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gnfeg1e Wuadudsfta i v = 340 m/s (2089A7) Tuganat t= 20 ms (=50
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2.3 Load cell 200 kg
Load cell Aogunsaifléinduss ot mindingesiiu Load cell Tagft Load cell

Wasuwswidawiiniudyanamalddl (mvA) Seelivauuu 1, 2, 3 mv/v ualuting

\ntiTlduetdulunaanduwuy 2 mvyv vide 3 myv

241 fughuiiviudesdieuBenluanvad

i, Capacity aruanuninvesivanaadfidosmahluias 1wy Alandu du Uaud
fwmhewlu ke. or ton/ lbs./ N.

2 Rated Output famnafeenmnivenwadiletndan aiissentuasimmudy
mili-volt

3. Cable wuu 4 @y Syamatiuaseonuas load celt

4. Mechanical m3fnfis Mounting 9¢d8s  Balance  avdeshifiddlaludusmdady
Tassady, Stopper

5. Number of load cell sefpadenidiuan Load cell Twnwaufuzuuuy
LAZUUIRUDING

6. Summing Box telfiAnmnadeuiesvssnstnsafuaedunauasdesfussuy
anedanaiipmnfines Load Cell annni 2 daldmstinauusdilvld summing

hox uME

Tutlagtundasfiotmiminiifoslilusugaainnssufelvaniad (Load  Cell)
YuuamTwing (Strain - Gage) agalsfndouiluanwadaziiuifey irldadauuanuiiy
iﬁﬁ?mﬁaimémﬁh‘immgmawmsu Tnelddeindandendodn 4 aunseitlunugnamnrs
;%_éauﬁ andauuuauiuiadeadefifinnuududuaziedeld winldfunsseuifisuuas
:ﬁ%qa%’ﬂmaéwmmxﬁm ptslsnlutagduldtnsldssuudetaiifinudiuationinty
Tastanzegreddvanwasuuusiasung Fortannmivedanadlfituiuannisfndunes
'ééwmlwﬁ'\ﬁz;aa wodnadivalau Tninenmansedings wasiianldtaduliummnydniu
i%’"j’ﬂmaLﬂgsuzmaammﬁ’mmuﬁﬁﬂ%ﬂugﬁma;‘ii'ﬂmmm‘%‘a%m‘%aammmﬂﬂaﬁ'mﬁa
nasiiiewdsumitimdusmsliilnanesd (load  Cell nguiiing1adn ms
."i,_ﬂgﬂmmaam’mé’mmu‘zfnﬂwﬁwaﬂamﬂsLﬁﬂﬁutﬁ@h%zﬁv’ugﬂnisv‘?'}ma‘léﬂ%a@ tHungud

-*:2:; ar [3 i . = at ar ] = a4,
amddlunsindiaueion (Strain) Selasunmsiaumeunluadananmssy 1960 laglad
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Saauasealiissdviawunity nemsldidulanseuidnianvesnfudungy

(Bonded Metallic Wire Strain Gauge) wislsan2umidnamiuna (Metallic Strain Gauge)

o o

gmeuga 1950 ludaenisAuatiniediuansnaddnldinsdaurfagussian

(Piezoresistive) wmvmm‘wamqwamm wa@mﬂummmamim sirdslagnuanld
maumm’lﬁam‘tm1'sNamw@uiumitwmﬂiuﬁ‘:ﬁﬁmwg@aﬂ%mmvﬂua’zwmaﬂivmwma
g “Zj_mi‘ﬁ%l,‘iﬂﬂ'}’l wilpeuRnineiginsutna (Semiconductor Strain Gauge) w38
-zoresistive Sensor  Strain Gauge) hilfigsasaunsainuldinam a3 enaInIunIa

uiifu(Stress) uagursnhuildiunsiuafawes (Transducer) dwiuiarwing 9 lavane

oiin 19y Tvamwad (Load  Cell) dmsuiausmanaduvesdwmiviaussiunsuafwes

dwiuauseln Wudu
wilugaudiumsld  Strain  gages  dflmdnugsen  wireungUnsaiBiinnselingd

UssiinBnmanndu vl Strain gages naneugunsaliildonldetulusasilisingnas

UegtuiiuilussiuiesdfiRnmsigosmsiafsanauiudrgs  Swmslinrudulufeddamdg

vendlunsdeiney  udlurwgramnsan lalinsldivaneaduuumesunaadrawsuaiy

TramwaduuuinufniinagldiunstifsenisnuUasn ulasAUEY D1ATDIEATANITYING Y

_ ﬂ:saums'smmwuiwamwaawummum%ummwmmumaa‘iuma 0.03-0.25 % YeUNATTIN

Lmvmmm (Full Scale) wasiunvduiiey glflunugrammnssunasuynguuuy Tunnsldanudl

hmasmiﬂ'mmmummmﬂ ! ’L‘mmifajummﬁwmunau 9 Wi@ﬂ'&‘iﬂ‘iﬂ%'ﬁ?}ﬂﬂ%’ﬁﬂﬂﬂ

iﬁl‘U‘E'ﬁ‘Vtﬂ ;mwaqimuﬂmemﬂa;ﬂammﬁ’iﬁaaamwmmﬂﬁ agslsfimatunsidauiuy

Lh'iﬁ‘iqﬂ‘iu‘}fl'm@ﬁ’mﬂaiﬂMﬂﬂwﬂﬂ'ﬁﬂiﬂﬂwaﬂﬁ‘iaﬁ saiSumssivanwadileusnyaufiu

ﬁﬂﬂs&mu’mwwmma@;qawQﬂﬂw@umaﬁaummaﬁanmﬁuﬂ
MnmanasenandtsduililvameaduuuanIINg Fafuetesiotabrminationils
:f?_iéimiﬂwu diulilulssnugeamnsafiouyniss fufunsiinunlaseaine aaeudi vinns
“ﬂ’mu mebllden  uarswasBendu  q  Julusdhdysiensufiionly Tsenu
fé_s%_i_iﬁmﬂs‘sﬂwamwaa‘gﬂﬁ'}"iifi%‘luqmﬁ’mﬂﬁmmnwmaﬁism Wun  msdadwin ms
Tﬁ%iﬁammﬂma@?gumu AsmaseuAIduswesiuny MavessunaitgUTuI (Press
f‘t) Wemunumeidan Tave neasvlavy Judusaoud Fmnsslos nedeunsunie

mﬁ@ﬂm 8%
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2 IvamaaduuuaATINA (Strain Gauge Load cell) udnnsvedluaniead Ussnilifie

Sothiminunnsysh aueSes (Strain) asidBaulurrusuumebiihludadiulagnss

i ) o - e ar s N . .
Vusehunszd Unfiudadinasldinerennuaien 4 ¢ (2995 Wheatstone Bridge Circuit) Tu

q.r @ wr & o o J oo o A or =l ¢ ar @ @t 18 I3
1¥alneinadadunuisiasieuradiieiuislfulawseiinssihiufvewiulidnandu

sinaveusedisds duanamenunuuseiulvih islddfunudrin Load cell Aogunaniaild

Th 5 o el 0w ] <t IS K
AR WIBWMUAVinGEYNY Load cell Tne? Load cell auanunsswiatdminihiu

Fannamnsldiln (mV/AV) aesiiviauuu 1, 2, 3 mvv wiludhusiilldiuegdlvgaady

U 2 VAV 138 3 mVAY

5U% 2.8 Ivangadiuuaasung

1.1 pstdeveves Load cell Aamifi Load cell ignwisataaila wiednelilals
= ar « = 3 = & e ¢ = Vs
astlaudgnoneimiidwenuiguiiuly Overload wWiadyananewmmniiingsenuniiie

1.2 annsiinunRved Load cell

1.2.1 Overload msfidwa e wmwmiisigesnan  Load cell  fewnn

=3 L3

Auni Rang output 8t Load cell Mliewiym 2 mv/V 14 Excitation 10 VDC awai]

o

iyl 20 mv Gemstiazyitld Controller ifudyanns an Load cell blsunsasu

Ald

1.2.2 Drifting output dggasaviynildeanunain Load cell Lifisluva

@ <y

Eﬁﬁmﬁn wislaifshminnnedfin (aiflussduasifiow) Feernsiiasdilsl Controller s
Tilmsesiandsluan

1.2.3 Non-repeatability problem #9 wirnilemnwtnesnudnimiting
;jiﬁ_‘f_l"ﬁ}@ Controller luinduluftguddaanalsinduluidy Seomstasiilidninditoie
Wseinelunssradelsifinnnuuiug,

1.2.4 Negative voltage output =0 ﬂ’l‘iﬁé’t’gjﬁg’tiﬁ%mﬁﬂﬂﬁﬁ’xaaaﬂmmﬂ
Load cell fAnfiuay Faamsiasils Controller grusmimiiniduay wie Controller U

[

e Tudygrasurmiiuuinvinivssliennsogwanivinlantaninesaesuany Eror
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1.3 35nstlaeiubil® Load Cell Wawne No output As msnliideyyranavivm

8rsnne Load cell Fsanmstiagyiili Controller lalenunsngmanhwiinis
1.4 gnuRin 1A Load Cell 1w

1.4.1 Over Weighing (Overload)
- AN veausIng WuRnaves Load cell
- ATELSINTELNNAYUL Load cell tRufNaeDd Load cell

1.4.2 Humnidity, Noise (Drifting output) m‘iﬁﬁﬂ?’li&%‘iﬂua’lﬂ Load cell

i . g 8 = o
%0 Summing box nslifygsy mudninluate Load cell dimannnisifivane Load
cell Tndane Power

1.4.3 Mechanical error (Non-repeatability problem) mi‘?mé?a Load

cell bieama neiillassairamdu wiovioftuideduds ulamilubianansalsiinls
1.4.4 Mistake installation or mistake wiring (Negative voltage output)
_ msfinda Load cell Tufirmnanduiu
- paseansdREs U
1.4.5 Electric welding and Lightning (No output) naifeslasaiae
el lesiil Load cell Andtaeg nsiatien

1.5 n13UaenNY Load cell LiildSawne

1.5.1 Design genuuuuas@snauisdifinves Load cell Wignfesuasminsau

T oo W = =Y a = 2 < ' P Y
tdenfidadeaiiuly Temamiminwziuasaiwarudeoun Load cell figs usididen
fﬁﬁ’ﬂmmﬁu‘lﬂ fagvinlinuasBonuseas  animdnileniatinvwanaunniy  eeuulunis

- a e =2 i - 4 ol
genuuu And Load cell TensUSnwdaedfimugiieniu Load cell Wiefiagldidonlday
“Load celt Ifpgnsgndnwazivangay
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. . . @ el < . - O of
1.5.2 Electrical instatlation M3finnsgunial Summing box AISARRIUATA

vlmuu s Pp s o B Y we o e o
| Nﬁuajﬁﬂﬁatﬁﬂﬂﬁzﬂﬂﬁmmﬁﬂqﬁ Seal DETIA ﬁ']iJTiﬂﬂu‘U'ﬂ.ﬂﬁ ATIVDNLGHEINITLAU

- Eedanee Load cell Taafuany Power Wallestudaaasuniufinnainaieg Power

1.5.3 Mechanical installation n1shaRs Load cell szFmvannaiuynym

L . .

] 1 ar < a 1 - 2w 8 eu' “vaer & & 12t g
nsseviedniusid e aluvessufienuisalvartailaliduudasyhifieslsunan

i o ok
A

St
1.5.4 Load cell installation and wiring 138 Load cell mSRAAIL

- gnfiamsBargnasueniimveiia  Load cell wlegile nsseany Load cell Wiy

 Controller av#oe sialsigntinnu code & vasudazdve
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1.5.5 Shield and Lightning arrester ashnssEny Shield sewing Mouning

yuuardwes Load cell Wellunts Bypass nssudbifhifinsnniadeuielasiv

Load cell lildAnenuidavne

4 d v ,
2.4 amuiliasduieivueia Arduino
dri1 Uno Wunendand Faudadwils uvedn Arduino fuusniieenun fuune

i ¢ o o <l P2 P
Uszass 68.6 x 53.4 mm Wuveiauasgdiienldruuniiga Wesniluwunafisng

wiunTasuRsEN Arduino uasil Shields TWdenldnuldnnadteia Aduino JuBu 9

.::E S \ . ol o o o ) !
Vesnuuuaawzannn Ieguasa Arduino Uno lafimsfimunissun faus R2 R3 uazdu

yepdsuguledithuuy SMD

sU# 2.9 uada Arduino Uno R2

5U# 2.10 vesa Arduino Uno SMD



2.4.1 Jayaduwne

GuleTlulesreulnsiand

'-I%Laéaﬁuivjﬁfs

: B :Qf 1 Qs l‘-‘z [+]
grsuntsrenseauldin (uugsi)

gafunsgnensasulai (Mddn)

2.4.2 auauifvauain

ATmega328

5V

712V

6 - 20V

14 wadn @ 6 wasen PWM output)
6 WoIn

40mA

50mA

32KB “ﬁuﬁiﬂ'ﬁzm‘m, 5008 Tdlae Booloader
2KB

1KB

16MHz

68.6x53.4 mm

25 n3al
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5l s o = ar 5 . '
DuvefeiidlaneiBuesmsvihnumieuiuvess Arduino UNC R3 vndssnts usday

:'::_':L';éiﬂsiﬂﬂﬁluﬁ‘ Package U89 MCU Favedailasl MCU My Package SMD (Arduino UNO R3

:3;:3'5‘;'MCU iy Package DIP)
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2.4.3 dunaunisfinfLasiaafnBuduuaelUsunsu

nouynTs installing Driver 989 Arduino vnwiln #es Disable gUnsal Bluetooth
w3EN Arduino waw gunsal Bluetooth tuld Compatible fu wimwaily dodUagunsal

luetooth faung Install @sa

g the download page LLaﬂdﬁﬁgﬂﬁ 2.11

1. Download and Install the Arduino Software
1.1 Download Wik hitp://arduino.cc/en/Main/Software uge ne click i

b2

4
LAELTT

“download
ARDUING

Download the Arduino Software

gﬂﬁ 2.11 n15 Download 1usunsy

ﬁl‘mﬂ’i download % Click ‘1‘1J°7?' Windows link Lﬁ@ﬁﬂ&i download Arduino software

By downlcading the software from this page, vou agree 1o the specified torms,
Hext staps
Getting Started

dwSurruuufuRms Windows uamsiaguil 2.12

Reference
Enviromment
Examples
Foundations

rowniossd
FAQ

Ardnine 1.0.1 (release notes), hosted by Google Code:
Chzk On The Linkt

indos
Mac 05 X
Linuw 59 bit, 64 bit
e .
3u% 2.12 N1 download Arduino software

LB R S

SOUTCe
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1.2 install #8493 download umlvidaniisgvas downloaded file yusyuy

{iay NS extract the folder 371 zipped file MNsasuusUlaivINzaMUAN U 2.13

Date modifted Type Size

2012/11/0312:37 ..

o

Application L0858

R

12 jre-Tu9-windows-iS86.exe M2A1/031242 .. Application
processing-2.0b8-vindows32.zip 2012/31/0412:22 . Cernpressed (Zipp.. 150886 KB

JU# 2.13 nsfiesalusiasans Windows

2. Install the Arduino Windows Drivers
2.1. ¥"a3 Plug the Arduinc Board aquASes PC ¥hms Plug the Arduino
'_poard AIULLASDS PC. Windows agweiena install drivers LLﬁiqmﬁﬂﬁﬁ%‘lﬁﬁﬂﬁﬂ
2.2. Start the Windows Device Manager 1 Click Tufitu Start menu
:ﬁ%hﬁﬂ’m‘ﬁ My Computer Ul Start menu udnf click Properties or Manage 911 pop-up

menu Liiavinn1silia Device Manager WansissUi 2.14

e

Managed
5 Eitdefender

" 8Asp netwark drive..
 Digronned nitwork divan

 Show e Desiasp

U Rename -

gﬂﬁ 2.14 nsila Device Manager



;:f-:'(_Z{is:k Ul Device Manager link \fia Start device manager LLamﬁa‘gﬁ‘ﬁ' 2.15

50 s b
ieemar by,

Wndeas wdd

AT Dl

&

s, renaduiyd,

5Uf 2.15 n13 Start device manager

ki

- Device Manager 9¢4Un uazuand Arduino Device fl1vihns Connect 1

;@a‘mgﬂﬁ 2.16

PRIVCR-B0M drives
Furpen Interfece Devices

ook DE ATARTARE controlien
5t Bevhioards

- J}f% Wice and ather pointing devines
B Montors

Fletwork adapten

Aegubre Davics
by Arduing Detacied Bud
Ports ILOM B LPTY {inpbls 45 Tnadalll

Processors

Ciaher dee

2%

Sound, wideo and game conlrolion
B Syster devices

L D

@ Universal Senal Bur contrellen

3U#t 2.16 M3 Arduino Device ustlsignusoRarala

-ﬂrzsi” < & a e = 1 ¢ B 2 oy v
Fillsnsiae wismvinuanls Sufindesy Juansi1 gunsal Arduino Ty liawsavinig

Instalt
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2.3. Installing the Device Driver Tuminei1syas Device Manager Tita@naan

fiﬂ“ﬁ Arduino board 4d7 click Update Driver Software Uu pop-up menu uamé’&gﬂﬁ 217

& g5 user-PO
: o o Demputor
gy TR drbes

Brisplay sdeplen

b ogen DYIYOD-ROM drves

» B8 Human Inteifete Dences

sy HOE ATAVATART contridlens
5oLk Keybosrds

- 2‘3 Fice and other pointing doviees
B %52 Mrndoms

0F Huteeotk adepiesy

hher devicer

o % System @
o B Univarsa)

31J17; 2.17 n15 Update Driver Software Uy pop-up menu

‘o vauefl sdlndasu pop-up lyTi Update Driver Software Tr@nf Browse my

d o . v &
_computer for driver software 1#8%3g install Driver Software Manualty Lgﬁmmiugﬁ‘m 218

How do you want to search for driver software?

< Segarch automatically for updated driver software
Windeas will search your computer and the Intermet for the 1atest driver software
for your device, unjess you've dheabled tiis feature ia your device instalbation

SETnGE.

Cliek Hare To
Browze The
Darjvar

g‘dﬁ' 2.18 9 install Driver Software Manually
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ol click the Browse button uznaiazifil 2.19

Update Drver Sofs

Browse for driver software on vour computer

Search for driver software in this location

o include subfolders

fgﬂ‘ﬁ 2,19 n13\tm Folder 999 File Arduino

Y o 5 3 ) e
@enluil drivers folder Tu Arduino folder il downtoad a1 damesNguvl 2.20

Fodar: . drvers

[oCaned ]

gﬂ‘ﬁ 2.20 a5ila drivers folder # download 1



24

s nidentuil driver folder Ssuiasuat i click Next uanemaguil 2.21

Briawss for driver soilwarg on your omputer

of software in this o

Search fer

¥ Inalude sibfoldens

ice drivers on my computer
compgtinie with the dedce, snd o driver

 Letme pick fromafistof o
show instafied o

1i
software i the same calegory @

sU# 2.21 vinsi@en driver folder

a3

5§ nEed pops up AU click Install this driver software anyway to continue the

q
Arduino Board Drivers u,amﬁ@gﬂ“?; 2.22

" Bl ° @_= o
s Don't el this driver software : ;
Vet 2iveens’ st bl o pdates de ok !

& ] 0

S Sew debris

gﬁﬁ 2.22 a1 Install this driver software anyway

ivinans Install Drive 1JuiiBeudseuds auil diatog box uARIFIFUR 2.23 15 fiBams 1y
5 = € . o 3 1 o =t 1 © o
port number 7 Uasa Arduino lIWiimaensiasgluiagwilfe Port COM3 uruadaiild

MU anavzau Port COM 8y 9



Windows has suecessiully updated your driver sofbware
Vangdews hat Grushed ingiatieg the dnver softeare for thes device:

Communizations Port
i

w @ P R R PR o) 3 [N & o g Y
SuutnALERTIAYINTS Install Driver WuiSeuiasuas Avinsg "Close Ifas

2.4. ¥m13 Set up Arduino Software &8930 Installation uds s set &
shuArsuenluduass vendeansasnaayy juves Board vi3e wWasy port vinns

Weusariu Board Wity 1fisaud @enlufi folder fiv Arduino IDE 17 uagsinay start

5U# 2.23 dialog box diavins Install Drive WuiSauiesudy

25

Software 183 Arduino IDE Tnaviims double-clicking Ut Arduino application uamsfslugy

i 2.4

g

i Ponsdtads i evamples

i hredase

e

L rantn
S, pleralal

g‘i}‘ff; 2.24 folder w@alUsunsy Arduino



o o _ E o . . i
‘Double Click v "Arduino.exe" 18 Start Arduino IDE 91auwaaniuend Arduino board %

L = ) 2 2 . o =t ¥ o s {
ynsieusotignsinsantu st viimswaeu drdndu uanedegud 2.25

AR bit vl ATinrgeisd
Fragramnt PR

B Babtiitts S

i Mg 296 0 Vg ADE *
rikiie Wiog INTregsi 260} -

Erchsing Loorsidn |

e G 16 MY o ATt

su#i 2.25 mafensuvetusdaliiy Arduino Uno

il check 31 serial port Vistsedlfignidenatagnaes Benluf Computer Serial

of . > 1 o £
Port % Arduino YNNISRBLTBNaY



2.5 mldnuluga LCD (Liquid Crystal Display module) wiheuansmaluga LCD wuu

u o o e =t t 12 o =
s@1anwI 4 4o waiay 20 ANanus nmiﬂa%ﬁﬁ’mm?}ﬁ% 2.26

SV

|||—
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/AT LL.DOUT - pin #8

4/ Hx711.5CK - pin #9
/7 LCD RS pin to digital pin 12
//LCD Enable pin to digital pin 11
//LCD D4 pin to digital pin 5
//LCD D5 pin to digital pin 4
//LCD D6 pin to digital pin 2
//LCD D7 pin to digital pin 2
//LCD R/W pin to ground

//LCD VSS pin to ground

J/LCD VCC pin to 5V
/710K resistar:

/ends to +5V and ground
/Awiper to LCD VO pin (pin 3}
#include <LiquidCrystal.h>
#include "HX711.0°

LiguidCrystal lcd(12, 11, 5, 4, 3, 2);
float calibration_factor =11124.00;
#define zero_factor 8565394
#define DOUT 8

#define SCK 9

#define DEC_POINT 2

w

fatl
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#define ECHOPIN 7
#define TRIGPIN 6

float offset=0;

float get_units_ke();
HX711 scate(DOUT, SCK);
void setup(}

{

Serial.begin(115200);
scale.set_scale(catibration_factor);
scale.set_offset(zero_factor);
lcd.begin(20, 4,
pinMode(TRIGPIN, INPUT);
pinMode(ECHOPIN, OUTPUT);
)

void loop()

f
1

int h=207,

inti; // Read in times pulse
float bmi,hish,distance;
float Weight[1};
while(get_units_kg(}<0.05)
led.setCursor(l, O}

led.print(" A_AWELCOMEA A *);
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led.setCursor(s, 1);

led.print{" HIGH & WEIGHT "
{cd.setCursor(l, 2);

{cd.print(" BODY MASS INDEX ");
delay(2000);

}

for(i=0;i<2;i++)]
led.setCursor(1, 0;
digitalWrite(TRIGPIN, LOW),
delayMicroseconds(2);
digitalWrite(TRIGPIN, HIGH);
delayMicroseconds{10);
digitalWrite(TRIGPIN, LOW),
distance= pulseln(ECHOPIN, HIGH);
distance= h-distance/58;
led.print("HIGH @ "),

led. print{distance);

led.print(® Cm ")

String data = String(get_units_ke(H+offset, BEC POINT);
Weightfi] = (eet_units_ke();

led . setCursor(1, 1)

led . print("WEIGHT: ");

led. print{data);
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led.print(" ke";

ted setCursor(l, 2);
high=distance/100;
brmi=Weight[i}/high*high);
led.print{"BMIis "),

led. print(brei,
if{brni>=40)

{

lcd.setCursor(1, 3);

led. print("You are very Fat"),

N
i)

else if{(bmi>=35)

{

lcd.setCursor(l, 3);
led.print("You are Fat v3");
}

else if(bmi>=28.5)

{

led setCursor(l, 3);
tcd.print{"You are Fat v2");
}

else iflbmi>=23.5)

d
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24

85
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108

110
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112
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114

led.setCursor(1, 3);

led.print(*You are Fat Wv1™);

}

alse if{bmi>=18.5)

{

{cd.setCursor(1, 3);

led print("You are normal”);

}

else if{bmi>=0)

{

led.setCursor(l, 3);

ted print("You are thin®);

1
J

else

{

led.setCursor(l, 35,
led.print("Error ~ ");
}

delay (3000);
led.clear();

}

}

float get_units_ka()
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115 {
116 return(scale.get_units()*0.453592);
117 1
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HC-SR04 User Guide

1. Ultrasonic Distance Measurement Principles

The transmitter emits a 8 bursts of an directional 40KHz ultrasonic wave when
triggered and starts a timer. Ultrasonic pulses travel outward until they encounter
an object, The object causes the the wave to be reflected back towards the unit.
The ultrasonic receiver would detect the reflected wave and stop the stop timer.
The velocity of the ultrasonic burst is 340m/sec. in air. Based on the number of
counts by the timer, the distance can be calculated between the object and
transmitter The TRD Measurement formula is expressed as: D = C X T which is
know as the time/rate/distance measurement formula where D is the measured
distance, and R is the propagation velocity (Rate) in air (speed of sound) and T
represents time. In this application T is devided by 2 as T is double the time

value from transmitter to object back to receiver.

2. Product Features

Features

@ Stable performance (Xial.)

@ Accurate distance measurement
® High-density SMD Board

® (lose Range (2cm)

Uses

® Robotics barrier

Object distance measurement
Level detection

Security systems

Vehicle detection/avoidance



Product Views

BACK

Module Pin Asignments
Pin Symbol Pin Function Description
1 VCC 5V power supply
2 Trig Trigger Input pin
3 Echo Receiver Output pin
4 GND Power ground

5. Electrical Specifications

WARARNING

Do Not connect Module with Power Applied! Always apply power after connecting
Connect "GND" Terminal first

Electrical Parameters HC-SR04 Ultrasonic Module
Operating Voltage 5vVDC
Operating Current 15mA
Operating Frequency 40KHz
Max. Range 4m
Nearest Range 2cm
Measuring Angle 15 Degrees
Input Trigger Signal 10us min. TTL pulse
Output Echo Signal TTL level sigpai, proportional to
distance
Board Dimensions 1-13/16" X 13/16" X 5/8"
Board Connections 4 X 0.1" Pitch Right Angle Header Pins




6. Module Operation

Set Trig and Echo Low to initalize module. Place a minimum 10us High
level pulse to "Trigger” (module will automatically send eight 40KHz acoustic
bursts). At the same time, Gate the microcontroller timer to start timing.

Wait to capture the rising edge output of ECHO port to stop the timer. Now
read the time of the counter, which is the ultrasonic propagation time in the air.
According to the formula: Distance = (ECHO high level time X ultrasonic
velocity (Speed of Sound in air 340m/sec) / 2, you can calculate the distance to

the obstacle.

For best results and maximum range, the Object should be larger than 0.5M?

the nearer the target object, the smaller it may be




7. ModuleTiming

HC-SR04 ULTRASONIC MODULE

mmmu-”-m 22
" b

o’ ”"-"-“-”-"-”-" } 2
Ay

Propagation Delay
Dependent on Distance

Trigger 10us min. start measurement from microcontroller.

Max Rep. Rate: 50us
ECHO Output pulse to microcontroller, width is the time from last of 8 40KHz
bursts to detected reflected signal (microcontroller Timer gate signal)

Distance in cm = echo pulse width in uS/58

Distance in inch = echo pulse width in uS/148

Information obtained from or supplied by Mpja.com or Marlin P. Jones and Associates
inc. is supplied as a service to our customers and accuracy is not guaranteed nor is it
definitive of any particular part or manufacturer. Use of information and suitability for
any application is at users own discretion and user assumes all risk.



HX711

24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales

DESCRIPTION

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

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

There i1s 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

» Omn-chip power supply regulator for load-cell and
ADC analog power supply

+ Oan-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 808SPS output data rate

* Simultaneous 50 and 60Hz supply rejection

* Current consumption including en-chip analog
power supply regulator:

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

APPLICATIONS
* Weigh Scales

« Industrial Process Control

. v,
§8550 R 2.9~5.5V

Load cell

]
1
3
1
i
i

Vsup K DVDD

L

To/From
MCU
Fig.1 Typical weigh scale application block diagram
TEL:  (592) 252-9530 (P. R. China) AVIA SEMICONDUCTOR

EMAIL: market@aviaic.com




HX711

-Pin Description
RegulatorPower VSUP £ 1 ®* 16 [ DVDD  Digital Power
Regulator Control Cugput  BASE £ 2 15 =1 RATE  Output Data Rate Control Input
Analog Power AVDD [ 3 4 X Crystal O and Extemnal Clock Input
Regulator Control Input~ VFB L] 4 13 B3 XO Crystal /O
Analog Ground AGND [T 5 12 =1 DOUT  Serial Data Qutput
Reference Bypass VBG [ 6 11 [1 PD_SCK Power Down and Serial Clock Input
Ch. A Negative nput  INNA T 7 10 £ INFB Ch. B Positive Input
Ch. A Positive Input ~ INPA [T} 8 9 1 INNB Ch. B Negative nput

SOP-16L Package

Pin# | Name Function Description
1 VSUP |Power Regulator supply: 2.7 ~ 5.5V
2 BASE |Analog Output [Regulator control output (NC wheri 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 OQutput [Serial data output
13 X0 |Digital 'O Crystal /O (NC when not used)
14 X1  [Digital Input  [Crystal /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 Pescription

AVIA SEMICONDUCTOR
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KEY ELECTRICAL CHARACTERISTICS

Parameter Notes MIN TYP MAX | UNIT
[Full scale differential
input range V{inp)-V(ion) +0.5(AVDD/GATN) Vv
Common mode input AGNDH1.2 AVDD-13} V
Tnternal Oscillator, RATE=0 10 Hz
Internal Osciliator, RATE =
0 d DVDD 80
utput data 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 7FFEFFF | HEX
Output setiling time RATE =0 400 ms
RATE = DVDD 50
Input offset drift Gain = 128 0.2 mV
Gain = 64 0.4
Input noise Ga{n =128, RATE=0 50 . nV(rms)
Gain = 128, RATE=DVDD 90
Temperature drift Input offset (Gain=128) +6 nv/C
Gain (Gain= 128) +5 ppnyC
Input common mode
rejection Gain= 128, RATE=0 100 dB
jPower supply rejection (Gain= 128, RATE=0 100 dB
Reference bypass
{Vng) 1.25 '
Crystal or external clock
Hrequency 1 11.0592 20 MHz
Power supply voltage DVDD 2.5 22 v
AVDD, VSUP 2.6 5.5
Analog supply current
(including regulator) Normal 1400 HA
Power down 0.3
. Normal 100 pA
Drigital 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
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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 Vaypp=Vee*(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
sxternal reference clock can be uwsed. A crystal
:an be directly connected across XI and XO pins.
An external clock can be connected to XI pin,
hrough a 20pF ac coupled capacitor. This
sxternal clock is not required to be a square wave.
[t can come directly from the crystal output pin of
he MCU chip, with amplitude as low as 150 mV.

When using a crystal or an external clock, the
nternal 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 (Tabie 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 ci:;ﬁ:lil 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

One cenversion period

Kext Output Pata
¥

1
!
o H

e
o

s

—

Next Conyensions CHLA, Gain:128

£,
7

Next Conversion: CH.B, Gain:32
P

o

Next Conversion: CHLB, Gain:64
e

27

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

Symbol Note MIN | TYP | MAX | Unit
Ty |[DOUT falling edge to PD_SCK rising edge | 0.1 us
T,  [PD_SCK rising edge to DOUT data ready 0.1 s
T;  [PD_SCK high time 0.2 1 50 us
Ts  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
PD_SCK l
3
i

1 ¥

&~ B0ps—>;

H ie

: £

i i
i

B

Power down : Normal

Fig.3 Power down control

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

powered down. When PD_SCK retumns 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 (X1=0), 10Hz
output data rate (RATE=0). A Single power
supply (2.7~3.5V) 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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Fig.5 Reference PCB board layout
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Reference Driver (Assembly)

[

Call from ASM:

LCALL

ReaAb

Call frem C: extern unsigned long ReadAD{(void);
unsigned long data;
data=ReadAD () ;
&/
PUBLIC ReadAD
HX711ROM segment code
rseg HX711ROM
sbit ADDO = P1.5;
shit ADSK = PO. 0;
VE:
OUT: R4, R5, R6, R7 R7=DLSB
k/
ReadAD:
CLR ADSK //AD Enable (PD_SCK set low}
SETE  ADDO //Enable 51CPU 1/0
IB ADDO, § //AD conversion completed?
MOV R4, #24
Shiftlut:
SETB  ADSK //PD_SCK set high (positive pulse)
NOP
CLR ADSK //PD_SCK set low
MOV C, ADDO /fread on bit
XCH A, R7 //move data
RLC A
XCH A, R7
XCH A, RS
RLC A
XCH A, R6
XCH AR5
RLC A
XCH A, RS
DINZ R4, ShiftOut //moved 24BIT?
SETB  ADSK
NOP
CLR ADSK
RET
END

AVIA SEMICONDUCTOR
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Reference Driver (C)

/i
shit  ADDO = P1°5;
shit ADSK = P07
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:
if (ADDO) Count++;
}
ADSK=1;
Count=Count 0x800000;
ADSK=0;
return{Count) ;

AVIA SEMICONDUCTOR
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Package Dimensions

10.10
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MAX

TFyp Unlt: mm

MIN

SOP-16L Package
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eliron » Revere » Sensorlronics + Tedea-Huntieigh

Model 1042
Tedea-Huntleigh

Low Profile Aluminum Load Cell

'FEATURES

Capacities 1-200 kg

Aluminum construction

Single-point 400 x 400 mm platform
OIML R6Q and NTEP approved

P66 protection

‘Available with metric and UNC threads
Optional

o EEx ia IIC T4 hazardous area approval
o FM approval available

High stiffness version available for dynamic weighing
applications

APPLICATIONS
Bench scales
'Ccmnting scales
Grocery scales

DESCRIPTION

odef 1042 is a low profile single-point load celi designed
fordirect mounting in weighing platforms.

 small physical size, combined with high accuracy and
W cost, makes this load cell ideally suited for retail,
erich and counting scales.

T s T e

DIMENSIONS in milliniete

& @

Capacities of 5 kg and above are supplied as standard
in anodized aluminum. This high accuracy load cell

is approved to NTEP and other stringent approval
standards, including OIML R60.

A humidity resistant protective coating assures long-term
stability over the entire compensated temperature range.

The two additional sense wires feed back the voltage
reaching the load cell. Complete compensation of
changes in lead resistance due to temperature change
and/or cable extenstion, is achieved by feeding this
voltage into the appropriate electronics.

4 Mouating holes
M6-6H or 1/4".20 UNC-28

Capacity, kg A
1-30 20 <
50-200 25.4

aheet

faswssssonna,

!
T
prusrassannn,.,

hrenranns

el
ME-6H or 1/47.20 UNC-2B
{only 1 & 3kg)

19.08 |

150

Technical contact: vpgt.americas@vpgsensors.com,
vpgt.asia@vpgsensors.com, and vpgt.emea@vpgsensors.com 1

www.ypgtransducers.com



Model 1042
Tedea-Huntleigh

PARAMETER

Low Profile Aluminum Load Cell

VALUE

VeGTransducers

Celiron » Revere + Sensortronics + Tedeo-Hunteigh

{Unbaianced bridge configuration)
+VE INPUT (Green)
+VE SENSE (Blue}
+VE OUTPUT (Red)

~VE INPUT (Black)
-VE SENSE (Brown)
~VE OUTPUT (White)

“Rated capacity —R.C. {Emax) 1,3,5.7,10,15, 20, 30, 50, 75, 100, 150, 200 kg
1:NTEP/OIML, accuracy class NTEP Non-Approved c3* ce-
1 Maximum no. of intervals (n) $000 single 1000 3000 6000
LY = Emax/Vmin 10000 1400 6000 10000 Maximum available 20000
| Rated output—R.O. 20 mvVAv
: %ed output tolerance 0.2 MV
[ Zero balance 0.2 VNV
FZero return, 30 min. 0.0330 0.0300 0.0170 0.0083 +% of applied load
' Total error {(per OIML R60) 0.0200 0.0500 0.0200 0.0100 +% of rated output
‘Temperature effect on zero 0.0023 0.0100 0.0023 0.0014 +% of rated output/°C
{:Temperature effect on output 0.0010 0.0030 0.0010 0.00058 % of applied load/°’C
‘Eccentri¢ loading error 0.0049 0.0074 0.0049 0.0024 +% of rated load/cm
" ‘femp. range, compensated —10 to +40 °C
[ETemp. range, safe 20 to +70 °C
T Maximum safe central overload 150 % of R.C.
JUltimate central overload 300 % of R.C.
‘Excitation, recommended 10 VDG or VAC RMS
T Excitation, maximum 15 VDG or VAC RMS
‘Input impedance 415£20 Q
| ‘Output impedance 35043 0
i Insulation resistance >2000 MO
Cable length 158 m
Cable type 6 wire, PVC, single floating screen Standard
onstruction Plated (anodize} aluminum
nvironmental protection IPes
latform size (max) 400 x 400 mm
ccommendsd toraus
0% utilization
609 utilization
‘kg Is not approved by OIML, 150 and 200 kg are not approved by NTEP
20-200 kg are of balanced bridge configuration, and have side cable entry
6000 divisions from 20 kg to 100 kg
_becifications subject to change without notice.
WIRING SCHEMATIC DIAGRAM WIRING SCHEMATIC DIAGRAM

{Balanced bridge configuration}

+VE INPUT (Green)
+VE SENSE (Blue)

+VE GUTPUT {Red)

-VE INPUT (Black)
~VE SENSE (Brown)

~VE OUTPUT (White)

Technical contact: vpgt.americas@vpgsensors.com,
vpgt.asia@vpgsensors.com, and vpgt.emea@vpgsensors.com

Document No.: 12010
Revision: 19 Dec 2014



Legal Disclaimer Notice
Vishay Precision Group, Inc.

FERIORMANCE THADIGH FRECISION

Disclaimer
ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Vishay Precision Group, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “VPG™}, disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein or in
any other disclosure relating to any product.

The product specifications do not expand or otherwise modify VPG's terms and conditicns of purchase, including but
not limited to, the warranty expressed therein.

VPG makes no warranty, representation or guarantee other than as set forth in the terms and conditions of purchase.

To the maximum extent permitted by applicable law, VPG disclaims (i} any and all liability arising out of the
application or use of any product, (i) any and alt liability, including without limitation speciai, consequential or
incidental damages, and (i} any and all implied warranties, including warranties of fitness for particular purpose,
non-infringement and merchantability.

information provided in datasheets and/or specifications may vary from actual results in different applications and
performance may vary over time. Statements regarding the suitability of products for certain types of applications

are based on VPG's knowledge of typical requirements that are often placed on VPG products. it is the customet™s
responsibility to validate that a particular product with the properties described in the product specification is suitable for
use in a particular application. You should ensure you have the current version of the relevant information by contacting
VPG prior to performing installation or use of the product, such as on our website at vpgsensors.com.

No ficense, express, implied, or otherwise, to any intellectual property rights is granted by this document, or by any
conduct of VPG,

The products shown herein are not designed for use in life-saving or life-sustaining applications unless otherwise
expressly indicated. Customers using or selling VPG products not expressly indicated for use in such applications ¢o
sO entirely at their own risk and agree to fully indemnify VPG for any damages arising or resulting from such use or sale.
Please contact authorized VPG personnel to obtain written terms and conditions regarding products designed for such
applications. :

Product names and markings noted herain may be trademarks of their respective owners.

Copyright Vishay Precision Group, Inc., 2014. All rights reserved.

=§)?3‘?].ll’nent No.: 639992 WWW.YPgsensors.com
“®Vision: 15-Jul-2014 1
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