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WARRANTY:

BiPOM Electronics warrants Data-Logger/51-C2 Kit for a period of 1 year. If the board becomes
defective during this period, BiPOM will at its option, replace or repair the board. This warranty
is voided if the product is subjected to physical abuse or operated outside stated electrical limits.
BiPOM Electronics will not be responsible for damage to any external devices connected to
Data-Logger/51-C2 Kit. BiPOM Electronics disclaims all warranties express or implied
warranties of merchantability and fitness for a particular purpose. In no event shall BiPOM
Electronics be liable for any indirect, special, incidental or consequential damages in connection
with or arising from the use of this product. BiPOM Electronics’ liability is limited to the purchase
price of this product.
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1. Overview

This document describes how to use the Data-Logger/51-C2 Kit for various data logging applications.
Data-Logger/51-C2 Kit by BiPOM Electronics is a low-cost, yet powerful and flexible data acquisition and
logging system. It supports multiple analog channels. The Data-Logger/51-C2 Kit is based on the MINI-
MAX/51-C2 microcontroller board. The Data-Logger/51-C2 Kit can be customized for a variety of data
logging applications. The complete application package for the Data-Logger/51-C2 Kit includes:

MINI-MAX/51-C2 Microcontroller Board

MMC-RTC-1 board

DAQ-2543-DA1 board (11 analog channels, 12-bit ADC)

128 MB MMC ( MultiMedia Card or SD Card, may be higher capacity based on availability )
Open Source Software

MMC-RTC-1 board

This board is designed specifically for storage/data logger applications. A Multi Media Card (MMC) with
high capacities up to 2GB can be installed on the built-in MMC socket. MMC-RTC-1 board also includes a
DS1307 low power, battery-backed Clock/Calendar.

DAQ-2543-DA1 board

The DAQ-2543-DA1 board is an ADC/DAC peripheral board with TLC2543, 11-channel, 12-bit Analog-
To-Digital Converter from Texas Instruments and a LTC1663, 10-bit Digital/Analog Converter from Linear
Technology. All the channels are available on terminal blocks. The current version allows logging 11
analog signals from the DAQ-2543 board within OV - 4V range along with timestamp. The logging period (
how frequently a sample is taken ) is programmable between 1 second and 65,535 seconds.



2. Hardware Setup

The individual boards that comprise the Data-Logger/51-C2 Kit are stacked together through the
expansion connector (bus) of each board using plastic standoffs. The hardware implementation of the
Data-Logger/51-C2 Kit is shown in the figure below:

The MINI-MAX/51-C2 microcontroller board is the brain of the data logger and it is the bottom
board of the Data-Logger/51-C2 Kit.

The MMC-RTC-1 board is the middle board in the stack. This contains SD/MMC card and clock.
The DAQ-2543-DA1 is the top board of the stack and contains the analog to digital converter.

Connect one end of the RS232 serial cable to an available serial port (usually COM1) on the PC.
Connect the other end of the serial cable (RS-232) to the Data Logger serial port.

The MINI-MAX/51-C2 uses a 6V DC power adapter. The adapter is connected to the power jack
of Data Logger.

Current consumption of Data-Logger/51-C2 Kit is under 50mA. The data logger can be operated
from a battery instead of a power adapter.

To outlet
" 6V DC adapter

To Data Logger serial port

To COM porton PC



3. Software Setup

At first you should download Data-Logger/51-C2 Kit Software from BiPOM web:

http://www.bipom.com/files/data_logger.exe

When you downloaded this file then run it.

You will see Welcome window of DataLogger setup. Click Next button to continue.

i1 Datalogger Setup E] ‘

Welcome to the DatalLogger Setup
Wizard

This wizard will guide wou through the installation of
Datalogager.,

It is recommended that vou close all other applications
before skarting Setup. This will make it possible ko update
relevant syskem Files without having to reboot wour
compuker,

Click. Mext to continue.

Mexk = | [ Cancel



http://www.bipom.com/files/data_logger.exe

The next window will ask you for Destination Folder. You can select desired destination folder.
When you entered Destination Folder path then click Next button.

(. DatalLogger Setup E] -\

Choosze Install Location -

Zhoose the Folder in which ko install Datalogger. { 9 }

Setup will install Datalogger in the Following Folder, To install in a different Folder, click Browse
and select another Folder, Click Mext to conkinue,

Destination Folder

Z:\bipomidevtools\Datalogger . Browse...

Space required; 1.1ME
Space available: 19.1GE

< Back, ][ Mext = ] [ Zancel ]

Next window will ask you for Start Menu Folder name. Enter desired name (or leave it as is) and click
Install button.

-

i, DatalLogger Setup E] -\

Choosze Start Menu Folder -

hoose a Start Menu Folder For the Datalogger shortouts, { 9 }

Select the Start Menu Folder in which you would like to create the program's shorkouts, oo
can also enter a name to create a new Folder,

Datalogger

WAccessories P
Administrative Tools g
Aspell

AYG Free 9.0

Cam3tudio

ClientaPI

Daka Logger

Developrment Tools

Digitickz:

EZ-&PP .
Fairstars Audio Converker Pro ]

|:| Do not create shorkcuts

< Back ” Install l [ Zancel




After this all Data Logger software files will be installed to your PC.
Click Close button on last window to close installation program.

F T
. Datalogger Setup E]
Inztallation Complete —
Setup was completed successfully, 9 7
Completed
Cukput Folder: C:\bipom'devtools\DataloggerHelp |

Extract: Log.htm

Cutput Folder; CHbipomtdevtoolsiDataloggeriHelpl Images

Extract: bullet, gif

Extract: datalogger.gif

Cukput Folder: C\bipom'devtools\Datalogger

Zreate Folder: Ci\Documents and Settingst Igor SlepchenkoyiSkart MenuiProgramsiD, ..
Create shortcuk: CiDocuments and SettingstIgor Slepchenkoy)Start Menu\Programs. ..
Zreate shortcut: CiDocuments and Settings\Igor Slepchenkowistart Menui\Programs. ..
Zreate shortcut: CiDocuments and Settings\Igor Slepchenkowistart Menui\Programs. ..
Zreated uninstaller; C:ibipomidevtoolsDataloggeriuninstall, exe

Zompleted

When Datalogger software is installed you can run it from Windows Start menu.

Start & All Programs & DataLogger & Data Logger

Please see 4. Using Data Logger Software section for more information how to work with software.



4. Using Data Logger Software

A Windows application called Log.exe is the graphical user interface to the Data-Logger/51-C2 Kit. The
voltage range applied to the logger is 0 — 4Volts. All the Analog channels are grounded except for Analog
channel 0. If none of the channels are grounded then the logger will show some floating values at each
channel. In order to obtain the precise value at either of the channel, apply 0 — 4Volts at the desired
channel and ground the rest of the channels. The “Record” values are independent of the values at the
channel.

In order to run Log.exe please to go to main Windows menu:
Start & All Programs & Data Logger & Data Logger

This command will start Log.exe software.



Apply a known voltage to one of the channels of Data Logger and you should see the voltage reading for
that channel in Log.exe software. For example, the voltage applied at Channel 1 is around 1.059 Volts
and the result is as shown:

wha BiPOM Electronics Data Logger | = | |ih
File COM Help

Clack.

Channel 1 1059 i irniz: HH: bR

arne _ i Time: HH:bb:55 Mo |
Ea

Channel 2 “ i FRet Tl
Drate: MM-DD-Y

Channel 2 || i

Channel 4 “ i/ Shatus

comres [~ || Coet © [Stat Log |
Clack ' Stop Log

crorvers NEOR - || O © Stoples |
Storage D Reszet Log |

Channel 7 “ i/
Log Event .

Channel 8 “ / 7 Auto Scan Mode

Charnnel 3 i/

L0 -
Channel 10 | 0
Chanmel 11 “ Py Previous | GoTo | Mext
Period second:  Set Period
Tirme tao log seconds Update
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The voltage applied at Channel 1 is around 4.076 Volts and the result is as shown. As mentioned earlier

the values at the channel will be independent of the values in “Record”, “Counter” and “Period” fields.

wha BiPOM Electronics Data Logger | = | |i3-l
File COM Help
Clock
Ch 4076 ime: HH: kdbd:
annel 1 miv Time: HH:MM 55 Mo
Ex
Charmel 2 [
Drate: bbd-D0-vY
Charnel 2 [ 9
Channel 4 “ it Shatus
croreis v || e © [ il
Clack ' Stop Log
ot [ | O © _Stoplog |
Storage O Rezet Log
Charnel 7 “ i
Log Ewent .
Channel & “ i/ 7 Auto Scan Mode
Channel 9 '
0 oo
Channel 10 || 0|
Charnel 11 “ Y Frevious | GoTo | Mest
Feriod n zeconds  9et Period |
Time to log “ geconds lJpdate |
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Initial configuration:

As first step you should select correct serial port where Data Logger hardware is connected. By default
Data Logger try to use COM1. But this can be not correct if you use another port.

To change serial port go to menu COM & Select COM Port...

The dialog will appear

~ H
LaiicEi i

The list will include all available COM ports on your PC. Select correct one and click OK button. If you
don’t want change port then click Cancel. Software immediately opens new port and use it for
communication.

In order to get the desired voltage at any one of the channels, follow the steps below:

If you look at the above screenshot of the Log software, it shows voltage at analog channel 0 of
DAQ2543; the voltage is applied at channel 0 and rests all the channels are grounded. Thus, one
can apply 0-4 V at any of the channels that are required to be used and the channels are not
required could be grounded.

When the Log software file is opened for the first time, set the time. Click mouse inside black edit
box in Time: HH:MM:SS section in top left corner of window. The first edit box set Hours (valid
range is 0-23). Second edit box set Minutes (valid range is 0-59). The third edit box set Seconds
(valid range is 0-59). Then enter date. Enter three numbers in Date MM-DD-YYYY section. The
first edit box set Month (valid range is 1-12). Second edit box set Day (valid range is 1-31). The
third edit box set Year (valid range is 2000-2099). You can fill all Date/Time boxes with current
date / time just click Now button. Then click Set RTC and Log software will write entered values
to the Data Logger RTC. For example on the screenshot above the time is 15:10:35 and date is
7 April 2010. Once the clock is set, it keeps ticking even when power to the Data-Logger/51-C2
Kit is lost because the clock is battery backed.

Next click Reset Log in order to reset any previous data logged. This is not a requirement but
should be done in order to get the precise reading on the channels in the application.

Set logging period. Enter number of seconds into field Period on main window and click Set
Period button. The allowed range is from 1 second to 65565 seconds. It is time after which next
record will be written to storage.

Apply 0-4V at any of the channels, grounding the rest of the channels. Click Start Log, enter ‘0’ in
the Record field and click Update or Next. This will show the output voltage on the channels the
voltage is being applied to.

Note: In any case, if a problem occurs, restart the log.exe utility, disconnect the power to the board and
reconnect the power.

12



Data Logger Modes:

The data logger software can work in two modes — standard and Auto Scan mode.
Standard mode
In this mode software doesn’t watch the data logger hardware. You can start / stop logger, you can set
clock on the board and read logged records with Previous, Next and Go To buttons.
Also if logger is started you will see Log Event yellow LED activity when next record is written to the
storage.
Auto Scan Mode
In this mode software watching data logger hardware and show following information:
- Number of current record in Record field
- Time to next record will be logged in Time to log field
- Log Event LED will be on when next record is logged

You can start/stop/reset log in this mode.

You can enable this mode clicking Auto Scan Mode radio button on main window.

Statuz

Connect O Start Log
Cock @) Stop Log
Storage O Rezet Log

Laog Event .

" Auto Scan Mode
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Saving Logged Data to PC:

In order to save the logged data, you can use commands from File menu.

File menu has the following commands:

Save As ...

Save Records - Saves all selected records to file in packet format.

In order to select range of records to save, enter number of records in the Record field (or just leave it as

- Saves all selected records to file in text format.

is if it already contains the correct record number ).

The next screenshot shows how to save the first 1000 records:

-

wha BiPOM Electronics Data Logger

=

I

File

Channel 1

Channel 2

Channel 3

Channel 4

Channel &

Channel &

Channel ¥

Channel 8

Channel 9

Channel 10

Channel 11

COM  Help

4078 i

=z 2 2

El
=

=z 2 2 2

El
=

El
=

Feriod

Clack,

Tirne: HH:Mk:55

Kl =X K

Drate: MM-DD-Y

09

Status

Connect D
Cock @)
Storage D

Log Event .

2012

Mo |

Start Log |
Stop Log |
Reszet Log |

" Auto Scan Mode

Recard

1000

Previous |

GoTo |

Mest

zecondz  Set Period

Tirme tao log seconds Update

-,
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After entering the number of records to save, go to File menu and select either Save As or Save
Records. The following message window appears:

Click Yes. Select the filename to use:

-

Log

-,

S
s

\?() Do ol wank toowrite 0., 1000 records?

Yes

Mo |

Save As

Save in; I E] My Documents

x| = B cF E-

(T arduing
[CICPPTest
D) Downloads

[CyFiddler
[CyFiddlerz

i) Lals}
(<] 1

[ Micro-5vs

@My Music

[ﬁM\; Pickures
[CIMy Received Files
EMy shapes
EM\; Videos

2

File name:

|records

Save I

Save as type: ILng Files [".t=t)

;I Cancel |
s

Type file name and click Save. The records will be saved to file. The process will be shown on progress
dialog like below:

-

b,

Saving logged records...

Recard #3438, Please wait...

6%

Cancel |

)

You can click Cancel button to stop process. In this case the target file, which you selected on previous
step, will be deleted.

NOTE: the actual record on data logger storage will not be deleted. You can import them later if need.
Cancel button only stop saving data to file on PC. It doesn’t do anything with data stored on hardware.
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No Connection Error States

If you see red blinking Connect LED this means that software cannot get reply from Data Logger board.

wls BiPOM Electronics Data Logger EI_Ié]
File COM Help
Clack
charnel 1 | Time: HH:bh. 55
Channel 2 _ i
Drate: MM-DD-
Goets - | | I
Channel 4 _ i Slalus
Clock, Stop Log
Gorers [ || O @ [z |
Storage . Feset Lag
Channel 7 _ i
Log Evert .
el _ 3 " Auto Scan Mods
Channel 3 i
. —
chanrei 10 [ - | 0]
ermal T _ oy Previous | GoTo | Mest
Periad - seconds  Set Period
Time to log - seconds Update

Possible reasons:

Data Logger board is not powered on

Data Logger board is not properly connected to PC
Wrong serial port selected in software

Serial port is already opened by another program. The most possible case when you download
latest Log firmware to the board and leave port opened in Micro-IDE

Serial cable is broken
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Date Storage Error State

If you see red blinking Storage LED this means that firmware reported about problem with accessing
SD/MMC card.

wis BiIPOM Electronics Data Logger EI_IéJ
File COM Help

Clock
Channel [ 1ime: HH MM: 55
Charinel 2 _ i

Date: MM-DD -
v ||

",

Charinel 4 _ i Status
s [~ | o © _Statlog |

Clack i Stoa Log
Gerats I | O © Stk |
Charinel 7 _ i

LogEvent @

o,
Eharinsl 8 i €7 Auto Scan Mode
Ct 13 i
arire _ nr Hem[d
Lhannel “U _ m “
el =1l _ i Fravious o lo | I ext
Paiod [ :-:-ro:  SetPeind
Timne ta log - zeconds Uadate

Possible reasons:

- SD/MMC card is not inserted
- SD/MMC card is broken

- In rear cases SD/MMC card has previously stored data which detected as corrupted data format by
logger firmware. In this case you can try to format SD/MMC card on PC before use with Data logger

17



5. Viewing Data Records Using Excel

These instructions apply to Excel 2007 but the instructions are similar for other versions of Excel.

Start Excel 2007 from StartaPrograms:

B Microsoft Office Microsoft Office Tools »

Microsoft Office Tools k IE Microsoft Office Publisher 2003

Microsoft isual Studio 6.0 v | [ Microsoft Office Excel 2007

Microsaft Web Publishing v || (7! Microsoft Office Onehate 2007

Mozilla Firefox k [I'S Microsaft Qffice PowerPoink 2007

Mozilla Thunderbird ¥ [l_? Microsaoft Office \Word 2007

Open File
Open
Lookin: | (i My Documents v| @ @ XoiE-
DR | | Gl s
(2} iy Pictures
(& Desktop ] teste, bt
& Dacuments

Cornpuker

‘:! Tl Metwark,
Flaces

File name: | v |

Files of type: Te::-::t Files (*,prn; *

o

Select Files of type: Text Files ( *.prn, *.txt, *.csv ) and open the log file ( a text file ) that
was generated by Data Logger.
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Select Delimited as the separator option:

Text Import Wizard - 5tep 1 of 3

The Text \Wizard has determined that your data is Delimited.
If this is correct, choose Mext, or choose the data type that best describes your data,
Criginal daka kvpe

Choose the file bype that best describes your daka:
(OF d - Characters such as commas or tabs separate each field,

() Fixed width - Fields are aligned in columns with spaces between each Field,

Start import ab row: |1 % | File arigin: 437 1 OEM United States

Preview of file Ci\Dacuments and Settingsioguziiy Documentsikests, bxk,

04-25-2010,699,617,779,292,315, 514,340,289, 247,552,477
04-25-2010,450,361,744 447,299, 512,547,219, 220,455,440
04-25-2010,456,392,2732,178 540,494,305, 376, 557,228,150
04-25-2010,267,285,622 571,255,260, 545, 405, 306,420,354
04-25-2010,237,505,606, 444,313, 543, 511, 447,227,514, 426

] |

Einish

Click Next.

19




Checkmark Comma as the delimiter :

Text Import Wizard - 5tep 2 of 3

This screen leks vou set the delimiters wour data contains, ¥ou can see how wour bext is affected in the preview
below,

Delimiters

Tah

[] Treat consecutive delimiters as ane

Text gualifier: w

Daka preview

G:41:16 04-2E5-z010 B339 17 ] Sz 15 14 40 a3 47 Bz |
8:41:27 04-2E5E-Z010 HEQ 61 44 47 L] 1z 47 19 Z0 =1
8:41:28 04-2ZE5-Z010 HEE Sz 73 a8 410 94 ok ) E7 28
8:41:23 04-ZE5-zZ010 E&7 25 ZE 71 =3 &0 43 oL uf) Z0
8:41:30 04-25-z010 E37 o5 ag 44 13 43 11 4 F z7 14 | W
< >
Cancel ] [ < Back ] [ Mext = l [ Einish
Click Next.
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Click on the second column that shows timestamps:

Text Import Wizard - 5tep 3 of 3

This screen leks vou select each column and set the Daka Faormat,
Column data Format

%) General
O Text ‘General’ converts numeric values to numbers, date values to dates, and all
Tex

remaining values ko texk,

Opse: [ror

) Do not import colurn (skiph

Daka preview

ConcrCepneronorCenerbonerCenerGoporCaperiConarizale
593 Bl7 7OE3E Bls 14 pE40 E&83 E47 gz |
450 [BEl 44 H47  [FD8 1z 47  El3 Ez0 485
d e BERE OET3 7 40 H94 PROE BE7E E7?  PBEB
FEY  EBL EZE 71 EBL EED 42 @05 [FO0s HEOD
37 05 pose H44d 313 43 11 H4E Ez27 Bld |w

Cancel ][ < Back :  Finish
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Click the radio button that says Date:

Text Import Wizard - 5tep 3 of 3

This screen leks vou select each column and set the Daka Faormat,
Column data Format

i) General
O Text ‘General’ converts numeric values to numbers, date values to dates, and all
Tex

remaining values ko texk,

) Do not import colurn (skiph

Daka preview

BI=ha1=ba Wik ConcrCepneronorCenerbonerCenerGoporCaperiConarizale
517 73 g2 Bls 14 340 F&83 E47 gz |
450 [BEl 44 H47  [FD8 1z 47  El3 Ez0 485
d e BERE OET3 7 40 H94 PROE BE7E E7?  PBEB
FEY  EBL EZE 71 EBL EED 42 @05 [FO0s HEOD
37 05 pose H44d 313 43 11 H4E Ez27 Bld |w

< *

Cancel ][ < Back

Click Finish.
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You should now see all the values from the log file in Excel:

D)\ H9- - )= tests.txt - Microsoft Excel non-commercial use - = x

| Home | inset  Pagelsout  Fomuiss  Data  Revew  View  Addins @ - = x
[ % cut Catibri Sl -A A Siwrap Text oo B ﬁ Normal Bad Good Neutral E— §< @ L ﬁ m
Pa R 43 ;%8| | Conditi I Fe it lculatie heck Cell Exple = Insert Delete Fe it EF‘”‘ Sort & Find &
P g omatpainter | [ B4 7] ][ 3 A dheroescemer | [$ - % o [38.58] | Conditonsl Fomal Explanatory i s i | 5o S RS
Clipboard 5 Font m Alignment & Number & Styles cas Editing
a1 -0 Lo
B c D E F G H 1 J K L M N o P o} R s T u v w X
1 4/25/20108:41 699 617 779 292 315 514 390 289 07 552 477
2 1 4/25/20108:41 450 361 744 a7 299 512 547 213 220 485 410
3 2 4/25/2010 8:41 456 392 273 178 540 434 305 376 557 328 180
4 3 4/25/2010 8:41 267 285 622 571 285 260 548 405 306 420 384
5 a 4/25/2010 8:41 237, 505 606 444 313 543 511 442 227 314 426
6 5 4/25/20108:41 20 291 599 293 328 565 08 308 329 401 42
7 6 4/25/20108:41 366 346 512 503 240 353 601 542 255 469 457
B 7 4/25/20108:41 256 235 526 451 383 357 454 430 179 249 412
9 8 4/25/2010 8:41 431 371 416 339 396 223 558 363 362 415 454
10 9 4/25/2010 8:41 300 231 855 419 355 382 43s 459 205 254 393
1 10 4/25/2010 8:41 321 412 568 452 389 317 423 250 347 344 299
12 1 4/25/20108:41 376 357 614 587 333 248 204 323 195 368 533
13 12 4/25/20108:41 385 359 468 369 389 198 563 519 156 363 383
14 13 4/25/2010 8:41 414 310 604 418 238 413 611 470 163 406 266
15 14 4/25/2010 8:41 240 427 299 451 433 192, 394, 496 287 234 432
16 15 4/25/2010 8:41 428 287 562 510 311 404 a7 269 260 343 520
17 16 4/25/20108:41 422 498 620 369 436 582 528 363 377 419 367
18 17 4/25/20108:41 a5 409 563 566 414 331 577 492 219 281 333
13 18 4/25/2010 8:41 438 432 610 541 381 475 as7 423 238 419 383
20 19 4/25/2010 8:41 513 196 483 379 418 160 321 433 304 337 298
21 20 4/25/2010 8:41 348 214 483 435 261 337, 596 559 262 311 483
2 21 4/25/20108:41 322 394 630 578 372 450 614 544 293 381 482
23 2 4/25/20108:41 503 470 576 530 431 222 424 a4 309 353 385
24 23 4/25/2010 8:41 410 230 538 408 355 365 521 372 354 397 362,
25 24 4/25/2010 8:41 360 335 434 386 341 337, 526 261 128 239 515
26 25 4/25/2010 8:41 493 442 380 600 496 291 4ss 578 256 271 326
2 %6 4/25/20008:41 453 321 474 408 335 277 551 Bt 253 407 438
3 27 4/25/20108:41 406 235 a41 409 26 339 555 478 253 281 413
29 28 4/25/2010 8:41 487 413 4as7 433 363 176 a7 438 282 214 472
20 29 4/25/2010 8:41 492 a7 503 553 321 190 441 483 374 254 374
31 30 4/25/2010 8:41 556 237 392, 284 456 204, 489 383 373 276 336
2 31 4/25/20008:41 549 186 476 596 395 250 581 492 296 326 289
33 32 4/25/20108:41 206 364 663 372 229 am 583 302 311 360 439
] e 100 201 2=x 2an 220 207 204 01 21n a0 214 T _
Ready |
Click on a column header on any of the columns that have the channel values:
Do)\ H9-C- )+ test6.txt - Microsoft Excel non-commercial use - = x
| Home | inset  Pagelsout  Fomuiss  Data  Revew  View  Addins @ - = x
[ % cut . ol = . ﬁ [ﬁ o ? e IAumSum'ﬁ
] o Catibri u -[aa) Siwrap Text oo - & Nurmsl. Bad Guo‘d Neutral = @ i m
Pt romat painter || B £ U ||| & - A Emerge o center + | [$ = % o [[5f ]| Conditionsl Format Explanatory frsert Delete Fomet | Clears  fiper o
Ciipbosrd 0 Font & Alignment & Number & Styles cas Editing
I a1 - £ | 699
=l A B D E F G H 1 J K L M N o P o} R s T u
| o /252000841 699 617 779 292 315 514 390 289 07 552 477
2 1 a/25/2010 8:41 450} 361 744 a7 299 512 547 213 220 485 410
3 2 4/25/2010 8:41f 456 392 273 178 540 434 305 376 557 328 180
4 3 4/25/2010 8:41] 267 285 622 571 285 260 548 405 306 420 384
5 a 4/25/2010 8:41] 237 505 606 444 313 543 511 442 227 314 426
3 5 4/25/2010 841 240 291 599 293 328 565 08 308 329 401 42
= 6 4/25/20108:41 366 346 512 503 240 353 601 542 255 469 457
3| 7 4/25/2010 8:41 256 235 526 451 383 357 454 430 179 249 412
9 8 4/25/2010 8:41 431 371 416 339 396 223 558 363 362 415 454
10| 9 4/25/2010 8:41] 300} 231 855 419 355 382 43s 459 205 254 393
1| 10 4/25/2010 8:41 321 412 568 452 389 317 423 250 347 344 299
12| 1 4/25/2010 8:41) 376 357 614 587 333 248 204 323 195 368 533
13 12 4/25/2010 8:41) 35| 359 468 369 389 198 563 519 156 363 383
14| 13 4/25/2010 8:41 414) 310 604 418 238 413 611 470 163 406 266
15| 14 4/25/2010 8:41] 240j 427 299 451 433 192, 394, 496 287 234 432
16| 15 4/25/2010 8:41 423 287 562 510 311 404 a7 269 260 343 520
(7] 16 4/25/20108:41) 422} 498 620 369 436 582 528 363 377 419 367
18| 17 4/25/2010 8:41) 45| 409 563 566 414 331 577 492 219 281 333
18| 18 4/25/2010 8:41 433 432 610 541 381 475 as7 423 238 419 383
20| 19 4/25/2010 8:41 513 196 483 379 418 160 321 433 304 337 298
| 20 4/25/2010 8:41] 348 214 483 435 261 337, 596 559 262 311 483
2 21 4/25/2010 841 329 394 630 578 372 450 614 544 293 381 482
23| 2 4/25/2010 8:41) 503 470 576 530 431 222 424 a4 309 353 385
24| 23 4/25/2010 8:41 410| 230 538 408 355 365 521 372 354 397 362,
5] 24 4/25/2010 8:41 360 335 434 386 341 337, 526 261 128 239 515
26 25 4/25/2010 8:41] 493 442 380 600 496 291 4ss 578 256 271 326
2z %6 4/25/20008:41) 153 321 474 408 335 277 551 Bt 253 407 438
8 27 4/25/2010 8:41) 406} 235 a41 409 26 339 555 478 253 281 413
29| 28 4/25/2010 8:41f 457 413 4as7 433 363 176 a7 438 282 214 472
30 29 4/25/2010 8:41 4392 a7 503 553 321 190 441 483 374 254 374
3 30 4/25/2010 8:41] 556 237 392, 284 456 204, 489 383 373 276 336
32 31 4/25/2000 841 54| 186 476 596 395 250 581 492 296 326 289
33 32 4/25/2010 8:41) 206 364 663 372 229 am 583 302 311 360 439
T e 0ol 201 2=x 2an 220 207 204 01 21n a0 214 T _
Ready | fverage: 3934245283 Count: 106 Sum: 41703

23



Select Insert tab, click the Line button in the charts area and select the 2-D Line chart:

'.'I:!g' Hsal v test6.txt - Microsoft Excel non-commercial use
- Home Insert Page Layout Formulas Data Review View Add-Ins
O A =
B EEEDRE ke Sl @ P23 4 JwQ
PivotTable Table Picture Clip Shapes SmartArt | Column| Line Pie Bar Area  Scatter Other Hyperlink Text Header WordArt Signature Object Symbaol
= Art = = = = = = = Charts = Box & Footer = Line ~
Tables Tllustrations 2-D Line ] £l Links Text
c1 ~( fe | 699 /_ ] .

| B c D | \QI% | \fi | \fi I u I I K L M N
1 o 4/25/2010 8:41 699 617 A‘ i B 514 340 289 247 552 477

2| 1 4/25/2010 8:41 450 361 2o N ]L, 5 512 547 219 220 485 440

3 2 4/25/2010 8:41 456 392 A ' | M 1] 454 305 376 557 328 180

4| 3 4/25/2010 8:41 267 285 3-D Line b 260 548 405 306 420 384

S | 4 4/25/2010 8:41 237] 505 — 3 543 511 442 227 314 426

6 | 5 4/25/2010 8:41 240 291 i? 8 565 408 308 329 401 423

7 6 4/25/2010 8:41 366| 346 ) 1] 353 601 542 255 469 457

8 | 7 4/25/2010 8:41 256 235 ﬂ.h All Chart Types. 3 357 454 430 179 249 412

9| 8 4/25/2010 8:41 431 371 EaL) 339 3 223 558 363 362 415 454

10 9 4/25/2010 8:41 300 231 655 419 \ 335 382 435 459 205 254 393

11 10 4/25/2010 8:41 321 412 568 452 389 317 423 250 347 344 399

12 11 4/25/2010 8:41 376 357 614 587 333 248 404 323 195 368 533

13| 12 4/25/2010 8:41 385 339 468 369 389 198 563 519 156 363 383

14 13 4/25/2010 8:41 414 310 604 418 238 413 611 470 163 406 266

15 14 4/25/2010 8:41 240 427 399 451 433 192 394 496 287 234 432

16| 15 4/25/2010 8:41 428| 387 562 510 311 404 471 369 260 349 520

17| 16 4/25/2010 8:41 432 498 620 369 436 582 528 363 377 419 367

18| 17 4/25/2010 8:41 445 409 563 566 414 331 577 492 219 281 333

15 18 4/25/2010 8:41 43g| 432 610 541 381 475 437 429 238 419 383

You will see the data plotted:

[N AR test6 txt - Microsoft Excel non-commercial use Chart Taols - = x
= Home  Insert  Pagelayout  Formulas  Data  Review  View  Adddns | Design | Layout  Format @ -7 x
o @ 5 ={NESE N N
Change Savess | Switch  Select ==s ||| move
Chart Type Template = Row/Column Data _ _ Chart
Type Data Chart Styles Location
[ Chart4 - £ |
A B c D E F G H | J K L M N o e a R 5 T u
1 o 4/25/2010 8:41| 699 617 779 292 315 514 340 289 247 552 a77
2 1 4/25/2010 8:41| 450 361 744 447 293 512 547 219 220 485 440
3 2 4/25/2010 8:41| 456 392 273 178 540 454 305 376 557 328 180
4 3 4/25/20108:41 267 285 622 571 285 260 548 405 306 220 384
5 4 4/25/20108:41 237) 505 606 a4 313 543 511 a2 27 314 426
6 5 4/25/2010 8:41| 240 291 599 293 328 565 408 308 329 401 423
7 6 4/25/2010 8:41| 366 246 512 503 240 353 601 542 255 469 457
8 7 4/25/2010 8:41| 256 235 526 451 383 357, as4 430 179 243 412
9 8 4/25/20108:41 431 Evzl 416 339 396 223 558 363 362 15 254
10 9 4/25/20108:41 300) 231 655 419 355 382 35 459 205 254 393
1 10 4/25/2010 8:41] 321 412 6% 5og [ 399
12 11 4/25/2010 8:41| 376 357 61 533
13 12 4/25/2010 8:41] E 259 463 790 383
14 13 4/25/20108:41) 414 310 604 500 266
15 14 4/25/20108:41) 240) 427 393) , I l ‘ J Ll 432
16 15 4f25/20108:41] 428 387 s6q 50 A AN Y 520
17 16 4/25/20108:1] 432] ass 529 aoo A 367
18 17 4/25/2010 8:41| 25| 209 564 200 ‘m!v u ——seriesl 333
19 18 4/25/20108:41) 438 432 610) 383
2 19 4/25/20108:41 513 1% 483 200 T 298
21 20 4/25/2010 8:41] 348 214 483 100 463
22 21 4/25/2010 8:41] 322) 394 630 482
23 22 4/25/2010 8:41| 503 470 575 ° it B R B e o e 385
24 23 4/25/2010 8:41) 410] 230 == I SymeEEes ©eoeg 362
25 24 4/25/20108:41) 360) 335 434 Jow o EETe wy zox xzo zow—— 515
2 25 4/25/2010 8:41 493 a2 380 600 496 251 298 578 256 271 326
27 26 4/25/2010 8:41| 463| 321 a7a 404 335 277, 551 518 253 407 438
28 27 4/25/2010 8:41| 406 235 441 409 236 339 555 478 253 281 443
29 28 4/25/2010 8:41| 487] 413 457 433 369 176 a7 428 282 214 an
30 28 4/25/2010 8:41 192 a71 503 553 321 190 211 483 374 254 374
31 30 4/25/2010 8:41 556 237 352 284 256 204 269 383 373 276 336
32 31 4/25/2010 8:41| 549 186 a76 596 395 250 581 452, 296 326 283
33 32 4/25/2010 8:41| 206 364, 663 372 229 447 583 202 311 360 433
B e 100l 100 e 15 225 07 200 201 212 210 210 - L
Ready | Average: 3934245283 Count: 106 Sum: 41703
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6. Data Logger Record Structure

Text format description:

Each record is written on a separate line. The line has the following format:

Recor dNunber , Hour : M nut e: Second Mont h- Day- Year, Channel 1, .., Channel 11<LF><CR>

Recor dNunber Number of record

Hour : M nut e: Second Time when this record was logged
Mont h- Day- Year Date when this record was logged
Channel 1, .., Channel 11 Data for each of 11 channels
Example:

0,10:20:32 11-17-2009,2095,3010,0,0,0,0,0,0,0,0,0
1,10:20:33 11-17-2009,2095,3012,0,0,0,0,0,0,0,0,0
2,10:20:34 11-17-2009,2095,3034,0,0,0,0,0,0,0,0,0
3,BAD:BAD:BAD BAD-BAD-BAD,BAD,BAD,BAD,BAD,BAD,BAD,BAD,BAD,BAD,BAD,BAD

Note: Record #3 has BAD instead of values. This means that this record was not read from Data Logger
correctly ( some error occurred or the record was not logged ).
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Packet format description:

Each record is written on a separate line. The line has following format:

Record = RECORD_NUMBER ec = ERROR _CODE ERROR _DESCRI PTI ONKLF><CR>
Bl NARY_DATA<LF><CR>

RECORD NUMBER - record number (decimal number)
ERROR_CODE - error code (decimal number)

ERROR_DESCRI PTI ON - text description of the error of last operation. This can be one of following:

* O(*
Record was read successfully.

*LOG CHECKSUMF
Checksum of LOG data is incorrect.

* REPLY*
Wrong command in reply. Data may be corrupted.

* STATUS*
Reply packet is correct but Data Logger hardware was not able to read the record.

* PACKET CHECKSUM*
Checksum of reply packet is wrong.

* COVMUNI CATI ON*
Error when reading/writing data through the communication port ( COM port is not opened, not initialized
or timeout ).

Bl NARY_DATA - ASCII string which represents each byte of reply packet from data logger as a HEX byte
value. Each reply packet has 34 bytes in binary packet:
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Byte Description
1 Always is 8
2 Should be 0 if record was read successfully or 1 if some error occurred
3-34 32 byte Log Record

The following table describes the 32-byte Log Record Structure:

0 Channel 0 Reading High Byte
1 Channel 0 Reading Low Byte
2 Channel 1 Reading High Byte
3 Channel 1 Reading Low Byte
4 Channel 2 Reading High Byte
5 Channel 2 Reading Low Byte
6 Channel 3 Reading High Byte
7 Channel 3 Reading Low Byte
8 Channel 4 Reading High Byte
9 Channel 4 Reading Low Byte
10 Channel 5 Reading High Byte
11 Channel 5 Reading Low Byte
12 Channel 6 Reading High Byte
13 Channel 6 Reading Low Byte
14 Channel 7 Reading High Byte
15 Channel 7 Reading Low Byte
16 Channel 8 Reading High Byte
17 Channel 8 Reading Low Byte
18 Channel 9 Reading High Byte
19 Channel 9 Reading Low Byte
20 Channel 10 Reading High Byte
21 Channel 10 Reading Low Byte
22 Seconds (0to 59)

23 Minutes (0to 59)

24 Hours (0to 23)

25 Month (1to012)

26 Day (1to31)

27 Year (e.g. 2010is 10)

28 Current Address Low Byte
29 Current Address Middle Byte
30 Current Address High Byte
31 Checksum ( sum of all bytes )
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NOTE: In order to calculate Record Number from 3 bytes you should use following formula:

REC_NUMBER = BYTE33 * 65536 + BYTE32 * 256 + BYTE31 / 32

NOTE: In order to calculate correct channel value from 2 bytes you should use following formula:

CHANNEL_VALUE_01 = BYTE3 * 256 + BYTE4

CHANNEL_VALUE_02 = BYTES5 * 256 + BYTEG

CHANNEL_VALUE_03 = BYTE7 * 256 + BYTES8

CHANNEL_VALUE_04 = BYTE9 * 256 + BYTELO0
CHANNEL_VALUE_05 = BYTE11l * 256 + BYTEl2
CHANNEL_VALUE_06 = BYTE13 * 256 + BYTEl4
CHANNEL_VALUE_07 = BYTE15 * 256 + BYTEL6
CHANNEL_VALUE_08 = BYTE17 * 256 + BYTE18
CHANNEL_VALUE_09 = BYTE19 * 256 + BYTE20
CHANNEL_VALUE_10 = BYTE21 * 256 + BYTE22
CHANNEL_VALUE_11 = BYTE23 * 256 + BYTE24

Example:

Record = 0 ec = 0 *OK*

08 00 01 02 03 01 02 03 00 OO0 OO OO OO0 OO OO0 OO OO OO OO OO OO OO 00O 00 0O
01 02 03 01 02 03 00 00 0O

Record = 1 ec = 0 *OK*

08 00 01 02 03 01 02 03 00 OO0 OO OO0 OO0 OO OO0 OO OO OO OO OO OO OO OO 00O 0O
01 02 03 01 02 03 00 00 32

Record = 2 ec = 0 *OK*

08 00 01 02 03 01 02 03 00 OO OO OO OO OO OO0 OO OO OO OO OO OO OO 00O 00 0O
01 02 03 01 02 03 00 00 64

Record = 3 ec = 5019 *STATUS*

08 01 00 00O 00O 00O 00O OO0 OO OO OO OO OO OO OO0 OO OO OO OO OO OO0 OO0 OO 0O OO

00 00 00 00 00 00 00 00 OO
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