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7) SPI0 ¥ (FH#:OLEDESPIH% H OS4SR |

8) W25Q128, 128MALH 4T INTE;

9) NAUSSI0YG, EiImfRigae;

10) CH340E, USB# 8 OIC;

11) EEIC(TMP117)PAD;

12)JTAG ARER, EETHRASD, FITEFHITRS K,
13)IIC1_SDA, IIC1_SCL #AMEHEF (BE&HA: NRHAT24C128, TMP117, NAUSS10) ;
14)GPIO1--7, 13, 16, 17 5| HiHE4r, NAUSS10YG MCLK5| &
15) GP1024--31; ThREE 5| s

16) PPGY: A& R B3 8 N\ i 1 5

17)BOOTSEL: &K 3175

B StmE
EOOTSELL EOOTSELE 11|
1] 1 Oz 20100000 iFEFlazh ETE{EABENE

1 1] O 50000000 HIESRAM{EA BENE

SIS1E=,

18) Battfit B 1% #%;

19)ECG HatkisETL: AMEEBRM

20) A FERAIN ARG (B B iR/AR B &R F k)
21)ECG A FHith;

22) ECG A FHik;

23) EPCO0145

24) Z A HIC;

25) Z B A HIC A ZIEPC001 EFEIRIGTF %
26) B B LR N\ 1 5

27) BB EDCHIR;

28) SFERFE A I I ;

29) BLEZ &R B,

30) LDO;

31) BATT 7R HIC;

32) B EIC TMP117;

33) AT24C128, 128K/ & TEEPROM;

34) ECG RLDA RIKZH HL A%
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1.7 FRRERARE

:._‘J;n.-. AR_aE_RAR ﬁ]i .JL%‘E?C p
| A 0

| —

fERFFANCE LR E: A8 13RS, 28 8 5H%; 78 6 4% micro USB; 7 & 54kFank
ArE, #EN USB HLJGALH .

2. Hello world SZ4
2.1 HEEN 4B

1) JAXFTEN hello world ent=1...
2) BEOE4, 1. ACT:sy;CMD:reset; M= EE .
3) WREER SR, B OB,

SE I SR HLSCIL — > R G BUE I 2541
H 1 SEBL H 55 AT A & F A

2.2 ERT 2R TNEE

1) THTIMERO
EPG_SYSCONO->FUNCEN |= (0x1<<1);  //TIMERO_CLK
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2) YIsaER 38
#define SYS_OSC 16000000 E R
#define TICK_1MS (SYS_0SC/1000) //1ms
TimerOMacInit(EPG_TIMERO,TICK 1MS); 1/5E IS 250 PIEHAL

*ORAZE: 1: FERTEEG
2

ki : GEBT=E FRT EER
o
“void Timer@MacInit(EPG_TIMER_TypeDef *EPG_TIMER,uintlé_t aCycl)
{
e
EPG_TIMER->RELOAD =aCycl; [ /AR FEERRT s, MifEd BRI 1
EPG_TIMER->VALUE = aCycl; /BRI
| EPG_TIMER->INTCLEAR |= (@x1<<@); / ETHRE 2
EPG_TIMER->CTRL |= ((@x1<<3)|(ex1<<2)); [/ T iERE,
EPG_TIMER->CTRL &= ~((@x1<<2)|(ex1<<1)); //i#Ema clk
EPG_TIMER->CTRL |= (@x1<<@); VA= 3
e e
ClicInstall(Timere_Handler,TIMER®_IRQn,3); //BaHih ‘
4
ke }
(U A A AR 45 T I 2% 2 17 3%
@ ERRRWhRE, AR TS S
@ FFa e 8s;
(W Eshblr CREEEARE, i, PRk .
3) Timer0_Handle() /7 BiAb3E 5K ¥
27=static void Timer®_ Handler(void) {
28 EPG_TIMER@->INTCLEAR |= (@x1<<8); / | ERHRE
29 //EPG_TIMER@->INTCLEAR = 1; /[ ERERE
3e
3% | SysTimerimsFlag = true; //1ms #RE | 1
32
33 | SoftTimerScan(); / /A ER RS R |
34 return; 2
35 it
36
O ®E Ims b, EIEAEA;
(@ HfFEraE, BEAR 0 MEER 2, W H .
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4 KiE#

8 enum
9
e TIMER_UARTe=8, //E0e BT RAE
I TIMER_UART1, /7801 g R 1
2 TIMER_OLED, //OLED
3 TIMER_IIC, //1IC
4 TIMER_IIS, L TTS
5
6 ‘ /I EME RS ‘ 2
7|
8 [ TIMER_CNT_MAX, / [RETEAH
S} 3
‘@
.
2 extern uint32_t  Timing[];
'3
‘4| #define TIMER_IS_ZERO(inx) (Timing[inx]==0) /[ EREER
'5|#define TIMER_GET_MS(inx) Timing[inx] /R Bl
'6|#define TIMER_SET(inx,ms) Timing[inx]=ms /B EEATER Y 4
'7 | #define TIMER_CHEEK(inx) Timing[inx] /GBI
'8

O CHBERSRE S

@ WERMBGER 2%, NAEXE XL

® HoEM R

@ HER S APLL

5 R4TH, KRERNBEFRW

ARG E
13
14=typedef struct
15 {
16 bool mlms; //1ims {5
17 bool mléms; //1ems &
18 bool mleeéms; //1eems i5E
19 bool m5e@@ems; //5e8ms iFE
20 bool mls; LIS o
21 bool m5s; //55 &
22 bool mles; //10s iFE

23 }sSysTimeFalgType;
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18
19=void UserMain(void)
e {
11 static u32 cnt=6;
12 printf("main start...\n");
13 while(true)
14
15 LSysTackPro(): EEaE I | 1
16 if(gSysTime.m1@@ms) //1@@ms TiasE
17 {
18 / /Fmirgh g
19
2
a if(gSysTime.m58@ms) //586ms +inaE
2
B2 / 1/ EhdR ghhee
4 }
.5 if(gSysTime.mls) //FElHTED hello world
6 {
7 cnt++; 2
8 printf("hello world cnt=%d...\n",cnt);
9
'8
5 Uart1Pro(); / /OB e IR
2
'3 }
4}
!5

O kb,
@ 1s T3,

6) SEPRZR

BRED sSORE S5 =2 £F78s NIE 2§

[10:21:54. 032 ]+ 4hello world ent=92. ..
[10:21:55. 032 1r+—#hello world ont=93. ..
[10:21:56. 032 1r+—#hello world cnt=04. ..
[10:21:57. 0331+ #hello world ont=95. ..
[10:21:58. 032 ]+ 4hello world ent=96. ..
[10:21:59. 032 1r+#hello world ont=97. ..
[10:22:00. 032 1r+#hello world ont=93. ..
[10:22:01. 032 1r+#hello world ont=99. ..
[10:22:02, 0331+ 9hello world ent=100. ..
[10:22:03. 0331+ #hello world ent=101...
[10:22:04. 035 1r+—#hello world ent=102. ..
[10:22:05. 036 ]r+#hello world ent=103. ..
|[10:22:06.03?]LB{«—0he110 world ent=104, ..

_#En | g — mpewer| i | FEER (T BH [ Endih i |y ;;EJ_]
OIS [om SESERIAL C0 || T (irtie || SEHERI U mRRiE T R ns/R 7

@ ximmn|¢  ER0RE| v nmERRABST @EE 2 El 5 5EE ]numiNone -

[~ ATS ¥ DTR B 115200 |18 00 18 0d

(2 ]
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2.3 B OIhRE

1) ITHF& OBk
EPG_SYSCONO->FUNCEN |= (0x1<<4); // UARTO_CLK

2) #WEtfeEn
void UartOMacInit(void)

3

3=void Uart@MacInit(void)

L{

2

3 EPG_gpio_SetAltFunc_GPIOL16_Pin(EPG_GPIO@,UART@_RX_PIN,GPIO4 UARTE_RXD); //ALT FUN 35 RXD
3 EPG_gpio_SetAltFunc_GPIOL16_Pin(EPG_GPIO@,UART@_TX_PIN,GPIO7 UARTE_TXD); 1 //ALT FUNmg# TXD
H EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIO®,UART@_RX_PIN,GPIO MODE_ALTFUN); //GPIOmE# ALTFUNu&:
H EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIO®,UART@_TX_PIN,GPIO MODE_ALTFUN); //GPIO®E# ALTFUNMz:
7

3 EPG_UART@->FCR = EPG_UART_FCR_FIFO_EN_Msk; // #RFIFO

3 [ EPG_UARTE->DLL = 8; | /] BB

]

L / /HW8_REG(REG_FCR_ADDR) = ©x81; // rx_fifo_th 8 bytes 2

2 EPG_UART@->FCR = @x81; /7

3 -

! EPG_UART@->IER |= EPG_UART_IER_RDAI_EN_Msk; /] ERRE R

: 3

5

7

3

i [ ClicInstall(UARTe_Handler,UART@_IRQn,1); / /sl | 4

3}

L

D HE" TX, RX GPIO;

(@ WEERE;

(3 fHREE A s

W EBEhR W R B AR, T, PR sag).

3) SO K4 UARTO_Handler(void)

static void UART®_Handler(void)
1

if(((EPG_UART®->IIR & EPG_UART_IIR_INT_TYPE_Msk) >> EPG_UART_IIR_INT_TYPE_Pos) == @x3)

//Disable Line status interrupt
EPG_UART@->IER &= ~EPG_UART_IER_RLSI_EN Msk;

-

ex2)

if((((EPG_UART@->IIR & EPG_UART_IIR_INT_TYPE_Msk) >> EPG_UART_IIR_INT_TYPE_Pos)
| ((CE ex6))

PG_UART@->IIR & EPG_UART_IIR_INT_TYPE_Msk) >> EPG_UART_IIR_INT_TYPE_Pos)

——

//Disable Data Ready interrupt
//EPG_UART@->IER &= ~EPG_UART_IER_RDAI_EN_Msk;

} 1

URxEvent = true; [ /AT E S | 2

/7R B

array[tInx]=EPG_UART@->RBR;
tInx++; 3
if(UART®_BUF_LEN<=tInx) tInx= UART@_BUF_LEN-1;

TIMER_SET(TIMER_UARTE,10); [/ EB = ite ‘ 4

REVI.1 12 BT I Ol R A BR A 7]
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© BB

@) BEBBCEFARE;

(3)  HRUCE HedE $e N H S BA S 5
(O BB BRI

4) BlsbE, EEEFHFIRM, DEMOE A B

94 //gWERE, TIRFTAR
95-void Uart@Pro(void)
96 {
97 if((URxEvent==true) JTELENER, HIaE RS E R,
98 &&(TIMER_IS_ZERO(TIMER_UART®)) / JE R, — R s
)

lee {
1e1 printf("uart rec over %s %d \n",array ,strlen(array)); [ /ATEIS 3] A78heR
102 CmdCheck(array); [/ ERaE, 2

184 URxEvent = false; //E BREHEE
105 UarteBufInit(); /1E BrEE 3

W WA BRI R R
(@ AFEECEE
@) BTEERGAT .

5 WRABR

SEAFIE R TRESCAF: . /project-hello_world
BREO =088 B &2 £F05 NIE

[10:85:17. 967 [ ir=#hello world ont=2...

[10:85:07 Aag ]z~ #hells world ont=154 A | SRS Istm32/GD32 TSP | STC/TAPIS ISP |
[10:55:038. 639] 1+« #hell 14 cnt=155. .. STt STTEAT i Z
i ol U B [ [P ssco FrilE z 1000 £
[10:55:09. 6G32]Hr—4hello world ont=156... v (14011504 e 0 [1ooo
[10:55: 10, 692 i< #hello world ent=157. .. v (14001404 g o 0 |1000
v 112011304 GIETE o {1000
[10:55:11. 692 ]lfr+#hello world cnt=155. .. W 11011204 T 0 oo
[10:86:12. 593 ]1lr+#helle world ont=159. .. v [13001804 eI 0 (1000
I ILEE {lo |1000
10:55:13. 595 ]Ilir<#he1l 14 ent=180. . . :
[ :“»H{ ‘ L} O Wor, =1} I__ 10%:1& !U_ 00
[10:55: 14 695 ]z #hello world ont=181. .. — 11FET {lo 1000
[10:55: 15, 696 It ¥hello world ent=162. .. B 1 12 Jo_[too0
E 0 [1000
I%13:55:15.9::2?2|3E—3~<>:5.1:T:s;,r;czlmn:res.at; Il'g— ACT: =y CMD: reset: e o Ifoon
[10:85:15. 944 JIi7+@uart rec over  ACT: =y [(MD:reset; . 0 |1000
oy B 16 3E 0 (1000
Eis I~ 1T 0 [1000
relsetgﬁys reset. .. 2 W 13;','5_:E%§ o |1ooo
maln start. .. I—- 19?&_{%% o [iooo
[10:55: 16, 966 ]ir«—4#hello world ent=l... I 20T IR 0 (1000
B AFER il {1000
-

o EE fo [0 =]
a0 | e e | e | EEiE | BE T Endish feEss R~

%02 [0 TSI OB v WX _(pfens || SSRHERITR I gy [ RdRE: W00 ns/K W MR, |
@ nFan|¢  ESE0RE|© ERRSEsT a0 e B = =GR | mNons -]

[ FT5 0 DR RS Fmﬂ —'ii AT+HCONA4EE TZD9E02CH|
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3. L IIC 25 AT24CXX

FEIE P B AR, A E 3 .

il

!

3.1 ThEET A

SEHLGE AT24CXX u8, ul6, u32 FAEIEEMBILE.
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3.2 JURBR

Ji

il

2

e . —
== = ——
w32 M= 4500 (B 0O
w3z = 4500 {8 0 2
ul6 Hilif= 4700 {§ 0
0

Hi= 4700

= 4800 0

= 4500 0

2048 123456789abced
2048 {g 12345678%abced
4096 quertyuiop
096 I3 qartyuion

[ACMLAE=>

FiRTEER TR TR TR

¥

%

— i
2 b= 4500
w32 M= 4500
ut6 HfiF= 4700
uié Hfi= 4700
= 4800

1
123456789abced
123456789abced

5 gwer tyuiop
v er tyui o)
= S =
= 3e
5 B 3f
® T
5= 5 B
4800 2
= 4500 2
= 4700 2
= 4700 2

| FRUTERIERTERITER

0
123456789abced
123456789abced
gwer tyuiop

o

—
Fit
i
i
dF
E
Eud

1) MHERICseihtk
2) EFAT24CXX Mk H E % H
3.3 BG4t
S N TAESCHE: . /project-TIC_SIM_AT24C128

1) IichgioInit()

76 //IIC GPIO kL

77=static void IiclGpioInit(void)

78 {

79

=) EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIO®, SDA_PIN, GPIO_MODE_MSK); //E5GPI0 HREZMN
81 EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIO®, SCL_PIN, GPIO_MODE_MSK):

82

83 EPG_gpio_ClrAltFunc_GPIOH16_Pin(EPG_GPIO®, SDA_PIN, GPIO_MODE_MSK); //#=GPIO isE B
84 EPG_gpio_ClrAltFunc_GPIOH16_Pin(EPG_GPIO®, SCL_PIN, GPIO_MODE_MSK);

85

86

87 EPG_gpio_SetFuncMode GPIOL16(EPG_GPIO®, ©xe000800e); 1

88 EPG_gpio_SetAltFunc_GPIOL16(EPG_GPIOD, ©x08e008000);

89

20 EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIO®, SCL_PIN, GPIQ_MODE_OUTPUT); // EBEGPOIO HisL
91

92 AR EEIE

93 EPG_gpio_ClrPull_Down_Pin(EPG_GPIO®@,SDA_PIN); //clear pulldown gpiol4

94 EPG_gpio_SetPull_Up_Pin(EPG_GPI0@,SDA_PIN); //set pullup gpiold

95 EPG_gpio_ClrPull_Down_Pin(EPG_GPIO@,SCL_PIN); //clear pulldown gpiols

96 EPG_gpio_SetPull_Up_Pin(EPG_GPIO®,SCL_PIN); //set pullup gpiols 2

97

98 }

99

) E GPIO N EIhhE;
(2 & GPIO ki,
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2)

3)

Epcliclnit()

153
154 //#MIICHEIL
155=TicMacApiType * EpcIicInit(void)

static bool initflag=false; [/ IICEHRmitt—k,
if(initflag == true)
{

return &sgIl2cApi; ,I
}
Fi==

printf("SIM IIC init\n");

IiclGpioInit(); //GPIO ¥M&iL

WIGLLIU SUL SUA =m
memset( (void*)&gSimIic,0,sizeof (sSimIicType));
gSimIic.SDA_IN=simSdalIn;
gSimIic.SDA_OUT=simSdaOut;
gSimIic.Clr_IIC_SCL=simClrScl;
gSimIic.Clr_IIC_SDA=simClrSda;
gSimIic.READ_SDA=simReadSda;
gSimIic.Set_IIC_SCL=simSetScl;
gSimIic.Set_IIC_SDA=simSetSda;

memset((void*)&sgI2cApi,0,sizeof(IicMacApiType));
/ /A EIIC B
simIicMacInit(&gSimIic,1,8&sgI2cApi);

initflag = true;
return &sgI2cApi;

GPIO )44k
Kl 1IC SCL SDA W&, Ji/ZEHHIIT FFiS 2 H ;
WIGEALREAL TIC B2k,

CHONONS

BRI, R BYIIA L R R, W R R B2 APL

https: //www.nanochap.cn

simlicMaclInit()
19 //EBIIC Bt
50°void simIicMacInit(sSimIicType *aSimIic,ul6 aDelay,IicMacApiType *pApi)
51 4
32
33 sDelayTime =aDelay; [/ EESIER , SR E
34 e
35 pSimIic = aSimIic;
36
37 //ESAPT EiEER
38
39 pApi->mAddl6_RBuf =simI2C_ReadBuffer;
58 pApi->mAddl6_RByte =simI2C_ReadByte;
51 pApi->mAdd1l6_WBuf =simI2C_WriteBuffer;
52 pApi->mAddl6_WByte =simI2C_WriteByte;
53
34
55 pApi->mAdd8_WByte =simI2C_Add8_WriteByte; /[ EIEB R8T
56 pApi->mAdd8 RByte =simI2C_Add8_ReadByte; //&FESit#8%Es
37
58 pApi->mAdd8_WBuf =simI2C_Add8 WriteBuffer; //FEEiih8%T
59 pApi->mAdd8_RBuf =simI2C_Add8_ReadBuffer; //#iFEihihss
70 }
71

ETEAN N N y 1= He Ly, & »
O B C HFRE, ERPBIINT PR, PR A
(2 MLk API KA.
REVI1.1 16
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4) At24cXXTest()

/7

tregadd=0x1034;

printf(" BE T 8 \n*J;

an

result=At24c128_Handler->mAdd16_RByte(DEVICE_ADD_AT24C128,tregadd,&tmp);
printf("i dhit= %x = %x  \n",tregadd,tmp);

data = tmp+l;

result =At24c128_Handler->mAdd16_WByte (DEVICE_ADD_AT24C128,tregadd,data);
printf("S i#t= %x & %x  \n",tregadd,data);

tmp =0;
result=At24c128_Handler->mAdd16_RByte(DEVICE_ADD_AT24C128,tregadd,&tmp);
printf("i dyt= %x {#= %x \n" tregadd,tmp);
printf("=============== 5 FH {f ====================== \n");
At24cxxSaveU32(@x4500,1nc) ; /1#5U32
tinc=At24cxxReadU32(0x4500);

inc = tinc+l; 4

At24cxxSaveU1l6(@x4700,incl); //#5ule
tincl=At24cxxReadUl6(0x470@) 5

incl = tincl+l;

At24cxxSaveU8(0x4800,inc2); //#5u8
tinc2=At24cxxReadU8(©x4800); 6

inc2 = tinc2+1;

/7

At24CxTestl(); [/ ESFHRMNE,

At24CxxStrTest(); / [ESFH RN 74

B E k(16 Ak )1 74
e E k(16 Ak 201 i HL

BEE u32 KA E
BE ule KAI%E
BEE u8 MM

B A

ONONONONONONS)

4. B8 IC 2B AT24CXX

4.1 ThEENT 4R

BE 7 A GEHL TIC 525 AT24CXX
SEILAT AT24CXX u8, ul6, u32 FiFHigEM BiLs

REVI.1 17
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4.2 WRZR

ine
n =5

hTR

EES

|T~T
1ot

ST #E E¥E=
I

At24exxSaveld 0,
At24cxxReadl8 0,
read32 1

3100

7144
3100 123456739abced
7144

3100

7144
3100
7144
3100

7144
3100
readlf 1 readd 1

Tead as © O,
write aa £ 0,
write as £ 0,
read aa £ 0, 3100
writebuffer 00 0,
readbuffer 00 0,
At24cxxSaveStr o,
AtP4cxxReadStr 0,

grertyul op

At2doxxSavell8 0,
At24cxxReadlS 0,

freadbuffer 00 O,
At24cxuSavelStr 0,
At24cxxReadStr 0,
qwertyul op

] At24cxxReadUs 0,
read3z 3

1) MR IC ik

3100
7144
7144

7144
3100 12345678%abeed
144

3100
7144
3100

7144
3100

7144
3100
readl6 2 readd 2

7144
3100
144

3100

7144
3100
7144
3100

1234567589abeed

7144
3100
readl6 3 readd 3

2) BEE AT24CXX Wik H

REVI1.1
https: //www.nanochap.cn
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4.

D)

3 REE S M

ST TR . /project-IIC_HW _AT24C128
fIIF HW_IIC %, fiigetsdift 1c

simTxMac.c

L& #include
L1 #include
L2 #include
L3 #include

i hello.c le UserSys.c
"../common/fir.h"
<stdint.h>

<string.h>
"../common/myiomap.h"

L4
L5 #include "UserSys.h"

Le

L7 static IicMacApiType sgI2cApi;

L

L} #define HW_IIC //NREAmEFIIC
2

21 #define SDA_PIN 14

22 #idefine SCL_PIN 15

23

24

5 #ifdef HW_IIC

26

27

28_ //=====================================

29 //IIC GPIO #¥ik
3p=static void IiclGpioInit(void)

L T

¢ EpcMac.c = [¢ At24c128test.c

=

lic1Gpiolnit()
o =
//IIC GPIO it
=static void IiclGpioInit(void)
{
EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIO®, SDA_PIN, GPIO_MODE_MSK); //#=GPI0 #imER
EPG_gpio_ClrFuncMode GPIOL16_Pin(EPG_GPIO®, SCL_PIN, GPIO_MODE_MSK);
EPG_gpio_ClrAltFunc_GPIOH16_Pin(EPG_GPIO@, SDA_PIN, GPIO_MODE_MSK); //#=GPIO MAEER
EPG_gpio_ClrAltFunc_GPIOH16_Pin(EPG_GPIO®, SCL_PIN, GPIO_MODE_MSK);
EPG_gpio_SetFuncMode GPIOL16(EPG_GPIO@, ©xAG006000); //BmEAHALT FUN 1hss
EPG_gpio SetAltFunc_GPIOL16(EPG_GPIO8, ©x58008000); //ALT FUN tas IIC
[/ETH, BEE
EPG_gpio_ClrPull Down_Pin(EPG_GPIO®,SDA_PIN); //clear pulldown gpiold
EPG_gpio_SetPull_Up_Pin(EPG_GPI0®,SDA_PIN); //set pullup gpiol4d
EPG_gpio_ClrPull_Down_Pin(EPG_GPIO®,SCL_PIN); //clear pulldown gpiol5 2
EPG_gpio_SetPull Up_Pin(EPG_GPIO@,SCL_PIN); //set pullup gpiols
1
NEETS 2
U BE GPIO M@k,
@ ¥E GPIO k.
REVI.1 19 BUM IR 3 7R A PR 7]
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2) Epcliclnit()

J
[/ IIC #sik
IicMacApiType * EpcIlicInit(void)

{
static bool initflag=false; [/IICE# Ryttt —ik, AAR— T IICEH e Mg, HEEENSL
if(initflag == true) /I EanEiL
{
return &sgI2cApi; 1
¥
printf("HW IIC init\n");
[IiciGpioInit(); //GPIO it | 2
[/ Btk
memset ((void*)&sgIl2cApi,e,sizeof(IicMacApiType));
IicMacInit(EPG_I2C1,9,8&sgI2cApi); 3
initflag = true;
return &sgI2cApi; [/ EEESAPTED 4
}
O WEBLCOYIEL, W EBRE L APLE;
(2 GPIO ¥4tk
B YA SRR IIC S5/ 4k, 1IC 3%, 3R [Al MLk APD);
@ RELEL APLEEL.
REVI.1 20 BUM IR 3 7R A PR 7]
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3) simlicMaclnit()

627 */

628 void IicMacInit(EPG_I2C_TypeDef *EPG_I2C,ul6 ClockDiv,IicMacApiType *pApi)
629 {

630

631 ‘ u8 tDiv =(u8)(ClockDiv&ex3f); ‘ 1
632

633 J/ERIIT B

634 EPG_I2C->I2C_CR1 |=EPG_I2C_CR1_SWRST_Msk;

635 //TIMER_SET(TIMER_IIC,100); //delay_ms(200);

636 //while(TIMER_GET_MS(TIMER_IIC)!=@); 2
637 EPG_I2C->I2C_CR1 &=~EPG_I2C_CR1_SWRST_Msk;

638

639

648

641 [/ EREHIIC EE

642 EPG_I2C->I2C_CR2 = (tDiv << EPG_I2C_CR2_FREQDIV_Pos);

643 //EPG_I2C->I2C_CR1 = (EPG_I2C_CR1_PE_Msk | EPG_I2C_CR1_DBYPASS_Msk);
644 EPG_I2C->I2C_CR1 = EPG_I2C_CR1_PE_Msk; / /feaeihia 3
645

646

647 SEPG_I2C = EPG_I2C; /!

648

649

650 //IIC API miFiRH

651

652 pApi->mAdd16_RBuf =I2CRBuf; /165t ETE B

653 pApi->mAddl6_RByte =I2CRByte; //l6=%iitl=ss #=s 4
654 pApi->mAdd16_WBuf =I2CWBuf; /165 il ETE SHE

655 pApi->mAddl6_WByte =I2CWByte; //l6=Hiitlzss =25

656

657

658

659 pApi->mAdds_RBUf =I2CAddSRBuUF; [/BESHEES nas

668 pApi->mAddS_RByte =I2CAddSRByte; //8FBUAFTE BT

661 pApi->mAdd8_WBuf =I2CAdd8WBuf; //8FHEEE SHiE

662 pApi->mAddS_WByte =I2CAddSWByte; [ 18T BHEESE S5

663 }

664

B LIC P RSB AR b B

TLC (O =EIA

BEAE LIC PSR E, IR L,

IIC &2k APL &, FEMH ICK, #H.

CHONONS

4)  At24cXXTest()

23

24 /[ /AT240XGEA

259 [*

26 EBEIMBIEL, NAEHAPT

7

28-void At24cxxRegister(void)

29

30 At24c¢128 Handler=NULL; Ll
31 At24c128 Handler=EpcIicInit(); /[ BEEEAPT

32 1
33 §

34

(D 3 AT24CXX 13 A 28
IIC 5% API;

REVI.1 21 BT I Ol R A BR A 7]
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46 //mEIAT24CXX HEEMBSA—M32{fE

47 //%wAZ2H: addr:SAMNEE

48 // val: BE A pE

49=void At24cxxSaveU32(ulé addr,u32 val)

7=/ /BEAT24CXX $EER REL—-321 /&
B //WAZY: addr:SAMEE

9 //%mEEH: maE

8-u32 At24cxxReadU32(ulé addr)

2 //EAT24CXX #BERASA—16MMME

'3 //%HiA A2 addr:SAMNRE

4 // val:ESAHE

'5-void At24cxxSaveUl6(ulé addr,ulé val)

ST 4

83= //EAT24CXX {EEMBRELE—1-16{uF1E
84 //wi E¥: addr:SAME

85 //WmbEE: EHAE

86-ulé At24cxxReadUl6(ulé addr)

99 //mBEAT24CXX 1EEMES A —1-8fufllE

186 //wmi2¥: addr:SAKEE

1ie1 // val:ES5AME

182-void At24cxxSaveU8(ulé addr,u8 val)

109= / /[EAT24CXX fEMRELE— 8 IkE
111 //ieh: BHeE
112=u8 At24cxxReadU8(ulé addr)

126 // str:ESANTHE

L27=void At24cxxSaveStr(ulé addr,char *str)

4= // HAT24CXX EEMRE T —TFHH,

5 //wist: addr:SAMEE. striEbEdR, alen: EgeHekE

e,

6=void At24cxxReadstr(ulé addr,char *str,ul6é alen)

(2) 2Pl AT24CXX #AE %L
void At24cxxTest(void).

REVI.1 22 BT I Ol R A BR A 7]
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tregadd=0x1034;

printf(" BE T ")

result=At24c128_Handler->mAddl6_RByte(DEVICE_ADD_AT24C128,tregadd,&tmp);
printf(™i# #iit= %x #E= %x \n",tregadd,tmp); 1

data = tmp+1;

|-r'esu1t =At24c128_Handler->mAdd16_WByte(DEVICE_ADD_AT24C128,tregadd,data);

printf("S #it= %x & %x \n",tregadd,data); 2
tmp =0;
result=At24c128_Handler->mAddl6_RByte(DEVICE_ADD_AT24C128,tregadd,&tmp);
printf("is #hib= %x fE= %x __ \n" tregadd,tmp); 3
Printf("==============- #=5 T 8 \n");
At24cxxSavelU32(0x4560,1nc); //EsU32

tinc=At24cxxReadU32(0x4500);

inc = tinc+1; 4

At24cxxSaveUl6(0x4700,1incl); //&Sule
tincl=At24cxxReadUl6(0x4760) ] 5
incl = tincl+l;

At24cxxSaveU8(@x480@,inc2); //#5u8
tinc2=At24cxxReadU8(@x4800); 6

inc2 = tinc2+1;

Y e
At24CxTestl(); / [EEF R,

At24CxxStrTest(); / [ESE R d

AR e Hihk(16 £ kA% =01 75 4

B 45 (16 A HbhERS )1 5%

BeARE M (16 Al 201 58 R s AN — A A A
BE u32 KA

5 ule KAHE

ONONONONONBONS)

BEE u8 A
B TR
REVI.1 23 BB i T R PR A A
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5. B84 NC 2B TMP117 B f& k28
5.1 THEENAH

SEFLN AT24CXX u8, ul6, u32 FRHIEEMEIRE.
e T B IIC 5 AT24CXX

5.2 MARR

| S -
[ buf[0]=e buf[1]=10 buf[1]=0 1
at=r8 12

U buf[0]=e bufl1]=10 bufl1]=0
o=

0l=c buf[1]=11 buf[1]=0
Jbufl0]=e buf[1]=11 buf[1]=0 3
|+=08 13

buf[0]=e buf[1]=12 buf[1]=0
+=08 14

(buf[0]=e buf[1]=12 buf[1]=0
(t=28. 14

buf[0]=e buf[1]=11 buf[1]=0

t=28. 13
buf[0]=e buf[1]=11 buf[1]=0
t=28. 13
buf[0]=e buf[1]=10 buf[1]=0

t=28. 12
buf[0]=e buf[1]=10 buf[1]=0
t=28. 12
buf[0]=e buf[1]=10 buf[1]=0
t=£8. 12
buf[0]=e buf[1]=10 buf[1]=0
t=28. 12
buf[0]=e buf[1]=11 buf[1]=0
t=28. 13
buf[0]=e buf[1]=11 buf[1]=0
t=28. 13
buf[0]=e buf[1]=12 buf[i1]=0
t=28. 14

ety ey JBrFe——a—r || e e

1) fEAENSED
2) M TMP117 2HEEK AD (&
3) 1RiE AD EIHEHIKEE

5.3 &

SEAFIXE R TFESCAH: . /project-IIC_TMP117

REVI.1 24 BT I Ol R A BR A 7]
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1) Wik

93

94=void UserInit(void)

95 {

96

97 TimereMacInit(EPG_TIMER®,TICK_1MS); //EREe VI

98

99 UartlMacInit(UART BPS 1152€0); / /il

00 | Tmp117Register(); /7Em TMP1L7 |
o1 }
82

-~

W JEM TMPLL7, FNE—A TIC A2 Eal IVEM 2 E .

a4
45 //TMP117 #3544

46-void Tmpll7Register(void)
47 {

48 TMP117_Handler=NULL;
49 TMP117_Handler=EpcIicInit(); [ /BFTICEEZEAPT 1
58
51 TMP117_Initialization DEFAULT(TMP117_Handler); //=iikTMP117 Hire 2
52

53 }

54

-

(O M Tmpll, B IIC BL3:1E API;
(@) Ik TMP117 21754,
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2) EMEF, FMEEEE, FHITE

=void UserMain(void)

{

while(true)

{
SysTickPro(); /[ BEHETianE

if(gSysTime.m5@8ms) / /il
{

Tmpll7Test(); //TMP117 Ml

}
if(gSysTime.mleems) //#in

{
}

3) TMP117 KEEE#ME

27

38

39-uls TMP11l7_get_Configuration(IicMacApiType *p)

40 {

41 static uint8_t buf[3];

42 memset((void*)buf,e,3);

43

44 |p—>mAdd8_RBuf(TMPll?_DeviceID,TMPll?_ConFiguPationRegisteP,buF,Z);| 1
45

46 return ((buf[@]<<8)|buf[1]);

47 }

48

49=yoid TMP117_set_Configuration (IicMacApiType *p,uint8_t first,uint8_t second)
50 {

51 static uint8_t buf[3];

52 buf[@]=first;

53 buf[1l]=second; 2
54

55 p->mAdd8_WBuf (TMP117_DeviceID,TMP117_ConfigurationRegister,buf,2);
56

57 }

¥ BT RLEE APL #/E TMP117 /748,
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6. OLED SE4
6.1 THREA A

&
el
i
i | g
13
L]
vl
[ 3

BEAOLEDR R R K
6.2 MABR
i R (B OLED it B ED
REVI.1 27 UM B 5300 B TR A BR A )
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6.3 B
SR TRESCHF: . /project-OLED

1) #7#H nanochap_oled.c

2) GPIO ¥Ihtk

* @ : LCDmik

A Bl

* EOE : X

o o o e o o s ok o oo o ko ok ok o o ook R oo ol ok ok o o ko o o o ol Rk o o sl s ok ks o Rk sk ok ok
=void OLED_Init(void)

{ 4
7/0LED BRGPIO FREM 1
EPG_gpio_SetFuncMode GPIOL16 Pin(EPG_GPIO@, OLED CS, GPIO MODE_OUTPUT); l=
EPG_gpio_SetFuncMode GPIOL16_Pin(EPG_GPIO@, OLED_SDA, GPIO_MODE_OUTPUT);
EPG_gpio_SetFuncMode GPIOL16_Pin(EPG_GPIOB, OLED_DC, GPIO_MODE_OUTPUT);
EPG_gpio_SetFuncMode GPIOL16 Pin(EPG_GPIO®@, OLED RST, GPIO MODE_OUTPUT);
EPG_gpio_SetFuncMode GPIOL16_Pin(EPG_GPIO@, OLED_SCL, GPIO_MODE_OUTPUT);

000 mm

TIMER_SET(TIMER_OLED,200); //delay_ms(200);
while(TIMER_GET_MS(TIMER_OLED)!=8);

OLED_Config(); //oled ik
OLED_Fill(exee); //E
}
vE: HE MCU BB 1 #0015, Bl B3 M GPIO Jvdi Hitsi st
REVI.1 28 BB i T R PR A A
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3) GPIO P EEBEEEX

[RERT TR T e L R T I LR B R L S PO VIR W e [ RV VL) I IO R e [ RN

| B

] #define OLED_CS 12 //OLEDk %

3 #define OLED_RST 8 //OLEDEE'_..I

L #define OLED_SDA 1e / /OLED#1i%

2 #define OLED_SCL 9 / /OLED#Th

3 #define OLED_DC 11 //OLED®% /#iiEikis H=m% L=8§

i

3=/ /#endif 2

[77 ULED GPIU =T B Er —

7| #define OLED_SDA_SET EPG_gpio_SetData_ToPad_Pin(EPG_GPIO®@, OLED_SDA) | //:;nrf_
3| #define OLED_SDA_CLEAR EPG_gpio_ClrData_ToPad_Pin(EPG_GPIO®, OLED_SDA) | //nrf_g
b

A #define OLED_DC_SET EPG_gpio_SetData_ToPad_Pin(EPG_GPIOe@, OLED_DC) //nrf_gp
I #define OLED_DC_CLEAR EPG_gpio_ClrData_ToPad_Pin(EPG_GPIOe@, OLED_DC) //nrf_gp
)]

3| #define OLED_SCL_SET EPG_gpio_SetData_ToPad_Pin(EPG_GPIO®@, OLED_SCL) | //nrf_g
4 #define OLED_SCL_CLEAR EPG_gpio_ClrData_ToPad_Pin(EPG_GPIO®, OLED_SCL) | //nrf_g
3

) #define OLED_CS_SET EPG_gpio_SetData_ToPad_Pin(EPG_GPIO@, OLED_CS) //nrf_gp
| #define OLED_CS_CLEAR EPG_gpio_ClrData_ToPad_Pin(EPG_GPIO@, OLED_CS) //nrf_gp
3

)| #define OLED_RST_SET EPG_gpio_SetData_ToPad_Pin(EPG_GPIO®, OLED_RST) | //nrf_g
A #define OLED_RST_CLEAR EPG_gpio_ClrData_ToPad_Pin(EPG_GPIO®, OLED_RST) | //nrf_g
1

A

3

i

(D 5E X GPIO %115
(@) 53 GPIO HIF-% & 4%
ARG :
OLED _Init(); //OLED #4654k
please_add_liquid(); //OLED & r WIia A6 St Il
REVI1.1 29 UM S i TR A BR A A
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7. BE44 sPI 32HL W25Q128 ID

7.1 THEEN 4B

il gpem weAm

I

I

|

i~ |
T‘[I ! | ‘

FEERRLRENEM L, (8 2 Bk EwE, PN =R W25Q128 ID.
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7.2 B R

BRED SORE B B £FF5 HMIE EH
1k ~ | stn3z/eDaz ISP | STC/IAPIE ISF ||
1de s
1def1T SEFHEBRDE
1d:ef17 - A =
id 17 SfeEhinE T (EERE
ot cEy- o I
1o +7st FEAL 1 1000
et X TR
idefl7 BRI 2_[1oo0
id:ef17 4T 0 1000
1d:ef17 B 0 [tooo
14 ef17 I
id:ef17 G E 0 (1000
o o -
1d:ef17 SRR 0 (1000
id:ef17 95'6};% 0 1000
1d: ef17 =
id:efl7 10 0 1000
idiefl? 11555 0 1000
13235 | 1zEEE 0 |1000
id:ef17 13 EE o_|iood
1d: ef17 14733 0 (1000
id:efl7 15%;35% 0 000 |
v FEIE hd
#REO | e it | FEER | RE [ Engish
IHOIS [COND VSB-SERTAL 0340 v || MERER  (errduiE | BMOMEEITRE [ OMErEE [ mRbEE: 00 s
@ [ZaEh)| ¢ EIE08E|C meERmsass, o [0 oE[ = SERE <[
[~ RIS ¥ DIR BHE: F52':'U :_J AT+CONA4GETZI9E0564A
A TEFMERESSCORRE e |
ErEREC A ERE R
7.3 RS HT
JuSn N .
SRR TAE A2 . /project-SPI
189 //WBHSPIMmL
116-void SpiMacInit(EPG_SPI_TypeDef *EPG_SPI)
M1 {
112
113
114 EPG_SPI_CTRL2_config(EPG_SPI,
115 exe, //@x3, //T2C
116 exe, //@x3, J{C2T
117 ex1, //exe, [/exl, //NSS1
118 exl, //ex3,//exl, //SAMP PHASE 1
119 exe, //tx dam #F
28 exe, //rx dma b
121 ox7); //8 bit charlength
122
123
124 uint32_t new_reg_ctrl = 0;
125
126 new_reg_ctrl |= @x07 << EPG_SPI_BAUD_RATE_Pos; /%=
127 new_reg_ctrl &=~EPG_SPI_LSB_SEL_Msk; //MSB
128 2
129 new_reg_ctrl |=EPG_SPI_NSS_TOGGLE_Msk; //
13e new_reg_ctrl |=EPG_SPI_NSS_MST_CTRL_Msk;//##{NSS, new_reg_ctrl &=~EPG_SPI_NSS_MST_CTRL_Msk;
131
132 new_reg_ctrl |=EPG_SPI_CPOL_Msk; /1B
133 new_reg_ctrl |=EPG_SPI_CPHA_Msk; / /4B
134 new_reg_ctrl |=EPG_SPI_MST_SLV_SEL_Msk; //mst spi
135 new_reg_ctrl |=EPG_SPI_EN_Msk; //enable spi
136
137
138 EPG_SPI->CTRL1 = new_reg_ctrl;
139 }
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Nanochap EPCIEVK-ECGPPG_A: iy {AAIEASHIN Lo HL Ik 8 7T ACAR 3t i At

1) SPI #HI1F 7788 2 MIMhL

2) SPIIEHIFFS 1 W15k
f@e 7%
31 REIhRE: SPI EHEhi—ETEE
12 Whs¥: *EPG_SPI:SPI iH#llE #53t, #5MBMESPI
13 dat:Z2EEMNRE
14 wmilsd: SPLEWIIOHIE
15
6 */
17=uint8_t SPI_ReadWriteOneByte(EPG_SPI_TypeDef *EPG_SPI,uint8_t dat)
18 {
19 uintl6_t tcnt=8;
58 LEFAT
51 while(((EPG_SPI->INTSTATUS & EPG_SPI_TXE_INT_STS_Msk)>>EPG_SPI_TXE_INT_STS_Pos)==8)
32 {
53 tent++;
34 if(65535<=tcnt) return BXA5;
55 s 1
36 TR T
57 EPG_SPI->THR = dat;
58
59 tent=0; 2
El
51 //while(((EPG_SPI->INTSTATUS & EPG_SPI_RXNE_INT_STS_Msk)>>EPG_SPI_RXNE_INT_STS_Pos)==8)
52 e300
33 while((EPG_SPI->FSR & EPG_SPI_BUSY Msk) »>> EPG_SPI_BUSY_Pos)
54 {
55 tents: 3
56 if(65535<=tcnt) return OxA6;
57 }:
58 J return EPG_SPI->RBR; [ [E i b fE ‘
39 } 4
7@

T
SPI f& 5 —F T4
@ A: E\?D%S:QI‘*J;
@ REBIRENRESB:
() HRIELEH
@ iR E R
REVI.I 3 BUMBES I TR R
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3)  W25QXX JIi

(D WIE4k SPI2 #12% GPIO, JF LWL SPI2;

22 //W25QXX ik
23=void W25QXX_Init(void)

24 {

25 Spi2GpioInit(); //SPI2 GPIO#M#iL

26 SpiMacInit(EPG_SPI2); / /SR8 EB#SPI2 1
27 }

2@ W25Q0XX & 1D,

o

41e /*
32 * FEhag: EW250QXX ID
43 X
44=ul6e W25QXX_ReadID(void)
15 {
16 ulé Temp = ©;
47 //Spi2CsLlow();//W25QXX_CS=8;
48 SPI2_ReadWriteByte(@x9@); [/ EFEEmIDES
49 SPI2_ReadWriteByte(@xee);
50 SPI2_ReadWriteByte(@xee);
51 SPI2_ReadWriteByte(©xee);
52 Temp |=SPI2_ReadWriteByte(@xFF)<<8;
53 Temp |=SPI2_ReadWriteByte(@xFF);
54 //Spi2CsHigh();//W25QXX_CS=1;
55 return Temp;
56 }
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Nanochap

8. PC il E BLE 5FH APP i ifl
ASCRY H LT HEBREPCOO1 M,  H b MiABLEM AT 4 -

8.1 IR

| L& EPC @
XA =

1) TFHEHE
2) Wi EPCO001, ff EPCO01 A TAE, Biik EPCO01 TX, RX

3) ##EUSBEHDO PC_RXD PC_TXD GND (CH USB ¥ 05| )

EREO AORE Sx BE £FE& I #K

[16:07:48. 70615+ O AT
[16:07:48, 72910k

miwte| it | EEER(C BH [ eon_muss |rE—|

_#nEn | ]
IS (008 WSHSEIIAL 00~ | ™ T (erpdii | BRI I ORI I R
SBRORE| ¥ AR RET, EHHE[ wEl = EER - usiee —
q r e [ 7 |2 4 = .

AT B E RSSO = = ]
EremEooremer | LB ]
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4) IiF

PCHIFE AR TF, SRR N9600, I B LRIEATIE S B HA S, ADDULHFEL I .

8.2 PCiid BLE 5 FHl L i

WA TAE: FHLI % 3nRF Connect, 940 FIBLEM L,

D BRI TFRCR SR

ATAD BOTE TF ®E £TSs A g
(Fowar On &
“TRAKSFORT=1 1
1234566
2
anan | gaxel _u.
BNCIE [CoMd WSHSERIAL 1540 v [T BT (e | e
I - = .
' @ Xm0 |& o a8
» n‘ﬁﬂ% BE | meal 4
& i
I 4
Ok, FFE# BLE A BB AL TR
@) BB TFHLR IR A EHE s
(3 PC HERIENIHE
@ Kik.
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2)  FHl APP U E ¥

)56 Mdv,. Clent Server Log  DFU

© Attribute Table
| ®@® @

Unknown Characteristic

Val
Val
| unknown Characteristic
UUID: 2450
Properties: &

I van .

Unknown Service
UUID: FFED

PRIMARY SERVICE
Unknown Characteristic

UUID: FFEL

Ko it .wruwrmwrﬂ!woﬂe.a i
Value: 0000gfafdtd

| vawo 45

Desc
i
Value: N
e Sent: NiA

Value Sent: N .
[ |
RSN BLE 4,

THE B sl

ONONONONS)

Byte Array (Hex)

UTF-8

35

Eddystone URL

Heart Rate Measurement

Heart Rate Sensor

Glucose Measurement

BN BB, & $3.1: N UTF-8;
2 PC RIEHIEIS, A B s BRI R 1 B
FHUREHAR 5.1, BEAREHIRR K 52, KIENE write Ki%.

9. FFRBGETRE BLE 5FHL APP iFiR
9.1 HHY

D)
2)
3)

&

9.2 HEETIE

1)
2) F# DEMO &% ../project-BLE
3)

REVI.1

Key2Isr press cnt=1

5L
P PC & DRRBFREZFE, FHRRFZER
SEMFHIR K IEBIE, EPC001 & HE OFTENF] PC Hl

FFRMRIEN Micro USB £& Ft#: A PC, $THHIF

PC #TH £ ORRBIF, BRFEREEN 9600, FHLITH nRF Connect

https: //www.nanochap.cn
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EPC1EVK-ECGPPG_ZE iy (AIEAS I B K8 FF A AR A58 FF -t

9.3 3R

D)
2)
3)
4
5)
6)

= "-:E

EF¥Em IR mE

SRETRER | stm3zfanae 1=¢ | STC/IARLS TSF |

- e T BTRE SR SAik]  WR @ S
o S T
e -I B sulpat String m_l =] Il_m;
E B SSOmT TiEE k= |1000
= jo0g_
D00
[~ IACT v O ranes; = | %E
4 17 1000
I~ [ACT . ay: O renet; 000
B sE3H 1000
-
F Eﬂ'_“g %“
-
-
-
E
-
E
.
-
-
-
=
-
-
-
-
-
-
-
E nEIH liooa
I 1000
sl nEEH T
I~ B [ Engish
, ) emmr  Giam | sy s EieE 100 /X [ EE
® o0 A RnT. <o [0 el ¥ SR oo -]
[ ATST DR BWE (%00 -[peonisod
% i 2
EEIEFHAE D
BRERBEERN 9600
M3%F PCB Lk KEY2 S 4 s
PC Ri%84% EPC001
AW PC 3GTE 4
B3| BLE 75 &
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53

Adv.. Client Server Log DFU [Discc

Adv.. Client Server Log DFU Disconnect

© Attribute Table e Al'mi)utﬂ Table

K | Y o

Unknown Characteristic

Unknown Characteristic

UuID: 2429 UUID: 2429

. Properties: Read
Properties: Read VB'LIP:' M
Value: N/A 3

Value Sent: NJA Value Sent: N/A

isti Unknown Characteristic
Unknown Characteristic

UuID: 2A50 uuID: 2:&50

: Properties: Read
Properties: Read e
Value: N/A '

| Value Sent: NJA Value Sent: N/A

Unknown Service
UUID: FFEQ
PRIMARY SERVICE

Unknown Service
UuID: FFED
PRIMARY SERVICE
Unknown Characteristic

UUID: FFET

Properties: Read, Write, Write Without Response, and Notify

Unknown Characteristic
UuID: FFET

Raad it Wita Without Response, and Notify
Value: KEyZIsr press cnl

Value Sent: Fngdsgg fgh

7
| ® @ o6

| Unknown Descriptor Value Sent: Ffffgdsgg.fgh

uuID: 2902

Value: /A | ®® o

Value Sent: N/A )
Unknown Descriptor

. . uuID: 2802

Value: NjA
Unknown Characteristic Value Sent: NjA

UUID: FFE2
Properties: Write and Write Without Response I . .
Value: N/A ||

Unknown Characteristic
UUID: FFE2Z

Value Sent: NJA

HC000048872D9B0878 HCUOOO4387'ZD 9B0878

Client Server Log DFU

=

Unknown Characteristic
UuID: 2429

Properties: Read

Value: NfA

Value Sent: N/A

Unknown Characteristic
UUID: 2A50

Gessessheyytt 10 | shpehoriii

Value Sent: NJ/A
ByteArray Unsignedint | I I . . .

Write Type

Unknown Service
UuUID: FFED
Command Request PRIMARY SERVICE

Unknown Characteristic

UUID: FFET

Properties: Read, Write, Write Without Response, and Notify
Value: uart rec over ACT:sy;CMD:resex; 17

ACT

sY

® @ ¢ @8 72 Q < i

resex

Q W E R T % U I 0 p Value Sent: Ggggggghgyyit 1 2

A S D F G H J K L Unknown Descriptor

UuID: 2902
Value: NfA

* Z X c v B N M & Value Sent: NJA

123 =] Unknown Characteristic
i : m BT UUID: FFEZ

HC000048872D9B0878

® 9 e

REVI.1 38 BT I Ol R A BR A 7]
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Nanochap EPC1EVK-ECGPPG_ A= iy PR TEAS I o B KA T AR A% FH it

7 FHlEmEE e

8) FHIRKEIK EPC RIXKFHF
9) FhEEHES EPC, kK
10) H|AE

1) KREKE

12) FHliwE 2

9.4 IEMEYT

1) T EER

gl —E R RO, (R EE R
*/
“void Key2Isr(void)

static u32 cnt=8;

cnt++;

printf("Key2Isr press cnt=%d\n",cnt);

E: PO ES SBLE®ESE, B Ulprintf 2 EBLEAIEHE .

2) AhESERtE

svoid UserInit(void)

{
TimereMacInit (EPG_TIMER®,TICK_1MS); //EREES st
UartiMacInit(UART_BPS_9600); //=olsit
//gpio HHfimsat  GPIOS, Ui, PHIEE
GpioExitIntMacInit(KEY2_GPIO_NUM,3,Key2Isr); /[ iRE#EIL
//LED1 W&t
LedMacInit(LED1_GPIO_PIN,&glLedl); / /LEDZEH:1t

¥
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EPC1EVK-ECGPPG_ 4= i AR AEAS I Lo FE Bk FF R AR A% FH /0t

3) FERH

“void UserMain(void)

[/ BESALE

//LED1 1S R

/ /O akE

{
while(true)
SysTickPro();
if(gSysTime.mls)
t gledl.mTurn(gLedl.mNum);
¥
UartlPro();
¥
¥

Uart1Pro: SEHLER CIHHR2-f#HT

10.PPG

10.1 E RS E
F2 FPPG i AL IS, W N IR

REVI.1
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1) PPG Green LED

EPCO0T EVK FBPE |  Eco PPG & ECG v 115200

Waveform

-769.591308

Y-Factor 50mv

-771.885742 Hnr
Transmission

-774.180175 Reflection
ADC Raw Code

-776.474609 Millivolt
-778.769042 Filter

-781.063476 Reversal

LED-select

-783.357910
Green LED
-785.652343 Red/IR LED

-787.946777
196.0 196.2 196.5 196.7 1969 1971 1973 197.6 1978 1980 198.2 1984 1987 1989 199.1 1993 199.5 199.8 200.0 Red

Parameter value

PPG Green

Y-axis: )4 AD KA SHE(E, ADC RAW Code AD JFE&%#: Millivolt B JEE (mV).
Filter: JE . AUEH

Reversal: 514 .

Y-Factor: SmV, ZAAEA SmV; 20mV, A 20mV; 50mV, HhAEEH S0mV.
LED-select: Green LED, Red/IR LED.

Measure/Stop: - 4f/47 15 REHHE .

SAVE: % & AR (RA7 42

R T T SRS

REVI.1 41 PO R 30 B R A BR A H
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2) PPG Red/IR LED &

EPCDOT EVK |  Ece PPG % ECG

Waveform
485.9560546
452.2994384
418.6428222 Y-Factor  50mv
384.9862060 i o0
3571.3295898 u \ \ | Transmission
317.6729736 Reflection
284.0163574 )
250.3597412
216.7031250 Millivelt
260 270 280 29.0 30.0 31.0 320 33.0 340 350 360 370 380 39.0 400 41.0 420 430 440 450 46.0
Filter

ADC Raw Code

682.0578002
634.3716735
586.6855468
538.9994201
491.3132934
443.6271667
395.9410400
348.2549133 Red/IR LED
300.5687866
260 270 280 29.0 30.0 31.0 320 330 340 350 360 370 380 390 40.0 41.0 420 430 440 450 46.0

Reversal

Green LED

Parameter value

PPG Red/IR LED 7%

< Y-axis: V)¥t AD RFE(H S5 HE{E, ADC RAW Code AD JGE%idE; Millivolt F/E{E(mV).

< Filter: JEP . AUER .

< Reversal: 514

< LED-select: Green LED, Red/IR LED.

< Reflection / Transmissiion (S 5 #5230/ % FHAE AL £D  (CBRINRHF A . RFHBEAX T FIL#HF
Reflection.

< Measure/Stop: JTUH/45 1FREEETE .

< SAVE: BEBIVEIRE RAFERAT

REVI.1 42 BT I Ol R A BR A 7]
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10.2 5+ KAEE 2

SRS B CRESCAHF: . /project_ppg

10.3 E5 AR E

# EPPGEHN LKA, T EFR:

T T T A

REVI1.1 43 WU B 85 0 F TR A BR A A
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B AIRBR

EPCO01 EVK 7 ' ECG PPG & ECG

Waveform
1090.683959
1046.847961
ULLAREL Y-Factor  50mv
959.1759643 [ i
915.3399658 | " Transmission
871.5039672 . Reflection
827.6679687 ' H—
783.8319702
739.9959716 Millivolt

316.0 317.0 318.0 319.0 320.0 321.0 322.0 323.0 324.0 325.0 326.0 327.0 328.0 329.0 330.0 331.0 332.0 333.0 334.0 335.0 336.0

ADC Raw Code

Filter
686.0468750

633.4669799
580.8870849
528.3071899
4757272949
4231473999
370.5675048
317.9876098 Red/IR LED
265.4077148
316.0 317.0 318.0 319.0 320.0 321.0 322.0 323.0 324.0 325.0 326.0 327.0 328.0 329.0 330.0 331.0 332.0 333.0 334.0 335.0 336.0

Reversal

Green LED

Parameter value

< Y-axis: VJ# AD REEE S5 HE, ADC RAW Code AD JFUA%dE; Millivolt HLE(E(mV).

< Filter: JEP . AUER.

< Reversal: JEHi1Z.

< LED-select: Green LED, Red/IR LED.

< Reflection / Transmissiion (S5 B2 30/F FAE AL £D  (BRINRHF A , FHHEAX T FIL#HF
Transmissiion.

< Measure/Stop: JFUH/45 1FREEETE .

<& SAVE: W& BIVEIERFERAT

10.4 ZE 45 ARG ¥

SEAFIE L T AR SO . /project_ppgts
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11.ECG L4
11.1 R E

® % epc
| FaH

TR E

1) ECG 55 E&EIIRI AN
2) ECGES¥isrigEs, bt

e

FFRAROH 76 B B A e e AR Bt i e, AR b, 2 5] NS 7
KHT PR SR USB & 0 T H, REm®dM, oiH USB K4,
KHAFRFRTEEEW, S5 ANVHEES, W20EH 15-20Hz KIE ER 2 IR .
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11.2 5 Kk E®

EPCODT EVK PEEEM prciEce 115200

Waveform

5.526995659

4.280698299 Y-axis
ADC Raw Code
Millivolt (O]

3.034400940

1.788103580 Filter-se

0.541806221 HP-Filter 1Hz

LP-Filter 15-20Hz
-0.70449113

GAIN 12
-1.95078849
Reversal

-3.19708585

-4.44338321
2.9

Parameter value

ECGHH

< Y-axis: D)t AD RFEE G HE(, ADC RAW Code AD J54A%#E; Millivolt HJEAE (mV).
< Filter-set: JEW MK HE .
< HP-Filter: =g 5.
$ LP- Filter: i@ B
< GAIN: PGA 7, x1. x2. x4, x6, x8, x12, x60. x120,
(F: WRRWCE Y 12650, A RREIEEEE O 2 T 12 s, RUOVRGEIE RN,
ERIENE B R N B E . )
< Reversal: L5
<> Measure/Stop: JF4hR/15 1EREEHRE .
$ SAVE: BB BIE I (RAT ] 12

11.3 B -Hr

SEAFIE L T AR SO . /project_ecg
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12.5: 5B
12.1 FEEFR
SCAFFRAE H 3%

./nine-sense—epc001. elf

12.2 EAIHLER
AU 5 BRI S -

EPC001 EVK ) EC6  PPG&ECG

Y-Factor 50mv
Transmission
Reflection

ADC Raw Code
Millivolt

Filter

Reversal

LED-select

Green LED
Red/IR LED

1) SRAWRRER USB & O T EK I R AR e i i Bt >k

2) HEITHF EAVBRG, HREFMEMKSEDARBRE (BAFEN 1152000 , BRAEEREREY
HIIRELRITT, BJExt EAIPLEAT B A

3) EFEMAS S Measure FFIHIEIT

4)  WIRA B R BEFE LA B MR EI T (FEG AR A 7 2 Seia 1T AR 3% Stop 210D

5) PPGHER

REVI.1 47 PO R 30 B R A BR A H
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Green LEDFIRed/IR LED ] s 5 455 20 34) 75 45 FH s i AT AR A e, 8 RIRHEB R B8 da /T ik b s
VE WA T PPG Red/IR LED % 55

EPCO0T EVK 3| Ece PPG & ECG

Waveform
485.9560546
452.2994384
418.6428222 f ! Y-Factor 50mv
384.9862060 i A o=
351.3995898 \ f \ Transmission
317.6729736 h Reflection
284.0163574
250.3597412
216.7031250 Millivolt

26.0 27.0 280 29.0 300 31.0 320 330 340 350 360 370 380 390 400 4.0 420 430 440 450 460

ADC Raw Code

Filter
682.0578002

634.3716735
586.6855468
538.9994201
491.3132934
443.6271667
395.9410400
348.2549133 Red/IR LED
300.5687866
260 27.0 280 29.0 300 31.0 320 330 340 350 360 37.0 380 39.0 400 41.0 420 43.0 440 450 460

Reversal

ED-select

Green LED

Parameter value

SP02: 98

< Reflection / Transmissiion (P HEA/ZEHBAER) (BOARN D , RFEXTHEEFIERF

Reflection -

< Parameter value:
i. SPO2: [fil SV il B
ii. PI: #EVESREK
iii. PR: fik3

REVI.1 48 BT I Ol R A BR A 7]
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Red/IR LEDi% §i 15 5 75 B AH A B 5 AT OB, B BRI E N
VE W AT PPG Red/IR LED & 4 =,

EPCDO1 EVK ECG

PPG& ECG

Waveform
1090.683959
1046.847961
1003.011962
959.1759643
915.3399658
871.5039672
827.6679687
783.8319702
739.9959716

316.0 317.0 318.0 319.0 320.0 321.0 322.0 323.0 324.0 325.0 326.0 327.0 328.0 329.0 330.0 331.0 332.0 333.0 334.0 335.0 336.0

686.0468750
633.4669799
580.8870849
528.3071899
4757272949
4231473999
370.5675048
317.9876098
265.4077148
316.0 317.0 318.0 319.0 320.0 321.0 322.0 323.0 324.0 325.0 326.0 327.0 328.0 329.0 330.0 331.0 332.0 333.0 334.0 335.0 336.0

Parameter value

PI:5 SP02:96

Y-Factor 50mv
Transmission
Reflection

ADC Raw Code
Millivolt

Filter

Reversal

LED-select

Green LED
Red/IR LED

Red

< Reflection / Transmissiion (Js2 455 /3% A 0k O

Transmissiion.

< Parameter value:
i. SPO2: I 4 ¥ F 2
ii. PI: #EVESREK
iii. PR: fik3

6) ECGHR

(BRSO, B BT R EF ik

i BRSNSy A B AL (LD A IR, SO, SRR 5 BCE AT

W, MWFFRAEESEEN L, HBL2ERE TR,
VE LA FMECGEL

REVI1.1 49
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7) PPG&ECG HER

TR 75 B [F] I K FH PPG LA R ECG IR 7 72

m HEHRE:

(1 ECG 155 2R 2 eI s Al
(@ ECGESWITAMLERE, BiikTit.

fERHZW:

> PRI FEA A b e, RO, S5 NN
> KRS USB &0 T E, REmEdEf, ol USB KLk,

REVI1.1 50

BT I Ol R A BR A 7]
https: //www.nanochap.cn
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B FEkER

EPCO01 EVK

Waveform
-840.123657

-843.451416
-846.779174
-850.106933 Millivolt ®
- -B53.434692
 -856.762451 Filter (O]
-860.090209 Rveraal
-863.417968

-866.745727
211 216 220 224 229 233 238 242 246 251 255 i 4 268 273 277 282 286 290 295 299

ADC Raw Code

Y-Factor  50mv

ECG
10.47849655 ADC Raw Code
8.211421967 Millivolt (O]

5944347382
3.677272797
1.410198212
0.85687637 LP-Filter 15-20Hz ~
-3.12395095

-5.39102554

-7.65810012 A

211 216 22 ! : ; ; ] 6 251 255 260 264 26 : ; 2 286 290 295 299

HP-Filter 0.5Hz

Parameter value

ARRHYTHMIA:1 BREATH_FREQ:11 ECG_HR:78 PAT:190 PPG_PR78
qQT:334 SDANN:84 SDNN:183 PNN50:0 r-MSSD:31

EEG&PPGHAH

Parameter value:

ARRHYTHMIA: 1=0VEATFF, 0=TCOEAF
BREATH_FREQ: WU %

ECG_HR: 2%

LVET: 7o .02 S5 IfiL BT[]

r—MSSD: AHAE RR [AIZ(E PR, A y:

R T

:( - +)

N JRFEERE AP ARRE R AT R-R TR 4
r-MSSD JyAH4E R-R [BIYIZRAE 277 BT, FRANZR (ns) 5

REVI.1 51 BT I Ol R A BR A 7]
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<> pNN50: FH4E RR [H]#H2 Z>50ms MM & RR N0 H b, HEA R N:

HH, NNgo(i) = 1,ifRR; > 50; NNso(i) = 0, if RR; < 50;

N ASRFEITFE A AR AR R 3500 R-R ) 35

N NNso ()95 tH BT TF R4 Ok IR 22 B B 50ms (4N
<% PPG_PR: Jik¥%
< QT: QT [a)iY
<~ SDANN: RR [A#FERMEE, THRA X Y:

#( @) - ( )

( ) XS FERTA I 32 4 R-R 18] {8 T 18 T 9 4 ;
=g _ );

N JRFERFE AR R 9211 R-R A AN
RIS R RPN AH AR R R-R 8]
N AREET 324 R-REFIFEERAE, #1: 160 4 R-RIEIN, & 324 R-R [AIHIH—UCF
BIME, B N=5;
< SDNN: A #fSEt08 RR H (BEROR) 1R, THRAZRN:

N A RAFE I FE A 4B R %1 R-R (8]

<% SNA: HERH
< PAT: k4L 2K 8]

REVI.1 52 PO R 30 B R A BR A H
https: //www.nanochap.cn Tel: 4008605922




o
Nanochap EPC1EVK-ECGPPG_A= iy (A AIEAR I O FEL ST AR A3 FH

8) BP R

TR (R ERE 77 1 5 PPG&ECG I AE 7 1 —%) .

m EAHRE.

“Elmynm muNN

(D ECG 159 2k% 4 3 B B b ;
()  ECG1E S5 WirsER:, Wik,

fERHZW:

> JPRBHFE R R e e e, R, ST NN
> RMAHRER USB & N TR, REZEERK, =i USBIEKL.

REVI.1 53 BT I Ol R A BR A 7]
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m AEEEE

EPCO001 EVK ECG PPG & ECG

-834.805969
-842.551910
-850.297851
-858.043792 Y-Factor  50mv
-865.789733
-873.535675
-881.281616
-889.027557

-896.773498
744 748 752 757 761 766 770 774 779 783 788 792 796 801 805 810 814 818 823 827 832

10.32271385
8.174514771
6.026315689
3.878116608
Parameter value

1.728917526

-0.41828155

S 121 mmHg

-2.56648063
-4.71467971 78 mmHg

-6.86287879
744 748 752 757 761 766 7/0 774 779 783 788 79.2 796 801 805 81.0 814 818

BPATH
< Height: 55
<> Blood viscosity: LR E ;
<> Measure/Stop: FT4A/15 1 R4E;
< SYS: Eilk;
< DIA: &k
13. Fo. BRI % BH
13.1 B
1) TR AR A R ER IR
2) hIFBHRERERL
3) ARBREHEABLE, REMRNWEE X
4) ZH ECG MRFEFEE
REVI.1 54 BUM IR 3 7R A PR 7]
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13.2 HEZ KB I

HEE: BIEE, —RSTELR. AL RAERT IO F BRI T R AR . SPIFS 1 LR . 24 Micro
USB £&. ket ai+2k ( 1#USB-Type A #USB-Type £k 5K 88 ARM-USB-TINY-H), #2853 E T A
BRIEBS TG

RL H
(RF)
(N)

The Same:
(F) RA-R LA-L LL-F

RL-RF C-V
LA

RA C2
| (R)
Cl1
SKX-2000
B EL R
REVI.1 55 BB i T R PR A A
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D)
2)
3)
4)
5)
6)

BIBES & A

FFRAR B K B R

L SPLE B O, M Micro USB £RiE#:Z| PCB 454+ COMS(USB & O #% %)

SPI ¥ 5 [ B BR AR R

R# ECG {5 BB AR EN NG
SHBEHMESEAN ON
ShERptE e O

REVI.1
https: //www.nanochap.cn
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7) ZBHEM ICEEGFEMERES, GPIO Bt&iRE

'l MLIEER
- EEERIXEEE
- S FFHERGIER
- = FTEDBAFY

- ) ANERERNIRE
> i s

- wpas

- ERBLEE

i1 =e=xtr  amEEIndEalddsdl ao

PCENHIFEA S

(D SPI #% 8 L AR HLG B (g 8 1, 22 SB EALHLI s & 0 AR sl {i ] SPI #% 8 IR IR, 43
W EALR] PC B EIR K, ] SPI_EAL54 EPCO01 H Wi S 15 [A] B, CPU ZE I N 7] GBE S HH B0 I T AN 48,
e H 3w EPCO01 S )

(@) AR USB #eih 1, Aszfilh WA TR R4

REVI.1 57 BT I Ol R A BR A 7]
https: //www.nanochap.cn Tel: 4008605922



a

Nanochap

EPC1EVK-ECGPPG_ 4= i AR AEAS I Lo FE Bk FF R AR A% FH /0t

13.3 FEDEMOLH

SEAGINT L TAESCHF: . Jproject 5 ecg

13.4 _EAIHLEASF

2
8LeadSpi -
RiEF\ (2)

EE

% B ALY

B .
i EPCOOI MutiLead EVK 5 - 12 Lead ECG & Lead EEG §Lead EMG 4 - -
Nanochap

ECG Waveform (10mm/mV, 25mm/s) 5
I aVvL

HighPass

Strong 0.1Hz
Weak 0.1Hz

LowPass

150Hz

S wrra—

35Hz

Notching

1 | somz ®

aVR &

EArHLEE

REVI.1 58 BT I Ol R A BR A 7]
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1) WRE\ELELHRE, REEE EAYETDEE

=%

Il )
s EPC00T Muti Lead EVK - 12Lead ECG 8Lead EEG 8-Lead EMG Serial 10 v - -
Nanochap

ECG Waveform (10mm/mV , 25mm/s)

Vi1
il i1 13! o3 a1 o 3 it ot
Il V2
HiahPass
Strong 0.1Hz
WWWWMWWW Weak 0.1Hz
1 V3
LowPass
150Hz ®
100Hz ®
e st o ey o e e 35Hz2
aVR A2
Notchina
50Hz
it i Wt i s 1 M ol
avL V5
“’!“ jV“lr‘r L’rtﬁ Jf‘rlf‘!
aVF Ve

Mg [k g G

2) R AR R B

-

|
.

REVI.1 59 BT I Ol R A BR A 7]
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13.5 LS BR R 0T RIS B
1) AVt

Lead l1=LA-RA

Lead ll: 1l =LL - RA

iBid Lead I¥0Lead IMTLASK LA T50R ¢
Lead NI 1II = LL - LA

aVR=-(1 +11)/2 = RA- (LA + LL)/2
aVL=1-1I/2 = LA- (RA+LL)/2
aVF=11-1/2 = LL - (RA + LA)/2

WCT(Wilson Central Terminal) = (RA + LA + LL)/3, AFHEFR, —R&in—1-185EFEE, Lead VIFRB LW S S{ENESEFIRNESSHE. 1
EiFHfLead V1 = V1 - WCT.

R SR
Lead I: LA-RA ; Lead II: LL-RA ;Lead III: LL-LA

@) s R Bk

aVR, aVL aVF AHF MR, TPV T 11 111 @ spkite
aVR = RA-(LAtLL) /2= —(I+I1)/2 ;

aVL = LA- (RA+LL) /2=1-11/2 ;

aVF = LL-(RA+LA) /2= T1-1/2

Lead VI = VI-WCT
V1-(RA+LA+LL) /3
(V1-RA) /3 +(V1-LA) /3 +(V1-LL)/3

= (VI-RA + V1 -LA + VI1-LL)/3

s WCT=(RA+LA+LL) /3

REVI.1 60 BT I Ol R A BR A 7]
https: //www.nanochap.cn Tel: 4008605922
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Aé\%:

BN EERAERE LA-RA, LL-RA, LL-LA, (VI-RA), (VI-LA), (VI-LL) 64HECGfE B 5, (HH
wE, B8, B .

E: HEHH

P FHRL: /2, A PZIERALE; ARAESERIL: AR, AP EEALZE; dRdE SR oA 2 32 1)
B 72 ARiE B R A HER/DN: T+

= £ =g e
) ) Y,
- - = -
F s E a E
F F F E 3
-
iR i
| I I
1 S

T s BT fo s S BB

aVR: HFAET, KRR EHEN; aVL: EFA T, LRSS HEN; aVF: EBRAT, HFNEa
HL

—g2+ —@+ - +

L
] i A £
F E S F F
.__
i x
B i
aVR aVL aVF
INVE B AR B 1 S Bk
REVI.1 61 BB i T R PR A A
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2) ANHBRESRE

S REECG B

3/ mEHECCOEERSE
7= void Multi_ECG(void)
{
char data[48] = {@}; /1 5EERER

/— LA-RA

Multi ECG_INN_LA()};
Multi_ECG_INP_RA(); LARA
1 while((EPG_ECG@->INTSTATUS & EPG_ECG_FIFO_TH_INT Msk) == 8);
for(int j = @;j<4;j++)

{

k= / [FAECGEHE
DATA[§] = EPG_ECG®->DATA & Oxffffff;

resultl = DATA[3];

7
//= LL-RA

Multi ECG_INN_LL();
1 Multi_ECG_INP_RA();
while((EPG_ECGE->INTSTATUS & EPG_ECG_FIFO_TH_INT Msk) == @); LLRA
for(int j = ©;j<4;j++)
{

/ /& / /FRECGHE
DATA[j] = EPG_ECGB->DATA & @xffffff;

result2 DATA[3];

/l = LL-LA
Multi ECG_INN_LL();
Multi ECG_INP_LA();

while((EPG_ECGB->INTSTATUS & EPG_ECG_FIFO_TH_INT Msk) == ©); LL-LA
for(int j = 8;j<4;j++)
{

[/EE  //FERECGHE

DATA[§] = EPG_ECGO->DATA & Oxffffff;
1
result3 = DATA[3];

1/
I V1l -RA
Multi ECG_INN_VL1();
Multi_ ECG_INP_RA(); V1-RA
while( (EPG_ECGO->INTSTATUS & EPG_ECG_FIFO_TH_INT Msk) == @);
for(int j = 8;j<4;j++)
{

/ /g / /FRIECGHR

DATA[§] = EPG_ECG@->DATA & Oxffffff;

resultVIRA = DATA[3];

B T A e e

. cropee

32 //EE [/ FRECGHER

33 DATA[§] = EPG_ECG®->DATA & Oxffffff;
34
35 resultV1RA = DATA[3];
36
37 I/ Vi .-LA
38 Multi ECG INN V1(); VLA
39 Multi_ ECG_INP_LA();
9 while((EPG_ECGO->INTSTATUS & EPG_ECG_FIFO_TH_INT Msk) == @);
[ 1 for(int j = 0;j<4;j++)
53 {
3 /g /I FEECGER
4 DATA[§] = EPG_ECG@->DATA & exffffff;
15
6 resultViLA DATA[3];
£
] d
19 Multi_ ECG_INN_V1();
10 Multi ECG INP LL();
i while((EPG_ECGO->INTSTATUS & EPG_ECG_FIFO_TH_INT Msk) == @); VALLL
32 for(int j = 0;j<4;j++) =
13 {
34 / /g / [ ECGER
35 DATA[j] = EPG_ECG@->DATA & Oxffffff;
i
37 resultVilLL = DATA[3];
38 e

N NS Y N

THEL: ARME R R, AR, JF BARFIPC.

REV1.1 62 LI B L F RH AT PR 2
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¥
resultVliLL = DATA[3];
/f
*(int *)(data + 8%4) = -(resultl) ; /1 BEMZENL. HBEATAE 1
*(int *)(data + 1*4) = (result2) ; /2
*#(int *)(data + 2*4) = result3 ; /3
*(int *)(data + 3*4) = -(resultl + result2)/2 ; [/ AVR
*(int *)(data + 4*%4) = (resultl - result2/2) ; // AVL
*(int *)(data + 5%4) = (result2 - resultl)/2 ; /{ AVF
*(int *)(data + 6%4) =(resultV1RA+resultViLA+resultVILL)/3; JIVL-WCT=V1- (RA+LA+LL)/3
*(int *)(data + 7%4) = @ ; ffv2
#(int *)(data + 8%4) = 8 ; AE]
*(int *)(data + 9%4) = @ ; [/l va
*(int *)(data + 10%4) = 0; RS 1
ESETT IR ATE TS LY A 5 LLME

I printt_up(2,1,data,sizeof(data});

7 fﬂsm—l

13.6 & 4317

1) EPC001 B ECG HEH

2

REVI1.1

https: //www.nanochap.cn

63

ECG Analog ECG Digital
ADC
DC_LEADOFF AC_LEADOEF Control
EOEE o oansbits AHB
st FIFO AHB Reg <:>
| L \ SincFilter | rcc_apcout, Contral
ADCBIT_OoUT 62.5~8KHz i
Foa ] Clock
: , Control
DC_LEADOFF AC_LEADOFE l i I
Notch 5
IK_SampleRate | | Highpass N\fatfnlcll ohiz Fiak
7 filter siep filter
{ filter
S =1
"
= =
S 2
gl g
2 &
Heart_app
EPC001 FFECGHER]

MBI oL A PR 2 )
Tel: 4008605922
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2) ZHERAERBMARDO

REVI.1
https: //www.nanochap.cn

U1E
AVSS Egé }gg ;3 PAD PGAP [ (C(GPAD ECGIN 32 ﬁ?;‘gg
AVSS TR PAD_PGAN PAD_ECGIP
-
U PAD REFP_EX PAD_RLD_OUT} C;LD ?HLFT
& PAD_REFN_EX PADiRLDf]:NVéP—'HZI

AVSS EPC001_88

Hi2 C380.1uF
1 [*o, vpp | 16ECGLDO || —
eHl &[5 oo 1
NN _ECG IN3 2
6| Sl T RA
N = §7 S0
J ) ] =
ﬁ?ggg& /= = _ GPIOS' 6 lssi# ig 11_GPIOI®
== 7l 10_GPIOIY
= g Ne Al oo
DSICO2LSGET GND a2 (2 CHO0
TMUX1308DYYR
ms C400.1uF
—LL- 1L ]e : 16 ECG LDO .
5— 'S4 VDD 4“1 = |_1>A\ <5
s6 52 43 LA
LY 51 (2
1 57 s0 (2 RA-
- - ss $3 == -
GPIOZS 6 | pou 1 GPIOal
NE AD
7 0__GPIOXY
g |G A5 Groas
GND A2 |2 GFIOIY
AVSS TMUX1308DYYR
AVSS
-]
RA- 1 10
e 2 /6P/2.54
Bl 3
Vi 4
RL 5
AVSS 6
=
AVSS

Az Ay AR ALAS I Lo B RK T R AR T 3 Bk L R

]n‘;jm?tﬁ
GPIO
T RA
£ H] A
L RA
PAD ECGIN__INN ECG [N COM 7
LA
EPCO01
PAD _ECGIP__INP ECG IN_[COM RA
LA LL
LL
LiEH V1 Vi
I
GPIO ) I
IR
PAD RLD OUT | RL RL
EPCO001 2R EZREHIC XH2.5 6Pim—F

TRBTHER

64

MBI oL A PR 2 )
Tel: 4008605922



a

Nanochap

EPC1EVK-ECGPPG_ 4= i AR AEAS I Lo FE Bk FF R AR A% FH /0t

13.7 S EBEE LA R

SPIFLH [, 5 PR R N115200; —ELEHE60715.

1126 *

1127  FFRERRERRERERR AR LR R KRR KRR AR AR LR AR R R KRR S

1128~ void printf_up(char typel,int resl,char *infol,int sizel)

1129 {

1130 [ /#1E F SRR

1131 char szbuf[68] = {8};

1132 [ /54FREFR

1133 int *header = (int *)(szbuf);
1134 *header = 9x12345678;

1135 /18R RE

1136 short *size = (short *)(szbuf+4);
1137 *size = sizel+3;

1138 /&%

1139 char *type = (char *)(szbuf+6);
1149 *type = typel;

1141 [ 1S thaThas

1142 char *res = (char *)(szbuf+7);
1143 *res = resl;

1144 Vgt ]

1145 char *info = (char *)(szbuf+8);
1146

1147 /I HRREEETR

1148 for(int i = @ ; i<sizel;i++)
1149 *(info+i) = infol[i];

1156

1151 / g R

1152 char *check = (char *)(szbuf+(*size)-1+6);
1153 *check = 8;

1154

1155 WE <]

1156 for(int i = @; i<(*size+5) ; i++)
1157 *check = (*check+szbuf[i])&exff;
1158

1159 / [8iERE

1160 /ffor(int m = @ ;m<¥size+6;m++)
1161 for(int m = ©; m<6O; mt+)

1162 {

1163

1164 spi@_irg_occurred=0;

1165 EPG_SPI@->THR = szbuf[m];
1166 while(spi®_irq_occurred==0);
1167

1168 :

1169 }

117601

ZFRAE AT UL AU ) 55— R kg

1 Header 0--3 4y 0x12345678 /) imibi il (IRALAERT)
2 Size 4--5 27y
3 Type 6 157715
4 Res 7 177
5 Into 8 12*4 75 (1235%) B FIREARE & —DMint(4579)
6 Check 1745 WL XA
7 #ho A 46047
REVI.1 65 UM S i TR A BR A A
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il FIH

¥

resultViLL DATA[3];
' S =
*(int *)(data + 8*4) = -(resultl) ; [/ PAESEMLE, thEELTAR 1
*(int *)(data + 1%*4) = (result2) ; [f Z
*(int *)(data + 2%¥4) = result3 ; Jr B
#(int *)(data + 3*4) = -(resultl + result2)/2 ; // AVR
*(int *)(data + 4*4) = (resultl - result2/2) ; // AVL
*(int *)(data + 5%4) = (result2 - resultl)/2 ; [/ AVF
*(int *)(data + 6*4) =(resultViRA+resultV1LA+resultViLL)/3; S IVI-WCT=V1-(RA+LA+LL)/3
*(int *)(data + 7¥4) = @ ; /1 V2
#(int *)(data + 8%4) = @ : /] V3
*(int *)(data + 9*%4) = @ ; /1 va
*(int *)(data + 10*%4) = @; /] V5 1
i ldnt i Cdata d 1150 A LB

I printt_up(2,1,data,sizeof(data));

/ u:iviéh?E_I

.

78 56 34 72 FF @0 28 7B @0 @0 EC 7F @0 ©0 93 7B FF 00 1E 50 00 00 BB F6 FF 00 CE SB 00 00 00 00 00 00 00 00 0O GO GO GO 00 60 00 00 00 00 00 00 00 9B
78 56 34 72 FF @@ 38 7B @0 @0 FC 7F @0 00 96 7B FF 00 00 50 00 ©0 CE F6 FF 55 F1 8B 00 00 00 00 00 00 0O 0O 0O 0O 0O 0O 00 00 0O 00 00 00 ©0 00 00 |41
78 56 34 72 FF @0 38 7B @0 @0 20 80 00 @0 95 7B FF 00 ©2 50 00 00 CD F6 FF AA ES 8B 00 00 00 00 00 00 00 00 00 00 G0 G0 00 00 00 00 00 00 00 00 00 3o
78 56 34 72 FF @0 3E 7B @0 @0 OA 80 00 @0 8D 7B FF 00 @9 50 00 00 CB F6 FF 55 F7 8B 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 1D
78 56 34 72 FF @0 3A 7B @0 @0 FE 7F @0 @0 95 7B FF @0 FF 4F 00 00 CF F6 FF 00 F4 SB 00 00 00 00 00 00 00 00 0O GO GO GO 0O 00 60 60 00 00 60 00 00 |F1
78 56 34 72 FF @0 54 7B @0 @0 18 80 00 00 82 7B FF 00 FE 4F 00 00 D6 F6 FF 00 ©4 8C 00 ©0 ©0 00 00 00 00 00 00 0O 0O 0O OO 0O 0O 00 00 00 00 00 00 |LE
78 56 34 72 FF @0 50 7B @0 @0 1E 80 00 @0 89 7B FF 00 F6 4F 00 00 D9 F6 FF AA FA 8B 00 00 00 00 00 00 00 00 00 0O G0 00 00 OO 00 00 00 00 00 00 00 |CB
78 56 34 72 FF @0 60 7B @0 @0 1E 80 @0 @0 7B 7B FF @@ FA 4F 00 00 DB F6 FF 55 F3 SB 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 |5B
78 56 34 72 FF @@ 56 7B @0 @0 1C 80 00 @0 83 7B FF 00 F9 4F 00 00 D9 F6 FF AA F2 8B 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 BE
78 56 34 72 FF @0 SE 7B @0 @0 20 80 00 @0 7F 7B FF @0 F5 4F 00 00 DD F6 FF 55 13 8C ©0 ©0 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 93
78 56 34 72 FF @0 4E 7B @0 @0 1A 80 00 @0 86 7B FF 00 FF 4F 00 00 D4 F6 FF AA ©0 SC 00 ©0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |C5
78 56 34 72 FF @0 4A 7B @0 @0 1C 80 00 @0 81 7B FF 00 OF 50 00 00 CB F6 FF 55 21 SC 00 00 00 00 00 00 00 00 0O GO GO GO 00 00 00 00 00 00 00 00 00 384
78 56 34 72 FF @@ 5C 7B @0 @0 2A 80 00 00 SF 7B FF 00 38 50 00 ©0 BB F6 FF AA 2A 8C 00 00 00 00 00 00 0O 0O 0O 0O 0O 00 00 00 0O 00 00 00 ©0 00 00 |C7
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14.2 RS H7

S L TAESCHF: . /project-11S

1) 128 sE8h4k

D SEtEk 128 Hikrs
(@ HArs;
@) HIEEk 128 GPIO;
W WIhtk 128 4hk;
() 4ok 128 Tk .
void I2sInit(void)
{
/1 T2S Y .
ClicInstall(I2S1_Handler,I2S1_IRQn,2);
I2S =iz
EPG_SYSCON@->SWRESET |=(1<<13);
EPG_SYSCON®->SWRESET &=~(1<<13): 2
/ /s I2S GPIO
EPG_gpio_SetAltFunc_GPIOH16(EPG_GPIO®, 6x15680060); 3
EPG_gpio SetFuncMode GPIOH16(EPG GPIO®, Ox2A000000);
/7125 &FE
EPG_I2S_CFGR_config(EPG_I2S1,
exee, /YRR
e, / /DMA
e, //CLK pol THEHMET o # 1. &
i, //WS edge . WSFELFm=k 1. WSETRAZL | *
e, //SD edge ©:. SD TEEF#E{l 1. SDIETREAZIL
2, /i @:16FF 1:24 2:32
1, //8% ©:16 1:32
e, / /DMAZ: -
1, /s, fERE
1) f1 773, M
DisI2sInt(); [ /21 dig 5
}
REVI.1 68 BB i T R PR A A
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2)

3)

128 — i ¥ %
VA — R RO I — IR EE A i BdE, BmERoN 32 47,

/?

* REIThES. I12SEEERFELR

* AR

*/
u8 I2sSendData(u32 aDatlLeft,u32 aDatRight)
{

uint32_t tmp=6;

EPG_I2S1->TDR= aDatlLeft;

EPG_I2S1->IER |= EPG_I2S_TXE_INT_Msk;

EPG_I2S1->CR = Ox1;

while(i2s1_irqg_occurred==0);

EPG_I2S1->TDR = aDatRight;

while( ! (EPG_I2S1->INTSTATUS & EPG_I2S_TXE_INT_Msk));
EPG_I2S1->CR = ©x@;

i2sl1l_irg_occurred = ©8;

return 9;

128 =& XA

3z

L}

Ile /*

32 * I2SEBEENRE

33 F HASEL *pdata: EERAEES (FEH 8RR

34 * alen: A EAAERE
35 ¥/
36

37= u8 I2sSendBufNew(const uint8_t #*pdata ,ulé alen)
g {

29 ud tmp=9;

e for(ul6 i=@;i<alen;i++) [/12S HiEER
31 {

32 [ /EASEHNEASETE, I2SEIRETN32M4, FELER214
33 tmp=I2sSendData(*(pdata+i)<<21,0);
34

35 %

6 DisI2sInt(); / /2 1E g

7 3

38
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4)  EEF R EK

}*void IisTest(void)
b {
; I2sSendBufNew(InBusy,5444); /AR I2SEEEENE.
3
I ;
3
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1) f#E WavToC.rar

2) BEEEE

3) .wav X REAE

965 1 i WAVESS R CE S R X

CWAVEEHER - RihiEE

o g Tl R ] W—Huang.){iﬁn.ain =
FHEE: [e000 i T /e |
s Il— {{#niBE ptAYiE]: 2023-5-20 15:47:59
T Ilﬁ.

#H: [10888

CIHIEH IlUB&E
Af=(s): HEI.EB
ﬁﬁfﬁﬁ?ﬁﬁ,ﬁiw“

#define SOUND_SamplesPerSec 6400 i

[T EEEE156us (fHkt W EERA —8, BI{EAE
[ ZEFTNEFFAD_VALIEAA/DiEFILE - SOUN

f**************** EERERREERERRRE R SRR,

volatile uchar *Sound_codelndex=S0UND_DATA;
afnid SoundDecode()

ifl Sound_codeIndex < (SOUND_DATA +

LA gwav >| w7 | leris || Lnie M |

| _§$ | sy |

O B 1: 8 wav XHEE, REEERN 8K, NMASKRE;
@ HrE 2: BEHRAIRFER, FONASZEI IS #EHER N 8K, SRIGHRE 3+ 4 5. 6 ALt vt
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15.PWM SEZ45
15.1 TIReN A
1) PCB £k, B, WwONE, HPAE 1, 2, 3:2 PMWI-—6 % BT Bl O

b

WFE@ !il"tml‘

D 755730000ms T # @ -165mv

PWM T
15.2 PR

n PWM BT B s
15.3 REG 447
SIS B TR S . /project-pwm
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D)

2)

GPIO #Jgh4k

58 //PWM gpig 3

59< static void PwmGpioInit(void)

6@ {

61 EPG_gpio_ClrfuncMode_GPIOL16_Pin(EPG_GPIOB, PMW1_PIN, GPIO_MODE_MSK); //B=GPI0 @
62 EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIOB, PMW2_PIN, GPIO_MODE_MSK);
63 EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIOB, PMW3_PIN, GPIO_MODE_MSK); //®=GPI0 3
64 EPG_gpio ClrFuncMode GPIOL16 Pin(EPG_GPIOB, PMW4 PIN, GPIO MODE_MSK);
65 EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIORB, PMWS_PIN, GPIO_MODE_MSK); //B=GPID %
66 EPG_gpio_ClrFuncMode_GPIOL16_Pin(EPG_GPIOB, PMW6_PIN, GPIO_MODE_MSK);
67

68 EPG_gpio ClrAltFunc_GPIOL16 Pin(EPG_GPIOB, PMWL_PIN, GPIO MODE MSK);

69 EPG_gpio ClrAltFunc_GPIOL16 Pin(EPG_GPIOB, PMW2Z_PIN, GPIO MODE_MSK);

78 EPG_gpio_ClrAltFunc_GPIOL16_Pin(EPG_GPIOB, PMW3_PIN, GPIO_MODE_MSK);

71 EPG_gpio_ClrAltFunc_GPIOL16 Pin(EPG_GPIOB, PMW4_PIN, GPIO_MODE_MSK);

72 EPG_gpio_ClrAltFunc_GPIOL16 Pin(EPG_GPIO@, PMWS_PIN, GPIO_MODE_MSK);

73 EPG_gpio ClrAltFunc_GPIOL16 Pin(EPG_GPIOB, PMWE_PIN, GPIO MODE MSK);

74

75 =

78 EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIO®, PMWL_PIN, GPIO MODE ALTFUN);
77 EPG_gpioc SetFuncMode GPIOL16 Pin(EPG_GPIOB, PMW2_PIN, GPIO MODE ALTFUN);
78 EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIORB, PMW3_PIN, GPIO MODE_ALTFUN);
79 EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIOB, PMWA_PIN, GPIO MODE_ALTFUN);
80 EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIOB, PMWS_PIN, GPIO MODE_ALTFUN);
81 EPG_gpio_SetFuncMode_GPIOL16_Pin(EPG_GPIOB, PMWS_PIN, GPIO MODE ALTFUN);
82

a3 EPG_gpio_SetAltFunc_GPIOL16_Pin(EPG_GPIOB, PMWI_PIN, GPIOI8 PhMI1);

84 EPG_gpio_SetAltFunc_GPIOL16 Pin(EPG_GPIOB, PMW2_PIN, GPIOII PhM2);

85 EPG_gpio_SetAltFunc_GPIOL16 Pin(EPG_GPIO@, PMW3_PIN, GPIOIZ PWM3);

86 EPG_gpio SetAltFunc_GPIOL16 Pin(EPG_GPIOB, PMW4 PIN, GPIOI3 PhM4);

87 EPG_gpio_SetAltFunc_GPIOL16_Pin(EPG_GPIOB, PMWS_PIN, GPIOI4 PhMS);

83 EPG_gpio_SetAltFunc_GPIOL16 Pin(EPG_GPIOB, PMWE_PIN, GPIOIS PhMs);

89

9 }

PWM = ¥ #1861k
KB A WrkRE, BENFWT, TEERAREAL

o
g

1=

11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
30
1

W W
[VYRN N}

34
35
36
37
38
39
49
41
42

a3
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static void PWM_Handler(void) __ attribute_ ((interrupt));
static void PWM_Handler(void) {
//MR@ status interrupt
if((EPG_PWM@->INTSTATUS & EPG_PWM_MR@_INT STS Msk)==EPG_PWM_MR@_INT
EPG_PWM@->INTCLEAR = EPG_PWM_MR@_INT STS Msk;//Clear Interrupt

¥
//MR1 status interrupt

if((EPG_PWMO->INTSTATUS & EPG_PWM_MR1_INT_STS_Msk)==EPG_PWM_MR1_INT
EPG_PWM@->INTCLEAR = EPG_PWM_MR1_INT_STS_Msk;//Clear Interrupt

//MR2 status interrupt
if((EPG_PWMB->INTSTATUS & EPG_PWM_MR2_INT_STS_ Msk)==EPG_PWM_MR2_INT
EPG_PWM@->INTCLEAR = EPG_PWM_MR2_INT_STS_Msk;//Clear Interrupt

¥
//MR3 status interrupt
if((EPG_PWMB->INTSTATUS & EPG_PWM_MR3_INT_STS Msk)==EPG_PWM_MR3_INT
EPG_PWM@->INTCLEAR = EPG_PWM MR3_INT STS Msk;//Clear Interrupt

}
//MR4 status interrupt

if((EPG_PWMA->INTSTATUS & EPG_PWM MR4_INT STS Msk)==EPG_PWM MRA_INT
EPG_PWM@->INTCLEAR = EPG_PWM MRA_INT_STS Msk;//Clear Interrupt

¥
//MRS5 status interrupt

if((EPG_PWM@->INTSTATUS & EPG_PWM MRS_INT STS Msk)==EPG_PWM MRS _INT
EPG_PWMA->INTCLEAR = EPG_PWM MRS _INT STS Msk;//Clear Interrupt

}
//MR6 status interrupt
if((EPG_PWMB->INTSTATUS & EPG_PWM_MR6_INT_STS_Msk)==EPG_PWM_MR6_INT
EPG_PWMA->INTCLEAR = EPG_PWM_MR6_INT_STS Msk;//Clear Interrupt

}

return;
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3) PWM ¥4k

g8 }

9= wvoid PwmMacInit(EPG_PWM TypeDef *EPG_PWM)

g {

91 PwmGpiocInit(); //GPIO

92
E ClicInstall(PWM Handler,PWM_IRQn,4);

94 TRE =

a5 EPG_PWM-3>PCR = (EPG_PWM_CTRL PWML_EN Msk

a6 | EPG_PWM_CTRL_PWM2_EN_Msk

97 | EPG_PWM_CTRL PWM3_EN Msk

a8 | EPG_PwM _CTRL PWM4 EN Msk

9g | EPG_PWwM_CTRL_PWMS_EN Msk
166 | EPG_PWM_CTRL_PWMG_EN_Msk
161 | EPG_PWM_CTRL_PWM2_SEL_Msk
102 | EPG_PWM_CTRL_PWM4 SEL Msk
103 | EPG_PwM_CTRL_PWME SEL Msk);
184
185 [/ EAMRE
166 EPG_PWM->MRE = @x00008508 ;
187 EPG_PuwM->MR1 = BxBeo28606 ; ST
168 EPG_PWM->MR2 = @xBoooeo4e; SER
169 EPG_PWM->MR3 = 8xBEBEE020; EEH
116 EPG_PWM->MR4 = @xBEBEB05E0; -
111 EPG_PWM->MR5 = @xBo@08e48; HER
11 EPG_PWM->MRE = @xBeeoeles; -
113 f/ERMCR
114 EPG_PWM-3MCR |= EPG_PWM_MATCH_MR@_RET Msk; //PiM ===
115 /il amER
116 EPG_PWM->PR = BxBBEGEE64L;
117 //LOAD ira
118 EPG_PWM->LER = (EPG_PWM_LOAD_ML6_EN_Msk
119 |EPG_PWM_LOAD MLS EN Msk
120 |EPG_PWM_LOAD MLA EN Msk
121 |EPG_PWM_LOAD ML3_EN Msk
122 |EPG_PWM_LOAD ML2 EN Msk
123 | EPG_PW_LOAD_ML1_EN_Msk
124 | EPG_PWM_LOAD MLO EN_Msk);//@x0008087T;
125 £ e
126 EPG_PWM-3TCR |= EPG_PWM TIMER CNT_EN Msk;
127 /et 1
128 EPG_PWM-3MCR |= (EPG_PWM MATCH MR@ INT Msk
129 | EPG_PWM_MATCH MR1_INT Msk
130 | EPG_PuWM_MATCH MR2_INT Msk
131 | EPG_PWM_MATCH MR3_INT Msk
132 | EPG_PWM_MATCH_MR4_INT Msk
133 | EPG_PWM_MATCH MRS_INT Msk
134 | EPG_PWM MATCH MR6_INT Msk);
135
136
137
138 }
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https://www.xonelec.com/mpn/aithinker/pb03kit
https://www.xonelec.com/mpn/aithinker/hi12fkit
https://www.xonelec.com/mpn/artery/atstartf437
https://www.xonelec.com/mpn/ebyte/e104bt40tb
https://www.xonelec.com/mpn/fortior/ft8132q3hallfocemf
https://www.xonelec.com/mpn/fortior/ft8132q3hallfocemf
https://www.xonelec.com/mpn/fortior/fu6832ltgbdemo
https://www.xonelec.com/mpn/apexmic/apm32f072vbt6
https://www.xonelec.com/mpn/apexmic/apm32f003f6p6miniboard
https://www.xonelec.com/mpn/apexmic/apm32f051r8mini
https://www.xonelec.com/mpn/gigadevice/gd32eprtvstart
https://www.xonelec.com/mpn/gigadevice/gd32eprtvstart
https://www.xonelec.com/mpn/gigadevice/gd32e507rstart
https://www.xonelec.com/mpn/gigadevice/gd32e103rstart
https://www.xonelec.com/mpn/nanochap/ns4evkalc
https://www.xonelec.com/mpn/nanochap/ens1evkd
https://www.xonelec.com/mpn/nanochap/ens1evkb
https://www.xonelec.com/mpn/nanochap/ens1evke
https://www.xonelec.com/mpn/hilink/hlk7621allsuit
https://www.xonelec.com/mpn/hilink/hlkv20suit
https://www.xonelec.com/mpn/hilink/hlkv20suit

