Fotometrie — konkretni priklad k reseni

asi nejbéznéjsi bioanalyticky system
zdroj svétla, absorbce — pokles intenzity pri pruchodu
kyvetou se vzorkem, detektor intenzity prosiého svétla

pokrocCilé meéreni intenzity svetla fotodiodou —
soucastka s drobnou elektronikou nebo modul

1) koncepce bezdratoveé ovladaného fotometru
2) integrovany modul spektrofotometru
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Dilci celky reseni

co bude zdrojem svetla

co bude detektorem

jaky mikrokontroler

zpusob komunikace

potrebujeme display?

jak se bude napajet

ovladaci sw (arduino)

vnejsi sw pro zobrazeni a zaznam dat
opticka konstrukce a kyveta
mechanicka krabicka



Zdroj svetia

= standardné — lampa halogenova, deuteriova (pro UV),
xenonova vybojka ... velké, drahé, energeticky narocné

= pro prenosny systém — LED nebo laserova LED



Zdroj svetla

= standardné — lampa halogenova, deuteriova (pro UV), xenonova
vybojka ... velké, drahé, energeticky narocné

= LED - skala poskytujici

o , . , Color Peak
ruzneé barvy (tj. vinove e Sof Temperstwe Wavelength
4 S 44 4 Suffix Description Chemistry Elements (CCT Typ) (A / x-coord)

delky)5 SIrsi pasmo H High Efficiency Red GaP 2 ~ 700
. . vwv v SR Super Red GaAlAs 3 i 660
d nes I bezne SR Super Red AllnGaP 4 ~ 660
H .r z Sl Super High Intensity Red AlnGaP 4 - 636
eX|StUJ| (drahe"') | High Intensity Red GaAsP 3 ~ 635
- Zl TS AlinGaP Red AllnGaP 4 ~ 640
u R B LED - komblnace SO Super Orange AlinGaP 4 il 610
v s A Amber GaAsP 3 ~ 605
Ze trl barev SY Super Yellow AlinGaP 4 ~ 590
w r V4 Y TS AlinGaP Yellow AllnGaP 4 st 590
= svetelny vykon — dle Y Yellow GaAsP 3 ~ 590
w ” ” SUG Super Ultra Green AllnGaP 4 = 574
OcekavanyCh A G Green GaP 2 g 565
, - y SG Super Green GaP 2 ~ 565
= uhel vyzarovani — PG Pure Green GaP 2 - 555
vas » , UPG Ultra Pure Green InGaN 3 n 525
radej | UZky UEG Ultra Emerald Green InGaN 3 ~ 500
UsSB Ultra Super Blue InGaN 3 o 470
uv Ultra Violet InGaN 3 ~ 410
, . SuUv Super Violet InGaN 3 o= 380
= _ Vykon , jen T Turquoise InGaN 3 - 0.19
- . . \ Violet / Purple InGaN 3 ~ 0.22
nékolik vin. délek P Pink InGaN 3 - 033

MW (Warm) Warm White InGaN 3 3000K e

407, 532, 650 Nnm NW (Neutral) Neutral White InGaN 3 4000K ~

UW (Cool) Cool White InGaN 3 6000K B




Moznosti a format

= odkud: elektroshop (GM), velkosklad na webu (TME, Farnell, Digikey,
...), renomovani vvrobci (Thorlabs, Edmund Optics. Roithner)

High-Power UV LEDs with Ball Unmounted LEDs in SMT
Unmounted LEDs Lens Pigtailed LEDs, MM Fiber Packages LEDs on Metal-Core PCBs

% - . | ' \ Q I'IT'I' il 1|

High-Power Solis® LEDs for Cage-Compatible Diffuse
Mounted LEDs Collimated LEDs Microscopy Backlight LED Fiber-Coupled LEDs

« = D

b LEDs in the UV, Visible, or IR Spectral Ranges
> Broadband Light Sources
T LD o 255-340 nm 300 Eur
375-1600 nm 10-20 Eur

Application Idea

> Compatible with Versatile LED Mounts in LEDMF Mount
(Post Not Included)
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UV LED with
Aspheric Glass Lens

LED Mount



Detektor / fotodioda

dle oblasti vinovych délek, pro VIS BPW21

osviceni vyvola proud — my ale chceme merit
napéti — pouzijeme operacni zesilovac ve funkci
transimpedancniho zesilovace

vystupni napéti je umeéerné intenzite svetla
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Detektor - modul

TSL2591 - fotodioda doplnéna obvodem
zesilovace, A/D prevodnikem, 12C prenos
rovnou poskytne digitalni data _
kombinuje dveé fotodiody - Sirokopasmovou fa.-
pro VIS, IR) a IR, navic umozni urcit uroven "
osvétleni v obrovském rozsahu 1 : 6x108 / 188 pLux az 88 000 Lux

Ize nastavit zesileni LOW 1x MED 25x HIGH 428x gain a integracni
cas 100, 200, 300, 400, 500, 600 ms — kombinace pak urci dynamicky
rozsah; nejcitlivejsi pro 428x a 600 ms

pripoji se standardné 12C — GND, Vin 3.7 az 5V, SDA, SCL

uzsi vymezeni detekovanych vinovych délek — predradi se filtr
(band-pass) vymezi zadany interval
zaostreni — coCka, (objektiv)



#include
#include
#include
#include
#include

<U8x8lib.h>
<Adafruit BMP085.h>
<Wire.h>
<Adafruit_Sensor.h>
"Adafruit TSL2591.h"

Xiao — TSL2591

U8X8 SSD1306_ 128X64 NONAME HW I2C u8x8(/* reset=*/ U8X8 PIN NONE) ;
Adafruit TSL2591 tsl = Adafruit TSL2591(2591); // pass number for the sensor identifier

char buf[10],£1t[10];

void setup(void) {

float t;

u8x8.begin () ; u8x8.setPowerSave (0); u8x8.setFont (u8x8 font amstrad cpc_extended r);
Serial.begin(9600); Seriall.begin(9600); // BT HCO06, pin 1234
if (tsl.begin()) { Serial.println("Found a TSL2591 sensor"); }

else { Serial.println("No sensor found ...
tsl.setGain (TSL2591 GAIN MED) ;

check your wiring?"); while (1); }

// LOW 1lx MED 25x HIGH 428x gain

tsl.setTiming (TSL2591 INTEGRATIONTIME 300Ms); // 100, 200, 300, 400, 500, 600

void loop (void) {

u8x8.clear(); uintl6é_t x =

sprintf (buf,

tsl.getLuminosity (TSL2591 VISIBLE); //dtostrf(x,5,1,£flt);
"%$d" ,x); u8x8.drawString(1l,0,buf);

Serial .println(buf); Seriall.println(buf); delay(1000);




Spektrum?

= ano ... Hamamatsu CMOS modul

Smartphone application
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C12880

high-sensitivity, ultra-compact (fingertip sized) spectrometer head for
long wavelength region (340 to 850 nm, spectral resolution: 15 nm)

hermetically sealed packaging - improved humidity resistance
suitable for integration into a variety of compact devices

size: 20.1 X 12.5 X 10.1 mm, weight: 5 g
laptop / PC / Raspberry Pi

Jupyter notebook
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Spe ktrofotometr https://doi.org/10.1016/j.0hx.2020.e00108

zakladem miniaturni modul C12880 od Hamamatsu
ovladani pres BT smartphonem — vyznamné zjednoduseni
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Aplikace do Androidu

= naprogramovano ve webovém IDE MIT Applinventor 2
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