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TN *%%

VLS53L0X 8% I PR AR B j& — Fh iy K5 B K AT R (8] ( Time-of-Flight, ToF ) Fi 25 f£ A B, LT
STMicroelectronics [ VL53LOX & K. B RHAMAA 0] WA /NS (940nm VCSEL) FH UG L A4 )2
A, I 2R A IR ) R ST IR B A, JBEIHE AR AN 35 B, R TR AR IR

g4 IR ARIEKEAIE], VLS3LOX TGk i 22 B XUE sif4 0 1) /L, Be7E & Fh 2 i A R 21 R 42
PAe e B BRI EYEHE 30mm % 1200mm, KFEEGHER R A 1.5-2 K, K 3-12% (B
TED). MHUER 3.3V LDO ZithfaEdy, HF 3-5V = Hl#% (W Arduino. Raspberry Pi), it 12C
@G, & 12C THERS, G, TR

ASCREFEME STM32 HAL J&E, 8 T-49%f2. &M TS Nl FHU0N. T HIEES DIY OiH.
JRF 21x18x2.8mm, H 2.1g.

PS4
EXFE] VL53L0X
BE 30mm % 2000 mm
Y BEFMT: £3mm (FRFEREHIR. EHAE. RO
o HAURERE. +3% (HJ £30mm 7£ 1 KEEE).
o KEAEIH: KEMREMRZE £5% S m, K1,
Hteg BN VCC: 3.3~6.5V
E3m| 1IC
R~ %1 20mmx26mmx1.6mm CEAKPASEY) M7
HE Z2.1g
Eoft o IRExI
o P FMx1 CEHTFHD
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i BRR XA

2.1 VL53L0X 4% /& #s
BEFM: VL53L0IX

VL53L0X
TOF Distance

®
°

4 'ﬂl
S ] a_m

VL53L0X #&—3#KH STMicroelectronics JF & [ = k5 ¥ Time-of-Flight (ToF) PR 254584y, KM
940nm ZLAMEOEH SPAD FEFY, Bk 2 K BRI, 3% KD, KRR RE4 4 K.
RATBERTEE (FOV) 212y 15° ~25°, Bl i v BE L0 25°, ORI TE MR IYE E, 3& & 5 P
b, FHRIRAES . R/NERY 30mm, AR SRS . RSB 2C BmfE, SR
FARECESEE, AR FTEN 30 ms. FEHRAT SPAD. VHV/ARLL. W% A5 Puke ik LR AR
FE. 454 STM32 HAL JE, TwE 12C @I (41 100 ms) #MfAEERE. RIEHETHFEE
Flash/EEPROM, SZHFHRAZUR FH Hh i e RIS AT -

2.2 HEfEH

Dhfg: JBEHGRMEHEIRE, % 33V 2 6.5V KA. RIRNEER T 3.3V L, A
VL53LOX & b, B R K Figtr. BB TAEHIRZA Y 20mA, ALl BRI T &
R BERRE 2T T HERR 1)

VE SR W OR P JRARE 3 S HU R RAR SRR . VCC SCRFH LA 3.3V B 5V fdasil a4 L

B VL53L0X
TOF Distance

23 1IC FiEfEH 0

12C HESI B (Serial Data). FIF XU fE5, A E. IE Mm%, BHEET: 3.3V/5V 3#
4


https://www.st.com/resource/en/datasheet/vl53l0x.pdf

VL53LOX B MEE R ER V1.0 FEHE RETR

7% (NWE BT,
o [HiHIFH: BihNE 47kQ EH#E 3.3V,

o I KHIFE: 400kHz (PugifE=).

B VL53L0X
TOF Distance
[ ]
[ ]
B
m[e

- m

SSWECIGND SDA SCL SHIRGRS

2.4 ZIRe5] I GPIO1

MR E 4.7k ERIEFH. 2068 GPIO IR, EEMA/EF KL (Interrupt), HRNE 4.7kQ L
B 3.3V, AlfeE NS RE MR Gl e s B B ER R K. SEBEN 500mm, 24EEE
<500mm Hf bR e k. R s NG B AR, BRI E SR T VLS3L01X.

Donnnn @
° VCC GND SDA SCL SHT GP1

2.5 KW/ E A5 (Shut Down)

MEHLNE 4.7k ERHERH. 4 XSHUT 5B HAE (B <0.4V) HRFEZED 1ms B, VL53L0X
BEMETHFERBAER: S F b T #E (BREECESRA . MEM 12C @15, FEREEMRRKF
(<SpA), 12C #OATH, (ARE A EAPIRS R - I8 XSHUT MEHESFRK (<0.4V) 270 1ms
JERLEIE R (S2.1V), fil AN B R AL, S NERIRSHLE S, i S ek EBiME (a4
12C HibEKE A 0x29), WOk, MEBIF 12C #BOFEFVIGN, B4 T LEEA,


https://www.st.com/resource/en/datasheet/vl53l0x.pdf
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(73]
==
=

=. NMH

3.1 JEE

HLEs NS, B TR A A2 2R, A8 30mm & 2m A HIREESY) . TS ML) A HE AT =
P AN A Bh, B ORAEHERAT . TR R Gl i Rl T 5 EE B ARk SE I AR A AT T, W TR RE
FREHLEEAREE . A& T, SR GIE, WKL - i A s A & . P98k 15
HAlg5& 5 12C 80, B Re 1ei 2l R4t, MRk, ZE 5 DIY 98, & Arduino
B¢ Raspberry Pi, FIT 22 )46 BB K OISIH, WEEMASEE ., KNG RSAERE (13-
12%) HHIEA ZFRmACIRGM, RMHARE, 5 TER, RHBRAXRZEACF T B AR g,

3.2 FRE ARSI &

MBS 12C #:0, Z58MaaH %8 (0 STM32), PAEmiE (& 50Hz) 48R4 H ik
PEES R . 8 o A PR B BRI NEA, THE B ARRIALRE IR BRI, HE SRR . HEFRLE [ e R
2 (30mm-1200mm) P, £FX0FERE g Eio #T0E, DR E (1-10mm). L, \]
F BRI BB, S A R-I i)t 2R BEHEAT FET AT REBUESE . Tk E, B E T K9
DRMRERE, TR S TIRAUE S I, Uk & & R 20 BRAE F e FERr i, (R ANIE G s S B K

2t
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H. JRFETE R

5.1 TOF 2 ) 2 = o 7t

ToF M 368 1 0 B ' ik oft A% SRR S 3 H AR O B [ AR IR AR AN 8], S5 Aot S s . ool
NS

He: D BIEEFIHEMES (A2 KD, ¢ JeE, 2483 x108m/s (FEESH), t HlkrffEiR
WfE] CERAL: FP), SEPREFREEBSFRERLL 2.

VL53L0X f§f B 4% ToF (Direct Time-of-Flight) A, i Otk (VCSEL, 2 B I &K 5 0G4
A SPAD CHEGTF5 i AR BEFISLIL SR FEIEE . K TARRARFIES R B a0 T

o RUFHKM: VLS3LOX 1] VCSEL AU HEIKMLLAMNEOE (K2 940nm) . ik 56 F 8 a4l
oo, R MAERISEE Cril S a A hiE.

o FUATE: SPAD FEFIRIIA HARYI S BIRKIE 5o SPAD ) RABE Fe viAar il 584
T AR TRV

o IIEINE: LIS NIBHIEFE IR 4 (TDC, Time-to-Digital Converter) & & Fl#zilc 2

[ F B[R] 22t o
o MBS MAANUMREEED. SIRUZAKNRA R, FHERESE (fwizMmE) i#t
Bk,

5.2 FF STSW-IMGO005 API # 48 ) USB 4L 55 11 4 H 0 B AE

STSW-IMGO005 API & =i St A, HT9Ksh VLS3LOX BOGl AL Bas . FATAE X
A~ AP FEAH B3E T STM32£103c8t6 A T3tk +=, @ik USB LA S 4 i 0 BE A .

5.2.1 STSW-IMGO005 API

B Z2HHE 20 NN

Api 1/2/2017 4:40 PM prgse
ApiExample 1/3/2017 12:37 PM prg L
doc 1/2/2017 4:43 PM pratec
LinuxDriverMassMarket_1.0.7 1/5/2017 7:44 PM prg s
L Release Notes.html 1/5/2017 7:45 PM Microsoft Edge HT.. 72 KB

XA APL SO H 40 B AR, STSW-IMG005 APL SC 32 4,8 DY AT 30 4F 92 - Api. ApiExample.
doc M LinuxDriverMassMarket 1.0.7, AR —AN3CfF ReleaseNotes.html, EATHIVEH 5372

e Api: 15 VL53LOX M gm sz 0 (APD J5ACAY, FFHIaa 4L 4% H] VLS3LOX 14 848
CaEE D B8R, &M TARSE G K.
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o ApiExample: FEHEEH APl HI G, RRWTAERAAH APL JHAT7 M RESEEAE, LA
Nucleo F401 .

o doc: API 3CHY, HFEH T FM (chm Bihtml #50, ERE API DhREFIEH 771k,
e LinuxDriverMassMarket 1.0.7: 8 i& - Linux ~F & (1) RS2 7 8GR0
e ReleaseNotes.html: KA UL SCAE, 0 8AFRER HE. S50 SRR AE S .

PATA AL Y e B4R 1K) Api SRFEIRH , I X2 K BUA core M platform P30k, 7 H
SO BT IS SO RAF TR SCAF AR A . A SR E TR IR E Api N5 ERIFE 21 G A
VL53LOX IR AE AT, It LUK BRAEAT A 50 ()2 3K 3 (0 TIC S8 () 5k 55 = w2 49Xl Canitlsi)
FIE FT ABAE A A F AR R 3X50 VLS3L0X, 75 22 platform FH RIBE{F 9K A 205 D93 & I sRAR R 1.

EFR ) R

E=Si ] Fih
care 1/2/2017 4:40 PM Xk
platform 1/2/2017 4:40 PM i

JEFF core HISCAY, W PLE B — 4 IE ORI Sk SO, FRATISR——Wi A

~

ZFR

|c vI5310x_api.h
|c] vI5310x_api_calibration.h

R |c vI53I0x_api_core.h
=3 \c vI5310x_api_ranging.h
|c] vI5310x_api.c |c] vI5310x_api_strings.h
] vI5310x_api_calibration.c (€ vI53I0x_def.h
|c] vI5310x_api_core.c |c] vI5310x_device.h
|c] vI5310x_api_ranging.c |c] vI5310x_interrupt_threshold_settings.h
|c] vI5310x_api_strings.c |c] vI5310x_tuning.h
AR TEH
v15310x_api.h ZAE X7 STMicroelectronics VLS3L0X K ATH}[A] (ToF)

FE RIS IAEFE T (APD S0, &M TMIRERI . APL 2
BT —RINRE, HTPIG & LS5 Cnr s,
MR, GPIO BE ). PATRME (WE. X T
S5 HEAT I FE I R B AR ) L BE R BRI SPAD
WHE. RERHFFFREEDT C 555 VLS3L0X {4
P H, REUE B HAR AR ORI e X T R AR
AR S, ST R R i — B 5T SE .
v15310x_api_calibration.h ZOCAE A VLS3LOX KATI A RS it THRA, TIH
RAACMEEREFE . EREF R B Zh B X AW 1R 2,
Rl S 45 v 5, L Re AL RSS2 % I E,
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A S AR A AN SR HE DI RS, 1R B AE A FFAEE T #R e Ok
Fri EEPERE

v15310x_api_core.h

OO E IR TR (e b . B THED A
Mo EZhAE (41 VCSEL Jkof RS E L IRt o) 50 i 4O,
eI EYERE, BTSSR R TR R K
HFZHL OB IREAE R RN SR T IR

v15310x_api_ranging.h

HETAENES, (HE BEE SRR D REA R i f2
I (APD, & T 75 ERE i BRI KT AT H

vI5310x_api_strings.h

PRAL T AR RS RS ARG B2/ e L. BEERECR
RIS 15 B ARSI . MRS . PAL IRE&. 741
A RN R G A S B, 15 BhIT R @ AR SO
H AL AR 1 ARSI LE 8, R AR e H il
(N EICE R

vI5310x_def.h

T ARRER R LR MBS, TSR AP R B
BERRAE R Wi (R EESLMD . R
RGE S MEREIESE K (e s, (593, M) L
LEGEMBCE S (R E . XTI

v15310x_device.h

TE X T AR AR W S E S BRI A A7 S L . S A
wARIS . GPIO ThAGEDT . T rasHill (ARG E . MEL
Ry BRHERES), PLLSHEE S AEA S5 2.

v15310x_interrupt_threshold settings.h

ST AR W R B . B E - RITHUE L
FHEE, T RCE P WO AT, B B B R B TR
e A ASE AP v T I UL SEZ N R ) A TR SR AR AR L, E AR
EEA R BN R R 3 5

vI5310x_tuning.h

BN TR BN I B . XA B S W A7 AR I
B (41 VCSEL 4. 55 BEMN %), 5k
R TERERINEAG L, 5 BT 5 38 AR A FL A L = SR a2 AT 1k
i, BRI AEA A T AR E BT

J&JT platform H)SCAF, WTLAE B — SO AL SO, JRATTR—— Ui .

g I\

|c] vI5310x i2c_platform.c

|c] vI5310x_i2c_win_serial comms.c
|c] vI5310x_platform.c

|c] vI5310x_platform_log.c

BFR

|c] vI5310x i2c_platform.h
|c] vI5310x_platform.h

|c] vI5310x_platform_log.h
|c] vI5310x_types.h

K

&

v15310x_i2¢_platform.h

EN T B TEEER DR, S5
A ARV 125 AN 601 o BRI T AR AN SC AT 4% (32
FF 12C A1 SPD). L5 #4147 S CRFT . W
e PN, HEE . GPIO $RAE LUK AE I 25
e Thhe, ATHRYE B AR T G MBESEEL, JiE S %

10
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JRAS AT RS FA B [A)BRAE BE
v15310x_platform.h E X T AR IRIR T 6 Hh B2 (PALD#E I, iEHz: API
SRS TSR AT S (i 12C Hiik
FUEAS KA | A AFARIRE BRE BT ST
VU5 515 el BRI DL A RS W SE s T BE, 7o
VPP R B ARG B RAECE & @ I SL B, i
TR 55 2 TS T v AR EL RN AR 22 A A
vI5310x_platform log.h BN VARG 6 HEDIRE. &R il E
PREEG ) CBHZ. 245 FEL WD BERE
Hod g, ks SR BN I/ D H Bl s AN
lEks ., 24)8 A VLS3L0X LOG _ENABLE
A H EE RS edEd &, E T IR E R
SRR AR BT RS
vI5310x_types.h E X VARSI HEARY, J&T-F &R .
Bl A stdinth F1 stddefh $2 4t hx ik B %L
257 (4N uint8 t. uint16 t. uint32 t %5, JiE X
T 16.16 [H % SR FixPointl1616 t T 4b 7
NEL, FERE RS B AR SRR E L,
TRIE5 7 G A NE.
v15310x_i2c_win_serial comms.c PRAE T HRERH) Windows P& 251, BT
Windows API (U1 H R4 FHAFAE) Al FHEME
J& (SERIAL COMMS) SZBL 12C BIS WLk
KM PG AR AT W15, P9 B
JAERT . GPIO #efESETIRE, 8 HESCH (Wik
JFHD, FHEE 4 FR SRR AT B,
TR E AL A T S8 HL

X B —PUi, vI5310x platformh J& LJE#MS, vI5310x_i2c platform.h & FZSEHL, PiETE AL
T MRS . vI5310x_platform.h €7 T vI5310x_i2c platform.h, iR bEFE OREW A T EEE
BB A . B Wi, v15310x platformh [ VL53LOX WriteMulti &k #i  v15310x_i2¢ platform.h  H [
VL53L0X_write_multi SZ3. vI5310x_platform.h $2HEHITE, vI5310x_i2c_platform.h $2& AR E il ) S 2

fifh
BUERA PR I 2830 1

vI5310x_i2c_win_serial_comms.c XA TEAH T 2T windows & T B H MBS, ST B A
VL53L0X FARAL ALt EAIHL A, XAPES ST $4ti EAZHL T HAHSE, T Windows PC i
i A F1/U-Boot PRI VL53LOX S5 LA T-H MCU B #aGEd 1IC &L s, SR il
usb AR R 3 O EAIL, AT BEXANE SO . e BRSO R T R 2 R X AN SO i

—UEPR A, T DUE R E MR A DG S R B
FRAAE core SCHE R0 J e B A& S 1 BRI, TIC 1845 1 J6 & k% 2 v15310x_platform.c/h SCHF, S8 )5 Fi-k
#% 3] v15310x_i2c_platform.c/h SCHFEE I, X B R A2 & AL kg, FroARs ZE/RATH O HAL FE
(BHE) 5@ SE, FIIRA TR RS LA EHSEI, XL 5 A7 st 25, i RE
11
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HIEMFEAE . BATFREHFEM NC BEREBA LT LA

e YEH

int32 t VL53L0X_write multi(uint8 t address, | iX/2& 12C JBEHZ T S5EE, RTF—IXKESA
uint8_tindex, uint8 t *pdata, int32_t count); count PMFIIEIIR E AT

int32 t VLA53L0X read multi(uint8 t address, | iX/& 12C JB{E 2 F R, I8 E T A4 1L
uint8_tindex, uint8 t *pdata, int32_t count); B count N7

int32 t VLS3LOX write byte(uint8 t address, | iX/& o F 9 SEAER{EHER 2, 8% H T E080R
uint8 tindex, uint§ t  data); A AA -

int32 t VLA53LOX_write_word(uint8 t address, | [} VL53L0OX W& S5 A— 16 AL L/ 58
uint8_tindex, uintl6 t data); (word), B KT, mrTkE N,

int32 t VLS3L0X_ write_dword(uint8 t address, | [} VL53L0OX W& 5 AN—/ 32 AL /758
uint8_tindex, uint32 t data); (dword), HEEKIHF, mFTEEN.

int32 t  VLS3L0X read byte(uint8 t address, | A VL53LOX & SEUHEAF-45,

uint8 tindex, uint8 t *pdata);

int32 t VL53L0X_read_word(uint8 t address, | A VL53LOX #&#&EE—1 16 AL EFF 55,
uint8_tindex, uintl6_t *pdata); G KT, AR

int32 t VL53L0X_read_dword(uint8 t address, | A VL53LOX #&&EE—4 32 AL EFF 55,
uint8_t index, uint32_t *pdata); G KT, e

FAVE HAL B9 5 12C k553248, Sl LRRAhRe, JFETE. BATKIEE 6 Dkt 2]
MEB TN R, RUHAT R S St 1S 1 s AR AT

int32 t VLS3L0X write_multi(uint8 t address, uint8 t index, uint8 t *pdata, int32_t count)

{
int32_t status = STATUS OK;

#ifdef VL53L0X LOG_ENABLE
int32 ti=0;
char value as_strf[VL53L0X MAX STRING LENGTH PLT];
char *pvalue as str =value as str;

11 kg AT N 5 45
for (i=0;1<count && (pvalue as str - value as str) < VL53LOX MAX STRING LENGTH PLT -
3;1++) {
sprintf(pvalue as_str, "%02X", *(pdata + 1));
pvalue as str+=2;
H
*pvalue as_str="0'; // BRFFFER &L
trace i2c("Write reg: 0x%04X, Val: 0x%s\n", index, value as_str);
#endif

status = HAL 12C_Mem_Write(&hi2cl, (address << 1), index, 1, pdata, count, [2C_TIMEOUT MS)
== HAL OK? STATUS OK: I;

12
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if (status != STATUS OK) {
//send_data_to_pc(66666); // F5iRE R IEFAE S

return status;

int32_t VLS3L0X_read_multi(uint8_t address, uint8_t index, uint8_t *pdata, int32_t count)

{
int32_t status = STATUS_OK;

#ifdef VL53L0X LOG _ENABLE
int32 ti=0;
char value as str[VL53L0X MAX STRING LENGTH PLT];
char *pvalue as str =value as_str;

#endif

status = HAL [12C_Mem_Read(&hi2cl, (address << 1), index, 1, pdata, count, 2C_TIMEOUT_ MS)
== HAL OK? STATUS OK: I;

if (status = STATUS_OK) {
//send data_to pc(8888R); // HiRHT KIE (G B

#ifdef VL53L0X LOG _ENABLE
/1A% AL BB Hdls 45 H
for (i=0; 1 < count; i++) {
sprintf(pvalue_as_str, "%02X", *(pdata + 1));
pvalue as str+=2;

}
trace i2c("Read reg: 0x%04X, Val: 0x%s\n", index, value_as_str);
#endif

return status;

12C 3 AF e 7 N, BJa— AN EhREN, KT ER e R —Ar. fE9RS TR, 3 3
Hoh YA A B, WO AN 22—

XFFSCAFAEIR 1ms [ pR B RS e, BREL IR T -

v15310x_i2c_platform.c Jif B %L P45 R £
VL53L0X_ Error #include "stm32h7xx_hal.h"

VL53L0X_PollingDelay(VL53L0X_DEV Dev){ #include "v15310x_i2c¢ platform.h" // & ¥ & 4

13
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VL53L0X_Error status = | B R HE A
VL53L0X _ERROR_NONE;
LOG_FUNCTION_START(""); VL53L0X Error
VL53L0X PollingDelay(VL53L0X DEV Dev) {
const DWORD cTimeout_ms = 1; VL53L0X Error status =
HANDLE hEvent = CreateEvent(0, TRUE, | VL53L0X ERROR_NONE;
FALSE, 0); LOG_FUNCTION_START("");
if(hEvent |= NULL)
{ // ] HAL %ER}, Ims

HAL Delay(1);
WaitForSingleObject(hEvent.cTimeout_ms);

} LOG_FUNCTION_END(status);
return status;

LOG FUNCTION_ END(status); }
return status;

55 build, HRABERTEILAEE, platform AR BRBCZMIMIM, SksCkzhnim, &g KL,
X LU Bulipl ~GBEAIEC
CDT Build Console [VL53L0X STM32H743VIT6]
arm-none-eabi-objdump -h -S VL53LOX_STM32H743VIT6.elf > "VL53LOX_STM32H743VITE
text data bss dec hex filename
62792 1040 9248 73080 11d78 VL53LOX STM32H743VIT6.elf
Finished building: default.size.stdout

Finished building: VL53L@X_STM32H743VIT6.list

19:36:53 Build Finished. @ errors, @ warnings. (took 2s5.528ms)

522 KU

D% LRI AT: SPAD K — VHV/AHMIRHE — WBEKHE — BIRUE. R RS SR HERK
TR R E (B IMKRAEFEESHK SPAD Al VHV Z%0). SPAD M VHV/AHAAL HEE & 7E
BT AT — IR RS AT R PR HE AT e T B W AT, R AE LU R

o HFEARML >10°C (VL53LOX X ik U,
o I 56 MR I B B SR RS IS B
o FEKSEE T [%.

5.2.2.1 SPAD 7/t (Reference SPAD Management )

VL53L0X f#/] SPAD FRFREIR [FI KOG T, ANFLS ) SPAD REBUZFIREAFE 25+ . SPAD Kk

A E R H SPAD HIEEAIZEA! (Aperture BY, Non-Aperture), VARG LLANNEERSE . AP A%

VLS53L0X Error VL53L0X_ PerformRefSpadManagement(VL53L0X DEV Deyv, uint32_t *refSpadCount,
14
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uint8_t *isApertureSpads), ATH TLFHERFE HIrY, ALY (nEks) M5 FUT.

//SPAD
HAL Delay(5000);
status = VL53L0X PerformRefSpadManagement(Dev, &refSpadCount, &isApertureSpads);
sprintf(usb_buffer, "status = %ld.refSpadCount = %ld.isApertureSpads
= %Id\r\n" status.refSpadCount,isApertureSpads);
CDC_Transmit_FS((uint8 t*)usb_buffer, strlen(usb_buffer));
if (status = VL53L0X ERROR _NONE) {
Error Handler();

5.2.2.2 VHV FIHF7 8 (Reference Calibration )
VHV e BB SMNSERE (VHV), Bk VCSEL (FEE SRS HOLE) KRS
R, MNRHE: RIEES I W, Bk ToF THEMMEMME . X P ASEHESL R R A B 7R AN )
W RIS 5 FiE. APl % VL53L0X_Error VL53L0X_PerformRefCalibration(VL53L0X_DEV
Dev,uint8_t *pVhvSettings, uint8 t *pPhaseCal), Jo75%F & HAr¥, @WAEIER IR, Touk RS
FHAT

/IVHV FRE AR HE

HAL Delay(5000);

status = VL53L0X PerformRefCalibration(Dev, & VhvSettings, &PhaseCal);

sprintf(usb_buffer, "status = %ld,VhvSettings = %ld,PhaseCal

= %Ild\r\n",status, VhvSettings,PhaseCal);
CDC_Transmit FS((uint8 t*)usb_buffer, strlen(usb_buffer));

if (status != VL53L0X ERROR NONE) {
Error Handler();

5.2.2.3 WEERHE (Offset Calibration )

RAEDEEA R [ E 22 (F miE A8, 0 BB RS B 3 (s i) ghk. fhifg
VRS R BE AR A S PREE S . APT PR3 VLS3LOX_ Error
L53L0X_PerformOffsetCalibration(VL53L0X DEV Dev, FixPoint1616_t CalDistanceMilliMeter, int32 t
*pOffsetMicroMeter), 72— N CHIFREKFHBARY) (A E-RAC, EFEREES 100mm). HARYIMN
D8 SRR T G G 45 T S S )

/) R HE (FREE 100mm CUANEE B H bR

HAL Delay(5000);

status = VL53L0X PerformOffsetCalibration(Dev, 100000, &VL53L0X Offset);
sprintf(usb_buffer, "status = %Id,VL53L0X Offset = %Id\r\n",status, VLS3L0OX Offset);
CDC_Transmit FS((uint8 t*)usb_buffer, strlen(usb_buffer));

15
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if (status != VL53L0OX_ERROR_NONE) {
Error_Handler();

5.2.2.4 BN (Crosstalk Calibration)

R IE H S AR 3 I el HAt 2 AR S R RS 5 B (RURSDETH . e REOES KR/, Kk
Ja T $EEE Y . APL PR VLS3L0X Error VL53L0X PerformXTalkCalibration(VL53L0X DEV Dev,
FixPoint1616 t XTalkCalDistance, FixPoint1616_t *pXTalkCompensationRateMegaCps), s & — /> AIEE
BrAEE M Hbr Gk -Ra8, HEFEEEES 100mm). i OR S AR B TE vl B IE#R 22235 .

/ BREHE (FFEE 100mm  CUANEE 25 H bR A 5 B3RS )
HAL Delay(5000);
status = VL53L0X PerformXTalkCalibration(Dev, 100000, &VL53L0X XtalkCompensationRate);
sprintf(usb_buffer, "status = %Id,VL53L.0X XtalkCompensationRate
= %ld\r\n",status, VLS3L0X XtalkCompensationRate);
CDC_Transmit_FS((uint8 t*)usb_buffer, strlen(usb_buffer));
if (status != VL53L0X ERROR_NONE) {
Error Handler();

R BPRELIE SPAD fil VHV KH#EZ J5HAT. fR1F xtalkCompensationRate, LPAEFERS
ER R E (fEH VLS3L0X_ SetXtalkCompensationRateMegaCps)o. UIHI% A fa R B IS, EHILRHE T B
ANFTE, (HEWIAT LIFIA . i STM32CUBEMX AE R TRESCHE, FEHAT R IMIIGL RS, Ba
e FERECH

/* USER CODE BEGIN Header */

/**
sk sk sk sk sk sk she sk sk she sk sk she sk sk ske sk sk sk skeosie sk sk sk sk sk sk sk sieosk sk sk sk sk stk sk sk sk sk sieoske sk sk s sk sk sk sk sk sk st skeoske sk sk sk sk sk sk skeoskeoskeoste skt skeoskeoske skeoskok skeskok skekok
* @file : main.c
* @brief : Main program body
sk sk sk sk sk sk sfe sk sk she sk sk she sk sk sk sk sk she skt sk sk sk sk sk sk she sieosk sk sk sk she sk ske sk sk she sieoske sk she s sk sk sk sk sk sk st skeoske st sk sk sk sk sk skeoske sk ste skt skeoskeosk skeoskok skeskok skeskok

* (@attention

*k

* Copyright (c) 2025 STMicroelectronics.

* All rights reserved.

*k

* This software is licensed under terms that can be found in the LICENSE file
* in the root directory of this software component.

* If no LICENSE file comes with this software, it is provided AS-IS.
*k

16
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st sfe s sfe sfe sk s sk sk sk sfe sk sfe s sfe she sk sk sk sk sk sk ste s sk sfe sk sk ske sk sk sie ste st ste sk s sfe sk sk sk sk sk sk sk ste st sk s sk sk sk sk sk sie st sie ste st sk sfe sk sk sl sk sk skosk ke skeskeoskoskoskoskoskok

*/
/* USER CODE END Header */
/* Includes */
#include "main.h"
#include "i2c.h"
#include "rtc.h"
#include "usb_device.h"

#include "gpio.h"

#include "v15310x_platform.h"
#include "v15310x_api.h"
#include "usbd cdc if.h"

/* Private includes */
/* USER CODE BEGIN Includes */

/* USER CODE END Includes */

/* Private typedef %),
/* USER CODE BEGIN PTD */

/* USER CODE END PTD */

/* Private define */

/* USER CODE BEGIN PD */

#define Calibration//Calibration/Running

#define VL53L0X I2C_ADDRESS 0x29 // VL53L0X 2R\ 12C bkl
#define WHO AM 1 REG 0xCO

/* USER CODE END PD */

/* Private macro */
/* USER CODE BEGIN PM */

/* USER CODE END PM */

/* Private variables */

/* USER CODE BEGIN PV */
VL53L0X Dev t MyDevice;
VL53L0X DEV Dev = &MyDevice;

VL53L0X_RangingMeasurementData t RangingData; // I P £ 45 #)
char usb_buffer[50];
VL53L0X Error status;

17
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uint32_t refSpadCount=0; / A%k SPAD #& (JLAH 10-50

uint8_t isApertureSpads=0;// SPAD % (0 = Non-Aperture, 1= Aperture)

uint8_t VhvSettings=0;/ HLJERHEAE

uint8_t PhaseCal=0;// FHALRHEE

int32 t VL53L0X_Offset=0;/ fWFE{E (HAi: k)

FixPoint1616_t VL53L0X_ XtalkCompensationRate=0;// HHLAMEZR (HA7: MCPS)

/* USER CODE END PV */

/* Private function prototypes */

void SystemClock_Config(void);

void VL53L0X Init(void);

void VL53L0X_GetCalibration(void);
void VLS3L0X_SetCalibration(void);
void VLS3L0X_DeviceMode(void);
void send_data_to_pc(int32_t distance);
void VL53L0X_ CheckWhoAml(void);
/* USER CODE BEGIN PFP */

/* USER CODE END PFP */

/* Private user code */
/* USER CODE BEGIN 0 */

/* VLS3LOX Itk */

void VL53L0X Init(void) {

/I BT e S

Dev->12¢DevAddr = VL53L0X 12C_ADDRESS ;

Dev->comms_type = 12C;

Dev->comms_speed khz = 400;

/I R VLS3LOX API ¥4tk

status = VL53L0X_Datalnit(Dev); // $dE#]451k

if (status != VL53L0X ERROR_NONE) {
Error_Handler();

status = VL53L0X_StaticInit(Dev); / EFAHIHL
if (status != VL53L0X ERROR_NONE) {
Error Handler();
H
#ifdef Calibration
VL53L0X_GetCalibration();//B#E G BEAALHESEL, FHIEAT I AT LA R
#endif
#ifdef Running
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VL53L0X_SetCalibration();/f&#E JG AR UESEL, FFEATHI ] DLER
#endif
VL53L0X DeviceMode();

/* JH VL5S3LOX API #&ifE */
void VL53L0X_GetCalibration(voeid) {

/ISPAD ik
HAL Delay(5000);
status = VL53L0X PerformRefSpadManagement(Dev, &refSpadCount, &isApertureSpads);
sprintf(usb_buffer, "status = %ld.refSpadCount = %ld.isApertureSpads
= %ld\r\n" status.refSpadCount.isApertureSpads);
CDC_Transmit FS((uint8 t*)usb_buffer, strlen(usb_buffer));
if (status !'= VL53L0X ERROR NONE) {
Error_Handler();

H
/IVHV AR 1
HAL Delay(5000);
status = VL53L0X PerformRefCalibration(Dev, & VhvSettings, &PhaseCal);
sprintf(usb_buffer, "status = %ld,VhvSettings = %ld,PhaseCal
= %Id\r\n" status,VhvSettings,PhaseCal);
CDC_Transmit FS((uint8 t*)usb_buffer, strlen(usb_buffer));
if (status = VL53L0X ERROR NONE) {
Error_Handler();

H
JAmBE R HE (2 100mm CEIEEE HAR)
HAL Delay(5000);
status = VL53L0X PerformOffsetCalibration(Dev, 100000, &VL53L0X Offset);
sprintf(usb_buffer, "status = %I1d,VL53L0X Offset = %ld\r\n",status, VLS3L0X Offset);
CDC_Transmit_ FS((uint8 t*)usb_buffer, strlen(usb_buffer));
if (status !'= VL53L0OX _ERROR NONE) {
Error_Handler();

H
R (TR 100mm CUANEE B H bR AR AR B
HAL Delay(5000);
status = VL53L0X PerformXTalkCalibration(Dev, 100000, &VLS3L0X XtalkCompensationRate);
sprintf(usb_buffer, "status = %I1d,VL53L0X XtalkCompensationRate
= %ld\r\n",status,VL53L0X XtalkCompensationRate);
CDC Transmit FS((uint8 t*)usb buffer, strlen(usb_buffer));
if (status != VL53L0X ERROR_NONE) {
Error_Handler();
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}
/* JH VLS3LOX API #&ifE */
void VL53L0X_ SetCalibration(void) {

11 L PR A

VL53L0X SetReferenceSpads(Dev, refSpadCount, isApertureSpads);

VL53L0X_ SetRefCalibration(Dev, VhvSettings, PhaseCal);

VL53L0X SetOffsetCalibrationDataMicroMeter(Dev, VL53L0X Offset);

VL53L0X _ SetXTalkCompensationRateMegaCps(Dev, VL53L0X XtalkCompensationRate);

H
/* VL5S3LOX M S X% E +/
void VL53L0X DeviceMode(void) {

status = VL53L0X_SetDeviceMode(Dev, VL53L0X DEVICEMODE SINGLE RANGING); // &
B PRAS =
if (status '= VL53L0X_ERROR_NONE) {
Error_Handler();

/¥ RIEHAES] PC */

void send_data_to pc(int32 t distance) {
sprintf(usb_buffer, "Distance: %ld mm\r\n", distance);
CDC_Transmit FS((uint8 t*)usb buffer, strlen(usb_buffer));

void VL53L0X_CheckWhoAmlI(void) {
uint8 t who am i=0;
HAL StatusTypeDef status;

/I BNFF A

status = HAL 12C Mem_Read(&hi2cl, 0x29<<1, WHO AM I REG, I12C MEMADD SIZE 8BIT,
&who am i, 1, 100);

if (status == HAL OK) {

send data to pc(who am i);

} else {
send_data_to_pc(88);
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/* USER CODE END 0 */

/**

* @brief The application entry point.
* (@retval int
*/

int main(void)

{

/* USER CODE BEGIN 1 */

/* USER CODE END 1 */

/* MCU Configuration */

/* Reset of all peripherals, Initializes the Flash interface and the Systick. */
HAL_Init();

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */
SystemClock Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END Syslnit */

/* Initialize all configured peripherals */
MX_GPIO_Init();

MX I2C1_Init();
MX_USB_DEVICE_Init();

MX _RTC_Init();

VL53L0X CheckWhoAmlI();
/* USER CODE BEGIN 2 */
/% VLS3LOX HIUHfL */
VL53L0X_Init();

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
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{
/* USER CODE END WHILE */

/* R EEE */
VL53L0X_PerformSingleRangingMeasurement(Dev, &RangingData);

/% SRECER B HE
uint16_t distance = RangingData.RangeMilliMeter;

/* @i USB KEfhds HREHE */
send data to pc(distance);

/* JERF 500ms */
HAL_Delay(500);
/* USER CODE BEGIN 3 */

b
/* USER CODE END 3 */

/**

* @brief System Clock Configuration
* @retval None
*/

void SystemClock_Config(void)

{
RCC OsclnitTypeDef RCC OsclnitStruct = {0};
RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};
RCC_PeriphCLKInitTypeDef PeriphClklInit = {0};

/** Initializes the RCC Oscillators according to the specified parameters
* in the RCC_OsclnitTypeDef structure.

*/

RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE LSI|IRCC_OSCILLATORTYPE_ HSE;
RCC_OsclnitStruct. HSEState = RCC_HSE ON;

RCC_OsclnitStruct. HSEPredivValue = RCC_HSE PREDIV_DIVI;
RCC OsclnitStruct. HSIState = RCC_HSI ON;
RCC_OsclnitStruct.LSIState = RCC_LSI ON;

RCC OsclnitStruct.PLL.PLLState = RCC_PLL ON;
RCC_OsclnitStruct. PLL.PLLSource = RCC_PLLSOURCE_HSE;

RCC OsclnitStruct. PLL.PLLMUL = RCC _PLL MULDY;

if (HAL RCC OscConfig(&RCC OsclnitStruct) = HAL OK)

{
Error_Handler();

}
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}

/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE_HCLK[RCC CLOCKTYPE SYSCLK
IRCC_CLOCKTYPE PCLK1[RCC_CLOCKTYPE PCLK2;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct. AHBCLKDivider = RCC_SYSCLK DIVI;

RCC_ClkInitStruct. APBICLKDivider = RCC_HCLK DIV2;

RCC_ClkInitStruct. APB2CLKDivider = RCC_HCLK DIV1;

if (HAL _RCC_ClockConfig(& RCC_ClkInitStruct, FLASH LATENCY 2) != HAL OK)

{
Error_Handler();

}

PeriphClkInit.PeriphClockSelection = RCC_PERIPHCLK RTC|RCC_PERIPHCLK USB;
PeriphClkInit. RTCClockSelection = RCC_RTCCLKSOURCE_LSI;
PeriphClklInit.UsbClockSelection = RCC_USBCLKSOURCE PLL DIV1 _5;

if (HAL RCCEx_PeriphCLK Config(&PeriphClklInit) = HAL OK)

{
Error_Handler();

}

/* USER CODE BEGIN 4 */

/* USER CODE END 4 */

/**

* @brief This function is executed in case of error occurrence.
* @retval None
*/

void Error_Handler(void)

{

}

/* USER CODE BEGIN Error Handler Debug */
/* User can add his own implementation to report the HAL error return state */
__disable_irq();
while (1)
{
HAL Delay(5000);
send data to pc(888);
H
/* USER CODE END Error Handler Debug */

#ifdef USE_ FULL ASSERT
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/**

* @brief Reports the name of the source file and the source line number
* where the assert_param error has occurred.

* @param file: pointer to the source file name

* @param line: assert_param error line source number

* @retval None

*/
void assert_failed(uint8_t *file, uint32_t line)
{

/* USER CODE BEGIN 6 */

/* User can add his own implementation to report the file name and line number,

ex: printf("Wrong parameters value: file %s on line %d\r\n", file, line) */

/* USER CODE END 6 */
}
#endif /* USE FULL ASSERT */

N~ BRAREA

# AR, WEHBEERFAT: info@fukunlab.com

FERISE . i S5 - TR T
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