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ABSTRACT

This project is based on the problem of waste. It is not classified waste

causes pollution the environment, we have made Smart bin was to teach the

children new generation recalled segregated by it.This machine recive waste four

type such as glass bottle,plastic bottle,canand milk box but it was calculated

plastic bottles only. The calculation of the money of waste bottles, which are

scheduled.
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2.1. Infrared Proximity Sensor

31]"?12.1 Infrared Proximity Sensor
Infrared Proximity Sensor iumuwesinszes ldndnnisaeviouvosiy
Sunnise awsarvuaszerlumsineuldlaeusuanl Potentiometer ¥4y
Tut29 3-80 CM Output Wuwuu Digital Wlwides 5V ssesvhanlslifiu ascm

EUﬁZ.Z N30 Infrared Proximity Sensor U Arduino



2.2. LCD 16x2

5U#2.3 LCD 16x2

#1771 LCD geunanndi Liquid Crystal Display Faduaedivingnannwdn
p3aReaIa) vanNIRofunaiteasilindosaing ieMisendn Backlight ey wle
finnsudesnszualrifiadnlunsgsuiingn Aagvilinanlusauas vlvuaianan
W Backlight wanstiusuuveinge dusuilaundntaiull sxdiafiunnsnafuny
avasndnadanen wWu Bl vie AR vililoussluinefasnuduimlsded
g1 ud iU undsdenaniue LCD sznuady 2 uwuulvgiqnudnumnenns
WERNAIL

1. Character LCD [Wuaanuaninatdufisnesniuya uuusen i 98 LCD
QUIR 16x2 WNeadlu 1 o) Sfenusldls 16 67 wazilnamue 2 ussvialniganu
d91 20x4 8Dy 1w dfdnuslale 20 /1 wariivavua 2 ussvia

2. Graphic LCD Wusefiannsaimusldinesliudazaauuntiseduuas wie
Uaosuaseenly vhliaeiannsoadeguiunuuniesld messyrunazseyly
Snuwnueessuaugn (Pixels) Tulwazlud 1wy 126x64 vanefisefiiliuaugaany
wwauey 128 90 wazilanuuuas 64 0
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ANSYBUADATLABAL 2 WUU

. madeusawuuvuny - Wunsileusiess LCD Whiuuesa Arduino
Taeass Insazuvadunis@eusouuu ¢ Jn wavnsdeusowuu 8 O lu
Arduino aileuifousenuu 4 96 Weswnldanglunisdeusetosnmin

. madeudeuuuaynsy - Wumsifesaiuae LCD Mulugaulasgiiuy
Msdeusaiuae LCD annkuuriny indunmsidensewuuduildanstios
i 1u sleluga 12 Serial Interface avidumaulugaidonidnfus
20 LCD udilduadn Arduino WWensieruueialugariuluslaees 12C vinld
Toanaiiies 4 (@ Avilvuinesuansnateemsnggoonuils

2.2.1 mssie LCD laeld 12C

98 LCD fifinnsidaudenuy 12¢ Wiadundnathainnisidousswuy
Serial 9:1fuaa LCD sssumvnlufivnwdeuduuesa 12C Bus fivinlnnsldauld
azmnBluusedndaniu VR dwiuliuanuiduresas Tusuuuy 12 a¢ldan
Tunsieudeiu Microcontroller iee & 1 (wuu Parallel 14 16 1) Gawinlvild
sl ieuasaznnund iy

T e

Ui2.4 #gunsal 12

Tumsueusiedany Tagiluae LCD asiidiuaiuny (Controller) o
Tusuds fldaunsadesiaddsdmiunuaunsviinuuese LCD
(120) Wwieafuifuge LCD wuusssun Aesvaddsifldlunmseueuiiy
wisloufu wisnefumssiguuuulunssudedoya



1. GND 1Ju Ground 1419521779 Ground ¥895%UU Microcontroller fiu
LCD

2. vee Wulnidsnsasiideuliiu LCD fvuna +5VDC
3. SDA (Serial Data) {uv9ildlunissudadoys
4. SCL (Serial Clock) {undeysyrauninilunisiudstoya

gﬂﬁz.s ANSHa LCD AU 12C

2.3 Servo Motor

gﬂ‘ﬁz.é Servo Motor



§13U Servo motor 1 fismesiufe Wunemesiiinisaurunns
\deuivesu (State) liesillussey A yunsyu Tegldnismunuiuy
Uaunau (Feedback control)

2.4 Load cell

gﬂﬁZ.T Load cell

Ivianwa ﬂaaﬂﬂimmanmauaaﬁ‘imﬂaammaaLL%&IﬂLUuamﬁmm“LWﬂw
(NIETALEDS) mmﬂaqmmlm%ﬂﬁl,maamiﬂ&msammmmmuaawumau
PnMsulasvsnamans LssaggnameduldainasildauguswesEnuna
uayauINAUAIANSLURSUIUSH (P slleSeR) Auduguanadifin wasws
finazUsgnaulufeamunadmdsinFensslugiuvurenmsisglu Used us
Tnanwafiuseneude amnnaiemiwioassiafdlfisuiy dyanaliiidne
sanldilinasiiauaiesldifaaladuasosnsnisvenadgaadienisly
sunsalvenedyrauneuiavgmiclulFols FuporAsifterunmALslnan
wariau 80% tuluelaamung Tnglvanmawuuamunatuvadudn 2
Ussavilvie) Ao sawauuuldusena senuuusnifisldusnnasuuilvaniaad
way Wanwauuulduseis ssnuuuaiieldussdwilanwadesnainiiu

2.4.1 Load cell wuuldusena

Single End Shear Beam-flaailglunnstaumiinludy uwinssus 250 Alansu fis
10 fiu U nstatntniu-nseluty neulassaslunauiuBuussazii luwnay



= =2 v %o o P o & v ow o w
mounan 1Wusu maaadszinvilldanulasdauateauviaindugiu wasdes
1M9EIURUA DNAUAL

Double End Shear Beam-Inamwadsvinniiniloufiuii Single End Shear
Beam §117u 2 iy Sl wauamumnaunntu vrldldeuasden
1nntu mstnsadunsEaaneansinsdisanginiugiu udnhdennemse
nans IneflgnueauasiiBaddauasivanea tWielvianusavdulsustlivgn
vl Tnamwausznniiienldlumdiiiimtnun wugwdelalaidoun
Tug) daust 10 6 G 50 du Tnevginnl v vosfmielela

Single Point-aankuusnd mSusnusuIaLan dninfas 2 Alansy fv 800
Alansu Tdaulngdnluameainagudnas

Bending Beam-Inanwausztnviliilasiasunduauss innulasmswdassdn
nafivatefiunils Feaslidyanlannvuiaussnaliuan saus 25 Alansu s
500 Alansy

Pancake-%aE%EJﬂﬁmmﬂgﬂmaﬂamaﬂwamLsuaﬂismwﬁ Pancake tJulvianiaad
T lfeiuusnauasuseis vuinsaus 500 Alandu fa 500 fu Wulnaniadil
ATILiLE1E RN Linearity Wag Hysteresis agfluseiu 0.05% Wipsannil
SnavamunnnIaaasladu

Canister-lnanwagunsansyuen wileunsedas Tofuusne danuusiugngs lag
A1 Linearity Wag Hysteresis agluszdu 0.05% sileuldvinpTostemnlundesnis
enuiugnged WanfiupTosdssnusvn dvwasaus 200 Alandu s 20 iy

2.4.2 Load cell wuuldunsans
S Beam-luaaiaausetanilgaulag wuaud iif 09n1589NaIuUane LYUIARILG 2
Alansu fia 5 Ay



2.5 Tuga HXT711

sU#i2.8 HX711
Tuga HX711 [Wulugadmiuretedyaiaann Load Cell Wuwaiin

=

St Faunduneatiesunng ﬁaimaaﬁﬁ]mmaﬁmvmgm panldudanafdnea
2abit 12C Wilianansan Arduino NodeMCU Raspberry Pi #1358 MCU 3uqan
st mtnliieg sedeusodh MCU i 2 duuarinidos 2 & aanseld
ThFealdweus 2.6-5.5v uaeBrduvadupaausaseiu LoadCell Iéias sy
MuUsensy
2.6 TUsunsu Adruino

Arduino unwidnd 1ud 81980 vise i3endt 91gely Aldliie
wisnglalgnrevaulsn Arduino A Open-Source Platform duiunisasng
funuunedidnmseiing lnednsismneli Arduine Platform 1y Platform i
$emonsleany, lag Arduino Platform Uszneulunas

180U Hardware fi

. uesddnvseiinduumdnitiililasroulnsaiaed (MCU) Wududiundn gn
tusznausauiuaunsadidnnsetnddu eliiesensldau vied
Sunfiuln uade Arduino lagueda Arduino wsiiivanegulndentd Tnglu
uwiagguenaiaMuusnAiiluFesesunueiuein videaln wWu $1udu
Yo fuddan, ussulnild, Ysgdvsnmaes MCU Wudu

2 @iy Software e

e 09 Arduino Wunendmiuleulusunsumugu MCU, dhensaliuy
Weiunen C/C++



Arduino IDE WulaSesdadnsuidsuluswnsusmieniwl Arduino, Aaulng
TUsunsu (Compile) wazdnlnanlswnsuasussa (Upload)

5U12.9 Arduino Uno
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UNd 3
35N1SANLTUIU

3.1 N1SEaY1 LCD16X2 NU arduino
LCD %ia 12C14 LCD wiln 12C 51888 ununtosUssndnnisnanesai

Taig18uds LCD #ila 12¢ 1§ 4 91LCD aldlunsuansendynaeuideniléan

19IWVIVBINAT FSR ipiagivum Anuduianuazgeaalaenissey) LED

91 Ve ApLUIAUYa +5V
91 GND  #i9i1iuen GND
-1 SDA SiBLnAuY) Ad
-1 SCL -~ Aplnnuan A5

3.2 MS#aY1 Sensor NU Arduino
AN5782995 Infrared Sensor

Arduino Sensor

5V VCC (1Lm)
GND GND (+38/3)
pin 2 AQ (WE89)
3.3 N15618v1 Servo iU Arduino
Servo Arduino
Output GG pin 9
Veo  Aums 5V
Gnd  Hiwna Gnd
3.4 N36i8 HX711 AU Arduino
HX711 Arduino
Vcc 5V

SCK A0

11



GND
DT
3.5 Arduino UNO

12

GND
Al

Fanld Arduino UNO R3 s1zdesianisanunasiduuesadmsuna

U

Suduldeu Arduino flausinsessunnnlaglisaaldou pin 197

s18az198a Arduino UNO R3
Tulasaeulnsutass

wra sl

Tl bz

T (1wl 3)

URINDE 1/O

YDA BNBUYH

aszualwiy DC #aan 1/0
nszualwinean DC dmsuan 3.3V
Flash Memory

SRAM

EEPROM

Clock Speed

ATmega328

5V

7-12V

6-20V

14 91 (6 595U ANALUU PWM)
6 U

40 mA

50 mA

32 KB (ATmega328)
2 KB (ATmega328)
1 KB (ATmega328)

16 MHz
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3.6 N1SABHXT711AULoadCell

iuan@i":ﬁ'a M5

~

AnAsivanLTa
lunAmanugnas

nanisal

1kg

A 4

Tuang M4

31]17i3.1 avAUsENBUYBiLoad cell




3.7 N5 Output Y4 Load Cell
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Load Cell Characteristics

Force in kN

Qutput Voltage in V

sUTi3.2 nsmloutputaasioad cell
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195971999

[1] https://www.youtube.com/watch?v=f5WPMTvTx7Ms

[2] http://www.myarduino.net/product/60/hx711-weight-sensor-
amplifier-module-dual-channel-hx711-for-load-cell

[3] https://circuitdigest.com/microcontroller-projects/arduino-servo-
motor-control-code-and-circuit

[4] http://www.myarduino.net/product/919/load-cell-weight-sensor-1-kg
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#include "HX711.h"

#include <LiquidCrystal_12C.h> //madaude
#include <Servo.h>

#define 12C_ADDR 0x27

#define DOUT Al

#define CLK A2

HX711 scale(A1, A2);// parameter "gain" is ommited; the default value
128 is used by the library

int sensor = 6; // YssmAaauUsily Sensor

int x = 0; /ANINYULYDS

int i = 0; /37UUVA

unsigned long previousTime = 0;

int setTime = 10; //1873U

int start = 0; /fuusnissinsuvasiedduiuameaunan
LiquidCrystal_12C lcd(I2C_ADDR,16,2);

Servo coinServo,servol, servo2, servo3, servod; // create servo object

to control a servo

float weight = 0;

bool detected = false;

void setup() {
Serial.begin(38400);

led.init(); // initialize the lcd
led.init();

// Print a message to the LCD.
lcd.backlight();
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Serial.println("Setup");

lcd.setCursor(0, 0);

led.print("Setup");

delay(500);

servol.attach(5); // attaches the servo on pin 5 to the servo object
servo2.attach(9); // attaches the servo on pin 9 to the servo object
servo3.attach(6); // attaches the servo on pin 6 to the servo object
servod.attach(10); // attaches the servo on pin 10 to the servo object
servoDefault(); // oiginal position

delay(500);

coinServo.attach(11);

coinServo.write(60);

delay(500);

Serial.println("Servo Attached");

led.clear();

lcd.setCursor(0, 0);

lcd.printlin("Servo Attached");

delay(500);

lcd.clear();

lcd.setCursor(3, 0);
led.print("57010179");
lcd.setCursor(3, 1);
led.print("57010612");

delay(2000);
lcd.setCursor(3, 0);
led.print(" "%
lcd.setCursor(3, 1);
led.print(" %

pinMode(sensor,INPUT);



lcd.setCursor(5,0); // TUTisasnesh 5 waai 1
lcd.print("BOTTLE"); // wanswaA131 Product
lcd.setCursor(3,1); // TUfignenusd 3 waafi 2
led.print("COUNT = "); // wansnaA1d1 Product
lcd.setCursor(11,1); // WUiidiadnwsdl 11 uaad 2
led.print(); // wdnsA1@9 Digital 88nNL190

scale.set_scale(2280.f); // this value is obtained by
calibrating the scale with known weights; see the README for details

scale.tare(); // reset the scale to 0

Serial.printin("Scale Calibrated");

delay(500);

Serial.println("Start");
delay(500);
}

void loop() {

unsigned long showTime = millis();
weight = scale.get_units(20);
Serial.print("Weight:\t");
Serial.println(weight);

//x = digitalRead(sensor);

if(weight>5.00){
detected = true;
}elsef
detected = false;

X =03

30
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servoDefault();

}

//Can
while(detected == true && (weight>=12.00 && weight<15.50)){
Serial.printin("Can");
=1
delay(1000);
servo2.write(180); // open position
delay(1000);
servod.write(180); // open position
delay(2000);
weightCheck(); // Check

//Plastic Bottle
while(detected == true && (weight>16.00 && weight<17.50)){
Serial.printin("Plastic Bottle");
=1
delay(1000);
servod.write(0); // open position
delay(1000);
servo2.write(0); // open position
delay(2000);
if (x==1 && i < 2) /A" 0 A529FUTAY FuA0 udruanluiSesqaudies
MUY
{
i = i+1;
\cd.setCursor(11,1); /7 WUiifiadnwsil 11 unail 2
led.print(i); // wdAIAR1UB9Y1 Digital 99nNY199



Serial.println(i);
delay(1000);
4
start = 1;
previousTime = showTime;
}
weightCheck(); // Check

//milk box
while(detected == true && (weight>9.00 && weight<11.50)){
Serial.printin("Milk Box");
/7% = 1;
delay(1000);
servo2.write(180); // open position
delay(1000);
servod.write(180); // open position
delay(2000);
weightCheck(); // Check

//glass bottle
while(detected == true && (weight>130.00 && weight<150.50)){
Serial.println("Glass Bottle");

fhxe= 1

//delay(1000);

servo3.write(0); // open position
delay(1000);

//servol.write(0); // open position

//delay(3000);
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weightCheck(; // Check

if(start == 1) //3uSuavigausan
{

Serial.println((showTime - previousTime) / 1000); //BuTuRaus
Watasaatuat lvauiunngaduviala lunns1000 e luldnulediaaduani

if((showTime - previousTime) / 1000 >= setTime) //8waaniisuld
WNNIvEaWNAULIBNTIRGLS...
{
start = 0; /8 lsiesluran 2 uriiozuansdn faaviufuriasuung
? wduatasidalifduduay 0 van
lcd.setCursor(12,1); // TUfigdnesii 12 waad 2
led.print('?");
delay(2000);
ixQ;
lcd.setCursor(11,1); // LUfigsnesi 12 uadd 2
led.pN D' )
led.setCursor(11,1); 7/ WWfigasnusil 12 waafl 2
led.print(i);

servoDefault();

if (i == 2) //&Kiav2 udrazuanaavsuEY wWisaue $ udniliwes
Tanyuviaudednds (0) ATesounenay udaweslavzngmiraudeids
(90)

{



}

start = 0;

lcd.setCursor(11,1); // TUfisasnusil 11 uaddi 2
lcd.print(i);

delay(500);

lcd.setCursor(12,1); // TUfigasnesil 12 uandl 2
led.print('$");

delay(1000);

coinServo.write(90); //servo 11914
delay(650);

coinServo.write(45); //servo vigIf

I = 0;

lcd.setCursor(11,1); /7 [Ufidiadnusit 12 unail 2
led.print(" ");

lcd.setCursor(11,1); // WWiidasnusil 12 g 2
led.print(i);

servoDefault();

//return i;

//delay(500);

//scale.power_up();

void servoDefault(){

servol.write(90); // oiginal position

servo2.write(90); // oiginal position
servo3.write(90); // oiginal position
servod.write(90);
delay(1000);

XK=

// oiginal position

34



void weightCheck(){
weight = scale.get_units();
if(weight<5.00 && weight<0.00){
detected = false;
servoDefault();

x = 0;
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24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales

DESCRIPTION

Based on Avia Semiconductor’s patented
technology, HX711 is a precision 24-bit analog-
to-digital converter (ADC) designed for weigh
scales and industrial control applications to
interface directly with a bridge sensor.

The input multiplexer selects either Channel A
or B differential input to the low-noise
programmable gain amplifier (PGA). Channel A
can be programmed with a gain of 128 or 64,
corresponding to a full-scale differential input
voltage of £20mV or +40mV respectively, when
a 5V supply is connected to AVDD analog power
supply pin. Channel B has a fixed gain of 32. On-
chip power supply regulator eliminates the need
for an external supply regulator to provide analog
power for the ADC and the sensor. Clock input is
flexible. It can be from an external clock source, a
crystal, or the on-chip oscillator that does not
require any external component. On-chip power-
on-reset circuitry simplifies digital interface
initialization.

There is no programming needed for the
internal registers. All controls to the HX711 are
through the pins.

FEATURES

Two selectable differential input channels

On-chip active low noise PGA with selectable gain
of 32, 64 and 128

On-chip power supply regulator for load-cell and
ADC analog power supply

On-chip oscillator requiring no external
component with optional external crystal

On-chip power-on-reset

Simple digital control and serial interface:
pin-driven controls, no programming needed
Selectable 10SPS or 80SPS output data rate
Simultaneous 50 and 60Hz supply rejection

Current consumption including on-chip analog
power supply regulator:

normal operation < 1.5mA, power down < IuA
Operation supply voltage range: 2.6 ~ 5.5V
Operation temperature range: -40 ~ +85C
16 pin SOP-16 package

APPLICATIONS

Weigh Scales

Industrial Process Control

N i g v 2755V
._I_ R; R
10uF 3 1
Load cell g VFB BASE ] VSUP ] DVDD
R on felaly AVDD = S e e g
1 INA+ ¥ & e 5B B
; 3 Analog Supply Regulator - ? —
i i ; o > — To/From
' ] S Digital PD_SCK MCU
Y| | — Input 24-bit SA Interface [— }——
MUX ADC
(e PGA
INB- Gain=32, 64,128 Ak
e
VBG R Internal
_[:-Ei— Bandgap Reference Oscillator HX711
0.][:1‘—@ T L

ée\GND

ém Txo

Fig. 1 Typical weigh scale application block diagram

TEL:  (592) 252-9530 (P. R. China)
EMAIL: market@aviaic.com
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Pin Description

Regulator Power VSUP [ 1 ® 16 [ 1 DVDD  Digital Power
Regulator Control Output BASE [] 2 15 =1 RATE  Output Data Rate Control Input
Analog Power AVDD [ 3 14 [ XI Crystal I/O and External Clock Input
Regulator Control Input ~ VFB [ 4 13 [ XO Crystal VO
Analog Ground AGND [ 5 12 1 DOUT  Serial Data Output
Reference Bypass VBG ] 6 11 [ PD_SCK Power Down and Serial Clock Input
Ch. A Negative Input  INNA [ 7 10 [ INPB Ch. B Positive Input
Ch. A Positive Input ~ INPA [ 8 9 =] INNB  Ch. B Negative Input
SOP-16L Package
Pin# | Name Function Description

1 VSUP |Power Regulator supply: 2.7 ~ 5.5V
2 BASE |Analog Output [Regulator control output (NC when not used )
3 AVDD |Power Analog supply: 2.6 ~ 5.5V
4 VFB |Analog Input [Regulator control input (connect to AGND when not used)
5 AGND |Ground Analog Ground
6 VBG |Analog Output |Reference bypass output
7 INA- |Analog Input |Channel A negative input
8 INA+ |Analog Input |Channel A positive input
9 INB- |Analog Input |Channel B negative input
10 INB+ |Analog Input |Channel B positive input
11 |PD SCK |Digital Input  |Power down control (high active) and serial clock input
12 DOUT [Digital Output |Serial data output
13 XO |Digital /O Crystal /O (NC when not used)
14 XI  |Digital Input  |[Crystal I/O or external clock input, 0: use on-chip oscillator
15 RATE |Digital Input |Output data rate control, 0: 10Hz; 1: 80Hz
16 DVDD |Power Digital supply: 2.6 ~ 5.5V

Table 1 Pin Description

AVIA SEMICONDUCTOR




R avia
Semiconductor HX7 11

KEY ELECTRICAL CHARACTERISTICS

Parameter Notes MIN TYP MAX | UNIT
Full scale differential
input range V(inp)-V(inn) +0.5(AVDD/GAIN) \'
Common mode input AGND+1.2 AVDD-13| V
Internal Oscillator, RATE=0 10 Hz
Internal Oscillator, RATE =
" DVDD 80
Cuiput.éata rate Crystal or external clock,
RATE =0 /1,105,920
Crystal or external clock,
RATE = DVDD fa/138,240
Output data coding 2’s complement 800000 7FFFFF | HEX
Output settling time e db) 4Q ms
RATE = DVDD \ 50
Input offset drift Ghyf= 128 e mV
Gain = 64 0.4
Input noise Gain= 128, RATE=0 7 50 nV(rms)
Gain =128, RATE=DVDD 90
Temperature drift Input offset (Gain= 128) +6 nV/C
Gain (Gain=128) +5 ppoy/ C
Input common mode
rejection Gain=128, RATE=10 100 dB
Power supply rejection |Gain= 128, RATE=0 100 dB
Reference bypass
(Vgg) 125 v
Crystal or external clock
frequency 1 11.0592 20 MHz
Power supply voltage DVDD 26 3.3 v
AVDD, VSUP 2.6 5.5
Analog supply current
(including regulator) Nommal o B
Power down 0.3
L Normal 100 HA
Digital supply current
Power down 0.2

(1) Settling time refers to the time from power up, reset, input channel change and gain change
to valid stable output data.

Table 2 Key Electrical Characteristics

AVIA SEMICONDUCTOR 3
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Analog Inputs

Channel A differential input is designed to
interface  directly with a bridge sensor’s
differential output. It can be programmed with a
gain of 128 or 64. The large gains are needed to
accommodate the small output signal from the
sensor. When 5V supply is used at the AVDD pin,
these gains correspond to a full-scale differential
input voltage of £20mV or £40mV respectively.

Channel B differential input has a fixed gain of
32. The full-scale input voltage range is =80mV,
when 5V supply is used at the AVDD pin.

Power Supply Options

Digital power supply (DVDD) should be the
same power supply as the MCU power supply.

When using internal analog supply regulator,
the dropout voltage of the regulator depends on
the external transistor used. The output voltage is
equal to VAVDD:VBg*(Rl+R2)/ R1 (Flg 1) This
voltage should be designed with a minimum of
100mV below VSUP voltage.

If the on-chip analog supply regulator is not
used, the VSUP pin should be connected to either
AVDD or DVDD, depending on which voltage is
higher. Pin VFB should be connected to Ground
and pin BASE becomes NC. The external 0.1uF
bypass capacitor shown on Fig. 1 at the VBG
output pin is then not needed.

Clock Source Options

By connecting pin XI to Ground, the on-chip
oscillator is activated. The nominal output data
rate when using the internal oscillator is 10
(RATE=0) or 80SPS (RATE=1).

If accurate output data rate is needed, crystal or
external reference clock can be used. A crystal
can be directly connected across XI and XO pins.
An external clock can be connected to XI pin,
through a 20pF ac coupled capacitor. This
external clock is not required to be a square wave.
It can come directly from the crystal output pin of
the MCU chip, with amplitude as low as 150 mV.

When using a crystal or an external clock, the
internal oscillator is automatically powered down.

Output Data Rate and Format

When using the on-chip oscillator, output data
rate is typically 10 (RATE=0) or 80SPS
(RATE=1).

When using external clock or crystal, output
data rate is directly proportional to the clock or
crystal frequency. Using 11.0592MHz clock or
crystal results in an accurate 10 (RTE=0) or
80SPS (RATE=1) output data rate.

The output 24 bits of data is in 2°s complement
format. When input differential signal goes out of
the 24 bit range, the output data will be saturated
at 800000h (MIN) or 7FFFFFh (MAX), until the
input signal comes back to the input range.

Serial Interface

Pin PD SCK and DOUT are used for data
retrieval, input selection, gain selection and power
down controls.

When output data is not ready for retrieval,
digital output pin DOUT is high. Serial clock
input PD_SCK should be low. When DOUT goes
to low, it indicates data is ready for retrieval. By
applying 25~27 positive clock pulses at the
PD_SCK pin, data is shifted out from the DOUT
output pin. Each PD_SCK pulse shifts out one bit,
starting with the MSB bit first, until all 24 bits are
shifted out. The 25" pulse at PD_SCK input will
pull DOUT pin back to high (Fig.2).

Input and gain selection is controlled by the
number of the input PD_SCK pulses (Table 3).
PD_SCK clock pulses should not be less than 25
or more than 27 within one conversion period, to
avoid causing serial communication error.

PD_SCK Pulses c;‘;‘;‘:}il Gain
25 A 128
26 B 32
27 A 64

Table 3 Input Channel and Gain Selection

AVIA SEMICONDUCTOR
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Current Qutput Data Next Output Data

One conversion period ?

(o

\ s 55

24 25 Next Conversion: CH.A, Gain:128

£E
27

24 25 26 Next Conversion: CH.B, Gain:32

£
55

24 25 26 27 Next Conversion: CH.B, Gain:64
S—

Fig.2 Data output, input and gain selection timing and control

Symbol Note | MIN | TYP | MAX | Unit
T, DOUT falling edge to PD_SCK rising edge 0.1 us
T, PD_SCK rising edge to DOUT data ready 0.1 us
T;  |PD_SCK high time 0.2 1 50 us
Ty PD SCK low time 0.2 1 LS
Reset and Power-Down powered down. When PD_SCK returns to low,

. | chip will reset and enter normal operation mode.
When chip is powered up, on-chip power on

rest circuitry will reset the chip. After a reset or power-down event, input
selection is default to Channel A with a gain of

Pin PD_SCK 1input 1s used to power down the 128

HX711. When PD_SCK Input is low, chip is in
normal working mode.
Application Example

Fig.1 is a typical weigh scale application using
HX711. It uses on-chip oscillator (XI=0), 10Hz

Power down:

sk | i I output data rate (RATE=0). A Single power
_i : supply (2.7~5.5V) comes directly from MCU
E“_“"’”—’E Powerdown | Normal power supply. Channel B can be used for battery
§ i level detection. The related circuitry is not shown

' ' ' on Fig. 1.

Fig.3 Power down control

When PD_SCK pin changes from low to high
and stays at high for longer than 60us, HX711
enters power down mode (Fig.3). When internal
regulator is used for HX711 and the external
transducer, both HX711 and the transducer will be

AVIA SEMICONDUCTOR g
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Reference PCB Board (Single Layer)
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Reference Driver (Assembly)

/%
Call from ASM: LCALL  ReaAD
Call from C: extern unsigned long ReadAD(void);
unsigned long data;
data=ReadAD() ;
*/
PUBLIC ReadAD
HX711ROM segment code
rseg HX711ROM
shit ADDO = P1.5;
sbit ADSK = PO. 0;
VEs
OUT: R4, R5, R6, RT R7=>LSB
*/
ReadAD:
CLR ADSK //AD Enable (PD _SCK set low)
SETB  ADDO //Enable 51CPU I1/0
JB ADDO, $ //AD conversion completed?
MoV R4, #24
ShiftOut:
SETB  ADSK //PD_SCK set high (positive pulse)
NOP
CLR ADSK //PD_SCK set low
MOV C, ADDO //read on hit
XCH A, R7 //move data
RLC A
XCH A, RT
XCH A, R6
RLC A
XCH A, R6
XCH A, RH
RLC A
XCH A,Rb
DJNZ R4, ShiftOut //moved 24BIT?
SETB  ADSK
NOP
CLR ADSK
RET
END

AVIA SEMICONDUCTOR 7
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Reference Driver (C)

//
shit  ADDO = P175;
sbit ADSK = P0O70;
unsigned long ReadCount (void) {
unsigned long Count;
unsigned char i;
ADDO=1;
ADSK=0;
Count=0;
while (ADDO) ;
for (i=0;i<24;i++){
ADSK=1;
Count=Count<<1;
ADSK=0;
~1f (ADDO) Count++;
}
ADSK=1;
Count=Count 0x800000;
ADSK=0;
return (Count) ;

AVIA SEMICONDUCTOR 8
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Package Dimensions
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Unit: mm

SOP-16L Package
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