Sensirion Interface Board I2C specs.
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[bookmark: _Toc242675367]Overview:
I want to make a board that reads the Sensirion Raw Ticks and then drives a 0-5 and 4-20 mA output to be a fifth order “fit” to the measured value as it relates to the RAW ticks.

The RAW TICKS go from 0-65,535 with 32,767 being 0 and 500Pa being 65,535 and 0 being – 500 Pa.

[image: ]
I will use 32,767 to 65,535 in my system…
[bookmark: _Toc242675368]Connection Diagram:
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[bookmark: _Toc242675369]Sensor Specs:
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[bookmark: _Toc242675370]Interface Specs:
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[bookmark: _Toc242675371]Data Transfer Format:
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[bookmark: _Toc242675372]Conversion to Physical Values:
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[bookmark: _Toc242675373]Hookup for Sensirion Program:
Note location of GREEN WIRE to Pin 1!
[image: ]
[bookmark: _Toc242675374]Sensirion Software:
Link to Sensirion Software for Windows 
[bookmark: _GoBack]A simple executable that works GREAT! But it needs the IOWarrior I2C to USB.. which is pretty nice but expensive….
[bookmark: _Toc242675375]IO Warrior UST to i2C:
Downloads
[bookmark: _Toc242675376]Fit Data to Fifth Order Polynomial:
I will take data like this, in the worst case.. 

Most likely it will fit to a cubic, third order fit, but I made this fifth order example..
y = -3.467E+0 + 150.429E+0x - 136.520E+0x^2 + 247.626E+0x^3 - 71.985E+0x^4 + 7.264E+0x^5
X in this case is some low mW number but WE will be using nominal values from 37,767 to 65,535 for the “RAW” values because I do not want to invoke any “correction factors” from the device.

The RAW values are GIVEN to the equation and the OUTPUT is NORMALIZED for the easiest to scale Full Scale. For example, if 0-32767 raw clicks represent 0 – 65.23 “SLPM” and we want to have – 0 5 VDC and 4 – 20 mA VDC be equal to 0 - 50  SLPM then we would SPAN the device to have the Full Scale at 50 SLPM but our input calibration happens to be for 0 – 65.23 SLPM using the full 32,767 available.
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Drive OutputDAC:

//******************************************************************************
void D2AOutputController()
{

    if (gnSerialPinged != 0) return;
	
    // 4 - 20ma - Current
    {   // Calculate output
        // 12 bit A/D -> 10 bit PWM
        // Ten bit pulse width modulator {0-0x3FF)
        // @10Mhz period of main loop is about 5ms. Set PWM to
        // match that as closely as possible at the highest
        // resolution possible (10 bit resolution max).
	//REIT1 Doug: 0 - 1000 = 0 - 20 so 200 = 4 and 1000 = 20 Cool??
	//REIT: this leaves the overrange and the under range for 4 - 20 but
	//nuttin for 0 - 5!!
        // 0-1023 = 0-20 ma
        //    205 = 4 ma
        //
//	gnSpanDelta = (gnConfigD2ASpanCurrent + gnConfigD2AZeroCurrent);
//REIT1: Daves 4-20 idea for PWM...
//dabuffer=gnD2APWMFlowRate/gnConfigFlowUserFullScale * gnConfigD2ASpanCurrent + gnConfigD2AZeroCurrent; Holey shit!!
//gnD2APWM4_20maOutputValue = dabuffer;

        dabuffer = (((unsigned long)gnD2APWMFlowRate * gnConfigD2ASpanCurrent)/1023L); 
	gnD2APWM4_20maOutputValue = dabuffer + gnConfigD2AZeroCurrent;	 
        
	// 4ma offset (5.5v supply)
        gnD2APWM4_20maOutputValue += 120;   //test
        //
        if (gnD2APWM4_20maOutputValue > 0x3FF) {gnD2APWM4_20maOutputValue = 0x3FF;}         

        // 10bit output 
        CCP2X =       (gnD2APWM4_20maOutputValue &0x02) ?1 :0;
        CCP2Y =       (gnD2APWM4_20maOutputValue &0x01) ?1 :0;
        CCPR2L    =   (UINT8)(gnD2APWM4_20maOutputValue >>2);        
    }

    // 0 - 5 volt - Voltage 
    {   //
        // Ten bit pulse width modulator {0-0x3FF)
        // 
        // 
        // Calculate output

//REIT1: Daves 0-5 idea for PWM...
//dabuffer=gnD2APWMFlowRate/gnConfigFlowUserFullScale * gnConfigD2ASpanVoltage + gnConfigD2AZeroVoltage; Holey shit!!
//gnD2APWM5VoltOutputValue = dabuffer;
// gotta handle exceptions...

        dabuffer = (((unsigned long)gnD2APWMFlowRate * gnConfigD2ASpanVoltage)/1023L); 
	gnD2APWM5VoltOutputValue = dabuffer + gnConfigD2AZeroVoltage;

        // Handle underflow (0<=n<=1023)
        //  issue: avoid overflow displayed as large positive number

        if (gnD2APWM5VoltOutputValue > 0x3FF) {gnD2APWM5VoltOutputValue = 0x3FF;}  // 
//        if (gnD2APWM5VoltOutputValue < 0x00F) { gnD2APWM5VoltOutputValue = 0x00F;  } //was 0x3ff


	// 12 bit A2D Result -> 10bit output 
	
        CCP1X =      (gnD2APWM5VoltOutputValue &0x02) ?1 :0;  // set up the two lsb's
        CCP1Y =      (gnD2APWM5VoltOutputValue &0x01) ?1 :0;
        CCPR1L    =  (UINT8)(gnD2APWM5VoltOutputValue >>2);
        
    }
}

//******************************************************************************

[bookmark: _Toc242675377]Outputs:
0-5 VDC for 0 – SCALED Full Scale flow adjusted with a curve as above
4-20 mA DC for 0 – SCALED Full Scale flow adjusted with a curve as above
Digital: Modbus® compliant RS485 RTU or RS-232 to begin with
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3. Interface Specifications

The serilintrace of the SDPEOD seri s optimized n
fems of sensor readout and power consumpton. I is
compaile wih FC nferfaces. For detaled specicafons
of the G proocol, see The 12C Bus Specivaton,
Version 21, January 2000 (soure: NXP).

31 Interface connection — external
components

Bidrecional bus ines are implemented by the devioss
(master and slave) using openran oufput stages and a
pullup resistor comnected o e ositve supply votage.
The recommended pullup rsistor value depens on the
System setup (capacance o the crcut or cable and bus.
clock fequency). In most cases, 10KQ is 3 reasonable
choie.

The capacive loads on SDA and SCL e have 0 be the
Same. s mportant o avoid asymmet capacitve loads.

=T

IR LOW o G rnoman e S0A e e SCL iz FIGH.

‘Acknowledge (ACK) 1 Not Acknowedge (NACK): Each
byt (8 i) ransmited over e FC s i followed by an
acknowledse conditon rom te recivr. Ths mears that
after the master puls SCL low o complee the
ransnission of the i 5, SDA wil be puted low by he
receverdurg th St bt Sme. 1 after gansmision of e
8 it th receverdoes not pul the SDA lne low, i s
considere o be a NACK condibon,

[ TSt Cndin
an ACK s mising durg v o rastr tissin,
= e sve bors e banemission an oes s e e
e "1™ el [Fc Aeimoese vt atmowesae
e . - —
T E e ———— -—;
T A F-AFH
32 FCAddress BT ———

The FC addess consss of a 7-4igt binary vale. By
defau, the FC address i set o 64 (tinary. 1000 000).
The address is aays foowed by 2 wrie bit () or ead
Bit (1) The defaut hexadecimal FC header for read
access o th sencor s terelore .

33 Transfer sequences

Transmission START Conditon (S): The START condi-
5005 2 uiaue iuation onth bus created by the master,
indicaing o the siaves the begining of a tansnission
seaquence (he bus & consdered buy ater a START).

[ Transmisson sar Candon

[simouidse,gemerstediy e recever

Handshake procedure (Hold Master): na mastersizve
System,the master ictates when the slaves wil receve or
tansit data. However, in some siuaions 2 save device
may nee ime to sire reccived data o prepare daa fo
be tancnited. Thercore, 2 handshake procedure &
requred 10 alow the save 1 indcate terminaion of
intema pocessing

=

=[]t

HIGH 1o LOW arsion on e SDA e whie SCLis HIGH
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34 Datatransfer format

Data is tanstened in by packets in the FG protool,
which mears in 8.t rames. Each bye s folowed by an
acirowedge bt Data s banslened with the most
Sianiican bit (M) frst.

A data wanster sequence is ated by he master
generating the Start consiton (5) and sending a header
byte. The FG header consits of he 7:6t FC device
address and the data rection bt (W)

The vale of the RLW bit n the header deemmines the
data direcion for e est o the dfa ancler sequence.
RLW = 0 (WRITE) the dircton remains master-o-sve,

4. Command Set and Data Transfer
Sequences

A command i represented by an 8.5t command code.
The data drecton may not change afer the command
yte, sincethe RLW bt of e preceding FC header has
akeady detemined the dircton to be mastero.ive. n
order to exccute commands in Read mode using I, the
oowing pincple is sed. On successhi (acknowledoed)
recept of a command bye, the sersor siores the
command rbble ntemaly. The Read mode of this
‘command i then invoked by iiting an C data ranser
sequence wih RLW = 1

W a comecty addressed sensor recoanizes 3 vald
command and access o tis command & granted, it
responds by puling down the SDA e durng the
Subsequent SOL puise fo te acknowiedge signal (ACK).
Otherise eaves the SDA e unassertd (NACK).

The two most important commands are described in tis
data sheet, and the daia Fansersequences ae specfed.
Contact Sension for advanced sensoroptins.

41 Measurement riggering

Each indiidual measurement i tiggered by 2 separate
read operaion

Note tat o tansier sequences are neded 0 perom a
measurement. Fist wrte command byt hF1 (Foger
measurement) i the sensor, and en execute 2 read
operation t igge the measurement and revive the fow
ordiferental prescure formation.

(On eceiptof a header with RLW=1, the sensorgenerates
the Hod Master condon on the bus unl the fret
measurement is compited (see Secton 33 for ming.
After he Hold Waster conditon & released, e master
can read e reut as o consecuiv byts. A CRC by
folows f the master continues clocking the SCL e after

el el BT
g =

=

43 CRC-8 Redundant Data Transmission

Gycicredundancy checking (CRC) i a popuiar techmigue.
used for cror delecion n dala tancmission. The.
ransniter appens an it checksun o the actal dta
sequence. The checksum holds redundant nfomaton
‘about e data sequence and alows the recever [0 detect
transnission erors. The computed checksum can be
regarded 2 the remainder of a poyromial dvison, where.
the dvidend i the Binary polynomial defined by th data
Sequence and the Sioris 2 ‘generator poynomial

“The 704 sensor implements the CRC.8 sandard based
onthe generator polynomial

st

Noe hat CRC protecion s ony used for dae ransmited
o the slave o the mastr.

For detas regarding cylc redundancy checking, plezse.
eferfo e elevant erature.
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5. Conversion to Physical Values

51 Signal scaling and physical unit

Tre calbrated signal read from the sencor i a sgned
INTEGER rumber (wo's complement number) The.
INTEGER value can be converted o the phycicalvlue by
dividing i by the scale factor (pressure = sensor ouput +
Scal ackor.The scale factors speciiedin Secton 21

52 Temperature compensation

Tre SDPEOD sensor seric features dial femperatre
compensaton. The temperature s measured on the
CMOSens? cip by an on-chip temperatie sensar. This
data i fed 102 compensaton i that s o negraed
on the CMOSens® sensor cip. No extemaltemperaure
compensation s necessary.

53 Mass flow temperature compensation

DPur= 0P X (Pes Pu)

DR Efectve diferental pressure
DP.c: Difrental pescure inicate by he sensor
e Absoluteprescure at calbraon (98 mbar)
Pam:  Actualamibent absole pressure.

——
[Astie (Aot pressre () [Comecion B
meers)_fmear )
o o 0
= ) 0
3 % o0
ED) = ot
] s ot

0 R s
%0 e [
) 3 3

Example: AL 750 m above se3 evel and  sencor reading
of 40 Pa, he fecive diferenal pressure s 413 Pa.

Note: In many HVAC applications such as ar fow
measurement in a bypass confguration, e deccried
dependence on absolute pressure is actialy welcome
because the quanity that must efiectvely be contlled s
the mass flow and rat the voume fow. Mas fow is
dependert on dferental pessure and absolte prescure.
For detais pleasereer tour appication note Measurg
Fiowina Bypass Confiuration”

6. OEM Options

A vriety of custom optons can pokntaly be
implemente or igh-volume OEM agpicatons. Coriact
Sensiion for more mfomatn.

1do not care about this. | wil
calibrate it to work with my
system... 1 do not report in
pressure. | will report in terms

of flow... It will not be linear...
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@ nstal software after downioad rom our webpage:  VERY
Titp:/werw.sensiron. comUSB-viewer R Carar

) Connect sensor via adapter cable with the USB-adapter
Connect green cable to position 1 T

© Connect UsB-adapter to PC.
Start program (Sensirion AG;
USB Sensor Viewen.

@ select -5DP 6xx Seris=
a0 press <Ok

© press hune
10 start program.

For & etaded description o he sofwa
heass dowrioad he satashest from ot wevste. NI RION

e Senmon Comasey





image8.png
Curve Fit LV8.2 July 2012 DMK
LB + 7.6 HNS

= 3967540 + 150,429 40k - 1. 206 +0x~2 + 297 62REH0X~3.
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Connection diagram
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55780 (nch 20"
12 Ambient conditions 20000 mbart
|Parameter ‘SDPSxc/ SDPGx Series. (SDP6X0-25Pa 823719 psit
[Caltrated for i N 255900 fch HO)
Ve compatiity B 107
:l;’:f" temperature 20°Clo=B0°C 22 Electrical characteristics for SDP606 /
Boooimpaias ST 'SDP616 (low power version)
[Storage temperatre® 0080 [Parameter SDPG05  SDPE16
[Posibon sensiy Loss then repestabilty eror 27-33Vd
|Operaing voltage. | s cupply votapeof 30 Vi recommended)
) (Curert ran <400
13 Materials [Current drain n sleep. <tw
[Parameter 'SP/ SDPx Seies mode
[Weted materils | PET (pobbutyiene terephtraate), giass Inerface Digial Zire intertace (FG)
(silicon nitride, siicon oxide), siicon. gold, [Bus clock 100kHz I, 400 kHz max.
PR, scone as stai sealing Muhmm ea(h:mz:nno 000)
‘copper alloy, lead-free solder ary-
IREACH, RoHS, | The SDPSwdo seres s REACH, RoHS [Scale factor®” 60 et for all 500 Pa versions)
== and WEEE compliant

2. Electrical Specifications

21 Electrical characteristics
[Parameter SDPSxx/ SDPBc
i POR s S
[Curent arain <6 m ypical n operation
Inerace Digl 2-vive e ()
[Bus ook Feauency | 100 Kz yical, 400 Ktz ma
[Defaut G acdress &4 onary: 1000 000)
|Scale actorn
[SDPocE00Pa 0P
[soPec0- 12578 2oPa
[SDP60-25Pa 1200Pan

For al 500 Pa versions
IScalefacorto 5000mbart
[temaive unts 413685 i

14945 inch 0}

ls0P G0-125Pa 24000 mear!

1654744 psit









