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1./N— K7 = 73,

LR EAMBI O EIBERIC A Y £ 5,
ADZHAD =D /Ny 7 7 T TOIHNMTIT L T,

Pin% BEEE L
D2ch > O Xa—7AN

~Y7LTILE

MAEEIR A4 < LT, Arduino EHE VA SEEAHNT S Z & HAEET PC1 ADC Ch. A ADC1 IN2
4, ZDBE. HHAHEYOHAA Y E—K Y AN KRE WL, EHEAF SO PCO ADC Ch. B ADC3 IN1
AA—7EFAINTE EFH A,

@1ch b U A AN
PB4 TRG COMP2 INP
®4ch BEETAIAL
PAO Monitor Ch. A ADC2 IN5
PAl Monitor Ch. B ADC?2 IN6
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PA7 Monitor Ch. D ADC2 IN12
— @1ch FERESRKEZREN
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Nucleo’r — K%, NUCLEO-L476RG #fEH L £,

HEAEH/ 0y 7{E5(BMHz) 1. NucleoT /Ny HR—FhuHEAhINs, KBIREFIC

EOCEMLREREs Oy 7 %2FMALE£9, Nucloe R— FED, SB16 & SB50ZBE (.,

OQIEN(RIEY 23— b) £ BMEEL £, AWEETLALFE, 1TR—Y DT

072 LS&EZITVWET,
7__\\/(\‘\/ jj /‘J'\— I‘ Input frequency
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2. 7AY U DL LIS

7oy b7 AL—ARBEINTWET,

.project 7 7 AL EX 7)o ) v LT, STM32CubelDE ##&& L £9, 3<IC
7077 LOEBENTERAIF., TDOEFEENLF LT, NucleorR— FIZEA

O &m
_ settings
_ Core
| Drivers
_ Release
m cproject
D mxproject
B[ project

D MNucleoDiscovery Releaselaunch

EiFHE

2023/07/17 22:25

2023/07/17 22:25

2023/07/17 22:25

2023/07/17 22:28

2023/07/14 14:38

2023/07/14 14:38

2023/06/18 1:12

2023/07/17 21:35

=

74l AT -
74l AT -
70 TANT -
740 TANT -
CPROJECT 774l
MXPROIJECT 271 )1
PROJECT 771 )L

LAUNCH 2711

FCES

AHFE T,

m workspace 1.7.0 - NucleoDiscovery/Co

Eile Edit Source Refactor Navigate

IS - W& ®~-R-Bin|o> o

DIENER BRI TR R I
| 1 Project Explorer x = g
&7 ¢

: + [ NucleoDiscovery
> ¥ Binaries
> [l Includes
~ & Core
v = Inc
> [H actionh
> I8 command.h
> I8 mainh
> [8 stm32l4xx_hal_confh
> [ stm3204xx_ith
> [H vart_rch
v (= Src
> | actionc

> g command.c
> el mainc
> [@ stm32l4xx_hal_msp.c

EJL R T & BIRREIC

IC>TWET,

re,n’Src/mamc STM32CubelDE

Search Project Run  Window Help
BN SR e[
-t @
el mainc x
184 * @retval None
185 */
186=void SystemClock_Config(void)
187 {

188 RCC_OsclnitTypeDef RCC_OsclnitStruct
189 RCC_ClkInitTypeDef RCC_ClkInitStruct =
190

191e /** Configure the main internal regulator
192 */

193 if (HAL_PWREx_ControlVoltageScaling(P
194 {

5 Error_Handler();

6

19
19

oy Build Analyzer == Static Stack Analyzer % #F Debug

8= Outl...

TE O @

Q E’|%m
* (@ Buil.. = o4
Ei""@\neiﬂaﬂu"

main.h

uari_rx.h I
command.h

action.h

hadc1: ADC Handle
hadc2 : ADC_Handle
hadc3 : ADC Handle
hdma_adc1: DMA_H
hdma_adc2 : DMA_H
hdma_adc3 : DMA_H
hcomp?2 : COMP_Har

® =

NucleoDiscovery.elf - /NucleoDiscovery/Release - 2023/07/17 22:28:23

List| Call graph

m NucleoDiscoveryioc 2023/07/14 14:37 STM32CubeMX s [8 stm3214xx it
- B Hide dead code

3 [g syscalls.c
D STM32L476RGTX_FLASH.Id 2023/07/14 14:38 LD J71 > g sysmem.c

> lg system stm3214xx.c Function Local E/ost Type Location
D STM32L476RGTX_RAM.Id 2023/06/18 1:12 LD Jr4 > g vart_mx.c Emain 304 STATIC_I.. mainc:101

> = Startup o o - - - - -

Writable ‘ Smart Insert 1 o=@
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3. [TE®D python API1Z 4 72 U DEWA

NucleoR— F &@E LT, EHAIRIEIT 27D Z 14 7 Z U E [DiscoveryBase.py] T3,
FFTEEICEM G/ Z 4 7 7 U IE [utilitypy] TY, FFTEE TSGR ICOAFERAL £7,

CD2ODTAT 7V ERESF-, A—HYT U Tr—2a>DEHH. [samples.py] TI, ¥4 HAFZFARLTWET,

[Bh1EIRIE] [ FE7: pythonZ A4 7 F U]
* Windows11 - pySerial

- numpy (utility.py T FFT ¥ 256 D ANE)

[Z 472D OHHE [ &7 0L3E)

from DiscoveryBase import DiscoveryBase
import utility

discovery = DiscoveryBase( )

discovery.open()

discovery.close()
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3.1.2ch#>O0Xa—7AN

TIM3
! UPDATE EVENT
DMAE%
ADCL IN2 |- uint16_t adc_memory1[8192];
ADC Ch.A
ADC3 IN1 |- uint16_t adc_memory2[8192];
ADC Ch.B
COMP2
37 Ty %13A% (RISING EDGE)
TRG 37 FIw3EA# (FALLING EDGE)
DAC1 OUT1

FroRa=TlF2chAh & Fplic, FUAADDLHY £9,
BT rREkiE. v 7 b7 M)A TMUAARIZEY
TyvY] . [FUAANZLTYIvY] OI@EELOHERTEET,

Yo7 v rF—2F. A4 I VHNEBOADCER A TV ICHEmES N E
T, Bch&\IZ, 8128 DETEY » 7ILEIl ) 9, ADCREXEY
. RICH > 7Y v EsnNs £ BELERTES, 70 >~
JREIREIE. BRK4[MHzZ] £ LET,

UTDNRIZA=ZHFAETEXT,

- MU SABRESE
- BT v SRR (BIRER)

XTIy b)ADBE BTy Uhot 7 v JBRE T,
22 [usec] DELEAH Y £J, BEL. BEEIFILRELTWVWDDT,
BHE WS BERTIE, REERZLEFT, SBROUERETT,

@+ nXRa—TH 7 v IEHEREL

def set_adc_sampling_time(sampling_time:float)->float:

Fyoz2a—-70Y 7Y v SRR [sec] R E,
kB e LT, YT Y RAEBERET B
set_adc_sampling_freq X vV v EH'd %,

5188

sampling_time : > 7'V > 7 k@R [sec] (0.25e-6.4 L)

Rie
ERRICHRESNIY > T > SRR [sec]
KEHEIZ 0

Q@+ oXRaA—TH T VL EHRTE2

def set_adc_sampling_freq(sampling_freq:float)->float:
FaRaA—7oY% 7Y v FEIRE [Hz] & E.

51
sampling_freq : %> 7'V > 7 ERE [Hz] (4e6 LLTF)
RiE

ERICERESINTY 7)) v T REIRE [Hz)
KL 0

O ) HEMEEBEKTE (DACL OUT1H N EEKIE)

def set_trigger(trigger_voltage:float)->bool:

5%
trigger_voltage : + U ABHMEDEBIE[V] Z%E (0-3.3)

=B
EF IS I 7z 5 True / KBS False

-
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@+ OXa—TH 7Y v ok IE
def stop_adc( )->bool:

TIM3
| UPDATE EVENT

FooRa—7oY 7Y v S EEREELE,

DMAS RIi&
ADC1 IN2 |- uint16_t adc_memory1[8192]; IEEICAIE I NS True / kBRI False
ADC Ch.A
ADC3IN1 | uint16_t adc_memory2[8192]; R . . e
ADC Ch.B Q@+ OxXxa—7H 7Y v RRERE
cOMP2 def get_adc_state( )->int:

37 FTw3ELAH (RISING EDGE)
37 FIw¥EhA# (FALLING EDGE)

TRG

BEOAYARaA—T0H 7)) v REAIE

DAC1 OUT1 R1& i "
DiscoveryBase.ADC_STATE_STOP (=0) > 7'V > 7 {=1HiREE
DiscoveryBase.ADC_STATE_RISE (=1) 32 £V T v ¥ b U HFHIKEE
DiscoveryBase.ADC_STATE_FALL (=2) 32 F W T v b U HEFLIRRE
DiscoveryBase.ADC_STATE_SAMPLING (=3) %+~ 7)) > 7'&h
DiscoveryBase.ADC_STATE_COMPLETE (=4) %> 7' v /&£ 7T

@+ ORa—-TH 7Y v IR
def start_adc(trigger:int)->bool:

5%
trigger :
DiscoveryBase.ADC_TRIGGER_RISE (=1) TRGAAH, b YU HEBEZEWT ER 7R TYH 7Y v 7K T 2
DiscoveryBase.ADC_TRIGGER_FALL (=2) TRGAAA., MU HEBEEZBEWT TR /KR TYH > 7Y Y IHIBT %
DiscoveryBase.ADC_TRIGGER_NONE (=3) 3 <(cH# > 7' v 7F%A

&
ERICAEBEBINS S True | £BEFIL False

Al
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DiscoveryBase.ADC_STATE_STOP <

FTAX2—T7 DIRREE : get_adc_state()

) T~ N start_adc(3)

\\\\start_adc(Z) stop_adc()

stop_adc() start_adc(1) —
stop_adc() - A T~ A
DiscoveryBase.ADC_STATE_RISE DiscoveryBase.ADC_STATE_FALL DiscoveryBase.ADC_STATE_SAMPLING

A

T A ADCY > 7 v &'th

TRGANA b+ U AERfE% BV TTE % . .
YTUYIRT
(ADCEFE 4 €V IZ T — R1RTF)

TRGAAA bV HEMEZBE LT LEES

start_adc(3)
start_adc(2) - v

stop_adc() DiscoveryBase.ADC_STATE_COMPLETE

start_adc(1)

ADCEF. A E Y O & |x, DiscoveryBase. ADC_STATE_SAMPLING (=3) IREEICH - T, B> U v BRSNS £ T,
gIiEY > 7Y I T A PRBFINGEITTOET,

ELLT—=&Y > 7Y 74 5(21F, start_ade() XV v FEZEHUTHLTA S, Y7 VIR EBINIH, IRED
DiscoveryBase.ADC_STATE_COMPLETE (=4) RFEICAR 2 F THFBL £ T,
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@+ ORI—TH VTV IT—XDEE
TIM3 def get_adc_memory( )->list:
UPDATE EVENT

2RTY R P T, ChAIBOY > 7Y v IF—2 YR MEEET S,

_ BEILEE(0-3.3V]) BB NT NS
ADC1 IN2 |---------eeemeeeeeee uint16_t adc_memory1[8192]; HXT?{I_D e I\ e N ° -
ADC Ch.A N Yo7 raiis. &F v %L 81925 EE,
ADC3IN1L - uint16_t adc_memory2[8192]; E{E
ADC Ch.B 2RTTY R by KT HEZEY X b,
COMP2

} 37 F T3 21A% (RISING EDGE)

TRG 37 FIv3#lA# (FALLING EDGE)

%) [ [1.235, 1.253, 1.321, 1.400, 2.513, 1.234 ... ] , [2.165, 1.902, 1.034, 2.212,1.212, 1.304 ... ] ]
LS Ch.A DR 7T — 52819272 ------- S S — Ch.B D% T— & 819258 ------- >

DAC1 OUT1

import time
# Y7 T HRERIEEERTE 23K [sps]
setting_freq = discovery.set_adc_sampling_freq (23000)
print( 'Ready to ADC: sampling frequency {} [Hz]\n".format (setting_freq) )
# b AREELZ 1[V] ICERE
discovery.set_trigger (1)
. # U DARNIEAL»DESTEANT, RAEEN MY ABRESEZBELNTEELTZL
> TILEH #AYARA=TY T v S ERET B,
discovery.start_adc (DiscoveryBase.ADC_TRIGGER_RISE)
# YTV TRTETHETHD
while discovery.get _adc_state () != DiscoveryBase. ADC_STATE_COMPLETE:
time.sleep(0.1)
#EF v 2 BLR2BRDEET — X ZBE
chAdata, chBdata = discovery.get_adc_memory( ) 10/20



3.2. 4chEEEHAIA S

@t - XEFEXEUF

" -hA ADC2 IN5 def get_monitor( )->list:
MoneeL | ADC2 ING 4chd> €= X BEABV] % U R b CEVESENS
ADC2 IN11 e
Monitor Ch.C 4%%0}%&{@[\/] )X+, Ch.A/B/ICID DJE,
ADC2 IN12 KRR IXZE Y X b
Meonitor Ch.D
sampling = discovery.get_monitor ()
. print( 'Ch.A {} [V]\n'.format (sampling[0]) )
v TILEH print( 'Ch.B {} [V]\n".format (sampling[1]) )

print( 'Ch.C {} [V]\n'.format (sampling[2]) )
print( 'Ch.D {} [V]\n'.format (sampling[3]) )
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3.3. lch EEESFHERLE T

TIMS
UPDATE EVENT | E
DAC1 OUT2 DAC Ch.A
; OPAMP2
DMA#LEE follower

uint16_t dac_memory[8192];

EEESHEEIL. DACEEXEY OEBEFER
Fa #RLYE—FHAOL 9, DACKFE
AEYDOEIL 81925 TY, KD EFHIFHE
ffE L. =R 0.5 [usec] A’EARFT T,

HHOFFR 4. %Lﬁiwowﬁ%E%ﬁ%
L*d, OFFEFEEIZ. 2414 I v/ TE
BETEBDT, #JE,HHE’\J@EJZE%EWWL%
ICERBETY,

UTFDNRIA=ZDPFAETEET,

R AEY OBHERER (AKX
AT DB IERTA YTy IR
- fRR L EIE (BB S A BE

- HAOOFFE D& ILE T (B

- £ DON/ OFF

OETEETHRERL HDOERKKILEE
def set_dac_sinwave(refresh_freq:float, point:int, bias:float, amplitude:float,
phase:float=0, repeat_times:int=0 )->float:

EXREHNT 270 DHEFE%1T 5, HF ON/OFF I enable_dac( ), disable_dac()
Ay &R\ 5,

AKXy FIEWEBT, set_dac_memory(), set_dac() #BEZREL TS,

518
refresh_freq : 7 L 7= WIESLKR O &R K [Hz)
point : IERCRLBEROY > 7'V v R, KEWIZEFRENEONICK S, (2-8192)
bias : EF DA 7+ FEE [V] (0 - 3.3)
amplitude : 1IE3%F DIRIESET [V] (0 - 3.3)
phase : IE5K DAIHAMIAE [E] (O - 360)
X IE%K = bias + amplitude * sin( refresh_freq[Hz] + phase[E] ) [V]
repeat_times : #1& L H 7 L 7= WEEL, OIXEEFR#EIR L, (0 - 65535)
XHDOFF BOEBEIZ, BEXEVNBHROBEICK S,

RiE
ERRIZERTE & N7 IE5KK D R K [Hz]
KERFIZ 0

OTEESHERHENDODACKE AT RE
def set_dac_memory(voltage_list:list)->bool:

DACKF X EU AN, T—XRERXT 5, TEESHKLERIE. DACEFE AT OEE
HIERBIFHLAEDN S, FEREAZHADT S, AXETY 28t 81924,

510
voltage_list : EEED KA Y X b [V] (ER=#8192U T D, 0-3.3%E X )
BRHBAHBLR2KHmDIZEIE. FYOKEXEVIFEOICAH S,

RIE

I X N7 5 True | KBS X False 12/20



TIMS
UPDATE EVENT | E
DAC1 OUT2 DAC Ch.A
; OPAMP2
DMA#LEE follower

uint16_t dac_memory[8192];

QT EEFHAEZRLTION
def enable_dac( )->bool:

RIEBEAE%Z ON 127 2,

RIE
[CALEB X 7= 5 True | LBLEF 14 False

O TEESHKESRHINOFF
def disable_dac( )->bool:

KEBAE% OFF (29 %, BI&RERTE DOFFEE
BENEHIEINS,

&
EBICAE I NS True | £85I False

Al

Al

OEEESHERL N DRI ERSEHRE

def set_dac(refresh_time:float, start_index:int, stop_index:float,
repeat_times:int=0, off_voltage:float=0 )->float:

DACEREE AT OBEFRG%KET 5,

513
refresh_time : K2 4 € U D EFE R [sec] 0.5e-6 M £
start_index : X2 X €U Do DR RA > T v 7 &S (0-8191)
stop_index : AT AL DOEFERA VT v 0 Z%vj— (0-8191)
repeat_times : #:& L 7 L 7o LVEEL, OIFEERR#ER L, (0 - 65535)
off_voltage : HH7JOFF RF D&% IEFEEE (0 - 3.3)

RIE

ERRICERE INTOEFE X T Y OB EREMA [sec)
KB 0

O TEESHERHNOOFFRFDE IEBEERTE
def set_dac_off voltage(off_voltage:float=0 )->bool:

HOFFRF DR ILBEEAXRET 5, HNOFFEFA 5L, BN AR,
5%

off_voltage : HH7JOFF RF D&% IEFEEE (0 - 3.3)

&
[CALER X M7= 5 True / £BBF X False
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TIMS

UPDATE EVENT |

-

DAC1 OUT2 DAC Ch.A
: OPAMP2
DMASLEE follower
uint16_t dac_memory[8192];
import time

Y TILES

desired_freq = 1.36e3 # 1.36kHz O 1F 545 & i 2

# 1.36kHz, 1F5%R1EHEI64 5 3KIR, 1.2V/N A 7 X, 0.73VIRIE, #HAI 180, M RiEx L

sine_freq = discovery.set_dac_sinwave(desired freq, 64, 1.2, 0.73, 180, 0)
print( 'Ready to output {} [Hz] sine wave.\n'.format(sine_freq) )

# (TRIES KFZ5MMEH] ON
discovery.enable_dac ()

time.sleep(5)

# (FEES K E T OFF (OFFRFIZ 1.2V TEELlET %
discovery.disable dac ()

time.sleep(2)

# 2707 (2 3VH

discovery.set_dac_off voltage(3.0)

WIEATY DA Ty 7 R08)
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3.4. 4ch GPIOH

GPIO Ch.A

GPIO Ch.B

GPIO Ch.C

GPIO Ch.D

3.5. 1ch PWMH 1

TIM2 CH3

PWM

ePWMH 7JON
def enable_pwm( )->bool:

RIiE
EEICAEIN S True | KLBEFIL False

e GPIOH 1B % X E

def set_gpio(chA:int, chB:int, chC:int, chD:int)->bool:

5%
chA, chB, chC, chD &F ¥ > XL R EmIEE
0:Low
1: High
Z AN IRTERIB(E & (R I
RiE

ERICAE I NS True | KBS I False

o PWMH HEMHERTE
def set_pwm(freq:float, duty:float)->tuple:

513
freq : PWMJEK 2K [Hz]
duty : Dutytt (0.0-1.0)

R1E
2EFZD XTIV
1EZHIE. ERRICERTE I N7 PWM EEE [Hz]
2E%RBIE. ERRICEHRE I L7 PWM Dutytb
KB I3Ze & L

ePWME JJOFF
def disable_pwm( )->bool:

RIE
EBICAIE I N5 True | £85I False
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4. AT T LEOE

FTIE. BELRRY 7 TILDOZER,
BEOBENTWAHIZ, A=

NucleoDiscovery.ioc % & 7‘71/7 w2 LT, STM32CubeMX Z &L £9, DELEBEIKEDOY £ L0,
O—FBEEERL T,

KW LT,

O =m
_ settings
~ Core
__ Drivers
— Release
m .cproject
D .mxproject
m project
D NucleoDiscovery Release.launch
m MucleoDiscovery.ioc
D STM32L476RGTX_FLASH.Id

D STM32L476RGTX_RAM.Id

\

EFHE

2023/07/17 22:25

2023/07/17 22:25

2023/07/17 22:25

2023/07/21 20:54

2023/07/16 14:38

2023/07/16 14:38

2023/07/16 1:12

2023/07/16 21:35

2023/07/16 14:37

2023/07/16 14:38

2023/06/18 1:12

INT A =R
IMILTL £,

]

740 TR~
740 TR~
740 TR~
740 TR~
CPROJECT 771 )l
MXPROJECT 771 )b
PROJECT 771 )b
LAUNCH 771l
STM32CubeMX
LD 774l

LD 774 )l

=L

AxX AE

0y oYY —&

FCES

Pinout & Configuration

‘ Lo
o=

System Core >

Analog w

ADC2
v ADC3
COMP1
COMP2
DACH

| m STM32CubeMX NucleoDiscovery.ioc: STM32L476RGTx NUCLEO-L476RG

@ OPAMP1

OPAMP2

Timers b4

LPTIM1
LPTIM2
RTC
TIM1
TIM2

v TIM3

Clock Configuration
v Software Packs
ADC1 Mode and Configuration ‘

T —

IN1 |Disable V‘
IN2 [IN2 Single-ended v]
IN3 [Disable v]
N4 [Disable v]
IN5 [Disable v]
NG Disable ~]
M Disable v]
1 [RPTT |
=

+ ADCs_Common_S.. hi
Mode Independent mode
~ ADC_Settings

loate Pemnn  Cuommberamasin Alanl man

ExEITWET, YU 77 I)LOEEEENN.

O— FBEEIAER

Project Manager
v Pinout

sy 7YY —

ADC3_INY
ADCI_INZ

STM32L476RGTx
LQFP64

GENERATE CODE 7+

™S

va
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<fgZE>

High Speed Clock 7&74 0 ‘/Wﬁ7 Oy 7PV BRT-0HEED. STM32CubeMX ICL B RELENVETT, 4—TILH D
Nucleo h— FDEEZ {THh A WGE L. 743/Wﬁ712l v 7 eERLET,

Pinout & Configuration 27D, R 77D RCC %FER L. High Speed Clock (HSE) % Disable IZL £,

Clock Configuration 2 7@, PLL Source Mux Z HSI ICL T, PLLM % /2 IZL £9, ®=#%IC. GENARATE CODEhX > T, V —
AO— FEEBERLTLZI L,

| E STM32CubeMX NucleoDiscovery.ioc*: STM32L476RGTx NUCLEO-LA76RG = [m} X

File Window Help @ n u ’ k ‘Y’
NucleoDiscovery.ioc - Clock Configuration GENERATE CODE

u STM32CubeMX NucleoDiscovery.ioc: STM32L476RGTx NUCLEO-L476RG = [m} X

N
stmz U File Window Help @ n oy k ‘y’

Pinout & Configuration Clock Configuration Project Manager Pinout & Configuration Clock Configuration Project Manager Tools
v Software Packs i L. o) Resalve Clock Issues
RCC Mode and Configuration £ Pinout view . System Clock Mux
T S—
System Core N High Speed Clock (HSE) [BYPASS Cloc... ~] 4000 - > O
. Low Speed Clock (LSE) [Disable ; Hs! SYSCLK (MHz) AHB P
BYPASS Clock Soy e O
DMA M Master Clock Output ., >
S CrystaliCeramic Re: HSE 80 1
GPIO Clock Output RCc_0scaz_in [JoRNs s » O
IWDG Rec_05c32_ouT [eI] PLL Source Mux bLLC
arcc | R . S
AURCE [ SAI2 Extem Clock ®)
SYS = HsIRC
bt Anca i [ Z::i Hs| PLLM
e o —"® 2 -
16 hiiz
ut frequenc ki
. GPlO_C HSE [‘\
Analog v Reset Configuration 8 ‘ E HSE }——n— ()
ADC1 ADC2_INs [0 4-48 MH.
ADC2 Apca_ine [}
v ADC3 USART_TX [ 3o
h | e
e Search Signals
COMP2 t PLLSAIR
e
@ OPAMP1 [Pinta_____ [ Signal on _[GPIO autp_ @ ) Q = &l Q
oRM PC14-0S... RCC OSC... n/a n/a E5 | \ - L 11 QAN
- S

17/20



V—RXO— RKOZHE|Z, STM32CubelDE TITWE T,

m workspace_1.7.0 - NucleoDiscovery/Core/Src/main.c - STM32CubelDE — ] X
File Edit Source Refactor MNavigate Search Project Run Window Help
[BrLR S~ ~@ia|puEds s STRd g~ @0~ Qv ™5~
~ (JBE T g-Hyroororoy (|0 Q iz ||Em
O %@ EFHE EiE L - . - - ; = o
| &5 Project Explorer x B [¢ mainc x 8 = outl. X @ Buil.. =
) & qod | » @ |
B settings 2023/07/17 22:25 740 TANG - _ SV 8| 18 " @retyel None R o % g
v [[3 NucleoDiscovery 185 #/ 2 mainh =]
- ) ~ - > ¥ Binaries 186= void SystemClock_Config(void) 4 uart_nch I 2
2 Core 2023/07/17 22:25 D74 IS + i Includes 187 [ | Y commandh =
o ) « @ Core 188 RCC_OsclnitTypeDef RCC_OsclnitStruct = actionh
~ Drivers 2023/07/17 22:25 I7A TAIT - . & Inc 189 RCC_ClklInitTypeDef RCC_ClkInitStruct = e hadcl - ADC_Handle
o ) > [ actionh 190 & hadc2:ADC Handle
_ Release 2023/07/21 20:54 J74) TS~ s B commandh :_9’_--- :** Configure the main internal regulator ® hadc3 : ADC_Handle
> [ mainh 192 %/ & hdma_adcT: DVA H
[ cproject 2023/07/16 14:38 CPROJECT 771 )l o B stm32l4x_hal_confh 193 if (HAL_PWREx_ContrelVoltageScaling(P © hdma.adc2: DMVAH
Eiﬂ > [0 stm3214xx_ith ’_9;;} { @ hdma_adc3 : DMA_H
[ mxproject 2023/07/16 14:38 MXPROJECT 774 )l s @ vartnch 195 }E"Of—Ha”d'ef(): o hcomp2 : COMP Har
v & Src e —— ——
m project 2023/07/16 1:12 PROJECT J71 )l 5 [@ action.c
s B command.c Build Analyzer == Static Stack Analyzer * % Debug i
D NucleoDiscovery Release.launch 2023/07/16 21:35 LAUNCH J71 )l > [g maine NucleoDiscovery.elf - /NucleoDiscovery/Release - 2023/07/17 22:28:23
> [g stm32l4xx_hal_msp.c ﬁ&" graph‘
m NucleoDiscoveryioc 2023/07/16 14:37 STM32CubeMX > [g stm32ldxx_itc l
@ Hide dead code
> [g syscalls.c
D STM32L476RGTX_FLASH.Id 2023/07/16 14:38 LD J71 )l > g sysmem.c
> [ system_stm32lxx.c Function Local E/ost Type Location
D STM32L476RGTX_RAM.Id 2023/06/18 1:12 LD 771 > lg vart_xc & main 304 STATIC_I.. main.c:101
> (= Startup it s=o== e =
Writable | Smart Insert 1..0:
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5. 7A7 7 LOEE

5.1. main.c

IRAED main.c B TY, AEEY 12—/ [uart_rx.c] [command.c] [laction.c] #8BLTWVXT,
uart_rx.c X UARTEEDREEZ Ny 7777 FMBBLTWS 7=, EETEHZLEEHRWVTL £ 5,
BEEeBNd 5% E1CE. [command.c] [action.c] DIEEABLEICKY T,

/[l UARTD 2~ > R 13Ny 7 77 o > R(ELBAZ)LE, uart_rx.c MR

uart_rx_init(&huart2);

/| =V 7 = Z VOEEE action.c NIZZ##ET 5. action.c &

action_init(&hadcl, &hadc3, &hadc2, &hdma_adcl, &hdma_adc3, &hdma_adc2, &hcomp2,
&hdacl, &hdma_dac_ch2, &hopamp2, &htim2, &htim3, &htim4, &htim5, &huart2);

while (1) {
I X2 750 RO UARTZAGBELORKE KR, uart_rx.c ZH
command_size = uart_rx_get command(command_str, UART _RX BUFFER_SIZE);
/| 2~ FCFREE LTV D56
if(command_size = 0){
/| 2~ RICFFIND, a~y FEERICZER, command.c 2
command_analysis(command_str, command_size, &command);
/| 2~ REFEITL, FEFREZUARTICIE(ET 5, action.c &
action_command(&command);
/| FFONUART A5 2 BA4a4 %, uart_rx.c 2
uart_rx_set empty();
}
// action.c NOR—Y > ZAHEO7-HZ, main L—7NT—EIZFOHT Z &
action_polling();
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5.2. command.c

UMW%EéﬂtY?ﬂ#b\:VVPéﬁﬁLT\W%%ﬁ@:vyF%ﬁ%ﬁ%%?%%%%%%iTo
FLWwax Yy FZEMLHEIE. A<y FBIT(IZ XA —2&@EF vy 7)) LT, A<y FEEERICIENL £ 9, BIETEEHK
. command_analysis B%4(C 72& Y ET,

[ =~ RHEER

typedef struct {
uint8_t effective; // 0: " Y7c=a~ 2 R, 1 IEYea~ 2 R
uint8_t command_header; // +, -
uint8_t command_type; /I A-Z, a-z

uint32_t params[ COMMAND_PARAMETERS]; « v v FOEESIB(ERA32bIE) % &R
} CommandTypeDef; COMMAND_PARAMETERS ld~v &7 7 AL TI10& TE
5.3. action.c

R 7 7ILDEBEE—FIC méxii¢
FLLWRY 7 7/I/7E1_jjﬂéimi A, action_init BB AMEE LT, BINSNE=RY 72T 1LDNY KT %FITEY £,
FLuhwavwy REEMLIZEEIL. actlon command BBHEABELT, avy FICHdT2MBAEEIML 9, 3lHoa~vy NEEsEEZIFC.
ax >y FIZIG U7z AB & 1T, UART TREZRELET,
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