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ABSTRACT

Nowadays, human beings invent technology to facilitate more human beings. This
reduces the use of human resources and also makes everything more precise and accurate.
And more importantly, safety and comfort for human beings. in daily life Electronics
engineering is therefore a necessary field. Because there is knowledge of the device along with
the program that can control the device at the same time. Electronics is the cornerstone of
any technology. Therefore, this project was created. This project will describe Smart farms for
greenhouses divided into 3 parts. The first part is the programming part so that the sensors
can detect the desired value. Then go to work in part 2 by using ESP32 to process the values
obtained from the sensor and pass it to Node-Red. And the last part is making a Mobile
Application and Web Application to allow users to access and control information to have
more privacy and security. This project is only a prototype for further application in various

forms of work.
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2.2.3 Node MCU ESP32
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2.2.4 Solenoid Valve
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e Rate Current: 0.25A

e Bearing Type: Hydraulic
e Air Flow: 97 CFM+10%

e Noise Level: 39dbA+10%
e Speed: 3000RPM+10%
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2.2.7 Switching Power supply

Switching Power Supply (@3ndaniasdnmans) fe qﬂmaiuﬂmLLN@]’ﬂWﬂfmszLLaaﬁuﬁ
AU399UE9 10U 220VAC TS uuserulnirfidusefusi Tne Switching Power Supply agvieuly
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489 Switching Power Supply 9xUsznausae 1safliieas (Rectifier) vundind wlasuseduludi
nszuaasulndunsssulniinnssuanss, rouiesines (Converter) vmiind wlasmudusssulngi
nszuansdlidunssiuluiinssuaaduiiannuias uazuUasuseiulwihnssuaadulidunssdulwin
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o usanulniln Input: 110-220VAC 50/60Hz

o usssulnih Output : 12VDC 3A 36W( S-36-12)
o "’iﬁﬂ‘ﬁlwmam : Material Metal, Electronic Parts
e UMM 5.8%8.5*3.2cm

e UN 128 NSU
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K ( )

‘o e =.
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e __ o - >
- [~ >

€« _® o Do
- >

-« - ‘\,\’D‘)
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e‘ O.C“/\’.Do

.'\g‘.\,\/b-
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Cce
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3.3 N1S9DNLUUAIU Schematic

J—
Erem
aRer [E—
GND
D13 E
geserven B
== v 11
LReser o103—
G
2215v -
s
Sew
S2JVIN
o748
el
D6
SSHE
13 lao Da[i3
5| ve
p2[i
D1[d&
poil

UD led_2004_2¢

3
veep—H

SCL
SDA

GND|

LCD2004
vt with 12C
Sof morsture sensor

> D34 RXO}—
> D35 p21f]

—{032 D1Sp—

PO

7717]

7.

D33 D18p—

15
ESPFSZ-0OEVRT 3 R
o o ‘ .
—{EN D23} i 2 {
—1>vp/D36 022} — . : ,
—1> vwoss ol p-4 i
. \oc B ~— |

025 D5f— *
Sensor module D26 ™2
e RX2}—
—{ o1 pal—
F D0 GND W =——1D12 02—
T —p13 D15}—
ND GND|
O 0

Supply

qB GB @ Solenoid Valve 12v DC

JUN 3.2 nseenLUUAU Schematic



13

3.4 WAURIN1S1197U4 (Flowchart)
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NodeMCU ESP32

Microcontroller Development Board

Technical Specifications

Model NodeMCU ESP32
Article No. SBC-NodeMCU-ESP32
Type ESP32

Processor Tensliica X6 Dual-Core
Clock Frequency 240 MH2

SRAM 512 kB

Memory 4MB

Wireless Standard 802.11 b/g/n
Frequency 2.4 GHz

Bluetooth Classic/ LE

Data Interfaces

UART /12C / SPI / DAC / ADC

Operating Voltage

3,3V (operable via SV-microUSB)

Operating Temperature

-40°C - 125°C

Dimensions (W x D x H)

48 x 26 x11.5mm

Scope Of Delivery

NodeMCU ESP32

EAN

4250236816104




NodeMCU ESP32

Microcontroller Development Board

An overview of the avallable pins can be seen in the following figure:
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Moisture Sensor (SKU:SEN0114)

Contents

1 Introduction
2 Specification
3 Usage

Introduction

This meisture sensor can read the amount of maisture present in the soil surrounding it. it's a low
tech sensor, but ideal for mondloring an urban garden, of your pet plant's water level. This is a must
have tool for a connected garden!

This sensor uses the two probes 1o pass current through the soll, and then it reads that resistance 1o
get the moisture level. More water makes the soll conduct electricity more easlly (less resistance),
whie dry sod conducts electricity poorly (move fesistance).

It will be helpful to remind you to water your Indoor plants of to mondor the soll mosture in your
garden.

Specification

Power supply. 3.3v or Sv
Output voltage signal: 0~4.2v
Current: 35mA

Pin defintion:

Analog output({Blue wire)
GND(Black wire)

Power(Red wire)

22



Size: 60x20x5mm
Value range:

0 ~300 : dry sof
300~700 : humid sof
700~950 : In water

Specification

Power supply: 3.3v or Sv
Output voitage signal: 0~4.2v
Current: 35mA
Pin defintion
Analog output{Blue wire)
GND(Black wire)
Power(Red wire)
Size: 60x20x5mm
Value range
00 : dry so

700 : humid sod
70050 : in water

Usage

OFROROT
Do

Moisture sensor Connection diagram

23
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THE ZONSOR COMPANY

Datasheet SHT1x (SHT10, SHT11, SHT15)

Humidity and Temperature Sensor IC

= Fully calibrated

= Digital output

= |[ow power consumption

= Excellent long term stability

= SMD type package - reflow solderable

Product Summary

SHT1x (incuding SHT10, SHT11 and SHT1S) &
Sensirion's family of surface mountable relative hurmadity
and temperature sensors. The sensors infegrate sensor
elements plus signal procassing on a tiny foot print and
provide a fully calbrated digtal output. A unique
capactive sensor element is used for measuring relative
humidity while temperature is measured by a band-gap
sensor. The applied CMOSens® lechnology quarantees
excallent rebabilty and jong term stabiity. Both sensors
are sea coupled to a 14bit analog to digital
converier and a seral inferface circuit This results in
superior signal quality, a fast response time and
insensitivity 10 external disturbances (EMC).

Dimensions

152 zo.c_‘.x_uql sersoropening 2841

2
3
O 8 L NC g
[0 ¢ w Bg
e ASZ |l(ne = O
i MY e & B3
[Cne = 4
N A4
3a 26w
4493 acs 08
Figure 1: Drawing of SHT 1x sensor ing, dimensions in

mm {1mm = 0.03%inch). Sensor label gives *11" for SHT11 as
an example. Contacts are assigned as follows: 1:GND, 2.DATA
3:5CK 4:V0D.

Each SHT1x is individually cal
humidty chamber. The cali

'
_ga
zéﬁ

SHT1x is supplied n a surface-mountable LCC (Leadless
Chip Camer) which is approved for standard refiow
soldering processes. The same sansor is also avadable
with pins (SHT7x) or on flex print (SHTA1).

the sensor cap — see example “A5Z" code on Figure 1.

Material Contents

While the sensor is made of a CMOS chip the sensor
housing conssts of an LCP cap with epoxy glob top on an
FR4 substrate. The device is fully RoHS and WEEE
compliant, thus it is free of Pb, Cd, Hg, Cr{6+), PBB and
PBDE.

Evaluation Kits

For sensor tral measurements, for qualfication of the
sensor of even exparimental applcation (data logaing) of
the sensor there is an evaluabon kit EK-M4 avaiable
including SHTT1 (same sensor chip as SHT1x) and 4
sensor channels, hard and software 1o interface with a
computer. For other evaluaton kits please check
www.sensirion.com/Mhumidity.

Version 5 - Dacember 2011 12
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Datasheet SHT1x
Sensor Performance
Relative Humidity
Parameder Condition min | typ | max | Units
) 04 | 005 ] 0.05 | %RH
Resoluson *
8 12 | 12 | bt
: typical 45 9%RH
SHT10 maximal see Figure 2
: [ypical [230] %RH
SHT11 maximal see Figure 2
: [ypeal [20] %RH
SHT1S maximal see Figure 2
Repaatabilty 0.1 %RH
Hysteresis +1 %RH
Non-inearity Iinearized << %RH
Response time * |¢ (63%) 8 5
Operating Range 0 100 | %RH
Long term drift¢ |normal <05 eRHyr
+10
+8 4 - el ¥ "
i 26 4+ 'wF AL L. 5 &
= SHT10
g “'\\" CSHTIT //
=2 | SHTTS
=0 v v v - -

0 10 20 30 40 5 6 70 8 9 10
Relative Humidity (%RH)

Figure 2: Maximal RH-%olerance at 25°C per sensor type.

Electrical and General ltems

Parameter Condtion | min | typ | max | Units
Sourca Voltage 24 | 33 | 55 v
2 5 W
Power e - £
Consumpsion * |msasumg 3 mW
|everans a0 uw
Communicasion |digital 2-wire interface, see Commurnicasion
Storage 110 - 50°C {0 - 125°C peak), 20 - B0%RH

! The defast measurement resoktion of s 14bt for tempecature and 1202 for
humidty. It can be reduced to 12%bt by command to status register.

% Accuracies are fested at Ouigoing Qualty Cortol at 26°C (T7°F) and A3V
Values exciude by and e % non ]
.

3 Time for reaching 63% of a step function, valid at 26°C and 1 ms arflow.

SENSIRION

THE SENZOR COMPANY

Temperature
Parameter Condition min | typ | max |Units
S 004 | 001|001 | °C
S——— AERERE
Accuracy ! typical 205 °C
SHT10 maximal sea Figure 3
Accuracy * typical | =04 | °C
SHT11 maximal see Figure 3
Accuracy * typical [203] °c
SHT15 maximal sea Figure 3
Repeaatability 0.1 °C
¢ 40 1238 | °C

(oryn Booee ) 2549 °F
Responsa Time € |1 (63%) 5 K] 5
Long ferm drift <04 “Clyr

£30

£25

=20
g =15
-

10
205

=00

Figure 3: Maxmal T-tolerance per sensor type.

Packaging Information

Sensor Typa | Packaging | Quantity | Order Number

SHT 10 Tape & Real | 2000 1-100218-04
Tape & Real 100 1-100051-04

SHT 11 Tape & Reeal 400 1-100098-04

Tape & Reel 2000 1-100524-04

| 1 1-1
SHT1S Tape & Ree 00 00085-04

Tape&Resl | 400 | 1-100093-04

This datasheet s subject %o change and may be
amended without prior notice.

4 Vakue may te higher n ervironments with high contents of volatie organic
compounds. See Secton 1.3 of Users Gude.

5 Values for VDO=3.V at 26°C, average vakue 2t one 12bit measurement
per second.

€ Response time depends on heat capacty of and hermal resstance o
sensor substrale.

WWW.SENsinion.com Version 5 - Decamber 2011 212
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Users Guide SHT1x
1 Application Information

1.1 Operating Conditions

Sensor works stable within recommended normal range —
see Figure 4. Long term exposures to conditions outside
normal range, especially at humidty >80%RH, may
temporarily offset the RH signal (+3 %RH after 60h). After
return to nomal range it will slowty retum towards
calibration stale by itself. See Section 1.4 “Reconditioning
Procedure” 10 accelerate eliminating the offsat. Prolonged
exposure to extreme conditions may accelerate ageing.

8

-

Max. Range
|
1

== == 3

Relative Humidity (%)

o B 5§88

20 40 60 80 100 120
Temperature ("C)
Figure 4: Operaing Conditions

12  Soldering instructions

For soldering SHT1x standard reflow soldedng ovens may
be used. The sensor is qualfied 1o withstand soldering
profile according to IPC/JEDEC J-STD-0200 with peak
temperatures at 260°C during up to 40sec including Pb-
free assembly in IR/IConvection reflow ovens.

2

T s B

4 20 0

LA L

Ts (max) /

K
/ X

Temperature

le——zrereatng —e- e—criical zone —e! Time d

Figure 5: Soldering profie according fo JEDEC standard. Te <=
260°C and tr < 40sec for Po-free assembly. TL < 220°C and & <
150sec. Remp-up/down speeds shall be < 5°Clsec.

For soldering in Vapor Phase Reflow (VPR) ovens the
peak conditions are limited o Te < 233*C during te <
60sec and ramp-upidown speeds shall be Emited to
10°Cisec. For manual soldering contact time must be
limited 1o 5 seconds at up to 350°C".

T Z3%°C = 451°F, 280°C = S00°F, 350°C = B62°F

SENSIRION

THE SENSOR COMPANY

IMPORTANT: After soldering the devices should be stored
at >75%RH for at least 12h 1o allow the polymer to re-
hydrate. Otherwise the sensor may read an offset that
slowly disappears if exposed to ambient conditons.
Alternatively the re-hydration process may be performed at
ambient conditions (>40%RH) during more than 5 days.

In no case, neither after manual nor reflow soldering, a
board wash shall be apphed. Therefore it is strongly
recommended to use “no-clean” solder paste. In case of
apphcation with exposure of the sensor to corrosive gases
or condensed water (i.e. environments with high relatve
humidty) the soldering pads shal be sealed (e.g.
conformal coating) to prevent loose contacts or short cuts.

For the design of the SHT1x footprint it is recommended to
use dimensions according to Figure 7. Sensor pads are
coated with 35um Cu, Spm Niand 0.1pm Au.

bo-
by "‘;I‘
2) i i 0060

| TR
| i E. .;.t
@-e0

P B B et —

feld
:I?f!ll?ili'?i
k)]

L XN 4

15 da |18

Figure 7: Recommendad footprint for SHT1x. Values in mm.

1.3 Storage Conditions and Handling Instructions
It is of great importance to understand that a humidity
sensor is not a normal electronic component and needs to
be handled with care. Chemical vapors at high
concentration in combinaton with long exposure tmes
may offset the sensor reading.

For these reasons it is recommended to store the sensors
in orginal packaging includng the sealed ESD bag at

WAW.Sensirnon.com

Version 5 - December 2011 2




Datasheet SHT1x

following conditions: Temperature shall be in the range of
10°C - 50*C (0 - 125°C for limited time) and humidity at
20 - 60%RH (sensors that are not stored in ESD bags).
For sensors hat have been removed from the onginal
packaging we recommend to store them in ESD bags
made of metal-in PE-HD=.

In manufacturing and transport the sensors shall be
prevented of high concentration of chemical solvents and
long exposure times. Out-gassing of glues, adhesive tapes
and shckers or out-gassing packaging materal such as
bubble foils, foams, etc. shall be avoided. Manufacturing
area shall be well ventilated.

For more detaled information please consult the
document ‘Handiing Instructions® or contact Sensirion.

14 Reconditioning Procedure

Asshbdabmethnemdiﬁonsoramosmbs@ml

vapors may offset the sensor. The following reconditioning
procedure may bring the sensor back 1o calibration state:

Baking: 100 - 105*C at < 5%RH for 10h
Re-Hydration:  20-30°C at~75%RH for 12h 3.

15 Temperature Effects

Relatve humidity reading strongly depends on
temperature. Therefore, it is essential 1o keep humidity
sensors at the same lemparature as the air of which the
relative humidity is to be measured. In case of testing or
qualfication the referance sensor and test sensor must
show equal temperature to allow for comparing humadity
readings.

If tha SHT1x shares a PCB with electronic components
that produce heat it should be mounted in a way that
prevents heat transfer or keeps it as low as possible.
Measures 1o reduce heat transfer can be ventilation,
reduction of copper layers between the SHT1x and the
rest of the PCB or miling a slit into the PCB around the
sensor (see Figure 8).

Figure 8: Top view of example of mounted SHT 1x with slits
miled into PCB to minimize heat transfer.

§ For mxample, 3 antstasc bag, product *1990" with Zpper .
9 TE%ARM cn comvenienty te genersied wih saturaind NaCl sobson
100 « 105°C comespond 1o 212 « 221°F, 20 « 30°C comespord to 63 - 86°F

SENSIRION
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Furthermore, there are self-heating effects in case the
measurement frequency is too high. Please refer to
Section 3.3 for detailed information.

16 Light

The SHT1x is not light sensitive. Prolonged direct
exposure to sunshine or strong UV radiation may age the
housing.

1.7  Membranes

SHT1x does not contain a membrane at the sensor
opening. However, a membrane may be added to prevent
dirt and droplets from entering the housing and to protect
the sensor. It wil also reduce peak concentrations of
chemical vapors. For optimal response times the ar
volume behind the membrane must be kept minimal.
Sensifion recommends and supplies the SF1 filter cap for
optimal IP54 protection (for higher protection — Le. IP67 -
SF1 must be sealed 1o the PCB with epoxy). Please
compare Figure 9.

Melted plastic pin
Figure %:Sice view of SF1 fiker cap mounted between PCB and
housing wall. Volume below membrane is kapt minimal.

18  Materials Used for Sealing / Mounting

Many materials absord humidity and will act as a buffer
increasing response times and hysteresis. Materials in the
vicinty of the sansor must therefore be carefully chosen.
Recommended malerials are: Any metals, LCP, POM
{Delrin), PTFE (Teflon), PE, PEEK, PP, PB, PPS, PSU,
PVDF, PVF.

For sealing and gling (use sparingly): Use high filled
epoxy for electronic packaging (e.g. glob top, underfill),
and Silicone. Out-gassing of these malerials may also
contaminate the SHT1x (see Section 1.3). Therefore try to
add the sensor as a last manufacturing step fo the
assembly, store the assembly wel ventilated after
manufacturing or bake at >50°C for 24h to outgas
contaminants before packing.

19  Wiring Considerations and Signal Integrity
Carrying the SCK and DATA signal parallel and in dose

proximity (e.g. in wires) for more than 10cm may result in
cross talk and loss of communication. This may be

WWW.SENSINon.com

Version 5 - Decamber 2011 412
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Datasheet SHT1x

resolved by routing VDD andior GND batween the two
data signais andfor using shielded cables. Furthermore,
slowing down SCK frequency will possibly improve signal
integrity. Power supply pins (VDD, GND) must be
decoupled with a 100nF capacitor f wires are used.
Capacitor should be placed as close to the sensor as
possible. Please see the Application Note “ESD, Latch-up
and EMC” for more information.

1.10 ESD (Electrostatic Discharge)

ESD immursty is qualified according to MIL STD 8B3E,
method 3015 (Human Body Moded at 42 kV).

Latch-up immunity is provided at a force current of
+100mA with Tae = 80°C according to JEDEC7BA. See
Applcation Note “ESD, Latch-up and EMC* for more
information.

Interface Specifications
Comment

GND |Geound

DATA |Serial Data, bidrectional
SCK  [Senal Clock; input only
VDD [Source Voltage

NC | NC [Must bs sft unconnecied

Table 1: SHT1x pin assignment, NC remain floating.

21 Power Pins (VDD, GND)

The supply voitage of SHT1x must be in the range of 2.4 -
5.5V, recommended supply voltage s 3.3V. Power supply
pins Supply Voltage (VDD) and Ground (GND) must be
decoupled with a 100 nF capacior - see Figure 10.

The seral interface of the SHT1x is optimized for sansor
readout and effective power consumption. The sensor
cannot be addressed by 2C protocol, however, the sensor
can be connecled 10 an IC bus without interfarence with
other devices connected to the bus. The controller must
switch between the protocols.

2

Pin | Name
1

2

3

4

' Illlllllllllll '

2459 GND

Figure 10: Typical application circuit, inciuding pull up resistor
Rp and decoupling of VDD and GND by a capaciior.

SENSIRION
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22  Serial clock input (SCK)

SCK s used to synchronize the communication between
macrocontrolier and SHT1x. Since the interface consists of
fully static logic there is no mmnimum SCK frequency.

23 Serial data (DATA)

The DATA tri-state pin is used to transfer data i and out
of the sensor. For sending a command to the sensor,
DATA is valid on the rising edge of the serial clock (SCK)
and must reman stable whie SCK is high. After the falling
edge of SCK the DATA value may be changed. For safe
communication DATA valid shall be exended Ta, and Tio
before the rising and after the faling edge of SCK,
respectively — see Figure 11. For reading data from the
sensor, DATA is vald Ty after SCK has gone low and
ramains valid unti the next fallng edge of SCK.

To avoid signa contention the microcontroller must only
drive DATA low. An external pull-up resistor (e.g. 10kQ) is
required to pull the signal hegh — it should be noted that
pullup ressiors may be included in WO arcuits of
macrocontrollers. See Table 2 for dataded 110 characteristic
of the sansor.

24  Electrical Characteristics

The elecirical characteristics such as power consumption,
low and hagh level input and output voltages depend on
the supply voitage. Table 2 gives electrical charactenstics
of SHT1x with the assumption of 5V supply voltage if not
stated otherwise.

|Parameter Conditions | min | typ | max [Units
Power supply DC™ 24 |33 |55 | V
|measunng 055] 1 | mA
Supply curent Iamge" 2 |8 pA
[sioep 03 [ 15 [ oA
L::a;" output i <ama 0 260 | mv
b o re<2ska | 9o% 100%| VoD
Lowlevelinput o ative 0% 20% |voo
hon gong
High level input y :
voltage Positive going | 80% 100%| VDO
Input cument on pads pA
lon 4 | mA
oot e ) 0|20 | oA

Table 22 SHT1x DC charactenistics. Re stands for pull up
resistor, while ky is low level output current.

" Recommended votage supply for highest acouacy is 3.3V, due %o sensor
cadbraton.

" Minerum value with one measurement of At sesolution without OTP relood
per second. Typical vahee with ore measirement of 12b¢ resoliton per
second.
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Absolute maximum ratings for VDD versus GND are +7V
and -0.3V. Exposure 1o absolute maximum rating
conditions for extended periods may affect the sensor
reliability (e.g. hot carier degradation, oxide breakdown).
For proper communication with the sansor it is essantial to
make sure that signal design is stictly within the limits
given in Table 3 and Figure 11.

Tacx

Tacsa I

Figure 11: Timing Diagram, abbremiations are explaned in
Table 3. Bold DATA ine is controlled by the sensor, plain DATA
line is controlled by the micro-controller. Note that DATA valid
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32 Sending a Command

To initiate a transmession, a Transmission Start sequence
has 1o be issued. It consists of a lowering of the DATA line
while SCK is high, followed by a low puise on SCK and
raising DATA again whie SCK is still high — see Figure 12.

------------------- TN - - - A%
SCK_/ . ; _____________ ; ___________ -

...... R prn————
DATA N i, 2%

Figure 12: *Transmission Start” sequance

The subsaquent command consists of three address bits
(only ‘000’ s supported) and five command bis. The
SHT1x indicates the proper reception of a command by
pulling the DATA pmn low (ACK bit) after the falling edge of
the 8th SCK dock. The DATA line is released (and goes
high) after the falling edge of the Sth SCK clock.

29

read time & ¥iggered by fallng edge of anterior toggle. Command Code
Reserved 0000x
Parametes it min | typ [ max | Units Measure Temperature 00011
Faox ISCKF VDD >45v]| 0 |01 | 5 |MHz Mnm"my oo101
WY Npo<asv| o |01 MHz Read Status Register 00111
T [SCK o img % TN il e i
To/TH ISP el e 111 20y) IR Soft reset, resets the mterace, cearsthe | 11110
o NATA SRS OL=5pF | 35| 10|20 | ns status register fo default values. Wait minimum
oL=100pF | 20 | 40 [200] ns 11 ms before naxt command
Teo |DATA rise time wlw o] ne Table 4: SHT1x list of commands
Ty |DATA valid time 200|250 ** | ns 33 Measurementof RHand T
Ty [DATA setup time 100{150) ™ | ns After issuing a measurement command (00000101" for
Two |DATA hold time 10 [ 15 =] ns relative humidity, 00000011 for lemperature) the

T e+ Ts o= (Fata)! = Taow = Tace
- Tas s determned by he R'C.., time-constart 22 DATA ine

- T _mueand T ma dopend on extemal pullup ressior {Re) and fotal bus
ine capactance {Cous) at DATA ke

= Tt e < Tv e max (Tea, Trl)

Table 3: SHT1x VO signal characteristics, OL sfands for Output
Load, ensties are displayed in Figure 11.

3 Communication with Sensor

3.1 Start up Sensor

As a first step the sensor is powered up to chosen supply
voltage VDD. The slew rate during power up shall not fall
below 1V/ms. Afler power-up the sensor needs 11ms to
get 1o Sleep State. No commands must be sent before
that bma.

controller has to wait for the measurement fo complete.
This takes a maximum of 20/80/320 ms for a 8/12/14bit
measuremant. The tme varies with the speed of the
internal oscillator and can be lower by up to 30%. To
signal the completion of a measurement, the SHT1x pulls
data line low and enters Idle Mode. The controller must
wait for this Data Ready signal before restarting SCK to
readout the data. Measurement data is stored untl
readoul, therefore the controler can continue with other
tasks and readout at its convenence.

Two bytes of measurement data and one byte of CRC
chacksum (optional) will then be transmitted. The micro
controller must acknowledge each byte by pulling the
DATA line low. All values are MSB first, right justified (..
the 57 SCK is MSB for a 12bit value, for a Bba result the
first byte is not used).

Version 5 - Dacamber 2011 612



Datasheet SHT1x

Communication terminates after the acknowledge bit of
the CRC data. If CRC-8 checksum is not used the
controller may fermnate the communication after the
measurement data LSB by keeping ACK high. The dewice
automatically retums to Sleep Mode afler measurement
and communscation are completed.

Important To keep self heating below 0.1°C, SHT1x
should not be active for more than 10% of the time - e.g.
maximum one measurement per second at 12bit accuracy
shall be made.

34 Connection reset sequence

If communication with the device is lost the following signal
sequence will reset the serial interface: Whie leaving
DATA high, toggle SCK nine or more times — see Fiqure
13. This must be followed by a Transmession Start

sequence precedng the next command. This sequence
resats the interface only. The status register praserves its

Figure 13: Connection Reset Sequance

35 CRC Checksum calculation

The whole digital transmission is secured by an 8bit
checksum. It ensures that any wrong data can be detected
and eliminated. As described above this is an addbional
feature of which may be used or abandoned. Please
consult Application Note “CRC Checksum® for information
on how to calculate the CRC.

SENSIRION
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36 Status Register

Some of the advanced functions of the SHT1x such as
selecting measurement resolution, end-of-battery notice,
use of OTP reload or using the heater may be activated by
sending a command to the status register. The following
section gives a brief overview of these features.

After the command Status Register Read or Status
Register Write — see Table 4 - the content of 8 bits of the
status regster may be read out or written. For the
communication compare Figure 14 and Figure 15 - the
assignation of the bits is displayed in Table 5.

[HRARA

0|5|=| Swmtus
2] T

Figure 14: Status Ragister Wrie

Sius Regater
111

U I 1 ) A B

®

0
ACK

-

K

|E0000|0111

Figure 15: Status Register Read

Examples of full communication cycle are displayed in
Figure 16 and Figure 17.

I 111
0| Command

[ 111

1llll|l ATTTTT
§ Checksum §
IIIIIII NEENEN

Figure 16: Overview of Measurement Sequence. TS = Trans-
mission Start, MSB = Most Significant Byte, LS8 = Last
Signiicant Byte, LSb = Last Significant Bit.

©loje

DAYAmO/l |

Transmission Start

Command = 00901"
C§ C Ci CbJAX

s AAAANVA

A2 AI ICC

Neasurement
(80ms for 1204)

paTA . NN\ BT\ EHEIEI."""
idle Bits l&

|15 i 1N 12 0

Figure 17: Example RH measwement sequence for vaue "0000'0100°0011'0001" = 1073 = 3550%RH (without temperature
compensation). DATA vald times are given and referanced in boxes on DATA line. Bold DATA lines are controlled by sensor while plain

lines are controlied by the micro-controlier.
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JQC-3FF-S-Z Datasheet

PCB Relay

TONGLING #mums

TONGLINGRELAY 1685.C0M

PRODUCT SPECIFICATION

* Conform to ReHRALY chmative
» Sive - 102X15.4X15 Amn

JC- - ¥F oM

) 27

1. Polay Modal JOG-TTD SrformC HFmA DFom s
2. @ scaled

Nom il Vaktage (VOO 3 ) 6 9 ” AL 24 L8
Coll Resgtence (D2 %0%) b3 o 100 4 o 1200 | 0400
Rated Currant (mA) 74| 00 | ® 2 0 IT) iy | oA0e
Max Cpere Vollage (VOC) 379 | 45 Jeoxs ) 193 " 3t
Mn Feleise VeLage (VDG on on o5 L) oc 0. 12 24
Mas fpalicableVollage 130% of norinel vollage st 70 G 170% of naminal vollage ot 23°C
Canlat Pean AHX
Contact Naera Sver Aloy
Laao Resstive ©33/00 50 1)
10 230vac
Coniatt Faangs 124 125vae
104 24voc
MItimum 033 S00MA VDT
Max Swroning Vorage IBVAC IVDC
Mac Swrcning Carren® 194
Max Swiching Pewer ITTOVA AN
Canladt Meddance 10Am OV = SVDC 1A
Dectrical - 100,000 Operaticraatd0O0per stOh ninats
Lfe Dezectancy Weodhanita | 10.000.000 Operst 130 (el XO O el ONS 1 NS’
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PCB Relay

TONGLING snerms

TONGLINGRELAY 1683.C0M

Insslabon Moustence

100M 22U in & 300VDC

Owsecine Svengin Beaween Ogen Contacts

TOIVAGIDO 0HI tor one minute)

Between Contacts arg col

190 0VAC0 0IHZ far one minusey

Cperate Tme

10ms

Malasse Time

Srre

Temperature Mange

M 'Choh.0°C

I Messiance

Oporating Déromos 100

_Damage un s 1600

Vibrd lan Nesalasce

10-00H2 1 3

Max. swrching frequency

Meonanica™ 12000 aperaliong i

Bectrical 1 B0 operxisawhr

Hunaty

40 2%

wegnt

Appooe thg

Syely Sasaxo

UL SG8 Tuv
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