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Differential Pressure Sensor for Spirometry Applications

1. Overview *  Evaluation Software
This evaluation kit is designed to exercise the programmable "J;::"f’*“‘-‘" Sosed Evaioation K2 — (ol
features of the SP-Series Pressure Sensors. It also allows SP210 | Model Detected - 0008 Pa
exercising the data acquisition mode by the host e 000003 mwe
(asynchronous/synchronous) and provides a mechanism to 10 FulScoloawe) ‘ 2029 | Temp ()
record a sensor output trace file. 100 v Bandwidih (Hz) SP210 Model
. V| Enable Zero Noise Suppression 021E0A61 SN
The software supports commands to the three SP-Series Acquston Mode 0060F | Softho.
products, SP110, SP210 and SP160. Sync - Samplo ot DAV
@ Async - Somple ot Interval 50 3 Sample Interval (ms)

Additional features of the evaluation software include user e
defined data fields. These fields allow the user to enter in test 32000 Numbar Samples 174 | Somple Number
conditions while data acquisition is paused. These entered Output Fie User Output Fiokds .
values are recorded in the trace file so the user can easily FltenTofle  Mepdme T T || Pt :"; SUPSeE:'Sg:

. i . File Name Test01 Field2 User === SE
coordinate the test data with the conditions of the test. R R e s TECHNOLOGY

Interface Status: EKO1 SPI CONNECTED Able to read device

2. Contents
The following items are included in evaluation kit. = Screw Driver Set

=  Evaluation Hardware
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3. Setup
Outline
e |nstall Software
e |nstall Pneumatic Set
e Connect USB Cable
e Run Program
81 [ | = | SFT-0071A.06342ip Extract - O X
Software Installation Home  Share  View | Compressed Folder Tools )
<« v A % « RevA > SFT-0071A.0634.zip v Search SFT-0071A.0634.zip yel
The contents include the evaluation executable and with associated SFT-0070 N o = Type
DLLs (MCP2210 & mcp2221_dIl_m_dotnetv4_x86.dll). Source code is v | sFT-00m 5 MCP2210DLL-M.dii Application extension
also provided for the sake of making changes if desired. :‘“Z‘“* é ;"F‘TF’is::’g;';—“‘"e‘v‘—*&"-“" fpp:'““” extension
v ev - .0634.exe Application
A zip file SFT-0071A.0634.zip includes the executable and required s 3 SFT00T1A D834 e config L Centgusten e
files for running the application. ems e ;

No specific installation is required, just transfer the contents of the zip file to a directory of your choice and double click on the
executable. NOTE: ALL FILES (OTHER THAN THE SOURCE DIRECTORY) ARE REQUIRED FOR THE APPLICATION TO RUN.

Source code is also provide for those having interest in customizing the application.
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Sensor Installation/Removal

A pressure sensor comes pre-installed in the evaluation board. There is no
requirement to install a sensor unless an alternate sensor is to be
evaluated.

Install a sensor by removing the sensor fixture cover, placing the sensor
into the fixture. While holding down the sensor and cover in place, screw
the sensor cover down with both screws. It is not necesary to tighten the
screws more than to a point where they seat since the sensor holder has
integrated spring contacts.

The sensor can be removed or replaced by following the above procedure
in reverse.

Installing the Pneumatic Set

Positive
The black silicon tubing attaches to the pressure sensor ports (as shown). ) ** Pressure
The tube guides next to the USB adapter can be used but are not
necessary for functionality. > - Reference

The opposite ends of the pressure sensor tubing connects to the port Pressure

selection valve (Port A and Port B). The pressure sensor housing has the
port identifiers molded into the housing for reference. Positive pressure
is applied to Port B.

Connecting the USB Cable

Connect the USB cable as normal. The hardware should be recognized
and automatically load the HID software.

NOTE: IT HAS BEEN FOUND THAT THE INTERFACE ADAPTER HAS A CAPACITANCE LOAD ON THE USB POWER SUPPLY THAT IS IN EXCESS OF THE SPECIFIED 10UF
LIMIT. THIS CAPACITANCE IN CONJUNCTION WITH THE SENSOR ON-BOARD CAPACITANCE CAN CAUSE THE USB DEVICE TO BE UNRECOGNIZED WHEN PLUGGED IN.
THIS BEHAVIOR WILL DEPEND ON THE SPECIFIC USB CHIPSET USED IN THE TARGET COMPUTER. IF THIS IS THE CASE WITH YOUR INSTALLATION, IT IS SUGGESTED TO
REMOVE JUMPER JP1 (POWER CONNECTION TO THE SENSOR), PLUG IN THE USB CABLE, THEN RE-INSTALL JP1. THIS WILL BRING THE CAPACITANCE LOAD UP IN
SEQUENCE.

Running the Acquisition Application

Double click the application SFT-0071A.0634.exe to start the application. Again note, the provided DLL's must be in the same
directory as the application.
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4. Software Usage

w4 SP Series Single Board Evaluation Kit = | ) S
) ) ) . ) Model Selecton Sensor Display
The application is divided into control groups, a command button SP210 v |[ccel Desecens 0008 Pa
set and a pressure display region. In general, the application will Sensor Contrals 2000003 nwe
. . . Auto-Zero Controls . .
only enable the controls which are available depending on the 10~ Ful Scale (iWC) 2029 Temp(C)
current state of the application. This is intended to help limit usage 10 ) SP210 | Model
ambiguity by limiting the controls to only those available. Sptie Seplions Svopsenn 021E0AST | sN
Acquisiton Mode 0060F Soft No.
Sync - Samplo at DAV
Model Selection Group © oy - Sttt [ 50 [E] Sempl et gy
. . . Acquisiton Count
The Mode Selection group selects the specific sensor model being 32000 Numbar Samples 174 | Somplo Number
evaluated. The sensor model will appear in the Model Selection Output Flo User Output Fields
control upon being detected. If the sensor is not automatically il Gl || || 60 IS SUPerlor
. # Name Tost01 2 User2 === SENSOR
detected, please select the appropriate sensor model so that the petene e TECHNOLOGY
R . X R X . Root Directory C\Supenon Field3 User3
appropriate range and bandwidth information is communicated to :
the sensor Interface Status: EKOL SPI CONNECTED Able to read device

Sensor Controls Group

The Sensor Controls group manages the byte sent to the sensor for setting the sensor Mode Register (see Control Registers section
in DS-0002). This control manages the sensor full scale range, bandwidth, Noise Suppression and Auto-Zero Controls. Within Auto-
Zero controls is a button for zeroing the part, and a “radio button” selection between Auto-Zero with “Z-Track” and without it. The
Enable Auto-Zero button will work only while the part is being sampled. When the Enable Auto-Zero is pressed, the part is zeroed,
and the type of Auto-Zero that is used is determined by the radio button selection: with Z-Track or without. The user will not be
allowed to change the radio button settings until Auto-Zero has been disabled.

Acquisition Mode Group

The Acquisition Mode group manages the byte sent to the sensor for setting the Rate Control Register as well as the specific data
acquisition mode used by the Evaluation Software. This group also has the control for setting the total number of samples to be
acquired.

The Sync/Async radio buttons control the data acquisition mode of the evaluation application. When the Sync button is set, the
application will wait until the DAV line is set high (indicating new data available) before acquiring the next sensor output reading. If
the Async button is set, the application will time the data acquisition according to the Sample Interval up/down box. When the Sync
button is set, the Sample Interval will be calculated according to the DAV setting, and displayed. It will not be enabled. When
switching from Async to Sync, the DAV value will be calculated from the Sample Interval as a starting condition.

The DAV Divisor up/down box sets the value sent to the sensor for setting the Rate Control Register. This control is available in the
Sync acquisition mode. The described above, the calculated sample interval will be shown, but disabled.

The Sample Interval up/down box controls the sample interval and is available in the Async acquisition mode.

The Number Samples control box sets the number of samples to be acquired before automatically stopping the acquisition.

Acquisition Count

The Acquisition count group contains two boxes. The box labeled “Number samples” contains the total number of samples that will
be done before stopping sampling. The box labeled “Sample Number” tells the current number of samples already performed.
Output File Group

The Output File group allows the user to enable the saving of a trace file during acquisition and specifying both the root directory
and file name of the trace file.

A file delimiter combo box is available to select either comma or semicolon delimited data trace file. The default is a comma
delimited file.
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The acquisition application automatically appends a ".csv" extension on the file name so no extension is necessary.

File User Fields Group

The File User Fields group allows the user to add user comments (or test conditions) to the trace file. The usage case for the fields

would be to pause the data acquisition while the test conditions are being changed, enter in the desired information into the user
fields (threee fields available) such as pressure, temperature and other comment, then resume the data acquisition. Since the user
data fields are recorded in the trace file, it is easier to correlate the test conditions to the sensor output for analysis.

Control Buttons

= Start/Stop Sampling — Starts or Stops the sampling of data from the sensor using the current application settings.

= Pause - Pauses the data acquisition and allows the operator to change application settings. The pause button reverts to a Resume
button for the resumption of data acquisition. Since the application controls can be changed when paused, a single trace file can
have multiple full scale ranges, bandwidths or acquisition modes. NOTE: SINCE A CHANGE IN THE SENSOR CONTROL REGISTERS TAKES ONE
ACQUISITION CYCLE TO TAKE EFFECT, THE FIRST DATA ACQUISITION VALUE IS IGNORED AFTER RESUMING SAMPLING AND THE TRACE WILL SHOW THE SECOND
SAMPLE ONWARD.

Sensor Display

The Sensor Display box contains the data read from the sensor: Pressure in Pascals and inches of water, temperature in °C, the
model type of the part, its serial number, and the firmware its running. A small circular icon in the upper right corner, indicates
when the part is being read.

5. Other Considerations

Alternate Power Supply 5 3 : D E g 0
If it is desirable to use an external supply, the supply voltage ) :
can be applied to pins 1 and 2 of J3. In this case, remove EKB1
jumper JP1 to isolate the external supply from the supply on
the evaluation hardware. : : ) : : .
Measuring Device Current SCK (o0} o BEL e
: MOSI/ECT 00y Zah o 0 06,0000
Sensor current can be measured by removing JP1 and - F 7| ”09}’3_3;5‘ 20(3 Ce B3 = |
inserting a current meter across the pins of JP1. 7 ) gg‘g éf) j'jc.&,,: 2 wce| L&
§ | | [[oNDitelol | — TR =
IR Sensitivity . S :
_ v. O ‘-?Q'_ i ; F
The black silicon tubing was selected to block the visible light . o 2o 5’?’° 6nd”
from entering the ports. The light sensitivity of silicon [%] [%] ;5'1 0 Il :
. . . . SENSOR £ g2 @] Vin
piezoresistive pressure sensors is quite commonly known. . . N . . . . . ) .
Due to the high dynamic range of the sensor, light entering

the ports while running the sensor on the bench can be observed. The black tubing is designed to mitigate this effect for bench
testing.
6. Sensor Specifics

Refer to DS-0002 (included on the memory stick) for a system overview, interface details as well as technical specifications of the
installed sensor.
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Attachments
Att-01 Interface Adapter Schematic
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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