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Vcare Veare VC XX (LC 1X) ZFIJ 1 B4

1. FEHFFER
1.1 B dIC)

VC XX (LC 1X) R B S 3 1IC 1815, A7 H: SPLid S, 1IC A g &bkt &,
IIC 7bit Hdik A 0x33, 8bit Hlik K 0x66/0x67 .

1.2 ShERH T

VC XX (LC1X) FRFUE 2 B [ o J5 LA e B Rt o A5 5, 3 4 5 S R 411
FHA R, A veHr02 process B (LC 1X £ A4 veHrl1 process B3 #EATA4LHE,
ANSEHRE WS A

1.3 RTC/IBH Emf &%

VCXX (LC1X) RIS Fr T ZAR i A FN 4, 75280 [B] RTC B3 38 H € I 28 1 TH &
A HTHEUE, THEURERAE 30K Hz Il IKABART 10KHz, HZRIHHas v bt
CRe s IR BUE AN SE N OIS TR], TR T 3UE, B2t — e i ST ar A s 32 A, THEUIE Dy 32K, WTHEC3 A7
ST EUESE 1/32000s 2500 1, MO HHEE] [232-1] J&, 3% 0, EHiHEO

PAEN VC XX (LC 1XD) RAE ) 7 B 395 B si, an R 3G S s
(RTC) , Haf#R it RTC Hit4E.

2. BB UL
HEE VO XX (LC 1X) FAIRS A B AR C TRAEFE, LR R B P B )
0 C AR BB LI, SOARIRIZ ™ 20 I

2.1 VC XX (LC 1X) #1800 &

2.1.1 vcHr02StartSample

BREURE A | veHr02Ret t veHr02StartSample(veHr02 t *pvcHr02)
ZH pveHr02: & TAFRIL, (IR SR B 451k
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iR [

ThRe i M

FFaM &, FFEasPIaaiese a8 &80 B veHr02StopSample B %L 5 I A

#HIE

2.1.2 vcHr02StopSample

PR | veHr02Ret t veHr02StopSample(veHr02 t *pvcHr02)

24 pveHr02: B& TAFR, (iaeIRAS AL & 1 4 F

ySEIL )

Digeui Bl | 1B S, 3 AKIR, A veHr02StartSample 1B HAKRIK, T )5 =
#HE SR

2.1.3 vcHr02SoftReset

BREUER | veHrO2Ret t veHr02SoftReset(veHr02 t *pvcHr02)

24 pveHr02: A& TAFRA, (MACRSEAZBAAE 4

U]

DIReutol | S ELL, AIARHEWT SO, WG, S EE LR EE I
i

2.2 AP SERB D R

2.2.1 vcHr02WriteRegisters

PR A | veHrO2Ret t  veHr02WriteRegisters(uint8 t startAddress, uint8 t *pRegisters,
uint8 t len)

ZH startAddress: 1IC 5 N\ 2F (7 s ik
pRegisters: T 27 1IC 5 ARFHT N A TaEt
len: HARHHRKE (750

i [El{E

ThREWH] | IC F ¥, MAFFasSAEdE, B skl

#HIE HEFFZ TS
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2.2.2 vcHr02ReadRegisters

PR | veHrO2Ret t  vcHrO2ReadRegisters(uint8 t  startAddress, uint8 t *pRegisters,
uint8 t len)

ZH startAddress: 1IC BEHY ) 277 as i 4G st it
pRegisters: F T 2247 M 1IC BEHL A~ 15 im FIFR £t
len: & EBHAIHHEKE 74

i B E

TheEewt Ml | IIC Bept B, WA fFasseliiis, M sesl

HVE i B S 2 I

2.2.3 vcHr02GetRtcCountFromMCU

BREUERY | uint32 t veHr02GetRtcCountFromMCU(void)

ZH G

REE | RTC B8 FH & I 38 1 v 307 A2 28 1) 2 i 4oiE

ThREVEEA | A MCU ZRHX RTC B0 F g I 38 10 v B037 A7 38 10 24w ok 508, TR py s
B, H A SR

T THEURAAE 30KHz 7ot i, HAKAET 10KHz

2.3 FIaaAk K o i A 2 B 5

2.3.1 vcHr02Init

PREFESY | void veHr02Init(veHr02_t *pVcHr02,veHr02Mode _t veHr02WorkMode)
ZH pVeHr02: & FHELETLEMA, MHE TR, RERESH
vcHr02WorkMode:
VCWORK_MODE _HRWORK: > Z il B A
VCWORK MODE CROSSTALKTEST: )il a5 =
VCWORK_MODE _SPO2WORK: Il 4| & #1 5{
i [A{E
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DhRe i M

HIaaAL s Fr

#HIE

P Dy =P s I AR S, e ot AU 3 0t i AN Sy GBEAT AR K 2
B IO IS, A2 N

2.3.2 vcHr02 process

PR | void veHr02 process(AlgoSportMode t veSportMode)

ZH veSportMode: B3R SE, TRE ML O R E L L algo.h H
SPORT TYPE NORMAL = 0x00 /B
SPORT TYPE_RUNNING = 0x01 /M
SPORT TYPE RIDE BIKE = 0x02 /¥ iy
SPORT _TYPE_JUMP_ROPE = 0x03 A
SPORT TYPE SWIMMING = 0x04 /1 ek
SPORT_TYPE_BADMINTON = 0x05 Il FEEK
SPORT TYPE TABLE TENNIS =0x06  // f=fEk
SPORT TYPE TENNIS = 0x07 /E S
SPORT TYPE CLIMBING = 0x08 /1 el
SPORT TYPE WALKING = 0x09 V%7
SPORT TYPE BASKETBALL =0x0A  // kR
SPORT_TYPE_FOOTBALL = 0x0B /I RER
SPORT TYPE BASEBALL = 0x0C =2
SPORT TYPE VOLLEYBALL=0x0D  // HfEk
SPORT TYPE CRICKET = 0x0E 11 BRI
SPORT TYPE RUGBY = 0x0F /1 FREER
SPORT_TYPE_HOCKEY = 0x10 V/iiikizEoN
SPORT TYPE DANCE = 0x11 /I BkFE
SPORT TYPE_SPINNING = 0x12 /] B
SPORT TYPE YOGA = 0x13 /1 Fim
SPORT TYPE SIT UP = 0x14 1 AOER R AL
SPORT TYPE TREADMILL = 0x15 /1 M HL
SPORT TYPE GYMNASTICS =0x16  // #A##
SPORT TYPE BOATING = 0x17 11 RIS
SPORT TYPE JUMPING JACK =0x18 / JF&k
SPORT TYPE FREE TRAINING =0x19 // HHllZ

iR [E{E

Dise vt il | IR R K, A3 KA

H/IE VA BIg g R BA # o B ORTE R, RIERCRAAL 0x00, LC1X RIS HEIET

BRI SE
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3. R AE
3.1 %

VCXX RIS RS — B, HaARIREAR, B RmfR s — 5 R
Y2 P RS RS, FEIRSARRS TPk B RS A S . LC 1X RIS k3 5
VC XX R RN ek BRI 73 A T 4 AN, AT LR RE— 80 (A2
PR, AT —FE, LC1X RFIG ) LC10A Afs Zg 8 288, 2 H3hix ID
X745, fEH LCI0A & Fr, ZBS AR,

O P AR BEAESCIF veHr02Heih 1, XEREES T ZE e LE 1, HREBE 0, mNEFIRA
HFE VC528S:

B nodule heart ve int.ctd B veHr02Hei. ¢ 9 = veHro2Hei. hEd

22 If your chip is VC31B/VQ51B, please comment out these two codes.
23 an R A S /& Ve31B/Ve51B,  1E VR I 1 P a) AL 3 Sk S0 A AR .
24 t*/

25 #include "spo2Algo.h"
26 |#include "vcSportMotionAlgo.h"
27

28

29 B/*****************************************************************‘k***********
30 *

31 * Register Address Declaration

32 *

jj ,******************************************************************************/
34 ofif 1

35 // Chose your chip model //

36 ||/* Read Only */ // B F S //

37 #define VCHRO2ISVC31B
38 #define VCHR02ISVC32S
39 #define VCHR02ISVC51B
40 #define VCHR02ISVC52S
41 #define VCHRO2ISVC52T
42 #define VCHR02ISVC9201
43

OO P OO O

3.2 1IC ¥Ia K 5 B HUsE

B ESE IC A ARES, FE7E module heart ve int.c XA veHr02WriteRegisters
A1 veHr02ReadRegisters PR N 5L 1IC S50, ZREEELREEE T, KIKERKS)
IC BHHRAEHMIZET R, UGS R A PR, TIC 7bit HihtJy 0x33, 8bit ity
0x66/0x67. LI 1IC 5 REE, Al 0x00 A F#sthhl, k3 Chip ID 24 0x21 (LC10A K
0x29) .

IC 55 MBI B T EIFR:
PRS2 T B AT IR ) 8-
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B module_heart_vc_int. cE3 IE veHr02Hei. ¢ 3 E vcHr02Hei. h J‘
- I

7

398 B/*

399 * @brief Register writing.
400 *
401 *
402
403 |vcHrO2Ret t vcHrO2WriteRegisters(uint8 t startAddress, uint8 t *pRegisters, uint8 t len)
404 {
405 ,;**********************************************************************************
406 * @param
407 * startAddress:Register address.
408 * pRegisters :Point to the data to write.
409 * len :Byte to be transmitted.
410 *
411 *
412 | * 7bit I2C own address:0x33
413 * 8bit I2C own address:0x66(the least significant bit is the W/R control bit)
4]4 **********‘k‘k‘k***********************************************************************/
415
416
417 [ e INSERT YOUR CODE HERE------=——==———-—-— */
418
419 return VCHRO2RET ISOK;
420 “}
421
Kl -2
B module_heart_vc_int. cE3 |E veHr02Hei. ¢ 3 E vcHr02Hei. hd‘
422 |
423 B/*
424 * @brief Register reading.
425 *
426 *
127
428 IvcHr02Ret7t vcHrO02ReadRegisters(uint8 t startAddress, uint8 t *pRegisters, uint8 t 1en)|
429 H
/130 E\}***********************************************************************************
431 * @param
432 * startAddress:Register address.
433 B pRegisters :Point to the location to save.
434 * len :Byte to be transmitted.
435 *
436 *
437 * 7bit I2C own address:0x33
438 * 8bit I2C own address:0x67 (the least significant bit is the W/R control bit)
439 ,**********************~9<****************************~9<********************************/
440
441
442 [ e INSERT YOUR CODE HERE-----—-—--—-——--———- */
443
444 return VCHRO2RET ISOK;
445 -}
446

K -3

3.3 RTC/ER 25+ E IR R H LT

#£ module_heart vc_int.c 3/ veHr02GetRtcCountFromMCU B % T SZHIRE RTC B &
I AT EUE AR, BRI EUE. THEURERTE 30K Hz M th, BAEARRMILT 10KHz,
HESR IS ) B4

IR [EME AN T B B A], TR T UE, B — A 1 TR AR AR 32 07, TR
N 32K, TR AE AR T BB A 1320008 200 1, MO THERE] [232-1] 5, 35 0, EHE

Ao WHUEDE R HC I B I~ E PR
PRS2 T B AT IR ) -9-
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, ,
lﬂ module_heart_vc_int. c E3 | vcHr02Hci. c k&3 vcHr02Hei. h ._J|
5] |

448 @/ *

449 * @brief Get the count value of RTC or general timer of MCU.
450

451

A5 - **/

453 |111nt327t vcHr02GetRtcCountFromMCU (void) |
1 1 ={

56

J;b.b.l_»;l_ad_‘d_‘
K
®
ot
c
Ini
=
]
]
Q
@
)
[ng
Q
o)
=
5
ot
)
=

MR 2 ) RTC BGE I 48 1 S2 PR U #1204 module_heart ve int.c SCfFHAR &
mcuOscData FI{E, 1, THEZER 30K, N2F & mcuOscData = 30000

3.4 HHRE
FEREFEXS NS Fr, JRSRIL T IC 3¢5 e ORI RTC/ € N a5 v BB SR IR B 2 e, ¥
module heart_vc_int.c F1) main B8 ZMIR .
1. FAHUC, WGk,
2. A veHr02Init(&veHr02,veMode)FIUG b i, AR & veHr02 K% & veMode L€ X,
veMode B TAEREC (BRI, 4, oGl tss, B OEERD , &
AR 12 B EE DB R R F TR, AR Z R G, fiess
3. FF B H b B IR 55 R %k ¥ veHrO2IRQFlag B N true , I K b I Ak PR R 3L
veHr02 process( veSportMode) i N AF 55 BA 1
PLE=302 5, HEYSS AT SMEK GHT) , FRILEYIT 258 () , BF
TREEILNS, ATRARRE, THRmen, AT, WHEPISHRC IR TE, Wahiilemk. #
IR AT ASSHIE I 0, O 2 BV HH 10 SR A DA B of B8RS 2 SRV e ) I A A 4
HIFE veHr02_process BRI R &-5. El-6 Fionfr &, O HEREIE 10 #2220 72, AF
MERE S R ESE IR, A EE AR R i sh & HIWi 5%, bl seim
FUEMBUR TR AW SR ILAERZERT 0 HEaEAERT N 0 G2ahEirdt
0, MR ELFRhZEzhEEE /D, Wb A E T EER) .
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algoInputData.envSample = vcHr02.sampleData.envValue[U];

for (algoCallNum= 0; algoCallNum < ppgLength; algoCallNum++)

{
algoInputData.ppgSample = vcHr02.sampleData.ppgValue[algoCallNum] ;
algoInputData.axes.x = xDatal[algoCallNum];//The direction vertical with ARM.
algoInputData.axes.y = yDatal[algoCallNum];//The direction parallel with ARM.
algoInputData.axes.z = zDatal[algoCallNum];//The direction upside.
Algo_Input (&algoInputData, 1000/vcHrO2SampleRate, vcSportMode) ; EELE A

}

Algo_output (&algoOutputData) ; HEHH
HeartRateValue = algoOutputData.hrData; [ \FR{H

if (HeartRateValue == -1)
{

Algo_Init();
}

K -5

for (algoCallNum= 0; algoCallNum < ppgLength/2; algoCallNum++)
{
vcIrPPG = vcHr02.sampleData.ppgValue[algoCallNum*“] ;
vcRedPPG = vcHr02.sampleData.ppgValue[algoCallNum*2+1];
vcSpo2Value = vcSpo2Calculate (vcRedPPG,veIrPPG) ; [ 5 &AL ENG H
#if GsensorEn
vcSportFlag = vcSportMotionCalculate (xDatalalgoCallNum], yData[algoCallNum],zData[algoCallNum]) ;
#endif
if((!'vcSportFlag) && (vcSpo2value > 0))
{
real spo = vcSpo2Value; mg{a
}

Kl -6
*%EE;*

M HEE E RN B W, A IER BB REE, (B2 %m0 RE,
vcHr02.vcFifoReadFlag Joik & 1, W& i TS8R IGB A @, ardt—PI0iE, fEan~K-7 4k
SN log, 4TEN ppgLlength [fE, FF— BT B, 4R ppglength —E 4 0, JUIHHSE 2
PRIV B, 5 ppgLlength HIME Y 20, T 4770 #r.

void vcHr02_process (ARlgoSportMode t chpdrtMode)

H
uint8_ t algoCallNum = 0;
uint8 t ppgLength = 0;
uint8_ t vcSportFlag = 0;
if (vcHr02IRQFlag)
] {
vcHr02IRQFlag = false;
if (vcHr02.workMode == VCWORK_MODE_HRWORK)
] {
if (VCHRO2RET_ UNWEARTOISWEAR == vcHr02GetSampleValues (&vcHr02, &ppgLength))
] {
Algo_Init();
: }
ERITARMBE, $TEppglengthf{E
if(vcHr02.vcFifoReadFlag || vcHr02.vcPsFlag)
] {
K -7
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4. 5B A W AL BRI AR

Bl R W FE S, A veHr02GetSampleValues $RECS AT AR WRIRA . MRIFIREE] K
W RSO N AR AR o 7x B ERAE TE LR T AR

REEITETER

Y

1BRIvcHro2R

@iﬂ&
VCXXhltf?

v

o>

I

v

1B vcHr02PpgAdjust
B PLEDR RS BEE

1@ vcHr020vioadAdjust
B TLEDEARIRNER

1A vcHr02EnvAdjust
Bi§TPDRE

REPUPRES

—
I |

Y—————>

1B fvcHro2CalculateOSCFreq

BATRIERERET R0

1B MvcHr02WearStatusDetection
R R

\\
FIFOINT?

Y

¥

vcFifoReadFlag = 1

oscCheckFinishFlag?

B R SR

Y
1B fvcHr02ReadFifo
FXEIPPGRawData
Kl -8
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5. Gsensor ZEEHAD
BEILE, BETELL Gsensor MEFRHEATIIE, X Gsensor Wk EMEFEEF LT
FIKR
1. Gsensor XFEH, ABEMKT 25Hz, £/D°4 25Hz;
2.  Gsensor FJE=FE, MEEKT+4G, 7] LIS T+4G;
3. Gsensor HIAEE, BEIVEESRIGE NG 8bit (NLESRFSAL, BARAIN 8 AL , Frblaks

BT REIVAE SRR R, FEFCMEASHEIE. B, %) Gsensor [EFEFSE N
+8G 16bit, Fmhi AT SAL 5 16bit) , WA ECH 15bit, B 8G HH 20 &R, 1G M
22 RoR, BEMIAR X, Y. ZHEdEFAE 4 47,

Gsensor 157, BEEESR X HOAEETFE W, Y HOAHET- 5 M,

Gsensor F#E $ B 77 2, Gsensor M7 FIFO 2247, 3KHL Gsensor £HE — A H Wi & 3k

VRN 5 I 28 08 I s U A 7 X, ASRIREUTT A AN R b 2277 =K

1) b 3R HCOT 70 Gsensor Wi 5, K Gsensor FIFO HL K 34k 22 47 2 8 2H
R Wi I B BT EYG Gsensor B SRR, A IRER TR BTl BT, B B HR 3R
X\ Y. Z B93E 3£, Gsensor [ H Wi A GEAK TR A - Wi Z, #ik FIFO
R T A B ] TE] B 2 800ms (1.25Hz, BRiA) , NI Gsensor HJH WS 8] 18] B 5 %5+ 800ms
2] LUK 800ms #£FR . 4 Gsensor SR AFLEZAH RN, HFEK Gsensor £k 2247 2
Bt (B NA] BN 400 , R Gsensor HIT 5 #T 20 ZHE s, S5 1A b by
WA R 5508 20 ZH A A N B3 24 Gsensor SRFER i T HLHURFE RN, [FIFEK Gsensor
BHZAA TR, ARIEERER A 20 400 ZEdE (hFEEH, S8R FAE)
HIHIE S BRI .

2) EREER T TR FIFO H 245 800ms (ERIN) , o] LS FIFO
HH BT B 1) 1) o BRI B 1), R B AR AR e o W Al 5% bR B0 R R B A B S B
Gsensor £ &, MHHATAER, 15 €N %8 3KE Gsensor i FETHD . (i~
BEEEThRE . W Gsensor .45 € I EEX FIFO, AJtSeik . Gsensor AR & T H
FEZF (25Hz) , 800ms FiHR£3KEN 20 4 ppg 2idE, XM 755 20 4Nk B s, X4
Gsensor SEAE R TAECRFER, N Gsensor B 800ms FREXE M E TGS LT 20 4,
XMIEHLTREC R FAE, 75 %1 Gsensor KAEZE, 1 FAE 45 AR . 15152 )
FEo

FEXT XYZ #h
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6. Example

IEAC Gsensor 3 73ARADAE F T AR 55 BRI AL veHr02 process(veSportMode) ',  PLR#E PLL R
Wi ERC Gsensor AXHS AH, AR A FiER S O F B A —I.

7E: Gsensor SKFEF N 36Hz, wFEM L NE4G 16bit LI AR AR R 5K

/3 3 e st st s e st st s sesteste sk e sheste s ke stestesi s ste stk sk stestestese st stestesk st steskesk st stestesieste st skt ste stk st stttk steskotolostetokostokostolostkolotoloslkostoloiokosoloiokostokokolololokolololokorokolkok

e st st s e st st s s stestesi s st stesi sk st st st s st steste sk steste stk ke stestesieste stestesieosteste stk ste sttt ste sttt ste sttt steoieostkostoskokolotokokokostolokolokokokoiolokolokokokokoloskolokololosloloiokoskokoiok /

if (veHr02.workMode == VCWORK_MODE_HRWORK)
{

if (VCHRO2RET_UNWEARTOISWEAR == vcHr02GetSampleValues(&vcHr02,&ppglength))
Algo_Init();
if(vcHr02.vcFifoReadFlag | | vcHr02.vcPsFlag)

{
/*Gsensor F 4l B B 7> H a6/ S
#if GsensorEn  //1F module_heart_vc_int.c AFTHHEI4 % GsensorEn B 1

ReadGsensorFIFO(xDat,yData,zData) ; // AL IR HL Gsensor FIFO 4l 19422 11 pR 44

/* GsensorLength jj%FTHf'J ) =S B A A, e s RO ARSI BOR A TR T 29 4, TR
/0T 29 4, {H 800ms BE— R IEA #2132 E] 29 4, +E+E%FHTTH{MI i

*/
if(GsensorLength>=29) //% |- 29 41, WIZ5 29 41 2 il ¢
{

GsensorlLength = 29;
else if(GsensorLength>=1)

for(uint8_t i=GsensorlLength;i<29;i++) ///bF 29 2H, Fi 5 A A #8572 29 4

{
xData[i]=xData[GsensorLength-1];
yData[i]=yData[GsensorLength-1];
zDatali]=zData[GsensorLength-1];
}

}
for (uint8_t i=0;i<20;i++)

{
/* cash_num[20 50N FRES A, IRAL 29 D EE AL 20 4>, ULEC 800mS EPLJ%D’J 20 /> PPG
. Fi % 5 LR R R BV T B = Ak ) B s /2 256 103K 1G6(1 AN E 7 s )

xDatal[i] = yData[cash_numl[i]]>>5;
yData[i] = xData[cash_num[i]]>>5;
zData[i] = zData[cash_num([i]]>>5;

#endif
if(vcHr02.vcFifoReadFlag)
{

vcHr02.vcFifoReadFlag = 0;
if(vcHr02.wearStatus == VCHRO2WEARST_ISWEAR)

#if GsensorEn
if (20 < ppglength) [* G {xﬁﬁ"&lﬂ Wil N2 I Tfﬁ\liﬂm ppg
{ B A K~ 2 1 20 4, N 2 ﬂﬂﬁi’fﬁ -ZH 1)
for(uint8_t i =29; i < ppglength; i++) = Hl A5 = Hl E g (1) 4 [éﬂii%l‘ 5 ppg A
¥, F I Gsensor I L 5 il */
xDatali] = xData[29 - 1];
yDatali] = yData[29 - 1];
zDatali] = zData[29 - 1];
}

}
#endif
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algolnputData.envSample = vcHr02.sampleData.envValue[0];
for(algoCallNum= 0; algoCallNum < ppglLength; algoCalINum++)

algolnputData.ppgSample = vcHr02.sampleData.ppgValue[algoCallNum];
algolnputData.axes.x = xData[algoCallNum];//The direction vertical with ARM.
algolnputData.axes.y = yData[algoCalINum];//The direction parallel with ARM.
algolnputData.axes.z = zData[algoCallNum];//The direction upside.
Algo_Input(&algolnputData, 1000/vcHr02SampleRate, vcSportMode);

}

Algo_Output(&algoOutputData);
HeartRateValue = algoOutputData.hrData;

if(HeartRateValue ==-1)

Algo_Init();
}
}
else
{
#if SportMotionEn
green_led_off_state_gsensor_abs_sum_diff_func(xData[0],yData[0],zData[0]);
#endif
HeartRateValue = -2;
}
}
}
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