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Abstract

Automation is a new term that refers to those operations carried out by machines
and equipment without human intervention or with limited human intervention
In some cases, as automation has significantly contributed to increasing
productivity and reducing effort and cost in the work that it carries out, as the
machine can work quickly and precisely than humans Also, automation is
distinguished by not being subject to external factors, as it works according to a
program written in a specific programming language that the machine translates
into work .

The applied approach was followed in this research, where a system was
designed to measure the body mass index and the ratio of the waist to height
ratio by using a group of sensors (distance sensor - weight sensor), and the
Arduino chip and a screen were used to display the results. The simulation
program (Protos) was used in addition to the Arduino program for programming.
After that, the operational circuit of the system was activated and we assessed
the performance of the system through experiments and took a group of samples
and came to a set of results and found that there is a percentage of error in the
measurements that were taken through the system and the measurements that
were taken manually.
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#include "HX711.h"
#include <Ultrasonic.h>
#include <LiquidCrystal.h>

[[HX711 circuit wiring
const int LOADCELL _

DOUT_PIN = 31;

const int LOADCELL_SCK_PIN = 30;
float v;

float u;

float k;

float n;

float m;

Ultrasonic ultrasonic1(40, 41); // An ultrasonic sensor HC-04
Ultrasonic ultrasonic2(51,53); // An ultrasonic sensor PING)))
constintrs=12,en=11,d4=5,d5=4,d6 =3,d7 = 2;
LiquidCrystal Icd(rs, en, d4, d5, d6, d7);

HX711 scale;

void setup () {
Serial.begin(9600);
lcd.begin(16, 4);
Serial.printin("HX711 Demo");
lcd.setCursor(5,04)
lcd.print("Welcome");
lcd.setCursor(7,2);
lcd.print("BMI");
lcd.setCursor(0,3);
lcd.print("Body Mass Index");
delay(3000);

scale.set_scale(26812.5f); / this value is obtained
by calibrating the scale with known weights; see the README
for details

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



void loop (X
lcd.clear();
lcd.setCursor(0,0);
lcd.print("Weight:");
lcd.print(-1*scale.get_units(10), 1);
scale.power_down(); /[ put the ADC in
sleep mode
scale.power_up();
lcd.setCursor(0,1);
lcd.print("length:");
lcd.print(195-ultrasonicl.distanceRead());
lcd.printin("cm™);
lcd.setCursor(0,2);
lcd.print("Waist:");
lcd.print(120-ultrasonic2.distanceRead());
lcd.printin("cm");
delay(1000);
v=((195-ultrasonicl.distanceRead())*(195-
ultrasonicl.distanceRead()));
u=(0.0001*v);
k=(scale.get_units(10));
n=(-1*Kk);
m=(n/u);
c=m;
switch(c){
case 10:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 11:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 12:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 13:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 14:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;



case 15:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 16:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 17:
Icd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 18:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 19:
lcd.setCursor(0,3);
lcd.print("Under Weight");
break;
case 20:
lcd.setCursor(0,3);
lcd.print("Normal Weight");
break;
case 21:
lcd.setCursor(0,3);
lcd.print("Normal Weight");
break;
case 22:
lcd.setCursor(0,3);
lcd.print("Normal Weight");
break;
case 23:
lcd.setCursor(0,3);
lcd.print("Normal Weight");
break;
case 24:
lcd.setCursor(0,3);
lcd.print("Normal Weight");
break;
case 25:
lcd.setCursor(0,3);
lcd.print("Over Weight");
break;
case 26:



lcd.setCursor(0,3);
lcd.print("Over Weight");
break;

case 27
lcd.setCursor(0,3);
lcd.print("Over Weight");
break;

case 28:
lcd.setCursor(0,3);
lcd.print("Over Weight");
break;

case 29:
lcd.setCursor(0,3);
lcd.print("Over Weight");
break;

case 30:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 31:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 32:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 33:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 34.
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 35:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 36:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 37:
lcd.setCursor(0,3);



lcd.print("Obesity");
break;

case 38:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 39:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

case 40:
lcd.setCursor(0,3);
lcd.print("Obesity");
break;

}
v=((195-ultrasonicl.distanceRead())*(195-
ultrasonicl.distanceRead()));
u=(0.0001*v);
k=(scale.get_units(10));
n=(-1*Kk);

m=(n/u);
lcd.setCursor(0,3);
lcd.print("BMI");
lcd.print(m);

while (n<20)}
lcd.clear();
lcd.setCursor(5,0);
lcd.print("Welcome");
lcd.setCursor(7,2);
lcd.print("BMI");
lcd.setCursor(0,3);
lcd.print("Body Mass Index);
k=(scale.get_units(10));
n=(-1"k)}

}



Model: YZC-161

Material: Steel

Range: 50kg

Rated Load: 50kg

Rated output: 1.0 £ 0.1mV/V
Nonlinear: 0.08% F.S

Hysteresis: 0.1% F.S
Repeatability: 0.05% F.S

Input impedance: 1000 £+ 20% Q
Output impedance: 1000 £+ 20% Q
Insulation resistance: 2000 MQ
Safety overload rate: 120% F.S
Ultimate Overload rate: 150% F.S

Operating temperature range: -20 ~ 65°C
Recommended Operating Voltage: 5 VDC
Maximum operating voltage: 8VDC

Material: Aluminum
Protection: 1P65
Wiring color : red, black, White
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Overview


http://arduino.cc/en/uploads/Main/ArduinoMega2650Front.jpg
http://arduino.cc/en/uploads/Main/ArduinoMega2650Back.jpg

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet). It has 54 digital input/output
pins (of which 14 can be used as PWM outputs), 16 analog inputs, 4 UARTSs (hardware serial ports), a 16 MHz crystal
oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to
get started. The Mega is compatible with most shields designed for the Arduino Duemilanove or Diecimila.

Schematic & Reference Design

EAGLE files: arduino-mega2560-reference-design.zip

Schematic: arduino-mega2560-schematic.pdf

Summary
Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/0 Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16

DC Current per 1/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

Power

The Arduino Mega can be powered via the USB connection or with an external power supply. The power source is selected
automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The adapter can be
connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads from a battery can be inserted in
the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, the 5V pin may supply
less than five volts and the board may be unstable. If using more than 12V, the voltage regulator may overheat and damage
the board. The recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it
features the Atmega8U2 programmed as a USB-to-serial converter.

The power pins are as follows:


http://www.atmel.com/dyn/resources/prod_documents/doc2549.PDF
http://arduino.cc/en/uploads/Main/arduino-mega2560-reference-design.zip
http://arduino.cc/en/uploads/Main/arduino-mega2560-schematic.pdf

+ VIN. The input voltage to the Arduino board when it's using an external power source (as opposed to 5 volts from the
USB connection or other regulated power source). You can supply voltage through this pin, or, if supplying voltage via
the power jack, access it through this pin.

+ 5V. The regulated power supply used to power the microcontroller and other components on the board. This can come
either from VIN via an on-board regulator, or be supplied by USB or another regulated 5V supply.

+ 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.
+ GND. Ground pins.

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for the bootloader), 8 KB of SRAM
and 4 KB of EEPROM (which can be read and written with the EEPROM library).

Input and Output
Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(), digitalWrite(), and

digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and has an internal
pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have specialized functions:

+ Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16 (TX); Serial 3: 15
(RX) and 14 (TX). Used to receive (RX) and transmit (TX) TTL serial data. Pins O and 1 are also connected to the
corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.

+ External Interrupts: 2 (interrupt O), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4), 20 (interrupt
3), and 21 (interrupt 2). These pins can be configured to trigger an interrupt on a low value, a rising or falling edge,
or a change in value. See the attachInterrupt() function for details.

+ PWM: O to 13. Provide 8-bit PWM output with the analogWrite() function.

+ SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI communication using the SPI library.
The SPI pins are also broken out on the ICSP header, which is physically compatible with the Uno, Duemilanove and
Diecimila.

+ LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the LED is on, when the
pin is LOW, it's off.

+ 12C: 20 (SDA) and 21 (SCL). Support 12C (TWI) communication using the Wire library (documentation on the

Wiring website). Note that these pins are not in the same location as the 12C pins on the Duemilanove or Diecimila.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 different values). By default they
measure from ground to 5 volts, though is it possible to change the upper end of their range using the AREF pin and
analogReference() function.


http://www.arduino.cc/en/Reference/EEPROM
http://arduino.cc/en/Reference/PinMode
http://arduino.cc/en/Reference/DigitalWrite
http://arduino.cc/en/Reference/DigitalRead
http://arduino.cc/en/Reference/AttachInterrupt
http://arduino.cc/en/Reference/AnalogWrite
http://arduino.cc/en/Reference/SPI
http://wiring.org.co/reference/libraries/Wire/index.html

There are a couple of other pins on the board:
+ AREF. Reference voltage for the analog inputs. Used with analogReference().

+ Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to shields which block
the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer, another Arduino, or other
microcontrollers. The ATmega2560 provides four hardware UARTSs for TTL (5V) serial communication. An ATmega8U2
on the board channels one of these over USB and provides a virtual com port to software on the computer (Windows
machines will need a .inf file, but OSX and Linux machines will recognize the board as a COM port automatically. The
Arduino software includes a serial monitor which allows simple textual data to be sent to and from the board. The RX and
TX LEDs on the board will flash when data is being transmitted via the ATmega8U2 chip and USB connection to the
computer (but not for serial communication on pins O and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's digital pins.

The ATmega2560 also supports 12C (TWI) and SPI communication. The Arduino software includes a Wire library to
simplify use of the 12C bus; see the documentation on the Wiring website for details. For SPI communication, use the SPI
library.

Programming

The Arduino Mega can be programmed with the Arduino software (download). For details, see the reference and tutorials.

The ATmega2560 on the Arduino Mega comes preburned with a bootloader that allows you to upload new code to it
without the use of an external hardware programmer. It communicates using the original STK500 protocol (reference, C
header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial Programming)
header; see these instructions for details.

The ATmega8U2 firmware source code is available in the Arduino repository. The ATmega8U?2 is loaded with a DFU
bootloader, which can be activated by connecting the solder jumper on the back of the board (near the map of Italy) and
then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and
Linux) to load a new firmware. Or you can use the ISP header with an external programmer (overwriting the DFU
bootloader). See this user-contributed tutorial for more information.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino Mega2560 is designed in a way
that allows it to be reset by software running on a connected computer. One of the hardware flow control lines (DTR) of
the ATmega8U?2 is connected to the reset line of the ATmega2560 via a 100 nanofarad capacitor. When this line is
asserted (taken low), the reset line drops long enough to reset the chip. The Arduino software uses this capability to allow
you to upload code by simply pressing the upload button in the Arduino environment. This means that the bootloader can


http://arduino.cc/en/Reference/AnalogReference
http://www.arduino.cc/en/Reference/SoftwareSerial
http://wiring.org.co/reference/libraries/Wire/index.html
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Reference/HomePage
http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/en/Tutorial/Bootloader
http://www.atmel.com/dyn/resources/prod_documents/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://arduino.cc/en/Hacking/Programmer
http://github.com/arduino/Arduino/tree/master/hardware/arduino/firmwares/
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3886
http://dfu-programmer.sourceforge.net/
http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1285962838

have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer running Mac OS X or Linux, it
resets each time a connection is made to it from software (via USB). For the following half-second or so, the bootloader is
running on the Mega2560. While it is programmed to ignore malformed data (i.e. anything besides an upload of new
code), it will intercept the first few bytes of data sent to the board after a connection is opened. If a sketch running on the
board receives one-time configuration or other data when it first starts, make sure that the software with which it
communicates waits a second after opening the connection and before sending this data.

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can be
soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the auto-reset by connecting a
110 ohm resistor from 5V to the reset line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects your computer's USB ports from shorts and overcurrent.
Although most computers provide their own internal protection, the fuse provides an extra layer of protection. If more
than 500 mA is applied to the USB port, the fuse will automatically break the connection until the short or overload is

removed.

Physical Characteristics and Shield Compatibility

The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively, with the USB connector and
power jack extending beyond the former dimension. Three screw holes allow the board to be attached to a surface or case.
Note that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing of the
other pins.

The Mega2560 is designed to be compatible with most shields designed for the Uno, Diecimila or Duemilanove. Digital
pins O to 13 (and the adjacent AREF and GND pins), analog inputs O to 5, the power header, and ICSP header are all in
equivalent locations. Further the main UART (serial port) is located on the same pins (0 and 1), as are external interrupts
0 and 1 (pins 2 and 3 respectively). SPI is available through the ICSP header on both the Mega2560 and Duemilanove /
Diecimila. Please note that 12C is not located on the same pins on the Mega (20 and 21) as the Duemilanove / Diecimila
(analog inputs 4 and 5).


http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1213719666/all

Arduino™Mega 2560 Reference Design

Reference Designs ARE PROVIDED "AS IS" AND "WITH ALL FAULTS". Arduino DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

Arduino may make changes to specifications and product descriptions at any time, without notice. The Customer must not
rely on the absence or characteristics of any features or instructions marked "reserved” or "undefined.” Arduino reserves.

these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilties arising from future changes to them
The product information on the Web Site or Materials is subject to change without notice. Do not finalize a design with this information.
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HX711

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 < 1uA
Operation supply voltage range: 2.6 ~ 5.5V
Operation temperature range: -40 ~ +85C
16 pin SOP-16 package

APPLICATIONS

Weigh Scales

Industrial Process Control

$8550 Vsup

’ 2.7~5.5V
L R2 R1
10uF
Load cell g VFB BASE 1 VSUP 1 DVDD
-
| ! v T
: i Analog Supply Regulator
; ! S DOUT
: i N To/From
! | —> Digital PD_SCK MCU
- Input 24-bit TA Interface j¢— _}——
MUX ADC
—> PGA
Gain = 32, 64, 128 — :R_A;;
—>
<_

Bandgap Reference

Internal
Oscillator

HX711

T o

éAGND

ém U xo

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 [ RATE  Output Data Rate Control Input
Analog Power AVDD [] 3 14 [ Xl Crystal 1/0 and External Clock Input
Regulator Control Input VFB [ 4 13 1 XO Crystal I/O
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 I/O Crystal 1/0O (NC when not used)
14 Xl Digital Input |Crystal 1/0 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
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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-1.3| V
Internal Oscillator, RATE =0 10 Hz
Internal Oscillator, RATE =
q DVDD 80
Output data rate Crystal or external clock,
RATE=0 fo/1,105,920
Crystal or external clock,
RATE = DVDD fo/138,240
Output data coding 2’s complement 800000 7FFFFF | HEX
Output settling time®  |RATE=0 400 ms
RATE = DVDD 50
Input offset drift Gain = 128 0.2 mv
Gain = 64 0.4
Input noise Gain=128, RATE=0 50 nV/(rms)
Gain =128, RATE =DVDD 90
Temperature drift Input offset (Gain = 128) +6 nVv/C
Gain (Gain =128) +5 ppm/°C
Input common mode
rejection Gain =128, RATE=0 100 dB
Power supply rejection |Gain =128, RATE=0 100 dB
Reference bypass
(Vgg) 1.25 \Y/
Crystal or external clock
frequency 1 11.0592 20 MHz
Power supply voltage DVDD 2.6 5.5 Vv
AVDD, VSUP 2.6 5.5
Analog supply current
(including regulator) ~ [Normal 1400 A
Power down 0.3
. Normal 100 pA
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



LR avia
Semiconductor

HX711

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 Vavpp=Ves*(R1+R2)/ R1 (Fig. 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 Xl 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 ch;ﬁLritel Gain
25 A 128
26 B 32
27 A 64

Table 3 Input Channel and Gain Selection

AVIA SEMICONDUCTOR
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Current Output Data Next Output Data
‘{' One conversion period ‘f’
pouT | E/‘- MSB X X X : X LSB / =
i Slie T TS ~ -
[ i E@E H
25 Next Conversion: CH.A, Gain:128
25 2 Next Conversion: CH.B, Gain:32
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_SCKrrising edge to DOUT data ready 0.1 us
T:; |[PD_SCK high time 0.2 1 50 us
Ta PD_SCK low time 0.2 1 us

Reset and Power-Down

When chip is powered up, on-chip power on
rest circuitry will reset the chip.

Pin PD_SCK input is used to power down the
HX711. When PD_SCK Input is low, chip is in
normal working mode.

Power down:

i
i i
i —
PD_SCK l ;
i i
! [

;
< 60us —>;
; ;

i
Power down  ;  Normal

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

powered down. When PD_SCK returns to low,
chip will reset and enter normal operation mode.

After a reset or power-down event, input
selection is default to Channel A with a gain of
128.

Application Example

Fig.1 is a typical weigh scale application using
HX711. It uses on-chip oscillator (XI=0), 10Hz
output data rate (RATE=0). A Single power
supply (2.7~5.5V) comes directly from MCU
power supply. Channel B can be used for battery
level detection. The related circuitry is not shown
on Fig. 1.

AVIA SEMICONDUCTOR
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Reference PCB Board (Single Layer)
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Fig.4 Reference PCB board schematic
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Fig.5 Reference PCB board layout
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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
sbit ADDO = P1.5;
sbit ADSK = P0.0;
/%
OUT: R4, R5, R6, R7 R7=>LSB
*/
ReadAD:
CLR  ADSK //AD Enable (PD_SCK set low)
SETB  ADDO //Enable 51CPU 1/0
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 bit
XCH A, R7 //move data
RLC A
XCH A, R7
XCH A, R6
RLC A
XCH A, R6
XCH A, Rb
RLC A
XCH A, Rb
DJNZ R4, ShiftOut //moved 24BIT?
SETB  ADSK
NOP
CLR ADSK
RET
END

AVIA SEMICONDUCTOR
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Reference Driver (C)

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

AVIA SEMICONDUCTOR
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Package Dimensions
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