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1. BH1750FVI

ROHM ' Technical Note

SEMICONDUCTOR

Ambient Light Sensor IC Series " Pb ’-ﬂ"'

Digital 16bit Serial Output Type Free RoHS
Ambient Light Sensor IC

BH1750FVI ! No.09046EBTO1

@Descriptions .
BH1750FVI is an digital Ambient Light Sensar IC for I°C-bus interface,; This IG.is the most suitable 10.0btain the ambient light
data for adjusting LCD and Keypad backlight power of Mobile phone. It is possibleto detect wide range at High resolution.
(1-655351x )

@Features
1) F*C/bus Interface ( {#'s Mode Suppoft )
2) Spectral responsibllity is app tely human eye response

3) luminance to Digital Converer

4) Wide range and High resolution. ( 1 <65535 Ix)

5) Low Current by power down function

6) S0Hz / 80Hz Light nolse reject-function

7) 1.8V Logic input interface

B) No needany external parts h

9) Light source dependency-is little; (ex. Incandescent Lamp. Fluorescent Lamp; Halogen Lamp While LED. Sun Light )
10) Itis possible to select 2 type of °C slave-address.

11) Adjustable measurement result for influence of optical window

(1t is possible to detect min, /11 Ix, max. 100000 Ix by using this function. )

12) Small measurement variation (+1= 20%)
13) The influence of infrared is very small.

@ Applications
Mobile phone, LCD TV, NOTE PE; Portable-game ‘machine, Digital camera, Digital video camera, Car navigation, PDA,
LCD display

®Absolute Maximum Ratings

________ Parameter ~ (Symbol ' > Limits A Units
Supply Volage 1 Vmax T T T 45 "L
Operaling Temperalure b Topr -40~85 C
Storage Temperature Tsig ) =40~ 100 = |
SDA Sink Current i Thax, ol I o | ma
Power Dissipation Pd ! 260% mw |

# 70mm x 70mm = 1 Bmm glass epoxy board Deraling i done at 3 47TmW/ G for operating above Ta=25C

@ Operating Condilions
T

| Parameter | Symbol Min. Typ. Max. Units
| Vee Voltage [ Vee 2.4 3.0 | 36 v
| I°C Reference Voltage Vow 1.65 = [ wee v
www.rohm.com 117 2009.04- Rev.B

© 2009 ROHM Co., Ltd. All rights reserved



BH1750FVI

Technical Note

@Electrical Characteristics ( Vcc = 3.0V, DVI = 3.0V, Ta = 25°C, unless ctherwise noted )

Parameter Symbol Min. Typ. Max. Units |Conditions
Supply Current lcot - 120 180 A | Ev=100Ix #'
Powerdown Current lec2 - 0.01 1.0 HA | No input Light
Peak Wave Length Ap = 560 - nm
Measurement Accuracy S/A 0.96 12 1.44 times g.ﬁ.":%%g &Aﬂ."ﬁzix
Dark (0 ix) Sensor out S0 0 0 3 count | H-Resolution Mode »°
H-Resolution Mode Resolution HR - 1 o Ix
{L-Resolution Mode Resolution nR = 4 - Ix
%I_I-_fl-::eesolmion Mode Measurement i s 120 180 i
:I_.I._-Inﬂizsoluﬁon Mode Measurement b g = 16 24 i
g:ﬁar:tdl:m“ { Fluorescent Sensor e ) 1: - times ™ EV = 1000 Ix
ADDR Input ‘H' Vollage bVan 0.7+ VCC B - v
ADDR Input 'L’ Vohage VAL - ~{g{da-vccl{ v
DVI Input 'L Vohage | vovt = - 04 v
'SCL, SDA Iput 'H' Voltage1 vt ~| 07 -bvi - = Vi-low = 18v
SCL, SDAInput 'H' Voltage 2 | 7 || "2 1.26 - - Ve |1.85V = DVI <18V
SCL. SDA Input " Voltage 1 BEVA - - 087 BV |BVI 2 1.8V _
ESCL. SDA Input 't Voltage 2 L2 = = DVI=1.28-1 v |65V S DVI < 1.8V
SCL, SDA, ADDR Input ‘H' Current i IiH & = 10 | pa |
SCL, SDA, ADDR riput*C: Gurrent™ -+ i X ¥ “10 A
I’C SCL Glack Frequency 'r fsc. - - = 400 | KHz
I°C Bus Free Time _ ~taur 13 i - s
ggngg;g:m (repeated) START : WOSTA. | |06 - T+ s
e v | oo ) e LTS ] e
_ gg nﬁﬁ:o;p fime for a Repealed STOP .\ 08 7 = Je
I*C Data Hold Time _}l THODAT 0 == 049 Hs
*C Data Setup Time I dsuoar 100 - - ns
1°C L' Period of the SCL Clock - ttow 13 = = us
I*C 'H' Peried of the SCL Clock | thiGH 086 - - s
I°C SDA Output 'L’ Voltage Vo 0 s 0.4 Vo |loe=3ma

#1 White LED is used as optical source.

%2 Measurement Accuracy typical value is possibie 1o change '1’ by "Measurement result adjustment function”
%3 Use H-resolution made or H-resolution mode2 if dark data ( less than 10 Ix ) is need.

www.rohm.com
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@Reference Data
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®Block Diagram

vee DvI

1 I
1 == 1
Logic —E? SCL
i : ADC | +
1’c Interface ———_[3 SDA

” PD t—l :

i oSG i
b w— e e v e e [ o e — {5 —
GND ADDR

@Block Diagram Descriptions

*PD
Photo diode with approximately human eye response.
« AMP
Integration-OPAMP for converting from PD eurrent to Voltage.
« ADC
AD converter for obtainment Digital 16bit dala.
« Logic + I°C Interface
Ambient Light Calculation and I°C BUS Interface. It is including below regisler.
Data Repister — This.is for registration of Ambient Light Data. Initiaf Value is."0000_0000_0600_0000".
Measurement Time Regisler — This is for registration of measurement time. Initial Value is *0100_0101".
+ OSC
Intemal Oscillator (1yp. 320kHz ). It is GLK for internal logic,

@Measurement Procedure

Power supply

) initial state is Power Down mode afler
State is automatically changed to VGE and DVI supply:

Power Down mode.

______________________ 3, Poefian i --ried---— NS
.

I i ——————

One Time Measurement » Continuous Measurement |

............. » State Transition by I°C write-command.

—— ¥ Automalically State Transition

* "Power On" Command is possible o omit.

www.rohm.com 4117 2009.04- Rev.B
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@instruction Set  Architecture

Instruction Opecode Comments
Power Down 0000_oogp | No active state.
Power Onh 0000_0001 Waiting for measurement command.
Reset Data register value. Reset command is not acceptable in
Reset 0000_0111 Powet Down moda.
Continuously H-Resalution Mode GO OPAR. | SRR eRsAminib e L tncoli o

Measurement Time is typically 120ms.

Start measurement at 0.5ix resolution.

Continuously H-Resolution Mode2 0001_0001 Measurement Time s typically 120ms.

Start measurement at 4lx resolution,

Continuously L-Resolution Mode 0001_0011 Measurement Time is typically 16ms.

| Start measurement at 1x resolution.
| One Time H-Resolution Mode 0010_0000 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.

Start measurement at 0.5ix resolution,
One Time H-Resolution Mode2 0010_0001 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.

| Start measurement at 41x resolution.

One Time L-Resolution Mode 0010_0011 Measurement Time-is typically 16ms.
| it s automatically setto Power Down mode after measurement.
Change Measurement lime Change measurement time, \
{ High bit ) 01000 MT(76:5) # Please réfer *adjusi wesull. for infh of pplical window.”
Change Masurement time Change measurement time.

011_MT[4,3,21,0]

__(Lowbit)

#: Please rafer “adjust measurement resull for influence of optical window *
# Don inpul the other opecode. 7

®Measurement mode explanation

Measurement Mode Measurement Time. Resolurtion
H-resolution Mode2 Typ. 120ms. ) 0.51x
H-Resolution-Mode Typ. 120ms: 1ix.
L-Resolution Mode Typ. 16ms. 4 1z

We recommend 10 use H-Resolution Mode.
Measurement time ( integration time ) of H-Resolution Mode is/so long, that some kind of neise( including in-50Hz / 60Hz
noise ) is rejected. And H-Resolution Made is 11 x resolution so thal it is suitable for darkness ( less than 10 Ix )
H-resolution mode?2 is also suilable to detect for darkness.

@Explanation of Asynchronous reset and Reset command "0000.0111"
1) Asynchronous reset
All registers are reset. It is necessary on power supply sequence. Please refer "Timing charl for VCC and DVI power
supply sequence” in this page. It is powerdown.mode during DVI = 'L,

2) Reset command
Reset command is for only reset llluminance data register. { resat value is '0') It is not necessary even power supply
sequence.lt is used for removing previous measurement resull, This command is not working in power down mode, so
Ihat please set the power on mode before input this command.

www.rohm.com 517 2009.04- Rev.B
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@ Timing chart for VCC and DVI power supply sequence

DV is I°C bus reference vollage terminal. And it is also asynchronous reset terminal. It is necessary to setto 'L’ after Vccis
supplied. In DVI'L' term, internal state is set 1o Power Down mode.

1) Recommended Timing chart1 for VCC and DVI supply.

Vce

oVl

B

<

Reset Term ( more than 1us )

2) Timing chart2 for VCC and DVI supply.
( If DV rises within 1us afler VCC supply )

Vee

ov A

b

L
3

Reset Term ( more than 1us)
Don't care state
ADDR, SDA, SCL is notf stable if DVI 'L* term ( Tus ) is nol given by systems.

In this case, please connect the resisters { approximately 100kOhm ) to ADDR without directly
connecting to YCC or GND,

because il is 3'state buffer for Internal testing.

Wy Tahinicom 617 2009.04- Rev.B
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@Measurement sequence example from "Write instruction” to "Read measurement resuit”

ex1) Continuously H-resolution mode (ADDR ='1.")

from Master to Slave from Slave to Master

(1 Send "Continuously H-resolution mode " instruction

ST 0100011 {0 | Ack 00010000 Ack | SP

(@ Wait to complete 15t H-resolution mode measurement.( max. 180ms. )

3 Read measurement result.

ST 0100011 oo | gucf ek High Byte [ 15:8 ) Ack

Low Byte [ 7:0] Ack | sP

How fo calculale when the data High Byte/is "10000011" and Low Byte is "10010000"
(2% +2°#2%+ 27+ 2* ) 11.2 % 28067 [ Ix ]

The result of conlinuously measurement mode is updated.( 120ms typ at H-resolution mode, 16ms.typ at L-resolution
mode )

ex2) Onefime L-resolution mode (ADDR ='H')

1) Send "Onetime L-resolution mode * instruction

st | _"ibti'ljoi__l__ 110/ [aek |00 S orooots ==} Aex ['sp i

@ Wait to complete L-resolution mode measurement.{ max. 24ms. )

@ Read measurement resull

sTh\ = _ tonfadn™ & 42| Ak High Byte [ 158 | Ack
Low Byte [ 7:0] KoK | sp

How to calculate when the data High Byte is "00000001"and Low Byle is “00010000"

(2"+2')/12 & 227 {Ix]
In one time measurement, Statement movesto power down mode afier measturement completion. If updated result Is need
then please resend measurement instruction.

ww.rohm.com mi7 2009.04- Rev.B
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Technical Note

®Application circuit example of DVI terminal
The DVl terminal is an asynchronous reset terminal. Please note that there is a possibility that IC doesn't operate normally
if the reset section is not installed after the start-up of Vcc.
(Please refer to the paragraph of "Timing chart for Vce and DVI power supply sequence" )
The description concerning SDA and the terminal SCL is omitled in this application circuit example. Please design the
application the standard of the 12C bus as it finishes being satisfactory. Moreover, the description concerning the terminal
ADDR is omitted. Piease refer to the paragraph of "Timing chart for Vcc and DVI power supply sequence” about the terminal

ADDR design.

ex 1) The control signal line such as CPU is connected.

BH1750FVI
I—-o———{: VT sclL il
0.1pF & ADDR ov |3
T4 —dlow  soaln T
nr
ex 2) Resel IC is used,
1, For Reset IC of the Push-Pull type
BH1T50F WL
p——T scLiid
01 L ADDR ovi :r—rm'ﬂp——
-E'-«'—C GND SDA |C1
nr

Micro
Controller

Y oTE

2, For Resel IC of the Open drain output

BH1750FVI

ex 3) A different power supply is used.

-L_:l

BH1750F V1
e SCL |
DDR ovi 2—1—1
ND SDAIC] V2

VTT SCL
.J- “""F.[ I"r [1|ADDR pVI
L-«.-—--—n: GND " /DAl 'I‘
r

RESET

Rasel IC( Push-Pull type )

RESET

Q1uF

Resel IC( Opendrain type )

# Power supply of DVI mus! stand uplater than power.supply of VCC stand up, bocause il Is necessary 10, secuie resel section ( 1ps or more )

www.rohm.com
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ex 4) LPF using CR is inserted between VCC and DVI.

This method has the possibility that the Reset section of turning on the power supply can not satisfied. cannot be satisfied.
Please design the set considering the characteristic of the power supply enough.

R1: 1kOhm
BH1750FVI
b——A scL
0.1pF
4 DR DVI c1:1F
== ND Shry|m} 'l'
r

4 Notes when CR is inserted between VCC and DVI

%mmmm;ummihammmmuw}un
# When VCC is turned off, the DV vollage becomes high
(R1=1kOhm, C1 = 1yF ) is used.
# Please nole that there is a possibility th
(It s necessary lo consider DVI voltage level

hﬂmmmmslmmmnhmmmmam
Ic 5 not occred if recommended constant

i (1psec) cannol be satisfied it wail tme’ ndiugh long afier tuming off VCC

v

| ". 0.4v

—_ Reset Section : 1us or more

- Please do the application design to secure Reset section 1us or more after the reclosing of the power supply.

www.rohm.com 917 2009.04- Rev.B
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Technical Note

@1°C Bus Access
1) C Bus Interface Timing chart

Wiite measurement command and Read measurement result are done by 1°C Bus interface. Please refer the formally
specification of 1°C Bus interface, and follow the formatly timing chart.

t, SU ; DAT t

+..,...........J

|

LT R, N

scLi |
: -> i ” Tsu’sTa
E,_,s o oAt thton -.r.
s
2) Slave Address

Slave Address is 2 types, it is determined by ADDR Terminal
ADDR='H' (ADDR 2 0.7VCC) -+ *1011100"
ADDR ='L' (ADDR = 0.3VCC) —"0100011"

PHEST 0 S

m...-.?—...... s somn

.ud

3 ) Write Format
BH1750F VI is not able to accept plural. command without stop condition. Please insert SP every 1 Opecode.
ST Slave Address ™ | o | Ack Opecode Ack | 8P
4 ) Read Format
ST |/ smmraa _. i ng\f AcK 21854 '}'ﬂh gngZIJIS:g o508 50 &f:l_i.
Byte [7:0) ' _—
2 P 3 g gy AR | sP
from Master o Slave. fromSlave fo Master
ex)

High Byte = *f000_0014"
Low Byte =*1001_0000"
(2% +2% 284 274 2%y 112 528067 [\x ]

* fcBUSs of Phillips Semi Pioas rafer ¥ Specii

wwvi.rohm.com 1017
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®Adjust measurement result for influence of optical window. ( sensor sensitivity adjusting )
BH1750FVI is possible to change sensor sensilivity. And it is possible to cancel the optical window influence ( difference with
/ without optical window ) by using this function. Adjust is done by changing measurement time. For example, when
transmission rate of optical window is 50% ( measurement result becomes 0.5 times if optical window is set ), influence of
optical window is ignored by changing sensor sensitivity from defauit to 2 times

Sensor sensitivity is shift by changing the value of MTreg ( measurement time regisiter ). MTreg value has to set 2 times if
target of sensor sensilivity is 2 times. Measurement time is also set 2 times when MTreg value is changed from default to 2
fimes.
ex) Procedure for changing target sensor sensitivity to 2 times.

Please change Mireg from "0100,_0101" (default) to "1000_1010" ( default * 2).

1) Changing High bit of MTreg

ST Slave Address ng Ack 01000_100 Ack | SP
2) Changing Low bit of MTreg

sT Slave Address_ R | ackl | [,/ ot otbre Ack | SP
3) Input Maasureng\!_ Command : ' /

ST Slave Address~ | E.ﬁ{.,y_._i_, Ack | -‘_'_uhm;mup" : . | Ack | 8P

* This example is High Resolutionmode, hu'll accepls lhe other measurement.

4) After about 2d0ms, measurement result is registered to Data Register.
( High Resolution-mode is typically 120ms, but measurement time is set twice. )

The below table is seeing the changable range of MTreg,

Min. Typ. | Max.
Birte 0001_1111 0100_0101 ! 111_1110
changable (senshivity ; defaull * 0:45) default ~{ sensitivity : default * 3.68 )
range of MTreg..{ {2 ™ 31 ' 69 | 254
. ( sensitivity : defauil* 0.45) default __{'sensitivity : defauit * 3.68 )

Itis possilbe to-detect 0.231x by using this function at H-resolution mode. And it is possilbe 1o detect 0.111x by using this
function at H-resolution mode2.

The below farmula‘is to calculate ifluminance per 1 count.

H-reslution mode : Jlluminance per 1 count(Ix fcount) "=1/1.2 %(69/ X)
H-reslution mode2 : lluminance perd count (Ix/county =1/1.2%681X)/2

1.2 Measuremen! accuracy
89 . Default value of MTreg ( dec)
X : MTreg value

The below table is seeing the detail of resolution.

Ix / count Ix / count
Mireg 1l at H-resolitin mode at H-resolution mode2
0001_1111 1.85 0.83
0100_0101 0.83 0.42
"i_io | 0.23 0.11
www.rohm.com 11117 2009.04- Rev.B

© 2009 ROHM Co., Ltd. All rights reserved.



BH1750FVI Technical Note

@H-Resolution Mode2

H-reselution mode2 is 0.5ix ( typ. ) resolution mode. It is suitable if under less than 10 Ix measure ment data is necessary.
This measurement mode supports " Adjusi measurement resuit for influence of optical window ". Please refer it. It is possible
to detect min. 0.11 Ix by using H-resolution mode2.

O Instruction set architecture for H-resolution mode2

Instruction Opecode Comments

Start measurement at 0.51x resolution.

Measurement Time is fypically 120ms.

Slant measurement at 0.51x resolution.

One Time H-Resolution Mode2 0010_0001 Measurement Time is typically 120ms.

It is automatically set to Power Down mode after measurement.

Continuously H-Resolution Mode2 0001_0001

O Measuremenl sequence example from "Write instruction" to "Read measurement result”

ex) Continuously H-resolution mode2 (ADDR =L}

from Master to Slave from Slave to Master

(1) Send "Continuously H-resolution mode2 ™ instruclion

R

sT| /4 ootoofi ) 0| Ack ||\ ooofoont ack)[\sp

@ Wait to complete 1st. H-rasohdion mode2 measurement.( max: 180ms. )
@ Read measurement result,
ST ] .U‘lmﬂ e : . 1 | Ack 518 2“.H25q321 %eé‘!ﬂsﬂ 2, 57 Ack

Low B -0] I
280 2° z‘awz’w;.‘r’ 2‘ A Ack | 'SP

How to calculate when the data High Byte is "00000000% and Low Byte is "00010010"

(242° 112 = 75K

www.rohm.com 12117

2009.04- Rev.B
© 2009 ROHM Co., Lid. All rights reserved.



BH1750FVI

Technical Note

@ Terminal Description

PIN No.

Terminal Name

Equivalent Circuit

Function

vce

Power Suppify Terminal

ADDR

vce

I*C Slave-address Terminal

ADDR='H" (ADDR 2 0.7Vcc)

“1011100"

ADDR='L'" (ADDR = 0.3Vcc)

“0100011¢

ADDR Terminal is designed as 3 state buffer for
intemal lest. So that please take care of Voo
and DVI supply procedure.Please see P8.

GND

GND Terminal

SDA

I’C bus Interface SDA Terminal

DvI

150k

A

SDA, SCL Reference Vollage Terminal

And DVI Terminal is also asynchronous Reset
for internal registers.So that please set to 'L’

( atleasl1ps; DV <= 0.4V ) after.Vce is
supplied. BH1T50F VI is pulled down by

{ 150kOhm while DVI.= L.

1*C bus Interface SCL Terminal

#These values are design-value. nol guaranteed.

www.rohm.com
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@Package Outlines

{MAX?.8 include. BURR)

1. 6£0. 1
0:5,0.5, 9.3 0.3
6 £ 4
00 ")y Ny el
=
e CIC1C] L 1 s
® _' 3
2 o
= 5 G- - % =
: ks | ’ l Lot No. = "-———,i i
ot [6 B D b i
é l:; E = ‘-___%.__i —
e s B e . 2 Py f ]
o 1IN
5 \ wll RN, | N IETSP 5
i N | g £ A
= . -
HJ 2 Vo 3 2 r%
o.szsi 08} 0«3 l o~ W a5
o AN 0. 05
E
z I \ WSOFS! { Unit - mm )
: 1
: —4
‘ N\
02T +0 DS ‘ 0. 2220/ 05 &[0 08 @)
@®@About an oplical design on'the device
0,8 mm 1
g
o
1.3 mm
X
. PD area {0.25 mm x 0.3 mm )
Please design the optical window so that
light can cover at least this area.
Min.0.4 mm  Min.0.4 mm
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@The method of distinguishing 1pin.

There is some method of distinguishing 1pin.
@ Distinguishing by 1Pin wide-lead

@) Distinguishing by die pattern

(3 Distinguishing by taper part of 1-3pin side

@ (by die patern) is the easiest methed to distinguish by naked eye.
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@Cautions on use

1) Absolute Maximum Ratings
An excess in the absolute maximum ratings. such as supply voltage { Vmax ), temperature range of operating conditions
(Topr), etc., can break down devices, thus making impossible to identify breaking mode such as a short circuit or an open
circuit. If any special mode exceeding the absolute maximum ratings is assumed, consideration should be given 1o take
physical safety measures including the use of fuses, etc.

2) GND voltage
Make sefting of the potential of the GND terminal so that it will be maintained at the minimum in any operating state.
Furthermore, check to be sure no terminals are at a potential lower than the GND voltage including an actual electric
transient.

3) Short circuit between terminals and erroneous mounting
In order to mount ICs on a set PCB, pay thorough attention to the direction and offset of the ICs. Erroneous mounting can
break down the ICs. Furthermore, if a short circuit occurs due to foreign matters entering between terminals or between
the terminal and the power supply or the GND terminal, the ICs can break down.

4) Operation in strong electromagnetic field )
Be noted that using ICs in the strong electromagnetic field can malfunetion them:

5) Inspection with set PCB
On the inspection with the set'PCB, if a capacitor is connected to a low-impedance IC léminal, the IC can suffer stress.
Therefore, be sure to discharge from the set PCB by each process. Furthermore, in order to.mount or dismount the set
PCB lo/from the jig for the inspection process; be sure 10 turn OFF the power supply and then mount the set PCB to the jig.
After the completion of the inspection, be Sure-to turn-OFF the power Supply and then dismount it fromithe jig. In addition,
for protection against static electricity, “estabfish.a ground for the assembly process and pay thorough attention to the
transportation and the storage ofthe set PCB.

6) Input ferminals

In terms of the construetion of IC, parasitic elements are inevilably formed in felation fo potential, The operation of the
parasilic element can cause inlerference with circuit cperalion; thus resulting in @ malfunclion and then breakdown of the
input tefminal. Therefore, pay thorough attention not to handle the input terminals; such as {o apply to the inputterminals a
voltage lower than the GND respeciively, so that any parasitic element will operate, Furthermore, do nof apply a voltage to
the input terminals when no power supply voltage is applied to the IC, In addition, even if the power supply vollage Is
applied, apply fo the input femminals a veltage lower than the power supply voltage or within the guaranteed value of
electrical characteristics. i

7) Thermal design
Perform thermal design in which there-are adequate margins by taking into aceount the power dissipation-(Pd ) in actual
states of use!

8) Treatment of package
Dusts or scratch on the photo detector may affect the optical characteristics. Please handle it with care;

8) Rush current
When power is first supplied to the CMOS'IC, it is possible that the intérnal logic may be unstable and nish current may
flow instantaneously. Therefore, give special consideration to-power coupling capacitance, power. wiring, width of GND
wiring, and routing of conneclions.

10) The exposed central pad on the back side of the package
There is an exposed central pad on the back side of the package. But please do il non connection. ( Don't solder, and
don't do electrical connection ) Please miount by Footprint dimensions describedin the Jisso/Information for WSOF8I. This
pad is GND level, thereforethere.is a possibilily that LS| malfunctions and heavy-currentis generated.

Www.rohm.com 16117 2009.04- Rev.B
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@ Ordering part number
B|H 1 F |V -IT|R
i i T T |
l Part No. Part No. Package Packaging and forming specification
FVI: WSOF6I1 TR: Embossed tape and reel
WSOFG6I

<Tape and Reel information>

i Empossed carner taps
Bl
Direction i

Hon is the 1pin ol product is af the upper right when you hold
you pull oul the 1ape o he right hand )

www.rohm.com
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2. DHT22

Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & tempemture sensors

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

Capacitive-type humidity and temperature module/sensor

I
Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn



Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & tempemture sensors
1. Feature & Application:
* Full range temperature compensated ~ * Relative humidity and temperature measurement
* Calibrated digital signal ~ *Outstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumption *4 pins packaged and fully interchangeable

2. Description:

DHT22 output calibrated digital signal. It utilizes exclusive digital-signal- -collecting-technique and humidity
sensing technology, assuring its reliability and stability.Its sensing elements is connected with 8-bit single-chip
computer,

Every sensor of this model is temperattire compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved intype of programme in OTP memory when the. sensor is detecting, it will cite
coefficient from memory;

Small size & low consumption'& long transmission distance(zomj enable DHT22 to be suited'in all kinds of
harsh application oceasions,

Single-row packaged with-four pins, maKing the connection very. convenient,
3. Technical Specification:

Model . DHT22

Power supply 3 3-6V DC &

Output signal ital signal via single-bus

Sensing element Polymer capacitor .

Operating range humidity 0-100%RH; temperature -40-80Celsius -
Accuracy humidity +-2%RH{Max +-5%RH);  temperature <+-0,5Celsius
Resolution or sensitivity- | humidity 0.1%RH; temperature 0.1 Celsius
Repeatability - humidity +=1%RH; temperature +-0.2Celsius .
Humidity hysteresis +-0.3%RH -

Long-term Stability | +-0.5%RH/year

Sensing period Average: 2s

Interchangeability  fully interchangeable

Dimensions small size 14* 18#5. 5mm: big size 22*28*5mm

4. Dimensions: (unit----mm)

1) Small size dimensions: (unit----mm)

Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn
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Your specialist in innovating humidity & tempemture sensors

$3.0~

=T 0 = B

&ad

1

-
A
Pin sequence n z 2 from left to right directio (&’

Pin Funeti Q ¥

1 VDD--— I

2 DATA--signal

3 NULL

4 GND

4

Thomas Liu (Business Manager)

Email: thomasliul98518@yahoo.com.cn
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Your specialist in innovating humidity & temperature sensors

5. Electrical connection diagram:

VDD

TA 2Pin
T — — T

MCU

4Pin

GND
3Pin-=NC; AM2302 s anothér name for DHT22

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3:3-6V.DC" When power is supplied to sensor, don't send any instruction to the sensor
within one second to pass unstable status. One'capacitor valued 100nF can be added between VDD and GND for
wave filtering,

(2) Communication and signal
Single-bus data is used for communication between MCU and DHT22, it costs SmS for sinigle time
communication,

Data is comprised of integral and decimal part,.the following is the formula for data

DHT22 send out higher data bit firstly!

DATA=8 bit integral RH data+8 bit.decimal RH data+8bit integral T data+8 bitdecimal T data+8 bit check-sum
If the data transmission is right, check-sum.should be-the last-8-bit of "8bit integral RH data+8 bit decimal RH
data+8 bit integral T data+8 bit decimal T data".

When MCU send start signal, DHT22 change from low-power-consumption-mode to running-mode. When MCU
finishs sending the start signal, DHT22 will send response signal of 40-bit data that reflect the relative humidity
5
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and temperature information to MCU. Without start signal from MCU, DHT22 will not give response signal to
MCU. One start signal for one time's response data that reflect the relative humidity and temperature information
from DHT22. DHT22 will change to low-power-consumption-mode when data collecting finish if it don't receive
start signal from MCU again.
1) Check bellow picture for overall communication process:

Host computer send out

start signal, Data transmission finished.
r send out and RL pull up bus's voltage
response signal.  Output datar Thit"0" for next transmission

¥ e— = IDHTHEE e —f-i W0
r T | | .

| 'I;}m* | I ﬂ | t ITE T
Rak J el ol R ot [l L2 AT &- Bous
WERA,) '
i L i — [ Y&
/ ET L DHTHAS
Pull up and waft Hosl's gfanal S*or's signal Li_tput datay 1bu "
response [tom sensor Sensor poll down

Pull up voltage and bus's voltage

ready for sensors output.

SiWzle-bus output

2) Step 1: MCU send out start signal to DHT22

Data-bus's free status is high.voltage level. When communication between MCU and DHT22 begin, program of
MCU will transform data-bus's voltage level-from high to low level and this procéss'must beyond at least 1ms to
ensure DHT22 could detect MCU's:signal, then MCU will wait 20-30us for DHT22's response.

Check bellow picture for step I:

6
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Host computer send start signal Sensor send out response signal
and keep this signal at least 1ms and keep this signal 80us

Host pul up voltage

] : : L D e
BER — by N - NN\

-;lﬁﬁg | orr s
» _ |
Signal from host Start data transmissi

Signal from sensor

Single-bus signal

Step 2: DHT22 send response signal to MCU

When DHT22 detect the start signal, DHT22 will send out l6w-voltage-level si gnal and this signal last 80us as
response signal, then program of DHT22 transform data-bus's voltage level from low to hi gh level and last 80us
for DHT22's preparation to send data.

Check bellow picture for step 2:
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Start transmit 1bit data Start transmit next bit data

26-28us voltage-length means data "0"

26us—28us I"_

VCC-------- -\ - —bit

Host signal Sesnor’s signal

Single-bus signal

Step 3: DHT22 send datato MCU

When DHT22 is sending data toMCU, every bit's transmission beginwith low=voltage-level that last 50us, the
following high-voltage-level signal's length decide the bitis " 1" or "0".

Check bellow picture for step 3:
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70us voltage-length means 1bit data "1"

Start transmit 1bit data Start tragsmit next bit data

| 1By | \ 7 |
BBE | — sous —je— : [

fES%&Bi9:

Host signal Sesnor's signal.

Single-bus signal

If signal from DHT22'is always-high-voltage-level, it means DHT22:is not working properly, please check the
electrical connection status.

7. Electrical Characteristies:

Item Condition Min Typical Max Unit
Power supply | DC 33 5 6 v
Current supply*| Measuring | ] 1.5 mA

Stand-by 40 Null 50 uA
Collecting Second 2 Second
period

*Collecting period should be : >2 second.
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8. Attentions of application:

(1) Operating and storage conditions

We don't recommend the applying RH-range beyond the range stated in this specification. The DHT22 sensor
can recover after working in non-normal operating condition to calibrated status, but will accelerate sensors'
aging.

(2) Attentions to chemical materials
Vapor from chemical materials may interfere DHT22's sensitive-elements and debase DHT22's sensitivity.
(3) Disposal when (1) & (2) happens
Step one: Keep the DHT22 sensor at condition of Temperature 50~60Celsius, humidity <10%RH for 2 hours;
Step two: After step one, keep the"DHT22 sensor at condition of Temperature 20~30Celsius, humidity
>70%RH for 5 hours.
(4) Attention to temperature's affection _

Relative humidity stronglydepend on-temperature; that is why wetse temperature compensation technology to
ensure accurate measurement of RH:-But.it's still be much befter to keep thié sensor atisame temperature when
sensing.

DHT22 should be mounted at-the place as far as possible from parts that may cause.change to temperature,

(5) Attentions to light

Long time exposure tostrong light and ultraviolét may debase DHT22'§ performance,
(6) Attentions to connection wires

The connegtion wires' quality will"effect communication's quality and distance, high quality shielding-wire is
recommended. :
(7) Other attentions

* Welding temperature should be bellow 260Celsius.

* Avoid using the sensor under dew condition . _

* Don't use this product in safety or emergency stop devices or any other occasion that failire of DHT22 may
cause personal injury. )
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3. Soil Moisture Sensor

Soil Moisture

Sensor
(Order Code SMS-BTA)

The Soil Moisture Sensor is used o measure
the volumetric water content of soil, This
makes it ideal for performing experiments in
courses such as soil science. agricultural
science. envionmental science. horticulture, botany, and biology. Use the Soil
Moisture Sensor to:

+ Measure the loss of moisture over time du fo evaporation‘dnd plantuptake:
+ Evaluate optinum soil moisture contents for various specics of plants

+ Monitor soil moisture content to control fmgation in greenhouses

+ Enhance your Bottle Biology™ cxperimens. ;

Note: Vemier products are designed for educational iise: Our products are ot
designed nor are they recommended for any industrial. medical. or commercial
process such as life support: patient diagnosis: contml of 4 manufacturing
process. or industrial testing of anv kind,

Compatible Software _
See www.vemier.commanualsisms-bta [or a list of software campatible with the
Soil Moisture Sensor,

Getting Started
1. Connect the sensor to the inferface (LabQuest Mini, LabQuest 2. efe.):
2. Stat the apprapriate dafa<collection software (Logger Pro, Logger Lite:
LabQuest App)ifnot already minning; 4nd chioose Newfrom File menu.
Sce the following link for additional connection infonmation:
Wiw.vemier.convstart/sms-bta

Using the Product

Positioning the sensor :

Figure | shows the proper placement of the Soil Moisture Sensor. The prongs:
should be oriented horizontally. but tated-onto (heir Side.dike a knife poised
to cut food. so that water does not pool on the flat surface of thé prngs;

Figure 1

The horizontal oricntation of the sensor ensures the measurement is made af a
particular soil depth. The entire sensor can be placed vertically, but because soil
moisture ofien varies by depth, this is not usually the desired oricntation. To
position the sensor, use a thin implement such as a trenching shovel to make the
pilot hole in the soil. Place the sensor into the hole, making surc the entire
length of the sensor is covered. Press down on the soil along either side of the
sensor with vour fingers. Continue to compact the soil around the sensor by
pressing down on the soil with your fingers until you have made at least five
passes along the sensor. This step is important, as the soil adjacent to the sensor
surface has the strongest influence on the sensor adings,

Removing the Sensor

When-emoving the sensor from the soil, do not pull it out of the soil by the
cable. Doing s0'may break intemal connections and make the sensor unusable.
What is Volumetric Water Content?

I very Simplified terms. dy soul is made up of solid material and air pockets,

called pore spaces-A typical volumetric ratio would be 55% solid material and

43% pore space: As water is added (o the soil. the pore spaces begin to fill with
aler: Soil that scems damp to the totich might now have 35% minerals, 35%
pore space and-10% water. This would be.anexample of 10% volumetric water
content, The maxitmim water content in this soenario is 43% because at that
value: all the available pore'space has been filled with water. This soil is
refomred (0 s being Saturated, begause di-43% volumetric water content, the soil
cavhold no more water.

Videos
View videos related fo.this product at wwwvemier com/sms-bta

Calibrating the Sensor

Optional Calibration Procedure

a5 not ustally necessary (o performt anew galibration when using the Soil

Moisture Sensor: The Soil Moisture Sensorhas a stored calibration that will give

good resulls, I, however, very accurale readings are needed, a calibration using

the sample-soil 1¥pe to be measured is meommended. Two methods are

described below. Method 1 is faster and easicr, but potentially less accurate than

Method 2.

Calibration Method 1: Two-Point Calibration

This 1 the fasterand easier of the two methods, but is potentially less accurate.

I Diy.the'soil in a drving oven at 105°C for 24 hours

1. Obtain a wateright container that is large enough to fully insert the sensor
with room for at least 2 cm on all sides. A plastic shoe box or similar works
well.

3. When cool, break up any large clods until all soil fits thougha 5 mm
screen.



4. Connect the Soil Moisture Sensor 1o the interface and star the data-
collection program

5. Pour the soil into the container and position the sensor as shown. The
prongs should be oriented horizontally, but rotated onto their side-like a
knife poised to cut food-so that water does not ool on the flat surface of
{he prongs.

6. Pross down on the soil along exther side of the sensor with your fingers.

Continue to compact the soil amund the sensor by pressing downom T soi

with your fingers until you have made five passes alofg the semior
7. Add more soil on fop ofhe compacted soib <0 tharthe sensor is buned A
least 3 cm below the soil surfae :
8. Compact the soil again nsing a clenhed fist
9. Enterthe calbration outing/of yotr programs Keep this.fir dinmmn
poinit and assign a value.of 0 This reprsents % mlnmemc waleccontenl,
10 Remove the sensor from the soil
[1. Defemnine the approximate volume.of sotlued. Thiscan be dang by
packing it into a large; grdifated beaker ~
12. Retum the soil 1 the calibration coftainkr
13. Obtain a volume ofdistilled water that rquaki:!‘wf!hnolmm ofthe”

sculIifnrmq:le\ouuscd»\Mml.ufmﬂ.wumldohlamh?*d AP
WAL

of distilled water.

14 Add the distilled water forthe soil and mix well-.

15, Position the sensor in (héwet soil, again making Surethe sensor s
completely coverd and that there ar: no'gaps buutea the soil and ﬂl:
SeAS0T

16. Keep this second calibration pomassxgmug it Al of 45, This
represents 43% volumetnic walet cotent.

17, Your sensors now calibrated:for this Silfype. If muamusmg Lnngm

3. you can save the calibration divcth on the seasor. ol you may wanl-~

1o reoord the calibration values forfiftuge use<

Calibration Method 2: Multiple-Point Calibration :
This method is more accurate. but equires more fime and effor than Metbod | ¢

I Obtain and mumber |2 drving jass. The jars must be able to-withstand the
105°C temperature of the drying oven.

2. Weigh and record the mass of cach jar

3. Prepare the dry soil by breaking up large clods unil all soil fits through a
3 mm screen. Note: The soil should be fairly drv. but does not need to be
ovendry for this method.

[

(e

Sy

. Obtain a wateright container (hat is large enough to fully inset the sensor

with room for at feast 2 cm on all sides. A plastic shoc box or similar works
well.

. Conneet the Soil Moisture Sensor to the interface and start the data-

collection program.

. Pour the soil into the container position the sensor as shown. The prongs

should be oriented horizontally, but rotated onto their side-like a knife
poised o cut food- so that water does not ool on the flat surface of the
prongs.

./Prss down on the soil along cither side of the scnsor with vour ingers

/ //Contini.ocompact the soil aromnd the sensor by pressing dow on the soil
~withyour fingers uni vou have made five passs along the sensor.

- Add more o on top of he compacted s0ihs0 that the sensor is buried at

- least 3 em below Thesoil surface..
9, Compaot the soil again using a clenched fist

- Enter the-calibmtion portion of the data-eolkction progrum and record the
\ voltage eading frim he scasor-Note.In this method.enteng the

calibration portion of the progsam is Used'only o dblaina @ voltage
reading fom the sensor. You sill not be -.ump!clmga fypical 2-point

| " calibration in the sofware,
Use a.0il core fookto-take three-valunetnic soil samples adiagent o the
- Insen the sampling oy indet fulfyinto the soi:

' b, Remoye the soil ore.

>

13

¢, Dispense the core inl0 4 Gryingar

" Woigh and reford the'mss of the jar plissoil.

¢ Repeal Steps a-d fortworadditonal core samples

Remove the semsof fom dhe soil. <

Decide on a standad Volume of distiled '.\acrﬂm will increase (he water
odtentbv o 10% for cach easurcment.Jf you ar unsure about the
amount of waler to 0 measur B¢ volume of il you nsing. Use a
olume of distfled watereqtial t0S% of the volume of the soil

. "Add one aliquot-of disilled water to the sol n the amount decided upon in

Sitp 13 Toavoid clumping, add the waier in small amouns. mixing
thomughly.

. Replace the sensorin the soil. Press down on the il along cither side of the

sensor with your fingers. Continue to compact (he soil amund the sensor by
pressing down on the soil with your fingers until vou have made five passes
along he sensor,



16. Add more soil on top of the compacted soil so that the sensor is buried at
least

17, Compact e soil again using a clenched fist

18. Record the voltage reading from the sensor.

19. Repeat Sieps 11-18 two more times for a total of four evels of water
conten.

20. Dry and weigh the 12 soil samples o determine gravimetric water conten.

& Place the jars in a drying oven for 24 houss at 105°C.
b. Allow the samples to cool until the soil femperature is near ambient.
¢. Afier cooling, weigh the soil samples again to determine dry weight
21. Determine the volumetric water conteat, §, for each of the four samples.
a. Calenlate the gravimetric water content, v,

=M
=

where i is the mass and the subscnpnmd m ieFerlo amerand
mimerals.

b. Calculate Ihubu[kdensi!}',-_m,..- .

Wher I 1slh&la|ﬂwlunr oflhgsmpie

C. Ca!mlalclhc\dmncwlcrcomel w
5 3 _.ﬂ;; L1

_. Goﬂdnk,ﬂrEanbnlI

Example 13-
soisaplagrabme )\, iy o\
Soil sample initial weight tmm \ -':_- NM:@ ;’_:j:_ /
Dried sampl weight with ja) %, "\, ' '- SIlflf-'g" ~
Jarweight (ar) N |
Mass of waler (initial-dry weight) (m,) s 2;9513_ |
Mass of dry soil (drytare weight) (m,) B9g
=:'—_-=%1l=0.127 m—%-%-lsﬂgmﬁ

p=ul =0IMTES) =018 o 1835

1. Constmct a calibration curve by graphing volumetric water content vs. the
comesponding sensor output voltage at that water content, There is an
experiment file in Logger Pro (version 3.4.5 or newer) set up for this
purpose. I is named “Soil Moisture Calibration,” and can be found in the
Soil Moisture Sensor folder in the Probes & Sensors folder. Alfematively,
you can open a nenw file in Logger Pro with no sensors connected and type
the values into the data table.

23, Perfom a lincar regression on the calibration curve and record the slope and
interoept.

4. Connect the sensorand stan your data-collection program.

25" Proceed o, L calibration portion of the program and manually enter the

values hf’siopcanﬂl

.26 Nour sensor is now ca!iaﬂﬁ,rtlusmll type. If you are using

Lam:;hu 3eyou can sve Ibulfumon directly on the sensor. If using
H:ansl oma}culaio:.wu Y vl o md the calibration values for
o

content in soil
of 0o I Cwith
calibrion)

A

‘“MW wg{‘ //

tmswr.

';ﬁ'_\_;-.'};_.m Q)DW.C

[}lmmqns 7 5 Dittensions: 89 cm » 18 ¢m 0.7 cm

" (active sensor length § cm)
Slope: 108% volt
Intercept: 2%

Care and Maintenance
Do not wrap the cable tightly around the sensor for storage. Repeatedly doing
$0 can imeparably damage the wires and is not covered under wamanty.




How the Sensor Works

The Soil Moisture Sensor uses capacitance to measure ielecteic penmitiivity of
the surounding medium. In soil, dielectric permittivity is a function of the water
content. The sensor creales a vollage proportional to the dielectric pemttivily,
and therfore the water content of the soil,

W g PENFicd

Medium (soi)

The sensor averages the water content over the entire length of the sensor. There
s 2 cm zone of inflience with respect to the flal sufaoe of the sensor bt it
has itk or no sensitvily at the extrn edges. The figumabove shows the
electromagnetic field lincs along a cross-szction of the sensor, illustrating the

2 cm 7om of influence,

Troubleshooting
For tronbleshooting and FAQS. sec www.vermier.comtiti{517

Repair Information .

[Fyou have watched the related product videos). followed the traubleshooking
steps. and are till having frouble with your Soil Moisture Sensor. contact
Vemier Technical Suppar al suppor @emicroom prcall 8888376437,
Support specialists will wok with you fo detemiug 1£ the winif néeds 10-be senl
in for repair, At thal timg. a Retum Merchandise Authonzation (RMA) number
will be issued and instctions will be commuticated on how to retur the wnit
for repair.

Warranty

Vemier wamats this pduct fobe free from defects in materials and
workmanship for a period of five Vears from the daic of shipmentto he
custormer. This wamnty does pot cover daage 1 1he product cassed by abuse
or improper use. This wamanty coversedocational instifutions only.

Disposal

When disposing of his electronic product, do not treabi a5 household waste. Iis
disposal is subject fo egulations that vary by country and region: This item
should be given to an applicable collection point for the recycling of electncal
and clectrmonic equipment. By ensaring that this product is disposed of comely.
vou help preven potential negative consequences on human health or on the
envirornent. The recycling of materials will help to conserve natural esources.
For more delailed information about recycling this product, contact vour focal
eity office or vour disposal service,

Battery recycling information is available al www.calizrecycle.ong
Do not puncturc or expose the battery fo excessive heat or flamg,

g&e symbol. shown here, indicates that this product mugt not be disposed of
ina slandard waste container,

| Vernier

MEASURE. ANALYZE. LEARN.”

Vernier Software & Teohaology
13679 514 MiBkan Way* Beaverion, ORET005-2886
TolFres (836) 837-6437 + (803) 277-2288" Fak(503) 277-2440
nfo@vernies.com  waw Vemier.com

Rov G618

LogsteFen Lopter Lk, Yomacr LabQuest, Vcrmier Labucst Mins, e otbior ks showa o cor tdondis
o rgiciond indoneeds in dhe Uil Seaes

Al elber marks notown by s 1hat appor bomin 2 the propent of thsir respoctie owners. who mas o
80t b lilated with, coameted to, o sponsomd by i,



4. Level Switch Sensor

Level Switch FX
Manual

H AQ Elteknik

AROS QUALITY GROUP AR



Level Switch FX

E AQ Elteknik AB  Level Switch FX manual 2

&z =« ¥ o [ 14 P =2 & 1 ¥ o 2/ & Y 14
nastluenansianulidmiunsidnudienisinwimindu leugelvilUldusslovdaunisen

Winsdilaqadu Snnavnulllvidnulasiont Lazdesdwdadadivadenarsynasainisiiuly



Table of contents

1. Manufacturer information 4
CE Declaration of CONFOMMItY ...........ooieremiierieeeciecieieiee oo 4
LTSI NV PP ETRN v i AR SRR b s e enc 4
Manufacturer iNfOrMation..........c.e e cer e ee e 4
Certificate of Quality and Function................c.cocvvunee. 4
2. Introduction 5
3. Electric installation 5
4. Installation 5
5. Calibration 6
6. Settings 7
7. Indications r
8.

g AQ Elteknik AB  Level Switch FX manual 3




1. Manufacturer information
AQ Elteknik AB operates a policy of on-going development and reserves the right to make changes and
improvements to any of the products described in this manual without prior notice.

Under no circumstances shall AQ Elteknik be held responsible for any loss or indirect damage howsoever
caused. The contents of this document are provided as it is. AQ Elteknik AB reserves the right to revise this
document or withdraw it at any time without prior notice.

CE Declaration of Conformity
Manufacturer: AQ Elteknik AB Sweden declares, that the product:

Level Switch FX marked with CE-label conforms with the following standards: EN 61000-6-2, EN 61000-6-4.
EN55011 (Group 1, Class B).

s
Level Switch FX marked with — conforms to WEEE directive 2002/96/EC. The Level Switch FX also
conforms to RoHS directive 2002/95/EC. When the Level Switch.FX is to be discarded, send it back to AQ
Elteknik AB for safe disposal.

Limited Warranty

AQ Elteknik AB warrants 10 the original end user that the Level Switch FX.is free from any defects in materials
or workmanship for a period of one year from-the date of purchase. During the warranty period, should the
Level Switch FX have indications of failure due to faulty workmanship or materials, AQ Elteknik AB will replace
it with no charge. This warranty shall not apply if the Level Switch FX:is modified, misused or subjected to
abnormal working conditions.

Replacement as provided under this warranty is the only remedy of the purchaser. The purchaser pays freight
to AQ Elteknik AB. AQ ElteKnik AB shall in no-event be held liable for indirect or consequential damages of
any kind or character to the purchaser.

Manufacturer information
Manufacturer: AQ Elteknik AB

Address: Alsikegatan4 Phone: +46(0)18-18 34 30
SE-753 23 Uppsala Fax: +461(0)18-10 50 04
Sweden

www.agelteknik.com E-mail: agelteknik@agg.se

Certificate of Quality and Function
AQ Elteknik AB guaranties that the Level Switch FX has passed function tests and quality tests

E AQ Elteknik AB  Level Swilch FX manual 4



2. Introduction

The Level Switch FX attaches to the outside of a container and senses the presence of liquid inside through
the container wall.

The measuring technique of Level Switch FX sends ultrasound into the container wall and measures the
damping the liquid has on the ultrasound vibrations in the container wall. This technique depends on the
properties of the container wall. It works very well for plastic walls and for metal and glass walls there is some
temperature-dependence. The minimum wall thickness is 1,3mm and the maximum wall thickness is 15mm
(except PP max 10mm). Double walls cannot be measured. Plastic with fiber could be difficult to measure.
The temperature-dependence for metal and glass walls can cause errors if container wall temperature
changes more than 15°C from the temperature at calibration.

The Level Switch FX is very sensitive to small movements of the Level Switch FX. Gluing the Level Switch FX
is the best way to ensure stability.

Level Switch FX can also be sensitive to liquid drops remaining on the inside of the wall. Always thorough
testing before use is recommended.

3. Electric installation

White: Power supply +

Brown: Power supply -

Green: Output NPN

Screen: can be connected to-ground or supply =

Green is an NPN-output which makes eonnection to brown

when active. Maximum-current.is 250mA.
A load should be connected between white and green (Fig1)

A relay should be connected between white and green
(Fig2).

4. Installation

The Level Switch FX measures ifthere is liquid or not behind the container wall. Ultrasound passes info the
container through an area approximately 6mm diameter at the center of the Level Switch FX. The ultrasound
must be able to pass easy into the container; therefore there must be a tight ultrasound-connection without
any air-gap between the Level Switch'FX and the wall. This can be achieved by.gluing it. We recommend
“Loctite Repair Extreme”. However for PP, PE we recommend “Loctite 422" and primer “Loctite 770" or
similar.

H AQ Elteknik AB  Level Switch FX manual 5




Check that the Level Switch FX fits the container (Fig 3), then put cable-ties or a
string tight around the container and the Level Switch FX (Fig 5). Bend the Level
Switch FX loose and put some glue on the container-facing side of the Level
Switch FX (Fig 4). Put a round drop of glue, not a circle, so that when the Level
Switch FX is pressed against the container wall, air should not be trapped inside
the glue. Put the cable-tie or string on the Level Switch FX and bend it up on the
container (Fig 5). The glue should cover the gap between the Level Switch FX
and the container. Leave the Level Switch FX steady for 24 hours then the glue
has partly cured. The Level Switch FX can be calibrated and tested immediately
but a final calibration should be done a few weeks later when the glue is
completely cured. For testing purposes or if for some reason the Level Switch FX cannot be glued, Electrolube
HTC Heat Transfer Compound can be used. It does not cure so the Level

Switch FX must be held very steady in place by other means. S

When the container wall is not flat, the gap between the container and Level
Switch FX must be filled with glue.

\.
To facilitate gluing on a round container; Level Switch FX-COLLET can'be
used (Fig 12). First install Level Switch FX-COLLET on the container using Fig 4
cable-ties or wire. Then put a big rotnd drop of glue on the Level Switch FX
and insert it into Level Switch FX-COLLET. The glue will then fill the space
between Level Switch FX and the container wall (Fig 6).
Level Switch FX-COLLET must remain-attached.

If better IP-protection is needed, Level Switch FX-CAP can be attached on fop
of the Level Switch FX. (Fig 11)

5. Calibration Pa '
Before Level Switch EX can be used itmust be calibrated both for liquid and for air. The two calibrations
should be done one after-the other although the time span between is notJimited. Press the CalButton on the
Level Switch FX to start calibration. @
Calibration sequence starting with liquid: ol
1. Fill the container with liquid. (Fig8)
2. Press the CalButton 1s. (Fig7)
3. LigLED blinks fast green for 5 seconds while it calibrates liquid;
4. Level Switeh FX iswaiting for calibrating air. LigLED blinks slow !
green. '
5. Empty the container.
6. Press the CalButten0,1s. (Fig7)

7. LigLED blinks fast red for.5 seconds while it calibrates air.
Alternative calibration sequence starting'with air: @

Empty the container. y / /
Hold the CalButton until it starts blinking fast red. (Fig7) f’_

Fig 7

LigLED blinks fast red for 5 seconds while it calibrates air.
Level Switch FX is waiting for calibrating liquid. LiqLED blinks slow red.
Fill the container with liquid. (Fig8)
Press the CalButton. (Fig7) ‘ Fig 8
LigLED blinks fast green for 5 seconds while it calibrates liquid. | C
[
|

Nooswn
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If after calibration LiqLED blinks red continuously, signal difference between liquid and air is too small for
reliable measurement.

To check the signal strength, press the CalButton very short. Red starts blinking slow a number of times, the
number of blinks indicates the signal strength. Less than 3 blinks is unreliable, more than 6 blinks is good.

6. Settings

To enter settings mode, hold the CalButton while supply is switched on. The LigLED blinks every 2 second
indicating settings mode has been entered. Double blink indicates setting the output parameter: Double blink
green = output is active with liquid (default), Double blink red = output is active with air. Press the CalButton
short to toggle.

Holding the CalButton long selects next parameter: Triple-blink indicates setting the detection delay
parameter: Triple-blink green = detection delay 0,1s (default), Triple-blink red = detection delay 2s. Press the
CalButton short to toggle. (Long detection delay is used to avoid rapid changes of the output)

Switch off the supply (or hold the CalButton leng) o exit settings mode.

7. Indications

PowerLED: Lights when supply is-connectéd to Level Switch FX

LigLED off = Air, low level

LigLED green = Liquid, high level

LigLED blinking red = error

LigLED blinking red and green = error

LiqLED blinking slow red = waiting for calibration of liquid

LigLED blinking slow/green’= waiting for calibration of air

LigLED double blink red or green every 2 second = Settings mode (output)
LiqLED triple blink red or green every 2 second = Settings mode (delay)

LigLED blinking red at medium-speed a-limited number of blinks = indicating signal ditference between air and
liquid measured during calibration
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8. Technical specifications Level Switch FX

Weight with cable 80g

Cable 2m ©4mm (White plus+ Brown minus- Green output)
Operating voltage +12 to +24V DC power supply (max +28V DC)

Current consumption 30mA (not including relay current)

Protection class IP80, or IP65 with option: Level Switch FX-CAP

Media and ambient temperature  -10°C to 60°C
Approximate maximum metal container temperature deviation from temperature during calibration £15°C

Ambient Humidity max 90%

Material PEI

Measurement frequency approx. 2 MHz

Green (output) NPN-transistor (makes connection between green and brown when active)

Selectable active with liquid or with air.

Level change detection delay Selectable 0,1s or 2s

Voltage applied at green (output)” Must not-exceed voltage at white or brown
Max current at green (output) 250mA_(no short circuit protection)

Container wall 1,3mm to-15mm thickness (PP-max 10mm)
Glue Loctite repair extreme
Order number: FX
Minimum container diameter: approx. 70mm
®25m
PowerlED
LiglED CalButton t §

-
-

="

dhmm | | 415mm

To facilitate gluing on a round container (Fig 6), Level Switch FX-COLLET can be used:
Level Switch FX-COLLET is.ordered separately. Order number; Level Switch FX-COLLET (Fig 12).

The IP protection can be improved to IP65 with Level Switch FX-CAP (Fig 11)
Level Switch FX-CAP is ordered separately. Order number: LevelSwitch FX-CAP
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5. Raspberry PI

Connect display Connect input
1f not using HOMI, Plug in a USB keyhoard
plug in your analogue and mouse
TVordispla
play y
Connect network
Connect to your wired
network [optional]
Raspberry Pi
Insert SD card Quick start
See page 3 for how to
prepare the SD card
Power up - Connect display
Plug in the micro USB Plug in your digital TV
nower supply O monitor




To set up your Raspberry Pi you will need:

Item

Minimum recommended specification & notes

SD card

Minimum size 4Gb; class 4 (the class indicates how fast the card is).
We recommend using branded SD cards as they are more reliable.

HDMI to HDMI / DVI lead

HDMI to HDMI lead (for HD TVs and monitors with HDMI input).

OR

HDMI to DVI lead (for monitors with DVI input).

Leads and adapters are available for few pounds - there is no need to
buy expensive ones!

RCA video lead

A standard RCA-composite video lead to connect to your analogue
display if you are not using the HDMI.output.

Keyboard and mouse

Any standard USB keyboard and-mouse should.work.
Keyboards or mice that take a-lot of power from the USB ports, however,
may need a powered USB hub. This may include some wireless devices.

Ethernet (network) cable
[optional]

Networking is optional, although it makes updating and getting new
software for your Raspberry Pimuch easier.

Power adapter

A good quality, micro' USB power supply that can provide at least
700mA at 5V is essential.

Many mobile phonechargers are suitable —check the label on the plug.
Ifyour supply provides less than SV then your Raspberry Pi may not
work at all, or it may behave erratically. Be wary of very cheap chargers:
some are not,what they claim to be.

it does not matter if your supply.is rated-at more.than 700maA.

Audio lead [optional]

Ifyou are'using HDMI to HDMI then you will get digital audio via this.
If youare'using the analogue RCA connection or a HDMI to DVI cable,
stereo audiois available from the 3.5mm jack next to.the RCA connector.

Know your leads:

HDMI connector

HDMI to DVI lead RCA composite video connector

2




Preparing your SD card for the Raspberry Pi

The SD card contains the Raspberry Pi’s operating system (the OS is the software that makes it work,
like Windows on a PC or OSX on a Mac). This is very different from most computers and it is what many
people find the most daunting part of setting up their Raspberry Pi. It is actually very straightforward—
just different!

The following instructions are for Windows users. Linux and Mac users can find instructions at

www.raspberrypi.org/downloads

1. Download the Raspberry Pi operating system
The recommended OS is called Rospbran Download it here:

2. Unzip the file that you just downloaded
a) Right click on the file and choose “Extract all”.
b) Follow the instructions=you wiII end. up with a ﬁle-'ending in.img

This .img file can only bé written.to. your Sﬁcard bv speual dusk rmagmg software, so...

3. Download the Wln32DlskImager software .
a) Download wm32d¢skfmager-bmaryzlp {currently versnbn 0. 5] from. L™=

b) Unzipiit in the same way you did the RaSpbuan z!pﬁ!e
c) Yod nowhave a new folder called wfn32dlskﬁnager b!nwy

You are now re:rdv to wnte the Raspbian lmage to vour SD card

4. Writing Raspbian to the SDcard
a) Plugyour. SD ‘card into your PC
b) Inthe folder you madé in step 3(b), run the ﬁle named WMZD:stager exe
(in'Windows Vista, 7 and 8’ we recommend that you right-dick this ﬁle and choose “Run as
administrator” ] You wlll se‘escameﬂ'lms like tbns - .

c) Ifthe SD card (Device) you are using isn’t found automatically then click on the drop down box
and select it



d) Inthe Image File box, choose the Raspbian .img file that you downloaded

i) You will then see
pi@raspberry

j) Start the desktop by typing:
startx

k) You will find yourself in a familiar-but-different desktop environment.

I) Experiment, explore and have fun!

For more details and where to go next visit www.raspberrypi.org and the forums at
www.raspberrypi.org/phpBB3. The latest version of Raspbian can always be found at
www.raspberrypi.org/downloads



6. NodeMCU (ESP8266)

Handson Technology

Use Manual V1.2
ESP8266 NodeMCU WiFi Devkit

The ESP8266 is the name of a micro controller designed by Espressif Systems. The
ESP8266 itself is_aself-contained WiFi networking ‘solution offering as‘a bridge from
existing micro controller to WiFi and is also capable of running self-contained applications.

This module comes witha builtin USB corninector and a rich assortment of pin-outs. With a
micro USB cable, you can connect NodeMCU deykit to your laptop and flash it without any
trouble. just like Arduino.It is also.immediately breadboard friendly.
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1. Specification:
e Voltage:3.3V.
e Wi-Fi Direct (P2P), soft-AP.
e Current consumption: 10uA~170maA.
* Flash memory attachable: 16MB max (512K normal).
e Integrated TCP/IP protocol stack.
e Processor: Tensilica L106 32-bit,
Processor speed: 80~160MHz.
RAM: 32K + 80K.
GPIOs: 17 (multiplexed with other functions).
Analog to Digital: 1 input with 1024 step resolution.
+19.5dBm output power in 802.11b mode
802.11 support: b/g/n.
Maximum concurrent TCP connections: 5.

2. Pin Definition:

DEVKIT

o ] (o |

s

(o |

[ 192 ]
=3 -

(et |

EXN (@]
Cw) briot3

(rism) (ertoss |
=) 1o

Cown |
v

DO(GPI016) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

3. Using Arduino IDE

www.handsontec.com
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The most basic way to use the ESP8266 module is to use serial commands, as the chip is basically a WiFi/Serial
transceiver. However, this is not convenient. What we recommend is using the very cool Arduino ESP8266 project,
which is a modified version of the Arduino IDE that you need to install on your computer. This makes it very
convenient to use the ESP8266 chip as we will be using the well-known Arduino IDE. Following the below step to
install ESP8266 library to work in Arduino IDE environment.

3.1 Install the Arduino IDE 1.6.4 or greater
Download Arduino IDE fi Arduino.cc (1.6.4 or greater) - don't use 1.6.2 or lower version! You can u ur

existing IDE if you have already installed it.
Y n al down ing th -to- kage from the ESP8266-Arduino project, if the pr: s giving yo
problems.

3.2 Install the ESP8266 Board Package

Enter http://arduino.esp8266.com/stable/package_esp8266com_index.json into Additional Board Manager URLs
field in the Arduino v1.6.4+ preferences.

Click ‘File" -5

Next, use the Board manager to install the ESP8266 package.
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@ Boards Manager -

mm-mu@\"hm"ﬂ_____;__ R “- . R

EMoRo 2360, h-dh—d-nlﬁuﬂmm
Qniine haip

MMHWMWWM

26 hyESPBZéan
pletm— “. e

‘;\',!ini g
OfS

Select 80 MHz as the CPU frequency (you can try 160 MHz overclock iater)
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Auto Format

Archive Sketch
Fix Encoding & Reload
set{  Serial Monitor
ut Serial Plotter CtrlsShift'l |y once - "
p Select this
| Board: "Generic ESPB266 Module" ’
| Flash Mode: "DIO" »
! Flash Frequency: "40MHz" A
looy  CPUFrequency: 80 MHz" 19 30 MHz
- " | |
- Flash Size: "512K (64K SPIFFS) ________l.s_oin“dlyz
Debug port: "Disabled” »
Debug Levek: "None* b
Reset Method: "ck” y
Upload Speect *115200° 3
Port ’
Programmer: “AVRISP mill” ) \\ | Y
Burn Beotioader N\ /

Select “115200" baud upload speed is a good place to start - latéron you can try higher speeds but 115200 is a good
safe place to start.

e W N7

I Auto Format_ CArleT

Aschive sketch .
Fix Encoding & Reload _

by SedalMonitde———1 | (% (CtnShifte M

: SerialPlotter CuldShittel. oy e s

= FashbMede! Dicf | | A

o 0 (PlishiFrequency: SOIFE" .

1 CPU Frequency: T80 MH ey (av iy

t Fms‘_’ SI::’.NWFSJ _ : repaabedly:
Debughort “Diugbiect . ect'this
Debug Leyek “None” A\ o
RegtMehod B 0 T 3y \Of

\ Wlosaspeesusan. oy T\ @7 Re usi

| Pl 5 e S : S S
Programiiier: "AVRISP midl" i m g
Burn Bootlcadér 2\
P e o : AN 512000

Go to your Windows ‘Device Manager’ to find out which Com Port “USB-Serial CH340' is assigned to. Select the
matching COM/serial port for your CH340 USB-Serial interface.
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[ R Wl v vsrroan o smwmer
Auto Format CtelsT
Archive Sketch
Fix Encoding & Reload
Serial Monitor Ctrl+ Shifte M
Serial Plotter CtrlShifts L
Board: "Generic ESP8266 Module” »
» @ IDE ATAVATAPE controllers Flash Mode: “DIO" ’
» 4 Jungo Flash Frequency: "40MHz" »
» EW CPU Frequency: "80 MHz" »
1 (8] Mach3 Pulseing Engine
78 Wiice el b polating Flash Size: "S12K (64K SPIFFS)" »
» I8 Monitors Debug port: “Disabled” »
b & Network adaptess Debug Level: "None™ »
“ .?;mtcouawn Port (COMI Reset Method: "ck” o|
Communications Port )
Prntes Port LPTI) | Upload Speed 152" I
A5 SESNL CH08 (ENL) Port: "COMILL 1 Seral ports |
Em ! |
Sound, videa and game controllers - comt
1 (M System devices = | ¥ comut
@ Universal Serial Bus controllers. (i "'“__ ===
1 €3 WD Drive Management deyifes \\.
Find out which Com Port isassign for CH34 . |-selact __J;La.undi:at 0N Device Manager”

| — - — - — | —

sing CH340 driver first befor:

first time

INote. IT this /oL

he above

neeps..

i

" ay, _ 3‘;} . - '
Q&unﬂ’\\’ 7

OCEEd

Now you'll need to put the board into bootload made. You'll have to do this before each upload. There is no timeout

for bootload mode, so you don't have to rush!

* Hold down the ‘Flash’ button.
*  While holding down ‘ Flash’, press the ‘RST’ button.
e Release ‘RST, then release ‘Flash’
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*  When you release the ‘RST’ button, the blue indication will blink once, this means its ready to bootload.

This blue indicator will
blink once when
release RTS in step 2.

M

>

I
-
w
<
-
s

Step 3: Release ‘Flash’ but

Step 1: Hold
down this
‘Flash’ button.

Step 2: Press
once and
release this
button

ton. Now

the board is'in "bootload’ mode.

Once the ESP board is in bootload mode; upload the sketch via the IDE Figure 3-2.

Figure3-1: Connection diagram for the blinking test
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i R ————————
File Edit Sketch Tools Help

i loop() (

Figure 3.2: Uploading the sketch to ESP8266 NodeMCU module.

The sketch will startimmediately - you'll see the LED blinking. Hooray!

3.5 Cannecting via WiFt
OK once you've got'the LED blinking, let's go straight to the fun part, connecting to a webserver. Create a new sketch
with this code:
Don't forget ta update:

const char® ssid.  ="yourssid";

const char* password ="yourpassword";

to your WiFi access point and password, then upload the same way: getinto bootload mode, then upload code via
IDE.

| Simple HTTP get webclient test
o
i

| #include <ESP8266WiFi.h>

const char* ssid = "
const char* password = "
password

ny // key in your own SSID

" // key in your own WiFi access point
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const char* host = "www.handsontec.com";

void setup() {
Serial.begin(115200);
delay(100);

// We start by connecting to a WiFi network
Serial.println();

Serial.println();

Serial.print ("Connecting to ");
Serial.println(ssid);

WiFi.begin(ssid, password);

/////

—

e\ l'

. ||a!v i

delay(500);
Serial. prlm:l
S«eri
Sagih1 Brint 1A (st

while (WiFi.status() != WL_CONNECTED) {
Serial.print(".");
)
Serial.prin Fi con eqt
Serial.p “1?
n(ﬂi
Woprr'r" '..v-'
Ballay (5000) ;- fd -~
ﬂyw‘)" 24D §
/ et Aaaasth
Borial, el 1\ : U
/ﬁiaa: i 3 *EIEEEEEFL

mud L fencPENVERN]
g.r a : 4‘ .
a
ow &% R“.‘-';?‘

ﬁ?&_on r'lose\r\n\r\n"h
the re[hnrcm s€
) |

)

delay (500)7

// Read all the Piges

while(client.availab
String line = client.reads
Serial.print(line);

}

Serial.println();
Serial.println("closing connection");

print them to Serial

10| www.handsontec.com
de L r] = vor] [ r] yqr] Ld r] a3 ’]L |r] Y J ’] 14 °r] 1 cy’]




Open up the IDE serial console at 115200 baud to see the connection and webpage printout!

: Click here to Open Serial v l
Monitor

* password = “abc282863%; e

har* host = “www.handsontec.com®

i . % ssid = "handson®; key in you we 3310
|

Serial.be 1%

Alis hetworE

fﬂcm

" .y

| onnecting e www . BEnd40pt oo, cog
[RegueSrdng nL: Fprodeet sadfad. hemd
RETF/LA SO0 oK

[Bere: SOC, QW Jep THE 031570y oMY

|,.Inrvr ri Apachs

st -NWOHIEIEA) Al 38 Nep 2076 08441 T
(A-Ceph-RAnGeat Lyres

onSERLSIENITRY 269

Fonnebnidn: close

’LM“RI""?”: Text /hE=l

‘(-!ﬂn Techaflogyy
[Teat- Tita Jor FEPIIEH NoQeMCl Wits sodule,
IE youlgdn Sead ¥¥i 4 ndarion,

Yol ale Fuccezzful connotad to your rocel WifE Roo€ss Poing
pgratolatdcona 44

e = TR _..h—‘-'-l

! losing{ vomnect Lpg
=

.
I
o ke -

e St — P e— e

That's it, pretty easy right ! This section is just to get you started and test out your module.
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4. Flashing NodeMCU Firmware on the ESP8266 using Windows

Why flashing your ESP8266 module with NodeMCU?

NodeMCU is a firmware that allows you to program the ESP8266 modules with LUA script. And you'll find it very
similar to the way you program your Arduino. With just a few lines of code you can establish a WiFi connection,
control the ESP8266 GPI0s, turning your ESP8266 into a web server and a lot more.

In this tutorial we are going to use another ESP8266 module with pin header adapter board which is breadboard
friendly.
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4.3 Wiring:

| PLzsosIL\ Usn-U,m{ Cahle l

@ rest
@ e

@ oo
@ cron
@ crou

@ oronz
@ orona

[+33v] s

ESP8266 Pin Description

CH_PD Pull high, connect to Ve +3.3V

Vee Power Supply +3,3V

TXD Connect to RXD (white) of PL2303HX USB-Serial converter cable
RXD Connect to TXD (Green) of PL2303HX USB-Serial converter cable
GPIO0 Pull low, connect to. GND pin

‘GND Power Supply ground

4.4 Downlgading NodeM¢CU Ffa#her forwindows

After wiring your circuit, you have to: download the Nodv.MCU ﬂasher, This is a .exe file that you can download using
one of the following links:

. in32 dows er
e Win64 Windows Flasher

You can find all the information about NodeMCU flasher here.
4.5 Flashing your ESP8266 usirig Windows

Open the flasher that you just downloaded and a windew should appéar-[as-:shuwn in thefollowing figure).

Double click'to'run
thisprogram once
installedin your
harddisk folder

&

B sdafrutt-io-basics-master sip

‘ echpse-cpp-mars-R-wi AR ZIP
W ESPB266Flasher.exe 12/24/2016 512 PM  Applicatior
B EsPlorer.zip 12/24/2016 24 PM  WinRAR ZIP
Espressif-ESPB266-DevKit-v2.1.0-x86.exe 9/14/2016 744 AM  Application
3 V3.1 win32.2016-08-03 16-31-05.tar.gz 9/12/2016 1106 AM  WinRAR arch
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COM Port COM26

AP MAC Waiting MAC

STA MAC Waiting MAC

Press the button “Flash” and it should start theflashing process immediately, showing the Module MAC address if

successful connected.

o

Uperation (

Stop(S)

MAC A2-20-A6-0F-2A-CO

A MAC AD-20-A6-0F-2A-CO

AP MAC A2-20-A6-0F-2A-C0

STA MAC A0-20-A6-0F-2A-CO

Flash(F)

Your ESP8266 module is now loaded with NodeMCU firmware.
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5. Getting Started with the ESPlorer IDE

ESPlorer is an IDE (Integrated Development Environment) for ESP8266 devices. It's a multi platform IDE, can be
used in any OS environment, this simply means that it runs on Windows, Mac OS X or Linux.

Supported platforms:

Windows(x86, x86-64)

Linux(x86, x86-64, ARM soft & hard float)
Solaris(x86, x86-64)

Mac OS X(x86, x86-64, PPC, PPC64)

This software allows you to establish a serial communications with your ESP8266 module, send commands, and
upload code and much more.

Requirements:

e Inorderto plep -. pre
NodeMCU firmware. R? --.. ‘
ﬁ i.
page _ 8 _1_ plorer,
m!" 0

ﬂ. W
=N

‘;’s
4/30/2016 11:28 PM E m y
amﬁﬂ =

Execute the “ESPlorer.jar” file and the ESPlorer IDE should open after a few seconds (the “ESPlorer.jar” file is what
you need to open every time you want to work with the ESPlorer IDE).
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Note: If you're on Mac OS X or Linux you simply use this command line in your terminal to run the ESPlorer: sudo

java —jar ESPlorer.jar.

When the ESPlorer first opens, that's what you should see:

jm]c«m]mlw;af] '- 'd l‘—'“‘" ST i
o 4 HABRB 5 ¢ 1 @ o.... S g AT
Cpen Reced Seve Seve.. Cow Unde Rado Qi Cooy
. [ Format L
Ligrame. |
O Rebad
v
g
N |
Sen u’;-_n wh ®
) ‘-

Here's a rundown of the features the ESPlorer IDE includés:

Syntax highlighting LUA and Python code.
Code editor color themes: default. dark, Eclipse, IDEA, Visual Studio.

L]

e Undo/Redo-editors features;

e Code Autocomplete (Ctrl+Spice).

®  Smart send-data to ESP8266 {without.dumb send with fixed line delay); check correct-answer. from ESP8266
after every lines.

* Code snippets,

¢ Detailed logging.

¢ Anda lot more...

The ESPlorer IDE has g couple of muin sections, Tet's break it down each one.

In the top left corner you £an see all the regular options that you find inany software. Create.a New file, Open a new

Save file as, Undo, Redeo, etc,

‘ ESPlorer \-‘0&2.9-«5 by drefiOnt M?AJ

Fila Ecu ESP \flpw Links ?

file, Save file, S

o> V.

[M—ffaﬁmqmml N
[ corvoangs [snggets | seinss 2| __om” |
Z # H Eeaeaadat™ | y
Open Relced Save Save.. Close Undo Redo Cut Copy FPaste
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In the top right corner you have all the options you need to establish a serial communication (you're going to learn
how to use them later in this Guide).

o o - o (] mtstot (] reee mmer
Open CcTs Do | L= * ] oo Temim
-

L L
.DTR;IHI'S

‘5*"" jt . Donate . |

This next screenshot shows your Code Window, that's where you write your scripts (your scripts are highlighted with
your code syntax).

Below the Code Window,-you haye 12 buttons that offer you all the functions you-could possible need 1o interact with
your ESP8266. Herc's the ones you'll use most: “Save 1o ESP” and “Send 1o ESPT.

.
s .I'n.lunl 4

[ s =T o, ot
£

| Sttt i) [ o hwene) AP Feemcsend
TR T Ne gy N 2PN AR

| {le] Upioaa. |

This screenshot shows the-Qutput Window" which tells you exactly what’s going on in your ESP8266. You can see
errors and use prints.in your code to debug your projects.
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5.2 Schematics

To upload code to your ESP8266, you should connect your ESP8266 to your PL2303HX USB-UART Programming Cable

like the figure below:

|*3.3V ,

5.3 Writing Your ka’Script

PI.2303HX USB-UART Cable

i

@ rest
@ xoc
® o
.r;»-'.-
@ omou
@ won

|

Below is your seript to blink an LED.

| Tdaghton=0
pin=4
gpiosmode (Pin,gpiosQUTRPUT)
tmowadarm(l32000. I' funct ion ()
i1f.lighton==0 tHen
1ighton=1
gpdn Writelpin,gpto\HIGH)
else
1ighten=0
gpid.write(pin,gpioc.LowW)

end
end)

L2800 NN € WA g U

Right now you don’t need to worry how this code works, but how you can upload it to your ESP8266.
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Having your ESP8266+PL2303HX Programmer connected to your computer, go to the ESPlorer IDE:

Secetir |
SevabiCumepln Al | Ve o £33 | i e o «E(_:'—_'ﬂ_' .
e e T et e LI
» B ‘j:qu- ,ﬂ"'-'. 4 . N
i A bl ek o, e oy ] i

Look at the top right corner of your ESPlorér IDE and follow these instructions:

Press the Refresh button.

Select the COM port for your FIDI programmer:
Select your baudrate.

Click Open.

BwN e

Step 4=~Click ppen

Then in the top left corner of your ESPlorer IDE, follow these instructions:

1. Select NodeMCU
2. Select Scripts
3. Create a new filled called “init.lua"
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Step 2 - Create a new
filed called init.lua

pla=t
golo.mode(pin, gple, OUTPUT)
tar.alarm(1, 3000, 1, Function( )
1 lighten--0 then
1

1ghton=1
Brie.write(pin,gpic HIGH)
else

1ghtones
o grdo.write{pin, gpic.LOM)

‘Ill

— ) [
o SCSEmSee— ‘.iiig' -
s SSSIMH2

The next step is to s
At the left bottom
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lighter=8
Pplrmd
polo.moded pin, gpia. UTRUT )
L alarw 1, 2908, L, funct len] |
IF Mighton <8 them
Lighton-]

1
Epio. wite(pin, goie. NI

B

ECESwe

-y
Click Save to ESP to
upload your init.lua script

You can remove
ﬂh._r!m_

Note: If you
the button S ( al
ESP8266. Y

After uploa
module.

Output
- -i- witstpingris.ian  Window

§> v = file.writeline

> ul[[Lighton=0]]);

> wll[pin=a]]);

> wil[gpio.node(pin,geio. OUTPUT)]]);

5 w([[tmr slann(), 2000, 1, funceion()]]);

J “l[]  if lightone8 then]]);
> Wil lighton=111);
> will nlo. weite(pin,gpio HIGH)
> will  else]l);
> will Lighten-0]]);
> u(fl gpio write{pin, gpio. L0W)
|

» wil[end)]]);
» file.close();
» eofile(*Init.lua*);

R '|: !“i.;" . -‘ -
1 T ?<::.".- o0 2
T e,
N <A—
: ve(“ini
{ 3
h th o
PR w'k?é
T112018 ﬁf o
,5)-4&{,25 (=
, LR~
1 £
ng. | @
; (7
&c\
s o

Q¥
na’“ﬂr\@

') and press

in your

P8288

Congratulations, you’ve made it! The blue LED at the upper right corner should be blinking every 2 seconds!
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6. NodeMCU GPIO for Lua

The GPIO(General Purpose Input/Output) allows us to access to pins of ESP8266 . all the pins of ESP8266 accessed
using the command GPIO, all the access is based on the I/O index number on the NoddMCU dev kits, not the internal
GPIO pin, for example, the pin ‘D7 on the NodeMCU dev kit is mapped to the internal GPIO pin 13, if you want to
turn ‘High® or *Low” that particular pin you need to called the pin number *7°, not the internal GPIO of the pin. When
you are programming with generic ESP8266 this confusion will arise which pin needs to be called during
programming, if you are using NodeMCU devkit, it has come prepared for working with Lua interpreter which can
easily program by looking the pin names associated on the Lua board. If you are using generic ESP8266 device or any
other vendor boards please refer to the table below to know which IO index is associated to the internal GPIO of
ESP8266.

Nodemcu | ESP8266 Pin Nodemcu dev | ESP8266 Pin
dev kit kit
DO GPIO16 7 GPIO13
D1 GPIOI15
D2 4 D9 GPIO3
Grioo. | [77BI0. (0]
[eTTo NN A T

this pin.

In our example
Pind (D4) in |
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