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A MS8607 senzor — dva senzora
= Piezo-rezistivni sensor pritiska i temperature
= Kapacitivni sensor relativne vliaznosti

Sensor type I°C address (binary value) | I°C address (hex. value)

Pressure and Temperature P&T | 1110110 0x76

Relative Humidity RH 1000000

d Delta-Sigma ADC
= Senzor pritiska i temperature - 24-bitni
= Senzor relativne vlaznosti — 12-bitni
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Command byte hex value
U Komande za senzor Bit number 7 6 4 3 2 1 0
ays : B Bit name PROM CONV Typ  Ad2/ Ad1/ AdO/ Stop
pritiska i temperature: 0e2 | 0c1 | Os0
= Reset Command
= Read PROM Reset Ox1E
. Convert D1 (OSR=256) 0x40
Read ADC . Convert D1 (OSR=512) 0x42
= D1 conversion Convert D1 (OSR=1024 Ox44

(pritisak) Convert D1 (OSR=2048
= D2 conversion Convert D1 (OSR=4096

; ; Convert D1 (OSR=8192
(temperatura) Convert D2 (OSR=256)

Convert D2 (OSR=512)

(Yo lo -\ 10ERyY: M oY) s Je Bl Convert D2 (OSR=1024

Convert D2 (OSR=2048
vrednost
Convert D2 (OSR=4096

0 Read PROM - 16-bitna |resswereyrsssrsrs

vrednost ADC Read
PROM Read P&T

0x46
0x48
Ox4A
0x50
0x52
0x54
0x56
0x58
Ox5A
0x00
Ad2 Ad1 AdO 0xAO to OXAE

= =0 0 0 0 =2 =2 0 0 00O =
OO0 == 0000 =, =00 -
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o
=
=

~ OO0 o0oo0o0o0oo0ooooooo
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~— OO0 o000 O0OO0OO0O0C OO0 OO O
OO0 2 A aaaao000000 -
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d Komande za senzor relativhe vlaznosti:
= Reset
= Write user register
= Read user register
= Measure RH - hold master (senzor povuce SCK liniju na 0 fokom merenja)
= Measure RH - no hold master (polling — da li je merenje zavrseno)
* Read PROM

8 bits Command hex value
Bit number 7 6 9
Command :
1. Reset
2. Write user register
3. Read user register

OxFE
OxEB6
OxE7

1
1
1
4. Measure RH (Hold master) 0 OxES
0

5. Measure RH (No Hold master) 0 1 OxF5
6. PROM read RH adr2 adr1  adr0 0xAOQ to OxXAE
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Q User register:

User register Bit Bit Configuration/Coding Default value

bit 7, bit 0 Measurement resolution

Battery state:

‘0’ VDD=2.25V

‘1" VDD<2.25V
Reserved

on-chip heater:

‘0" heater disabled
‘1" heater enabled

0
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Pritisak i temperatura:

1110110000001 11100

‘l. Rese‘l' Device Address command
Device Address [W|A]  cmdbyte AP

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge

2. ReCId PROM ' éev}ce?ﬁdére;s e 1:mglmgndl 8

Device Address [W|A]  cmdbyte  [A|P]

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge

Figure 11: I°C Command to read P&T memory PROM address 0xA6

1110110 10X X X X X X X X0XXXXXXXXOD0
Device Address data data

Device Address |RJA]  Memory bit 15 - 8 Memory bit7-0 [N][P |

From Slave P = Stop Condition R = Read N = Mot Acknowledage

Eme Master S = Start Condition W = Write A = Acknowledge
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Pritisak i temperatura:

111011000010010000

i Device Add d
3. Start conversion Doviee pdess command B

From Slave P = Stop Condition R = Read N = Not Acknowledge

Eme Master S = Start Condition W = Write A = Acknowledge

111011 000O0O0O0O0CO0CO0DO0CO0OQ D
4. ReCId ADC Device Address command
Device Address Al comdbyte AP

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge

111011010 XXX XX XX X0 X XXX XXXX0 XXXXXXXXDO0
Device Address

[S] Device Address [R[A] Data 23 - 16 A Data 15 - 8 (Al  Data7-0  |[N|P]|

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge
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dRelativna viaznost:

1000000001111 11100

1. Resei Device Address command
Device Address _|W[A] ___omdbyle ___[A[P]

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge

N 10000O0O0CO0O01T1T1T001110
2- R/W user reQISter Device Address command

Device Address

100000010 XX XXXXXXD0
Device Address

S| Device Address | R|A[User Register Data 7 - O[N|

100000000111 00110000O0O0O0O0O0M10
Device Address command

Device Address |W|A|  cmdbyte @~ |A|User Register Data 7 - OJA [P |

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge
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dRelativna viaznost:

3' Meqsure i1i0000O0O0O0OCO0O1T110010180

Device Address command
a. Hold master

1700000010 XXXXXXXX0XXXXXX100

Device Address Hold during measurement

[S]Device Address _[R[A] [ Daat5-8  [A[ Daa7-2 PwugA

100101110 From Master S = Start Condition W = Write A = Acknowledge
From Slave =~ P = Stop Condition R =Read N = Not Acknowledge

[ Cheseum__[N[P] [l hoid

a. No hold master

1T0000O0O0CODOD1T1T1T1T01010
Device Address command

Device Address

100000010 XXXXXXXX0O0XXXXXX100100101110
Device Address

Devce Address |R[A]  Data15-8  [A| Data7-2 [saus|A]  Checksum [N[P|

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R =Read N = Not Acknowledge
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dRelativna viaznost:

4. Read PROM

111011000101 001100
Device Address command

Device Address [WJA] = cmdbyte  [AJP]

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledge

1 11011010 XX X X X XXXO0XXXXXXXXODOD0
Device Address data data

Device Address |R|A| Memory bit 15 - 8 Memory bit 7-0  |N[P |

From Master S = Start Condition W = Write A = Acknowledge
From Slave P = Stop Condition R = Read N = Not Acknowledage




() Start
Maximum values for calculation results:
Py = 10mbar Py 2000mbar
Toam =-40T T ypaxc s Ty A
Example /
Typical

A Pritisak i temperatura: T —

29059

31553

unsigned int 32 lliilllllllllﬂlllll 16777215

Difference between actual and reference temperature L

16777215
OT =D2 -Tpee = D2 -C5* 25

Actual temperature (-40_._85T with 0.01 T resolution)
TEMP = 20T +dT *TEMPSENS =2000+dT * C6 /2%

Offset at actual temperature
OFF =0FF,, + TCO*dT =C2 *2"7 4 (C4*dT)/2°

Temperature compensated pressure (10...1200mbar with
0.01mbar resolution)
P =D1"*SENS - OFF = (D1 *SENS /2% -OFF) /2™

Pressure and temperature value first order
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dRelativna viaznost:

D3

Start

Maximum values for calculation results:
RHy = -6 %RH RH = 118 %RH

Read digital relative humidity data

ariable | Descri ptinn I Equatiun RﬂCPmmﬂndEd m
variabio type | oy | min | _max

Calculate relative humidity

Actual relative humidity (-6 %RH...118%RH
with 0.01 %RH resolution) signed int 16
RH =-600+12500*D3/2

Display relative humidity value

Example /
Typical

31872

5480
=548 %RH




START

s

Inicijalizacija

%

Mount disk

Y

Set current drive

L 4

Otvaranje .txt datoteke za

ERRCOR

upis podataka sa senzora

Y

Oéitavanje podataka sa PHT
senzora na svakih 500 ms i upis
podataka u txt datoteku

MNe

Pritisnut taster?

Zatvaranje txt datoteke

Y

MNeaktivno stanje

Y

Reset

—

SD kartica

U Za razmenu podataka sa SD karticom koristi
SPI6 modul mikrokontrolera

= MOSI - RF8
= MISO - RF2
= CS-RD12

= +CD (card detect) -RD13

O Zadatak: Realizovati sistem za prikupljanje
podataka sa PHT senzora i cuvanje podataka
na SD kartici v okvirv .ixt datoteke. Ocitavanje
PHT senzora i upis podataka na karticu treba da
se vrsi na svakih 500 ms, a prekida se pritiskom
na taster.

14
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