRV32 72 X ®D MCU O F /8 v 7 % 4R — k,

® Windows build tools D _X—ANX—2 9 % 4412127 v 7T
L—F,

2025/06/13 2.0J ® AMQEMU == = L — X (\WX—A/N—T 3 8.2.6-1)&#H,

® RISC-VQEMU ==X = L —H(RX—AN—T 3 8.2.6-1)%&#
Ao

® Arm QEMU 75 Gowin_EMPU(GW1NS-4C)MCU ® ==X = L —
arvuEtiR—h,

® RISC-V QEMU 7’ Gowin_PicoRV32MCU DI = L — 7
B AR— kR,

® Profiling #§rE % 7" — 9% Gprof Y —/L &G,

® Code Coverage ##E% ¥R — h 95 Geov Y — /L& Hi A,

® Parse HexDump Data #&6E% 74— b, Gprof 3 L U Geov &
PFH L T3TT — & IR I K OVt

® Programmer DX—AN— 3 % 1.911.02127 v 77 L—
[

® WinUSB R A N—IZHAF Y rm— LT Ny ZatR—

9% GoBridge Driver > —/L & #i 4,




Hx

H R ettt et et e et e e ata e aaeeeatee e i
2 e T v
Sl TP SRRSO xi
(PN Ry g | e 1V GRS 1
(I =N Ry g 5 Y v OO 1
I S SRS 1
1.3 R . TR ettt ettt e e ettt ettt nne 2
14 T 7 =TI « BAR—= R E T 4= RN e 3
2 B et aaeas 4
2.1 BHTEL R 20 2 A 2 B it et b et et be et aas 5
2.2 MCU D FFTR T B oottt ettt et te e te e e te e et e et e et e e te e teeeteeaaeaas 5
B HIRT B EILD OS..ooieeeeeeeeeeeeeeeeeeeeeee 7
B HIR = R EAUD OSiiiiiieieieeeeeeee ettt e e 7
B2 B BRI et e e e ettt e be et e sreetaebesra s 7
4 BT REA LR BRIl s 8
41 VT R T T DHF T L R i 8
A2 IDE DA 2/ A B Il ettt 8
4.3 RTA /37D A LA B l ittt e 9
I T I 11T 6 1 SRR RPSR 10
4.3.2 GWUSB V3.3 .. ittt ettt s e et e e e e e e s st e e e e e e e s s nteteeeeeeeesanntnreneeaaeanan 11
4.3.3 GWUSB V4.1 ettt ettt e e e e e bbb et e e e e e e s nnbbbeeeeaaeeeannns 13
R T @ {14 T GO PR 13
4.3.5 J-LINK WINUSB......cooiiiiiii ettt e e e e e et e e e e e e e st b beeeaaaeeeannns 14
G T IS 1= o =Y N o < UEER 14

SUG549-2.0J i




Hx

B GUL .. e 15
B A R Il ettt ettt et e be e eteebe e ete e ae e et ns 16
I e S PSS 16
B2 Rl A o o e e e e e e s e e e e e e e e ana 16
B 2.2 Bt A oo c et e e ba e e e e arreeeean 21
B 2.3 S OUICE A o o et e e e e e e e e e reeaaeeaeana 23
5.2.4 RefACIOr A oo o e 24
5.2.5 NAVIGate A oo m = e 24
B.2.6 SEAICN A To o e 27
5. 2.7 PrOJECT A o o e a e 27
B.2.8 RUN A o ettt e et e e e et e e b e e e s b et e e e anbae e e e abreeeean 28
5.2.9 GOWIN A o o ettt e e e e e e e e e e e e nrr e e eaaeeaeana 31
B5.2.10 WINAOW A oo oo ettt ettt e et e e e sttt e e sab et e e e snbae e e e snbeeeeesnbbeeeean 33
B 2 HID A o o et a e e e s s a e e e e e e e e ana 35
TR I L OO PP PP PPPPPPPPPPTPN 36
5.4 THETU LT B o T AT T T et 38
B8 I R ¢ ToT o e 39
L G USRS SPUESR 39
T B OV T T T PR PPPPPTPPRI 39
BB, 2 P ettt e e ete e eae e e eaee e anaas 40
ST I e A e SRR 40
6 TRVl POBIRIEAL oo 43
6.1 7BV ROFTTIEL oo 43
6.1.1 72V =2 FAM MCU)DFHIVERR ..o 44
6.12 7Y =7 MRISC-V MCU)DBTHUERL covoevoeeeeieeeeeeeeeeeeeee e 46
6.2 BEAFDT Y 27 R DA LR B e 49
7 [BA—Y 30 GMD TERENZTR Y27 DA VR — b, 52
71 A2 HR—=FLEZAMMCU 70227 FOZETE e, 52
72 A VAR —=FLIZRISC-VMCU 7' HE Y27 RDOZET e 54
8 THIUIZT FDIU XA Tl i 58

SUG549-2.0J ii




Hx

ST B B ST 58
B.2 T U m T N DRI ettt ettt ettt ettt te e te e nr et 60
8.2 1AM MCU 7' 2 2 R DIEEIE cueeveeieeie e sieste e sie ettt sttt sttt se et sneste st nneeeneas 62
8.22RISC-VMCU T H LT BDFETE cieteeeteee ettt ee e eeeee et e ettt eteeeteete v 81
ST R = B A N R B (OSSP 102
B.3.1 T 7R Tl ettt 102
8.3.2 T UL NMD T 7NA Il ittt ittt ettt 104
9 TV PDF T U BT R e 106
9.1 Z 7 L = Rl ettt ettt 106
9.2 BT L = R T oottt ettt 107
9.3 T HEU T RDOF T LT R ittt 107
[V IR =B A N0 N AR 113
101 T 730 7 Il ettt ettt ettt ettt 113
(L0 A oy = = 2 ORI 113
10.3 T 730 Z T = R ottt ettt ettt ettt ettt 114
(L0 A b RO 114
10.5 T 730 T D FETE oottt ettt ettt ettt ettt ettt ettt ettt ettt ea ettt rennas 115
10.5. 1 ArM MCU DT /X5 Z D FETE oottt ee ettt ane 116
10.5.2 RISC-MCU DT 73 Z D EETE ceveueereereeteete ettt ettt st 124
(L0 R = R A NV 1 = RS 127
10.6.1 T30 7 « B —DRLE oottt 127
10.6.2 T /32 THERED AT 3 3 1 i 128
10.7 T 730 0 B o ettt ettt 129
10.7.1 AT D o i r e e e nres 130
10.7.2 ATF Y 7 T 8 o e 137
10.7.3 L7 A H 0 B v ettt ettt enn 140
10,74 T et b e et be et ars 141
10,75 B o e e ta et et 141
1076 T L= IRA L Bt B e et 142
10.7.7 T B L T T 0 B i ettt ettt ern 142

SUG549-2.0J iii




Hx

LA = O R e LTS 143
MQEMU IZE BT I 2 b—3ay « T80T e 144
111 QEMU 2/ bttt e e e s e e e e e e e e e e a e aaan 144
11.2 QEMU D FH 5725 ittt ettt s s e st et e st e teeateearee s 144
11.2.1 Arm MCU QEMU DEETE ...cveeieee ettt eeteeeteeetee e eae e ete e steesteesnaesaestessteesteesseeaseeas 145
11.2.2 RISC-V MCU QEMU . .....ooiiiiiiiii ettt e e e 149
(NI I = B N AN 153
12 Code Coverage BERE .........ccveiiiiiee e 154
12.1 Code Coverage FEAEIZ DU N T ittt st en st aeseean e 154
12.2 Code Coverage HEAE DM ....oiviiiiiccce e 155
1221 TV D7 R OPER oot 155
12.2.2 BIHETT T 3 3 L DB TE oot 155
(VI R = Ve A VD R B A SRR 159
1224 7u v =7 F®OF4T7E L Code Coverage BERE DT .oovvveececceecee 159
13 Profiling BERE ... 167
13.1 Profiling BEBEIT DU T ettt et te e be et ete et 167
13.2 Profiling BEREDIEH .ocve e e 167
1321 70U FOFTUER oottt 168
13.2.2 BHIEA T 3 2 L DERIE ottt 168
1323 v =7 FOFATE LI Profiling BEEE D ..o 170

SUG549-2.0J iv




\>\<

—&

4-1 Gowin > GOBHAGEDIIVEr Z ZEIN ....o.viviiieeiieisiee ettt 10
4-2 GOBAGEDIIVEN X7 = /L ..ottt ettt et e e e ta e et e e st e e sareeeraaan 10
4-3 Options > List All DEVICES Z TEI .......ceiuiieecieeeecie ettt ettt sttt ns 11
4-4 GWU2X R T A I3 =0DA LA BRIl ettt e e e e e eetatee e e e e e e 11
4-5 GWUSB V3.3 R T A /3= A LA R )l ittt ettt 12
X 4-6 GWUSB V4.1 R T A 7370 A LA R/l ettt eee et 13
A0 )10 Ty G N A B S N SO 14
4-8 J-LINK WINUSB R T A 73D A LA B Il ittt ettt 14
[X] 5-1 Y 7 BT T D GUI oo e et e et aees 15
L N Lo O O o] 1= To1 RS 18
LRl O o (o)=Y S TSSOSO 19
R [T Yoy SO SOPSSRPRR 20
5-5 IMPOIt PIOJECES .....cuivieiieiieii ettt sttt ettt st st e st e et eseeneeneebeeneetesnennenseneas 21
5-6 Debug CONfIGUIALIONS .........cueiviiiiiieiciiete ettt ettt se et besresse s eneas 30
57 PIOQIAMIMET ......c.viuiiuietietiete et ste et see e testeseeseebestestesee e eseeseeseaseesesseesesse st esseneeneeneeteasessessesenseneas 32
5-8 GOBIAGEDIIVET........c.viuiieiieiite ettt ettt ettt ettt ae et ea et e st e b et e s eneeaeebeeaeebesrensesseneas 32
B-Q ADOUL GIMD ... ...t e e e e e st e e e e e e e e e e ab b — e e e e e e e s e e aaba e e e e e e e e aaanraraees 36
K510 7 U7 B ¢ T AT T ottt 38
[ B=11 T R 0 TET7 £ 4 et 39
[ 512 T1 2/ 2 /b B o7 ettt 40
B R B o = ettt ettt ettt ettt ettt ae et tenas 40
T U e g o1 1) H TR 41
B 515 3/ U T7IL A = X 77/l ittt ettt bnas 42
B 5-16 2 U T /L H =X T /LD T it 42
6-1 7 277 NOFBUERL oot 43

SUG549-2.0J




K627l F e ZAT LY LT o=V DI i 44
16-3 77 N7 4= ERERRCDIZEIR oo 45
[ 6-4 > —/LF = — LB L D/SADIEI i 46
K 6-57RYxl ke XATEY T o= DRI, 47
B 6-6 77 v b7 4 —L EHERLDIET ..o 48
B 6-7 =T == B EED/SZADTEI oo 49
[ 6-8 A LA — R IFEEDIRI ..ot 50
[ 6-9 A VA= FT DT T2l BOBEIR i 51
BI7-1AM 7 0= b VAR — R LICBED T 73 b ¢ T — e 53
T2 2 Il T = L DDFETE cueeueeee et ettt ettt ettt e ettt et et e et et e e teere et e e te et 54
B 7-3RISC-V 7P =7 FaA A=K LIBED AL /N )b+ T — e 55
T-4 RISC-V /LT = L DFETE cveeiieiterieieseee e steste e sttt esaeseetesseste st e ste s e s eseeseebessestesaessensens 56
T-5 T XA JL « T U 8 L DFELTE ceitiieieeieese ettt 57
B-T AMM I /T w1 ettt bttt 59
8-2 RISC-V I T o mm i ettt ettt ettt st ettt ettt et et nne s 60
8-B3AM MCU T'H T 7 R DFEIE coviieiieierieeett ettt ettt st sttt ese e ebesresbesnesseseneas 61
8-4 RISC-V MCU 7' T2 2 2 R DFEIE wveeereereeieetesieeiesiestete ettt st et ene e stesnestesnenneneeneas 62
8-5 TArGEt PrOCESSON ... .ivieiiitieie ettt sttt ettt et e te e s e steete e besseeseesaeeneesaeaseensenrnas 63
8-6 OPMIZALION ......ouviiiieiiicie ettt ettt ettt et et et et ene e b e eteebeerentesennas 64
87 WAIMINGS ....veviteiesiesiee ettt ettt sttt seese e st be et e te st e s e s esseseeseebeeaesbess et et esseseeneebeeseetessensenseneas 66
ST oTUTe o 1o e PSSP TRS 67
8-9 GNU ARM Cross ASSEMDIET > PrePrOCESSOT ... .uuieiurrireiirrereiaiirieesatteeesatreeesanbeeesaibeeesanbeeeeannes 68
8-10 GNU ARM Cross Assembler > INCIUAES..........occeiiiiiiiiiieiiie e 69
8-11 GNU ARM Cross Assembler > Warnings .........c..oooiiiiioiiiiieiie e 70
8-12 GNU ARM Cross Assembler > MiSCellan@ous ............cccovvieiiiiiiiic i 71
8-13 GNU ARM Cross C Compiler > PreproCeSSOr ........cuuiieiiuiiieiiiiie et 72
8-14 GNU ARM Cross C Compiler > INCIUAES ........cuuviiiiiiiiieiiiiiie e 73
8-15 GNU ARM Cross C Compiler > Optimization...........cccceeiiiiiieiniiiic e 74
8-16 GNU ARM Cross C Compiler > WarningS.........ccceuuieiiiriiiee et 75
8-17 GNU ARM Cross C Compiler > MiSCEIlaN@OUS ...........cceiiuiiieiiiiiie et 76

SUG549-2.0J

vi




8-18 GNU ARM Cross C LINKEr > GENETAl..........ccorueirieiirieisieisieeeieesieeseesenes e seeseseese s 77
8-19 GNU ARM Cross C Linker > LiDrariEs. ........cooiiuiiieiiiiiie e 78
8-20 GNU ARM Cross C Linker > MISCEllaNEOUS.............ccocviiiiiiiiiiiie e 79
8-21 GNU ARM Cross Create FIash IMage ........ccooiumiiiiiiiii e 80
8-22 GNU ARM CroSS PriNt SIZE.....cooiuiiiiiieiiii e 81
8-23 TArGEE PrOCESSON ... .eeiiitieiie ettt sttt sttt e st se e te et e st e steestesteese e besseessesaeeneesaeeseensenreas 82
8-24 OPHIMIZALION ...ttt ettt ettt ettt e et et e et e st et et esseneeseebesseebestensensennas 83
825 WAININGS ...e.veveieeieiieie ettt ettt et et e st eseeteebeeseebe st e e essesseseeseebessesbess et e st esseneeneebeeseebessentenseneas 85
820 DIEDUGGING ...ttt ettt ettt ettt ettt ettt et et et e b et e st eseeaeebe et e et e st et e st esteneere et e ereebeetententennas 86
8-27 GNU RISC-V Cross Assembler > PreproCeSSOr .......ouuiuiiiiiiieee it e e siieeee e 87
8-28 GNU RISC-V Cross Assembler > INCIUAES .........cccviiiiiiiiiieiiee e 88
8-29 GNU RISC-V Cross Assembler > WarNinNgs .........coouiieiiiiieiiiiee e 89
8-30 GNU RISC-V Cross Assembler > MiSCellan@ous..............ccceveeiniieiii i 90
8-31 GNU RISC-V Cross C Compiler > PreproCESSOr . .......cicuvuriiiieeeieiiiiiieeeeeesasieieeeeeae e e ssneeeees 91
8-32 GNU RISC-V Cross C Compiler > INCIUAES ........cociiiiiiiiiiiiie i 92
8-33 GNU RISC-V Cross C Compiler > Optimization ...........coccoiiiiiiiiiii e 93
8-34 GNU RISC-V Cross C Compiler > Warnings ..........cccveeiiuiiieiiiiiee i 94
8-35 GNU RISC-V Cross C Compiler > MiISCEllaNeOoUS ..............ooeviiiiieiiiiiiiieiie e 95
8-36 GNU RISC-V Cross C Linker > GENETal ..........cceeiuieiiiiiiiieiiie sttt 96
8-37 GNU RISC-V Cross C Linker > LiDraries ..o 97
8-38 GNU RISC-V Cross C Linker > MiISCEIlaN@O0US ...........cceeruiiiiieiiiieiie e 98
8-39 GNU RISC-V Cross Create Flash Image ... 99
8-40 GNU RISC-V Cross Create LiStiNG .........cccuiieiiiiiieiiiiiie e 100
8-41 GNU RISC-V Cross PrinNt SIZE ........cuuiiiiiiiiieiii e 101
842 BUIIA ...ttt bt bt h et b e bt be e beenree 103
8-43AMMCU BV 22 FD L 78 U]ttt 104
8-44 RISC-VMCU 7' =7 F DT L 73 JUHI| e 105
[X] 9-1 17 L T R/l ettt s en et 106
ST e (T =T 223 PSSP 107
[X] 9-3 H 17 L/ T RDBEIE tovveuietiiteitistestestest et e e e et s te st st st e s et e st eseebesaesa et et et et esaeneebeeseetessenae s ensenee 108

SUG549-2.0J Vi




[ Q-4 HT7 L/ L= RODBETE wovviueireiteiteete sttt ettt ettt et et steseebe s b e s b et e st et et esaeasebeeaeebe st e ste s e nsans 109
[ 9-5 217 L T R ODFERTE coviviteieietetetete ettt 110
e I A = Rl AT <SPPSR 111
ey Ay A = e AT T T TP 112
L I =T o 18 o PSP PP PO PPPPPPPPPPN 115
B 10-2 T 735 7 0 B = DB ittt ettt 116
L R g T o APPSR 117
O LY o0 e o =Y ARSI 118
055 SEAMUD £ oo oo e et e e e et e e e et e et r e et e e 119
TO-6 AN B oL it e e e e e e e e e — e e e e e e e ee b ————eeaaeaeaaabaraaaaaaaaeaaan 120
0-7 DIBDUGGET £ 2 oottt e e oo e e e e e s e e e e et e et e e e e 121
108 SHAMUD B o ittt et e bt e e et e et e e e te e ete e eaeeeaeeenreanras 123
L = g T e APPSR 124
(0T L0 =Y o 0o T T i eSS 125
KO RS = T (0 o T e APPSR 126
10-12 T /80 7 ¢« B =D REE ittt ettt ens 128
10-13 WIindow > ShoW VIEW > Other........coooiiiiiiiciiic e 129
(0T =Y o THTo TRV TSRS 130
O R ) e RSP SSTN 130
Bl 10-16 BEHL L72 WA Ly RETZITA T o 7 Z R e 131
T10-17 Add MeMOTY IMONITON ...t e e e e e e e e e e e e e e e e e anaes 131
10-18 MONTLOT IMETNIOTY ...veveeuvitieseeteaseestesteestesteaseessesseessesseessesseaseessesseessesseaseesseaseensesseensessesneeseesses 132
B A0-19 TERTETNDD R T U o Ll B T et 132
10-20 {FE)NEEIEAD A E Y « LU F T =B AEA i 133
10-21 FEVINEURTEID A F U 0 LU A T st 133
1022 /84 R A DB TE oottt ettt ettt ean 134
(O S L e SR 134
10-24 L2 B U 2 T R DB TE ettt 135
B 10-25 AFY « LU Z U VTR DFETE oottt 136
(L0 R g aTeToTa ALY =T 4y Vo o ST 136

SUG549-2.0J viii




10-27 EXPOIt MEIMOIY ..ottt ettt ettt ettt sa et e st et ensene b e saeebe st e be s e s ens 137
[ 10-28 AU = 7T T 0 B i ettt ettt aenn 137
10-29 TERTEIRD AU+ Ll B T e 138
10-30 {FE/NEAIEAD AEY « LU F T —=DVEAL i 138
10-31 FENNEURTEIRD AT U« LU H T e 139
10-32 /84 R A BRI oottt ettt ettt ettt ettt ettt ean 139
10-33 FINA/REPIACE .....cvveveeiietecte ettt ettt ettt b et e et ettt e e ssene et et e ebe st et et e s ens 140
10-34 LI A B 0 B ol ettt ettt ettt et e te e teete e atearn 140
10-35 B o ittt b et be et e e beahe et e ere e sreers 141
10-30 T B o ettt ettt ettt et e te e ete et e e beereeteeteeneeaaeers 141
[ 10-37 77 L= TRA L B 0 B o ettt ettt 142
10-38 17 T L T U ¢ B o e 142
e B B e T T PSS 143
11-1 GDB QEMU arm DEDUGGING .....veveierieiieiieiecieeie ettt sttt sre s ens 145
1 = ] e APPSR 146
R B =Y o0 oo =Y OO SRRSO PSP 147
14 SEAIUD £ 2 oot ee e e e s s s e e s ee s e e ee s ee s e s ee e r e 148
11-5 GDB QEMU riSCV32 DEBUGGING ...cceiitiiieiitiiee ettt 149
(O = g T e A RO TPRR 150
A BT o0 oo =Y eSS PP 151
18 SHAMUD £ 2 = oo s e e e e e e e e s s e s ee e ee s e e ee s ee st e e e s 152
Bl1M-9QEMU IC L D= ab—a3 2 « T3 T ORI oo 153
B 12-1 TR_XTDO Y —AT—F « T 7 AIVDEETE oottt 156
B 12-2 FFIED V= AT =R + 7 7 A JVDFRTE 1 oeeeeeeieeee ettt 157
12-3 LiNUX TOOIS Path (DFETE ....eiveieieeieieeiee ettt sttt ens 158
12-4 LinuX TOOIS Path O FRTE ..eveeeeeeeeieie et ee et ettt eete et teeae et e e teenaesteeteetesteeneeeteeneeseeens 158
BU 125 7T 7 RO T 78 JL ittt 159
12-BProfiling THILIDZRITR .ottt ettt ettt e st e et et eas 160
L AR T= 1= o1 | SRR 161
12-8 Parse HEXDUMP Data .......cviiuiiieieiiiee sttt sttt sne e e snenne 162

SUG549-2.0J iX




12-9Profiling THH DIRHT & KT 7 A JVDEERR vt 162
B 12-10 ZEER SAUD TN T 7 A TV DHERR ettt ettt ettt ettt be e et be e ereans 163
[ 12-11 GOOA 7 7 A JLZBA K eoveoeeveeeeeeeeeseeeeeeeeeeeses e e s sseeessss e ese e e s e s e e s e seseees s eeeseeeeees 163
1212 GOV ..ttt ettt ettt e ettt e e et e e te e e e te et e ebeeae e et e ebeeatesbeeseeabesaeeseebeentesbeeteenbesaeenseeteeneeseeenes 164
12-13 CrEALE CRAI. .. ..veveeuiieiiieie ettt ettt sttt st e s et e s e ss e s e et e e e s e e ese e anens 165
b U =3 A PR 166
2 E Y = i S 166
13-1 T U /RA L« AT 3 L DFRIE oottt 168
13-2 LiNUX TOOIS Path (DFETE ....eveeeeeieieieeee sttt sttt ee st st enes 169
13-3 LinuX TOOIS Path D FRTE ..eveeeeiteieiecteete ettt ettt teete et ete ettt eeteenaesteebeebesbeeneeebeeneesaeens 170
13-4Profiling T TR DD ZE IR cvivieiiieteee ettt ettt s ettt 171
1325 SEIBCEAIL ...ttt ettt et et e e e e et e e b e et e e eb e e at e e beeete e abeeeaeeeaeeenteanras 172
13-6 Parse HEXDUMP Data ..........cceiuiiiiiiiiicectecieete ettt sttt st 172
13-7 Profiling THHDIRHT & KR T 7 A IV DAERR oo 173
13-8 ZEFK S AL D gMON.OUt 7 7 A TV DHETE oot 173
13-9 gMON.oUt 7 7 A JLZBH K o 174
LR T O 1 o] o ) PSR PPRPRR 174
13-11 Profiling TETRIDZEITR oottt ettt eeaeene 175
13-12 CrEALE CRAI. .. .vevieviietiieie ettt ettt s ettt e s et e s e st e se et e se e s e e ese e s 176
BRI 1313 BB T 77 ettt 177
I VA e i SRR 177

SUG549-2.0J X




o

x5

e o I O SRRSO 2

F2-TMCU DT AR B s 5

FKA41GMD V7 b T =T DEET 7 A VDT oo 9

ZR BT FlE A o o ettt re ettt n e ettt e e neeere e tennean 16
FEB2 T T T R o Z A T e ettt 19
FE B3 Y /LT L e 19
B B Lo | A eSS STRSSR 21
ZZ 575 SOUMCE A oo w1ttt 23
FZ 5-6 REFACION A S0 2w ottt ettt 24
FR 5T NAVIGAE A o o m ottt ettt ettt eeneas 24
FZ 5-8 SBANCH A T o ittt ettt a ettt bt a e 27
FZ 579 PrOJECE A T c m it et e ettt e te b e sreeraeteaae s 27
FZ 5-T0 RUN A S0 2w ettt ettt e e st et ekt et s st ettt ner e 28
T2 51 T 780 T ettt ettt 31
FZ 512 GOWINL A S0 L m oottt e et et e e ete e e te e et et e e e e be e ebe et e e et e e enteereeare e 31
ZZ 513 WINAOW A o c m ettt ettt ettt s h et e be s et ene e teeneeneeeaeeneeseeeneenennean 33
FR 514 HEID A oo v ettt re e nteete et naeeta e tenne s 35
T2 515 Y Il /N DT T U E L ittt 36
FR 81 TATEEL PTOCESSOT «...vivvivetieeesteateestesteestesteeseetesseessesteaseesaeeseessesaeeseestesseensestesseeseesseansesseaneenseneean 63
F% 82 OPHIMIZALION ....vveivevieeseeeesieteee e teseese st ese st e seete e ss e st e te st e se s ebe e esessesessesessesessese et esease s esessaseneesees 65
FR B3 DIEDUGEZINE .vvvvevveiiestiitesiee it steetesteste et esbe e st e tesse et e sbeaseesaeeteesbesbeeseenbesaeeseenteeseesseebeeneeseeereentenne s 67
7% 8-4 GNU ARM Cross ASSEMDIET > PrePrOCESSOT . cuveuvrereeteaueeruesteaseesteaseessesseaneessesseessesseaseeseessesssessens 68
7% 8-5 GNU ARM Cross C Compiler > INCIUAES. ....cvveiviivreiiireiiesiesiiesiesiesseestesisessestessaeseesseessessessaessessens 73
7% 8-6 GNU ARM Cross C Compiler > Optimization............ccceeveeiieiieiee it sne e 74

SUG549-2.0J

Xi




7% 8-7 GNU ARM Cro8s C LINKET > GENETAL ...vvuvviieiiiesesiiieieieieietesiesesesseseeseseesessesesseessessssessesensesenes 77
7% 8-8 GNU ARM Cross Create F1ash IMage........ceveruiriareiiiieieeieeieseeeesieseeeestesseeseesseeseeseesseenseseeas 80
7% 8-9 GNU ARM CTOSS PIINE SIZE...vcvvveuieteietiieiesieiiste s et seste s seseesesee e saesessenessesessesesseseenensesees 81
FR 810 TaTZEt PrOCESSOT. ... vvivetieseesteeseestesteestesteaseetesseessesteaseesaeaseassesseeseesesseesseteaseeseenseensesseassensensean 82
FZ 811 OPtIMIZALION. 1. veveveeesieeeseeteee et e e seesesees e st eseste e ss e e s te st e se s eseseesestaseseeseseesessese et eseasesseseseeseneeneen 84
FR 812 DEDUZZING ...vvevveeieieiitestiesieeteeteeste et etesteest e te s st et e s teaseesaeeteestesaeeseebesseensebesseesaeaseaneesreaseentennean 86
7% 8-13 GNU RISC-V Cross Assembler > MiSCEIIANEOUS ........eeueerurreeeiesieeieesieseieeesieseeseeseeeee e seeeneeseeas 90
7% 8-14 GNU RISC-V Cross C Compiler > INCIUAES ....vevvevrivriierieeiieieseeieesieseeeesiesseeseeseeeseeseesnaesseseeas 92
7% 8-15 GNU RISC-V Cross C Compiler > OPtimiZation ...........evuerveeriereaeeneseeeeseseeseeseeeeeseeseeneeseeas 93
7% 8-16 GNU RISC-V Cross C Compiler > MiSCEIIANEOUS -......cvvervrereerierieariesieseieeestesseeseeseeeseeseesseesseseeas 95
7% 8-17 GNU RISC-V Cross C LINKer > GENETAl......veuiiveririerieieieieiaresiesesieeseeesiesessesessesessesessessssessesenes 96
7% 8-18 GNU RISC-V Cross C Linker > MiSCEIIANEOUS .. ...vervriueererrrresiesieesiesiesieeeestesseeseesseeseessesseesseseens 98
7% 8-19 GNU RISC-V Cross Create F1ash IMage .......ccueieerurreiieiiesieeie st eeese s eee e siee e seee e seeeneeneeseeas 99
3% 8-20 GNU RISC-V Cross CTEAE LISTNE 1.vveuvervrerirrrisieeiestesiesiesseesiesiesseessesseessessessesssessesssessessesssessens 100
7% 8-21 GNU RISC-V CrO8SS PriNt SIZE€...c.veveveviierisieiisiesesieesestetesesse e e seeseseeseseesessesessesesseseesessasessesenes 102
FZ 01 AT L = R OFRIE ciiiee ettt ettt ettt sttt s s se et e st et sa ettt neebe ettt nae it tenes 108
Ay A = e N T =TSRSS 109
T2 93 A T L = R DFRIE ciiietiete ettt ettt sttt a e a ettt sttt ne bttt nae it e tenes 110
B iy A = e N <R STPST S RSS 111
FEO-5 4T L T RODFRIE oot 112
B [0 B A e TSRS 114
FR 1052 DIEDUEZEET B o = ittt ettt ettt ettt st b et be e ae st e teene et e eneentenreenaetenne s 118
7% 10-3 OPENOCD HER 7 7 A JL ottt ettt ettt 118
FR 1054 SEATTUP £ = oottt ettt sttt ettt et e n et et e st he et e e beeteen e e teeneenteeneenaenreereetenre s 119
FZ 1025 DIEDUGEET B o 1ttt b et et et et e b et et ere b e e teebe et e eteteneas 121
F10-6 Arm MCU 7734 ADTET /L (i 122
B L T o i RSSO TTSORR 123
FR 1058 DEDUZEET B m .ttt be et r et e ate et e nteera e tenre s 125
7% 10-9 OPeNOCD HE 7 7 A JL wiiueieieiete ettt sttt e st n et s e ne e 126
FR 10-10 SHAMTUD B oL 1ttt ettt et e st e te e s e s beere et re st e beeRe e e e eteenaenreetaerenre s 126

SUG549-2.0J Xii




F0-1 TN THERED A7 S 2 L i 128
F M1 VIR D ETUDJHEERR oottt 144
ZR 11-2 DU EET B o oottt ettt be e b he b beaae et e steebenteere e renae s 147
FZ 11-3 AtM MCU QEMU ....ouiuieieieieiceeeeeeeee ettt ettt e e s s s s s sttt e st e e 148
FE 114 SEATTUDP £ 2 =ittt ettt a ettt ettt n ettt s e 148
B N R T DT T RSSO 151
7% 11-6 RISC-V MCU QEMU ....ueiuiitiiiiieieieiete ettt st et sttt eseeseetesteste st et e s esaeseeseebessesbesaessesennas 152
2 1127 QAP o m ettt ettt e et e ebe e he e eta e et e e be e be e be e ebe e et e e etreeteearee e 152
T2 121 GOV DIHEEE <.ttt ettt et e e e st e s e s e e e e e e et e st e e e e e e e e eee e 164
FZ 131 GPIOF DHEHE .ottt ettt ettt a ettt 175

SUG549-2.0J Xiii




1K= T DN T 11 ~==2T VOHNEKE

jljk?:nr7ﬂ460bVC

11 ~==a2T7/IVORE

D=2 T VT, 7T N7 F—2DYR—F, Fra—F
A VA=), =W —MEH, Tl hOEK, HRX—=T a0
GMD Tk Eni=7"av =7 hOA R —hr, 7Byl hDaL A
N, TVl hOFXTa— R, TaYel hOT Ny T EFAT,
QEMU = = L—¥ =3 ., Code Coverage F#E. Profiling #§8E72 &£,
GMD V7 F7 =7 DR FIEICOWTHALTWET, Kv== 71
OV T 2T GUIDAZ Y —r gy hEYR—FERHEED
—® X, GMD 2025.01 DBEEDOHE DT, Y7 T =T DT v F—h
WZED, —EHONBENELEINDIEAENH Y 7,

12 B8 R¥ =2 A |
GOWIN £ X 2 &7 Z—Dk— L2— www.gowinsemi.com/ja 7>
5. UTOBE RS2 AV MRy a— R, 2ETEET .
e Gowin_EMPU(GW1NS-4C) IDE =—#'— %1 K(IPUG928)

® Gowin_EMPU(GW5AS-25)7 A v 7 A& — K 2—%—FH A K
(MUG1186)

e Gowin_ EMPU M1IDE Y7 FNU =7 =—H%—J% 1 F(IPUG536)
e Gowin PicoRV32 IDE = —#%—# 1 K(IPUG910)
e Gowin_ EMPU M3IDE Y7 +NU =7 =—H%—7% 1 F(IPUG919)

SUG549-2.0J 1(177)



http://www.gowinsemi.com/
http://cdn.gowinsemi.com.cn/IPUG928J.pdf
http://cdn.gowinsemi.com.cn/MUG1186E.pdf
http://cdn.gowinsemi.com.cn/IPUG536J.pdf
http://cdn.gowinsemi.com.cn/IPUG910J.pdf
http://cdn.gowinsemi.com.cn/IPUG919J.pdf

1 AR~=a2T7 o>V

1.3 ik, Wiak

1.3 FFE.

SUG549-2.0J

73

3

K= VTR SHD G BiE, KOZTOEREE 1-11TR-L

£
#* 1-1 F#FE. W
FEE. ISR IEA R F=RUS
GMD GOWIN MCU Designer GOWINMCU Y7 + v
= 7 B ER R
ARM Advanced RISC Machine BERISC v v
RISC-V Reduced Instruction Set Computer | 5 4% B O/ St
Five havbBa2—X
IDE Integrated Development e BRI BB
Environment
MCU Microcontroller Unit ~Af/Bvparyhikue—=7 -
2= h
FPGA Field Programmable Gate Array T4 =R Tursri~
TN =k T LA
SoC System on Chip VAT Ky e TF oS
GNU GNU’ s Not Unix HEZp2AX—T 47
VAT A
GCC GNU Compiler Collection GNU =z A ZaLy
va Y
GDB GNU Debug GNU 73 77
OpenOCD Open On-Chip Debugger =T = ADF T
v T TNy T
QEMU Quick Emulator == ADTI 2
L—%
CDT C/C++ Development Tooling C/IC++fd¥E Y —/v
EPL Eclipse Public License Eclipse X7V v 7 -
AR
ABI Application Binary Interface TV =gy e NS
TV e A EF—T=2—R
UART Universal Asynchronous LHERI RSS2 AE 6%
Receiver/Transmitter
GPIO General Purpose Input/Output WHAH

2(177)




1 ARK~=a2 T I HONWT 1477 =0n - b R—r LT =K o7

14T 7= bR — T4 —FKX 7o

GOWIN & 2 v ¥ 7 #—%, afEmesil AR — & TRk LTy
F9, FEAHICET 2 ZER. ZERIZOWTIR, BEEMEE TBRWED
HLTEENN,

AR—AL_— . www.gowinsemi.com/ja

E-mail : support@gowinsemi.com

SUG549-2.0J 3(177)



https://www.gowinsemi.com/ja
mailto:support@gowinsemi.com

2 W

SUG549-2.0J

B

GMD V7 + 7 =71X. GOWIN I a ¥ 7 Z—nNA4—T 2V —2A
D GCC ary ATV —)Fx—rbA—72Y—2AD Eclipse 7 L — A
U—7 . BIXOEA® FPGA+ MCU SoC 77— 7 7 F ¥ I[Z S\ T HE
WZBA%E Lo, — kB2 CIC++HAIARL Y 7 N = TR E VR — T 5
RO MCU Y7 MU = TBRERETT, InaHT2Z L2k D,
BIZFIL. MCU V7 U = 7R et A TCa—FKoar (L, U
7. FAITT 7 ANVDER, Frura— K Ty JEMEICEETEE
7

GMD Y7 b =7 %, OpenOCD X° QEMU 72 X DT /Ny HE T o
I/‘—g %%ﬁé\bfij—o

GMD ¥ 7 v =7 1%, Code Coverage £ L O Profiling #§#E % ¥R —
~9% Geov 35 LW Gprof ¥ — /L Z&#iA L CWET, Geov Y —/Lid,
C/IC++PDa— K« 731 (Code Coverage)x7 A 578D —/)L
T9, GCC LfHTHZ Lick» T, CIC++Ta /T LDAT— KAV
. B, BXOGIEDO ANV Y s T A NERRTEE£9, Gprof V—
L, BAZEE N CIC++7 1 /T AOEMWEE BR$ 2 DI D/ T 4 —
< ARG — v TF, Gprof T Z LIk, BAREIIT e ST
LNOABEE OO LIFHh, FEONM LR ETRREZ2 E 2 G TE %
e, Ta s T Aok E EITROM ENREGITRY £,

GMD Y7 b = 7%, Gowin tE®D Arm B L OVRISC-V 7—F 7 7 F
¥ MCU i (Gowin_EMPU (GW1NS-4C). Gowin_EMPU_M1,
Gowin_EMPU (GW5AS-25). Gowin_EMPU_M3. Gowin_PicoRV32 73
E) Y R—KFLTWET,

GMD Y7 b o= 7%, il = — N, 22 A UFEROFER,
T TGA TR 2R a L= a Y NARER T T T A N, o H—T
=—AGUNERRMELET, /2, GMD V7 F U =7 I2iF, Fvra—FR
Fi® Gowin Programmer 73t & STV E 9,

4(177)




2 W 24 BE Ry =2 A2 b

21BE RF =2 A b

Eclipse 77 v N7 4+ — L3 A—T7 >V —ATHY, EPL/ TV »
7T A (JE, A—T Y —R) LT m— Ve AR fRE L
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o VI IMNU=TEHFUE—RTIHANI, Gowin DAR—LX—ITHRE - v /AL
TLIEENY,

o VI RNTZTDALUAN—Ib e Rylr—4 120yyxx] O Ty (ZU U —R4E
X] XV V) —ANRN—=Ta xR LET,

a—P—F, B— BT RAT ABREICE LT, Gowin DA — Ai—
V5 Windows & 721% Linux HHOX}R92% GMD Y 7 b7 = 7 JE#E /N
r—E e — RTx T,

DY 7 N7 =7 IE, 9 TIZ Windows 10/11 64-bit, Ubuntu 20.04
LTS CHRIEB L O T A FEanTEBY, EiEoRR—Ta roFXb—7 1 >
T AT LD T EB#IO LET,

42 IDE O A A h—)V
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F41GMD V7 N =T DEET 7 A )LDEH

GMD Y7 hy =7 ® | #iA

77 A

configuration GMD V7 NU =7 OBEfERIZAEREND B —T L D—
gk 7 7 1 v

dropins =P —NFEHTEMNMBIOAS VA M=V LT T T A
Ve T7AN

features V7 b = TS AV 2 — L

plugins AVARN—NENTZTRTDT T T - T7 A

tool Programmer <> GoBridgeDriver 72 &> — /L

toolchain GCC. OpenOCD, QEMU 72 X DY — /v F = — >

GMD.exe GMD V7 "N =T DEITT 7 AN (XTNT Y v 7T
GMD Y 7 h U =7 % FET)

GMD.ini GMD Y7 b =7 O 7 4 v

ver.20yy.xx.txt W= g Uit 7 7 A v

43 RIANRX—DA VA h—)b

GMD Y7 F 7 =73, OpenOCD (Z X% Arm ¥ LTV RISC-V MCU
DTy 7 LU Segger J-Link I L% Arm MCU D7 /8w 7 % R —
FLTWEd, OpenOCD iZ X573y 7iE, GWU2X, GWUSB,
Olimex, J-Link 72 & Gowin F7zi3¥— K/3—7 ¢ HPHIE L 7o — ki 7e
TNy H—%HPHR—F L TET, Windows OS Tix, WIinUSB K7 A /3
—NLEETY, Segger J-Link IZ X 573y ZOGE1E, Segger J-Link R
T A NRN—PBETT,

Windows OS TiX, GMD ¥ 7 k7 =7 %, GoBridgeDriver > —/L %
fEF L CBE T2 WinUSB K7 A N—% A VA =95 & E&HR—
FLTWET, K41 X427 FT LI, GMD Y7 ho =T DA =
= —,3— > Gowin > GoBridgeDriver Z#{ L. GoBridgeDriver > —/L %
A& £9 (PCEMEMHEMRNLIETT),
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X 4-1 Gowin > GoBridgeDriver % &R

& workspace_cm3_h - GMD - [m| X
File Edit Source Refactor MNavigate Search Project Run  Gowin Window Help
[ i | o v | Bi%giw | St Il#  Programmer A IR AR PR M= =
L~ - i F o - v| # B3 GoBridgeDriver Q @,}‘ Ry 4
B Project Explorer X =g W SDK and Document > =8 Zox % =0 s
BES Ve 3 ¢ 3 O
T_j cm3_demo There is no active editor
10 cm3 _freertos that provides an outline.
=5 cm3_gcov_demo
1J em3_gprof demo
1J em3_rtthread_nano
0 em3_ucos_iii
[# Problems <% Tasks B Console 3 [T Properties = 0
X|4L G S| eEEEE #B -

CDT Build Console [cm3_gcov_demo]

U cm3_gcov_demo

[X 4-2 GoBridgeDriver > — /L

GoBridgeDriver V1.0 — X

Device Options Help

Device w Edit

Driver WinUSE (v6.1.7600.16385) |=
| | = | :

Install WCID Driver v

0 devices found.

FRFARNH—DRIFTANR—DA A M=)V FEIZLL T RT EEY
"C\‘ﬂ—o

4.3.1 GWU2X
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Gowin GWU2X ¥ o v i —X —[F /3w J—%. Gowin 73 H (2B %
L7 USBtoJTAG F v 7 ZHNE L TWET, DA A =)L FIEIZLL
TlooRd 8D T,
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1. GWU2X 77341 X% PCIZHIA L £77,

2. A==—,3— >Options > List All Devices Z®R L9, Z95792
. PCICHASILTWDTRTDOUSB 73 AD—ENRFRINE
97(X 4-3),

[X] 4-3 Options > List All Devices % %R

B GoBridgeDriver V1.0 — *

Device Options Help
~  List All Devices

Device «»  Ignore Hubs or Composite Parents

« (Create a Catalog File

Driver s Sign Catalog & Install Autogenerated Certificate

USE IC Advanced Maode

WiCID Log Verbosity b

| — |

4 devices found,

3. T3 & [GWU2X] #i®IRL, K7 A 3— TWIinUSB] ZER L,
[Install Driver] #7 VU v 7 L E£9(X 4-4),

X 4-4 GWU2X RZ A X—DA VA h—)V

B GoBridgeDriver V1.0 — x
Device Options Help

Device | GWUZX ~ | [Jedit

Driver

WinUSB (v6. 1.7600. 16385) | [}

Reinstall Driver hd
WCID |ZI

4 devices found.

RS

o RIAN=MNHUEA VA b= SN TWRWGEE, ZOF 7 v a3 103 lnstall
Driver| L &RSNET,

o RIAN=NTTIZA VA= NLEINTWDLEAE, ZOF 7T 3 % [Reinstall
Driver| L &RSNET,

o MMDRITAN=NA LA F—=LINTNDHEE, [Replace Driver] & &I iLE
R

WinUSE {v5. 1. 7500, 16385) | =

4.3.2 GWUSB V3.3

Gowin GWUSB V3.3 % 7 o 11— 4 —/5 /3w H—|%, FTDI232H 5 =
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T Fr )b« FuTFENELTWET, FOA A ML FIEIZLLT
R &Y TY,

1. GWUSBV3.35 /314 2% PCIZHALET,

2. A=a—,3— >Options > List All Devices Z&R L x4, 2592
EL PCICHASNTNDTRTDOUSB T3, AD—ENRRRINE
‘a—o

3. ThZ*Nn7 /314 A [Dual RS232-HS (Interface 0)] & [Dual RS232-
HS (Interface 1) Z#i®R L. K7 A 3— [WIinUSB] # 3R L,
lInstall Driver] Z2 U v 7 L £ 4(IX 4-5),

X 4-5 GWUSB V3.3 KT A /N—DA VR h—Jb

E GoBridgelriver V1.0 — >

Device Options Help

Device | Dual R5232-HS (Interface 0) ~ | [edit

Driver |WinUSB (v6.1.7600.16385) | EEfp |WinUSB (v6.1.7600.16385) |3

USBID‘D‘HJS ||snm ||on|

WICID E

5 devices found.

Reinstall Driver hd
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4 Fyrm—ReEf A R—L 43 RTANR—DA A h—)L

4.3.3 GWUSB V4.1

Gowin GWUSB V4.1 ¥ 7 v —X4—[5 /N H—(%, FTDI232H > >
T Fx R e FoTENBELTNET, TOA A ML FEFUT
W23l T,

1. GWUSB V4.1 731 2% PCIZHIALET,

2. A=a—,3— >Options > List All Devices Z&R L x4, =259
EL PCICHASNTNDTRTOUSB 7T/ AD—ENRRRINE
‘é_‘o

3. 734 A [Single RS232-HS] #i®&RL, K71 \— [WinUSB] %
I L. lnstall Driver] #72 U v 7 L £ 9 (1% 4-6),

X 4-6 GWUSB V4.1 KT A /N—DA R h—Jb

GoBridgeDriver V1.0 — X

Device QOptions Help

Device |Single RS232-H5 ~ [ Edit
Driver |IibusbK (¥3.1.0.0 ||:T, WinUSB (v6.1.7500. 16385) |:
USB ID 5014

Replace Driver h
WCID |E

4 devices found.

4.3.4 Olimex

ARM-USB-TINY-H Jift Olimex 7 /3 % —1%, FTDIFT2232H F v 7%
Wig L TWET, £DA A F—AJFERTLTIORT LB TY,

1. Olimex & /3A A% PC AL £,

2. A==z=—,3— > Options > List All Devices #E{R L ¥4, Z5T%
L PCIZHASNTWDTRTOUSB T NS AD—BENRFRINE
R

3. =hZEhT 31 A [Olimex OpenOCD JTAG ARM-USB-TINY-H
(Interface 0)] & [Olimex OpenOCD JTAG ARM-USB-TINY-H
(Interface 1)] Z&®IRL, K74 3— TWIinUSB| ZEER L. lnstall
Driver] #7 U v 7 L£9 (X 4-7),

SUG549-2.0J 13(177)




4 Fyroa—REAf VA R—)L

43 FIAN—DA A F—)b

X| 4-7 Olimex KT A X—®DA R b—)b

B4 GoBridgeDriver V1.0

Device Options Help

Device | Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 0)

[ Edit

Driver |IibusbK[u3.1.D.n}|

| =

WinUSE (v6. 1.7600. 16335) | =

USB ID |JSBA ||nnz.q ||nn ‘

WCID Izl

5 devices found.

Replace Driver hd

4.3.5 J-Link WinUSB

J-Link 7y =D A X b= VBT FIORT L0 TH,
1. J-Link 734 2% PC (A L £,

2. A==—,3— >Options > List All Devices Z®R L 9, 295792
L PCIZHIASNTWDTRTOUSB T A AD—ENRFRINE

-a‘o

3. 72314 & [J-Link] ZEIRL, F7A/3— [WIinUSB] ZiZ#IR L.
[Install Driver] %7 VU v 7 L E9(X 4-8),

X 4-8 J-Link WinUSB K A X—DA X h—)L

GoBridgeDriver V1.0

Device Options Help

Device | 1Hink

— e

~ | []Edit

Driver |j|ink[u2.?[l.8.[l}

| =

WinUSE (v6.1.7500. 16385) | =

WCID Izl

4 devices found.

Replace Driver hd

4.3.6 Segger J-Link

Segger J-Link ® K7 A /X—=D A A h— LI DT,
https://www.segger.com/downloads/jlink/ Z &M L T 7Z & 1

SUG549-2.0J
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5 GUI

Dau

[GMD¥GMD.exe] # %7427V v 7 LTGMD ¥ 7 k¥ =7 % Bl %
T4, M5-11RTEHIC, GMD Y7 by =7 ® GUIIZIE, FEIZ¥A b
JL « s3—(Title Bar), A ==— « /3—(Menu Bar). V—/L « /3—(Tool
Bar), 7mn¥ =/ |« =7/ 271 —7—(Project Explorer ), =— K« =5
+ % (Code Editor), =Y —/L(Console View), /X\—A~XT7 T 17
( Perspective)7a K235 V) F 97,

X51Y7 k7 ®GUI

W workspace_em3_h - em3_gcov_demoy/sre/project/printf/main.c - GMI

File Edit Source Refactor Navigate Search Project Run Gow

[meif 2 | ® -/ - & Ditgin | SilEig Elia -Gk R RA ' SRdl W k=g i
b~ Fl-mraro| M
B Project Explorer X | = O [&) mainc X Title Bar =g
ey o e e pe_anaivay R
SV .
3 cm3_denfo void (**p)(void); Menu Bar
& oma extern uint32_t _ init_array_start, _ init_array_end; /* linker defined symbpls, arra;
cma_freejtos uint32_t beg = (uint32_t)& init_array_start;
&5 em3_geco demo uint3z_t end = (uint32_t)&_ init_array_end; \ T
T cm3_gprof demo T
il e white(egeend) Tool Bar :
T em3_ucos i p = (void(**)(void))beg; /* get function pointer */ ® /main(void) : int
(*p)(); /* call constructor */
beg += sizeof(p); /* next pointer */ p
} /
} .
2 Perspective
5 //Application entry function
< int main(void)
i
geov_init(});
\
| printf_deme();
while(1); Code Editor
H

v

. . < >
Project Explorer View
[ Problems 48 Tosks | B Console % [ Properties x| &G EEEEE e -8-= 8

CDT Build Console [cm3_gcov_demal

TINISTEU DULIIGLNg (8T gEC: Lid_BrUv_GEmU. LT

&
Invoking: GNU Arm Cress Create Flash Image
arm-none-eabi-objcopy -0 binary "cm3_gcov_demo.elf” “"cm3_gcov_demo.bin”
Finished building: cm3_gcov_demo.hin
Invoking: GNU Arm Cross Print Size
arm-none-eabi-size --format=berkeley "cm3_gcov_demo.elf”

text data bss dec hex filename

38612 9944 5432 53988 d2e4 cm3_gcov_demo.elf
Finished building: cm3_gcov_demo.siz

Console View
17:08:51 Build Finished. @ errors, @ warnings. (took 4s.527ms)
5

I=5 cm3_gcov_demo

V7 N =T OKE OB R RT EBY T,

SUG549-2.0J 15(177)




5 GUI

51 A b« N—

51 %A ML« /N—

T, BEOY 7 by =707yl hOU—T « AX—A 4

AT, BUEPAVN TV D 7 7 A ARRRSNET,

5.2 A= — ¢ )N—

File, Edit, Source, Refactor, Navigate, Search, Project, Run,
Gowin, Window, BX O Help e EFD A =2 —03H Y £,

I FEHAESND A =2 —HEEZLTIZEALES,

521File A ==a—

File A==2—%2&5-1 TR LET,

%% 5-1File A ==—

A =a— YT A=z —

FERE DA

New Makefile Project with
Existing Code

makefile & Tr C/C++~°
Yy b EFIRER

C/C++ Project

ClIC++7 a7 Nai
FRAERK

Project:--

C. C++, C/IC++T
=7 N EFHHEEK

Convert to a C/C++
Project (Adds C/C++
Nature)

C/C ++F5{# % 3 CIC++~7
oY MIBN,
CIC++Y — N F = — %
AT 5

Source Folder

V= ARa— K7 VHF %
FHER

Folder 7 F IV e HIRIERK
s il CIC++Y—Ra— K77y
ource rille o S
A IV FHRERK
C/ICH++~u X —T 7 A )L
Header File 7 4

Z TR

File from Template

CIC++T7 L —hr7 7

A V% FHRER
Class C ++7 7 A & HlilERk
Task BH%& o> ToDo T8 H <2

SUG549-2.0J
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5 GUI 52 A=« R—
A= — YT A= 2 — H&RE DA
E B -
Examole. - XML 7 7 A L Ot &
P i R
TR TCOA=a2—THH%Z
Other--- FRTDHERY 4 — K
B <
Open File--- - BEfED 7 7 A4 V%R <
Tr AN s VAT LN
O Projects fi Fil .
Sp;r;m.rﬁjecs rom File ) BfFEo7ay =7 baA
y vAR— K LTHRAL
Recent Files TRV 7 7 A L
Close Editor - BEOZT 4 X %2ALD
_XTHOHTT C
Close All Editors - i 747 EH
5
TRCOTFT 4 X &AL
Save -
5
Save As-- B4 CHEDTT 4 XD
WNE & RAT
Save All TATOET 4 FONE
& B AR AT
BEO=T 4 X ODNE%
Revert - BRAFHEHRT —HA T DN
I
Move:-- - Y — R %K)
Rename:-- - VY —ADL4HI AR
Refresh Tl hDOUY—RA
efres - -
EEmELTr—FK
Convert Line Delimiters | Windows Windows 27 AJEC
To Unix Unix > 27 AT
. BIEDTT 4 X DNE%
Print--- -
1kl
A= A N G
Import--- -
k
yuvxl hETT AR
Export--- -
— b
SUG549-2.0J 17(177)




5 GUI 52 A=« N

A=a— YT RA=a— HERE D B
_ AR NGY: 1S
Properties - .
Fi¥
BODOT—7 « AR—R|Z
Switch Workspace P&z TU—27 « 2~
— R % P )
Restart GMD Y7 hU =7 & i
esta -
EC &)
) GMD V7 hU =7 & f4&
Exit - T

C/C++ Project

New > C/C++ Project] #4707 « RNy 7 AFK5-21ZR-T &8
»TY,

[X] 5-2 New C/C++ Project

W New C/C++ Project O *
Templates for New C/C++ Project
C € Managed Build Z
CMake | C ac Project build using the COT's managed burld
Make system.
Meson :
-~ C++ Managed Build
Wy A C#+ Project build using the CDT's managed build
Systern.
CMake Project
A CMske project with a Hello World executable to get
started.
Empty or Existing CMake Project
Create 2 CMake project with no files. Can be used to
create one over existing content.
v
£ >
@' = Back Next = Finish Cancel

L b 47 3 1% [CManaged Build) <> [C++ Managed
Build] 7¢ & CT9, 7=& 21X, C Managed Build| %X 5-3 IZ/~"3 &L kD
TY, TDTrTxr b XA 713FK 52, FIHRERY —LF = —1%
# 53T LB TY,

SUG549-2.0J 18(177)




5 GUI

52 A=a— " —

SUG549-2.0J

[X] 5-3 C Project

) o X
C Project —

Project name must be specified

Project name:

Use default location

D:AGMD_2025_workspace\workspace_cm3_h Browse...
default
Project type: Toolchains:
v (= Executable Arm Cross GCC
@® Empty Project MinGW GCC
@ Hello World ANSI C Project RISC-V Cross GCC

@ Hello World Arm C Project

@ Hello World RISC-V C Project
v (= Shared Library

@® Empty Project
v (= Static Library

@® Empty Project
v (= Makefile project

@® Empty Project

Show project types and toolchains only if they are supported on the platform

':?;' = Back Next = Finish Cancel

R527aVx s b FATS

IaYxl b AT BE!

Executable FATHRET 1Y = 7 N 2Bk

Shared Library HEZA4TTY - Tav=r FEERK
Static Library BHZ4 77 - 7av=r hEIEk
Makefile project Makefile X—2 D71 =7 bk &ERK

F53YV—)LFx—r

V—)F— B

Arm Cross GCC ArmMGCC /7 u Aa /3 Af )b « ) —)LF = —
RISC-V Cross GCC RISC-VGCC /7 axa /XA )« WV —)vFx=—2
Import

New > Import---| XA 707 « Ry 7 AIK 54 |ZR"T BT
R

19(177)




5 GUI 52 A=« N

X| 5-4 Import

W Import O x

Select &
Create new projects from an archive file or directory. H

Select an import wizard:

=% Existing Projects into Workspace "
7 File System
[C] Preferences
[} Projects from Falder or Archive
= C/C++
= Git
= Install
= Oomph
(= RPM
= Run/Debug
= Tasks
(= Team

® = Back Mext = Einish Cancel

K< fEbiH A7 a > [Existing Projects into Workspace | ([
5-5 1277 B0 T,

SUG549-2.0J 20(177)




5 GUI

IXN—

52 A==2—-

[X] 5-5 Import Projects

522 Edit A = =2 —

SUG549-2.0J

W Import O X
Import Projects :_L| )
Select a directory to search for existing Eclipse projects. / Af
(® Select root directory: |DAGMD_2025_workspacelworkspace_ V| E Browse... i
() Select archive file: Browse...
Projects:
picorv32_demo (D:\GMD_2025_workspace\workspace_riscv’ Select All
picorv32_load_demao (D:\GMD_2025_workspace\workspace,_|
picorv32_gemu_demo (D\GMD_2025_workspace\workspace Deselect Al
< > Refresh
Options
[]Search for nested projects
] Copy projects into workspace
[JClase newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[JAdd project to working sets New...
Select...
l:?} = Back MNext = Finish Cancel
Edit A== —%%5-4 TR LET,
# 5-4 Edit A ==2—
A==z — VT A=a— FERE DR I
Undo - BRI T
Redo - IO H LI E2 0 E
Cut - g1y
Copy - aE—
Paste - 0 A7
Delete - BIRL 727 ¥ A D EITEREHIBR
Select All - TRTOTT 1 X DN Z IR

Enclosing Element

BUED 20— NI 2, =R
Za e bAMUDEFR £ THLE

Expand Selection to | Next Element

BUEDBRFIH 2k D = — FEFRE
THLRAR

Previous Element

BIRGEPH Z fiT o> = — NEER & THLR

21(177)




5 GUI 52 A=« R—
HREa— YT RA =2 — FEBE D
Restore Last PN FIPH 2 A OARBEIZ T
Selection
Toggle Block - . N
%. Tuy 7ERE—-RNEY Y EZD
Selection
To multi-selection i BROGPTE L3RI D=— K - &
T A v b %[RRI R
Find/Replace: - TSR ITE
Find Word - BERINSNZT * A2 &2 RR
. - BRI ENZT X A FOWOFE R
Find Next .
%R SR
Find Previous - BEENEINZT X2 MO
%R R
Incremental Find - HESRRERT— R&2Bth, WROFER %
Next HA R R
Incremental Find - M RRERE— R Bth, RIOMER%Z
Previous HAS MR
- BEEBRINTWETHF A MERIT
Bookmark:-- . .
BERIZT v 7 ~—7 &BN
Task--- - BEERIN WA THF A MERIT
BRI —P —EFROBIELZ BN
- T =Y DT F A L EEE AT
Smart Insert Mode — REA TPz MUYz
5
| rt Ch L - .
nse angetog a— RNIZETEr S - = MU ERA
entry
Show Tooltip - BAED T — I NALEDEE Y — LT
Description v e LTHRR
- ATTHFOLFITESWTHEA %
Word Completion .
P EL s
- a8 TR |IDE N5 T —
. . RN HSN T, [EEERME B E)
Quick Fix . . e
BICAER LY, a— ROEELSE
17
_ - ATV T er7 NEH
Content Assist e
Bl 5
Parameter Hints - AV REEH LOBRICA Y v KD
SUG549-2.0J 22(177)
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52 A=a— /"=

YT A=a— BERE DR

RT A —=H « A2 MEHBRIZER

Set Encoding---

BIEDO T 7 A VDT a—TF 4
VT BRI

5.2.3 Source A = =2 —

SUG549-2.0J

Source A =a2—%F 5-51TxLET,

#+* 5-5 Source A = = —

REa=

B&RE DL

Toggle Comment

BIRL7ATICB W T 14T A > 2B E 72 I3HIBR

Add Block Comment

BIRLmao—FKTav a7 ayyary MEK
(/%) TaALRT TR

Remove Block Comment

BIRL7-7 a7 aX b adlkR

Shift Right BN L7-a2— T2 AIZA T b
Shift Left BIRL7ca— NMTaLllA 7 b
Align Const BN U2 I N O E (BT IXEFER) 2Hix D

Correct Indentation

BRLIma— oA o7 MfEE

Format

T A NBEREITRIR L2 a— FEHBIIC 7
—~ b

Copy Qualified Name

BEDOI TR, AV y R, B, 32 0lmo%E
FOEEML E 2 —

Add Include

Ny B —T 7 A4 )LD#include T 4 L 7 T 4 7 ZBN

Organize Includes

V— A7 7 A LN O#include LA I, KA HD
include JHH ZHIR L, 77 7y NEIZIW 8
Z5

Sort Lines

BIR LT — M7~ 5

Override Methods

BIEDY T AD=DITE I T AFRIIA 2 —T =
— AMBHREAENTZ 1 DU EDRA Y v REEXHLZ
%)

Implement Method---

BAED Y T AZBWTC, £ ¥ —7 2—AFE 7= 13H
RY T ADRFIERX Y » NE524E

Generate Getters and
Setters:--

7T ADT 4 —)b RITHESNT, ®id 5 getter A
YV K& setter £V v R& HEIIZAERR

Surround With

BN U7z 22— R &2 FEE O (try-catch, if, for 72
EYCTT v
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52 A=a— N\ —

5.2.4 Refactor A == —

Refactor A =2 —%# 5-6 IZ/ R L £,

7% 5-6 Refactor A = =.—

A E2a=—

FERE DA

Rename:--

BINLT-ERZOLAFTEZEE L, BERA~DTXTORM
% AT

Extract Local Variable

B LAz ER L, BUYEERE N TS HID Y
T, BRSNEA 28 LOAEA~DO SR E#R

Extract Constant:--

IR L7225 static final 7 4+ — /v RE2/ER L. 7«
— )L R EE S 2, B CRXDRRRINDMOEAT
TEEHZD

Extract Function---

LW AEER L, BIESRRESNTWD AT — KA
v MZEIY BT, BIRENEB 25 LW~
R 1

Toggle Function

BINSNTBEBERE A~ X —T 744U T AEHRD
W E 7 I3INB) N B EEE T 7 A VTR ENT 50, -
EFRA)

Hide Method- -

IR S NIk e IR

Apply Script---

BEINZYV 77220 07 ) A N

Create Script---

TR LI 77 22 ) T A NERTHAT LD
\IZx= 7 AR — b

History- -

Vo7 B TR SRR

5.2.5 Navigate A = = —

SUG549-2.0J

Navigate A == —% %K 5-7 IR LET,

# 5-7 Navigate X = = —

A= a2— VT A=a— BERE DR
Go Into - BHED 2 —Z, BRLEY VY —2
D= T4 V7 PV TH—H A
Go To Back BIZEFR LTV LUV R
Forward AiEl [Back] #ERTD L~JLIZE
R
Up One Level 12 LD L ~ULIZH)
Resource: - FFED Y Y — R EE)
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5 GUI 52 A=« R—
A= a— PTRA =2 — HRE DR A
Next Member BEDI FAEEA X —T = —
ADIRD A L IN—= T % T
Previous Member BED Y T AETNTA v H—T = —
ADHID A L IR—=TV % T
Go to Matching BUEOFEIN, 59N, A5, E7
Bracket FAFEINC — BT 2 B O FEIME I
VxS
Next Bookmark WDT I ~—T xS
Open Declaration | - BUEA— Y V3o D BROESE
(N GV
Open Type - BEDOXAT (7T AETIFA ¥
Hierarchy —7 = —A) OfKPREEZ R
Open Call - BAED A Y v RO UREE A2 2%
Hierarchy N
Open Include - BEDT 7 A MZBEET 51 7 v
Browser — FEfR 2 FRoR
Toggle - V—AT7 7 A (cE£T=ld.cpp 7 7
Source/Header AN) EXHIET Do~y H—T 7 AL
(hZ77ANn) 280X D
Open Element: - - BUE T — Y VW 8 5 B OFEIE H#
Z B <
Open Type in - A A THEBE 2—CHEDOTA T %
Hierarchy- - B <
Open Element in - FEON LRSS B = — CTHIEDOZF
Call Hierarchy--- (AVw R, 7TRpE) BFRR
Open Resource - | - TRCTDOY YV —RERR, T—F7 A
R=ANDOEEDY V) — R %I L
TR Z &3 AlRE
Open Discovered - M Ehi=Z A 7 & Fr L ThL
Open Task- - BAEDTU — 7 AR_R—ZADEZ AT DY
A &<
Activate Task:- - BEBIRESN WD X AT BT 7T
A 7L, AT A PERR
Deactivate Task - BEBIRIN WD X AT BIET 7
T4, TIT 4 TIREEND
SUG549-2.0J 25(177)




5 GUI
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SUG549-2.0J

YT A=a—

FEBE DR

GUIES

Open Setup

User

BUED 22—V —ICHET HRELR
REITEE

Installation

BIEDA A b —/LOHERK & B E %
FoR

Workspace

U— 7 AR— A ZHEET AR EE K
RETIIEE

Self Products

BEDA v A X o A4 5 R,
DERIE & TR

Parent Models

HRIEOT — 7 ZA_R—2FE T ay
=7 NOBET IVICEET LR EE
FoRB I OVEH

Open Setup Log

Tuyxl FEFIZV—T AR—R
BT DR E R V& Rom

Show In

Include Browser

lnclude Browser| t o —%

C/C++ Projects

[C/C++ Projects] t = —% &R

Project Explorer

[Project Explorer] b = —% &/~

Problem Details

[Problem Details| t = —#% %

Terminal

[Terminal] E =2 —%3F

Outline

[Qutline] B = —%FR

System Explorer

[System Explorer] bE = —%%/R

Properties

BERERSNLTWS 77 A0, 70
V7 b EFRIFV Y —RADEMEE
ED

Quick Outline

BAEOTZT 4 X OWET 7 N T4
% IR

Next

ROT Yz MIBH)

Previous

ROy =7 NMIBE)

Previous Edit
Location

A — Y v Z HiEl D FREN BT H)

Next Edit Location

T — VIV A IR DFRENE I E)

Go to Line:---

BELEATEEFDITIZY Y

Back

TF 4 ZTHIER R LY Y —RIZ
5

Forward

T 4 2 THIEIFRR LY Y —RIZ
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5 GUI 52 A=« R—

R — YT A= a— FERE DR

STy

5.2.6 Search A = =2 —

Search A =2 —%3& 5-8 l[Z/r L £,

7% 5-8 Search A = =.—

A=a— T A = HERE DRI
Search:- - S
File-- - 77 ANVNORFEDT F A FEZIZ
NP — U TRER
CICH+- - C £721X C++— FNZ MR
Remote: - UE—hT AT LANERR
Text Workspace T — 7 A— AR B TR
Project BAEDTuY = FNERER
File H—7 7 A VINZ R
Working Set- - BUERBIRISN TVWDH T —F Ty
NN & R R
Quick Search - I A DR

5.2.7 Project X = = —

Project A =2 —%#& 5-9 IZ/R L E T,

# 5-9 Project A == —

A=a— YT A=a— HEBE DR
Open Project - BEO7u Y =7 ML
Close Project - BEO7an Y =7 &AL D
Build Al - FRTCOFuTx s R ar s if L
Build Set Active Release %7213 Debug 27 7 7 «
Configurations TR E
Manage- - (=g
Build by Working Set | @2 /A LD T —F 7w N &K
E
Set Active by TI—X% 7%y NeT 7T 4 71T
Working Set &

SUG549-2.0J 27(177)




5 GUI

52 A=a— /"=

A= a— VT A=ma— HERE DR
Manage Working J—X Ty NEEH
Sets: -

Build Project

BERIN L7 07 MOy =
VRS Ve FEAT

Build Working Set

Select Working Set

J—X% 7%y NNOTRTHOT 1
TV NMIH T R, VB EAT

Clean---

o A UGB I R

Build Automatically

U—J AR—=ZANDOTXTHTay
=7 MR BEEBIMIZa AL

Build Targets

Create---

HHLIERL

Build:--

T NA )L

Rebuild Last Target

RITDOAIEZ = 73 L

C/C++ Index Rebuild ClC++7 =V NEIKDA LT v
7 A e PG
Freshen All Files Tuav=l NNOTXTOT 74 )b
Y7L va
Update with ERERINZT 7 ANDIHEDA T
Modified Files 7 A% B
Re-resolve KIGHT D~ X T 7 A NDA T )b
Unresolved Includes | — K(#include)% ff##T
Search for TuTxl hNOTRTORMEN D
Unresolved Includes | ~v % —7 7 A L %R
Create Parser Log NR=HP—Du 77 7 A VAR
File
Properties - JEME A AL

528 Run A== —

SUG549-2.0J

Run A ==2—%%&5-10 lIZ/R L £,

#5-10 Run A = = —

Ama—

YT A=a—

FERE DA

Run Last Launched

AiEIESE) L7 7' m 7T L& AT

Debug Last - piEEE L7 m 7 7 AT Ry T
Launched
Profile Last - giElEE L7 n /o a7 a7y
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A=a—

YT RA =2 —

HERE DA

Launched

AT

Profile History

Tu 7y A TBRRICRT D i
DT T 7AYo T REREE

Profile As

Local C/C++
Application

2 —J v CIC++T7 7V r—a V)5
NTT a7 Lantt, v—hiZ
A VA= ENTZar LT LT
Ny HEER L CARA MBREE CERE
Ty AT,

Profile
Configurations---

A=/ Ny =iV () I/ pV
Tva v R - B

Run History

FATIEIERIZ BT DItk O FEITHE &
15

Run As

C/C++ Container
Application

CIC++7 7V —varvkarrr
FHATFETL, FET7 7440V %
Docker =7 Fiz~v o LT,
2T FNOGTHE ST BREE THAT

Local C/C++
Application

2 — NN CIC++T 7V r—a v
ANTTur 7 L& T, va—ANZ
AVA M= ENTZaL LT LT
Ry B EFEH LR A NBREE CRELPE
FAT

Run Configurations

Tl 5 LNETOLF T g v h
k- R

Debug History

Ty I B DR OT
7t B

Debug As

C/C++ Container
Application

CIC++T 7V r—>arswar7
FRTT Ry 7L, #7774 V%
Docker = > 7 FiZ~vwv o h LT,
AT FTHNOZBESNCRETT A
v 7

Local C/C++
Application

02— CIC++T 7V r—a vl
XCTar I L6&kT\v 7, a—70
A VA R—= L ENTear A F
ET Ny TEFEHALTHER MNRET
EHET Ny T

Debug
Configuration---

TaTTh TN TS g
ZAERL - B

Breakpoint Types

TL—2RA L NDZ A T (CIC++
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K Ea=—

YT A=2— FERE DRI

Breakpoint & 7213 C/C++ Dynamic
Printf) & ## %

Toggle Breakpoint

. BAEDITIZ T L—2T R A > N &BI
ESEscllSS

Toggle Line
Breakpoint

i a— FFATT L—I AA v b &R

e

Toggle Watchpoint

- BIEDOT7 4 — N RIZXHLTU 4 vF
A 2 b EBEINE IR

Toggle Method
Breakpoint

- AV ROANAZBET D0, T
NEICT L—TRA v N ERE

Skip All
Breakpoints

- TRTCOT L —T7RA v N ZBEHIC
EREA)

Remove All
Breakpoint

- J—J AR—=ZANDOTXTCHT L —
T IRA v N BRI HIBR

External Tools

- MR — L D AT AR & AT

Debug Configurations

5-6 IZ/~9° & 912, TRun > Debug Configurations -] 47+ a3 >
. Ty T EERT DO I E T,

5-6 Debug Configurations

 Debug Configurations [m] X

%

Name: ‘cmS_demo debug openocd gwu2x ‘

Create, manage, and run configurations

FoRX BY-~
[type filter text

[E] C/C++ Application

| [El Main| %5 Debugger | B Startup | B~ Source | [] Common | &, SVD Path

Project:
[T] C/C++ Attach to Application
[E] C/C++ Container Launcher ‘:mSidemo Browse...
[€] C/C++ Postmortem Debugger C/C++ Application:
[E] C/C++ Remote Application ‘Debug\cm{dema.elf
Cif C/C++ Unit
[c] GDB Hardware Debugging Variables... Search Project... Browse...
+ [c] GDB OpenOCD Debugging Build (if required) before launching
[c] em3_demo debug openccd gwu2x
[£] em3_demo debug openocd gwusb dual Build Configuration: | Select Automatically ~

[] em3_demo debug openocd gwush singl
cm3_demo debug openocd jlink

[£] GDB PyOCD Debugging

[£] GDB QEMU aarché4 Debugging

[£] GDB QEMU arm Debugging

[£] GDB QEMU gnuarmeclipse Debugging (De

[c] GDE QEMU riscv32 Debugging

[c] GDE QEMU riscv64 Debugging

[£] GDB SEGGER J-Link Debugging

. Launch Group

() Enable auto build
@ Use workspace settings

(O Disable auto build

Configure Workspace Settings...

< > :
Filter matched 22 of 24 items LSS PPl

@
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I fELNLT Ny V7 HEERES-1MITRLET,

£ 5-11 7 \y 7 Hik

Ty Tk GG

GDB OpenOCD Debugging OpenOCD % 1{#f L T Arm 3 X O* RISC-V MCU
BTNy T

GDB QEMU arm Debugging QEMU AL TAMMCU 2 =L —F
TN 7

GDB QEMU riscv32 QEMU ZfEH L 32 £ h® RISC-V MCU %

Debugging TIal—h TRy S

GDB QEMU riscv64 QEMU ZfEH L C 64 £~ h® RISC-V MCU %

Debugging TIal—h TNy S

GEB SEGGER J-Link Segger DAKX R T A /3— & J-Link ZfEH L T

Debugging Arm MCU %7 /3w 77

Run Configurations

'Run > Run Configurations---.] 473 = >|% [Debug
Configurations:-| & 7> a VLR ULROT, T2 T ZEME L F
E

5.29 Gowin A == —

Gowin A == —(Z|%, Programmer, GoBridgeDriver 72 &£, Gowin 73
BT Y — A DBNL OEFE FN TV E T (F 5-12),

#+* 5-12 Gowin A = =2 —

AZa— HERE DR

Programmer Fyra—RK«Y 7 g7 Thb
Programmer % 2

GoBridgeDriver RIAN— I T 7T ThHD
GoBridgeDriver % &)

SDK and Document Gowin MCU Bi#®» SDK & .—H—7]
N W/
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Programmer
[Gowin > Programmer] 47> a %7y 7 L THya—K-
V7 N =T TohD Programmer % B & £9(X 5-7),
X 5-7 Programmer
! Gowin Programmer Version - ] X
File Edit Tools About
= = =y USE Cable Setting
Enable) ...Seres ... Device Operation FS File UserCode 1DCY
1 eneral JTAG Device :JTAG_NOP Bypass
< >
Qutput g X
Ready
GoBridgeDriver
[Gowin > GoBridgeDriver 7> a > | %7 U v 27 LTRZ AN
— « V7~ =7 Toh D GoBridgeDriver % B & % J7(IX] 5-8),
5-8 GoBridgeDriver
E GoBridgeDriver V1.0 - bt
Device Options Help
Device w Edit
Driver | | E:} |WinUSB (v6.1.7600.16385) |2
wn[ ]
Install WCID Driver |
WCID |:|
0 devices found.
SUG549-2.0J 32(177)
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5.2.10 Window A == —

SUG549-2.0J

Window X =2 —% 3% 5-13 IZ/ R L £7°,

#* 5-13 Window A == —

RS g=

YT A=a—

HERE DR

New Window

HLWT — 7 ZR_R—Z 7 ¢ R
v % B <

Toggle Split Editor
(Horizontal)

BAEDOT 4 ROUIZH LW T 4
B f URE AT KIS AN
<

BIEDY v ROIZH LT T o

Edit Toggle Split Editor
o 99%e =P Yo g R A BT
(Vertical)
<
BEOY 4 RUWZZT 4 &« A
Clone
VAR R KA
Hide Toolbar V= N—EIEFRRITT D
Hide Status Bar AT — R AN—EIERIRITTH
Toggle Full Screen EEHEE— REY D EZ D
Appearance Maximize Active Viewor | 727 5 4 77t a—F 72135 ¢
Editor i UN (e
Minimize Active Viewor | 777 4 7 a—F 72135 4
Editor % %/ IMb
Build Targets Build Targets &' = — % £/~
C/C++ Projects C/C++ Projects v = — % /R
Console Console v = — % K/
Documents Documents & = — % /s
Include Browser Include Browser ©" = — % £/~
Navigator Navigator ' = — % &/
Show View Outline Outline ¥ = — % F-R

Problem Details

Problem Details t" = — % %/~

Problems

Problems t = — % £/~

Project Explorer

Project Explorer £" = — % &/~

Properties Properties t = — % #/R
Search Search t = — % 3R
Task List Task List £ = — % 3£
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A=a— YT A= a— F&RE DR
Tasks Tasks t' 2 —% K
Terminal Terminal & = — % /R
Other:- Z DAl
Open Perspective FLVR—=2T F ¢ T HBL

Customize Perspective | BITED/X—AXT T ¢ T H I A K
~A X

BIED = AT T 4 T DA T
Save Perspective As- U hEREEF LNVS— AT T
Perspective °4 7 & LTIRAF

REONR—ART T 4 THFT 7+

Reset Perspective:--
P LD LA T Y M T

Close Perspective BEDNR—=AXT T 4 TH#HALD

BN T WD T R TO/NN—AXT T

Close All Perspectives .
P A TEBLS

BAET 7T 4 7 a—F 13

Show System Menu . _
y FAEBDYVAT AA =2 —EFR

BAET VT 47 Ea—DA =2

Show View Menu .
— & KR

TTF 4 XTIV T 47kl 7 F
Active Editor — N ABBAET IT 4 TieT 4
T x5

WOBEANTWD T ¢ X280

Next Editor i
)
. , FIOBWTWAS =T ¢ Z2H) Y
Previous Editor g
Z D
Navigation ‘
WV _RCHOZT 4 X % —
Switch to Editor--- EER, —F—NTTF 4 ¥ 52 )

DA D Z L ATRE

ROPANTND B 2—IZHI0 & Z
%

Next View

BIOBWVWTWA B 2 —I2H) ) &z
)

Previous View

WRDOBANTNBNR—=ART T 4T

Next Perspective R
P T B

FIOBAWNTWNAIS— AT F ¢

Previous Perspective
P G B R D
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52 A=a— /"=

YT A= a—

A=

BéRE DA

Preferences -

VT LR

5211 Help A ==—

SUG549-2.0J

Help A = = —#% 5-14 IO R LT,

# 5-14 Help A == —

A=a—

HRE DA

Welcome

Eclipse DEAERED &2 T = L T1 L_— T %
<

Help Contents

Eclipse D~/ 7 R¥ o XA FZ&BH<

Search

VT RF 2 A P THR—U— &Rk

Show Context Help

2T HRA NN T BER

Show Active Keybindings:--

BERHATRE/R Y a — b v bR —D—E A
T

Tips and Tricks:--

Eclipse OfEHIZBET Db & 2 2

Report Bug and Enhancement

R ERzRH

Cheat Sheets: -

A BT IT 4 TIREET A Nz iRt

Eclipse User Storage

B IR R 2 M o b L CLRITRE T D 72D fi
H

Performance Setup Tasks:--

IDE O/ 7 y—~ > A &b+ 5 —L

Check for Updates

Eclipse 72131 Y A N—NWERTFZ T A DT
A Al e

Install New Software:--

LT T 7 A RPLRERE R A A b —b

Eclipse Marketplace:--

Eclipse 77 74 > ~—/ v & B<

About GMD

GMD V7 hNU =7 DBAEDNN—T 3 g E D
e £

About GMD

'Help > About GMD] # 7'+ a3 > %X 5-9 1Tk L %1,
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5.3 V—/L3—

X 5-9 About GMD

Wr About GMD O b4

Gowin for Embedded C/C++ Dewvelopers (includes Incubating components)

0"00 Version: 2025.01

‘ ’ Copyright (C)2014-2025 Gowin Semiconductor Technology Co., Lid.
All rights reserved.

GMD is a new generation of MCU software development environment self-
developed by GOWIN according to its own FPGA and MCU SoC architecture
features.

GMD supports the MCU compilation toolchain of ARM architecture and
RISC-V architecture and also supports MCU compilation, linking,
downloading and debugging of ARM and RISC-V architecture.

cepesve e LS

= . . ]
':?/' Installation Details

5.3 YV —)L/N—

SUG549-2.0J

Fio, Z7ANERIETT e Y7 FOEK(New), 7 7 A /LVOLRTE
(Save), T XTD 7 7 A LDOEAE(Save All), Ht Y # L(Undo), =°YHE L
(Redo). FERkd % Bl (Manage configurations), = /31 JL(Build, Build
All), #—= 7 /(Open a Terminal), # 7 > = — K(Programmer), 7 /3
7' (Debug). FT7(Run), 7'v~7 7 A U 7 (Profile), fi(Search)’s &,
I HEHINAWE~D I A v 7T 72 RAEHRM L F9(F 5-15),

+5-15 Y — ) N—DA TS g v

FTvav TA v BERE DL

New - Ty AT = RN

Save = BIED 7 7 A NV EARATF

Save All Iz BINWNTWD T RTD T 7 A )V ERAT

Manage k&2 (Debug & Release %5
B v

configurations i)

Build @ - BfEOTa Y2 Fear (L
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FFa TAar FEBE DA
_ U= A= XA TV TWATXTD
Build All u'I{n o °
Tyl heal AL
Undo e, Bl OfmEZ I 13
Redo S BRITOMREZR Y BT
o Terminal = VIUTNE—=IF N EDX—I T
en a Termina
P 2B <
Skip All . 0 o
pAT 1Y FRCOT L= A v b a A%y T
Breakpoints
FRy T ey ig AR EKRTET
Restart « o i S
2, BIEED A Y > ROFELT % B
TV — g DF RNy T Y
Debu -
¢ *® o % B
TV = arDFETEY g o E
Run Q-
BA ik
_ : TV r—arpTa e A
Profile 2 ~ . .
T ey g v EBLA
Programmer Ik FULR T TS
g = Programmer % )
BET— VN D ERZOFEMIE®R %
Open Element O BT LR O FEMIE
B <
o Task -~ HIEOT— T ARXR—ZADHE AT DY A
en Tas -
P FaBE<
Search § - L
BIEDT7 7 A VN TEIR LI-BE (B
Toggle Mark " . . .
Oceurrences § B, AV R, W) ~OFT_XTO
SR AR E R
= TTF 4 X THEITITVIRLEZF2hE -
Toggle Work Wra =l
99 P 1T B
Toggle Block 5 THXA &7 vy 7 HFATERL THE
Selection Mode . 15
Show Whitespace . .
P T TF 4 H AT AR
Characters
VA a— RNORDFER~— D —IZ
Next Annotation 4} - RO
)
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54 7ul xRS —TF—

FFa TAar FEBE DA
Previous . V— A a— KNORIOER~— T —IC
Annotation g B

Last Edit Location =

ATDMRENEIZ Y v > 7

Next Edit Location | =¥

ROMRENENZ Y v T

ANCR R LY V—RAE I 2 —(C

Back =l .

=5

AifElo> TBack) #ERTOY Y — A FE 7
Forward =g . .

T =2—I2ES
Pin Editor i 74 X HEBRICAL S
Open Perspective | [ LW —2XTF ¢ T HBAL
C/C++ fE CIC++/XR—=2AX T 4 7TV 2 D
Debug 15 Debug /X— A7 7 ¢ TIZHIV X 5

5470Vl b RATR—T—

T aYel FBIXOEOME T s AN EEHRT L ENTEE

SUG549-2.0J

+ (X 5-10),

X510 7rYx/ b e 27 AT —F—

{5 Project Explorer

v =% ecm3 demo
I3

=
ki Includes
(= Debug
¥ [= src
(= library
(&= project
LI em3 freertos

1J em3_gcov_demo

Binaries

TJ cm3 _gprof_demo
I cm3_rtthread_nano

I em3_ucos_jii
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55 23— K« x5 4 ¥

CITCTI77ANERETDZ ENTEET(K5-11),

[File > New > Source File] £ 7-1% [File > New > Header File| 47
vary i HLWY—RAT 7 A (clepp)E i~y X —T 7 A N (.h)EERK
LET,

[File > Close Editor] #+ 7> = > : fREFHEKICHAERERIN TS
77 A% U £9, [File> Close All Editors| 47> 3 > : #REMHEET
BN TWD T XRTOT7 7 A VEH T £,

X511 2—F x5 4%

16 //Application entry function
17= int main(void)

18 {

19 #if AHB2_MASTER_DEMO

28 ahb2_master_demo();

21 #endif

22

23 #if APB2_MASTER_DEMO

24 apb2_master_demo();

25 #endif

26

27 #if DMM_DEMO
dmm_demo();

20 #endif

3@

31 #if FIFO_DEMO
fifo_demo();

33 #endif

56 2V —)V
V7 R =T OEERIZ, SEIERAEEFRERRLET, a2V
—/L(Console), [ (Problems), % A7 (Tasks). % — =X 7 /L(Terminal)7s
. SEIERFEHOMNEROE 2 —0d 0 £,
561 =2V —)L s Ea—

oY —)b s Ba—|2iE, BliXa s A EFRPFR RSN E (X
5-12),
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56 = V—)Lb

X512 2>V —)L+ Ea—

[#ll Problems =] Tasks El Console X [ Properties (& Terminal
P &

= 0

X| LGS EREEE 28

COT Build Conscole [cm3_demal]

Lfsro/library/middlewares/dmm/malloc.o . /src/library/middlewares/delay/delay.o
JAsrc/library/libraries/drivers/src/gwlns4c_gpio.o ./src/library/libraries/drivers/src/gwlns4c_i2c.o
JSsrc/library/libraries/drivers/src/gwlns4c_misc.o ./src/library/libraries/drivers/src/gwlns4c_rtc.o
/src/library/libraries/drivers/src/gwlnsd4c_spi.e ./src/library/libraries/drivers/src/gwlnsdc_syscon.
.fsrc/library/libraries/drivers/src/gwlns4c_timer.o ./src/library/libraries/drivers/src/gwlns4c_uart.
Jfsreflibrary/libraries/drivers/src/gwlnsdc_wdog.o
Jfsrcflibrary/libraries/cmsis/om3/device_support/startup/gmd/startup_gwlns4c.o
Msrc/library/libraries/cmsis/cm3/device_support/system_gwlns4c.o
Msrc/library/libraries/cmsis/cm3/core_support/gmd/core_cm3.o

Finished building target: cm3_demo.elf

Invoking: GNU ARM Cross Create Flash Image
arm-none-eabi-objcopy -0 binary “"cm3_demc.elf™ "cm3_demo.bin™
Finished building: cm3_demo.bin

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "cm3_demo.elf™
text data bss dec hex filename

20988 1764 392 32144 7do@ cm3_demo.elf
Finished building: cm3_demo.siz

1@:44:84 Build Finished. @ errors, @ warnings. (took 155.231ms)

562 BEE 2 —

5.6.3 ¥ —

SUG549-2.0J

ML = —I2id, BIRIXa s A i snicEs e~
NS IET(X 5-13),

X 5-13 A E = —

& Problems x| Tasks B Console [ Properties & Terminal 7 | =

3 errors, 0 warnings, 1 other

Description - Resource Path Location Type

v @ Errors (3 items)
@ 'mi' undeclared (first use in this function);  printf_demo.c Jjem3_demao/src/p.. line 43 C/C++ Prob..
@ expected '='", '), ", "asm’ or '_attribute_' | printf_demo.c jem3 demaofsrcfp.. line 43 C/C++ Prob...
@ make: ** [sre/project/printf/subdirmk:20: cm3_demo C/C++ Prob...

w i Infos (1 item)

i each undeclared identifier is reported onl printf_demo.c Jfem3_demo/src/p... line 43 C/C++ Prab...

IS Ea—

— %

0
|

'Navigate > Show In > Terminal | #F 7> 3> : #—I /L ZEHE) L

F (12 5-14),
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X 5-14 ¥ — I F L ZEH)

Ay workspace_em3_h - em3 demo/src/project/printf/printf_demo.c - GMD

File Edit Source Refactor MNavigate Search Project Run
i 2 | ® -/~ Golnto
glvé‘v’@c{)‘cﬂv Go To

=

5 Project Explorer X Open Declaration

BES 7 | - Open Type Hierarchy
v =% cm3_demo Open Call Hierarchy
3 Binaries Open Include Browser
[ Includes Toggle Source/Header
Vg :_ibug (# Open Element...
= library Open Type in Hierarchy...
(= project Open Element in Call Hierarchy...
1J cm3_freertos Open Resource...
1J cm3_geov_demo @] Open Discovered Type...

1J cm3_gprof_demo
1J cm3_rtthread nanc

1J cm3_ucos_jii

5} Open Task...
@ Activate Task...
Deactivate Task

Open Setup

Open Setup Log

Show In
Quick Qutline

Next Annotation

H
i

Previous Annotation

Previous Edit Location

Next Edit Location

&4

Go to Line...

<o Back

Forward

Gowin

Window Help

F3

F4
Crl+Alt+H
Cirl+Alt+]
Cirl+Tab

Crl+Shift+T
Ctrl+Shift+H

Ctrl+Shift+R

Ctrl+F12
Cirl+F9
Ctrl +Shift+F9

Alt+Shift+W >
Ctrl+0

Ctrl+.
Ctrl+,

Ctrl+Q
Ctrl+Alt+Right
Ctrl+L

Alt+Left >
Alt+Right

=0
A

Fx\rin", -3, -3,

=saze”):
>

x| &GS 5EEE

& Terminal
Include Browser
C/C++ Projects
Project Explorer
Problem Details
QOutline

System Explorer

Properties

F-O-Q-Q-®o §-ido

rorETTTTSETT

47 : 42 : 1187

- O >
L
Q E|Ew
Box ET @B o = 8 =

cEERY % i O
U demo.h
U uarth
W stdioh
o printf_demo(void) : int

&g [#e-8-= 0

Local Terminal, SSH Terminal. Serial Terminal. Telnet Terminal 73

E. SFEIFERFEOY—I v E

HYYT LA —IFNLHEH 51512 LFET,

RETEET, BlRE. E<HMSh
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X 5-15 U 7V Z—I )b

{4 Launch Terminal O X
Choose terminal: |Seria| Terminal V|
Settings
Serial port: |CDM5 v|
Baud rate: |33400 v|
Data size: |8 W
Parity: None w
Stop bits: |1 V|
Encoding: |Defau|t {150-88509-1) v|

®

U TNE— I FIOVOIFHRIE T OF A K 5-16 1T~ LET,
X 5-16 'V 7 A ¥ —IFLOHA

[*1 Problems £ Tasks & Console & Properties & Terminal 2 it | EN Eﬁ| @ = 08

Bl comss x |
Hello world!

5 =5
-2147483647 = - max integer
char a ‘a’
hex ff = ff

hex 88 = 8@

signed -3 = unsigned 4294967293 = hex fffffffd
@ message(s)

@ message(s) with %
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6 Fu =7 L OFBUEK 6.1 FuT =7 b OFHRIER

67"1:1 V=7 b OFRIER

6.1 a7 NDOFHEIER

A ==a—s3—@ IFile > New > C/C++ Project] 47" a »E£7=i13Y
—L28—® [New > C/C++ Project] (T4 7+ ar %27V vs LT
ClC++7'm =7 F&AFR L £ 7 (X 6-1),

K6-17rnY=xs hOBFHIER

W New C/C++ Project O X
Templates for New C/C++ Project
A #~ CManaged Build ~
CMake -"b"" A C Project build using the COT's managed build
Make system.
Meson
#~ C++ Managed Build
Ny A C++ Project build using the CDT's managed build
systern.
CMake Project
A CMake project with a Hello World executable fo get
started.
Empty or Existing CMake Project
Create a CMake project with no files. Can be used to
create one over existing content.
v
£ >
I:?;' < Back Next = Finish Cancel

IfEbns7ay=r k247X, CT7ay=7 MESHAD IC

Managed Build| & C++7'v =2 MESMH® [C++ Managed Build] T
R

il 21X, Arm MCU & RISC-V MCU D560 C 7' u v =7 MNFHE
FIERD & B0 TT,

SUG549-2.0J
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611 72 =7 h(Arm MCU)DFHNER

1. Vgl b« ZAT LY —)LF = — 2 i8R
Tyl FOARIEGFTEANN L, 7ala FOX AT LY —)L
Fx=— &R L E9(X 6-2),

X627zl ke ZALATLY—NF=—VDER
W O X

C Project p—

Create C project of selected type

Project name: |test_demo

Use default location

DAGMD_2025_workspace\workspace_cm3_h\test_demc Browse...
default
Project type: Toolchains:
¥ & Executable Arm Cross GCC|
® Empty Project MinGW GCC
& Hello World ANSI C Project RISC-V Cross GCC

& Hello World Arm C Project

® Hello World RISC-V C Project
(z= Shared Library
(Z= Static Library
(= Makefile project

Show project types and toolchains only if they are supported on the platform

(?j' = Back MNext = Finish Cancel

il
® Project name : test_demo

® Location : Use default location, 2% ¥ . BIED T — 7 ZA~— X &1
HALET

® Project type : Empty Project
® Toolchains : Arm Cross GCC
2. 7Ty N7 4 — b MR E BN

7T b 74— LR (Debug & Release % & 1)A IR L £ (X
6-3).
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X 6-3 77 v b 74— EREROETR
W | X

Select Configurations —,

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Arm Cross GCC

Configurations:

3 Debug
3 Release

Select all

Deselect all

Advanced settings...

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

@' = Back Next = Finish Cancel

) -

Configurations (233 T Debug & Release 2 F = v 7 L £,
3. VI IUxT YV NNF = BILOEDO/NRAZER

BEDODAMGCC Z/aRAa /Xf )L« V) —)LFx— LFDO/INRAEE
RLEFT(X6-4), GMD V7 b =T XYV — LT =— &AL, A%
R L TWET, LEN-T, BFIEIT 740 FOZBIRTHEDH Y 1
Ao
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X 6-4 Y —NF z—rBLEREDIRZRDEIR
W

GNU Arm Cross Toolchain

Select the toolchain and configure path. Afrch84 projects require an Afrch64 toolchain!

Toolchain name: |xPﬁc|-< GNU Arm Embedded GCC (arm-none-eabi-gec)

~

Toolchain path: |${eclipseﬁhome}\too\chain\gowin\gccﬁarm\bin Browse... | |xPack..

On macO$5 use Shift+Cmd+".’ to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

':?,:' Next = Einish Cancel

1 -

® Toolchain name : xPack GNU Arm Embedded GCC (arm-none-eabi-
gcce) ;

e Toolchain path : ${eclipse_home}¥toolchain¥gowin¥gcc_arm¥bin,
6.1.2 7’2 Y= 2 MRISC-V MCU)DHFHAERR

1. 7ozl ke ZAT LY —F = — U ZER

Tyl NOARIEGFTEATIL, 7al el hOX AT EY—)L
F = — & ER L E9(X 6-5),
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H657my=s b« FATEY—NF =— 1 DEFER

W O

Create C project of selected type

C Project —

Project name: |test_demo

Use default location

DAGMD_2025 workspace\workspace riscvitest demo Browse...
default
Project type: Toolchains:
“ = Executable Arm Cross GCC
& Empty Project MinGW GCC
& Hello World ANSI C Project R

® Hello World Arm C Project

& Hello World RISC-V C Project
(= Shared Library
(2= Static Library
= Makefile project

Show project types and toolchains only if they are supported on the platform

@' = Back MNext = Finish Cancel

1)

® Project name : test_demo

® Location : Use default location, >F V. HEDO T — 7 ZA~— 2 &1

HLET
® Project type : Empty Project
® Toolchains : RISC-V Cross GCC
2. 7T v b7 4 — L EHER AR

7T b7 4 —h LR (Debug & Release % & 10)% IR L £ 4 (X

6-6).
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B 6-6 77 v b 74— b LRERDER

W

Select Configurations

Project type: Executable
Toolchains: RISC-V Cross GCC

Configurations:

Select platforms and configurations you wish to deploy an

) Debug
) Release

Select all

Deselect all

= Back l MNext =

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttans either on toolbar or on property pages.

Finish Cancel

Advanced settings...

il

Configurations (233 T Debug & Release 2 F = v 7 L £,

3. VI RUT V= Fx—BIORZEDORRAEER

HEDRISC-VGCC /7 a A /()b « YV —)LF x—1 L ZDIA
RN L ET(X6-7), GMD V7 hy =TIV — LT =—r&EfHE L, X
AERERR L TWET, LB ->T, @FIETT 740 FORIRCHEH Y F

NV
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i O o
GNU RISC-V Cross Toolchain

Select the toolchain and configure path

Toolchain name: |xPaC|-c GMNU RISC-V Embedded GCC (riscv-none-elf-gec) -

Toolchain path: |${eclipse_h0me}\toolchain\gowin\gcc_risr:\r\bin Browse...| xPack..

On macOS use Shift+Cmd+".' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

':?3' Mext = Cancel
fil

® Toolchain name : xPack GNU RISC-V Embedded GCC (riscv-none-
elf-gce) ;

e Toolchain path : ${eclipse_home}¥toolchain¥gowin¥gcc_riscv¥bin,

62D DA VAR —F

Gowin 1Z. TXT® Gowin MCU B LT DY 77 L R « A
PRALCBY, a—Y -3 hrzEES o FR— T FEdT, BFES oy
=7 hOA R — MFEIRIZKRO EBY TT,

1. [File>Import-] 227U w27 LT, BEFTRY =2 hOA A= |
PR LET,

2. [Existing Projects into Workspace| % &4R L % 9°(IX 6-8),
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X 6-8 A > AW — FHFIEDFER
A Import ] x
Select \“
Create new projects from an archive file or directory. H

Select an import wizard:

|t'_,rpe filter text |

v = General ~

& Archive File
=% Existing Projects into Workspace
[ File System
[T Preferences
([ Projects from Folder or Archive

= C/C++

= Git

= Install

[= Oomph

= RPM

[= Run/Debug

SN S

® = Back Next = Finish Cancel

3. AVAR—FTAEE a7 FEBIRL, A7 3 v 2RE

[Browse] #7 U v 7 LT, A VR—bFTHTO V) hXRA%E
R L F£79°(% 6-9), [Copy projects into workspace| 47+ a v RNF=v
ENTWEEAE, A= L7 eY=7 MIBUED T — 7 A~_—R|T
abv—3InET,
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X6-9A AR —1bT57vaT=r FDER

W Import
Import Projects

Select a directory to search for existing Eclipse projects.

O

X
=

|

@) Select root directory: | DAGMD_2025_workspace\workspace_ v| E Browse... i

() Select archive file:

Projects:

<

picorv32_demeo (DAGMD_2025 workspace\woarkspace_riscv

Options

[Jsearch for nested projects

[ Copy projects into workspace

[Jclose newly imported projects upon completion
[JHide projects that already exist in the workspace

Working sets

[JAdd project to working sets

Working sets:

Browse...

Select All

Deselect All

Refresh

Select...

® = Back Mext =

Einish

Cancel
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7 HAN—=Y 3 0D GMD TIERR SN =7 vy =y hoA 714 AV AR—=FL7AMMCU 72y FOZE
VAR— I

7IE|/%‘~—~‘/“ 3 D GMD TIER Sz 7' u
$>::57}~d)4'>//\~—}\

GMD 2025.01 LIED N — 3 o o Gl LT = — o 23 el T3
ENTWAHWH, HLWGMD Y7 b7 =7 TVI2 LRI A=Y 3 »
D GMD T SN 7 uv= s FEMHT 256, £ERAA—Ya v
® Gowin MCU SDK % {14 561, ZOEONEE B L TIEES
DMENH Y £,

GMD 2025.01 LIfgDNR—2 a0 DY 7 v = TIZIAAR—T g D
GMD 7 uav =7 haeA ri— T 2556, £REFEA—Ya 0
MCU SDK (IH SDK & 1%, GMD 2025.01 L W gijic U U —A& Zi7- SDK
ERRLET) CTERSNZTe vl VT IHE. Try = ME
R CIHAA—=2 3 O GCC MEH SN TWAHZD, X d Y —LTF = —
VINAOMBIRNWEE, a o )L e 2T =7 POMENEAEL £,

UTFTORHEESR LGNS, A FA—FL7ZAMMCU 72y b
L RISC-VMCU Yu> =27 FhOY—)vF = — L ZHERTAVLERNH D
F7

714 VR—FLEAMmMCU 0Py VOEE

1. 62O a7 hOALER—F] ZBBLTIHAA—Ya 00
GMD TfEk 7= ArmMCU a2y =27 F& A AR —FLET,

2. ulxl "Near AT LR ST HIHANA—Ta DY — T
TV WROMBRNTED, TR s 2T = RNEREINET(K
7-1),
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71AMm a2 e VER—FLEHBOI ULV e 25—

workspace_test - cm3_demo/src/project/led/led_demo.c - GMD — [m] x
pace_ " pray -

File Edit Source Refactor MNavigate Search Project Run Gowin Window Help

o - l®-&-& Belsl@g - @ - -G - 4-0-8-Q-®ps-[dowEn
H-H-o2o--m Q g [E
[t5 Project Explo.. = B [ led_demo.c X = 0 gox @t @e = O
eev|es = A S ERRE o %
~ 7% cm3_demo .y Definitions —oooo Wl demoh
- 15 .
[l Includes 16 #if LED_DEMO w gpioh
(= Debug 17 u delay.h
18 /* Includes: */ . L
V= srC 19 #include "gpic.h" g led_demoiveid) : int
(= library 26 #include "delay.h"
v roject 21
& P Jhb 2
& ahb2 master 23/ Definitions: */
(= apb2_master 24
= dmm 25 //Application entry function
N 265 int led_demo(void)
= gplo_in_intr 27 { -
(= hyper_ram 28 SystemInit(); //Initializes system clock
(= i2c_master 29 gpio_init(); //Initializes GPIO -
. El delay_init(); //Initializes delay functions
(= Interrupt - ’
P 31 =
= keyscan 32 while(1)
v g2 led 33 1
&34 GPIO_ResetBit(GPINR,GPI0.Pin.0); //LEDL on
£ led_demo.c 35 delav secf1y: /{1 sec v
&= printf < >
& psram [*] Problems ] Tasks B Console X Eproperﬁes X\ &oap <§>| LB BH =" @l mBEB~-Cf>=0
& e CDT Build Console [em3_demo]
(= spi_flash make all "
&= spi_master Building file: ../src/project/wdog/wdog_demo.c
= timer Invoking: GNU ARM Cross C Compiler
arm-none-eabi-gcc -mcpu=cortex-m3 -mthumb -08 -fmessage-length=@ -fsigned-char -ffunction-sections -fdata-sectior
(= vart rx e:/gmd/teolchain/gowin/build_tools/bin/sh: arm-none-eabi-gcc: not found
(&= uart_rx_intr make: *** [src/project/wdog/subdir.mk:28: src/project/wdog/wdog_demo.o] Error 127
(= user_intr "make all™ terminated with exit code 2. Build might be incomplete.
(= wdog 18:11:36 Build Failed. 1 errors, @ warnings. (took 534ms)
[ demo.h
[& main.c ( N M
Writable Smart Insert 1:1:0

3. V=T x—rEEHEL, FHAEELR Amm Y — /LT = — 2 FER L
F9,

BEOT7a Yy Ne#iRL, /7Y v 27 LT [Properties > C/C++
Build > Settings > Toolchains| Z#®RL, Y — /1 Fxz—ZZEELET,

7-2 1238951, IName) Fey 7 X v U R Kb xPack
GNU Arm Embedded GCC (arm-none-eabi-gcc)” —/LF = — L Z 8 L
£
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W Properties for cm3_demo [m| X

|t'_,rpe filter text ‘ Settings - - 8

Resource

Builders

C/C++ Build
Build Variables

<

Environment

JSON Compilation Dat

Logging

Settings

Tool Chain Editor
C/C++ General
Linux Tools Path
MCcu
Project Natures
Project References
Run/Debug Settings

Configuration:

% Tool Settings | B2 Toolchains| B Devices| [J Container Settings | & Build Steps

MName:
Architecture:
Prefix:

Suffix:

C compiler:

C++ compiler:

Debug [ Active ] ~| | Manage Configurations...

Build Artifact| 2,

GNU MCU Eclipse ARM Embedded G m-none-eabi-¢

xPack GNU Arm Embedded GCC (arm-none-eabi-gcc)

GNU Tools for ARM Embedded Processors (arm-none-eabi-gcc)

Linarc ARMv7 bare-metal EABI (arm-none-eabi-ged)

Linarc ARMv7 big-endian bare-metal EABI (armeb-none-eabi-gec)

Linaro ARMV7 Linux GNU EABI HF (arm-linux-gnueabihf-gcc)

Linaro ARMv7 big-endian Linux GNU EABI HF (armeb-linux-gnueabihf-gcc)

GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc) DEPRECATED

Sourcery CodeBench Lite for ARM EABI (arm-none-eabi-gcc) DEPRECATED

Sourcery CodeBench Lite for ARM GNU/Linux (arm-nene-linux-gnueabi-gcc) DEPRECATED

Task Repository Archiver: devkitPro ARM EABI (arm-eabi-gcc) DEPRECATED
Taslk T?QS e T Yagarto, Summon, etc. ARM EAB| (arm-none-eabi-gcc) DEPRECATED
Validation xPack GNU AArchtd Embedded GCC (aarchf4-none-elf-gcc)
WikiText Listing generator:  |Linaro AArch64 bare-metal ELF (aarché4-elf-gec)
. Linarc AArch64 big-endian bare-metal ELF (aarcht4_be-elf-gcc)
Size command: Linaro AArchG4 Linux GNU (aarchG4-linux-gnu-gee)
Build command: Linaro AArch64 big-endian Linux GNU (aarch&4_be-linux-gnu-gcc)
Custom (arm-none-eabi-gec)
Remove command: [rm
[ Prefer local xpacks/.bin path
Toolchain path: | |
(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: |${ec|ip5e_home}\toolchain\gwin\build_tools\bin |
(to change it use the global or workspace preferences pages or the project properties page)
Create flash image
[ Create extended listing
Print size
< > ¥

2 Apply and Close

Cancel

724 VHR—FLEZRISC-VMCU 7u>v =2 FOEE

1. B2MFo7ay=l rOA AR —1] 22 LTHX—a 00
GMD TEfk &7~ RISC-VMCU 72y =2 Fa A AR —FLET,

2. Tyl Fealr AT LB e T A=Y a Y —)LF
TV BROML RS, TR s 2T —=REREINFET(K
7-3),
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el I
v K N — 7Y S 9 5
M 7-3RISC-V Y= b v R—FLEBRDI ANV e 2T
W workspace_test - picorv32_demo/src/main.c - GMD - m] x
File Edit Source Refactor MNavigate Search Project Run Gowin Window Help
B-HG B R B B RS E S B G k00 RSO
TR ero o Q iz |[@E
{5 Project Explo.. = B  [g maine X = 0 gox @t @e = O
BES T ‘ @ § 4 * @author GowinSemicoductor ~ dEEA RS o % §
‘ErEETTE 5 @de'luica Gcwlx'im_PiccRVBZ o configh ~
= 6 * fibrief Main body. 9-
[l Includes 7 ul picorv32.h
(= Debug 2 = g U firmwareh
Vg src 18 /% TNELUGES === = mmmmmmmm e e e e e e e U irqh
= bsp 11 #include "config.h" W simpleuarth
= lib 12 #include "picorv32.h" 5 whuarth
15 #include "firmware.h" .
] cenfig.h 14 #include "irqg.h" U wbgpio.h
[8] custom_ops.§ 15 #include "simpleuart.h” U whbspiflash.h
@ irg.c 16 #include "wbuart.h" = # DEV GWSA25 15
) 17 #include “wbgpio.h” - -
] irg.h 18 #include "wbspiflash.h” # MEM_MAP ADDR1
[£] loader.c 19 = # MEM_MAP_ADDR2
el main.c 39 ) iitions = # M M DR1
[R picorvz.h ;E A7 DEFINIEIONS mommmmmmo s O # W
[8 start.s 23 /fUser-defined device O ¥ W
sections_debug.Ids 24 #define DEV_GWSA25_15 o #
. . 25
sections_xip.lds 76 //SPT-Flash memorv man address A # get char) he

SUG549-2.0J

sections.lds < > < >

[#] Problems ] Tasks B Console X Eproperties X\ &oar <§>| LB BH =" Ell mBEB~-f>=0
CDT Build Consale [picorv32_dema]

Invoking: GNU RISC-V Cross C Compiler ~
riscv-none-embed-gcc -march=rv32imc -mabi=ilp32 -mtune=size -mcmodel-medany -msmall-data-limit=8 -mstrict-align
-msave-restore -08 -fmessage-length=8 -ffunction-sections -fdata-sections -fno-builtin -g3 -1I"D:
\GMD_2825_workspace\workspace_test\picorv32_demo\src" -I"D:\GMD_2825_workspace\workspace_test\picorv32_demo\src
\bsp™ -I"D:\GMD_2825_workspace\workspace_test\picorv32_demo\src\lib" -std=gnull -Wa,-
adhlns="src/lib/firmware.o.1lst™ -MMD -MP -MF"src/lib/firmware.d" -MT"src/lib/firmware.o™ -c¢ -o
"src/lib/firmware.o” "../src/lib/firmware.c”

e:/gmd/toolchain/gowin/build_tools/bin/sh: riscv-none-embed-gcc: not found

make: *** [src/lib/subdir.mk:23: src/lib/firmware.o] Error 127

"make all™ terminated with exit code 2. Build might be incomplete.

17:46:29 Build Failed. 1 errors, @ warnings. (took 1s.43@ms) v

3. Y= nAFx=—rEEFEL, MR RISC-V Y —/LF = — 1 23R
LET,

BEOT7a Yy Ne#iRL, /7Y v 27 LT [Properties > C/C++
Build > Settings > Toolchains| Z®ERL, Y — /I Fx—ZEEL LT,

7-4 1238951, IName) Fay 7 X v U R Kb xPack
GNU RISC-V Embedded GCC (riscv-none-elf-gcc)>” — /L F = — o & 38R
LET,
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VAR— ZH
7-4 RISC-V ¥ —/LF = — DFRIE

W Properties for picorva2_demo [m] *

‘t'_,rpe filter text Settings (C I v §

SUG549-2.0J

<

Resource
Builders
C/C++ Build
Build Variables
Environment
JSON Compilation Dat
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Configuration: Debug [ Active ] ~| | Manage Configurations...

i Tool Settings & Toolchains | i De'vices| 0 Container Seﬂings| A Build Steps Build Artifact| *;

Name: GNU MCU RISC-V GCC (riscv-none-embed-gec) DEPRECATED)

xPack GNU RISC-V Embedded GCC (riscv-none-elf-gec)
RISC-V GCC/Newlib (riscvb4-unknown-elf-gec)

Architecture:

Prefix: RISC-V GCC/Linux (riscvb4-unknown-linux-gnu-gec)
RISC-V GCC/RTEMS (riscwB4-unknown-rtems-gec)
Suffix: xPack GNU RISC-V Embedded GCC (riscv-none-embed-gcc) DEPRECATED
. GNU MCU RISC-V GCC (riscv-none-embed-gecc) DEPRECATED
C compiler:

Custom (riscv-none-elf-gec)

C++ compiler: g++ |

Archiver: ar

Hex/Bin converter: | objcopy

Listing generator: | objdump

Size command:

Build command: |ma|-ce

|5ize |

Remove command: | rm

[JPrefer local xpacks/.bin path

Toolchain path: | ‘

(to change it use the global or workspace preferences pages or the project properties page)

Build tools path: |${ec|ipse_home}\loolchain\gwin\build_tools\bin ‘

(to change it use the global or workspace preferences pages or the praoject properties page)

Create flash image
Create extended listing
Print size y

Cancel

Apply and Close

4.
L/ij‘o

RIEOT o

AR - AT a rEER L, BINOYEEmS T_ziesr] & AT)

Vxl FERIRL, £27 Y v 7 LT [lProperties > C/C++

Build > Settings > Tool Settings > Target Processor| % i%&iR L. [Other

extensions |

74—V NIz [ _ziesr] # AL EF (X 7-5),
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W

75 AU AT a v DRE
W Properties for picorv32_demo O X
|| | Settings - - 8

Resource

Builders

v C/C++ Build

Build Variables
Environment
JSOM Compilation Dat
Logging
Settings
Tool Chain Editar
C/C++ General
Linux Tools Path
MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Configuration: |Debug [ Active ]

% Tool Settings | i3 Toolchain5| B De'\.rices| 0 Container Seﬂings| # Build Steps

~ | | Manage Configurations...

Build Artifact| 3

@ Target Processor
(% Optimization
(# Warnings
(# Debugging
v B GNU RISC-V Cross Assembler
(2 Preprocessor
 Includes
(2 Warnings
(# Miscellaneous
v B3 GNU RISC-V Cross C Compiler
@ Preprocessor
(# Includes
(# Optimization
% Warnings
2 Miscellaneous
v B3 GNU RISC-V Cross C Linker
% General
2 Libraries
(# Miscellansous
v B GNU RISC-V Cross Create Flash Image
(2 General
v B3 GNU RISC-V Cross Create Listing
% General
w B3 GNU RISC-V Cross Print Size
(% General

Architecture RV32I (-march=rv32i%) ~
Multiply extension (RVM)

[ Atomic extension (RVA)

Floating point MNone ~

Compressed extension (RVC)

Other extensions | _zicsr I
Integer ABI ILP32 (-mabi=ilp32¥) ~
Floating point ABl |None ~
Tuning Size (-mtune=size) ~
Code model Medium Any (-mcmodel=medany) ~

Small data limit 8

Align Strict (-mstrict-align) w
Small prologue/epilogue (-msave-restare)

Force string operations to call library functions (-mmemcpy)

Other target flags

Restore Defaults Apply

Cancel
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GMD V7 "N = TIIEE DY — L F = — o ZHELTEY . Am
MCU B LRRISC-VMCU 7Yu =7 rOar A LrxH¥R—FLET,

8.1 3 A )NV —)v

GMD Y7 b v = 7%, GmeNuy~w%I~y%%éfwi
T, ZiE. Gowin @ MCU B EFIA 112 GNU R— v 7 N—T 3
B — 2| ﬁ%%éht%@fﬁ;GNU/~w%i~Vm\Gmyme
=7 MRS B Y T hU = TRRY LV TF 2= D5et Y T,
GNU ¥V — v F = — 12, 2//\/(7 TRy, VA, TATTY
T ANREY T MU 2 TR EMEICMLERY — LN EENTVET,
GNUY—NVFz—E, ATV V=R, IO RT T N T F—Ah, F,“
FEIR Ty AL~ A A, BLORDZeRREIc LD, HHRP OB EaI 2
T4 TR FEHSNTWAHEY—LEY FERoTHNET,

GMD Y7 hy =7 TrFuy=’ MafET 28, Arm MCU 7'r &
=7 NEERT A%E1E. Y —LF = — 2 [xPack GNU Arm Embedded
GCC (arm-none-eabi-gcc)] # iR T& £ 9(X 8-1), RISC-V MCU 7' &z
Pz FEERT LA, Y —/LF =—> [xPack GNU RISC-V
Embedded GCC (riscv-none-elf-gcc)| % iR T F 97(IX] 8-2),
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X 8-1 Arm flY —/VFx=—r

& Properties for cm3 demo

type filter text

» Resource
Builders
v C/C++ Build
Build Variables
Environment
JSON Compilation Dat
Legging
Settings
Tool Chain Editor
C/C++ General
Linux Toals Path
» MCU

Project Natures

Project References
Run/Debug Settings
Task Repository
Task Tags
Validation

WikiText

O X
Settings S v §
~

Configuration: |Debug [ Active ] ~ | Manage Configurations...
WE!E De'\.'ices| @ Container Saﬂings| # Build Steps Build Artifact| ™5

Name: ‘xPack GNU Arm Embedded GCC (arm-none-eabi-gcc) “

Architecture:

ot

C compiler:

C++ compiler: g++

Archiver: ar

Hex/Bin converter:

Listing generator:

Size command:

Build command:

Remove command:

[ Prefer lacal xpacks/.bin path

Toolchain path: ‘uedipseihmme}\loo\chain\gowin\gccﬁarm\bin ‘

(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: ‘ ${eclipse_hometoolchain\gowin\build_tools\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)

Create flash image

[ Create extended listing

Print size v

Cancel

59(177)




8 uvxl hdasA ) 82 Yul =/ FOXRE
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Ay Properties for picorv32_demo m] x

I ]| sertings AR
Resource o
Builders =

v C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Environment
JSON Compilation Dat

5 Tool Settings | & Toolchains |l Devices| [J Container Settings | #° Build Steps Build Artifact| ¥,

Ls i .
299ing Name: [xPack GNU RISC-V Embedded GCC (riscv-none-elf-gec) -
Settings
Tool Chain Editor Architecture: [Riscv “|
C/C++ G | .
‘f i+ Lenera Prefix: |r|sc\r-nor|e-e|f- ‘
Linux Tools Path
MCU Suffix: | ‘
Project Natures el |gcc ‘
Project References .
Run/Debug Settings Eos caprpier |g++ ‘
Task Repositary Archiver: ar
Task Tags
Hex/Bin converter: |objco
Validation | aopy ‘
WikiText Listing generator: |0bjdump ‘
Size command: |size ‘
Build command: |make ‘
Remove command: [rm |
[ prefer local xpacks/.bin path
Toolchain path: |${eclipseihﬂme}\too|chain\gmwin\gccﬁriscv\bin |
(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: |S{eclipse_home}\toolchain\guwin\bui\d_tools\bin |
(to change it use the global or workspace preferences pages or the project properties page)
Create flash image
Create extended listing
[ Print si
r 5 rint size ©

@ el e Al Emes

827/ FORE

Tuvxr FNafEE, 2N VT HENS, 22— —DT 7Y r—
VarvBEHIOEL T, Tuvel NoOSESERha M AaBLERNY VY
DA aEwRETHLENRDY £,

BEOD7n Y =7 Ne47 Y v LT [Properties > C/C++ Build >
Settings > Tool Settings] Z®RL 7 uv=7 FEFELET, iz
IX. AImMCU 7u v =7 FO@EIZKX 8-31Z, RISC-VMCU a3y =/
RO EIT 8-4 lREN TV ET,
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X 8-3 Arm MCU Yu P =7 FDORE

W Properties for cm3_demo

» Resource
Builders
v CfC++ Build
Build Variables
Environment
JSON Compilation Dat
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
> MCU
Project Natures

v

Project References
Run/Debug Settings
Task Repaository
Task Tags
Validation

WikiText

v

v

Settings

Configuration: | Debug [ Active ]

) Tool Settings | & Toolchains ||

De'u'ices| 0 Container Seﬂings| 4 Build Steps

~ | | Manage Configurations...

Build Artifact| ®;

[ Target Processor
(# Optimization
(# Warnings
(& Debugging
~ 183 GNU ARM Cross Assembler
@ Preprocessor
 Includes
(2 Warnings
& Miscellaneous
~ %5 GNU ARM Cross C Compiler
@ Preprocessor
 Includes
(# Optimization
& Warnings
& Miscellaneous
w 183 GNU ARM Cross C Linker
# General
(2 Libraries
(# Miscellaneous
w % GNU ARM Cross Create Flash Image
& General
~ 85 GNU ARM Cross Print Size
(2 General

Arm family (-mcpu) cortex-m3

Architecture (-march) | Toolchain default ~
Instruction set Thumb (-mthumb) ~
[ Thumb interwork (-mthumb-interwaork)
Endianness Toolchain default ~
Float ABI Toolchain default
FPU Type Toolchain default
Unaligned access Toolchain default ~
[ TrusiZone (-mcmse)
Adrchid family Generic (-mcpu=generic)
Feature cre Toolchain default
Feature crypto Toolchain default
Feature fp Toolchain default
Feature sirnd Enabled (+simd)
Code model Small (-mcmodel=small)

Strict align (-mstrict-align)
Other target flags

Restore Defaults Apply

Cancel
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X 8-4 RISC-VMCU u ¥ =7 NOHE

W Properties for picorv32_demo

type filter text

Resource
Builders
~ C/C++ Build
Build Variables

Environment

JSON Compilation Dat

Logging

Settings

Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration: |Debug [ Active ]

% Tool Settings | B3 Toolchains | [ Devices| [J Container Settings | & Build Steps

~ | | Manage Configurations...

Build Artifact|

@ Target Processor
(# Optimization
(& Warnings
(2 Debugging
w B GNU RISC-V Cross Assembler
(2 Preprocessor
2 Includes
(2 Warnings
( Miscellaneous
w B GNU RISC-V Cross C Compiler
(22 Preprocessor
2 Includes
& Optimization
& Warnings
£ Miscellaneous
~ B GNU RISC-V Cross C Linker
5 General
(2 Libraries
& Miscellaneous
~ B GNU RISC-V Cross Create Flash Image
5 General
w ) GNU RISC-V Cross Create Listing
£ General
~ B GNU RISC-V Cross Print Size
5 General

Architecture RV32I (-march=rv32i*) “
Multiply extension (RVM)

[] Atomic extension (RVA)

Floating point MNone ~

Compressed extension (RVC)

Other extensions

_zicsr
Integer ABI ILP32 (-mabi=ilp327) ~
Floating point ABl |Neone ~
Tuning Size (-mtune=size) ~
Code model Medium Any (-mcmodel=medany) v

Small data limit 8

Align Strict (-mstrict-align) ~
Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)

Other target flags

Restore Defaults Apply
Apply and Close Cancel

ArmMCU 7u>y =7 & RISC-VMCU a2 =7 FORTIZLLT

ORI EBY TT,

821 Arm MCU a7 FDHEE

SUG549-2.0J

Gowin_EMPU(GW1NS-4C)% Billc il L £,

Target Processor

Am X —47y otk oYk

e L ¥ 97(X 8-5),
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[X] 8-5 Target Processor

% Tool Settings | ¥ Toolchains | Devices| [J Container Settings| # Build Steps

(% Target Processor
(22 Optimization
(E Warnings
(& Debugging
w @ GNU ARM Cross Assembler

Build Artifact| %

Arm family (-mcpu) | cortex-m3 w
Architecture (-march) |Toolchain default ~
Instruction set Thumb (-mthumb) ~

[ Thumb interwork (-mthumb-interwork)

@ Preprocessor
(2 Includes
#2 Warnings
(# Miscellaneous
w ) GNU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(# Optimization
#2 Warnings
(# Miscellaneous
w ) GNU ARM Cross C Linker
(2 General
(2 Libraries
(% Miscellaneous
~ 8 GNU ARM Cross Create Flash Image
(# General
w # GNU ARM Cross Print Size
(2 General

Endianness

Unaligned access

Other target flags

Toolchain default w
Toolchain default
Toolchain default

Toolchain default w

O TrustZone (-mcmse)

Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-memaodel=small)

Strict align (-mstrict-align)

F T a DR EET 81ITRLET,

3 8-1 Target Processor

FTa v R AE

B!

Arm family (-mcpu) | cortex-m3

Arm =27 OFEF )L, Cortex-
M1/M3/M4 % 7R — b

Architecture (- Toolchain default

march)

Arm 7 —F%T7 7 F %

Instruction set Thumb (-mthumb)

Arm et > b

Thumb interwork (- | -

Thumb A > % —U—7, [A—Ff77

mthumb) 7 A IZEBWT 32 By @ ARM 4y
SE16 By O Thumb st v k
% IRAE AT RE,

Endianness Toolchain default U Moos 4T rERiFEy o
F YT IR EDNAAL b —

Float ABI - FE) NSO ABl O YR — |

FPU Type - N—RY = 7 FE/ NSOV AR — |k

63(177)




8 uvxl hdasA )

82 Yuv = hDF

Re
it

A a RIE

A

Unaligned access

Toolchain default

ETITA LT IR

TrustZone (- -

284 71X TrustZone X = U 7

mcmse) A HREE P AR— T Da— a4 L
E3cn
Other target flags - Z—0y N akydoiEa s g
Ve F T va v
Optimization

AUNANVEE, A= RDONRT =2 A BLOI= ROV A XD
NT Rk & DlzdlZ, -00, -01, -02, -03, -Os, -Ofast, -Og, -Oz
72 E DRl L~ 2R E L E 3 (X4 8-6),

[X] 8-6 Optimization

% Tool Settings | 3 Toolchains| [l Devices | [J Container Settings | # Build Steps

(%2 Target Processor
(2 Optimization
(# Warnings
(# Debugging
w B3 GNU ARM Cross Assembler
@ Preprocessor
(2 Includes
(2 Warnings
(2 Miscellaneous
~ B3 GNU ARM Cross C Compiler
(2 Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
w B3 GNU ARM Cross C Linker
(% General
(% Libraries
(# Miscellaneous
w 53 GNU ARM Cross Create Flash Image
(% General
w 5 GNU ARM Cross Print Size
(2 General

Build Artifact| >

Optimization Level None (-00)

Message length (-fmessage-length=0)

[ 'char' is signed (-fsigned-char)

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

Mo common unitialized {-fna-comman)

O Do not inline functions (-fno-inline-functions)

[J Assume freestanding environment (-ffreestanding)
[ Disable builtin {(-fno-builtin

[Jsingle precision constants (-fsingle-precision-constant)
[]Position independent code (-fPIC)

[JLink-time optimizer (-flto)

[] Disable loop invariant move (-fno-move-loop-invariants)

Other optimization flags

F T a DR EEE 82K LET,

SUG549-2.0J
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3 8-2 Optimization

FTa v R AE

Optimization Level None (-00)

Message length (-fmessage-length = 0) s

‘char’ is signed (-fsigned-char)

J
Function sections (-ffunction-sections) va
J

Data sections (-fdata-sections)

No common unitialized (-fno-common)

Do not inline functions (-fno-inline-
functions)

Assume freestanding environment (- -
ffreestanding)

Disable builtin (-fno-builtin) -

Single precision constants (-fsingle- -
precision-constant)

Position independent code (-fPIC) -

Link-time optimizer (-flto) -

Disable loop invariant move (-fno-move- -
loop-invariants)

Other optimization flags -

Warnings

BEERAA v TF2RELET, ZHUICE Y 22— =1 TEER 2 RS
ERENCHRI L, BREGSCTEREZT T —L L TR 2R TEET
( 8'7)0
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[X] 8-7 Warnings

3 Tool Settings | 3 Toolchains |l Devices| [J Container Settings | # Build Steps Build Artifact| ™

(# Target Processor
(# Optimization
(2 Warnings
(# Debugging
v 83 GNU ARM Cross Assembler
(% Preprocessar
(2 Includes
(# Warnings
# Miscellaneous
v 83 GNU ARM Cross C Compiler
(# Preprocessor
(# Includes
# Optimization
(# Warnings
(# Miscellaneous
v [$3 GNU ARM Cross C Linker
(# General
(2 Libraries
# Miscellaneous
v B3 GNU ARM Cross Create Flash Image
(# General
~ B3 GNU ARM Crass Print Size
# General

[JCheck syntax only (-fsyntax-only)

[JPedantic {-pedantic)

[]Pedantic warnings as errors (-pedantic-errors)
[Jinhibit all warnings (-w)

[JWarn on various unused elements (-Wunused)
[JWarn on uninitialized variables (-Wuninitialised)
[JEnable all common warnings (-Wall)

[JEnable extra warnings (-Wextra)

[JWarn on undeclared global function (-Wmissing-declaration)
[JWarn on implicit conversions (-Wconversion)
[JWarn if pointer arithmetic (-Wpointer-arith)

[Warn if padding is included (-Wpadded)

[IwWarn if shadowed variable (-Wshadow)

[JWarn if suspicious logical ops (-Wlogical-op)
[JWarn if struct is returned (-Wagreggate-return)
[IWarn if floats are compared as equal (-Wfloat-equal)

[JGenerate errors instead of warnings (-Werror)

Other warning flags

Debugging

-g. -g1. -g3 7 EDT Ry T« LULEFRE L E7(X 8-8),
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[X| 8-8 Debugging

B Tool Settings | 82 Toolchains B Devices| @ Container Settings Build Steps Build Artifact| ™

2

(# Target Processor Debug level Default (-g) w
(# Optimization

(& Warnings Debug format Toolchain default ~
(& Debugging [[] Generate prof information (-p)
v % GNU ARM Cross Assembler [[] Generate gprof information (-pg)

T -
(2 Preprocessor Other debugging flags

(# Includes
(# Warnings
(# Miscellaneous
~ B3 GNU ARM Cross C Compiler
@ Preprocessor
(# Includes
(# Optimization
(# Warnings
(% Miscellaneous
v 8 GMNU ARM Cross C Linker
(# General
(2 Libraries
(# Miscellaneous
v 8 GNU ARM Cross Create Flash Image
(# General
v B GNU ARM Cross Print Size

(2 General

A a DR EERFR 8T~ LET,

Z 8-3 Debugging

F7vayv BE
Debug level Default (-g)
Debug format Toolchain default

Generate prof information (-p) -

Generate gprof information (-pg) | -

Other debugging flags -

GNU ARM Cross Assembler

Preprocessor. Includes, Warnings. Miscellaneous % & ¢ Arm
MCUT 7 VA7 varaRELET,

1. Preprocessor

VI HEREFBELET, Yulxy FEHEO Y a8, VR
77 Z BN 5 72 I S E (1 8-9),
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[X] 8-9 GNU ARM Cross Assembler > Preprocessor

¥ Tool Settings | &3 Taolchains | [l Devices| [J Container Settings| # Build Steps

(# Target Processor
(# Optimization
(# Warnings
(# Debugging
~v B GNU ARM Cross Assembler
[ Preprocessor
(E2 Includes
(2 Warnings
(# Miscellaneous
v % GNU ARM Cross C Compiler
@ Preprocessor
(# Includes
(# Optimization
(2 Warnings
(2 Miscellaneous
wv 8 GNU ARM Cross C Linker
( General
@ Libraries
(2 Miscellaneous
~ [ GNU ARM Cross Create Flash Image
(& General
~ B3 GNU ARM Cross Print Size
(# General

Build Artifact| ™

[ Use preprocessor
[JDo not search system directories (-nostdinc)

[JPreprocess only (-E)
Defined symbols (-D)

£ 5 &
_ STARTUP CLEAR BSS

Undefined symbals (-U) &

F T a DR EET 84 IR LET,

3 8-4 GNU ARM Cross Assembler > Preprocessor

AV NS

E=—d

A AE

Use preprocessor

=

Do not search system directions (- -

nostdinc)

Preprocess only (-E)

Defined symbols (-D)

__STARTUP_CLEAR BSS

Undefined symbols (-U)

2.

Includes

Ny B =T 7 A NVDORRBNZAZFRE LET, Mot S AL M/ S

7213 Eclipse 2%t (${workspace_loc}72 &) % AJ1Tx £9(IX 8-10),
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[X] 8-10 GNU ARM Cross Assembler > Includes
) Tool Settings | &2 Toolchair‘l5| £ 8 Devices| [ Container Seﬂings| # Build Steps| Build Artifact

3
2

(% Target Processor Include paths (-) el Iﬁl IQ'
@ Optimization

# Warnings
(% Debugging
v [ GNU ARM Cross Assembler
@ Preprocessor
2 Includes
# Warnings
(# Miscellaneous
v [ GNU ARM Cross C Compiler

@ Preprocessor

o 1 Include system paths (-isystem) LR AR R
E ncluges

(# Optimization
# Warnings
(# Miscellaneous
~ B3 GNU ARM Cross C Linker
# General
(2 Libraries
(# Miscellaneous
~ 3 GNU ARM Cross Create Flash Image

# General de fi g — .
v & GNU ARM Cross Print Size (aTeeilEs Feias a0 8 48

# General

3. Warnings

WENZE CTEMOE ST @z AT LE9 (1 8-11),
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[X] 8-11 GNU ARM Cross Assembler > Warnings

) Tool Settings | 2 Toolchains ‘M Devices| [J Container Settings = Build Steps

(% Target Processor
(2 Optimization
(# Warnings
(% Debugging
v [ GNU ARM Cross Assembler
(# Preprocessor
2 Includes
(% Warnings
(# Miscellaneous
v [ GNU ARM Cross C Compiler
@ Preprocessor
(% Includes
(# Optimization
(% Warnings
(# Miscellaneous
~ B3 GNU ARM Cross C Linker
# General
(2 Libraries
(# Miscellaneous
~ 3 GNU ARM Cross Create Flash Image
# General
~ B3 GNU ARM Cross Print Size
# General

4. Miscellaneous

Build Artifact| 5

Other warning flags |

MBS U TIBIND 2 31 TR E A L E (1K 8-12),
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X 8-12 GNU ARM Cross Assembler > Miscellaneous

%) Tool Settings | &3 Toolchains M Devices| [] Container Settings # Build Steps Build Artifact| 5

(%2 Target Processor
# Optimization
# Warnings

Assembler flags &

% Debugging
v %) GNU ARM Cross Assembler
@ Preprocessor
(2 Includes
(%2 Warnings
(# Miscellaneous
v 8 GNU ARM Cross C Compiler
(% Preprocessor
(# Includes
(% Optimization
(2 Warnings
(# Miscellaneous
v % GNU ARM Cross C Linker
(# General
% Libraries
(# Miscellaneous
v %) GNU ARM Cross Create Flash Image
(# General
~ 3 GNU ARM Cross Print Size
(# General

[[] Generate assembler listing (-Wa,-adhlns="$@.lst")

[Jsave temporary files (--save-temps Use with caution!)
Overbose (v)

Other assembler flags

GNU ARM Cross C Compiler

Preprocessor, Includes, Optimization, Warnings, Miscellaneous %
FLAMMCUC 22 AL« A7 a v ERELET,

1. Preprocessor

VI UEBRBFERELET, s NEEO Y a S Al
7 v BT 57 DI & E3(X 8-13),
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2

@ Target Processor
(2 Optimization

(#2 Warnings

(#2 Debugging

~ B3 GNU ARM Cross Assembler

@ Preprocessor
(# Includes
(# Warnings
(# Miscellaneous

~ B3 GNU ARM Crass C Compiler

(% Preprocessor
@ Includes

@ Optimization

(#2 Warnings

@ Miscellanecus

v 5 GNU ARM Craoss C Linker

(# General
(# Libraries
(# Miscellaneous

v [5 GNU ARM Cross Create Flash Image

(2 General

~ 5 GNU ARM Cross Print Size

(# General

[X] 8-13 GNU ARM Cross C Compiler > Preprocessor

%3 Tool Settings | &3 Toolchains ‘M Devices| [J Container Settings 4 Build Steps

Build Artifact|

[J Do not search system directories (-nostding)

[JPreprocess only {-E)
Defined symbols (-D)

£

Undefined symbols (-U)

Includes

Ny =T 7 A IVDRFRANAZIRE L ET, MR/ NA HX A F
7213 Eclipse %% (${workspace_loc}72 &) % A1 T& F9(X 8-14),
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[X| 8-14 GNU ARM Cross C Compiler > Includes

%3 Tool Settings| 3 Toolchains [l Devices | [J Container Settings| # Build Steps Build Artifact| ™%

(& Target Processor Include paths (-1) & & & ¥
# Optimization —
# Warnings
(2 Debugging

"${workspace_loc/${ProjNamel/src/library/libraries/cmsis/cm3/der A
"${workspace_loc:;/${PrajName}/src/library/libraries/drivers/inc}”
"${workspace_loc/${PrajNamel/src/library/middlewares/delay}”

~ B3 GNU ARM Cross Assembler "${workspace_loc/${ProjNamel/src/library/middlewares/dmm}"
(2 Preprocessor “${workspace_loc/${ProjName}/src/library/middlewares/gpio}”
(2 Includes "${workspace_loc/${PrajNamel/src/library/middlewares/hyper_ran

"${workspace_loc/${ProjNamel/src/library/middlewares/psram}”
"${workspace_loc/${PrajNamel/src/library/middlewares/spi_flash}”
(# Miscellaneous “Shwnrkenars lne /8 DrniNamalfere lihrandmiddlowaras fiar*

w 3 GNU ARM Cross C Compiler < v

(2 Preprocessor
2 Includes
# Optimization
# Warnings
£ Miscellaneous
~ B3 GNU ARM Cross C Linker
& General
& Libraries
# Miscellaneous
~ B3 GNU ARM Cross Create Flash Image
 General
v % GNU ARM Cross Print Size
 General

& Warnings

Include system paths (-isystem) &

Include files (-include) &

F T a DR EET 85 ITRLET,

3% 8-5 GNU ARM Cross C Compiler > Includes

FFa v RIE

Include paths (-I) “${workspace_loc:/${ProjName}/src/library/libraries/cmsi
s/cm3/core_support/gmd}”

“${workspace_loc:/${ProjName}/src/library/libraries/cmsi
s/cm3/device_support}”

“${workspace_loc:/${ProjName}/src/library/libraries/driver
sf/inc}”

“${workspace_loc:/${ProjName}/src/library/middlewares/
delay}”

“${workspace_loc:/${ProjName}/src/library/middlewares/
dmm}”

“${workspace_loc:/${ProjName}/src/library/middlewares/
gpio}”

“${workspace_loc:/${ProjName}/src/library/middlewares/
hyper_ram}”

“${workspace_loc:/${ProjName}/src/library/middlewares/
psram}”
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A a RIE

“${workspace_loc:/${ProjName}/src/library/middlewares/
spi_flash}”

“${workspace_loc:/${ProjName}/src/library/middlewares/
uart}”

“${workspace_loc:/${ProjName}/src/project}”

Include system paths | -
(-isystem)

Include files (-include) | -

3. Optimization

B an DIRYE RS RE A 3 E L £ 77, xhiid 5 5 anRE & BN
WbA 7> a &R VEIDL U THZIZ LE (K 8-15),

8-15 GNU ARM Cross C Compiler > Optimization

3 Tool Settings | ¥ Toolchains | I Devices| [ Container Settings Build Steps Build Artifact Binary Parsers %

@ Target Processor

Language standard GNU 150 C11 (-std=gnul1) ~
¥ Optimization
g W:rnings Other optimization flags

(2 Debugging

v 33 GNU ARM Cross Assembler

@ Preprocessor

%
# Warnings

Includes

2 Miscellaneous
v % GNU ARM Cross C Compiler

(& Preprocessor

2 Includes

%
(& Warnings

Optimization

2 Miscellaneous
v % GNU ARM Cross C Linker
(2 General

(# Libraries

2 Miscellaneous

v 33 GNU ARM Cross Create Flash Image
# General

w 3 GNU ARM Cross Print Size

(2 General

A a DR EERFR 86 IR LET,

7% 8-6 GNU ARM Cross C Compiler > Optimization

F7vayv RE
Language standard GNU ISO C11 (-std=gnu11)
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A Sa v RIE

Other optimization flags -

4. Warnings

VEITIE U B0 AJ) L3 (2 8-16),

8-16 GNU ARM Cross C Compiler > Warnings

) Tool Settings | 3 Toolchains B Devices

[0 Container Settings| # Build Steps Build Artifact| %

(# Target Processar
(# Optimization
#2 Warnings
# Debugging
w 33 GMU ARM Cross Assembler
(2 Preprocessar
(2 Includes
(& Warnings
(# Miscellaneous
~ 35 GNU ARM Cross C Compiler
(2 Preprocessar
2 Includes
(# Optimization
2 Warnings
(# Miscellaneous
v i3 GMU ARM Cross C Linker
# General
(22 Libraries
# Miscellaneous
w % GMU ARM Cross Create Flash Image
# General
v 3 GNU ARM Cross Print Size
# General

[JWarn if a global function has no prototype (-Wmissing-
[JWarn if a function has no arg type (-Wstrict-prototypes)
[JWarn if wrong cast (-Wbad-function-cast)

Other warning flags

5. Miscellaneous

VBT U CEMo a

A TG E AT L ET(K 8-17),
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X 8-17 GNU ARM Cross C Compiler > Miscellaneous

i Tool Settings | & Toolchains | Ml Devices| [J Container Settings | # Build Steps Build Artifact| >

2
(2 Target Processor [[] Generate assembler listing (-Wa,-adhlns="$@.st")
# Optimization [JSave temporary files (--save-temps Use with caution!)
(# Warnings [ Verbase (-v)

# Debugging

~ 25 GNU ARM Cross Assembler
@ Preprocessor
(2 Includes
(# Warnings
(#2 Miscellaneous

v % GNU ARM Cross C Compiler
(# Preprocessor
(2 Includes
(2 Optimization
(# Warnings
(# Miscellaneous

v % GNU ARM Cross C Linker
(2 General
(2 Libraries
(# Miscellaneous

v % GMNU ARM Cross Create Flash Image
(2 General

~ 25 GNU ARM Cross Print Size
(# General

Other compiler flags

GNU ARM Cross C Linker

General, Libraries, Miscellaneous # & ArmMCUC U > 7 « 47
varEHRELET,

1. General

Scriptfiles (-T)iX, Vo li—+ 22 UFk + 77 A LERET 520
WAEF & AvE 97(1X] 8-18),

SUG549-2.0J 76(177)




8 uvxl hdasA )

82 Yuv = hDF

Re
it

X 8-18 GNU ARM Cross C Linker > General

&) Tool Settings| & Toolchains B Devices| (@ Container Settings # Build Steps Build Artifact Binary Parsers| 7

(& Target Processor Script files (-T)
(& Optimization
(2 Warnings
(2 Debugging
v 33 GNU ARM Cross Assembler
(# Preprocessor
# Includes
(% Warnings
(% Miscellaneous
v 3 GNU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(2 Warnings
(2 Miscellaneous
v i GNU ARM Cross C Linker
[ General
(& Libraries
(# Miscellaneous
v 5 GNU ARM Cross Create Flash Image
(® General
v i GNU ARM Cross Print Size

# General

<

[] Do not use standard start files (-nostartfiles)

[] Do not use default libraries {-nodefaultlibs)

[INo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)
[]Print removed sections (-Xlinker --print-gc-sections)

[]Omit all symbol information (-s)

F T a DR EET 8T IR LET,

# 8-7 GNU ARM Cross C Linker > General

AV NS

BAE

Script files (-T)

“${workspace_loc:/${ProjName}/sr
cllibrary/libraries/cmsis/cm3/device_
support/startup/gmd/linker/gw1ns4c
_flash.ld}”

Do not use standard start files (-nostartfiles)

Do not use default libraries (-nodefaultlibs)

No startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-
sections)

Print removed sections (-Xlinker --print-gc-
sections)

Omit all symbol information (-s)

2. Libraries

TATTVDaL L)L« AT ar&EFELET(X8-19),

SUG549-2.0J
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i Tool Settings | B3 Toolchains | B Devices| [J Container Settings | #* Build Steps Build Artifact|

Libraries (-)7 ¥ A bR v 7 AIHBEIE U T, V735679477V %
AJ1LE, Library search path (-L)IZ, #0974 7 Z7 V(a)tFGT7 147
7 U(SO)DIRFBENAZHET HT-DIMHEHINET,

8-19 GNU ARM Cross C Linker > Libraries

2

(2 Target Processor
(2 Optimization
(# Warnings
(# Debugging
w 5 GNU ARM Cross Assembler
(%2 Preprocessor
(22 Includes
(2 Warnings
(# Miscellaneous
v 5 GNU ARM Cross C Compiler
(%2 Preprocessor
(£ Includes
(2 Optimization
(# Warnings
(2 Miscellaneous
v % GNU ARM Cross C Linker []Group libraries {-WI,--start-group, ... ,--end-group)
(# General
(22 Libraries
(2 Miscellaneous
v 5 GNU ARM Cross Create Flash Image
# General
v [ GNU ARM Cross Print Size
(# General

Libraries (-]} LT

Library search path (-L) £

3. Miscellaneous

VEIZRCTBEMDY 7 « A7 a v &2RE - A LET(H

8-20).
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X 8-20 GNU ARM Cross C Linker > Miscellaneous

3 Tool Settings | &3 Toolchains H Devices| [J Container Settings 4 Build Steps Build Artifact| ™,

@ Target Processor Linker flags (-Xlinker [option]) &=
(# Optimization
(& Warnings
(# Debugging
~ 55 GMU ARM Cross Assembler
@ Preprocessor
(2 Includes
# Warnings
(# Miscellaneous
v i GMNU ARM Cross C Compiler

@ Preprocessor Other objects £
(# Includes

# Optimization
# Warnings
# Miscellaneous
v 3 GMU ARM Cross C Linker
# General
2 Libraries
(# Miscellaneous
v i3 GMU ARM Cross Create Flash Image

L]

& General L Generate map "${BuildArtifactFileBaseName}l.map"
v i3 GNU ARM Cross Print Size -

(& General []Cross reference (-Xlinker --cref)

[1Print link map (-Xlinker --print-map)
[JUse newlib-nano (--specs=nano.specs)
[]Use float with nanc printf (-u _printf float)
[JUse float with nano scanf (-u _scanf float)
[]Do not use syscalls (--specs=nosys.specs)
Overbose (-v)

Other linker flags

GNU ARM Cross Create Flash Image

Raw binary, Intel HEX 72 £, Arm MCU 177 7 A VO H EX %
e L% 9(X 8-21),
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[X] 8-21 GNU ARM Cross Create Flash Image

3 Tool Settings | 3 Toolchains |l Devices| [0 Container Settings | # Build Steps

@ Target Processor
(# Optimization
(% Warnings
(% Debugging
w B GNU ARM Cross Assembler

Output file format (-O) |Raw binary

[JSection: -} text
[ section: -j .data

Other sections (-]

Build Artifact| ™,

|

@ Preprocessor
(2 Includes
(& Warnings
(& Miscellaneous
v 3 GNU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(# Warnings
(# Miscellaneous
v 8 GNU ARM Cross C Linker
(# General
(# Libraries
(# Miscellaneous
v [ GNU ARM Cross Create Flash Image
(# General
v ) GNU ARM Cross Print Size
(# General

Other flags

A a DR EERFR 8-8IIRLET,

7% 8-8 GNU ARM Cross Create Flash Image

FSa v

Ut
X IE

Output file format (-O)

Raw binary

Section: -j .text

Section: -j .data

Other sections (-j)

Other flags

GNU ARM Cross Print Size

Arm MCU 377 7 1 /L (Berkeley 23 LU SysV XA &Te) KN
DEE T A b (text, data, bss) & AFHYA XOKEHE®RZH 135
DI ESNET, BROBEWNE, EEOE®S A A XOFHEIZIX

HELEEA (K8-22),
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X 8-22 GNU ARM Cross Print Size

) Tool Settings | B Toolchains |l Devices| [ Container Settings | #* Build Steps | %

(# Target Processor

Size format Berkeley P
= .
(2% Optimization -

¥ Warnings
fg; g, ] Show totals
(# Debugging
w i85 GNU ARM Cross Assembler Other flags |
(22 Preprocessor
(2 Includes

(£ Warnings
(2 Miscellaneous

w By GNU ARM Cross C Compiler
(22 Preprocessor
(& Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous

~ Y GNU ARM Cross C Linker
(2 General
(2 Libraries
(2 Miscellaneous

~ 3 GNU ARM Cross Create Flash Image
(2 General

w By GNU ARM Cross Print Size
(2 General

F T a DR EET 89 IR LET,

# 8-9 GNU ARM Cross Print Size

AT av RE
Size format Berkeley
Show totals A

Other flags -

8.22 RISC-VMCU u =7 hD&EE

Gowin_PicoRV32 Z#iliZ#BI L £,

Target Processor

RISC-V % —4 v N7t v ¥ &ikiE LE4(14 8-23),
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[X] 8-23 Target Processor

3 Tool Settings | &) Toolchains B Devices| [ Container Settings # Build Steps Build Artifact|

(2 Target Processor Architecture RV32I (-march=rv32i") ~
(# Optimization
(& Warnings
(# Debugging
v B GNU RISC-V Cross Assembler Floating point None e
@ Preprocessor Compressed extension (RVC)
(2 Includes
(# Warnings
(8 Miscellaneous Integer ABI ILP32 (-mabi=ilp32¥) ~
v 3 GNU RISC-V Cross C Compiler

(# Preprocessor

Multiply extensian (RVM)
[] Atomic extension (RVA)

Other extensions | _zicsr

Floating point ABI | None ~

( Includes Tuning Size (-mtune=size) ~
(# Optimization
(# Warnings
(B Miscellaneous Small data limit 8

v B3 GNU RISC-V Cross C Linker
(# General
(# Libraries
(# Miscellaneous

v 3 GNU RISC-V Cross Create Flash Image | Other target flags
(# General

v B3 GMNU RISC-V Cross Create Listing
(# General

v B3 GMU RISC-V Cross Print Size
(# General

Code model Medium Any (-mecmodel=medany) ~

Align Strict (-mstrict-align) ~
Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)

A7 a DR EERFR 810 TrLET,

3% 8-10 Target Processor

A RE A

Architecture RV32I (-march = RISC-V 7 —F%7 7 F
rv32i)

Multiply extension (RVM) | {~ FRBLOBREGS

Atomic extension (RVA) - 7RIy Umn

Floating point None TR NEUR A

Compressed extension v EfEa D

(RVC)

Other extensions _zicsr BN DOPLE A

Integer ABI ILP32 (-mabi = HHFE A D ABI
iip32*)

Floating point ABI None FEl NEURTEE O ABI

Tuning Size (-mtune = FEDO7untyt-~vA7nm -
size) T—=Fx7 7 FxEFICa— R
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F7Tvayv R E i
Fi % At
Code model Medium Any (- a— K- ET)L

mcmodel =
medany)

Small data limit

8 IINT— BRI O YA KR

Align Strict (-mstrict- TIA A MR
align)
Small prologue/epilogue (- | v AU TIIVL VA E DRI L

msave-restore) EIAN B AT 5 2 &
Z R ATHE
Other target flags - Z—0y N atyHoiBina
VAN e F T a
Optimization

TUNNANVERE, a—RONRT p—< A, BXRa—RKo¥ A XD
NT R & DlzdlZ, -00, -01, -02, -03, -Os, -Ofast, -Og, -Oz

7o E Ol L oL AR

8-24 Optimization

% Tool Settings | $3 Toolchains | I Devices | [0 Container Settings

E L E 9 (X 8-24),

Build Artifact| ™

2

Build Steps

(2 Target Processar
(2 Optimization
2 Warnings
(2 Debugging
~ B3 GNU RISC-V Cross Assembler
(# Preprocessar
2 Includes
2 Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(# Preprocessar
2 Includes
# Optimization
2 Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Linker
2 General
# Libraries
# Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
2 General
~ B3 GNU RISC-V Cross Create Listing
2 General
~ B3 GMNU RISC-V Cross Print Size
2 General

Optimization Level None (-00) ~
Message length (-fmessage-length=0)

['char' is signed (-fsigned-char)

[ Function sections (-ffunction-sections)

[ Data sections (-fdata-sections)

[IMe commaen unitialized (-fno-comman)

[ Do not inline functions (-fno-inline-functions)
[]Assume freestanding environment (-ffreestanding)
Disable builtin (-fno-builtin)

[JSingle precision constants (-fsingle-precision-constant)
[ Position independent code (-fPIC)

[JLink-time optimizer (-flta)

[ Disable loop invariant move {-fno-move-loop-invariants)

Other optimization flags

SUG549-2.0J

83(177)




8 Yulx=l hdaL A 82 YmT =/ FOFE

A a DR EERFR 811 IR LET,

3% 8-11 Optimization

FTva v BE
Optimization Level None (-O0)
Message length (-fmessage-length = 0) g

‘char’ s signed (-fsigned-char) -
Function sections (-ffunction-sections) g
Data sections (-fdata-sections) s

No common unitialized (-fno-common) -

Do not inline functions (-fno-inline-functions) -

Assume freestanding environment (- -
ffreestanding)

Disable builtin (-fno-builtin) s

Single precision constants (-fsingle-precision- -
constant)

Position independent code (-fPIC) -

Link-time optimizer (-flto) -

Disable loop invariant move (-fno-move-loop- -
invariants)

Other optimization flags -

Warnings

BEHRAA v FERELET, JHUC LY 2 —F— RN 2R
FREICHRE L, BREICS U TESEZ T —L LTHY 2N TEET
(I 8-25),
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[X| 8-25 Warnings

% Tool Settings | i3 Toolchains | [l Devices

[ Container Settings | # Build Steps

(2 Target Processor
# Optimization

(2 Warnings

(2 Debugging

(2 Preprocessor
2 Includes

# Warnings

2 Miscellaneous

(2 Preprocessor
2 Includes
2 Optimization
# Warnings
2 Miscellaneous
~ B3 GNU RISC-V Cross C Linker
# General
# Libraries
2 Miscellaneous

# General
# General

~ B3 GNU RISC-V Cross Print Size
# General

~ B3 GNU RISC-V Cross Assembler

~ B3 GNU RISC-V Cross C Compiler

~ B3 GNU RISC-V Cross Create Flash Image

~ B3 GNU RISC-V Cross Create Listing

Cwarn
Cwarn
COwarn
Cwarn
Cwarn
Cwarn
Cwarn

Debugging

[ Check syntax only (-fsyntax-only)
[JPedantic (-pedantic)

[JEnable all commaon warnings (-Wall)

[JEnable extra warnings (-Wextra)

Build Artifact| ™

[JPedantic warnings as errors {-pedantic-errors)
[Jinhibit all warnings (-w)
[JWarn on various unused elements (-Wunused)

[JWarn on uninitialized variables (-Wuninitialised)

[JWarn on undeclared global function {-Wmissing-declaration)

on implicit conversions (-Wconversion)

if pointer arithmetic (-Wpointer-arith)

if padding is included (-Wpadded)

if shadowed variable (-Wshadow)

if suspicious logical ops (-Wlogical-op)

if struct is returned (-Wagreggate-return)

if floats are compared as equal (-Wfloat-equal)

[]Generate errors instead of warnings (-Werror)

Other warning flags

-g\ '91\ 'g3 7L£ E‘@ﬁf/{yﬁ‘ . I//\‘\/I/%%

=

E

L/ i _g‘( 8'26)0
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[X] 8-26 Debugging

% Tool Settings | 3 Toolchains | i Devices| [0 Container Settings Build Steps Build Artifact| **

(# Optimization

@ Preprocessor
2 Includes
(2 Warnings
(£ Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(2 Preprocessor
2 Includes
(# Optimization
2 Warnings
(2 Miscellaneous
~ B3 GNU RISC-V Cross C Linker
£ General
2 Libraries
(2 Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
# General
~ B3 GNU RISC-V Cross Print Size
£ General

(£ Target Processor Debug level Default (-g) ~

(2 Warnings Debug format Toolchain default ~
(¥ Debugging []Generate prof information (-p)
~ B3 GNU RISC-V Cross Assembler []Generate gprof information (-pg)

Other debugging flags

A a DR EERFR 812~ LFET,

7 8-12 Debugging

F7vayv BE
Debug level Default (-g)

Debug format

Toolchain default

Generate prof information (-p)

Generate gprof information (-pg)

Other debugging flags

GNU RISC-V Cross Assembler

Preprocessor. Includes, Warnings. Miscellaneous % & ¢ RISC-V
MCUT 7 VD47 vara#RELET,

1. Preprocessor

VI HEREFBELET, Yulxl FEHEO Y a8, VR
7w BINT 57O S E (X 8-27),
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[X] 8-27 GNU RISC-V Cross Assembler > Preprocessor

%3 Tool Settings | %3 Toolchains | B Devices| [0 Container Settings | # Build Steps| ™

(# Target Processor
# Optimization
(2 Warnings
(# Debugging
w B35 GNU RISC-V Cross Assembler
(22 Preprocessor
2 Includes
(# Warnings
(£ Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(22 Preprocessor
2 Includes
(# Optimization
(£ Warnings
(2 Miscellaneous
w {83 GNU RISC-V Cross C Linker
(2 General
(# Libraries
(£ Miscellaneous
w (3 GNU RISC-V Cross Create Flash Image
(2 General
v 83 GNU RISC-V Cross Create Listing
(# General
w &y GNU RISC-V Cross Print Size
(2 General

Use preprocessor
[ Do not search system directories (-nostding)

[ Preprocess only (-E)
Defined symbaols (-D) &)

Undefined symbols (-U) &

2. Includes

Ny B =T 7 A IVDIRFRNAZIRE LET, ff /S A 0 FHx S

7213 Eclipse 2%t (${workspace_loc}72 &) % AJ)T& £9(IX 8-28),
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X 8-28 GNU RISC-V Cross Assembler > Includes

B Tool Settings | &3 Toolchain5| o Devices| [J Container Seﬂings| # Build Steps

»»

(%2 Target Processor
(2 Optimization
(2 Warnings
(2 Debugging
w B3 GMU RISC-V Cross Assembler
(# Preprocessar
# Includes
# Warnings
# Miscellaneous
w B3 GMU RISC-V Cross C Compiler
(# Preprocessar
# Includes
# Optimization
# Warnings
# Miscellaneous
w B3 GMU RISC-V Cross C Linker
# General
# Libraries
# Miscellaneous
w B3 GMU RISC-V Cross Create Flash Image
# General
w B3 GMU RISC-V Cross Create Listing
# General
w B3 GMU RISC-V Cross Print Size
# General

3. Warnings

3
Include paths (-1) = 1 2
Include system paths (-isystem) 4] %2 &
Include files (-include) £ 1 &
>

PEZS UM B S fHz A7 L E9(X 8-29),
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[ 8-29 GNU RISC-V Cross Assembler > Warnings

(# Target Processor
(2 Optimization
(% Warnings
(% Debugging
w i3 GNU RISC-V Cross Assembler
(& Preprocessor
(22 Includes
(# Warnings
(2 Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(2 Preprocessor
(2 Includes
(# Optimization
# Warnings
(# Miscellaneous
w i3 GNU RISC-V Cross C Linker
(# General
(& Libraries
(# Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
2 General
~ B3 GNU RISC-V Cross Create Listing
(# General
w 83 GNU RISC-V Cross Print Size
(# General

4. Miscellaneous

% Tool Settings | & Toolchains | Ml Devices| [J Container Settings | # Build Steps | ™%

Other warning flags |

VBTG U TEMD 2 3 A 5 a2 AT L £ 4 (1X 8-30),
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X 8-30 GNU RISC-V Cross Assembler > Miscellaneous

) Tool Settings| B Toolchains |l Devices| [ Container Settings | #* Build Steps| >

(2 Target Processor Assembler flags =
# Optimization
# Warnings
& Debugging
w By GNU RISC-V Cross Assembler
(22 Preprocessor

(£ Includes
(2 Warnings
(22 Miscellaneous
w By GNU RISC-V Cross C Compiler
@ Preprocessor
(£ Includes
(£ Optimization
(2 Warnings
(2 Miscellaneous
w By GNU RISC-V Cross C Linker
(# General
(2 Libraries
(£ Miscellaneous
w i85 GNU RISC-V Cross Create Flash Image
(22 General
w By GNU RISC-V Cross Create Listing
(# General
~ 3 GNU RISC-V Cross Print Size
(£ General

Generate assembler listing (-Wa,-adhlns="%@
[]save temporary files (--save-temps Use with ¢

Verbose (-v)

Other assembler flags

£ >

AT a DR EEF 813 R LET,

% 8-13 GNU RISC-V Cross Assembler > Miscellaneous

FTa v XA

Assembler flags

Generate assembler listing (-Wa,-adhlns=" $@.Ist” ) |V

Save temporary files (--save-temps Use with caution!) | -

Verbose (-v) -

Other assembler flags -

GNU RISC-V Cross C Compiler

Preprocessor, Includes, Optimization., Warnings. Miscellaneous %
HGIPRISC-VMCUC a2 /XA )b« A7 v a vV ERELET,

1. Preprocessor
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VIREREFRELET, 7rYxs NEEOT Y a S L~
71z BN 5 eI S E (1K 8-31),
8-31 GNU RISC-V Cross C Compiler > Preprocessor

%3 Tool Settings | 53 Toolchains |l Devices| [J Container Settings | # Build Steps Build Artifact| 5

(% Target Processor []Do not search system directories (-nostdinc)
(2 Optimization
% Warnings
(2 Debugging
w B3 GNU RISC-V Cross Assembler
(# Preprocessor
2 Includes
(# Warnings
(# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(% Preprocessor
(2 Includes
(# Optimization
(# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
(# General
& Libraries Undefined symbols (-U) &)

[JPreprocess only (-E)
Defined symbals (-D) &)

(# Miscellaneous

w 3 GNU RISC-V Cross Create Flash Image
(# General

w B3 GNU RISC-V Cross Create Listing

( General

w B3 GNU RISC-V Cross Print Size

(# General

2. Includes

Ny B =T 7 A IVDRFANAZIEE L ET, Mt N2 fHf A F
7213 Eclipse Z5%& (${workspace_loc}72 &) % AJ1Tx £9(IX 8-32),
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[X| 8-32 GNU RISC-V Cross C Compiler > Includes

3 Tool Settings | ) Toolchains | [l Devices| [J Container Settings | #° Build Steps Build Artifact| **;

(% Target Processor Include paths (-]) el -
@ Optimization
@ Warnings

${worksp: i/ ${Proj Hs
) '${wor|-cspace |ocfS{PrOJName}fsrcfbsp}'
@ Debugging "${workspace_locy/${PrajName}/src/lib}”
w B3 GNU RISC-V Cross Assembler

@ Preprocessor
2 Includes
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(2 Preprocessor
(# Includes
(# Optimization
(# Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Linker
# General
# Libraries
# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
2 General
w B3 GNU RISC-V Cross Print Size
# General

Include system paths (-isystem) &)

Include files (-include) &)

A a DR EERFR 814 TR LET,

% 8-14 GNU RISC-V Cross C Compiler > Includes

FSa v RE

Include paths (-1) “${workspace_loc:/${ProjName}/src}”

‘${workspace_loc:/${ProjName}/src/lib}”

“${workspace_loc:/${ProjName}/src/bsp}”

Include system paths (- -
isystem)

Include files (-include) -

3. Optimization

SRRDIEE L JLRRRE 2 E L 77, *tIi 9 5 S REikiEE
wibA 7Y a BTN UTHIZ LE (X 8-33),

SUG549-2.0J

EWIR)5

=

92(177)




8 Fulxl/ FDaLA ) 82 7ul =/ FORE

[X] 8-33 GNU RISC-V Cross C Compiler > Optimization

3 Tool Settings | B3 Toolchains |l Devices | [J Container Settings| # Build Steps Build Artifact| >,

(# Target Processor
B Optimization

& ) Other optimization flags |
@ Warnings

Language standard GMNU 150 C11 (-std=gnu11)

(# Debugging
w B3 GMU RISC-V Cross Assembler
(2 Preprocessor
(2 Includes
(# Warnings
(2 Miscellaneous
w B3 GMU RISC-V Cross C Compiler
(3 Preprocessor
(2 Includes
(% Optimization
(® Warnings
(2 Miscellaneous
w B3 GMU RISC-V Cross C Linker
(2 General
(2 Libraries
(2 Miscellaneous
w B3 GMU RISC-V Cross Create Flash Image
(# General
w B3 GMU RISC-V Cross Create Listing
(# General
w B3 GMU RISC-V Cross Print Size

(2 General

A a DR EERFR 815 IR LET,

% 8-15 GNU RISC-V Cross C Compiler > Optimization

FSa v RIE

Language standard GNU ISO C11 (-std=gnu11)

Other optimization flags -

4. Warnings
W CTBEIMOE S @z A L E9(1X 8-34),
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[ 8-34 GNU RISC-V Cross C Compiler > Warnings

% Tool Settings | 3 Toolchains| Ml Devices | [J Container Settings | #* Build Steps

(2 Target Processor
(# Optimization
(2 Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
(2 Preprocessor
(22 Includes
(2 Warnings
(2 Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(% Optimization
(2% Warnings
(# Miscellaneous
w &3 GNU RISC-V Cross C Linker
# General
2 Libraries
(# Miscellaneous
w B4 GNU RISC-V Cross Create Flash Image
# General
w B4 GNU RISC-V Cross Create Listing
# General
w &% GNU RISC-V Cross Print Size
(% General

5. Miscellaneous

VBN U TEMD @ 3 A 58 a AT L £ 4 (1X 8-35),

Build Artifact| *;

[JWarn if a global function has no prototype (-Wmissing-
[JWarn if a function has no arg type (-Wstrict-prototypes

[JWarn if wrong cast (-Whad-function-cast}

Other warning flags
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[X| 8-35 GNU RISC-V Cross C Compiler > Miscellaneous

% Tool Settings | &3 Toolchains | Ml Devices| [J Container Settings

(%2 Target Processor
(# Optimization
(22 Warnings
(%2 Debugging
w By GNU RISC-V Cross Assembler
@ Preprocessor
(2 Includes
2 Warnings
(# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(# Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(2 Libraries

(# Miscellaneous

(# General
w B3 GNU RISC-V Cross Create Listing
(% General

w B3 GNU RISC-V Cross Print Size
@ General

w B3 GNU RISC-V Cross Create Flash Image

Build Steps Build Artifact|

Generate assembler listing (-Wa,-adhlns="$@.Ist")

[[]save temporary files (--save-temps Use with caution!)

Overbose (-v)

Other compiler flags

AT a DR EEF 816 TR LFET,

3 8-16 GNU RISC-V Cross C Compiler > Miscellaneous

FFav RE
Generate assembler listing (-Wa,-adhlns=" va
$@.Ist” )

caution)

Save temporary files (--save-temps Use with -

Verbose (-v)

Other compiler flags

GNU RISC-V Cross C Linker

General, Libraries, Miscellaneous # &7 RISC-VMCUC U v 7 -

F T a v ERELET,

1. General

Script files (-T)ix, V> —« A7 VUF K« T A NVERET DD
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(R S E97(IX 8-36),

8-36 GNU RISC-V Cross C Linker > General

%) Tool Settings | ) Toolchains B Devices| [J Container Settings A Build Steps

Build Artifact|

(22 Target Processor
(# Optimization
(#2 Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
(2 Preprocessor
# Includes
# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
% Preprocessor
2 Includes
2 Optimization
= Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
(2 General
# Libraries
# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
# General
w B3 GNU RISC-V Cross Print Size
# General

Script files (-T)

Do not use standard start files (-nostartfiles)

[0 Do not use default libraries (-nodefaultiibs)
[INo startup or default libs {-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

[]Print removed sections (-Xlinker --print-gc-sections)

[]Omit all symbol information (-s)

A a DR EERFR 81T IR LET,

7% 8-17 GNU RISC-V Cross C Linker > General

FSa v

—

A% IE

Script files (-T)

“${workspace_loc:/${ProjName}/sr
c/sections.lds}”

Do not use standard start files (-nostartfiles) | v

Do not use default libraries (-nodefaultlibs) | -

No startup or default libs (-nostdlib) -

Remove unused sections (-Xlinker --gc- s

sections)

Print removed sections (-Xlinker --print-gc- | -

sections)

Omit all symbol information (-s)
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2. Libraries

TATZ7IV DAL A« F T a rEHELET(X 8-37),
Libraries (-)7 ¥ A bR v 7 AZRBEIZIE LT, V735679477V %
AJJL %9, Library search path (-L)i%, #9714 77 V(a)tHHFTA 7
7 U (SO)DFBENAZEHET Dz I NE T,

] 8-37 GNU RISC-V Cross C Linker > Libraries

3 Tool Settings | B3 Toolchains | [l Devices| [J Container Settings | # Build Steps Build Artifact| >

(2 Target Processor
(# Optimization
2 Warnings
(% Debugging
w B3 GNU RISC-V Cross Assembler
(% Preprocessor
2 Includes
= Warnings
(# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
(# Includes
(# Optimization
(2 Warnings
(# Miscellaneous
v & GNU RISC-V Cross € Linker [JGroup libraries (-Wl,--start-group, ... ,--end-group)
# General
(% Libraries
& Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
2 General
w B3 GNU RISC-V Cross Print Size
= General

Libraries (-1) &)

Library search path (-1} &)

3. Miscellaneous

MBI L TBMOU 7 « A7 a U EBFRE - A LET(X
8-38),

SUG549-2.0J 97(177)




8 uv=l hdarsA )

82 Yuv = hDF

Re
it

SUG549-2.0J

X 8-38 GNU RISC-V Cross C Linker > Miscellaneous

% Tool Settings | &3 Toolchains | [l Devices| [ Container Settings| # Build Steps

Build Artifact|

(%2 Target Processor
(# Optimization
(22 Warnings
(%2 Debugging
w By GNU RISC-V Cross Assembler
@ Preprocessor
(2 Includes
2 Warnings
(# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(# Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(2 Libraries
(% Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
(# General
w B3 GNU RISC-V Cross Create Listing
(% General
w B3 GNU RISC-V Cross Print Size
(% General

Linker flags (-Xlinker [option]) &)

Other objects &=

Generate map

"${BuildArtifactFileBaseName}.map”

[ cross reference (-Xlinker --cref)

[JPrint link map (-Xlinker --print-map)
[JUse newlib-nano (--specs=nanc.specs)
[JUse float with nanc printf (-u _printf float)
[JUse float with nano scanf (-u _scanf_float)
[]Do not use syscalls (--specs=nosys.specs)

Overbose (-v)

Other linker flags |-mcmodel=medany

A a DR EERF 818 LFET,

% 8-18 GNU RISC-V Cross C Linker > Miscellaneous

FTva v R E

Linker flags (-Xlinker [option]) -

Other objects -

Cross reference (-Xlinker --cref) -

Print link map (-Xlinker --print-map) -

Use newlib-nano (--specs=nano.specs) BTG U CHER
Use float with nano printf (-u _printf_float) DA A NI GE /N
Use float with nano scanf (-u _scanf_float) BT U CHER
Do not use syscalls (--specs = nosys.specs) | -

Verbose (-v) -

Other linker flags -mcmodel=medany
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GNU RISC-V Cross Create Flash Image

Raw binary, Intel HEX 72 £, RISC-V MCU %177 7 A LD J11E
Z i E L E9(X4 8-39),

X 8-39 GNU RISC-V Cross Create Flash Image

3 Tool Settings | B3 Toolchains |l Devices| [J Container Settings| # Build Steps Build Artifact| >,

(# Target Processor Output file format (-0) |Raw binary i
(& Optimization
# Warnings
(% Debugging

Section: -j .text
Section: -j .data

w B3 GNU RISC-V Cross Assembler Other sections (-]} & = 8 |
(B Preprocessor
(2 Includes Idsec
(& Warnings btsec

(2 Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
(# Includes
(22 Optimization
(22 Warnings
(2 Miscellansous
w B3 GNU RISC-V Cross C Linker
(2 General
(22 Libraries
(2 Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
(2 General
w B3 GNU RISC-V Cross Create Listing
(2 General
w B3 GNU RISC-V Cross Print Size
(2 General

Other flags

AT a DR EEF 819 TR LET,

7% 8-19 GNU RISC-V Cross Create Flash Image

F7a v R IE

Output file format (-O) Raw binary

Section: -j .text s

Section: -j .data A

Other sections (-j) .irgsec
Idsec
.btsec

Other flags -
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GNU RISC-V Cross Create Listing

TETY s a— R, YURMER, T TIEREEZDLY AL -7
7A (BEIXIst 77 A) BAERTHEOIFEHEINET, Znbo
YA R« TZ7A400F TRV T NI —< AN, 22— R+ LEa—
\ZHEFNTSL B F97(X 8-40),

[X] 8-40 GNU RISC-V Cross Create Listing

3 Tool Settings | B3 Toolchains |l Devices| [J Container Settings Build Steps Build Artifact| %

2

(® Target Processor Display source (--source|-5)
# Optimization [~ Display all headers (--all-headers|-x)

(2 Warnings
(% Debugging
w B3 GNU RISC-V Cross Assembler
(& Preprocessor
(2 Includes
(E Warnings
(22 Miscellaneous

] Demangle names (--demangle|-C)
[IDisplay debugging info (--debugging|-g)
[ Disassemble (--disassemble|-d}
[IDisplay file headers (--file-headers|-f)
Display line numbers (--line-numbers|-I)

[JDisplay relocation info (--reloc|-r)

v 5 GNU RISC-V Cross C Compiler [Display symbols (~—syms|-t)
(2 Preprocessor FWide lines (--wide|-w)
@ Includes Other flags |

(# Optimization
(22 Warnings
(& Miscellaneous
~ B3 GNU RISC-V Cross C Linker
(5 General
(2 Libraries
(# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
(2 General
w B3 GNU RISC-V Cross Create Listing
(22 General
w B3 GNU RISC-V Cross Print Size
(5 General

AT a DR EERF 820 R LET,

7% 8-20 GNU RISC-V Cross Create Listing

F7Fa v R
Display source (--source|-S) A
Display all headers (--all-headers|-x) s
Demangle names (-demangle|-C) a
Display debugging info (--debugging|-g) -
Disassemble (--disassemble|-d) -
Display file headers (--file-headers|-f) -
Display line numbers (--line-numbers|-I) s
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F g X IE

Display relocation info (--reloc|-r) -

Display symbols (--syms|-t) -
Wide lines (—-wide|-w) a
Other flags -

GNU RISC-V Cross Print Size

RISC-V MCU 3T~ 7 1 /v (Berkeley fZ:\$ L U SysV B &
i) NOFEZ AR (text, data, bss) & &FHA XOFEHE®A H
T Db InNET, BRXo@EWNL, BEOE T A h A D5
B2 LA (X 8-41),

[X] 8-41 GNU RISC-V Cross Print Size

%3 Tool Settings | &3 Toolchains B Devices| [0 Container Settings # Build Steps Build Artifact| *

(& Target Processor Size format | Berkeley ~
(# Optimization
(# Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler Other flags |
(% Preprocessor
(2 Includes
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(2 Optimization
(& Warnings
(# Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(% Libraries
(# Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
% General
w B3 GNU RISC-V Cross Create Listing
% General
w B3 GNU RISC-V Cross Print Size
(: General

[OHex

AT a DR EEF 821 IR LET,
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Z 8-21 GNU RISC-V Cross Print Size

FFav RE
Size format Berkeley
Hex -

Show totals a

Other flags -

837 ul=y b IXA )L

8.3.1 2 /A )V FE

SUG549-2.0J

Arm MCU ¥ X T'RISC-V MCU (21, X 8-42 [Z/RT L 912 < D)

DAL ISANTFERDH Y £F,

BfEOTey =7 N2 Y » 27 LT TBuild Project] %2R L &
7

Y —)b3— Ed TBuild) (%)&E8R L £,
YV — 3 — E@ TBuilld All] (=) &38R L £7,

A ==a—s3— > [Project>Build All] Z3R L F 7,
A ==a—s3— > [Project > Build Project] %R L £,
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X 8-42 Build

W workspace _test - picorv32_demo/src/main.c - GMD

File Edit Source Refactor
N-ER ®-

il e+ B E 1i - F

¥ Project Ex.. x = B

S-S | @ 8
LI em3_dema
» 1% picorv32_demo

£ >
=5 picorv32_demo

- [m] X
Navigate Search Project Run  Gowin Window Help
E% Open Project 'éﬁ"o'g%'Q'EQBQJI'

L ==y =T Close Project Q ﬁ| E<3
[& mainc X | & suid al Ctrl+B =B %ox = g
58 Build Canfigurations » ~ B W oW

59 //Address D id = # =

650 #define AHB e e g

61 #define PICI Build Working Set : = AHBREGDE Ul config.h ~

52 | IEld Project Wl picorv3Zh

638 //Open WB e Eleals _ P ’

64 //Register | Build Automatically W firmware.h

65= typedef stri U irg.h

66 { Build Targets > & simplevarth

&7 __I0 un:

68 __I0 un: CfC++ Index > ol whbuarth

59 __I0 un: b . ol wbgpioh

i .

;f } WBREGDEMO, roperties 8 whepiflashh

72 //Address Definitions © # DEV_GWSAG’O_GWZV

L __ P, e o

€ > € >
[#] Problems | Tasks & Console X [ Properties 8| 4 <é‘={'>| Gl BE S| G E| MBE-5-= 8
CDT Build Conscle [picorv32_dema]
A~

Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley "picerv32_demo.elf"

text data bss dec hex filename

7552 1068 112 7764 1e54 picorv32_demo.elf
Finished building: picorv32_demc.siz
13:56:15 Build Finished. @ errors, @ warnings. (took 8s.718ms)

v
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83270/ hDa XA )

ArmMCU 7u >y =7 N a4 Wil x X 8-43 12 LE 7,

X 8-43 Arm MCU 7r ¥ =7 hdD a 34 L

W workspace_test - cm3_demo/sre/project/print/printf_demo.c - GMD

[ Problems £ Tasks B Console X [ Properties
CDT Build Console [em3_demo]

LIVURLIE . WU AR LI US3 U COLE 1 L1631 IWGET
arm-none-eabi-ocbjcopy -0 binary "cm3_demo.elf”
Finished building: cm3_demo.bin

Invoking: GNU ARM Cross Print Size

Finished building: cm3_demo.siz

14:21:46 Build Finished. @ errors, @ warnings.

1% cm3_demo

File Edit Source Refactor MNavigate Search Project Run Gowin Window Help
- T -
] [ B~ %~ % el g-a8--G-%-0-0-%-®0 4
- -1 Pl - |t
iy Project Explo... = B  [g printf demo.c % =
IR A,
) 14 /* pefinitions -------------o
~ =% cm3_demo 15
4 Binaries 16 #if PRINTF_DEMO
Includes 17
) Deb 18 /* Includes: */
(& Debug 19 #include “uart.h”
v = src 26 #include <stdio.h>
(= library 21
. 22
& project 23 /* Definitions: */
I picorv32_demo 24
25 //Application entry function
26= int printf_demo(void)
27 {
28 SystemInit(); //Tnitializes system clock
29 uart_init(UART®, //Initializes UART®
e 38408, //Baudrate
31 1, FTx
32 1, //Rx
. - o R

x| % [E B

"cm3_demo.bin®

arm-none-eabi-size --format=berkeley --totals "ocm3_demo.elf”

text data bss dec hex filename
29988 1764 392 32144 7d98 cm3_demo.elf
299838 1764 392 32144 7d98 (TOTALS)

(took 65.935ms)

Q iz |[@E
B=0 x BT @8 = B
BBV o % §
Wl demoh
Wl uvarth
u stdioh
@ printf_demo(void) : int

&gl #rB~-0-=08

RISC-VMCU Yu >y =7 FOa L A %X 8-44 |2k L FE T,

SUG549-2.0J
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X| 8-44 RISC-VMCU Fr ¥ =7 hdD 2731 L)

W workspace_test - picorv32_demo/src/main.c - GMD - m] x
File Edit Source Refactor MNavigate Search Project Run Gowin Window Help
= - |®-% -5 B HEg-8 -E-G-4-0-%-Q-®p - [HeBEn
L R = Q mIEs
i3 Project Explo... ® = B [§ mainc ¥ =8 fox BT @8 = 8
BGY| e ® A e EBRRY e §
© a3 d 59 //Address Definitions u fah ~
£m3_gemo 60 #define AHBREGDEMO_BASE OPEN_AHB_BASE conng.
v £ picorv3?_dema 51 #define PICO_AHBREGDEMO ( (AHBREGDEMO_RegDef *)  AHBREGDEMO_BASE ) U picon32.h
> 4 Binaries 52 s - U firmware.h
632 //0pen WB extended interface .
» [l Includes 64 //Register Definitions Y irgh
> (= Debug G5= typedef struct ul simplevarth
™ = src 86 { U wbuarth
b 67 __T0 unsigned int REGB; //@x@8 1 whabioh
> & bsp 68 10 unsigned int REG1; //@x04 d whgpia.
» = lib ] __I0 unsigned int REG2; //@x@s U whbspiflash.h
> [n] configh 7@} WBREGDEMO_RegDef; # DEV_GWSA60 GW2A
71 - .
> [§ custom_ops.S 72 /Address Definitions # MEM_MAP_ADDR
> [g) irgic 73 #define WBREGDEMOB_BASE OPEN_WB_BASE #
> [l irg.h 74 #define PICO_WBREGDEMOR ((WBREGDEMO_RegDef =)  WBREGDEMOB_BASE ) # MEM_MAP_ADDR1
75 . .
>[4 loader.c i # MEM MAP ADDR2
> |g] maine 77 uint8_t irqe@_flag = @; //Timer interrupt v # MEM_MAP_ADDR1
> [H] picorvi2h ol ) T ' > # MEM_MAPADDR2
> start.5 ) - . ==
@_ . debua ld [# Problems 4] Tasks B Console % [ Properties x‘ L4 <===‘{>| =N B El| B~~~ = 08
sections_debug.lds
. L., 9 CDT Build Console [picorv32 demo]
| sections_xip.lds LNVORLIIEs UNU RLJL=V L1035 i €6LE CESCLNE
! sections.lds riscv-none-elf-cbjdump --source --all-headers --demangle --line-numbers --wide “picorv32_demo.elf™ > ~
. "picorv32_demo.lst”
Finished building: picorv32_demo.lst
Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley "picorv32_demo.elf"
text data bss dec hex filename
7552 lea 112 7764 1e54 picorv32 demo.elf
Finished building: picorv32_demo.siz
©9:39:38 Build Finished. @ errors, @ warnings. (took 16s.218ms)
v
Writable Smart Insert 1:1:0




9 VYuv=l by E—R 91 Fyru—RY—)

97°D°)$7 FOX T B— R

91 F 7 ua— RKY—)L

GMD Y7 F 7 =7 Zl%. Arm MCU ¥ XY RISC-V MCU D377 7
ANEHE T a— T LD ENL4 T rm— Ry —b
Programmer 23#5 S AL TV E (X 9-1),

9-1¥yrr—RKY—u

Wi Gowin Programmer Version - O x
File Edit Tools About

=2 | 5 USE Cable Setting

Device Operation MCU/PW/(HEX) File A

GWINSR-4C Firmware Erase,Program D:/GMD_2025_workspace/workspace_test/...
€ >
Qutput g X
Info Cable found: Gowin USBE Cable(WINUSE)/0/403/null (USE location:403) (SMN: null) &

Info Cost 0.02 second(s)

Info Target Cable: Gowin USB Cable{WINUSB)/0/403/null@10MHz

Info Target Device: GWINSR-4C(0x01002318)
Info Operation "Firmware Erase,Program” for device#1...
Info Status Code is: 0x00019020
Info Finished.
Info Cost 4.53 second(s)
v
Ready
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9.2 ¥ u— Kiik

92 ¥y u— Rk

Arm MCU £ XY RISC-V MCU
Hoyra— RKFERHD 7,

CB92i1RT LD

(W DD

o V—— D [Programmer] (*#) %5®IRLE3

[ ] )(::L‘—‘/\“—‘ >

X 9-2 Programmer

[Gowin > Programmer] %34 L £

W workspace test - picorv32_demo/sre/main.c - GMD
File Edit Source Refactor Mavigate Search Project Run  Gowin Window Help

g ‘ ® - Q M) =] % ®, | 5 | I ‘! Programmer
b v AR = hd | [ B GoBridgeDriver
. = . N
5 Project Ex... % 0O [ maine X Wy SDK and Document
BS Ve 3 //Address Definitions
J cm3 demo i sy == sLons

52 #define AHBREGDEMO BASE OPEN_AHB_BASE

=2 picorv32_demo 61 #define PICO_AHBREGDEMO ( (AHBREGDEMO_RegDef
62
632 //0pen WB extended interface
64 //Register Definitions

5= typedef struct

__ IO unsigned int REGE; //éx@@
__I0 unsigned int REGL; //@x@4
_Io unngned int REG2; //0x88

CDT Build Console [picorv32_demo]

UNU RLOLTW Ui U535 i S@LE LA LA

|2 Problems J Tasks & Console ¢ [ Properties 38| i 4 <§>‘ w=H &l

MU RE AL Wl =R
Q |4
=0 FFox ™ = 0
A P EERY N

oon @

*) AHBREGDE u  config.h ~
2 picorv32h
U firmware.h
= irg.h
=l simplevarth
= whuarth
U wbgpio.h
2 whspiflash.h

# DEV_GWSA60_GW:
v v

.

> € >

%@ #B-8-= 0O

;;;::t:':gne—elf—nhjdump --source --all-headers --demangle --line-numbers --wide "picorv32_demo.elf" > ~
"picorv32_demo.lst"
Finished building: picorv32_demo.lst
Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley "picorv32_demo.elf"
text data bss dec hex filename
7552 1e@ 112 7764 1e54 picorv32 demo.elf
Finished building: picorv32_demo.siz
£ > W
=5 picorv32_demo
R S > S ~
9.3 7ulxy FDFYu—R
Arm MCU £ X TYRISC-V MCU 712 ¥ = 7 ™ Programmer i% &
(X, 9% FPGA 734 ZZEHEBE L TWET, LIFIZ, o0
DEYm— FREDH 2R L ET,
1. GWINS/R-4C
%1%, Gowin_EMPU(GWINS-4C)DHi4 . ¥ 9-3 &% 9-1 [R+
LBY T
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K9-3Fvru— FORE

Wi Device configuration ? bt

Device Operation
hoeess Mode: MCY Mode ~

Operation: Firmware Eraze, Prozram L

Firmware Eraze, Frozram

Frogramming Options

File name: |sktop/GMD_test/zowin_empu/em3_demo/impl/prr/em3_demo. f= | D

Retained User Flash Data

User Flash Initialization

FYACU Binary Input Options

Firmware/Binary File: |e/workspace_test/om3_demo/Tebug/em3_demo. bin

Save Cancel
F91 ¥y ru— RFOHE
T g SE
Access Mode MCU Mode
Operation Firmware Erase, Program

Firmware Erase, Program, Verify

File name fs77 1

Firmware/Binary File .bin 7 7 A v

2. GWINSER-4C

%1 21X, Secure FPGA Gowin_EMPU(GW1NS-4C)D 4, X 9-4 &
#9211 LB TY,

SUG549-2.0J 108(177)




9 Fmv=/ tDF Y E—F 93 YmY=7 FDF Y E— R

K94 ¥y m— FORE

Wi Device configuration ? ot

Device Operation
hocezz Mode: Secur e FFGA Mode ~

Operation: Firmware Erase, Program Securely w

Firmware Erase, Program, Verify with Security(One Time Programmable For
Key duthentication Code)

Programming Options

File name: |sktop/@MD_test/zowin_empu/oem3_demoimpl /pnr/em3_demo. f=

Retained User Flash Data
Uzer Flaszh Initislizatien

FW/MCU/Binary Input Options

Firmware/Binary File: e/workspace_testfcmS_demo/De'bugfcmS_demo.bin| D

Save Caneel
£92F Yy u— FOBRE
FFav BE
Access Mode SecureFPGA Mode
Operation Firmware Erase, Program Securely
File name fs 7714
Firmware/Binary File .bin 7 7 A1

3. GWIN/R-9 (C)

2 1%. Gowin_EMPU_M1 & Gowin_PicoRV32 D4, X 9-5 & %
9-3 (TR T &Y T,

SUG549-2.0J 109(177)




9 Fmv=/ tDF Y E—F 93 YmY=7 FDF Y E— R

K9-5 ¥ u— FORE

W Device configuration ? *

Device Operation
Accesz Mode: MCU Mode L e

Operation: Firmware Erase, Program LY

Firmware Erase, Program

Programming Options

File name: |s/1iu]{aiﬂ]es]{top_/Gl[D_test_/cml_demofimplfpnr/cml_demo. f=

Retained User Flaszh Data
Uszer Flash Initialization

FYMCU/Binary Input Options

Firmware/Binary File: efworkspace_testfcml_demoﬂ]ebugfcml_demo.Bin| D

Save Canecel
R9-3FXyru— FORE
FFa v HE
Access Mode MCU Mode L
Operation Firmware Erase, Program
Firmware Erase, Program, Verify
File name fs7714L
Firmware/Binary File .bin 7 7 A v

4. GW2A/N/R/NR

5l 21X, Gowin_EMPU_M1 & Gowin_PicoRV32 O;{5, ¥ 9-6 £ 3
9-4 |2 LB TT,
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K9-6 ¥ u— FORE

Wi Device configuration ? d

Device Operation

hecess Mode: External Flash Mode L

Operation: exFlash C Bin Erase, Program thru GAD-Fridge ~
exFlash C Bin Erase, Frogram thru GaAD-Bridge ™
Hote!

When programming exFlash using GAJ Eridge in DUAL BOOT mode, please
enzure that the “Start Addrezs” iz =zet to 0x000000; otherwize, the
FPGA will fail to load data from exflash w

External Flazh Options

Device: Generic Flash v

Start Address: Dx400000 |

FWACU/Binary Input Options

Firmware Binary File: efwor]{space_testfcml_demoﬂ]ebugfcml_demo.binl D

Save Canzel
K94F U n— RORE

FTa v RE

Access Mode External Flash Mode

Operation exFlash C Bin Erase, Program thru GAO-Bridge
exFlash C Bin Erase, Program, Verify thru GAO-
Bridge

Device Generic Flash

Start Address GW2A/N/NR/R-18 (C/X): 0x400000
GW2A/N-55 (C): 0x400000

Firmware/Binary File .bin 7 7 A1

5. GWSA/NT/NRT/R/RT/SISTIT

2 1%. Gowin_EMPU_M1 & Gowin_PicoRV32 D4, X 9-7 &%
9-5 TR &Y TT,
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93 Ymv=/ DX E—FK

X9-7 ¥ ua— ROHRE

{4 Device configuration ? x
Device Operation
foeess Mode: External Flach Mode BA w
Operation: exFlash C Bin Erase, Program GBA e
exFlash C Bin Erase, Program B
External Flash Options
Device: Generic Flash ~
Start Address: OxA00000 |
YAV Binary Input Options
Firmware/Binary File: e/workspace_testfcml_demo/]]ebugfcml_demo.bin| D

Save Cancel

FR95 X ve— ROHRE

FSa v

A==

X e

Access Mode

External Flash Mode 5A

Operation exFlash C Bin Erase, Program 5A
exFlash C Bin Erase, Program, Verify 5A

Device Generic Flash

Start Address GW5ANRT/NT/RT/T-15 (A/B): 0x100000

GWb5A/R/S-25 (A/B): 0x100000
GWS5A/T-60B: 0x400000
GWS5AT-75 (B/C): 0x600000
GWb5A/S/ST/T-138 (B/C): 0x600000

Firmware/Binary File

bin7r7 11

SUG549-2.0J
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10 7av=/ hOF Ay S 101 F 1y 7Y —L

107121 Vx NDT R T

101 T3y 7 —)b

GMD Y 7 b7 =71%. Gowin OpenOCD 5 /X v 7" — )L Z#A& LT
WET, 2L, Gowin @ MCU B KE# 1A 1T 12 OpenOCD ~X—3 v 7 3
—Va VER—RZHRE IO TT, OpenOCD 1E, FHAIAZT N
AARADT N T VAT A Ta T T IvT RNy UFY - AX v VR
T A DI SN A —T = ADF L F T TRy AT
7, OpenOCD DHEREAFEM T 51Tid. Ty VW ROERE 5 &4
HININ—= R T 2T« 2= F’C“é@%)T/\/? s T 2 L—FPNET
7

GMD Y7 ro =7 %, J-LinkiZEBAT Ny 7 HR—FLTWNE
7., Segger DAR Y =7 %A MZT 7 EAL, BEVNOAXL—FT 1
7 AT KT UTC Segger J-Link KT A RX&XZ o n—RKLTA A b
— /L LTLIZENY,

GMD Y7 + 7 =7 1%, Gowin QEMU VY — /L& AL TWET, Zh
IZ. Gowin ® MCU #6112 QEMU R—3 y 7 R — 5 U AR —
ZCHBEEENTZHLOTT, QEMU 1L, &E8F A —Fy=2T7B LY
JEOREERE T VL E R T AR A MU~ U THY | EEOME T T v
N7 4 —LZNELEPIC, I al—a  Er At T4 THEET
Ralb—bFTEET,

10.2 HEEFE

Gowin MCU #/}/39_XT, 7y ZHDOGMD Y7 h7 =T IZ L5
HE#f# oo — e R—FLTWEHA, LTEN-T, BEIOT N
DRI, X7 a—FK «>—) [Programmer] Z#EHLTT Ny 7 LT
WEIT 7 7 ANE T a— RLTLT ANy ZTE2RBLTIEIN, 2
WZ&0, BEIOT Ny FRBPBAEOHRE TH D Z & MRIESILET,
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10 7av=7 FOT Ry

103 F Ry ZE— ]

103 T Xy JE— K

GMD Y7 hu =7 1%, #10-11ZRFTLHIC, &F I E72 Gowin
MCU i, Ty 7E— R, BIOT ANy =2 PR —FLTWET,

K10-1 7Ny 7E—F

MCU &,

TRy TE—R

TNy T —

Gowin_EMPU(GW1NS-
4C)

GDB OpenOCD
Debugging

Gwu2X

GWUSB (dual FTDI)

GWUSB (single FTDI)

J-Link (WinUSB driver)

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

GDB QEMU arm
Debugging

Gowin_EMPU_M1

GDB OpenOCD
Debugging

GWuU2X

GWUSB (dual FTDI)

GWUSB (single FTDI)

J-Link (WinUSB driver)

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

Gowin_EMPU(GW5AS-
25)

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

Gowin_EMPU_M3

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

Gowin_PicoRV32

GDB OpenOCD
Debugging

GWU2X

GWUSB (dual FTDI)

GWUSB (single FTDI)

J-Link (WinUSB driver)

Olimex

GDB QEMU riscv32
Debugging

104 T v 7 HFiE

Arm MCU & X O RISC-V MCU (214, 10-1 IZRT L 22N < oD
DTSy THERD Y £,

o BllED7my =/ N%47 V> LT IDebugAs > Debug

SUG549-2.0J
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Configurations--- Z &R L £ 3°

e V—)L/X— >

£

@ A—z2—/N— >

10-1 Debug

[Debug > Debug Configurations---| (% ) Z &R L

'Run > Debug Configurations---| Z &R L £

WAy workspace_em3_h - GMD

125 cm3_demo

I em3_freertos

1J cm3_gecov_demo
10 ecm3_gprof demo
0 cm3_rtthread_nano

1 cm3_ucos_iii

== cm3_demo

Elle Edit Source Refactor Navigate Search Project Run

iR ‘@"%'.ﬁn E%“\lce‘;

- - 4 - - ‘ r# *

[ Project Explorer X = 08 main.c (€] de e
ES T 8

e-

GRS

char *ptr
int 1 = ¢
unsigned

int mi; ’;;

printf("3
printf("3
printf("3

[#! Problems 4= Tas 8,

%
Q

CDT Build Console [er

Window Help
Run Last Launched

Gowin

Debug Last Launched
Profile Last Launched

Profile History

Profile As

Profile Configurations...
Run History

Run As

Run Configurations...
Debug History

Debug As

Debug Configurations...
Breakpoint Types

Toggle Breakpoint
Toggle Line Breakpoint
Toggle Watchpoint

Toggle Method Breakpoint

Skip All Breakpoints

Remove All Breakpoints

External Tools

Ctrl+F11
F11

Ctrl+Shift+B

Ctrl+Alt+B

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "cm3_demo.elf"

text
29983

data
1764

bss
392

dec
32144

Finished building: cm3_demo.siz

16:48:38 Build Finished. @ errors, @ warnings. (took 9s.246ms)

hex filename
7d9g cm3_demo.elf

— O X
AL MRS W=

Q im|
=8 %o x T @8 mp = O =
2 EEws e %o § O

Wl deme.h

W uarth

U stdieh

@ printf demo(void) : int

| & &% &8 &3

&S 8-S

Debug Configurations| B CT7 /3y 7 E— RDOT /Ny J « Ea—

PR L., TN T AT a sk

#E LE3(1% 10-2),
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ebug Configurations
{ Debug Configurati O X
Create, manage, and run configurations @‘
[§ < |B v - Tt It == e s dPeler
type filter text ‘ - Press the 'New Configuration’ button to create a configuration of the selected type.
[€] C/C++ Application [ - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.
[E] C/C++ Attach to Application - Press the 'Export’ button to export the selected configurations.
[E] C/C++ Container Launcher
=| - Press the 'Duplicate’ button to copy the selected configuration.
[€] C/C++ Postmortem Debugger P he 'Duplicate’ b py the selected configurati
[E] C/C++ Remote Application 3 - Press the 'Delete’ button to remove the selected configuration.
Cif ¢/C++ Unit
. - Press the 'Filter' button to configure filtering options.
[€] GDB Hardware Debugging 7 - Press the Fiter' b i Bealiitterd i
v [c] GDB OpenOCD Dahtinnina [] - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.

5] cm3_dermo det | New Configuration

[E] em3_demo det [Fl New Prototyper o fguration

[€] cm3_demo det (& Export...
[€] em3_demo det Duplicate

[u] - Select launch configuration(s) and then select ‘Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select 'R..e Values' menu item to reset with prototype values,

[£] GDE PyOCD Deby Delete Edit or view an existing configuration by selecting it.
[€] GDB QEMU aarck m
+ [£] GDB QEMU arm | (L Link Protetype...

] cm3 demo det Ui Ciratisfiyes Configure launch perspective settings from the ‘Perspectives’ preference page.

[E] GDB QEMU gnua [l Reset with Prototype Values
[£] GDB QEMU riscv32 Debugaging

[£] GDB QEMU riscv64 Debugging

[£] GDB SEGGER J-Link Debugging

A Launch Group

Filter matched 22 of 24 items

Y
'\'_?/' Debug Close

Arm MCU & RISC-V MCU O7 /3y 7O EIZLL TR &0 T
B

10.5.1 Arm MCU DOF > FORE

#il 2 1Z. Gowin_EMPU(GW1NS-4C)iZ GDB OpenOCD Debugging.
GDB SEGGER J-Link Debugging. # J& U GDB QEMU Arm Debugging 7
Ny JE— RadiR—F L TWET(FE 10-1),

GDB OpenOCD Debugging
1. Main = —

Main B 2—TDOT Ny VR E %X 10-3 I~ L7,

SUG549-2.0J 116(177)
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[ 10-3 Main £ = —
Mainl *- Debugger| B Startup| B Source| ] Common| &, SVD Path

Project:

| cm3_demo Browse...

C/C++ Application:

| Debug\cm3_demo.elf

Variables... Search Project. Browse..
Build (if required) before launching
Build Configuration: | Select Automatically w
() Enable auto build (C) Disable auto build
(®) Use workspace settings Configure Workspace Settings...

2. Debugger t' = —
Debugger £ = —TD7 Ny VEREX X 10-4 L& 10-2 (TR LET,

SUG549-2.0J 17(177)
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X 10-4 Debugger £ = —
£l Main E Debugger| I+ Startup| B Source| [ Commeon | 2, SVD Path

OpenOCD Setup ~
Start OpenOCD locally
Executable path: |${0penocd_path},-’${open0cd_executab|e} Browse... Variables...
Actual executable: |E:\GMD\\toolchain\gowin\openocd\binfopenocd.exe
[to change it use the global or workspace preferences pages or the project properties page)
GDB port:
Telnet port: -
Tel port:
Config options: -f board/gowin_u2x_m3.cfg
Allocate console for OpenOCD Allocate conscle for the telnet connection
GDEB Client Setup
Start GDB session
Executable name: |${cross_preﬂx}gdb${cross_sufﬁx} Browse... | Variables...
Actual executable: |arm—n0ne-eabi—gdb |
Other options: | |
Commands: set mem inaccessible-by-default off
Remote Target
Host name or IP address:
Port number:
[JForce thread list update on suspend v

7% 10-2 Debugger £ = —

10.5 T3y J ORE

FFva v HAE

Start OpenOCD locally A

GDB port 3333

Config options -f board/x.cfg
Arm MCU #45,  x.cfg s BafRIZ#
10-3 2T LB TT,

Start GDB session a

Commands set mem inaccessible-by-default off

# 10-3 OpenOCD #K 7 7 A )V

Arm MCU # TNy H— WAL 7 A IV

Gowin_EMPU(GWINS- | GWU2X gowin_u2x_m3.cfg

4C) GWUSB (dual FTDI) | gowin_ftdi_dual_m3.cfg
GWUSB (single FTDI) gowin_ftdi_single_m3.cfg
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Arm MCU %, TNy I — R 7 A v
J-Link (WinUSB driver) | gowin_jlink_m3.cfg
Gowin_EMPU_M1 GWU2X gowin_u2x_m1.cfg

GWUSB (dual FTDI)

gowin_ftdi_dual_m1.cfg

GWUSB (single FTDI)

gowin_ftdi_single_m1.cfg

J-Link (WinUSB driver)

gowin_jlink_m1.cfg

3. Startup B =—

Startup = —TOT Ny FREZX 10-5 LK 104 IR LET,

10-5 Startup £ = —

Initialization Commands

Initial Reset. Type:

Enable Arm semihosting

Load Symbols and Executable
Load symbals
(®) Use project binary: em3 demo.elf

() Use file:

Symbals offset (hex): I:I

[ Load executable

Use project binary: cm3_demo.elf

Use file:

Runtime Optians
[JDebug in RAM
Run/Restart Commands

Pre-runf/Restart reset

Type: (always executed at Restart)

Workspace...  File System...

Workspace...  File System...

[Jset program counter at (hex):

Set breakpoint at:
Continue

main

7 10-4 Startup £ = —

FFa v RIE
Initial Reset. A
Type init
Enable Arm semihosting s
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FFa v RE
Load symbols s
Load executable X
Debug in RAM X
Pre-run/Restart reset a
Type halt
Set program counter at (hex) -
Set breakpoint at main
Continue A

GDB SEGGER J-Link Debugging

1. Main £ =—

Main £ = —TDOF v 7

X 10-6 Main £ = —

RE & 10-6 IR LET,

[El Main| = Debugger | B+ Startup | % Source | [£] Commeon | &, SVD Path

Project:
| em3_demo Browse...
C/C++ Application:
| Debugicm3_demo.elf
Variables... Search Project... Browse...

Build (if required) before launching

Build Configuration: |Select Automatically

(J) Enable auto build
®) Use workspace settings

2. Debugger &' = —

() Disable auto build

Configure Workspace Settings...

Debugger £ = —TD7 Ny V& EX X 10-7 £ & 10-5 IR LE T,
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X 10-7 Debugger £ = —

Main E Debugger| B= Startup | 5 Source | [C] Common| 2, SVD Path

J-Link GDB Server Setup ~
Start the J-Link GDE server locally [JConnect to running target
Executable path: | ${link_path}/${jlink_gdbserver} Browse... Variables...

Actual executable: |C:fProgram Files (x86)/SEGGER/ILink/ILinkGDBEServerCLexe

(to change it use the global or workspace preferences pages or the project properties page]

Device name: |Cor‘tex—|'\-"|3 | Supported device names
Endianness: (@) Little () Big

Connection: @ USB (@] | | (USB serial or IP namefaddress)
Interface: (O SWD @ JTAG

Initial speed: ) Auto (O Adaptive (®) Fixed kHz
GDE port: 2331
SWO port: 2332 [ Verify downloads []Initialize registers on start

Telnet port: 2333 Local host only [ Silent

Log file: | Browse...

Cther options: |—sing|erun -strict -timeout 0 -nogui

Allocate console for the GDB server [ Allocate console for semihosting and SWOQ

GDE Client Setup

Executable name: |${cross_preﬂx}gdb${cross_suf‘ﬁx} Browse... Variables...

Actual executable: |arm—none—eabi—gdb

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: ||oca|host |

Port number: |2331 |
[[JForce thread list update on suspend

noae o as Y

£ >

%% 10-5 Debugger £ = —

B
Fi

FSa v

&‘

Start the J-Link GDB server locally

Connect to running target X

Device name Bz 1X. Cortex-M3,

Arm MCU 855t 5 E 7 ViR
10-6 I/~ d &Y TY,

Endianness Little

Connection uUSB

Interface JTAG
SWD
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FFa v RE

Initial speed Fixed

GDB port 2331

Verify downloads g

Initialize registers on start g

Local host only s

Silent -

Other options -singlerun -strict -timeout 0 -nogui

Allocate console for semihosting and
SWO

e

Commands

set mem inaccessible-by-default off

# 10-6 Arm MCU T /31 ADET )V

Arm MCU #15,

FORA ZADET I

Gowin_EMPU(GW1NS-4C) Cortex-M3
Gowin_EMPU_M1 Cortex-M1
Gowin_EMPU(GW5AS-25) Cortex-M4
Gowin_EMPU_M3 Cortex-M3

3. Startup B =—

Startup B2 —TO7 Ry FREXX 10-8 &£ 10-7 IR LET,

122(177)




10 7av=7 FOT Ry 10.5 7y 7 Dj

N
&

[X| 10-8 Startup & = —

2 Main | % Debugger | b Startup | B Source | [ Common | &, SVD Path

Initialization Commands

[“Initial Reset and Halt Type: I:l Low speed: kHz

JTAG/SWD Speed: @) Auto (O Adaptive (O Fixed kHz

Enable flash breakpoints
Enable semihosting Console routed to: /] Telnet [] GDE client

Enable SWO CPU freqg: | D Hz. SWO freq: 0 Hz. Port mask: 0x1

Load Symbols and Executable
[ Load symbols
(®) Use project binary: cm3 demo.elf

(0 Use file: Workspace... | File System...

Symbols offset (hex): I:l

[OJLoad executable

Use project binary: cm3_demo.elf

Use file: Workspace... | File System...

Runtime Options
[JRAM application (reload after each reset/restart)

Run/Restart Commands

Pre-run/Restart reset Type: I:l (always executed at Restart)

[[]5et program counter at (hex):

Set breakpoint at:

] Continue

Restore defaults

& 10-7 Startup £ = —

A RE
Initial Reset and Halt a
JTAG/SWD Speed Auto
Enable flash breakpoints v
Enable semihosting Console routed to Telnet
Load symbols v
Load executable X
RAM application (reload after each X
reset/restart)
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Pre-run/Restart reset A

Set program counter at (hex) -

Set breakpoint at main
Continue v
GDB QEMU arm Debugging

Arm MCU #/it > QEMU 7 /3w 7125\ T, 1M QEMUIZ L5 3

2l —ay TR TESHRLTLIIEEN,

10.5.2 RISC-MCU OF v 7 DERE

f5il 21X, Gowin_PicoRV32 |% GDB OpenOCD Debugging. GDB
QEMU riscv32 Debugging 7 /N v 7 & — K& R — h LT ET(F
10-1),

GDB OpenOCD Debugging
1. Main &= —
Main =2 —TO7 Ny ZRELZK 10-9 (TR LET,

B4 10-9 Main £ = —
[El Main| %% Debugger| B+ Startup| & Source| [ Comman| &, SVD Path

Project:

| picorv32_demo Browse...

C/C++ Application:

| Debug\picorv32_demo.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
() Enable auto build () Disable auto build
(® Use workspace settings Configure Workspace Settings...

2. Debugger & = —

Debugger £ = —TDT /Ny FREZIX 10-10 £ # 10-8 [T/R L F
7,
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[X] 10-10 Debugger £ = —

Main nger I Startup | i Source | [ Common | &, SVD Path
OpenOCD Setup “
Start OpenOCD locally
Executable path: |S{Openocd_path}f${openocd_executable} Browse...| | Variables...
Actual executable: |E:\GMD\\toolchain\gowin\openocd\bin{openocd.exe
(to change it use the global or workspace preferences pages or the project properties page)
GDB port:
Telnet port:
Tel port:
Config options: -f board/gowin_u2x_pico.cfg
Allocate console for OpenOCD Allocate console for the telnet connection
GDB Client Setup
Start GDB session
Executable name: |${cross_preﬁx}gdb${cross_sufﬁx} Browse.. Variables..
Actual executable: |riscv—none—e|f—gdb |
Other options: | |
Commands: set mem inaccessible-by-default off
set arch risovirv32
set remotetimeout 250
Remote Target
Host name or IP address:
Port number:
[JForce thread list update on suspend o
£ >

7% 10-8 Debugger £ = —

F7rav RIE

Start OpenOCD locally A

GDB port 3333

Config options -f board/x.cfg

RISC-V MCU #Li D x.cfg xFit-BafRITEE
10-9 12" &Y TY,

Start GDB session

r

Commands

set mem inaccessible-by-default off
set arch riscv:rv32
set remotetimeout 250
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% 10-9 OpenOCD #RR 7 7 A v

RISC-V MCU i/, TN H— W7 7 A v
Gowin_PicoRV32 GWuU2X

gowin_u2x_pico.cfg

GWUSB (dual FTDI) gowin_ftdi_dual_pico.cfg

GWUSB (single FTDI) gowin_ftdi_single_pico.cfg

J-Link (WinUSB driver) | gowin_jlink_pico.cfg

Olimex gowin_olimex_pico.cfg

3. Startup b= —

Startup £ =2 —TOT Ny FREZKX 10-11 L& 10-10 IR L £ T,
X 10-11 Startup & = —

(2] Main | %¥ Debugger | B Startup| - Source | [£] Common| &, SVD Path

Initialization Commands

[“]Initial Reset. Type:

[JEnable Arm semihosting

Load Symbols and Executable

] Load symbals

(®) Use project binary: picorv32 demo.elf
(O Use file:

Symbols offset (hex): I:I

[ Load executable
(®) Use project binary: picorv32_demo.elf
(O Use file:

Executable offset (hex): I:I

Runtime Options

Debug in RAM

Workspace... | | File System...

Workspace... | | File System...

Run/Restart Commands

7] Pre-run/Restart reset Type: [always executed at Restart)

[set program counter at (hex):

[“]5et breakpoint at:

[ Continue

3% 10-10 Startup £ = —

FF g B E
Initial Reset. A

SUG549-2.0J
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FTa v RE
Type init
Enable Arm semihosting X
Load symbols s
Load executable X
Debug in RAM s
Pre-run/Restart reset a
Type halt
Set program counter at (hex) -
Set breakpoint at main
Continue J

GDB QEMU riscv32 Debugging

RISC-V MCU &5 QEMU 773w 71220\ Tid, 11 QEMU IZ L %

T

10.6 27 P DEST

%1%, Gowin EMPU(GWINS-4C)7 1= 7 k& E4T3 B4

Segger J-Link =X = L— & — &Ml T& £,

10.6.1 T3y 7 « E o —DiEH)

SUG549-2.0J

Ral—vary TRy TEBRBRLTIEIN,

TRy T DOREM%., Debug] 227 Uy 7 LTT Ny « Ea—Zig

BL., 7rvxs k% LET(R 10-12),
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X 10-12 53y 7"« B 2 —0D#EHE)

{4 workspace test - em3_demo/sre/project/print/printf_dema.c - GMD

File Edit Source Refactor Navigate Search Project Run Gowin Window Help

[

i | & [=ERNES

4§ Debug X [ Project Explorer =/

v 58 cm3_demo.elf
v P Thread #1 57005 (Suspended : Step)
= printf demo() at printf_demo.c:50 0x12c
= main{ at main.c:60 0x19c
4 JLinkGDBServerCLexe
4 arm-none-eabi-gdb
4 Semihosting and SWV

S Y 1
i+ 8 = 8
v [] em3_demo Debug jlink [GDB SEGGER J-Link Debuggi

lema.h

[ S Wi~ 0- Q@5 9~
[8 printf demo.c X [£ mainc
e, /{Tx interrupt
e, //RX interrupt
e, /#Tx overflow interrupt
8); //Rx overflow interrupt

char *ptr =
int i = 5;
unsigned int bs =
int mi;

“Hello world!™;

sizeof(int)*8;

mio= (1 << (bs-1)) + 1;

printf("%s\r\n", ptr);
printf("%d = 5\r\n", i);

printf("%d = - max integer\r\n", mi);
printf("char % = 'a'\rin", ‘a');
printf("hex %x = Ff\r\n", exff);
printf("hex %@2x = @e\r\n", @);
printf("signed %d = unsigned %u
printf("%d ¥s(s)*, 0, "message”);
printf("\r\n");

printf("%d ¥s(s) with ¥8\r\n", @, "message");

4

LI

= hex Brin", -3, -3, -3);

- o x

oo
= B ®=Var.. X % Bre.. @ Ex. T Per.
) B
Name Type Value

» ptr 0x7020 <_.
0G9= i int 5
049= bs

09= mi int

char *

unsigned i.. 32
-2147483...

Q i®| B

= 0

[
el

while(1

Bl Console i Registers [2] Problems (3 Executables
B comss x

Helle world!
5=5
-2147483647 = -
char a = 'a’
hex ff = ff

s

max integer

Writable

o
Ew BE| =0

B Terminal % @ Debugger Console [] Memory B 17|

Smart Insert 50:1:1257 L]

10.6.2 Ty THED A S a3 v

SUG549-2.0J

TNy THERED A 7 a IFFRA10-1M1 IR T & B0 TT,

#£10-11 Ty SO AT 3 v

AV NS

KgBe D

Resume ( g )

—FHEIEF DTNy e ALy RO
(ks s TAPESCH

Suspend ( ooy

TRy T« Ay RE—FEELET

Terminate ()

TNy« Ay RefFlk LET

Step Into (=)

TRy T« ALy ROBEDAT— k
AV MIAT v T A L, VT B
CNHLEFITLET

Step Over (=*)

FNRyJ e Ay ROBEO AT —
ALV NMTAT v AL, V7B
MHLEAR Y7 LET

Step Return (-7

FRy e ALy ROBEDO AT — K
AL MIAT AL, O L
WRDETEITLET

13
Restart (=)

BEOT Ny 7« Ay REfEIEL,
HLWT ARy 7« 2Ly REHRBRELE
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A Sa v

HEBE D7

‘é—

Instruction Stepping Mode

(1%

Wrty 7Y s Ba—|ZAY, Ty
TIUMBICAT v TA v LET

FNyF e ALy REBE%, GMD Y 7 b7 = TS T 573y
J e Ba—%HBEMICFRHLET, HEDOT Ny « BEa—% 0T

WZiE, 101317 X918, A=a— 33— >
> Other---] #&R L EJ, [Show View > Debug|

['Window > Show View
M= A ATV IS

Mo, BRTDHT NNy s Ba—aRRLES (M10-14),

10-13 Window > Show View > Other-:-

W workspace test - cm3_demo/sro/project/printf/printf demo.c - GMD

File Edit
[mif @ |
B v Bl v 03 (0w b -
%5 Debug X [ Project Explorer

B %] i

Source Refactor

)

=

+ [£] cm3_demo Debug jlink [GDB SEGGER J-

v [ em3_demo.elf

~ @ Thread #1 57005 (Suspended : Ste

main() at main.c:60 0x19c
s JLinkGDBServerCLexe

s arm-none-sabi-gdb

s Semihosting and SWV

Navigate
Bie|mn

printf_demo( at printf_demo.c

- O >
Search Project Run Gowin  Window Help
[ ] .If‘f| i New Window L-®s -
Editor > Q §>| 15
>
[h] deme.h [] printf_de GpemEE = 0 @V x %B & Bp T 0O
22 #include <stdioc.h> Show View » Breakpoints Alt+Shift+Q, B |F =% 8
; Perspective 3 Console Alt+Shift+Q, € lalue
a3 g ‘hitions: */ .
fJ Definitions: Navigation N Debug KT020 =
= . . . Debugger Console
f/Application entry Frfrmress 99
= int printf_demo(voi Debug Sources 2
{ 3 147483...
SystemInit(); //Initializes sy: Erszsszmly
uart_init(UARTE, //Initializes UAF &) Error Log Alt+Shift+Q, L
38488, .-’_.’.Baud'ate Y Executables
1, /iTx
1, //Rx &' Expressions
e, //Tx interrupt Memo
e, //Rx interrupt D e
e, //Tx overflow int @ Memory Browser
2); //BRx overflow int B, Modules
char *ptr = "Hello world!™; EE Outline Alt+Shift+Q, ©
int i =d5; b ; . %, Peripherals
unsigned int bs = sizeof(int)*s; —
. 8 (int)*8; [0 Problems Alt+Shift+Q, X
= =g Progress
& Consale % 1Y Registers (2] Problems 3 Executa By Project Explorer = B8
it Registers 2~
cm3_demo Debug jlink [GDB SEGGER J-Link Debugging] — Signals
Read 4 bytes @ address @xPe@@@eCs (Data = @xFas = ~
Read 4 bytes (i address @x@@eee19C (Data - ex4gl [k lemplates
Reading 8 bytes @ address @xeeee762@ & Terminal
Reading 8 bytes @ address exeees7e23
Reading 8 bytes [ address @x@eea7628 B Trace Control
Reading 8 bytes @ address exeee07023 (x)= Variables Alt+Shift+Q, V
W
< Other... Ale+Shift+Q, Q >
d
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[ 10-14 Debug View

r Show View

| type filter text

V|?_=> Debug

........5;....5;.;kaints
% Debug
G Debugger Console
£% Debug Sources
D Executables
&9 Expressions
{2 Launch Configurations
A Memory
[ Memory Browser
B\, Modules

85 0S Resources
= Y S

Open

Cancel

LIFC, K<HEREINDGT ANy 7« Ba—2W0 < O0fifai LET,

10.71 A€V « E=2—

AFEY « Ba—iE, AFY - E=F—0DUXAMNERTTBTTLDA
TV EREBLIOEE LEI(X10-15), FAETY « E=H—L, —
AT RLAFLEFERICEVBEIND A Y fHIBUCEEMT 6T
D, HEAEY « =X —OT — X FEHROERE A TR RTEET,

X 10-15 AFY » Ea—

& Console 1 Registers [2] Problems (3 Executables & Terminal B} Debugger Console [ Memory X = g
oy e (ot DS %~ 8
Monitors = 3 3 [printf demo : 0x80 <Hex= X |E23 New Renderings...|

@ printf_ demo Address  0-3 4-7 8-B C-F ~

00000080 03040000 05040000 07040000

00000090 09040000 0B040000 00040000 0OF040000

000000A0 11040000 13040000 15040000 17040000

00000080 19040000 18040000 10040000 1F040000

000000C0O  B0B588BO 04AFD0FD ABF90023 03930023

00000000 02920023 01930023 00930123 01224FF4

000000ED  16414FFD 402000F0 ASF81E4B FBG00523

Q00000F0 BEG02023 7B607BG3 0130122 02FAD3F3

00000100  01333B60 Fo681848 00FOABFA B9681748

00000110  OOFOA4FA 39681648 00FOAOFA 61211548

00000120  OOFOOCFA FF211448 00F098FA 00211348

00000130  OOFD94FA 6FF00203 6FF00202 GFFO0201

00000140  OF4800F0 BEFAOFAA 00210F48 DOFOB6FA

00000150  OE4B800F0 E9FAOB4A 00210D48 DOFO7EFA

00000160  FEE7O0BF 20700000 30700000 38700000

00000170 44700000 5C700000 6C700000 7C700000
00000180 BCY00000 BO700000 B8700000 C4700000 v

SUG549-2.0J
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AEY « T=F—DIER

1. Vv 7 8% RHEIL L%, Ty 7 « Ea—D0bEHLIEWA L
v RETIFA S v 7 k2@ L £ 97(4 10-16),

10-16 B L72WAR Ly RERIZRF v 7 2FR

%5 Debug ¥ [ Project Explorer = | i+ § = 8
v [£] cm3_demo Debug jlink [GDB SEGGER J-Link Debugging]
v F cm3_demo.elf

~ f® Thread #1 57005 (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)
printf_demof() at printf_demo.c:56 0x160

= main() at main.c:60 0x1%c
s JLinkGDBServerCLexe
s arm-none-eabi-gdb
w| Semihosting and SWV

2. A%®Y - =—7T, [Monitors > Add Memory Monitor] ()% %41 L

£9 (X 10-17), Monitor Memory] 7 ¢ > KT, HHIDOAEDY -
7 RUAERIEIAE AT L E7(X 10-18),
X 10-17 Add Memory Monitor

B Console 1 Registers [2 Problems (3 Executables {Terminal E} Debugger Console [ Memary X =

g 5 o128 B % -

woo | O

Manitars x & [prirn‘:[_demo <Hex= |I=23 New Renderings...|
[

& prinlf_derr‘ Add Memory Monitor knitor: printf_demo : 0xB0

Select rendering(s) to create:

Floating Paint
Hex

ASCI

Signed Integer

Add Rendering(s)

Unsigned Integer
Hex Integer

SUG549-2.0J 131(177)
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[X] 10-18 Monitor Memory

Maonitor Memo 4
ry

Enter address or expression to
manitor:

‘ printf_demo w

\

3. AFY «Ea—TlE, 774/ FT1OOREREXDAEY « LA
F—MNERREINET (X 10-19),

X 10-19 IERFERDAEY « L FT—

& Console 1 Registers [2] Problems (3 Executables & Terminal B} Debugger Console [ Memory X = g
my o 5 oo 106 5 5] 5 - &

Monitars e X & printf_demao : 0x80 <Hex= X |E33 MNew Renderings...|
@ printf_ demo Address  0-3 4-7 8-B C-F ~

00000080 03040000 05040000 07040000
00000090 09040000  OBO40DO0  ODO40000  OF040000
000000A0 11040000 13040000 15040000 17040000
0000D0BO 19040000  1B04000C  1D040000  1F040000
000000CO  B0BSS8BBO  O4AFOOFQ  ABFO0023 03930023
000000D0 02930023 01930023 00930123  D1224FF4
OODDDOED  16414FF0  402000F0  ASFBIE4E  FB600523
00000OF  BB602023  7BGO7BGE  013B0122  D2FAD3F3
00000100  01333B60  F9681848  OOFOABFA  BIGBI748
00000110  OOFOA4FA 39681648  OOFOAOFA 51211548
00000120  OOFOOCFA  FF211448  OOFOS8FA 00211348
00000130  OOFOO4FA  6FFO0203  6FF00202  GFFO0201
00000140  OF4800F0  SBFAOF4A  00210F48  OOFOBGFA
00000150  OE4800F0  EQFAOB4A  00210D48  OOFOTEFA
00000160  FEE700BF 20700000 30700000 38700000
00000170 44700000  5C700000  6C700000  7C700000
00000180  8C700000  BO700000  BB700000  C4700000

F72. TNew Renderings--- > Floating Point > Add Rendering(s)] %
R L C(X 10-20), HEVNSEIEADOAEY « LU X T —%2EKT 5 2
EbTEET (®10-21),
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X 10-20 B/ N AEFERD AEY - LI ¥ T —%1ER

B Console ! Registers [2 Problems (3 Executables /& Terminal G} Debugger Console [ Memory X = B8
my g [5 o] 8] %) % v 8
Manitors = 3 5 | printf demo <Hex= |ﬂ:= Mew Renderings...l
@ printf demo |l\-"|emt:rrg.r Monitor: printf_demo : 0xB0

Select rendering(s) to create:

Hex

ASCI

Signed Integer
Unsigned Integer
Hex Integer

B 1021 BB/ NBURHRDAEY « LU F T —

& Console 1} Registers [ Problems (3 Executables /@ Terminal G} Debugger Console [ Memory = 8
m g 3 o | o8| B 8 - 8
Monitors s 3% 3 |printf demo <Hex= |prir|tf_demo : 0x80 <Floating Point= > |l32= New Renderings...|
% printf demo BxBEEEREEE  1.886328E-19 Infinity Infinity Infinity A
axeeaesale  Infinity Infinity Infinity 0.800000E0
BxepasRa28  0.000000ER @.BpRERRER @.eeaeeaER Infinity
axeeaesa3e  Infinity 6.000000E0 Infinity Infinity
axeeaesads  Infinity Infinity Infinity Infinity
axeeaesase  Infinity Infinity Infinity Infinity
axeepesese  Infinity Infinity 9.e00000E0 Infinity
axeeeeee’e  Infinity Infinity Infinity Infinity
©x8ee8e8s8 | Infinity Infinity Infinity Infinity
@xepeaea28  Infinity Infinity Infinity Infinity
Bx800080A8  Infinity Infinity Infinity Infinity
axeeaessEe  Infinity Infinity Infinity Infinity
Bxepaepace -9.946888E-1@ -1.593826E29 6.991763E-18 G.978825E-18
EepaapaDe 6.978024E-18 6.978@23E-18 7.824232E-18 -G.564381E31
axepaeRaEe -2.565683E29 -1.586123E29 1.841834E7 7.238481E-18
axeaaapara 8.694181E-18 4.748375E24 1.751488E-18 -1.845626E31
axepasales 5.395651E19 1.568679E5 -4,385868E35 1.558429E5
exbaaeelle -4.282822E35 1.548169ES -4.178176E35 1.527@95E5
exbaaeelie -4.874338E35 1.516888ES -3.978485E35 1.586680E5
B A 3 T OL£LSE£INCIC 3 SATINACTIC 37 N £1nonsc 30 Tefinis. &7

4. AEY « LU T—NOEEOSLHELEZ Vv 7 L, Ry 7T v 7T
HRay7rHE v A=a—5 [Endian] Z&IR$ 2 L. F— X Fmw

DAL NI —F—F 2T R

10-22),

VABNLY A AEEETEET (K
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X 10-22 XA b F—F —DHRE

& Console 1 Registers [2! Problems (3 Executables (& Terminal [} Debugger Console [ Memory x = B8
mpee 5 o8| DS 8 - 8
Monitars s 3¢ 5% |printf demo <Hex= |prir|lf_demo «Floating Point= |lﬂ3 New Renderings...|
C arriisEme Bx0PEERREE  1.086320E-10 Infinity Infinity Infinity ~
0x00BOOE 65 Add Watchpoint (C/C++).. finity 8.000800E0
exbaateq Find and Replace Ctrl+F 00800050 Infinity
axecaeed finity Infinity
exeppeed oe  Add Rendering finity Infinity
Bxeeeeed 3¢ Remove Rendering finity Infinity
EYELEEL S e Infinity
[ Erifan ’ Big finity
BxB00008 Floating Point Type H] . Little finity
BxeeaeRa Displayed Precision > ifinity Infinity
Bx6pesea Columns » ifinity Infinity
Bxeanena Update Mode y Mfinity Infinity
axbaaaes 991763E-18 6.978825E-18
ax680808 Copy To Clipboard ©24232E-18  -6.564301E31
Axeeee0a Copy Address B41834E7 7.230481E-18
2xPEEeeE Mezsn e Pase ks 751489E-18  -1.P45626E3L
axeaaaal Refresh 3B586BE3S 1.558429E5
1. 178176E35 1.527895E5
Bxbaaeel2e -4,.874338E35 1.516880E5 -3.978485E35 1.5866808E5
MR 3 I @E£EINCIC 2 QoATNCTIC I7T N <£1non>c 20 TemFsmadar &7

HZENLVHNOAEVEEEETHI EHTEETD, AUl filz A
THLTUTTANT Ty a LET,
5. 70l 7 AFEITHIL, SN TOWDINEBEDRENR TCERINET
(4 10-23),

Xl 10-23 AN AR DR

& Console 1 Registers [% Problems (3 Executables (& Terminal G Debugger Console [ Memory = 0
vy e 5 o8] ] 5B - ¢

Monitors o XK % printf_demo : 0x80 <Hex= X |prinlf_demo <Floating Point= |E2= New Renderings...|

@ printf_demo Address 4-7 8-B C-F "
00000000 a4 89030000 4 D1030000 , D3030000
00000010 , D3030000 4 D7030000 4 D9030000 4 00000000
00000020 4 00000000 4 00000000 4 00000000 5 DBO30000
00000030 4 DDO30000 4 00000000 , DFO30000 4 E1030000
00000040 4 E3030000 4 ES030000 4 E7030000 4 ES030000
00000050 4 EBO30000 4 EDO30000 , EFO30000 4 F1030000
00000060 4 F3030000 4 F5030000 4 00000000 4 F7030000
00000070 5 FOO030000 4 FBO30000 , FDO30000 , FROZ0000
00000080 4 01040000 4 03040000 4 05040000 , 07040000
00000090 4 09040000 4 O0BO40000 , 0DO40000 . OFO40000
000000A0 4 11040000 4 13040000 4 15040000 4 17040000
000000B0 » 19040000 4 18040000 4 10040000 4 TFO40000
000000C0 4 S0B588B0 4 O04AFDOFD 4 ABFO0023 4 03930023
00000000 4 02930023 4 01930023 4 00930123 4 01224FF4
000000ED 4 16414FF0 4 402000F0 4 ASFB1E4E 4 FBG00523
000000FD 4 BB602023 4 7B607BOS , 013B0122 4 02FAO3F3
00000100 4 013323B60 4 FOGB1848 4 OOFOABFA , BOGB1748 e

VR Y U THRORE
AEY « LA TET 74NV P TEOTHRA N TCERINET, U
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YEV T ENTT—HET FURAEZRR L AT 2121E, BLFoF
IEZZ ML T 7230,

1. AEVU « £¥=2—7T [View Menu] (E YERIRL, Ry 7T v 745 R

a2y FHE A =a—)»5 [Traditional Rendering Preferences -] &
721% [Floating Point Rendering Preferences---| Z &4 2% &, 1tk
DX E TR B NMRERADO AT L X T—D L XY U TRhR
B E H [ 23 R~ S AU E (X 10-24),

X 1024 Vo F Y VU TR OFRE

B Console 1 Registers [2] Problems 3 Executables /@ Terminal [} Debugger Console [ Memory x = B8
my oy 3o |0t BS) 5 ~ 8
Monitors a B & printf_demo : 0x80 «Hex= * | printf_demo <Flog Layout »
@ printf_demo Address  0-3 4-7 8-B Find/Replace...
00000000 JECERIEERRN. 50020000 & D103 ENext
00000010 4 DS030000 4 D7030000  D90: Traditional Rendering Preferences...
00000020 4 00000000 4 00000000 A 0000 e
00000030 4 DDO030000 , 00000000 4 DFOZ —
00000040 5 E3030000 4 ES030000 , E703 | Fleoating Point Rendering Preferences ...
00000050 4 EB030000 , EDO30000 o EFO3. .~ —
00000060 4 F3030000 4 F5030000 4 00000000 A F7030000
00000070 4 F9030000 4 FBO30000 4 FDO30000 4 FRO30000
00000080 5 01040000 4 03040000 4 05040000 4 07040000
00000090 5 09040000 4 OBO40000 4 0DO40000 A OFO40000
000000A0 4 11040000 4 13040000 4 15040000 4 17040000
000000B0 4 19040000 4 1B040000 4 10040000 A 1F0O40000
000000C0O 4 BOBSBBBO , O4AFO0FD 4 ABFO0023 4 03930023
000000D0 4 02930023 4 01930023 4 00030123 4 01224FF4
000000EQ 4 16414FF0 4 402000F0 4 ASFBI1E4B 4 FB600523
000000F0 4 BBG02023 , 7BGO7TBGB 4 013B0122 4 02FAOQ3F3
00000100 4 01333B60 4 FI9681848 4 OOFOABFA 4 B96B1748 e

2. fzx1x. [Preferences > C/C++ > Debug > Traditional Memory
Rendering > Use Global Text Color] ®F = v 7 Z4h3L, 7% &
e WT—"NAZ~AAXTEDH L7220 £9(X4 10-25),
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X 1025 AEY - LR Y IR OBE

A Preferences (Filtered) O e
|type filter text X | Traditional Memory Rendering - -
v CfC++

Traditional Memory Rendering

v Debug - . [JUse Global Text Color
Traditional Memory Rendering
Text Color: |:|
Brighten Alternate Cells I

Use Global Background Color
Background Color: |:|
Changed Color: - [JBald [italic [ Box

Edit Color: - [JBald [Altalic [ Box
Use Global Selection Color

Selection Color: -
Edit Buffer

(® Save on Enter, Cancel on Focus Lost

(O Save on Enter or Focus Lost
History Trail Levels I

Show cross reference informationE.g. Variables, Registers

Restore Defaults Apply
@ eh ©
Eaz—0DY—/N—

AEY « Ba—0DY— L= 2%, LLFOBREREG TN TWET,

o Import ("4) :HEESNIEAEVMEDOE Y bEAVR—FLET(X
10-26),

X| 10-26 Import Memory

W Impart Memary O d

Format:

Restore to address: |ng

File name: | Browse...

[J5croll to restore address

@ OK Cancel

om0

® Export(v ): AEV - LU X T—IZLoTERRINTEAEVEE T 7
A7 AR — b LET (X 10-27),
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[X] 10-27 Export Memory

Wr Export Memory O x>

Format: Plain Text . +

Start address: |DxD End address: |0x0 | Length: |U
File name: | | Browse...
':?)' oK Cancel

GMD V7 Fo =71, AEY «+ T—=HDA K=Kz AKR—=1
(2. Plain Text, RAW Binary, SRecord ® 3 SO Z VR — KL TWE
7, Plain Text & RAW Binary i%, —#&AIC L <H S E9, Plain Text
WX 16 EE NG EN., 1354 M2 25D 16 EXXFERRM S E T,
RAW Binary (21331 FUERNEENE T,

1072 A €Y « 75 % « Ea—

A€ VU « 77 ¥ (Memory Brower)t = —|%, 7 rt 2« XEU DK

BLEEFEZITITODAEY « Ea—DORFEE 2—T1,

AEY = F—DIERR

1. 7ur 75z —WEilktgk, A€ - 7708 - Ea—DOF7F A MRy
JACHBIOAEY - T RVRAFEIXEZATIL, TGol 27V v 7
LTAEY « =& —%1E5K L £9(X 10-28),

1028 A €Y - T5UH « Ea—

B Console i Registers [£] Problems & Terminal [@ Memory Browser X [} Debugger Console = 0
| e
] 8

|printf_demo V| Go | | New Tab
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2. AV - TT7UY - B a—TlL, T 74/ FT1ODREREARD A E
e LU T—0nFranET (X10-29),

X 10-29 $ERFERDAEY « LU FTF—

B Console ¥} Registers [% Problems @ Terminal [0 Memory Browser % [§} Debugger Console = b
i
&

Tl
win 101 | [=
pri tf demo

V| Go | | New Tab

0x80 - printf demo =Traditional=

axpoeoeaie ooepa48l COOORLES S @epeada7 Baeoa4ab D i iesaai i iasaas i ~
Gwbppaaa0C  GRRRALAF 00000411 GEG86413 COCEELLS BEEERLLT DOLEE4A10 pEERRL1E e aa e aaaaaa e e aaaaas e
Ox0000R6E8 GOG641D CEEEA41F BABSBSEA FOROAFAL 2300F9AE 23009303 23009302  .........p. T 0cllHL L L HL L8
exeoppaald 238689381 25019500 F44F2261 FO4F4116 Fe@B2848 451EFSAS 238568F0 wead L BH."00. 2000 LO¥G.KOT LB
@xBeaRRare 232060BB GE7BGEVE 22013801 FIE3FAR2 6A3B3301 431868F0 FAABFeEe »° #{ [h.;.".0.4.3; 0h.H.870
@xeeaeelaC  481768B0 FAAAFEGG 48166830 FAADFEEG 48152161 FAOCFREE 481421FF  *h.H.0HI9h.H.8 dal.H.4.0¢1.H
axbppeal2s FASSFEEE 45152100 FAS4F@EE 0S0ZFOGF B202FBEF 0LEZFE0F Fo@B4oer LB.0. ! H.8. 008, .08, .08, . .H.O
@xpeae0l44 4ABFFABE 450F2100 FABGFO@E FOCCAELE 4ARBFAED 423002100 FATEF@Ee  .0.J.! . H.8.0.H.060.3. 1 . H.8~0
@xeearRl6e BFBAET7FE GECETVE2E ARRATA3A 0OCOTE3E GARRTA44 COBETESC BERRTAEC  pc.: p..@p..Sp..Dp..p..1p..
2x0008A17C @@BBTOTC BENE7ASC PRRATAEG COOATOES PABBTACA DERATACS AFRBESEe  |p...p..°p.. p..Ap..Ep...p."
@xpeaeelo8 FFI92F7FF 45182300 BS80EDEA AFCCEREE GABIGAFE 2300607A ERBCELTE  ¥+.¥. #.F.M.u.". "¢ 17z . #{a.3
@x0eaee1E4 GIVBREBA FOO34413 461930600 2040F24F FBCAFERE 33016076 68786178 2h{i.D.0.@.FO3@ .aﬁd{i .3{afh
axeppppalle 429A697A 65VEDSEE 37184618 EDE646ED AF@@B488 40BEDEFEE 47706CE Zi.BiC"{h.F.?l&'- LK .4pa
axbepealEC  AFBBB488 4CEDEFEE 4778BCEE AFOOE4CE 46BDEF@E 4770EC50 AF@aB4se F.MpG. . . gMF.MpG. . "
@xeeae0208 46BDBFE@ 4770BCEE AFBBB4EA 45EDBFEE 4770B(808 AFOOBAE0 46BDBFERB . MF . MpG. 7.7,

Bubpppa224 A77BBCBE AFEEE4SE 46BDBF@@ 477EECEE BREEE5ER COFEAFEE BBTABRED LEPGL LT LR L MpGLpL T T
exboppa24s 68766838 V5SEEZDE B2DB6B3B cABETVGVE 76BBB2DE BZDECAFE 6B3BT76FE j“{hﬂ’;'u’J'hljz{'u’:-:-jljzn\{f,ljtl;ﬁ\l’jk Y]

FE NSO AEY « LU X T—2{ERT A L TEET,
ViewMenu] ( £ ) Z25BIRL. Ay 77 v 7T5 oy FRwL - 2

== —/ 5 [Default Rendering > Floating Point > New Tab] #72 U v 7
L CEE/NERTERDAEY -« LU X T —%2ERLET (X 10-30 &

10'31)0

& 10-30 ZEV/NEARFERD AE Y - L& T —DIER

B Console 1! Registers [ Problems @ Terminal [ Memory Browser ¥ [} Debugger Console = B8
wy e | £ ot

Floating Point Default Rendering H
0xB0 - printf_demo =Traditional> X . Traditional Find/Replace...
axbaaaaEEe oBBBE4EL BEEEELES 405 Baa88487 Bepee4aE peBBBLBD  ..... Eind Next
exooaaaadC oopeed4er co0EE411 BRRRR413 BEEEE415 acaaeR4lT COOEE410 aRBREA1E  ..... -

B B N Clear Expressions

@xpoeoeRBEs 00000410 COCOCALF BBSBE50R FODOAFDL 230BFOAB 25000305 23089382 ...
Gwppppaald 23809301 23015300 F44F2201 FO4F4116 FRRE2040 AE1EFEAS 2308560FB LeWBL L BUT058.L08@ LO%e KO LB
Ox000080Fra 232060BB GE7E6E7E 22013601 F3A3FAG2 AA3B3301 451868F9 FAABFE8R » #{ [h.;.".0.d.3; 0h.H.87d
@xeaeealeC 48176889 FAALFEOC 48166839 FAAOFOO0 48152161 FAICFA0E 481421FF  *h.H.dHOSh.H.8 da!.H.8.0¥!.H
@xpeaeal28 FADSFEE9 45132100 FAD4F@ER 0S02FRGF B2B2FO6F 0LO2FOGF FRRR43eF  .4.0.!.H.8.000. . 08..00. . .H.8
8x0808080144 4MBFFASB 420F2106 FASEFO80 FEEO4SGE 4ABBFAED 43602100 FAJEFR@®  .0.J.!.H.38.0.H.8&0.].! .H.d~d
@xeeaRel6e BFEAEVFE GOCGT7C20 BRARTA30 GOCATEZE AREATE44 0OC0TASC @BRRTREC  pc.: p..@p..2p..0Dp..p..1p..
2xBEEeAl7C @BBRTETC PANG7AGC PERRTABE DORA7EES EEATACA GO0BTOCE AFPBBSE8  |p...p..°p...p..Ap. T
@xeeaeslas FF92F7FF 46182300 BSBEBDS8R AFCEEREE GRBIGEFS 23006074 EBBCELTE  §+.V.5.F.M.u. 7. ¢" 172" . #{a.a
@xeeara1B4 6OVBGEBA FO034413 46193000 2040F04F FBCAFBEE 33016978 687B617E  Sh{i.D.0.@8.F080 .aéqﬂ{i .3{afh
Gwppppalle 420986974 6EVEDSEE 37184618 BEDSR4GED AFBRB4BE 4CEDEFEE 4770BCER Zi.BiC"{h.F.?l&’ . KF . KpG
exapaaalEC AFBBB4BE 46EDEFEE 4778BC80 AFEEE450 46BDEFEE 4778EC50 AF@RB480 LHpG. LT L GMF MpaL Tl T
axooaaazas 46BDBFEE 4778EC50 AFBBB488 4cEDEFGE 4778BCE8 AFEEE4EE 46BDEFBR
axooep224 4770BC3@ AFOOE450 46BDBF@R 4770ECEE DBEEE58G COFEAFGD GBT7AGREY
Bxwbppaa248 637B6B3B YoIEE2DE B2DB683B cABEVEVE 76BBB2DB E2DECAFE 6B3B76FB j‘{hEﬂ;'ujhljz{.a.-:-jljzhvﬂjﬂ1ﬁvjk W
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X 10-31 28/ NERTERDAEY « LU FT—

B Console i} Registers {2 Problems B Terminal [J Memory Browser X [§) Debugger Conscle = B8
g
g

[LIT TN 5
4 | [=J =

|

[print demdl " |lGo | [NewTeb]
-—

0x80 - printf_demo =Traditional= (0:(80 - printf_demo =<Floating Point>

exeaeapasds  Infinity Infinity Infinity Infinity Infinity ~
exeeaepass  Infinity Infinity Infinity Infinity Infinity

@xeeaepaAs  Infinity Infinity Infinity Infinity Infinity

BxaepaaaBC Infinity -9.945388E-18@ -1.593826E29 6.991763E-18 6.97@RB25E-13

Bcaaaaaaie G6.9780B24E-18 6.978823E-18 7.824232E-18 -6.564381E31 -2.565683E29

@xeppoRREL -1.5386123E29 1.841834E7 7.238481E-18 8.694101E-18 4.748375E24

Bxeaaaaars 1.7514808E-18 -1.845626E31 5.395651E19 1.568679E5 -4.385868E35

Bocaaaaalac 1.558429E5 -4.282822E35 1.548169E5 -4.178176E35 1.527@895E5

axeepaale  -4.874330E35 1.516888E5 -3.978485E35 1.586688E5 -3.866639E35

Bxaaaaal134 3.847957VE-37 9.619893E-38 Infinity -1.588848E29 2.358947E6

Bxapaaal4s 1.465640E5 -3.583178E35 -1.588@48E29 2.283434E6 1.445168E5

BxeepaalsC  -3.389278E35 -5.835399E-1 Infinity Infinity Infinity

@xeeaeel7e  Infinity Infinity Infinity Infinity Infinity

exeeaenlas  Infinity Infinity Infinity Infinity -1.1786081E-18

Bcapaaalas Infinity 9.736750E3 -9.591895E-7 -1.178425E-18@ 1.868636E20

AxaaaaalAC 6.959324E-18 -4.846281E19 1.899593E25 -9.558184E34 9.884000E3 W

3. AFY - LU T—NOEEDEHEA7 Vv 7 L, Ry T T v 7T
HRayFE g A =a—5 [Endian] Z2&IRT 5L, F—XFR
DA, FF—=F—F 21T T7 RLU R A XEEFRTEET (K
10-32),

X 10-32 XA M F—F —DRIE

B Console ! Registers [2 Problems @ Terminal @ Memory Browser %  [§} Debugger Console = B8
3

@
g | i )

|printf_demo V| Go | |New Tab
0x80 - printf_demo =Traditional= * ™. _0x80 - printf_demo =Floating Point= j
oxepe00080 o . O DODEDAOE BBBBBABD  .uer.iiiiiiiiiiaiaaiiiiaaas A
oxooposooc o & AddWatchpoint (C/C++).. S oooouiio BoBRRAIE T
@xeneneans o Find and Replace Cirl+F g 0200005 23009302  .........u.%. LGl.#. . .. 8
0x0eea0804 2 Panes , 1@ 4B1EFSAS 230560FB  ...#...%."006.A00Q .3¥6.K0 .
BxBABRBRFE 2 Endian 5 Big » #0 {h.;.".0.6.3; 0h.H.87G
exeaenelec 4 . *h.H.3H09h.H. 4 da!.H.3.0§!.H

Text > . Little . .

Bxepe08128 F F  .8.0.!.H.8.d08..08..00...H.8
BxeaeRe14d 4, Cell Size ? 1943002100 FATEF@B8  .G.J.!.H.8.0.H.060.3. 1 H.8~0
2x00000168 B Radix > |4 9900705C @BTBEC  pc.: p..@p..5p..Dp..\p..1lp..
8xee88817C @ Columns > |4 20007003 AFGBBS88  |p...p..%p.. p..Ap..Ep...p.”
BxB@BRB108 F Update Mode s 8 23006074 EBOCELTE  yi.§.%.F. %07, ¢ * 2 .#{a.3
@xeaere1Es 6 330916978 68786178  2h{i.D.0.8.F03@ .8Eé{i.3{a{h
8xBaBAB1DE 4 Copy ? 1o 46BDBFE0 4778BCBO  zi.BiO[h.E.7YF.%. 7.7 %F.%pG
BxBOBBALEC A Reset To Base Address 477GECS0 AFBBBA3E
Bxeeasa2e8 4 Go to Address... I8 AFBEE4EE 46BDEFB
BxBaBa8224 4 Refresh GOFEAFGD GBTAGRED L MpG. . . MF.MpG.p.°. T4 10z
BxBERRR2LE  G&rEEwSH 1 ) ooEEzUE B20BGAFE 6B3B76FE 3 {h02;v;h02{vei02eviil2ivik  w

4. TView Menu | (§ ) DRy T HE T « A=a—hi

[Find/Replace .| Zi#N$ 5L, BRLIZAE Y GPHANORET —
Z Rk - ERCE £ (14 10-33),
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X 10-33 Find/Replace
{## Find / Replace Memory O >
Find: | |
Replace With: | |
Direction Range
@® Forward Start address: ‘DXDDDDDDDD v|
() Backward
End address: ‘DXFFFFFFFF v|
Format Options
(®) ASCII String Wrap Search
(") Hexadecimal []Case Insensitive
() Octal
() Binary
() Decimal
() Byte Sequence
Find Find All
?) Replace/Find Replace
Replace All Close

10.73 VYR EZ « Ea—

LY A X (Registers) = —IZiE, LY AXDEy b+ 74—/ K- L
LT CPU RN/ RSNE Y, K10-834 1R T Loz, LYAXET
[Ty b« 74— L ROMITE VN CTHEEERE T T,

X10-34 VP AEZ « Ea—

B Console 'ii Registers X [2] Problems (& Terminal @ Memory Browser B} Debugger Console [ Memory = 8
5B | rd et g

Name Value Description G
w W% General Registers General Purpose and FPU Register Group

i r0 10

fitiNa! 0

i r2 574619648

i r3 301989888

i rd 952682120

i rs 838334808

i 6 3143087189

i 7 536887264

il r8 2374924313

it r9 809339810

i r10 3705169638

fitiNak 1429610927

i r12 21

1 sp 0x20003fd0

il Ir 353 v
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10 78V s hOFRy T 107 78y 7 - Ba—

10.74 B E =2 —

T 2—I12i%, BIEDO A a—TNOT X TOEBDOL T ENFER
SNFET(H10-35), 17T ARn—HEE L TWAHE, BEEOEl A
FRBIOEHTEET,

X 10-35 &' —
)= Variables * % Breakpoints “7 Expressions 2, Peripherals g E | et E = B
MName Type Value
» ptr char * 0x7020 =_fini+4= "Hello world!"
o= i int 5
)= bs unsigned int 32
(= mi int -2147483647

10.7.5 B = —

X (Expressions) = —Tlix, W AX AXAZBML CTEZEH T E
(X 10-36), Zhid, BHELRAXDEAFRLEZY, Ty 7Hica—
Ko A=~y h&T7 ALY T 25OIZIEFITHEFTT,

[ 10-36 K = —
()= Variables g Breakpoints @7 Expressions ¥ =, Peripherals = | of %| et 8§ =8
Expression Type Value
» printf_demo int (woid) fint (void)} Oxcd =<printf_demo=
® uart_init void (UART TypeDef *, uint32_t, uint3... {void (UART TypeDef *, uint32 t, uint3...
» ptr char * 0x7020 =_fini+4= "Hello world!"
()= mi int -2147483647
= i int 5
9= bs unsigned int 32

or Add new expression
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10.76 7V —F7FRA Vb s Ea—

7' L— 27 R4 h(Breakpoints) ' = —|Zi%, Y u¥ =7 b _miéﬂ
TWATRTOT L —I R, v "R —ERRENET, 2—F—F N
T —7RA v NOFEPE, Rk, BN, HIBR, SO ﬁ&& 7V
— 7 RA v FEEHTE (X 10-37),

K 10-37 7L —2FRA 2 b Ba—

(%)= Variables ®g Breakpoints X ‘f,P:Expressions b 4 % & C:—>'_J -] | = <_E|> [ |
& [function: main] [type: Temporary]
2 printf_demo.c [line: 29]

2 printf_demao.c [line: 38]
2 printf_demo.c [line: 40]
2 printf_demo.c [line: 45]
2 printf_demao.c [line: 46]
2 printf_demo.c [line: 47]
B2 printf_demo.c [line: 48]
2 printf_demao.c [line: 49]
2 printf_demo.c [line: 50]

Mo details to disolav for the current selection.

10.7.7 %7 7Y - Ea—

W7 7 U (Disassembly) v = —|Z1%, E@KESEICKISTHT &
Y7V a— RKRFREINET, ZHE. Ty SIS ORMEERET
LoD S ET (X10-38),

X 10-38 7TV » ¥a—

)= Variables % Breakpoints 7 Expressions 2 Disassembly = B8
Enter location here v|| £ S @| i s

Beea015C: bl @x65c <printf: ~

56 while(1);

» BEBeRLER: b.n Bx168 <printf_demo+168>

Baeeele2: nap

aeeael64: strb ré, [r4, #a]

BEBBBL1E6: movs ré, ré

eeeeelcs: strb ré, [r&, #a]

peeaalea: mowvs ré, ré

BeBBa16C : strb r@, [r7, #8]

Boeaal6e movs ré, ré

Beeee170: strb r4, [r@, #1]

peeaalv2: mowvs ré, ré

peaaal74: strb rd4, [r3, #1]

BEBBa1TE: movs ré, ré

Beeae17sa: strb rd4, [r5, #1]

BEERal7a: movs ré, ré

BeaeaLvC: strb r4, [r7, #1]

Beeaalve: mows ré, ré

eeeea13e: strb rd, [rl, #2]

BOEBOLE2: movs  r@, r@ =

peeeelad: strb ra, [re, #2]

28000186 mov's ra., re N
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10 7av=7 FOT Ry

107 TNy J - Ea—

10.78 =2V —)b » Eo2—

SUG549-2.0J

oY —/)(Console) B = —(Z(%, 10-39 12" L9, T
7 e TdunvAaoiEoTa AR NNFRREINET,

X 10-39 =Y —Jb » B a—

cm3_demo Debug jlink [GDB SEGGER J-Link Debugging]

Reading

register (CONTROL

= 8x

8)

Reading 728 bytes @ address 8x82088280
Reading 688 bytes @ address @xeeeeazDe
Starting target CPU...
Debugger requested to halt target...
...Target halted (PC = @x28880168)

Reading

all registers

Read 4 bytes (@ address ex@eeeelce (Data =
Read 4 bytes @ address @x@@88808168 (Data =
Reading 72@ bytes @ address @x@eeeeeee

register (MSP = @x20863FD0)
register (PSP = @xDe73C7BC)

Reading
Reading

Reading 64 bytes (@ address @x28883FCe

Read 4 bytes @ address @x@@e8e19C (Data =

Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading

£

8 bytes @ address
8 bytes @ address
register (PRIMASK
register (BASEPRI

BxBepa7e2e
BxBeaa7e28
= @x
= @x

register (FAULTMASK = @x

register (CONTROL
8 bytes @ address
8 bytes @ address
8 bytes @ address
8 bytes @ address

= @x

exeaeavaze
BxBpRaTa2E
axepaa7eze
Bxeaaa7az2s

2)

)

o)
)

BxBFBRETFE)
BxBFBBETFE)

Bx46182300)

B Console X i{{ Registers [£! Problems 3 Executables (& Terminal B} Debugger Console
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MQEMU |2 X BT Ial—vary - TRy 7 11.1 QEMU > —)v

1QEMU kBT Ial—vay - FARy
J

11.1 QEMU ¥ —/L

GMD Y7 + 7 =7 1%, Gowin QEMU YV — /L F = — ZfHAE L TWE
7T, AL, Gowin @ MCU 8GRI T I QEMU X— » 7 /38— 5
VEN—ZZHABINTEHDOTT, QEMU L, S EIER/N—FNTU =
T EIOEIEISEET VAT AR A MR~ Th Y | EEOY
7Sy N7+ —LENBEEEPIC, vIal—Ta iRt T4
TE#EZI 2L —NTxFET,

GMD 2025.01 /3"—Y 3 > @ QEMU > — /1%, Gowin_EMPU
(GW1NS-4C) & Gowin_PicoRV32 z# 4 TIZHAR—F L TWWET, ZNZ
NOJEIDHEZR OV AR — MIER 1M1-11TR-T LB TT,

# 11-1 R — s S5 F085

MCU YAR—FSh | BEEEORH
2 it
Gowin_EMPU(GW1NS-4C) UART AT, BIY A LR
GPIO AT
SysTick AT, EIDIALALER
Timer AT EY AL AL
Gowin_PicoRV32 UART A7
GPIO AT

11.2 QEMU Dffi i

QEMU &€ B IZA D HIETLLTICRT &0 TT,

o 7wy N&ti/ U7 LT [DebugAs > Debug
Configurations--- Z &R L £9°
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e Y—/L3— > [Debug > Debug Configurations---] (% ~) Z®&R L
E3cn

e *==2—/3— > [Run > Debug Configurations:--] % %R L £
Arm MCU & RISC-V MCU 1Z#72 %5 QEMU Y — VA2 fEH L E£3, %
DOFREFEITLUTITRT &80 T,
11.2.1 Arm MCU QEMU DR E
5l 21X, Gowin_EMPU (GW1NS-4C)D 5513, GDB QEMU arm
Debugging Z &R L £9(X 11-1),

11-1 GDB QEMU arm Debugging

{r Debug Configurations m} X

Create, manage, and run configurations

FeoRX B Y-~

Name: |cm3_demo debug gemu ‘

|t,-'pe filter text | [l Main| %5 Debugger| b Startup | % Source| ] Common | &, SVD Path
C/C++ Application o Project:
C/C++ Attach to Application
C/C++ Container Launcher |cm3_demo ArETEE
C/C++ Postmortem Debugger C/C++ Application:

C/C++ Remote Application
Cif C/C++ Unit

GDB Hardware Debugging Variables... Search Project... Browse...
GDB OpenOCD Debugging
GDB PyOCD Debugging

| Debughcm3_demo.elf

Build (if required) before launching

GDB QEMU aarch64 Debugging Build Configuration: | Select Automatically ~

M GDB QEMU arm Debugging () Enable auto build (O Disable auto build
[ em3_demo debug gemu (®) Use workspace settings Configure Workspace Settings...
. . P g Sp

GDB QEMU gnuarmeclipse Debuggine

GDB QEMU riscv32 Debugging

GDB QEMU riscwdd Debugging

GDB SEGGER J-Link Debugging

i Launch Group
< >

Revert Apply

Filter matched 22 of 24 items

1. Main £ =2—

Main £'=—T® QEMU i%/E %X 11-2 IR L £,
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X 11-2 Main ¥ =.—

Mair|| 5 Debugger| B Startup | B Sourcel ] Common | & SVD Path

Project:

| cm3_demo Browse...

C/C++ Application:

| Debugicm3_demo.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically w
() Enable auto build (C) Disable auto build
(® Use workspace settings Configure Workspace Settings...

2. Debugger t' = —
Debugger £'=—T®» QEMU & EZ X 11-3 LR 11-2 1T~ LE T,
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X 11-3 Debugger £ = —

Main % Debugger| B+ Startup | & Source | [ Common| &, SVD Path
QEMU Setup ~
[ start QEMU locally

Executable path: |${qemu_arm_path},/${qemu_arm_executab|e} Browse.. | Variables...

[JPrefer the xpacks/.bin path

Actual executable: | EAGMDV\tocolchaintgowinigemu_arm\bin/qemu-system-arm.exe

{to change it use the global or workspace preferences pages or the project properties page)

QEMU machine name: |gowin_cm3 |

QEMU CPU name: |cor‘tex—m3 |

GDE port:

More options: -serial stdio -nodefaults -S
Enable Arm semihosting Do not open graphic windows
Command line: |cm3 demo

[+] Allocate console for QEMU

Delay (seconds): D

GDEB Client Setup

Executable name: |${cross_preﬁx}gdb${cross_sufﬁx} Browse.. | Variables..

Actual executable: |arm-none-eabi-gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: | localhost
Port number: 1234

[JForce thread list update on suspend W
< >

3% 11-2 Debugger £ = —

FTva v B E

Start QEMU locally v

QEMU machine name M-3R TI8Y TT,
QEMU CPU name # 1M-3 1”718 Y TT,
GDB port 1234

More options -serial stdio -nodefaults -S
Enable Arm semihosting VA

Do not open graphic windows v

Allocate console for QEMU a

Delay (second) 0

Commands set mem inaccessible-by-default off
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% 11-3 Arm MCU QEMU

Arm MCU Machine name CPU name

Gowin_EMPU(GW1NS-4C) gowin_cm3 cortex-m3

3. Startup b= —
Startup £'=2—T» QEMU &iEX X 114 & &K 114 1R LET,

X 11-4 Startup & = —

[El Main | %5 Debugger | B+ Startup | & Source| [ Common| &, SVD Path
Initialization Commands
[initial Reset

Load Symbols and Executable
[ Load symbols
(® Use project binary: cm3_demo.elf

(D) Use file: Workspace... File System...

Symbols offset (hex): I:I

[ Load executable
(®) Use project binary: em3_demo.elf

() Use file: Workspace... | File System...

Executable offset (hex): I:I

Runtime Options
[JDebug in R&AM

Run/Restart Commands
Pre-run/Restart reset (always executed at Restart)

[5et program counter at (hex):

[“]Set breakpoint at:

] Continue

% 11-4 Startup ¥ = —

F7a SE
Initial Reset. X
Load symbols g
Load executable g
Debug in RAM X
Pre-run/Restart reset A
Set program counter at (hex) -
Set breakpoint at main

SUG549-2.0J 148(177)




MQEMU |2 X BT Ial—vary - TRy 7 11.2 QEMU O 51k

Ra
it

A Sa v

%

Continue

11.2.2 RISC-V MCU QEMU

%l 21X, Gowin_PicoRV32 M4 1%, GDB QEMU riscv32
Debugging Z &R L £ 4(X 11-5),

X 11-5 GDB QEMU riscv32 Debugging

4 Debug Configurations [m] X

Create, manage, and run configurations

= = x‘ Sl ﬂame:|picow32_qemu_demo debug gemu

type filter text | [ Main| % Debugger [ Startup| %~ Source| ] Common ., SVD Path
[€] €/C++ Application
[T] C/C++ Attach to Application
[€] C/C++ Container Launcher
[E] €/C++ Postmortemn Debugger C/C++ Application:
[E] €/C++ Remate Application
C{f C/C++ Unit

Project:

‘picurvﬂ_qemu_demo Browse...

‘ Debug\picorv32_gemu_demo.elf

[€] GDB Hardware Debugging Variables... Search Project... Browse...
[E] GDB OpenOCD Debugging Build (if required) before launching
[€] GDB PyOCD Debugging
[£] GDB QEMU aarch64 Debugging Build Configuration: |Select Automatically w
[£] GDE QEMU arm DBbuggiﬂg ) () Enable auto build () Disable auto build
[£] GDB QEMU g.nuarm%hpse pBbUngg (Deprecated) ®) Use workspace settings Configure Workspace Settings...
w [c] GDB QEMU riscv32 Debugging
[T picorv32_gemu_demo debug gemu
[£] GDB QEMU riscv64 Debugging
[E] GDB SEGGER J-Link Debugging
7 Launch Group
Revert Apply

Filter matched 17 of 23 items

1. Main £ =—

Main £ = —7TC®» QEMU ZE% X 11-6 IZ/ R L F 7,
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] 11-6 Main £ =—
E Main| %5 Debugger| B+ Startup | &~ Source | [C] Commen | 7, SVD Path

Project:

|picor‘v32_qemu_demo Browse...

C/C++ Application:

| Debug\picorv32 gemu_dema.elf

Variables... Search Project... Browse...
Build (if required) befare launching
Build Configuration: |Select Automatically ~
() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...

2. Debugger £ = —
Debugger £ = —T®» QEMU ZE% [ 11-7 £ & 1M1-5 TR L E T,
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X 11-7 Debugger £ =~ —

Main % Debugger | B Startup | B Source| [ Commen | 2. SVD Path
QEMU Setup
Start QEMU locally

Executable path: |${qemu_riscv32_path}/${qemu_riscvSE_executable} Browse...

[ prefer the xpacks/.bin path

Actual executable: | EAGMDY\toolchainygowinygemu_riscvibin/gemu-system-riscv32.exe

{to change it use the global or workspace preferences pages or the project propt

QEMU machine name: |gowin_pico |

QEMU CPU name: |g0win-picor\r32 |

GDBE port: 1234

Mare options: -serial stdio -nodefaults -5

Enable Arm semihosting Do not open graphic windows
Cormmand line: |picor‘u32_qemu_demo

] Allocate console for QEMU

Delay (seconds): I:l

GDB Client Setup

Executable name: |${cross_preﬁx}gdb${cross_sufﬁx} Browse.. |’

Actual executable: | riscv-none-elf-gdb

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: ||0ca|host |

Port number: |1234 |

[IForce thread list update on suspend

£ >

3% 11-5 Debugger £ = —

FTva v B E

Start QEMU locally v

QEMU machine name £ 1-6 " 91EY TH,
QEMU CPU name #11-6 1”7 18Y TY,
GDB port 1234

More options -serial stdio -nodefaults -S
Enable Arm semihosting a

Do not open graphic windows g

Allocate console for QEMU a

Delay (second) 0
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A a RIE

Commands set mem inaccessible-by-default off

7 11-6 RISC-V MCU QEMU

RISC-V MCU Machine name CPU name

Gowin_PicoRV32 gowin_pico gowin-picorv32

3. Startup £ a2 —
Startup £ = —T® QEMU #E4 M 11-8 L £ 1M1-7 IR LET,

11-8 Startup £ = —

E| Main | %* Debugger | B+ Startup | %7 Source| ] Common | &, SVD Path
Initialization Commands ~

[Jinitial Reset

Load Symbols and Executable
M Load symbols
(® Use project binary: picorv32 gemu_demo.elf

O Use file: Workspace... File System...

Symbols offset (hex): |:|

Load executable
(®) Use project binary: picorv32_gemu_demo.elf

(O Use file: Workspace... | File System...

Executable offset (hex): I:l

Runtime Options

[l Debug in RAM

Run/Restart Commands

Pre-run/Restart reset (always executed at Restart)

[[]5et program counter at (hex):

[ 5et breakpoint at:

] Continue

# 11-7 Startup B = —

FFa v RIE
Initial Reset X
Load symbols s
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Ra
it

A Sa v

Load executable

Debug in RAM

NEIE

Pre-run/Restart reset

Set program counter at (hex) -

Set breakpoint at main

Continue A

113 7a=7 "OFTA_Av S
#1212, Gowin_EMPU(GWINS-4C)D#:4 . QEMU DR EH .

Debug) #7 Vv 7 LTCT ANy 7 - Ba—%EEIL, Ynv=/ &%
17 LE (X 11-9),

K11-9QEMU IZ X B2 b—vay « TRy OB

W workspace_cm3_h - em3_demo/src/project/printf/printf_demo.c - GMD — O x
File Edit Source Refactor Navigate Search Project Run Gowin Window Help
[mild | & Biv|mimE s R B &M -0 -~ ®D &~ cHre2e-o- | Qg B
45 Debug X E5Project.. = B [d mainc [€] printf_demo.c X = B ®-Vari. X % Bre.. S Exp.. FPeri. = O =
B %| i ¢ char *ptr = "Hello world!"; " #E|3e 8 O

v [£] em3_demo debug gemu [GDB int i = 5; Name Type

v [ cm3_demo.elf 1] 2::1%?;1 int bs = sizeof(int)*s; . pr hor *

v Thread #1 1 (CPU#0 [runni ! o i int
= printf_dema( at printf_ mi = (1 << (bs-1)) + 15 )= bs unsigned int

= main( at main.c:60 0x1

. printf("%s\rin", ptr); = mi int
5 gemu-system-arm.exe printf("%d = S\rin", 1);
4 arm-none-eabi-gdb printf("¥d = - max integer\rin”, mi);

printf(“char % = ‘a’\rin", ‘a’);

"hex ¥@2x = @@\r\n", @);

(
(
(
(
printf("hex %x = FAr\n", exff);
(
("signed %d = unsigned %u = hex ¥x\r\n", -3, -3, -3);
(

printf("%d %s(s)", @, "message”);
printf("\rin");
printf("%d %s(s) with ¥¥\r\n", @, "message"); < >
while(1);
}
50 #endif
60 v
< >
) Console % 1 Registers [#] Problems (3 Executables Gl Debugger Console [] Memory | REE 2B -8-=10

em3_demo debug gemu [GDB QEMU arm Debugging]
Hello world!

5=5

-2147483647 = - max integer
char a = "a’

hex ff = ff

hex @@ = e@
signed -3 = unsigned 4294967293 = hex FFFFfffd
& message(s)
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12 Code Coverage H4HE 12.1 Code Coverage #&HEIZ DT

1 2Code Coverage #%5E

12.1 Code Coverage B§EEIZ DU T

SUG549-2.0J

GMD Y 7 k7 = 7% Code Coverage #fE % AR — h L TWET,
Code Coverage ##EIZ. GCC = > /31 7 492 Geov 7 — L % {#i H
LT, fHESNEY—Aa—FR - 774 LDa—K - IRy ThF =y
7P HZETT, ZTHICEY, BEEFIXT AN - F—AREBFEL TN
N, TABRKMRI— ROTRTOHIE ERAN T R—Z I TN D 0 HERR
TEET,

Geov Y —/Lid, CIC++Da— R « IRV V5T A RNTH-HDY
—/LC%, GCC LT LIckoT, CICH++T7 7 A LD AT — kX
vy B, BLXODIEO DRV Y T A NERERBFTEET,

GMD V7 o =7 TlE, HEESNZY—Ra— K« 77 A )VEFEE
D-coverage L /NA )b s AT g Ta LN, T H I LT, EEOR
FAR— N ETHEITL, semihost BEREZ T L TRER I ALYy - T 7
4V (gedalgeno 7 7 A V) ZWWEET S, QEMU ECTEETZ I 2 L —
FLUTETTHZENTEET, Geov V—L T Licky, 7
7T A AIVIRITIETRIRTE LT,

® .gcno 7 7 A /Vid, GCC = A T D-ftest-coverage 47> = » ZAfifi
MLTY—=Aa—Rzar AT HBRICERSND DT, AR
By 7 OMEZ ST D20 DFHe, /78y 7RIS 5 Y —
Za— FOTHEZICHATLHEERPGTENTHET,

® .gcda 7 7 A /L, GCC =2/ A Z D-fprofile-arcs 47"+ a v & {# H
LCay R"ANENTEE =Ty s 77 AN EFEITTHEICAERI N
LZHD0TY, ZOFTvaryefiHLTary A VInN{EE—T
ke 77 A%, INOBEREE, BEONME, BELOW D0DOEHK)
fEz & tef@plo.geda 7 7 AV EARLET,

HH . -coverage A7V a VAEABEHEMEHL T, 23 T ERRO T
TANEERT DX OWERTEET, £z, .geda 7 7 A VI FETHRHICA
ENDZ EICERLTLESN,
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Code Coverage #ERE A i3 25 A 1L, I3y DG AT RE72 R
D IEMEIZ 2D K oz, -00 fdifb A7 v a v EHH L Car "M L35 2
EEBEIDLET,

12.2 Code Coverage H&8ED{FE H

il 1 X, QEMU 77 » 7 #+— A T Gowin_EMPU (GW1NS-4C)#%
TIab—= b TETTDLIENTEET,

1221 727 b OIER

Code Coverage #REFID Y 7 v =7 « T Ak « v =/ b %&1E
RLET, kY7 a7 - 7ades FEREBELT, Zo7r Y
7 MZIW L OOl a— R 7 A FBGETT,

® gcovc 77 ANEBIMLET,
e gcov_init B% A B L TH-O L., Geov BREAZ WML L £97,

e gcov_collect Bt & FFONMY LT, BHid~ 2% Profiling ff # 2 IV4E L+
‘jﬂo

e Code Coverage f§fED 7= IZ startup.S 77U « 77 A L &
flashid V> 7 « 77 A NVEEELET,

ELRRY 72 9242 S\ T, Gowin_EMPU (GW1NS-4C) D R I 77
LA - T A (em3_geov_demo 72 &) S LT E &0,

1222 BEA 7L a VORE

UL F TS a VDRE

TuYxl e lEE. a— FERIT T 57 7 A VETRIZ T AV ZI
B A« 47 3 -coverage iR E L., Yuv =y haeay

NANVLET,
o Tl FADTRTHY—RAaA— K-« 77 A NVEEETHZ LN
T&EET,

o EDY/—Ra— K- Ty ANERETHIELTEET,
1. §RCHY—Ra—K -« 77 A )VEIRE

HEDSDTnYxr "7 Y v 27 LT [Properties > C/C++ Build >
Settings > Tool Settings > GNU Arm Cross C Compiler > Miscellaneous >
Other compiler flags| ZE&4R L, T-coverage] #:EMNL F£ 9 (X 12-1),
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X12-1 §RTCHOY—Ra—F « 77 )VOETE

#) Tool Settings | &3 Toolchains B Devices| [ Container Settings A Build Steps Build Artifact|

(2 Target Processor [] Generate assembler listing (-Wa,-adhlns="$@.lst")
£ Optimization [JSave temporary files (--save-temps Use with caution!)
(& Warnings [JVerbose (-v)
(2 Debugging
v i85 GNU Arm Cross Assembler
(2 Prepracessor
22 Includes
2 Warnings
2 Miscellaneous
w B3 GNU Arm Cross C Compiler
(% Preprocessor
(2 Includes
2 Optimization
22 Warnings
(2 Miscellaneous
v i3 GNU Arm Cross C Linker
2 General
(2 Libraries
2 Miscellaneous
~ B3 GNU Arm Cross Create Flash Image
£ General
w B3 GNU Arm Cross Print Size
# General

Other compiler flags | -coverage

2. BEDY—Aa—K -« 7y AV EIEE

¥ EDZ7 7 A N2 Y » 2 LT [Properties > C/C++ Build >
Settings > GNU Arm Cross C Compiler > Other compiler flags | % 3R
L. l-coverage] #iEBH1L F3(X 12-2),
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K122 EDY —ZA2—FK « 77 4 LVDIE

33 Tool Settings | [0 Container Settings Build Steps

v B GNU Arm Cross C Compiler  |[] Generate assembler listing (-Wa,-adhins="$@.Ist")

(2 Preprocessor [[]Save temporary files (--save-temps Use with caution!)
(% Includes [ Verbose (-v)

i) \mizati
(£ Optimization Other compiler flags |-coverage
2 Warnings

[ Miscellaneous

Linux Tools Path DR E

Code Coverage #&HE % i i3~ 5 513, Parse HexDump Data #5E
FEOMH TRV £9, 22— —RENRELR 5729, £ [Linux Tools
Path] Ta /AL« V=LV Fx—2EEETLHI L2B#IOLET,

Windows D41,

['${eclipse_home}¥toolchain¥gowin¥gcc_arm¥bin] <> larm-none-
eabi-] REDY—NLFr—r « NRETF VLT 4 v 7 AERE FEH THEE
LE4(% 12-3),

Linux D1, AT LDTFT 7 4V h DO/ XA ([Use the
System Environment PATH ) Z &34 L £ 9°(X] 12-4),

BEDODTey =7 N4 7 Y v 27 LT [Properties > Linux Tools
Path] Z#ER L, a2 /ALY —)b « Fo—2 EZDONRRAEHEELET,
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] 12-3 Linux Tools Path D% E

W Properties for cm3_gcov demo O X

| type filter text

| | Linux Tools Path =R

Resource
Builders

C/C++ Build
C/C++ General
Linux Tools Path
MCU

Project Natures

Task Repository
Task Tags
Validation
WikiText

Project References
Run/Debug Settings

(O Use the System Environment PATH
(®) Prepend string to PATH

Options: | Custom ~
${eclipse_homeftoolchain\gowin\gecc_arm\bin
Prefix arm-none-eabi-

Restore Defaults Apply

Cancel

Apply and Close

] 12-4 Linux Tools Path DX XE

type filter text

» Resource
Builders

» C/C++ Build

b C/C++ General

» MCU
Project Natures
Project References
Run/Debug Settings

» Task Repository
Task Tags

» Validation
wikiText

@

Properties for cm3_gcov_demo o x

Linux Tools Path - - B

© Use the System Environment PATH
Prepend string to PATH

Prefix:

Apply

Applyand Close

Restore Defaults

Cancel

SUG549-2.0J
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1223 7rT =7 FOaNA )V
avRArEn=7aYes Fo Debug 7 4V FIZIE, BE D .geno
7 7 A VAR STV E (1K 12-5),

H12-5 7 vzl DI RA )V

5 Project Explorer == | g =8

LJ cm3 demo ~
LI em3 freertos
v =% cm3_geov demo
34 Binaries
[ Includes
v = Debug
[ srC
= library
w = project
w (2= printf
gecov.o - [arm/le]
main.o - [armjle]
printf_demo.o - [arm/le]
=| gcov.d
% gcov.gcno
=| main.d

F main.gcno

=| printf_demo.d

& printf_ demo.gcno

subdir.mk
*s cm3_geov_demo.elf - [arm/le]
cm3_gcov_demao.bin
=] cm3_gcov_demao.map

makefile v

1224 7r ¥ x 7 FDFEITE LV Code Coverage HEREDEH

TVl Neal oA Nthk, Tave ) NeFITERIIT Ay T
XFEJ, QEMU T= =2 L— MR THEITT D0, EEOREBAR—RT
TNy TFTHZENTEET, HlxiX, QEMU T = L— h FATH
7925854, GMD Y7 h 7 =7 ® =Y — LT Profiling G873 # Rk &
F9, BARF— R TT ANy 7T 25855, U 7 /4A— MEH T Profiling
IR YN WARSY (V=

7uY =/ h&%EFT LT Code Coverage #EREA I 221X, LAT
DFNEZHES TL TZE W,

1. [Debug As > Debug Configurations:-- > GDB QEMU arm
Debugging) Z##R L, QEMU CTTF Ny 7Bt LE£7, Y ro =7
N DOFEITHIZ, 2> Y —)UIZ Profiling 15 #H3 FR S 40 E 97(1X 12-6),
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X 12-6Profiling 1§ DR~

W workspace_cm3_h - em3_gcov_demojsrc/project/printf/main.c - GMD - m] X
File Edit Source Refactor Navigate Search Project Run Gowin Window Help
£~ | Biw|i>0 @ & [i+ 5 2| S W H -0 - Q- ®™E & -
cH-e e Q B EE
45 Debug X 5 ProjectEx.. = O [ printf demo.c [€] maine X S 0 wev x %B &E FZp = 0O =&
T E =) EXLEFN UL L anil aitay_siarl, _ Ani ariay_enuy =g
= ‘ 3 24 uint32_t beg = (uint32_t)& init_array_start; 5 B | oot s O
~ [£] em3_gecov_demo debug gemu [GDI 25 uint32_t end = (uint32_t)&_ init_array_end; Name Type
26
~ {2 cm3_gcov_demo.elf [1] o while(begeend)
4@ Thread #1 1 (CPU#0 [running 55
pl gemu-system-arm.exe 29 p = (void(**)(void))beg; /* get function pointer *
g _ -eabi-gdb 3@ (*p)(); /* call constructor */
Ml armencne-eag 31 beg += sizeof(p); /* next pointer */
12 } < >
33}
34
35 //annlication entry function v
< >
B Consale * 1% Registers [2] Problems (3 Executables G} Debugger Console [ Memary = g
] | BB E&E B -9~
cm3_gcov_demo debug gemu [GDB QEMU arm Debugging]
d3gc426ec8edSddbeeanalaleseaaaaaloatenne ~

18¢c 2a7458e93d763e
b883302400002101030000000000000000000000
220000010c00ER00de991T7beafsect3lce2Tcc2
@eeaalell
BeReoooeEeeeeRRlacRRRRRETh22fE5326a52d4d
b88330a34000051010300800016AE0A0000800000
226000010cE00000b7bc7c7R9df3b5Talce2Tcc2
@eedalell
eRReoReeCEeEERE1ACcRREEAELIGceTEacEET24dd
e3e95ddh@866a101038REAERRRRAAARRRREEEERE
220000010c0000005bd73T2bR5906beeBe95ddb
2200al010806000000000000000000000

CREATE: D:\GMD_2825_workspace\workspace_cm3_h'\cm3_gcov_demo\Debug\src/project/printf/geov.geda
Dump coverage data finish

€ > £ >

2. W &7 Profiling 1L, GMD ¥ 7 b7 = 7 8 E L < FEAEL 5 i
(T T D LR B Y £9, 3 = VNOIEEDSFTEHEI U v
L. Fay 7 Xy« A=a—/5 [SelectAll] &R LTI XTO
HI TGS 2 @I L £ 97X 12-7),
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X 12-7 Select All

B Consale 3 i} Registers [2] Problems {3 Executables [ Debugger Console [J Memory = B8
& IR EE 8-~
em3_gcov_demo debug gemu [GDB QEMU arm Debugging]
BcaeaeeabiTbc513bldabs8bs8330a40000a101 ”
lac
7818416853acb7T1b85330a40000a10103000000
lec 431cB5
2bGecec8@T531a510000a101900000002 000000
2c 2c
2c lal leleaae
18l 181
eLat 2e6d leleaae
999339996C949999993ﬂ
£001200000000000010T cut crlex
P0BRE000: 10100280000 Copy Ctrl+C
gegaaRRlecRRREEEa008 Dj Paste Ctel+V
geggalelleppaaoar3a4
BE0RE000H00000010C00 Select Al Ctrl+A
9185718booe0alolleas
daBEeep0E0RERRERRORE Find/Replace..
d3Bc426eeBe95ddbaean Find Mext Ctrl+K
geggapRRRRRREEELECEE . . .
bB833034000021010580 Find Previous Ctrl+Shift+K
PEEREE010CAREERRdEIT Openilink
ooogalelloveneooanan
oRGRERGORORORORlACRR —k Cloar
bB8330a40000a1010508 R Al T . d
B80800018C000088b7bC e A VT
9202a101100000000002 (& Terminate/Disconnect All
geggapRRRRRREEELECEE
eBessddbeeppalelesen @ ——
eeeeapeloceepeeesbd? (v Parse HexDump Data
geggalelosppoooooaae
bH Scroll Lock
CREATE: D:\GMD_2825_ = yword Wrap g\src/project/printf/gcov.geda
Dump coverage data T Prererencan
W

£

3. WIT, 2 Y=V NOIEEDGHEBEL2 Y v 7 L, [Parse
HexDump Data] %R L E£7 ([ 12-8),
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X 12-8 Parse HexDump Data

B Console X il Registers [£ Problems (3 Executables Bl Debugger Console [J Memory = 0
X% BERES O~

~
Ctrl+X
Ctrl+C
Ctrl+V
Select All Ctrl+A
Find/Replace...
Find Next Ctrl+K
Find Previous Ctrl+Shift+K
Open Link
=k Clear
¢ Remove All Terminated
[[@ Terminate/Disconnect All
® GitHub »
____________ f:_!‘ Parse HexDump Data
Ef Scroll Lock Parse HexDump Data
|E4 Word Wrap
Preferences... v
< >

4. ZH9FT5HL, GMD V7 v =TI T 7 A VBT L, A%
6T D7 7 A NMRAFELET (X 12-9),

[ 12-9Profiling fHHMDIEYT & XL 7 7 A L DAERR

Parse and Generate HexDump Finish x

The generated files are as follows :
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_i2c.gcda A
D:/GMD_2025 workspace/workspace cm3_hfcm3 gcov_demo/Debug/sre/library/middlewares/uart/uart.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_uart.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/middlewares/spi_flash/spi_flash.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/middlewares/hyper_ram/hyper_ram.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_misc.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/sre/library/middlewares/dmm/mallac.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/praject/printf/gcov.gcda
D:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwlnsdc_rtc.geda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/project/printf/main.gcda
[:/GMD_2025_workspacejworkspace_cm3_hfcm3_gcov_demo/Debug/sre/library/libraries/cmsisfcm3/device_support/system _gwlnsdc.gcda
D:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/library/middlewares/uart/gmd/retarget.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_timer.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/middlewares/gpio/gpic.gcda
D:/GMD_2025 workspacejworkspace cm3_hfcm3 gcov_demo/Debug/src/project/printf/printf_ demo.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/middlewares/delay/delay.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demao/Debug/sre/library/libraries/drivers/src/gwinsdc wdog.gcda
D:/GMD_2025_workspacefworkspace_cm3_hfcm3_gcov_demo/Debug/src/library/middlewares/psram/psram.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_gpio.gcda
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_spi.gcda
D:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_syscon.gcda

5. Yuv =7 h® Debug 7 ANV H EHEMET DL, T 5H.geda 7
TANDBERINTND Z ERDnY 7 (¥ 12-10),
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X 12-10 ERR SN D X7 7 A /VORESR

{5 Project Explorer = 7 | &
LJ cm3 demo A
[J cm3 freertos

v 2% em3_gcov_demo

ﬁﬁ'

it Includes
v = Debug
™ = srC
= library
v = project
w (2= printf
gecov.o - [arm/le]
main.o - [arm/le]
printf_demo.o - [arm/le]
= geovd
% gcov.geda
% gcov.gcno

= main.d

=

@ main.gcda

ety
0
|

Binaries

[ main.gcno

2 printf_demo.d

& printf_ demo.gcda
% printf_ demo.gcno

| & subdir.mk
%5 cm3_gcov_demo.elf - [arm/le] "

6. Code Coverage Zfifgad L7z geda 7 7 A Va2 X T N7 v 7 LT,
Geov V— L zxBRE 7 (¥ 12-11),

X 12-11 geda 7 7 A V% B <

W Goov - Open coverage results... >

Binary File

Please enter here the binary file which produced the coverage data.

|D:\GMD_2025_workspace‘\wor|-cspa Workspace... | | File System...

Coverage result
(O Show coverage details for gcov.c only.

(®) Show coverage for the whole selected binary file

7. ZoF5L, TV =T a O RENERENET, ST
LEAT T BB APIZREED 7 7 A NVETNTA Y v RBRFEITSINTZnE
I, A= RFEITANRL y ORI EODT—2NERINET, Geov
WNOITEXZTNI ) v 7356, GMD VY7 b =T I3kt T57 7
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ANZEHBICHE, 77 A VNOa— Nz Ed, &7
7T RFETT R APICEITENLZ EEERL, RiI7n s T 4%E
T7a AFIZFITEIN TN EE2ER L E3(X 12-12),

BAZEE 1L Geov DFE RIS U Ca— Rex#Efb+2 2 &N TE £,
X 12-12 Gcov

Wy workspace_em3_h - cm3_gcov_demo/src/project/printi/main.c - GMD — O b e
File Edit Source Refactor MNavigats Search Project Run Gowin Window Help
- ‘Q\:}v:&-ﬁv aQ‘@ﬂﬁﬁ-ﬁgvf-@vﬁvo-ggvg-gg_,v Ly - = ¥ (o - -|g
Q i |[E#*
[ Project Explorer X = B [¢ printf demo.c [€] mainc X = 08 Zo.x ET. @B. HD.. = B =
10 Lyprusr Lo v uinios t — 5
BS%V|e 8 2 v EERR e % § O
3 cm3_demo void geov_init(void) U printf demoh
.
[_1 cm3_freertos void (**p)(void); u std‘delh ‘ ‘
¥ [ em3_geov_demo extern uint32 t _init array_start, _ init_array_end; /* linker defi @ _uint32 t: unsigned long int
4 Binaries 24 uint32_t beg = (uint32_t)& init_array_start; T uint32t 4
& Includes uint32_t end = (uint32_t)& init_array_end; o geov initfvoid) : veid
v (= Debug while(beg<end) o mainivoid) : int
~ = src
. p = (void(**)(void))beg; /* get function pointer */
= I‘b"f'"y (*p)(); /* call constructor */
¥ & project beg += sizeof(p); /* next pointer */ .
v @ printf 22 1

< >
geov.o - [arm/le]

main.o - [arm/le]
printf_demo.o - [arm/le]

B O WAl &EE & = 8

[#] Problems ¥ Tasks B Conscle [ Properties 4 Terminal [ gcov X

program runs = 0

[ geovd program file : DAGMD 2025 workspace\workspace cm3_h\em3_gcov demo\Debug\ems geov demo.clf
@ geovgeda timestamp : 2025/4/29 18:07
5 gcév'gcnﬂ Piype filter text
g ::::g:da Name Total Lines Instrumented... Executed Lines Coverage % ~
& maingeno ~ Summary 6,567 1,252 159 —-— 7%
B printf demod 5 cors_cm3.c 772 82 0 — 0.0%
B printf demo.geda core_cm3.h 1,646 19 0 I 0.0%
& printf_ demo.geno delay.c 75 20 0 I 0.0%
T subdirmk geov.e 560 156 a2 — 5256%
%5 em3_gcov_demo.elf - [armyle] gpioc 36 10 0 — 0.0%
cm3_gcov_demo.bin gwlnsdc gpio.c 306 82 0 _— 0.0%
g cm3_geov demo.map gwinsdcj2cc 202 108 0 — 0.0%
[ makefile gwinsdc misce 172 35 0 - 0.0%
| objects.mk gwinsdc_rte.c 82 37 ] - 0.0%
[ sources.mk gwinsde spic 341 78 0 — 0.0%
= o gwinsde_syscon.c 135 12 0 — 0.0%
B readmest gwinsdc timer.c 237 52 0 — 0.0%
3 cm3_gprof demo gwinsdc uarte 365 82 25 — 30.49%
3 cm3_rithread_nano gwinsdc wdog.c 318 68 0 —0.0%
18 cm3_ucos i hyper_ram.c 204 69 0 — 0.0%
main.c 43 12 1 _— 01 67%
malloc.c 193 70 0 — 0.0% v

Geov YV — /L DOFEREE R 12-1 IR L £ 77,

2 12-1 Geov DIERE
TS a v

HERE OB
HAT DI IRE L ET

Show/Hide columns (% )

i@k — X & .csv 7 7 A T AR
—hLET

Rt 7 — 2 W~ E T

Export to CSV (E3 )

Sorting (ﬁl)

=3 T T — 5 % 7 7 A VRN~ 2 F
Sort coverage per file (™) -

=) FRMTT — & Z BERERINCAE ~FE 2 F 3
Sort coverage per function (™)
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FFav BREE DL
& RE LI — 2 2L TR 7
Create chart- () TEREM YT 7 B ER LET

8. B I7FEIIM T I 7 EERT A LA TEET, Geov T T 7
WVERRT D7 7 A VAR L. [Create chart| (%) 25@in L ¥4
(I 12-13).

] 12-13 Create chart-:*

{4} Create chart from selection...

@ Chart builder

Select your chart type

®3Bar graph [ Vertical bars
() Pie chart

Select the columnsis) to show
Instrumented Lines
Executed Lines

Coverage %

Select all Deselect all

VB ENT- 77 7 7T 71ZFNFNX 12-14 £ [X 12-15 IR
T LBV T,
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X 12-14 77 7

[#] Problems 4% Tasks & Console © Properties 8 Terminal [ geov @ Chart View X = O
Bar graph
1404
1204
1004
80

B Instrumented Lines
B Executed Lines
B Coverage %

40

20

core core_crdelaygcov.gwlnsgwlgwln:gwlrgwgwlngwlngwlgwlnsdhyper_rimaimprintf_dipsraretarssystem_gwuart.cc

MName

X12-15 {75 7

[#] Problems ¥ Tasks B Console & Properties @™ Terminal ¥ gcov @& Chart View X = 8
Pie chart

X Axis
care_cm3.c
core_cm3.h
delay.c
geov.c
M qgpio.c
gwlnsdc_gpio.c
gwlnsdc_i2c.c
gwlnsdc_misc.c
gwlnsdc_rtc.c
gwlnsdc_spi.c
gwlnsdc_syscon.c
gwlnsdc_timer.c
gwlnsdc_uart.c
gwlns4c_wdog.c
hyper_ram.c
main.c

malloc.c
printf_demo.c
psram.c

retarget.c
spi_flash.c
system_gwlnsdc.c
uart.c

166(177)




13 Profiling ##& 13.1 Profiling B§HEIZ-DW\ T

1 3Profiling BERE

13.1 Profiling B$8EIZ-D\V T

GMD Y 7 ¥ = 713 Profiling ##E % ¥ 48— F L TV %9, Profiling
EREIZ L . GCC == >34 Z o Binutils IZ& £ 5 Gprof 7 — /L % {ii ]
LT, fRESNTT 7 A VOB O FEATRFH & FFOH LI, 36 KO-
O LBtREZ#MRT A Z N TEET, Gprof X, 7 v/ F ADR FLx
v EREL TN T 4 —~v A b T 572D & £9, Gprof
X, 7T LFTRICT = ENE L, T r s T ANOAREEO CPU
RFfH] 5 AR & BRI OFOYE LBfR 2”9 LA — b 2B L £ 7

Gprof >V — L%, BAZEE M CIC++7 1 7T AOEMEL BRiET 2 DI
NLOIRT g VAT — LT, Gprof T2 Lzl BAZ
FX7 v 77 ANOEBEEOMEO LIEHR, FEOH LRk, SETRR 722 &
G TE D0, 707 T A0 L ETREROM ERKLIT/20 £
7

GMD Y7 FU =7 Tl feESNIY —Ra—F « 77 A VERE
D-pg TN )V« AT arTar g LT 52 LT, REOBHBR—
R ETHEITL, semihost #§AE % i FH L T %72 gmon.out 7 7 1 /L & JUEE
T5, QEMU ECHEEZI 2L — ML TETTHZENTEET,
Gprof Y — VT D Z &Ik, 7T 7 4 WNRFETRRTEE
7

AR S 72 gmon.out 7 7 A VIR, 2R Profiling #ERE 4 E2E T 5
Wi, 2, T EFIH L CEBOR— FE7-13 QEMU TE{TT 5 M5
DY, BEREN T 7 A NVOFARY 2R — LTI ELHY F
7T

13.2 Profiling 8§88 D A

Fl213. QEMU 75 v k7 +— A | T Gowin_ EMPU (GW1NS-4C)%
T2 b= FHRTEFT D2 LA TEET,
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13.21 a7 FOFHIER

Profiling EEH DY 7 b =T « T AL« 70 V=7 FEERL E
T, WSROV T v =T - Fudla s NEREBELT, 2o r ME
1TV OO ER 7 a— KRB 7 A bR LETY,

® gmon.c, gmon.h, profile.c, profile.h 7 7 A /L ZEML E,
e gmon BIERIHAFEFON L £,

® Profiling #§8ED 7= T startup.S 7 7Y - 77 AL & flashdd VU >
J e T ANEELELET,

B 72 32> T, Gowin EMPU (GWANS-4C) DR U 7 &
LA s TH A (em3_gprof demo 72 L) S LT &0,
1322 A 7 a VORE

IUNRAW e TSV a rDEE

Taxl NEAERE, 2= REBITT 57 7 A NVETIZ T A AT
BIMO A )y« ATy avpgeE L, Tavzy hearsif v
LET,

YeED 7 7 A NELEZ Y » 27 LT [Properties > C/C++ Build >
Settings > GNU Arm Cross C Compiler > Other compiler flags| iR
L. l-pg) ZEHMLEF (K 13-1),
13-1 I RA)V « TV a VORE

&3 Tool Settings| [ Container Settings Build Steps

v ) GNU Arm Cross C Compiler []1Generate assembler listing (-Wa,-adhlns="$@.Ist")
(2 Preprocessor [Jsave temporary files (--save-temps Use with caution!)
# Includes [Overbose (-v)

& Optimization

Other compiler flags |-pg
= Warnings

& Miscellaneous
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Linux Tools Path DR E

Profiling #§6E &1 9~ 2 B1%. Parse HexDump Data #&#E % FEONH 9
MR Y F9, 22— RN RS 720, £7 [Linux Tools Path |
Ta /)b« V= NTF 2= ERETHI EEBEIOLET,

Windows D55 13,
['${eclipse_home}¥toolchain¥gowin¥gcc_arm¥bin| <> larm-none-
eabi-] REDY —LF x—1r « NRET VT 4 v 7 AERE FE THEE
L £97(X 13-2),

Linux D& 1E. AT LDFT 7 4 /v b DS/ XZ ([Use the
System Environment PATHJ) Z @R L % 9°(% 13-3),

BEDTvy =7 N2 Y v 27 LT [Properties > Linux Tools
Path] Z&IRL, 22 A Y —)b « Fo—L L ZONRZEHBELET,

13-2 Linux Tools Path DX E

A Properties for cm3_gprof demo O *
|t~;pe filter text | Linux Tools Path - ~ 8

Resource .

. (O Use the System Environment PATH

Builders ]

C/C++ Build (®) Prepend string to PATH

C/C++ General Options: | Custom ~

Linux Tools Path

MCU ${eclipse_homefitoolchain\gowin\gece_arm\bin

Project Natures Prefix: arm-none-eabi-

Project References
Run/Diebug Settings
Task Repository
Task Tags
Validation

WikiText

Restore Defaults Apply

':?;' Apply and Close Cancel
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X 13-3 Linux Tools Path D} E

Properties for cm3_gprof_demo

type filter text Linux Tools Path
4 .
Resource © Use the System Environment PATH

Builders Prepend string to PATH
b CfC++ Build

b CfC++ General
» MCU
Project Natures Prefix:
Project References
Run/Debug Settings
» Task Repository
Task Tags
» Validation
WikiText

Restore Defaults Apply

@:‘ cancel Apply and Close

13.23 7u =7 FDEITE X O Profiling #EEDEH

TuTal Near ANk, Tave ) NEFEITERIEIT Ny /T
XFE79, QEMU T2 2 L — N THEITT 50, EEOHEAR—RT
TRy TFTHZENTEET, HlziX, QEMU T = L— F 5 TE
712584, GMD Y 7 b =7 @2V —)LIC Profiling @2 R S
£, BHEAR—RFTTy 73554, U 7/0R— Mg T Profiling
R YA WARSY 4V DS

Tuyv =7 & %ELT LT Profiling #RE &2 92 121X, LD FIE
WS TLE S0,
1. [Debug As > Debug Configurations:-- > GDB QEMU arm

Debugging] ZZER L. QEMU TTF Ny 7 &85 LT, 7uv=/
FDEFTHIZ, 2>V — T Profiling A F R S E $(1X 13-4),
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X 13-4Profiling & D F

Ay workspace_cm3_h - em3_gprof_demoy/src/project/printf/main.c - GMD

Fle Edit Source Refactor Navigate Search Project Run Gowin Window Help

45 Debug X 5 Projec.. = B [g mainc X

=] ‘ i 3 SystemInit(); //Initializes system clock
uart_init(UARTE, //Initializes UART®
v [E] cm3_gprof demo debug gem = b f e
v &B em3_gprof demo.elf [1] 1, T
@ Thread #1 1 (CPU#D [runt L 1/ R
. o, }/Tx interrupt
W gemu-system-arm.exe o, JiR intarrupt
& arm-none-eabi-gdb 8, //Tx overflow interrupt
e); //Rx overflow interrupt

SysTick_Config(150@);

char *ptr = "Hello world!™;

int i =55
unsigned int bs = sizeof(int)*8;
int mi;

mi = (1 << (bs-1)) + 1;
<

cm3_gprof_demo debug gemu [GDB QEMU arm Debugging]

d40300005308000001000000
28090000b0REAR0AA1000000
080ce0eafcaBaa00a1000000
CREATE: gmon.out

Dump profiling data finished

il &) Biw|mm |i+ 5 2| SliHF-0-Q~-i®™D &

= 0

A

B Console 3 i} Registers [£] Problems (3 Executables BR Debugger Console [ Memory

(-Var.. X 9 Bre.. &7 Ex..

Name

oo -

Type

vl

Q | &
HPer. T B =
SE|riet 3 O

Value

= B8

PP IEEELEEEE

A

2. A Eniz Profiling fE#iL. GMD Y7 F 7 =7 A IE

% 28R L % 97(1X 13-5),

SUG549-2.0J

L < @A D |
IR AMERH Y 4, a2 V— L NOEEDOREHTEL 7V v 7
L., Fay7&Z « XA=2—Mm5 [SelectAll] ZERL TTXTO
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X 13-5 Select All
B Conscle % 1 Registers [£] Problems (3 Executables G Debugger Conscle [ Memory = 0

X% xEREE 03~
cm3_gprof_demo debug gemu [GDE QEMU arm Debugging]

A
BREEEREEE Cut Ctrl+X
260000009 Copy Cirl+C
aaaReaaaa
PEREEEERE Paste Ctrl+V
@a0000000 Select Al Ctrl+A
aeeeaeaae
eoooBoane Find/Replace.
@aaeoaaee .
BOBRBEBO Find Next Cirl+K
elclcltlalelc) Find Previous Ctrl+Shift+K
aGaoeeea0a -
o Open Link
eepeeesed =, Clear
@aaeoaaee
00p06R00d -y Remove All Terminated
aGooaaeaae . -
[[@ Terminate/Disconnect All
eoceoeacs @ GitHub 3
260000000 f‘v_!ﬂ Parse HexDump Data
@aaeoaaee
008000008 LR oeroll Lock
eoeeRRRE8
daeseeees =~ Word Wrap
2g3e00e08b
P3BCRORBT Preferences...
CREATE: gmon.out
Dump profiling data finished
w
~ - ~z H T ~
3. WIT, ar Y=L NIEEDOEFZHEELAZ U v 27 L, [Parse
HexDump Data| Z@&RL £7 (X 13-6),
[X] 13-6 Parse HexDump Data
B Console X 1} Registers [2] Problems 3 Executables 3 Debugger Console [J Memory = 0

Xk RSSO -5
cm3_gprof_demo debug gemu [GDB QEMU arm Debugging]

Z A~
e Cirl+X
C Ctrl+C
______________________ Paste Ctrl+V
””””””””””” Select All Ctrl+A
C Find/Replace...
B Find Next Ctrl+K
C Find Previous Cirl+Shift+K

Open Link

Clear
c % Remove All Terminated
B Terminate/Disconnect All
@ GitHub >

.~ Parse HexDump Data

Scroll Lock | Parse HexDump Data

Word Wrap

Preferences...

v
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Z995HE,. GMD Y7 N =TI I T A NVEERAT L. SRR
ST D7 7 A MR LET (X13-7),

13-7 Profiling 1§ B O & Xt 7 7 A VDR

Parse and Generate HexDump Finish

4.

The generated files are as follows :
DAGMD_2025 workspacel\workspace em3_h\em3 _gprof demo\gmon.out

oK

5. Ym¥ =2 hd Debug 7 A /NF AR T H L x5 gmon.out 7
TANPERSINTND Z LY 7 (X 13-8),

X 13-8 £ S5 gmon.out 7 7 A /L DHERE
=SR-S

1]
0

£ Project Explorer
LJ em3_demo
LJ cm3 freertos
LJ ecm3_gcov demo
v =% cm3 gprof demo
# Binaries
hi Includes
w = Debug

= src
%5 cm3_gprof_dema.elf - [arm/le]

cm3_gprof demo.bin
=] ecm3_gprof_demo.map
makefile
objects.mk
sources.mk
[ SFC

[ % gmon.out
= readme.ixt

LJ em3_rtthread_nano

LJ em3_ucos_iii

6. gmon.out 77 A NVEX TN Y v LT, Geov Y —/LEBIEET
(12 13-9),
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X 13-9 gmon.out 7 7 A /L% B <

Wy Gmon File Viewer: binary file...

Binary File

Please enter here the binary file which produced the profile data.

|'3:\GMD_2025_w0r|-cspace\wor|-cspa Workspace... | | File System...

Cancel

7. Gprof V— /A ZEEITAH &, 7Y r— a v DOFNTHE RN TR S
I, Z7A0ERAXY Yy ROFOH LERAZR R S E (X4 13-10),

X 13-10 Gprof

{21l Problems ¥ Tasks & Console [ Properties {® Terminal [ gprof

timestamp: 2025/4/30 11:18

4 bytes per bucket, each sample counts as 1.000ms

]

B © sl (2498 2 3| P
gmeon file: DAGMD_2025_workspace\workspace_cm3_h\em3_gprof_demo\gmeon.out
program file: Di/GMD_2025_workspace/workspace_cm3_h/cm3_gprof_demo/Debug/cm3_gprof_demo.elf

P type filter text

MName (location)
v Summary
7
core_cm3.h
gwlnsdc_uart.c
~ main.c
~ main
main (main.c:33)
main (main.c:41)
main (main.c:42)
main (main.c:45)
main (main.c:47)
main (main.c:43)
retarget.c

startup_gwlnsdc.S

Samples

25

e N - =)

Calls

Time/Call

7.000ms

% Time
I 100.0%
. 32.0%
. 0.0%
. 36.0%
I 28.0%
. 28.0%
I 5.0%
. 4.0%
. 4.0%
I 4.0%
I 4.0%
I 4.0%
I 4.0%
. 0.0%

Gprof NDITA2 X7 N7 Vw73 25E, GMD Y7 Fv =7 XHEIY

(CRIST DY —=AT 7 A NERE, ST T2 ELET (K

13'11)0
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workspace em3 h - em3 gprof demao/sre/project/printf/main.c - GMD — m] X
W pace em3_ _gprof project/p
File Edit Source Refactor Mavigate Search Project Run Gowin Window Help
RrHGl e A& BielsME-a-E-G- H5-0-0 Q- ™0 -4 "
vl ror G Q iE|[m
I Project Explorer X = mainc X =8 o x BT @8 Ho = 8 =
ER-a = printf("&d = s\rin", i); A dEER e % 38 O
o d =Vl | printf("%d = - max integer\ri\n", mi); . h £ B
- cm3 demo printf({"char %c = "a'\r\n", "a"); 9 uart
[ em3 freertos printf("hex %x = ffirin", @xff); 2 stdioh
[0 cm3 geov demo printf("hex ¥@2x = ee\rin”, @); 2 gmanh
< 3’ ;d printf(“signed ¥d = unsigned ¥y = hex Fxirin, -3, -3, -3) 3 s
v = cm3_gprof demo printf("%d %s(s)", @, "message’): ] ® main(vaid) : int
#¥ Binaries printi( nrin y;
il Includes printf("¥d %s(s) with E¥\r\n", 8, "message");
Vv (= Debug _mcleanup(2);
&= src
%5 cm3_gprof_demo.elf - [ar while(1});
cm3_gprof_demo.bin } v
=] em3_gprof demo.map o B
| & makefile
& objects.mk [#1l Problems | Tasks El Console [ Properties (& Terminal [ gprof X = 0
| & sources.mk E‘%@ﬂ‘@@@“ﬁ:lﬁblc
& src gmpn file: DAGMD_2025_workspace\workspace_cm3_h\cm3_gprof_demao\gmon.out
¥ e prdgram file: D:/GMD_2025_workspace/workspace_cm3_h/cm3_gprof_demo/Debug/cm3_gprof_demo.elf
- d - timestamp: 2025/4/30 11:18
_ Elrea me.tit 4 bytes per bucket, each sample counts as 1.000ms
LI cm3_rtthread_nano N
- P pe filter text
LI cm3_ucos_jii - - -
Ngme (location) Samples Calls Time/Call % Time &~
~ [Bummary 25 . 100.0%
2?7 8 . 32.0%
core_cm3.h 0 I 0.0%
gwlnsdc_uart.c g . 25.0%
v main.c 7 . 08.0%
v main 7 1 7.000ms . 28.0%
main (main.c:33) 2 . 5.0%
main (main.c:41) 1 - 4.0%
main (main.c:42) 1 . 4.0%
main (main.c:45) 1 - 4.0%
> main (main.c:47) 1 _—4.0% |
< 5 main (" DAGMD_2025_workspace\workspace_ecm3_h\em3_gprof_dema\Debug/./src/project/printf/main.c:47 i v
Writable Smart Insert 47 :1:1308

Gprof ¥ —/LOREREZ K 13-1 IR L £ 7,
# 13-1 Gprof DOHEREE
FFav HSREDFLIA
FRTDINERELET

Show/Hide columns (% )

i@k — X & .csv 7 7 A T AR
—hLET

Rt 7 — 2 W~ E T

Export to CSV (E3)

Sorting (ﬁl)

= AT T — 2 % 7 7 A VRN~ 2 E
Sort samples per file (™) -

=9 fiRAT T — & 2 BERERINC A~ 2 F 3
Sort samples per function (™)

=3 fENTT — 2 AT~ % F T
Sort samples per line (™)
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A a

HERE DFLA

Display function call graph (=)

BRI OO L 7T 7 & FKm LET

Switch sample/time (B¥)

Yo TNER] = T — U B 2 —
U0 B ET

Create chart--- ( & )

faE LIcfifth 7 — 2 2 LT 7 7
TELEFH T T 7 2 ERLET

9. MUV I T7FEIIM I Z7EERTHZ N TEET, Gprof T/ 77
VRS 7 7 A LA L. [Createchart--] (%) 2R £+

(2 13-12),

13-12 Create chart---

Ay Create chart from selection...

@ Chart builder

Select your chart type
®Bar graph [AVertical bars
() Pie chart

Select the columns(s) to show
[]Samples

[ calls

] Time/Call

1% Time

Select all Deselect all

BlzIX, ER SN r 27 LM77 732X 13-13 LK

13-14 179 L B0 T,
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X 1313877 7

[#] Problems ¥ Tasks & Console [ Properties ™ Terminal & Chart View X [F gprof = 8

100 Bar graph

g0

80 4

70 A

60

50 o B Samples

| e

Time/Cal

40 1 B % Time

30 o

20

10 o

i Summary

Name (location)

X13-14 75 7

[#] Problems ¥ Tasks & Console [ Properties & Terminal & Chart View X [ gprof = 8
Pie chart

X Axis
W Summary
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