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1. % ESP32 42 %] NSP32 on Arduino § &]#2 5

T$m2{%ﬁ%ﬁ%ﬂ$m2{MOJ&¥’ﬂﬁﬁ#%ﬁﬁ%ﬁiﬁﬁﬁi‘ﬁﬁ’ﬁﬁﬁ#
BB Ak G A B
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https://www.youtube.com/watch?v=4zx0s9ZKYZY

Il Fk 44 “20221120 NSP32m_datasheet #7 3§ .pptx” » #% % NSP32 crsl # /i & ~ 7 1x B ¥
el LR & o = B NSP32m_datasheet :
http://165.227.7.198/Resources/Release/Data%20Sheet NSP32m_v1.0.0.pdf

L # % %

F| nanoLambda F = >Resources : https://nanolambda.myshopify.com/pages/resources

2tiE "Arduino Example" T §¢# | F
8L:% "Click here for all free APIs, API documents..." * ﬁ“ API
T §% "nsp32_api_cpp_mcu.zip"

¥ 45"nsp32_api_cpp_mcu\examples\Arduino\NanoLambdaNSP32\examples" ™ 7 Arduino #
R

B i< "nsp32_api_cpp_mcu\examples\Arduino\NanoLambdaNSP32\src" = 3 nsp32 4p B & or
E

nanoA .

For NSP32m & NSP32m DBK

Awide range of platforms are supported:
* NSP32m datasheet
® DBK Quick Guide
e nRF52 BLE and Android Example
e Arduino Example

e Raspberry Pi G ITEESERIEIE

e Desktop C# Example, Java Example, Python Example, Win10 BLE entry example.

e MATLAB and LabVIEW example

Click here for all free API(s), APl documents and example source codes


https://www.youtube.com/watch?v=4zx0s9ZKYZY
http://52.192.109.97/documents/43
http://165.227.7.198/Resources/Release/Data%20Sheet_NSP32m_v1.0.0.pdf
https://nanolambda.myshopify.com/pages/resources

Index of /Resources/Release/API/API 1.0.1/SourceCode

Name Last modified Size Description
a Parent Directory -
ﬁ MATTAB _Labview_SciWrapper.zip 2020-01-20 07:19 3.0M
ﬁ nsp32_api cpp_meuw.zip 2020-01-20 07:19 703K
ﬁ nsp32_api csharp desktop.zip 2020-01-20 07:19 1.6M
ﬁ nsp32 api java android desktop.zip 2020-01-20 07:19 4.5M
U nen32 ani nvthon desktan zin 2020-01-20 07:19 £.4M
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EBE 8 =R7E T8 HE
g Ctrl+N
FREL.. Ctrl+0O
FEIET
SREE
g0 g to run o
2l Ctrl+W
1= Ctrl+S
SEFE.. Ctrl+Shift+S
HEzEZE Ctrl+Shift+P
FIED Ctrl+P to ron
=
EiFsEE Ctrl+Comma R
sems Ctrl+Q EeinEarE -
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o bR T B R R R B /E T ATH "libraries" FRL &

Arduino libraries

e
Software Setup )
1) Runs on B Adafruit_TensorFlow_Lite
®  Arduino IDE 1.8.5 B ArduinoAdaptor
2) Setup B EloquentTinyML
1. Install Arduino IDE. B IMcuAdaptor

2. Put the [/fexamples/ Arduino/NanoLambdaNSP32] folder under
[ {sketchbook}/libraries/].
*This will add NanoLambdaNSP32 to Arduino's libraries. The {sketchbook}
path could be found under Arduino IDE > File > Preferences > Sketchbook

ctruminfo
B TemplateAdaptor
B TensorFlowLite_ESP32

location.
3. Re-open Arduino IDE, the "Beginner" and "ConsoleDemo" examples should l Wavelengthinfo
B xYZinfo

i

roject > Arduino > libraries > ArduinoAdaptor
=7
ArduinoAdaptor.cpp
ArduincAdaptor.h

VI #&&

4o "readme Arduino example.pdf"' F§ % ¢ ST

2) Setup
Arduino Uno Example: Hardware connection with SPI/UART through a level-
shift:

NSP32_GPIO

SCK/RX

The following table shows the general pin connections between NSP32 module
and the Arduino board.



# % DBK ¥ %/ T Bl

NSP32 DBK

NSP32m I/0 pins

| NRFS52 1/0 pins
nRF52 SWD pins

Pin N Pin No Pin Name
2 INA
PinNo.| Pin Name
UaRTRY [ ¢ [N
SP1_MISO -
/BAUD, sELECTIONT | © [N
SP1_MOSI
/BauD seLEcTioN] | | [N
SPI NS
JUART TX] 9 |10 INA

Ready trigaesl 11| 12 [NA

J3 nRF52832 Memo
NA 13 | 14 [NA
aRE PO 27 15 | 16 [nRF PO 26 DBK behaves  as
aRF_P0_02] 17 | 18 [nRF_PD_03 Connected Disabled NSP32m, please refer

aRE PO 31{ 19 | 20 [nRF PO 04 to NSP32m datashect

aRF_PO 30| 21 | 22 [aRF_P0 05 . For BLE app and/or
— — Disconnected Enabled PP
nRF_PO_29 23 | 24 |nRF_P)_08 customer development

nRF_PO_28 25 | 26 [nRF PO _15

* Programming nRF52832 is OPEN to everyone.
* APlis provided.

VIL # 7 42.5¢

# {7 "Beginner.ino % ConsoleDemo.ino"

1) Beginner (SPI version)

A clean and simple example for beginners to start with NSP32, to demonstrate the

basic usage of the APL.

2) ConsoleDemo
A console program to demonstrate full functionalities of NSP32. Users can

operate NSP32 by interactive console commands.

2. ¢ * ESP32 i 3& NSP32 Print — &5 #

I. PlatformlO % 5 £ %
https://youtu.be/tc30nf79Ny8?si=YHI-0SoWeARC6mx 1
"Crl+ =4t e B A RE LR - TR g



https://youtu.be/tc3Qnf79Ny8?si=YHI-0SoWeARC6mx1

]

@

PlatformIO . e 5

osoft

]

* Visual Code + PlatformlO #2525 -
https://youtu.be/tc3Qnf79Ny87?si=YHI-0SoWeARC6mx1 Clng-Format

@

CMake Tools

o PlatformlO IDE
WIEE T, & Zlibrary 0] LIS ——

compile #EeIE S upload By T-HYE &
compile&upload

monitor

®oA0 ®¥1 & v > @ A © [ @lenvinodemcu-32s(IRB) f.i;uto EITFTLC_D] @ CMa

o~ SfcE (BT sre TR )

) #&FF SHBE

@ &
Vv Fad (TFE)
v nsp32_re
> .pio
> .wscode
? include
> lib
src
ArduinoAdaptor.cpp
ArduinoAdaptor.h
ESP32Adaptor.cpp
ESP32Adaptor.h
IMcuAdaptor.h
main.cpp
NSP32.cpp
NSP32.h
SpectrumInfo.h
TemplateAdaptor.cpp
TemplateAdaptor.h
WavelengthInfo.h
XYZInfo.h
> test

.gitignore

platformio.ini
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NSP32 DBK

NSP32m /0 pins
nRF52 1/0 pins
nRFS52 SWD pins

Pm Nemc Pin No. | Pin Name
NA
SPL .
WARTRX| * | ¢ [
SPI MISO
/BAUD. sELECTIONT] © | © | NA
SPI_MOS
/BAUD._SELECTION[] © | ® [
st [ [ nRF_SWDIO
JUART TX nRF SDWCLK

Ready trigaeaf 11 | 12 [NA
NAl 13 ] 14 [Na

nRF PO 27 1S | 16 [aRF PO 26
nRF_P0_02 17 | 18 |aRF_PD_03

e
DBK behaves  as

Connected Disabled NSP32m, please refer >
ARE PO 31| 19 | 20 [aRF PO 04 to NSP32m datasheet.

nRF PO 30 21 | 22 PO 05 " and/or
= BRI Disconnected Enabled PP
nRF_P0_29 23 | 24 [aRF_PD_08 customer development

nRF PO 2§ 25 | 26 |nRF PD 15

* Programming nRF52832 is OPEN to everyone.
* APl is provided.

+3,3V
U2 esp32s

33V GND %

EN P23 57 :ozg V_MOSI
SVP P22 CED SCL
SUN X é
P34(in) RX

P35(in) P21 % LED_SDA

P32 GND (52

P33 P19 41 V_MISO

P25 P18 45 V_SCLK

P26 (H)P5 (£ NSP32 CS
p27 P17 58 NSP32 READY
P14 P16 2] :z& TOUCH S
P12(L) P4 LCD_RST

GND (B)PO [
P13 (L)P2 :ét::g LCD DC
SD2 (H)P15 LCD _CS
3
3

FSR_ADC

LED EN
[NSP32_RESET |
H _SCLK
H_MISO

H_MOSI [___>ee—

Tlﬂﬂ(wﬁﬁimﬁ

s

SD3 SD1
CMD SDO
5V CLK

I}o—

@
Zi
]




III.

#2 ;% (J€_Beginner.ino #z » Y * > % A {7 debug)

#include <ArduinoAdaptor.h>
#include <NSP32.h>

using namespace NanoLambdaNSP32;

/***********************************************************************************
* modify this section to fit your need *
***********************************************************************************/

const unsigned int PinRst = 27; // pin Reset
const unsigned int PinReady = 17; // pin Ready

[ 3 e e st sk sk ke st st sk sk sk st s ke stesi sk e stesi sk ke st sk s skeskeosi s sk stesieste sk stk s stk stk stk skekolokesteskokostokoskoloskokokokokokolokoslkokokoloskokokokoskolokokokokoiokek /

ArduinoAdaptor adaptor(PinRst); // master MCU adaptor
NSP32 nsp32(&adaptor, NSP32::ChannelSpi); // NSP32 (using SPI channel)

void PinReadyTriggerISR() {
// make sure to call this function when receiving a ready trigger from NSP32
nsp32.0nPinReadyTriggered();

}

void setup() {

// initialize "ready trigger" pin for accepting external interrupt (falling edge trigger)

pinMode(PinReady, INPUT PULLUP); // use pull-up

attachInterrupt(digitalPinToInterrupt(PinReady), PinReadyTriggerISR, FALLING); // enable interrupt for falling
edge

// initialize serial port for "Serial Monitor"
Serial.begin(115200);

// initialize NSP32

nsp32.Init();
Serial.println("Init");

/ standby
nsp32.Standby(0);
Serial.println("Standby");

!/ wakeup
nsp32.Wakeup();
Serial.println("Wakeup");

I hello

nsp32.Hello(0);



Serial.println("Hello");

/ get sensor id
nsp32.GetSensorld(0);
Serial.println("GetSensorld");

char szSensorld[15]; // sensor id string buffer
nsp32.ExtractSensorldStr(szSensorld); // now we have sensor id string in szSensorld[]

Serial.print(F("sensor id = "));
Serial.println(szSensorld);

/ get wavelength
nsp32.GetWavelength(0);

WavelengthInfo infoW;

nsp32.ExtractWavelengthInfo(&infoW); // now we have all wavelength info in infoW, we can use e.g.
"infoW.Wavelength" to access the wavelength data array

Serial.print(F("Elements of wavelength = "));

//Serial.println(infoW.Wavelength[0]);

for(inti=0;1<75; i++){

Serial.printf("%d ",infoW.Wavelength[i]);
}

// spectrum acquisition
nsp32.AcqSpectrum(0, 32, 3, false); // integration time = 32; frame avg num = 3; disable AE

/I "AcqSpectrum" command takes longer time to execute, the return packet is not immediately available
// when the acquisition is done, a "ready trigger" will fire, and nsp32.GetReturnPacketSize() will be > 0
while (nsp32.GetReturnPacketSize() <= 0) {

// TODO: can go to sleep, and wakeup when "ready trigger" interrupt occurs

nsp32.UpdateStatus(); // call UpdateStatus() to check async result
J

SpectrumlInfo infoS;
nsp32.ExtractSpectrumInfo(&infoS); // now we have all spectrum info in infoW, we can use e.g. "infoS.Spectrum”
to access the spectrum data array

Serial.print(F("Elements of spectrum ="));

//Serial.println(infoS.Spectrum[0], 6);
for(inti=0;1<75; i++){
Serial.printf("%.6f ",infoS.Spectrum[0], 6);
}
}

void loop() {
§

IV. A3 %%
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A= |

ILV=F

PZSPIEERIU & SPIRYIUFEmode

SPI.begin(18, 19, 23, 22);

« EBNFEENSP32iE i sensor

s g ERAICS(5)ATT - (EBCEERRICS(22)a00]17?
ANS : 7ESPLbegin FHIETT ESP32 Default SPI Pins

SPI etHWc S ; Many ESP32 boards come with default SPI pins pre-assigned. The pin mapping for mostjpoards is
as follows:
SPI Mosi Miso SCLK cs
VSPI GPIO 23 GPIO 19 GPIO 18 GPIOS
HSPI GPIO 13 GPIO 12 GPIO 14 GPIO 15

4L
!

sensor id = (B-74 2C-3
Number of points = 75
Elements of wavelength =

390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 57

S 580 585 590 595 600 605 610 615 620 625 5 640 645 650 655 660 665 670 0 685 6 695 700 705 710 715 720 725 730 735 740 745
Elements of spectrum =

750 755 7!

0.000112 0.000169 0.000163 0.000150 0.000198 0.000260 0.000271 0.000214 0.000152 0.000110 ©.000119 0.000163 0.000219 0.000241 © 9 0.000127 0

54 0.000058 0.000138 0.000258 0.000361 0.000429 0.000436 0.0 3 ©.000296 0.0 S 0.000287 0.000266 0.000222 0.000200 0.000230 0.000274 0.0
00354 0.000460 0.000558 0.000582 0.000513 00420 0.00 9 0004 00505 0.000560 0.000599 0.000623 0.000652 0.000663 0.000656 0.00
0.000490 0.000315 0.000147 0.000047 0.000060 0.000159 0.000281 0.000361 0.000344 0.000239 0.000100 0.000000 0.000000 0.000003 0.000124 0.000260 0.0002

94 0.000137 000000 0.000000 000000 0.000000 0.000068 0.000506 0.000774
Elements of spectrum

609

0.000000 0.000000 0.000028 0.000154 0.000288 0.000362 0.000334 0.000215 0.000102 0.000051 0.000121 0.000246 0.000367 0.000418 0.000389 0.000293 0.0001

76 98 94 0.000169 0.000291

00319 0.000231 0.000220 0.000285 0.000361 0.00¢ 0.0 31 0.000255 0.000280 0.

00388 0.000516 0.000589 0.000577 0.000 . o 2 0.000584 0.000584 0.000582 0.000590 © 6 0652 0.000662 0.000634 0.000564
0.000448 0.000306 000183 0.000105 016 .00 0 000318 0.000194 0.00003 . )00 0.000071 0.000241 0.000372 0.0003
54 0.000127 0.000000 0.000000 0.

Elements of spectrum

0.000000 0.000032 0.000099 0.000132 0.000189 0.000263 0.000282 © ¢ 0.000117 0.000084 0.000154 0.000255 0.000342 0.000374 0.000349 0.0002
07 0.000153 0.000153 0.000202 0.000277 0.000335 0.000330 0.000268 0 2185 ©0.000172 0.000242 0.000346 0.000416 0.000439 0.000441 0.000460 0.000504 0.0

00589 0.000669 0.000685 0.000602 0.000450 0.000326 0.000293 0.000334 0.0004¢ 00467 0.000504 0.000535 0 2569 0. 614 ©.000663 0.000672 0.0

0.000416 000 0.000120 000130 0. 00244 100238 0.000213 0.000180 0.000145 0.000077 0.0000

27 ©.000275 0.000000 ©.000000 ©.000000 0.000000 0.000000 ©.000263 . 00060

Elements of spectrum =

0.000000 0.000112 0.000153 0.000180¢ 0.000220 0.000242 ©.000195 0.000104 0.000056 0.000089 0.000190 0.000275 0
5 0.000310 0.0002
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IV. 3% TCAG6507 datasheet

‘\_ﬂ

p 7]k B AP © i - ¥h datasheet » iHHR ¥ A © vt G Fles

https://www.ti.com/lit/ds/symlink/tca6507.pdf?ts=1695970436803 &ref url=https%253A%252F%
252Fwww.ti.com%252Fproduct%252FTCA6507%253Futm_source%253Dgoogle%2526utm_me
dium%253Dcpc%2526utm_campaign%253Dasc-int-null- :

44700045336317593 prodfolderdynamic-cpc-pf-google-



https://www.ti.com/lit/ds/symlink/tca6507.pdf?ts=1695970436803&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTCA6507%253Futm_source%253Dgoogle%2526utm_medium%253Dcpc%2526utm_campaign%253Dasc-int-null-44700045336317593_prodfolderdynamic-cpc-pf-google-tw_int%2526utm_content%253Dprodfolddynamic%2526ds_k%253DDYNAMIC%2BSEARCH%2BADS%2526DCM%253Dyes%2526gclid%253DCjwKCAjwyNSoBhA9EiwA5aYlb7JddEi5t0lPffNHRYaTY-DATnTsM2m6wT50RoShAkQ86KoaUz1-oRoCvgYQAvD_BwE%2526gclsrc%253Daw.ds
https://www.ti.com/lit/ds/symlink/tca6507.pdf?ts=1695970436803&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTCA6507%253Futm_source%253Dgoogle%2526utm_medium%253Dcpc%2526utm_campaign%253Dasc-int-null-44700045336317593_prodfolderdynamic-cpc-pf-google-tw_int%2526utm_content%253Dprodfolddynamic%2526ds_k%253DDYNAMIC%2BSEARCH%2BADS%2526DCM%253Dyes%2526gclid%253DCjwKCAjwyNSoBhA9EiwA5aYlb7JddEi5t0lPffNHRYaTY-DATnTsM2m6wT50RoShAkQ86KoaUz1-oRoCvgYQAvD_BwE%2526gclsrc%253Daw.ds
https://www.ti.com/lit/ds/symlink/tca6507.pdf?ts=1695970436803&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTCA6507%253Futm_source%253Dgoogle%2526utm_medium%253Dcpc%2526utm_campaign%253Dasc-int-null-44700045336317593_prodfolderdynamic-cpc-pf-google-tw_int%2526utm_content%253Dprodfolddynamic%2526ds_k%253DDYNAMIC%2BSEARCH%2BADS%2526DCM%253Dyes%2526gclid%253DCjwKCAjwyNSoBhA9EiwA5aYlb7JddEi5t0lPffNHRYaTY-DATnTsM2m6wT50RoShAkQ86KoaUz1-oRoCvgYQAvD_BwE%2526gclsrc%253Daw.ds
https://www.ti.com/lit/ds/symlink/tca6507.pdf?ts=1695970436803&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTCA6507%253Futm_source%253Dgoogle%2526utm_medium%253Dcpc%2526utm_campaign%253Dasc-int-null-44700045336317593_prodfolderdynamic-cpc-pf-google-tw_int%2526utm_content%253Dprodfolddynamic%2526ds_k%253DDYNAMIC%2BSEARCH%2BADS%2526DCM%253Dyes%2526gclid%253DCjwKCAjwyNSoBhA9EiwA5aYlb7JddEi5t0lPffNHRYaTY-DATnTsM2m6wT50RoShAkQ86KoaUz1-oRoCvgYQAvD_BwE%2526gclsrc%253Daw.ds

tw_int%?2526utm_content%253Dprodfolddynamic%2526ds k%253DDYNAMIC%2BSEARCH
%2BADS%2526DCM%253Dyes%2526gclid%253DCijwKCAjwyNSoBhA9EiwASaY1b7JddEiSt
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% i datasheet 2. {3 L E B E = 7 F { ¢z SelectO ~ Selectl ~ Select2 = B %7 7 % (register)

Fully on (FHEm R5EE)

Table 8. Select2, Select1, and Select0 Register States

SELECT2 SELECT1 SELECTO STATE

0 0 0 LED off (high impedance).

0 0 1 LED off (high impedance).

0 1 0 LED on with maximum intensity value of PWMO (ALD value or BRIGHT_FO value, depending
on One Shot / Master Intensity Register setting).

0 1 1 LED on with maximum inten§ny valqe of PWM1 (ALD value or BRIGHT_F1 value, depending
on One Shot / Master Intensity Register setting).

1 0 0 LED fully on (output low). Can be used as general-purpose output.

on at brightness set by One Shot / Master Intensity register.
1 1 0 LED blinking with intensity characteristics of BANKO (PWMO0).
1 1 LED blinking with intensity characteristics of BANK1 (PWM1).
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Table 9. Register 0x00 (Select0 Register)
BIT S0-7 S0-6 S0-5 S0-4 S0-3 S0-2 S0-1 50-0
DEFAULT XM 0 0 0 0 0 0 0

(1) X =Don't care.
Table 10 show the Register 0x01 (Select1 Register).

Table 10. Register (x01 (Select1 Register)
BIT S1-7 S1-6 S1-5 S14 S1-3 S1-2 S1-1 S1-0
1
DEFAULT X 0 0 0 0 0 0 0

(1) X =Don't care.
Table 11 show the Register 0x02 (Select2 Register).

Table 11. Register (x02 (Select2 Register)
BIT S2-7 S2.6 S2-5 524 52-3 S2-2 S2-1 52-0
DEFAULT XM 0 0 1 1 1 1 0

(1) X =Don't care.

i
Tl
av

THF AP R ed Select2 i B Y BenE ik

=
“J
.\.g
e
c]n\'
5

%  Select2=00011110 =0x1E
: Select2 = 00000000 = 0x00

V. 12C A4p B o F 5 (20 ) ¥ i)

pHEFDGAFE RCAAM e 70 FRBES S TE - M - AR - START
3R

\\\x} ﬂ;&

Condition ~ Stop Condition... % > 1 or p {7 Google :
https://wiki.csie.ncku.edu.tw/embedded/I12C

https://rexpighjl23.pixnet.net/blog/post/219960237

VI # 8 &r # 8 435 3 (TCA6507 datasheet)

8.5.2.1 Writes

To write on the I12C bus, the master sends a START condition on the bus with the address of the slave, as well
as the last bit (the R/W bit) set to 0, which signifies a write. After the slave sends the acknowledge bit, the master
then sends the register address of the register to which it wishes to write. The slave acknowledges again, letting
the master know it is ready. After this, the master starts sending the register data to the slave until the master
has sent all the data necessary (which can be only a single byte), and the master terminates the transmission
with a STOP condition.

Figure 14 shows an example of writing a single byte to a register.

I:’ Master controls SDA line
D Slave controls SDA line

Write to one register in a device

Device (Slave) Address (7 bits) Register Address N (8 bits) Data Byte to Register N (8 bits)

|S|1|0|0|0|1|0|1|0|A|B7|B€|BS|M|B§IBZ|BI|BO|A|D7|D6|DS|DA|D31DZ|D1|DO|Alﬂ
START R/W=0 ACK AIK ACK STOP
Figure 14. Write to Register

Figure 15 shows an example of writing to a Fully On register.
D Master controls SDA line
D Slave controls SDA line


https://wiki.csie.ncku.edu.tw/embedded/I2C
https://rexpighj123.pixnet.net/blog/post/219960237

8.5.2.2 Reads

Reading from a slave is very similar to writing, but requires some additional steps. To read from a slave, the
master must first instruct the slave which register it wishes to read from. This is done by the master starting off
the transmission in a similar fashion as the write, by sending the address with the R/W bit equal to 0 (signifying a
write), followed by the register address it wishes to read from. Once the slave acknowledges this register
address, the master sends a START condition again, followed by the slave address with the R/W bit set to 1
(signifying a read). This time, the slave acknowledges the read request, and the master releases the SDA bus,
but continues supplying the clock to the slave. During this part of the transaction, the master becomes the
master-receiver, and the slave becomes the slave-transmitter.

The master continues to send out the clock pulses, but releases the SDA line so that the slave can transmit data.
At the end of every byte of data, the master sends an ACK to the slave, letting the slave know that it is ready for
more data. Once the master has received the number of bytes it is expecting, it sends a NACK, signaling to the
slave to halt communications and release the bus. The master follows this up with a STOP condition.

Figure 16 shows an example of reading a single byte from a slave register.

D Master controls SDA line
D Slave controls SDA line

Read from one register in a device

Device (Slave) Address (7 bits) Register Address 0x03 (8 bits) Device (SIave)/Agdress (7 bits) Data Byte from Rijster 0x03 (8 bits)
/ \ s \ e N
|S[1|0|0|O|1|D|1|0|A|0|0|0|0|0|0|1|1|A|Sr|1|0|0|0]1|0|1|l|AID7|[)6|D5|D4|D3|DZ|Dl|DO|NA|P|

t 11 Tb o t1
START R/W=0 ACK ACK LTI R/W=1 ACK NACK STOP

Figure 16. Read From Register Example

8.5.3 Device Address
The address of the TCA8507 is shown in Figure 17.

Fixed Slave Address
[t lofofofs]of1[em]
Figure 17. TCA6507 Address
VIL a7 884258 (R Y * » 7 p {7 debug)
TR R T Wireh % 2 Datasheet ' & felp] » i 5 @%]p**} T %

#include <Wire.h>

//ESP32 12C #%riz. & TCA6507 Enable
#define SDA 21

#define SCL 22

#define EN 26

enum TCA_registers{
SELECTO = 0x00,
SELECT1 = 0x01,
SELECT2 = 0x02,
FADE ON TIME = 0x03,
FULLY ON TIME = 0x04,
FADE OFF TIME = 0x05,
FIRST FULLY OFF TIME = 0x06,
SECOND FULLY OFF TIME = 0x06,
MAXIMUM INTENSITY = 0x08,
ONE SHOT = 0x09,
INITIALIZATION = 0x10,

}s

int8 t TCA writeBytes(uint8_t devAddr, uint8 t regAddr, uint8 _t length, uint8 t *data){
uint8_t status = 0;

Wire.beginTransmission(devAddr);
Wire.write(regAddr);

for (uint8 ti=0;1<length; i++) {
Wire.write((uint8_t) data[i]);
b



status = Wire.end Transmission();
return status == 0;

}

int8 t TCA writeByte(uint8 t devAddr, uint8 t regAddr, uint8_t data){
return TCA_writeBytes(devAddr, regAddr, 1, &data);

}
int8 t TCA read(uint8 t devAddr, uint8 t regAddr, uint8 t length, uint8 t *data, uintl16 t timeout){

int8 t count = 0;
uint32_ttl = millis();

for (uint8_t k = 0; k <length; k += std::min<int>(length, BUFFER LENGTH)) {
Wire.beginTransmission(devAddr);
Wire.write(regAddr);
Wire.endTransmission();

Wire.requestFrom(devAddr, (uint8_t) std::min<int> (length - k, BUFFER LENGTH));

for (; Wire.available() && (timeout == 0 || millis() - t1 < timeout); count++) {
data[count] = Wire.read();
H
H

if (timeout > 0 && millis() - t1 >= timeout && count < length) count = -1; // timeout

return count;

}

bool TCA _isConnected(){
uint8_t result = 0;

return ( TCA_read(device address, SELECTO, 1, &result, 0) == 1);
H

void setup() {
Serial.begin(115200);

Wire.begin(SDA, SCL);

pinMode(EN, OUTPUT);
digitalWrite(EN, LOW);
delay(20);

digital Write(EN, HIGH);
delay(20);

if(TCA_isConnected()){
Serial.print("TCA6507 connected!!");
H
else{
Serial.print("TCA6507 doesn't connected.");
H
H

void loop() {
/lon_off fis ¥ LCD ¥ %+ ¥ 0 % jgi- ke
/| %3 Serial port #74] 2 3 on_off & [g 1 §j+1 BEM %
if(on_off % 2 == 1){
uint8_t selects[3] = {0x00, 0x00, Ox1E};
TCA_writeByte(device address, SELECT?2, selects[2]);
H



if(on_off % 2 == 0){
TCA_ writeByte(device address, SELECT2, 0x00);
b
b
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IV. 3%

IS Ay [ N ) k) 2. L= sz 2 N . [ £ =T
#-nsp32 iR e F R R FE- B oosvAh 0 BRI 20 L FH
(&% 4 = 5% AL §T 24 ix)
A B C D E F G H I J K L M N o] P Q R s T u
1 0.141423 0.124415 0087908 0.071854 0.060097 0.046761 0.010237 0 0 0018226 0067754 0.096066 0.005013 0.083144 0.077954 0.086032 0.113054 0.126783 0.129155 0.009534 (.054600
2 0 0 0 0.009317 0.0937%8 0.152503 0.148933 0.089187 0.013224 0 0 0 0 0.023549 0035865 0.02282 0.014336 0024739 0.055826 0.074221 0.066035
3 [1] 0 0 0 0.064525 0128475 0.136255 0024401 0039196 0006434 000531 0017853 0.033385 0.044016 0.051031 0.050086 0.060430 0074929 0080002 0.071851 0.05806
4 0 000903 0027235 0.069954 0.080887 0.067374 0.044753 0022634 0.002714 0 0 0 1] 0 0016162 0.046442 0.067314 0.081162 0.083788 0.082265 0.082158
S 0069846 0.077434 0090922 0.079291 0.03051 0 Q 0 0 0 0.060433 0.107107 0120181 0.127548 0.118058 0.102975 0.081057 0.046339 0.010349 0 0011752
6  0.109613 0075724 007279 0.042146 0.040855 0038135 0.025566 0.014048 0018211 0.043863 0.050283 005551 0.025852 4] 0 a 0 003333 0065205 0.0592 0.035048
7 0 0 0016485 0.105553 0.084878 0 0 1] 1] 1] 0 0 1] a 0 a 0 000974 0025895 0.030141 0.025338
8 (083899 0079176 0.051749 0.040215 0.031625 0.017715 0.0068% 0007676 0.020762 0.038704 0051133 0.048329 0.037319 0.026648 0.021976 0.024617 0.033393 0034727 0.028767 0.013538 0.004815
9 0.147409 0.113005 0.065441 4] a 0 0 0062171 0105938 0.112457 0.000755 0.041707 4] 4] 0 0008339 0.026457 0.028362 0031751 0.04268 0.054674
10 0 0 0 1] 0 007972 0.141427 0.142272 0101737 0054027 0.027276 0 1] a 0 0015623 0025701 00368528 006509 0.093084 0.102114
11 0.0200%4 0.015778 0043245 0.056037 0.046636 0.005412 Q 0 0 0 0 0.022213 0.036945 0.023473 0.017638 0.024222 0037713 0.046475 0.035655 0.012261 0
12 0177446 0.12658 0.077017 4] a 0 0 0042172 0.077245 0092398 0.066202 0064727 0.036847 0.009997 0 a 0 0000061 00068211 0.00669 0009016
13 0.001743 0 0 0 0015128 0.016552 0 ] 4] 0 0043221 0066623 0.062372 0.0356685 0017165 0017259 0025354 0020643 0030531 0.028075 0.023414
14 0087017 0.06503 0.023 0 1] 0 0 0003268 0.034427 0063119 0.082393 0082092 0.063493 (.023552 0 1] 0 Q 0 0056327 0.0%8771
15 0079126 0.086205 0.085751 0.081756 0.049812 0.001558 0 o 0 0 0 0031422 0.085466 0.142511 0.165856 0.132321 0.071899 0.021002 o 4] 0
16 0 o] 0 0015555 0.04233 0.035535 0.005286 ] 1] 0 0018324 0041367 0.031024 0.005272 0 0001255 0037868 0.06584 0081745 0.057928 0.018208
17 0.085014 0.076425 0046594 0.049125 0.064661 0.080347 0.076085 0.045747 0.011465 0 0 001033 0.025637 0.033987 0.052556 0.06374 0.084449 0.0870%5 0.064858 0.064195 0.031472
18 0322255 0.282859 0206434 0107012 0.023227 0 0 ] 4] 0 0 0004164 0.036226 0082992 0.119712 0.127094 0.101999 0.062876 0030824 0.017005 0.011049
19 0225028 0.168847 0.108718 0.013145 1] 0 0 0 0024859 006967 0.105697 0.118661 0120258 0.106318 0.079317 0.042584 0 0 ] 0 1]
20 0 0 0 0.013749 0.050465 0.073256 0.061504 0052345 0.006021 0 0 0 000348 0017435 003799 0055396 0.056351 0.04505 0.031537 0.015976 0.001029
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> eloquent_tinyml

EloquentTinyML.h

main.cpp

spectrum_model.h
> test

.gitignore

EloquentTinyML

platformio.ini
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#include <Arduino.h>

#include "EloquentTinyML.h"

#include "eloquent tinyml/tensorflow.h"

#include "sine_model.h" // TinyML 3

#define NUMBER OF INPUTS 1

#define NUMBER _OF OUTPUTS 1

#define TENSOR_ARENA SIZE 2 * 1024 // 4] 8 * sz fp 48+ -]

Eloquent:: TinyML:: TensorFlow::MutableTensorFlow<NUMBER OF INPUTS, NUMBER OF OUTPUTS,
TENSOR_ARENA_SIZE> tf;

void setup() {
Serial.begin(115200);

tf.addBuiltinOp(BuiltinOperator FULLY CONNECTED, Register FULLY CONNECTED(), 1, 9);

tf.begin((unsigned char*) model data); / % » -3

H
void loop() {

JEEAES x oy FERTAR
float x = 3.14 * random(101) / 100;
float y = sin(x) * cos(x);

float input[1] = {x};

float predicted = tf.predict(input);
Serial.print("Data: f(");
Serial.print(x);

Serial.print(") =");

Serial.print(y);

Serial.print("\t predicted: ");
Serial.println(predicted);

delay(100);

TRF - GIARV(RY * > p {7 debug)

#include "EloquentTinyML.h"
#include "eloquent_tinyml/tensorflow.h"

#include "spectrum_model.h"

#define NUMBER_OF INPUTS 25

#define NUMBER_OF OUTPUTS 2

#define TENSOR_ARENA _SIZE 4 * 1024 // #-3]# * et~ /]
Eloquent::TinyML::TensorFlow::MutableTensorFlow <NUMBER OF INPUTS, NUMBER OF OUTPUTS,
TENSOR_ARENA_ SIZE> tf;

void setup() {
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Serial.begin(115200);

tf.addBuiltinOp(BuiltinOperator FULLY CONNECTED, Register FULLY CONNECTED(), 1, 9);
tf.addBuiltinOp(BuiltinOperator SOFTMAX, Register SOFTMAX(), 1, 1);
tf.addBuiltinOp(BuiltinOperator LOGISTIC, Register LOGISTIC(), 1, 1);

tf.begin((unsigned char*) model data);

float test_list[25] = {0.0, 0.003030717, 0.018056406, 0.007386915, 0.0, 0.001869699, 0.000449, 0.000718,
0.006982542, 0.016715601, 0.024452891, 0.028154038, 0.047208875, 0.047339678, 0.033032645,
0.029521797, 0.03147052, 0.026025888, 0.033922244, 0.060511492, 0.07208954, 0.056529667, 0.035075348,
0.06048418, 0.022952799};

Serial.printf("Std features =");
/*for(int i = 0; 1 < NOP; i++){
if(i % 3 == 0){
std_features[i / 3] = (float) std_spec][i];
Serial.printf("%.6f ", std_features[i/ 3]);
H
3/
float prediction[2] = {};

tf.predict(test_list, prediction);
//tf.predict(std_features, prediction);
Serial.printf("\nReslut of predict : %.2f, %.2{", prediction[0], prediction[1]);

void loop() {
}



