www.xinsijiaocai.com

EERIFENa

BRFE#Ask: 400-615-1233

BRALRS
HA5NH

ISBN 978-7-5775-0092-8

87577"'500928">
EM: 55.007T

(2

30 =1 UIT R =H =3 3 24 > 55

it

A=

BEFEW &N ®

BSRUHERFEEFIEREN

BRAILRGE
HASNA

£ &/ BISR
BlEwm 5 & KFIE

Tt Z 4K Rt



FRIHBEBFEERIBREM

=

BRAILRG
HA2SNE

£ ®/ BISE
5 & KFIE

T Z4F 2w

.
j:



[RFENY A500 14 ATH H R HREE A AT H L ABE R 5 i 4 R
B LUK Keil p Visiond , ST-LINK 3K 35 0 PRE A5 2 -5 0 90 3 — 200 H - P 3 LEDCROE — ik
EDAT BT S AR Ak AR S AR R L BB AT S S OLEDCE HILA 't — A8 b7 i 1o T 46 552
BRINES . BRIUA —A4h, B350 A 2 LTS5 51 45 S AU S 0 5 BE R D 3R s Al A= i 3h TRE 1 5 T
BRI,

A A5 W R Ay e S MR e A RN A AR B A v 75 8 TR L A 3l Ak B RE IR 42 S AR S Ll i 2
b ATV A R RGETIF RWIFE WS H .

EHEmSmE (CIP) 33

MARRGIF RSN / FEANRE . —— P9% .
PadE Tl ke i piat . 2025, 8. —— ISBN 978 - 7 - 5775
- 0092 -8

1. TP332.021

b [ R AE CIP S A% 24 2025FH3641 5

QIANRUSHI XITONG KAIFA YU YINGYONG

HARXNEZEFEE KA

FEANGRE F 4

REHRE: W L STt HoHESE
EEREX: & fF

HAREZT: PEL Tl K% H ARAL

WML PYST AP 127 5 MR = 710072

2] $E: (029)88491757, 88493844

P k. www. nwpup. com

BN R & = RZSENRIA FRAF]

¥ ZAN: 787 mmX1 092 mm 1/16

En . 16

F O 349 TF

B MR 20254F 8 A 1M 2025 4F 8 A4 1 ENKI
# B ISBN978-7-5775-0092 -8

E #y: 55.00 7T

QA B 1) A0 55 Hh RO IE AR i 4



Iﬁiﬁll
= AS
T

W % I R RE R 1 B RE BRI S5 BOR R PR K B i A U R BT A B AR B B
U T TR O EARZ — . il BT AHR AR R G I L R HAR SRR AL
AR SR AT L STM32 B3 HLUR A LUR AR GIT R A S5 S A L s A X — S
B RGBT T —E IS S ST E A HA 7 5l I 518 AT 55 983 1 A
Bz R IR ARG R A i

BB RGPHE T i ARG R BRI AT S8 R I e S S A T g
BEHTT A5 DL 14 AT O 48 BRI H — 51 5 5350 H 20 i 24 HARAE 55 i ad
HH 8250 H s — 0 H 20— SRR 55 i oy o AR 4R T2 A i D SEPR T
PRI BETT o

ARBABRRERAG, BIE SRR E G IR RSy 5 TR, KRS
Frednr.

(DBAELE S TEESCE: . AT TRANAEAT B 1F S S B AU S0 Keil (—R R HOT
KRBT TR KB IC 15 SR TS AR~ T Il

OFTAV 1 EE] A 55 T4 ML &8 B FLSE R 5 il 2D AL TR R BILA
il O 5 A T B RIS AT ML 50K L BEAE Y B~ R PO $R T} b (1 BE

OBBA BT RIGIERC . A T3 2R ATBEH AL S BT, 30T H (] R 7 ey ST e IR
B FOWATARYE RN [ P 205 20 A JE AN [ J2 R B AR ) 22 S AL e oK

(DA PR R LR . BRIUH —Fh A 58I H 238 8 A 55 W40 B b . 6 25 T BA
FAEREST IIRESE B | IR REUA: LR RE ) 45 22 2k BE V23 b 8 T O 2/ A= AL % 4% 5 2
A FFRAR S AL T O SU

A5 1 IR M R FAR A B A /N ARAE AT T2 20, LA 5T 4 -BAE SR BETT S G hig AR, UK
TiH—ZI0H Y00 A = T H AR RS 5 IR Tl R B B B R | gk g
LR E g Herb SR A ST 15 SRR A AT 55 A2 BRI A, LRI H 00 H - N 2



AR SR

%S . 5K T 557 R ATIE MR OLED R S 8P D RESC B LRI H /N =T H -+ 4 2 B89 5
G SN AV BOE SR B2 e AR AR S5 T AR B RS S  H ip 2P 0 53 S0 S o1l it
TSI LRI H -+ — N A S AR s AU A S SO s B, LA H A
M S .

ARG S AFER] T IR AL O R 22 B i 4 TR BE R R I35 ATk B RO A 5
(2 AR AL T HORSR T B M T AR R BASGE AT PR R D A A5 (9 2 5 $ AL 1 B F
GEUR_E BBl RN A HRME BOR  BE A AR S AR N A S TR 2 R SR AR — IR
AN [FIRE L SEH S T SCRRYORE 7R 0 AR — I S n gt

BRFEH K PR A A R Z AL BB IR IE.

w &
20255 4 A



F50 BT RE

mB— MERENSR |
LED ATEIR  eevveereens 71
IMEZ LED {Ti&it 27 IIH7 OLED R REN A 74
E£8— LED [JURKT weeeeeereees 29 F%— OLED @RI - 79
(F5 7 LED KT cevveeneeens 38 F%£— OLED B RRET
IﬁEE Eéugggmﬁﬁ 41 E/Hﬁ ..................... 90
%= OLED B rREER
& — MRMEEGIRE]  eevereerenns 42 ,
Ig%f ..................... 113
& RMESRIPE oooeennnnn 45 B B
£4%PM OLED B xxREx
IR kM55 E Rt DI J—— 115

¥ il

DHt EXL&KEE

15— ZKEEIFIRDN evverernens 49
K SETTHE 73
5= FHARM BT B B BEETES
JRE|  vrvrrrrereeeeaenns 51 O 121
%= OLED B xRBErETF
MEHE HiT@EE 56 SRR e 123
£ miBEEE . ;
T% BigERARKA E/\ ZigBee FekiE S 127
K ceeeeereieins 60
FE= BIEEHRLH F5— BT ZigBee IS
LED ﬂ-%yz ,,,,,,,,,,,, 66 1L.LED ﬂ' .................. 131
5= BIPHARKA %= OLED B/R~EE R~ ZigBee
IR e 68 BIRIZ R EIRE - 134



MEN REEERSNA DE+= HFHFIES 199

F4%— DHTIL Iz oeeeeee 140 F&— AT24002 BE&RIT -+ 202
55— DHTILIRE oo 147 F% = W25Ql6 BEi&it - 206

DIE+  ERIERET N DE+M Atz AFTER

5EEIREFg 224

£% OLED ERZERER

EBREBAOMIRS - 154 FE— FHNLEABHSH
‘}'L‘—|— ..................... 297
HE+— FEEUERER 159 By
- FE5T FHNEATRRRES
G5 XN /7 itk B (OSBR)  coeeeeees 232
5)'1”% ........................ 167 'E%E Ef@;m%gj\ijcg;ﬁﬁg
AT ZEAMTET ) ceveeeens 241
FE+— BREIEE 183 Bt (FALAR)
(5 TRAREHE o 15 DA 250
F5 - BYHEER e 191
FE5= RABAIRSN -oeeeeee 194



— RN ARG IE

iR AR GE (embedded system) J&—Fh g AR AZAEAHE N B e W B &
HREPLRGE. B Al AR P S s W Las R B T S5 KRR A - B0 Ttk 42
OB R IE R R AU ST ENLAE LR G A i A FR G R
FTBRA R E ZOR I IeE LRSS .

IRA RGOt — BT LA B g 4 2 e 1 R T D B LWL 55 (49 30k 2 2%
s R HLA . S TR ILRE S s 17 P B R A A AN ) i AU R GE B BB E o
Je [T AR Y S R [

— AR AR G B R AR GER A T2 B 2 i i AR GE (B2 L P Ta] =
F G Z M AR D BB MR ARG BRI L.

1 REHE

BEPFZ AL S A U BEAR A7 B B A4 A 1/ O Gl A/ i D 32 11 LA/ DR/
O D/ACGHUED A 1o E— i ASURAE BEAS JE A b 730 e 50 A S L e el o FA i 0 1R
HE S U B T — MR AR PRI . P A AR G AN AR P m] L A/ ROM(H
BEAF Al

2. FHEE

2 S 2 2 8o b a2 AR HALGRE A4 2) 5k BSPOR R L H6) . B
ARG RN SRR AT BTl RS IRZ W e e SRR I, BRI A
GO R R PF I BARTE B0 ARG BSP S (i 0422 ORIl BEAT I o o )2 — Je 35 A
KIEJRBEAFRIRIUGAL B B A/ AR FRE AR50 75 O TIE D BE

3. ARG B AN R

RGN IE RTOSCEM ZAL 55 #8412 40 SO RS GUIEIE P #2101 M 2% &
G¢ Sl TR AL, RTOS 2 AU GEN AP F A FER AT & F 65
A2 Hh 2 TS A 5540 R G R O I R P 4L TR Rl X 4



AR SR

LML AREFE -6 g

1. £ MH
HHHLEE N FE AR K & 1-1 fras . FHHALE AN EER L K 1-2 s,

e || e || e
el TN T BT Ha e |
S
FoHLL
R
HLAL MCU LT
LED (il es) HAL
AT
et
YR St
P
gt 2
414
ik P 01}
.‘%»‘ﬁ,g 5 i *%I’Ii%
13 foen | | FEBOUBI
Je g % w | [Usscammr || @ || wirvissF | | simse
F-HLL H ﬂ%%% AL .éygﬂ:u J e || ZigBeetzH T-EHL
B 1-1 3 A E a7 e E
ootk KRR .
X HlRE S OG < T TR0 4 b ML N 224 i i A 1% b T PR 5 B 1k T RS L S AL N

SRR T OC : F TR I T AL A% AT 5 A R4 o 4 ML AT RS
SR T4 ML AR AR A0

il F- FLAIL « FH 451 45 ML RS 4 )

NS 2% . T SC I LR A SRR T fE .

LEAMEC) L AR TS H [0 TR F 2ok A FE LB LD 05 B

Bl TG AL A AT3.

T LA AR AR T N S O b R ST-LINK F #0520,
OLED BRBE: 0] DL B nH LA S /1 TA/ERSEHF R

MPU6050 FEB2{UBER . T8 /R b2 A 47 B ARk

‘,@} 2



JiH— WERENE

W/ BB T B A A

USBGH H AT 840 5 1y H LS A it eh oAt ifg.

BEIRAGIRAS TR G 3 S ML AWK A = %6 b

WiFi/i F/ZigBee 32 1 . WiFi, 15 F . ZigBee =B S pg N 042 0, I F R4
WAE AR AL A

I BCAR A - LA A S BCAR i i

HL A2 1 A AL A Rt e SR R RS R A

MCU : L gs A0 45005 R HALS Sy STM32F103VETS,

LED 87547 : - FHa R A HHLER A 4540010 %5 FleR s

4 20
i 19
6

1
7 8

17
8

16

12 e N EEiRA K4 E
T XS XS s 2 SCHUBE A5G 3— AL HeH s 4 ZE MR F i bls 5Nk,
6 AT HOXT B 55 7 LDAMEICK s 8 ZEMiFE ¥ bl 9 TRk

10—OLED /8B ; 11—MPU6050 FEI24i e ; 12— 2 e fL s
13— USB #1105 14— /RIS 15— WiFi/ i F/ZigBee #2110 ;
16— MEeF oL 17208l s 18— A5 MR 3 5 T 56 5

19— A MRIFEAL; 20 BRSO

21— LI X TT G 22— AR



AR SR

2. FEHAM

FIHHLEE A FE A S A 1-3 FR . & 4R 4 MO IIRE TR .

(D HIEHRRAT : FH FHRR .

(2)LLAMRHIE AT R ST AME R AR /R T AL A0 S i o

(3D 1 S L A 78 AR P T e 11 kbR ) ST-LINK #0050,
(DOLED 4T : f87m H HALEF NI OLE

() AL IR 1 A AL ES A 78 r AR SR L U A 42 1

(6)MCU': FEHLH E 0 H L 15k STM32F103C8T6,,

1-3  $3AEE ASERIRE S E
IR/ s 2—LIANRSE s 3— T adkr s

4—LEDJT; 5—HiFE T ; 6—-MCU

3. FAHIHLER N RE AR AR SR 3 ]

FE R FE R E MCU JRBELE  Flash(N 17 /EEPROM CHL Bk 1] g5 2 HEEAEAB4S)
JRBRIE | ML R ] AL R SRR | A PRl 11 D ] | 7 e B P o S an ] 1-4 ~ & 1-10
B .



2

JiB— MEREN

B L ENEHE 1 E

B
EPAN SS_;”

<
Qo 670 sava— ¢
z
I

=

Cng

1

* felided

v

0Td

= INOD 6d

©

5



BARESITE SN

El#HE IO ST E

motstaEy

mqumy

Y
sy

[l-axo

SLIANEQLATENLE

NI 280
100750

L5aN
Ivan

VEsA

Yaaa
~dTdA

+ITdaA

0TEN DNSMLE vINIL03d
1TEN OIS 4134
£1¥_ONSIHOIIVELTAd
61V DNSL0OEIVELESd
07Y ONSHTaIOVAL YA

= 10V NS4 TAEDVILCHd

TIY ONSASAAIVALIEd
WO OMS4/LEd
£0_OMs4'8Ed
90_JMsd'63d

— L0 OMEL013d

A OMSLTIEd

] 60 JMSLTTEd

010 JNSL/ETEd

T 110 OMELHIEd

10 INSLS1ad

T oMsL0ad

£ oMs/1ad
@y 01asTad
WD ONsLead
HON_OMNSL+ad
EMN IINELCad
LIV DWSL9ad

TEIN ONSLTEN JNSd/Lad

£10_DMNS/8ad
PIQ_DFNSL/6ad
S10_0INSA/01ad
91V _ONSA/T1ad
LTV ONsATIad
STV ONSLElad
00 ONEAt1ad
10 ONSLE1ad

1N0_TEDS0/ETId

NITTEDS0/FIDd
NV LINV/E[Dd
HD_01as/TId
£0_0Ias/112d
Td 01as/010d
10°01a8/62d
0a_01as/§2d
La_0Ias/Ldd
90_0105/92d
SINI_Oavidd
FINDQv/vd
SINI Dav/edd

TINI_2OViTd
TINI 2a¥/12d

DIMI 2aV/00d

NEHD TNILTSOMN (Ids/c189d

NTHD TINILSIN £IMVS/OSIN_C1dS/F19d

_ NIHD IMILS1D EINVSNDS Tlds/clgd
NDE T TNLLSE0 T ETEVSVIVENS COTLSSN TIdS/T1gd

X4 fIAVSQ/VAS TOTTigd

XL CIVS/TOS_TOTrorad
£0_OIaS/FHI_$INIL/68d

o ¥ _OIOS/EHD FINIL/SEd
AQVN OWSTHY SMNLL/VAS_[2C1L8d
THD FHIL TS 1DT1/98d
IVENS [DTV5Ed

LSUINI+Ed
OMSTIVEL/OALIEED

_ 1Lo09/t8d
¥HD_ENLL/NT_Dav/18d

EHD ENIL/ENT D0V/08d

ALKV
HIOMSHILIFPIVE

OIOMS/SALLIETVE

W1 INLLdaESXINYI/SIE [TEVSATIVd

YHD T INLLINAESLXENYY/S L) LINVS/TTVd

£HD INILXCH [LEVSN/0IVd
THD IMILXL [IAVEL6Vd
OOFUTHDY TNILED [TAVE/EVd

THI_EMIL/LNT_ DAY/ IS0M_1145/LVd

[HD EMILN QV/0SDN_11d5/9vd
SNI OTV/HD§_I1dS/EVd

FHIDAV/ED TINVSUESN HdS/vvd
FHD_ONIL/ENT_DQY/XH_CIIVBIVEYD

SHY TRILTND DaV/XL [IIVS/IVd
THD ONILINT DQV/SIN TIEVS/TVD

LT THD TAILONT JOV/SLY CIaVSN/dndmOvd

£n

N\
®

6



FEE ] (SER S E B [0 SR ) INOdddd/ (£ Juseld 91

EAS

C02+TIV e

¥as dano

108 v

dmn v

I020A OV
£

00 = [\ Jury
Ll (o] [aal hodl

£in

dT10H
1 JATD
- oId




BARESITE SN

EIEE S L1E

woiasy | sequny |

QALI(JIOJOTA]

WRLWEE

“moN
b

HqTe
LODPNT  @ND ._:lﬂ_|
D 6Td 3

E A 2 ’
A}
AS
%8

+1N0

DIEA
Invae

HENAS

-1no

+1no

N

é‘ 8

/a
A\

7/



JiB— MERENE

ElEE RS $1E

9 ©

EEBBEBEE
i

i1

- e

o1d




EHEEOHEY 61E

=1 X TS 1 =
L
ano ano
B b
1255 255 110170
DOPEHD
OX #510 —
X #U5Q o+
a W = -
0 #D4 - T
aNo A 410 -
. I axa sz [ vot L9
== ] a1 e - ST
o181 _.2_ P LE axo A H+—+
o= b AN /‘ wm a3
2 8 ved £eQ
AS
s
o,i ._-
At
T HSOTETEXVI =
alwl | |
| D
" nw 1n0wd
ano ano
CINE EEuWI | NITE 10018 o X8 0D
| L ane
Aoy r i (L L (90§10SS)TT0 960 —
ke T 4 (e S A CEN @ ]
- ; 5 L0OIL  NILL (e KT W00 FNE L
AS b gl W 7 _,_% _|_ *E 3
1 5 = +A +20 N Py ¥ SO 1o 1500 IdS
S o= £ 3OS 1d8
]| RE 1S
i e | tee | Por Yot | 24 S 701l :
: 5 ool o0 e L EAE n AS ]
I =
“ m aNo

WA RS L SR



22
{a|

4

WH— WEFEN

&S WEE 011 E

Lo

EAE

SOE0TATENNLS

NINS INILAD CLVSU/VENS TOINSSN (1ds/T19d
NIHD TMIL/'SID EI9VS/E0S CIds/618d

NTHD IMILSIY £IMYS/0SIV ZId8/+19d

NEHD [MNILTSON CIds/S18d

OOFUTHD [LLND TIIVS/IVd

THO_TMILXL_ [INVS6Yd

EHD TMILCE 1IEVSO0TVE

¥HD_ TNLLXY NVO/MNAES/SL) TINVSIITVd

WL INLLXL NVO/dagsusy [IIVSTIvVE

OIaMS/SLIETVd
TS8A
Taaa

ATIMSADLLFIV

SSN_ IIdSMMLE [HD (PILIALOSTY
WS 1148 THD (MILOMSEOVEL EEd
OSI_11dS/THD SPLL/ISELINFEd
ISON 11dS/THD SNLLIVENS 10T1cad

XL IIEVSO/THD PNLLTOS [D7198d
X4 TDIVEN/THD WNILVAsS 102108

010049

X¥ NVD/TJ§ TOINEHD vINLLEEd
XL NV2/Vas 1OTUFHD $LLIGEd
A

£S5
£ aa

1"gaa
_ _ _ T ssA L4
YHD TIILXN_CLIVS/VAas_toTriigd
£HD TNIL/XL ¢INYSUID8 TOTL0Igd

AT

1Y

HTY
1Y

SEFTIN

aND

Na

g

SUH

ITE.&&\
2

n

(VT A0 T VOrLPNT

20A

11009794 ==
NEHO_TWLLHHD SIILAGNT_TIDQY/18d or—
NTHD TINLU/EHD §IL/SNI TI0av¥/08d
NTHD TILLTHD EWLL/NT CTOAV/ASORN 11dS/Lvd =
NIHET TR/ THD EWLLNT Z10GY/OSIN 1S9V i
T SNI Z100V/HIS LdS/SVE (—o—o
NI TIDOVAD TINVSVSSN [1dS/hvd w o
FHOTINLLENT TIOQV/KY TIIVSIVEVE o+
£HD TNLLZNT CI0AV/KL TIVSATVE [
__ THO ONILINI TI0QVISIE TINVEOIVE ——mrar =
LT THY TRLUONT TIDQY/SLY CIEVSVANENOYE 37 =
¥aaA }
¥ESA =
_ ISUN [—em _Ivn.zu¢ mul_.l ERE=H
1107 280/1ad (5 +— T
_NI'D50/0ad | =
LNO TEJS0/SI0d —
NI ZEDSO/VIDd ————
JLEMEINYLEIDD
IvEA

7.

©

11 (



BRAXARGHASWH

SRR BT A

1. Keil u Visiond B4 1) & %
FE X X X H3E Fig4T mdk. exe D724 MDK-ARM, 5 H 22245 B, 4 1-11 iR, #ah
Next $#4l, MDK-ARM #{FH & T 2 494 FK /& Microcontroller Development Kit, /& ARM J&

F Keil ¢ Vision Fa#E H 15X ARM7, ARMY ., Cortex-MO ., Cortex-M1 , Cortex-M3, Cortex-R4
4 ARM AbFEES i AT A& T H.,

Setup MDK-ARM V4.23 B

Welcome to Keil 1 Yizion KE I E
Relzase 12/2011

Tools by ARM

Thiz SETUP program installz:
MDK-ARM V4.23

Thiz SETUP program may be used to update a previous product inztallation.
However, you should make a backup copy before proceeding.

It iz recommended that you exit all Windows programs befare continuing with SETLF.

Follow the instructions to complete the product inztallation,

— kel yizond Setup

Corel_|

1-11 MDK-ARM Z#E 7 H

e [ 2R M S B AE L SR Bty Next 354, WnlA] 1-12 fros.

Setup MDK-ARM V4.23 =

License Agreement KE I ITM
Please read the following licernse agreement carefully,

Tools by ARM

To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement, click the check box below,

END USER LICEMCE AGREEMENT FOR MDK-ARM

THIS END USER LICENCE AGREEMENT ("LICENCE") IS A LEGAL AGREEMENT
BETWEEN YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICEMCE. ARM 1S OMLY WILLING TO LICENSE THE SOFTWARE TO YOU ON
COMDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICENCE. BY
CLICKING “| AGREE™ OR BY INSTALLING OR OTHERWISE USING OR COPYING -

¥ | agree to all the terms of the preceding License Agreement

— kel pYisond Setup

<< Back Cancel

1-12 EHREERENINEIEIE
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JiB— MERENE

BEPER L2 H 5 SR By Next 241, i 1-13 Jon .

[Setup MDK-ARM V423 0 W =)
Folder Selection DZ KE I E

Select the folder where SETUP will install files. Tools b}‘ ARM

SETUP will install ;xMiziond in the following folder.

Tainztall to this folder, press 'Mest’. To install to a different folder, press '‘Browse' and select another
folder.

Destination Folder
|E:\EmbedediKeil { Browse .. H

" Update Installation: Create backup tool falder

¥ Backup old files to E-AEmbededsKeilB ackup. 001

— kel Wisiond Setup

<4 Back Cancel |

1-13 ERZREERFR

HEHFEE ARGt Next #2401, i 1-14 iR,

Sorop MOK AR VAT . =
Customer Information DZ KE I E

Pleaze enter your information. Tools b}‘ ARM

Fleaze enter pour name, the name of the company far wham pau wark. and vour E-mail address.

Firgt Mame; I

Last Name: I

Comparny Mame: I

E-mail: I

— kel uWisiond Setup

<4 Back | Mest > Cancel

1-14 EHERPER

ARG R IEAE T WA 1-15 Jii.

3@



BARESITE SN

[etup MDA VAZS T . =8
Setup Status DZ KE I E

Tools by ARM

pizion Setup iz perfarming the requested operations.

Install Files ...

Installing LCD % SPI_LPC1700.c.

— kel 1Wisiond Setup

<< Back | et > Cancel

1-15 RERRIERRE

e PN S EAE . Hiily Finish #2460 . W0 1-16 PR .

|Setup MDK-ARM V4.23 y
Keil u Visiond Selup completed KE I u
MDE-ARM V4,23 Tools by ARM

| wVision Setup has petfomed all requested operations suceesshully,
B Launch Driver Installstione “ULINE Pro Driver ¥1.0"

¥ Show Release Notes

— KealpVizond Setup

Bach Firesh Cancel

1-16 MDK-ARM £ 35 i

BERT RS 1 3% ULINK 982 0l 117 . ULINK @ d 4 ARM #fEH A
ST F BB B A SEHLPO) 5 ARM BB 2 AT S B 5030
B F AR SR BE AP e S L

©) 14



WH- REFENE

i E\Embeded\Kei\ ARMAULINK InstallULINK exe

Installing ULIMK Drivers ...........

1-17 223%£ ULINK & zf

DU BE 51 B 533547 Keil o Visiond, it B &] 1-18, & 1-19 F RO ~D5E M. 4
RS L 78 X XX 03 T 2 %)

11“File”>"License Management”fy4>, & il CID (F£FiR
License Details, fillfj CID Jf-# £t ARM. S J5 Hiif; Generate #4142 5 LICCRAUCD) i Ja

B ) LIC Z#13] License Management H13f & 15 Add LIC,

. o ————

i eme -
e Mg crmie s

SingleVser License |P’1uting Licenze | Floating Licenzs M.llni:l.rﬂwl

Computes |0
LD [cGZEVZEBD (]

Custorner Information

Mama: |ldu =y

Company:  Jau Get LIC via Intamet.. |
Emaid e

Product License ID Code (LIC) Suppest Period

MDK-ARM Standard GMZET-RVMLA-BFQIE-SXHIM-VLY2E-2RCHY Expiraa: Mav 2020
P51 Prof. Developers Kt CZVPW-OWPSN-UGBIG-MES3I4-AZUPPLHWZY  Bpires: Jul 20030

Mew Licenss 10 Code (LIC) | WHY 74-FEHI - YVI1Y- 194230766 4-BCRS53 Add LIC | Unirestall .

= 1IC Added Sucessfuly — D
® @

Cloze Help |
1-18 FE[EEIE

15
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' Keil Generic Keygen - EDGE

e il Embheddead

1-19  Keil p Visiond iF ##l

2. ST-LINK 3X 3 B & 3%

HOorkkbemno iy

TEX X X SCEJE R k8 304 dpinst _amd64 ., 32 1742 %%, DPINST _ AMD64 & 64 fif
Windows R8T WIKSIFET H 2% TR, H A SAE MR R A INF (22245 230 ##% =0y
IR B SO 22 e a5 Bl R P Bl R S IR Bl S R R [ B Ak

BT 25 (ND "4 AN T&] 1-20 Fhos o SR Je 7 3t %) ST B 50 i # L, S8 L2 4

e 1-21 s,

16
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Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work

To continue, click Next.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. F your device
came with instructions, please read them first.

Driver Name Status

v STMicroelectronics (Win... Ready to use
s/ STMicroelectronics fusb... Ready to use

17.(©)



BAR RS R S5

LA GEIG AT ALY B o A B ST b B 1-22 s A B Sl D 3o 2

BEG BEY MG
om0 Hml & %S

1§ EEEGoSE

| @ Generic USB Hub

| § Generic USB Hub

|~ § Intel(R) 7 Series/C216 Chipset Family USB Enhanced Host Contreller - 1E26

|
Enhanced Host G ller - 1E20
| LI§ STMicrosiectrosics STiink dongie) |
I '__USBCnmpo;ih Device
| @ USB Root Hub
|~ § USB Root Hub
- § EFURR) USB 3.0 REIES
—§ EERR) USB 3.0 T BIlEE
b 25 BERE
oA s -
— —

122 HENNEESERAT
3. CH340G IR 3h By &2 23

TEX XX FJe T #: 3 CH340G 1225 304 CH341SER. INF, By “ 2288 " He il 5E W&
BN 1-23 s, CH340G &—3 USB BERIE B a0 A HAZ O IhRE & SC 8l USB 20 5
HAIE A5 32 VRS, 8 T T B LS B s & CUR R L AL AR 55 Z 8] ) 8 15

A A,
B IRENEEE(X64) _ ”

WehEaE g,

PEIFINFSZ{ : |CHBWISER.INF =
7= lcH .oN
s TI_ USB-SERIAL CH340

|__ 98/08/2014, 3.4.2014

EE,
B

1-23 23 CH340G IRz
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4. Keil u Visiond F & FF35E W

TE4%¢ 58 Keil p Visiond J& . AT LA T AR FIAC B MDK GRidz il 85 I & T H) ff L BR
BT,
1) W TR
e TEST SCffJe SR 516 TEST SCFde h e LT SCfFde  anigl 1-24 fis .

TEST

~ &R ER e =0
CMSIS 2019/8/2413:00  3Zf53E
DOC 2019/8/24 13:01  zifsk
FWLIB 2019/8/2413:00  zfisk
LISTING 2019/8/2413:00 {43k
OUTPUT 2019/8/24 13:01  3xffsk
USER 2019/8/24 13:01 3R

& 1-24 7£ TEST XAl T3k

Jei 3l Keil pn Visiond i i TR S #3242 STM-DEMO., 6 HARAEAE U
USER T,

PEFEI H . RG4S SRR L )R] 75 42 ) STMI32 14 s &) T2 S, IR R I
AT LA A O F3has i SOt b s 5 4

e B T AR v B AT AT SO BT LA STM32 Fe v i S 42 #13) TEST 193X JLAS
e,

(DUSER il TR

(2)FWLIB Hjig STM32 FEH ) inc Fl sre PIANSCHAEE , FHF 3B PEANIKS) .

(3)CMSIS HIEA7 STM32 J H 45 )3 3 ST R M3 Z 41 5 5 AL F i SCPF

(OOUTPUT FISRAFHCRAT 46 I it S

(5)LISTING HIRAFHUFR P Shiide f AE U sk S0

(6)DOC FIRAFH 530 H AHC Y SR B .

%3] Keil p Visiond TFESHH 475 Target 1,800 4 A4, an&l 1-25 Frs.

P
B-#3 Target 1
#-{7 START CODE
=
B3 FWLIB
B CMSIS

1-25 K4 44E



BAR RS R S5

G391 2% LN I 2 i 5 A SO B RSP AN 1-26 T

EHj START CODE
' . startup_stm32f10x_hd.s|

SR User|
e main.c

& [) stm32f10x _it.c

1-26 HRMEXXH

1E FWLIB SCPE BLES N sre AR s SCF G h 59k SCHEAS TSI - i 1-27 B

atg FWLIB

& [£] misc.c
®-[%] stm32f10x_adc.c
@[3 stm32f10x_bkp.c
{E stm32f10x_can.c
Ei stm32f10x_cec.c
E} stm32f10x_cre.c
E} stm32f10x_dac.c
E} -[#] stm32f10x_dbgmcu.c
Ei stm32f10x_dma.c
- [F] stm32f10x_exti.c
stm32f10x_flash.c
Eli stm32f10x_fsmc.c
Ei stm32f10x_gpio.c
- [B) stm32f10x i2c.c
[#) stm32f10x_iwdg.c
Ei stm32f10x_pwr.c
Ei stm32f10x_rcc.c
Ei [#) stm32f10x_rtc.c
]E@ stm32f10x_sdio.c
stm32f10x_spi.c
stm32f10x_tim.c
l}] stm32f10x_usart.c
@- [#] stm32f10x_wwdg.c

E-£3 CMSIS
. @-[#) core_ em3.c
- @-[#] system_stm32f10x.c

1-27  #h0 sre B ERIR B X4
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2) it MDK T #2555
PA BEAR KR I RR, WA 1-28 FiR

Debug Peripherals Tools 3V(5

| |==|prnn
1 SN
' 2 B

B 1-28 BEHEEREER

PEPER AR L IRl 1-29 FIros,

E Options for Target 'Target 1°
Device | Turget Output |Listing|User |C/C+e |Asa | Linker | Debug | Utilitie
Nome o Eccoaie: [FTHOEH0
K Browse for Folder
Folder: [ TesT x| ~®&cEr
= ) BREW 8 4
CMSIS 2018/4/20 20:53 i
FWLIB 2018/4/20 20:36 =i
LISTING 2018/4/20 20:36 i
wumas
USER 2018/4/21 22:12 =i

1-29 EFEHEKEF

W Listing 542, A 1-30 fis,

Options for Target Target 1°

Device | Target | Dutput ser | c/c++ | Asm | Linker | Debu|

| |
_! Select Folder for Listings... | Page Width: [79 _l? Pag|
Browse for Folder
Folder: [ ] TesT ~| @ cf
£ - v BXES
| CMsIs 2018/4/20 20:53
| FWLIB 2018/4/20 20:36

[ usTinG 1 2018/4/20 20:36

1-30 %E#¥ Listing 813
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UM SR B Y main., o SO N 2R SR S A LU AU

{
# include "stmf10x. h"

int main (void)

{while(l) H }

//add your code here ~
}

Wi X USE_STDPERIPH_DRIVER,STM32F10X_HD., @il 1-31 fii7s.
[ options for Target Target 1’
Devics | Target | Output | Listing | User ] C/C++ I|n | Linker | Debug | Utilities |

1 Language / Code Generation
[ Strict ANSIC Wamings:
One ELF Saction per Function I 7] pad-Write Posttion Independent
pclude | \CMSIS; \USER;, \FWLIB\inc;. \FWLIB\src |
FolderSetup ? x

=
| oixs £
NCMSIS
|\usm [New (insert)
eeed

B 1-31 FmEEX

WE Output I, WA 1-32 s,

B Uptions Tor 1 fgeidarget 1 x
Device | Target :tiu | vser |C/Tes | Asm | Lisker | Debug | Utilities|
Select Folderfor Objects... | Name of Exscutable: [STM-DENO

 Create Executable: \STM-DEMO

¥ Debug nfomation [ Creste Batch Fie
¥ Creste HEX File

' Browse information

" Create Lbeary. \STM-DEMO.LIB

[ [ | [ Camed | [ Defaales | [ ety |

1-32 & E Output EINF

© 22
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& H Debug M, 4nf&l 1-33 s,

KA Options for Target Target 1' b
Device I Target 1 Qutwtl [.i!tin{l User I C/C++ j A=m I Linker Debug ll.ltuhies |
© Use Smulator Setings || & Use: [J-UINK $Trace Corex =] _Senngs |
[~ Limit Speed to Resl-Time
¥ Load Applcation st Startup ¥ Fun to main() W Load Apphcation st Statup W Runito main()
Infizization Fle: Inisizanon Fis:
[ J Edi | [ J Edi |
W Breskpoints W Toobax ¥ Breskpoints W Toolbax
¥ Watch Windows & Pedomance Analyzer ¥ Weatch Windows
W Memory Display ¥ Memory Display
CPUDLL: Parameter Ditwer DLL: Parameter
|5MH:1|3 DLL | |SARH2H3 DLL |
|DCH.DLL |-95TM32F10NE ITCH.IJLL I-pSTHSﬂF'IU'.\\FE

ok | el | Defuddes | Wl |
1-33 %8 Debug iETTF

3) HeE ST-LINK kit
PR AR E bR, 3 Target 1 AU & A1, VI 3] Debug I, Hiidi “ Settings” %
1. Kl 1-34 Fias

Options for Target 'Target 1' 1_$%Debug ~- X

Dwiu:l Tar;etl Uutyutl Listin;l User I C/C++ I Asm I Linker [| Debug l tilitiesl

" Use Simulator Settings | @ Use: [ST-Link Debugger I ﬂ Settings |
[V Limit Speed to Real-Time
[V Load Application at Startup ¥ Run to main() V¥ Load Application at Startup ¥ Runto m|
Initialization File: Initialization File:
| _] Edit. | [ _] Edi.. |
Restore Debug Session Settings————————— Restore Debug Session Settings
[V Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
[¥ Watch Windows & Pefformance Analyzer ¥ Watch Windows 2 Wi Settings
¥ Memory Display ¥ Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
[sarmcm3.OLL | [sARMCM3DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMSTM.DLL [pSTM32F103RB |TARMSTM.DLL |pSTM32F103RB
0K I Cancel | Defaults I Help

1-34 Y] Z] Debug £+
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BN RG L SR

TESR B RE812 rb R T s 1-35 B

Options for Target 'Target 1' X
Dwiu] T-r;et] Uutwtl Listingl User I C/C++ I Asm I Linker | Debug ] I‘i].ities]
€ Use Smuator Settings || @ Use: [ST-Link Debugger | Setings |
¥ Limit Speed to Real-Tme Altera Blaster Cotex Debugger
Signi S'Cya.lensJTPGd
um

¥ Load Application at Startup ¥ Run to main( M Load TLINK / L TRACE Cotex ‘b main()
Initialization File: Inttializatiq LINK Pro Cortex Debugger

Edit

[ _1 Edt. |
-~ Restore Debug Session Settings ——————————————
¥ Breakpoints ¥ Toolbox
[V Watch Windows & Performance Analyzer

¥ Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3‘DLL | |5AHMCMS.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDARMSTM.DLL |-p5TM32F1[)3RB ITAHMSTM.DLL |psm12|=1mna

0K | Conoel | Defadts | Help I
H 135 SEERTA
HHALAF N EEACR B2 RESS R FI®H ZE B UUE R A&, Y3 Flash
Download 35 , B “ Add”#e4H  anEl 1-36 (a) itz . FE 55 0900 F 45 B BE B XA HE ik
512 k AR Bl Add H L Al 1-36 (b) TR .

Cortex-M Target Driver Setup X
Debug | Trace | s Dovloed | | W 3.1 Flash Download
~Download Function RAM for Algorithm

| OAL " Erase Full Chip v Program
@ Erase Sectors [V Verify Start: 0x20000000  Size: [0x0800

 DonotErase [ Reset and Run

~Pr ing Algorithm

L

Description [ Devicesizel Device Type I Address Range

Start: | Size:

4.5&—;|3Addmum~§§~.la | ]

= | o REAI®

(a)
1-36 EHRBEEEEF

©) 2
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Cortex-M Target Driver Setup X

Debug | Trace Flash Download

~Download Function l fRAM for Algorithm
Add Flash Programming Algorithm X
ipti Flash Size Device T Origis A
SN32F100 64kB User ROM 64k On-chip Flash ~ MDK Core
~Programmi| | SN32F110 32B User ROM 3% On-chip Flash ~ MDK Core
SN32F700 3B User ROM 3% On<chip Flash ~ MDK Core —_—
Descripti{ | SN32F710 16kB User ROM 16 On-chip Flash ~ MDK Core
SN32F720 8kB User ROM & On<chip Aash ~ MDK Core |
STM32F(ex 128kB Fash 128 On-chip Flash ~ MDK Core
STM32F(ex 16kB Flash 16k On-chip Aash ~ MDK Core
STM32F(ix 3B Fash 3% On-chip Flash ~ MDK Core
STM32F(ex 64kB Aash 64k On-chip Flash ~ MDK Core
STM32F(xx Flash Options 168 On-chip Flash ~ MDK Core
STM32F10x XL-density Flash ™ On-chip lash ~ MDK Core
STM32F10x Med-density Flash 128 On-chip Flash  MDK Core
P | [ST32F10n M2oPes S, Flash SPI

5.3%3%512k [D:\keie\ARMViash\STM32F10x 512 FLM

4 e | =

6. AR
7—%::.'3‘ “ XHE” %ﬁk(’ﬁﬁﬂ——-’ BE | BE REFA)

(b)

ZE 1-36 B REIREF

5. 3% ST-LINK

D iRy

iR P AL A LIS 3

translate: 0 SO RREEFE SO S A AT AT ST

bl 5556 35 F AT 3 O A B S S A LTS P R

rebuild: HF iR TR FERTE K,

TP G 15 5E UG R PR R “0 Error(s),0 Warning(s)”, flE 1-37 iz, X Fon TR
IR, B it

Build Output

Build target 'Target 1°'

linking...

Program Size: Code=26202 RO-data=€174 RW-data=15€6 ZI-data=l1&&8

FromELF: creating hex file... -
"..\Ouctpuct\C§117E-LCD.axf" - 0 Error(s), 0 Warning(s). I
Load "..\\Ou AW = o ey v v o

rase Done

1-37 EBFREFLER
2) BERF
il MR R JF %42 ST-LINK,
B LOAD Elfr, tnE 1-38 fis .

i~
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—— T T, il
[88] worgets V& d
9

§4 Download |
Download code to flash memory

1-38 i LOAD Efr

PRI T 2O i R R AE . &l 1-39 B

Erase Done.
Programming Done.
Verify OK.

Application running ...

1-39 2R THEMINER HIRRIE

i :Keil o Visiond TR FEARIKERLEE G B4, TEST XFR#BH# T TRMEM,
HERFHTUEEFEAIRENR, A BRI RHTHAEE.
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A8 =
LEDXJ #&it

'&xIﬁE Eﬂq

(1) 7 ## STM32F1 77| 3 FAlLehy AR,
(2) T # GPIOGHE FH #r N/ % B) 1 By 22 A M e 7 3%
(3) EAR L3 AE 20 iR FnfE A 7 3%,

el =
(DHERABEA I — e,
(2)ST-LINK F# 2% —/4.
ey
IMB 59t

AT H @ 2 AMES5 BN LED B —S3LRiANR A & T H, i AT H 22>,
22 BRE WIS T AR STMB32F1 224158 F-HL GPIO [ (4 45 Al F 7 vk . o J5 2233 H 11
)T R RS A

ARTH B BT AR 2-1.

%21 TESHEESEET

FIH GPIO 1 GPIO [ iy LA bk
1£4%5— LED [N 54T
FEiil LED AT N KR FHHLEE A E ¥R GPIO O By 7 s
FIF 4
45— LED AT g (et

SCPL LED WK S TR

3 Z#g40i0
— LED 5+&3

LED J&—FREAEKE fL BB % 10 n] WG B9 [ 25 A ARG .~ SR oh 3R 21

27 (@)
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BRAXARGHASWH

Ji:— BB PR R, A s BT 5 — R N SR, o 7 o S
ek s f ARG ENZ M T —A> PN &5, i iiad s 2 AR R
BTt e P I 7E PIXHE RS A A R R 2 LUE T B 20k RE R X it
LED 2GR IR, ARSI e B E B AR LED #9463 () hfE i PN 4519
PRI E Y .

~.GPIO 1y RE Ak

GPIO H, I I/O H 2R AKX RGE T H T 5N &L B 0H#ED . i TENTR
M AR TEAS[E A A1 LR B BT LA GPIO F R T RE R REA T AN

GPIO HA] HI T B 5 AL S &AM Al . A SE & A ag, HOIsean v .

(DFEAR AR B TIEE. AU 1/0 b DT $ T % 156 R 1/0 $ A 5 o] W
JE K TR A A, fEHLER A B H R GE . GPIO T a] LA e £ i e BIL L 432 0 1% 2R 2 B
a4k

()W, GPIO 1 a] DLE i i 7 2Ok S 52538 (5 . it GPIO i e P28 46 ]
DA fih 2z — A R T, 3 R R S 24 A BT L B R AL RT DA ST RIAS B 8 IR TAH R (b B

(B HFZEGFIMEIRE. GPIO MR AT DAL B A SPICEA7AME 4 1) JIIC (4R AL HL
2 UART GE 525 UK #) 4538 15 #2 1, DA S 305 AL 5 4150 152 4% 14 o 3 5040
i

R AE RN

S RVIR T SRy P A1V (S S €/ oo i L VAN i T o 2 A1 L (B Z VA (S NP
WHRRS O A AR RS IR

WARRS R AT L BRI L AN BB B4 S 0, HUOG T Bidls — HE i 2R R A1 7
Ko MBI NERNARE PRI R BAER Rl 1 — 2§ 0710 22782 82 A iz
PEEFE A M= A RANE . A R R ot i) — 52 100 47 7 4% . % Hh B9 6 9 25 5, el
== A AEANE

AARFNLE M AT ARAEN 5 25 8T S A M AL 77 3. BB Ay b 72
BB iR 2. BARGBERAEREEE 0 b0 m AP B I A B 5. X
PET R FE M2 A REANE s X T AT 5 20 22 zs R AEAME S 2. fidn . xk — k% 1101
PEATAARS B — (iR d . A 2R] O 1110,

R AR B ML AR R A T Z B WL I

(DEAE RO ERAE . T RS AR AT 0] AT (3 0 Bt 4 s — A 7 B OB

)RR R sl o G A% 4R T LUORE— R 0 S &St A 7 J T
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O AFBRIERIPAL . TE—LERpE TS ILT B4 T LU T3 BRIE M ILAL .

(OIFAEAL, EAFAL AT LS IR G A 8 R A HS

() B4 i LS HoA A #R AR AR A 5, T T SC B — BB Rp 5 1 DI BE UL S % L (3258
e AU A

f:4— LED MNARAT

1 HESEXK

FIFHFEHALEE A AR 4 35 LED £TINKR, R W 24 3% LED KT [RIB 58 8552 1 s
J& 4 2% LED XTTRHHE A HEK 1 s J5 4 3% LED AT PRI S0 OB PR AR E SN MRAT AR

2. MR

LED HA7 Hupig Sk 8 L 5 mA 747 BUS D AT &6, f sk, e i i, (H35 e
Pk K 228 LED, — s T it LED By i mi 3 78 3~20 mA, @ % LED 3]
S b 25 HR I Fl B, A BRI SE  LED (9 HL 3, X S L B AR O BRUE LB, 4 LED &%
B T UAS B S A R ZR 1.7 VL3 AL UM AE LED 4 558 JE /%

3. &

ARATS5 0I5 3 AL FAEER (main pRE0 (LED XTHEH O 4G 1L N SRR ED | delay 4E
A CHERS PRS0 . main pRECVE A S pREL . FH TR H LED ATHCHUA delay 528, LED X7 b
Borb o & WIS TR led_init Al led_on_all, led_init HISRWI LA 1k &5 55 LED AT 55 5 2y
S, led_on_all J T2 GPIO 11 EASE B LED ST INHRBCR . delay e EUT k42 ] LED
KT HE A PR

4 EF BB

D R 4 4

R4 MCU JR B (WL 1-5) A TAE 3 4 B XA T .
(1LEDI1 #%#% GPIOE_7(PED 5|4,

(2)LED2 #%#% GPIOE_8(PES) 5|,

(3)LED3 i GPIOE_9(PE9) 3|1,

(4)LED4 #%:#: GPIOE_10(PE10) 3|,

2) A G

(D4E LED TRk IR R g A 4n R

# include "led. h"
# include "stm32f10x. h"

/

@
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* B3 4 :led init

#iik . B E LED T F 2|8y 1/0 1
* NS

o5k

X led_init();

x

*

X

void led init(void)
{
GPIO InitTypeDef GPIO InitStructure; // & X ZMK
RCC_APB2PeriphClockCmd(RCC_APB2Periph GPIOE, ENABLE); // JF /& LED Yy 4h
g
GPIO InitStructure.GPIO Pin=GPIO Pin 7 | GPIO Pin 8 | GPIO Pin 9 |GPIO
Pin 10;
GPIO InitStructure.GPIO Speed = GPIO Speed 50MHz;
GPIO InitStructure.GPIO Mode = GPIO Mode Out PP;
GPIO Init(GPIOE, &GPIO InitStructure); //38H FE i %40 44 {t. LED X7

b S

% # 4 :led on_all

3K 7 B R % 4 % LED AT
NHSH K

Hes#:k

8 F 7 RX.:led on all();

KKK /

*

*

X

S

void led on all(void)
{

GPIO ResetBits(GPIOE, GPIO Pin 7 | GPIO Pin 8 | GPIO Pin 9 |GPIO Pin_

10); // A% 4 2 LED T

}
/
% WA 4 .led off all
* ik B AR K 4 & LED AT
* NBSH. L
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