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CNO216 Shield Evaluation Board User Guide

Overview

CN-0216 is a precision weigh scale signal conditioning system. It uses the AD7791, a low power
buffered 24-bit sigma-delta ADC along with dual external ADA4528-2 zero-drift amplifiers. This
solution allows for high dc gain with a single supply.

Ultralow noise, low offset voltage, and low drift amplifiers are used at the front end for amplification of
the low-level signal from the load cell. The circuit yields 15.3 bit noise-free code resolution for a load
cell with a full-scale output of 10 mV.

This circuit allows great flexibility in designing a custom low-level signal conditioning front end that
gives the user the ability to easily optimize the overall transfer function of the combined
sensor-amplifier-converter circuit. The AD7791 maintains good performance over the complete output
data range, from 9.5 Hz to 120 Hz, which allows it to be used in weigh scale applications that operate
at various low speeds.

The EVAL-CN0216-ARDZ evaluation board is compatible with the Arduino Shield form factor. This user
guide will discuss how to use the evaluation software to collect data from the EVAL-CN0216-ARDZ
Evaluation Board (CN-0216 Board)

Required Equipment

- EVAL-CN0216-ARDZ Evaluation Board
- Arduino Processor Board (Uno/Mega 2560/Leonardo or Similar)
- LINX Firmware loaded on the Arduino
- CN0216 Shield Evaluation Software
- PC with the following Minimum Requirements
- Windows Vista/7 (32-bit)
> USB type A Port
- Processor rated at 1GHz or faster
» 1GB RAM and 500 MB available hard disk space
- Tedea Huntleigh Model 1042 Load Cell

@ - Any 4 or 6 wire load cells can be used with the
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CN-0216 Board.

@uide was written with the Tedeah Huntleigh Model

in mind.
0

General Setup

- The EVAL-CN0216-ARDZ (CN-0216 Shield Board) connects to a Shield form factor Arduino Board

- Power the system through the Arduino using an external wall wart(7V-12V recommended) for best
performance

- Connect the system to the PC using a USB cable
- The Tedeah Huntleigh Model 1042 load cell connects to the EVAL-CN0216-ARDZ via the 8 pin header

Jumper Settings

- “0” Position (shown below)
s P2 - Connects REFIN+ to Sensor +Sense pin
= P3 - Connects REFIN- to Sensor -Sense pin
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- “1” Position
= P2 - Connects REFIN+ to 5V supply
= P3 - Connects REFIN- to GND

Installing the Software

1. Extract the file CN0O216 Eval Software.zip and open the file setup.exe.

NOTE: It is recommended that you install the CN0216 Shield Evaluation Software to the default
directory path C:\Program Files\Analog Devices\ and all National Instruments products to
C:\Program Files\National Instruments\
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Destination Directorny
Select the primany installation directon.

All zoftveare will be inztalled in the following locations. To install zoftware into a
different location, click the Browse button and select anather directon.

Directary far CHO216 Shield Evaluation Saftware
|| |E:"~F'r|:|gram Files (86N nalog D evices", | [ Browse. . ]

Dhirectary far Mational Instruments products

|E:"~F'rn:|gram Files [#BE]\M ational Instrumentsh | [ Browse. .

[ << Back ][ Mest = ] [ Cancel ]

2. Click Next to view the installation review page

" _ | CNO216 Shield Evalua

Start Installation
Review the following zumman befare continuing.

Adding or Changing
+ CHO21E Shield Evaluation Software Files

« M54 5.4
Fun Time Support

Click the Mext button to begin installation.  Click the Back button to change the installation zettings.

[Save File... ] [ ¢4 Back “ Meut > ] [ Cancel
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3. Click Next to start the installation

.| CN0216 Shield Evaluation Softy

Installation Complete

The installer has finizhed updating your system.

4. Click Finish to complete the installation.

Please make sure Arduino USB drivers are installed and your Arduino processor board is flashed
with the latest LINX Firmware

Connecting the Hardware

1. Connect the Tedeah-Huntleigh (Model 1042) Load Cell to 8-pin header of the
EVAL-CN0216-ARDZ (CN-0216 Board) as depicted below.

NOTE: If a different Load Cell is used other than the
Tedeah-Huntleigh Model 1042, the wiring schematic will be different!
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Connector Pin | Load Cell Signal | Wire Color

7 EMCITATION | BLACK '
2 +SIGMAL RED e c,
-
4 _GENSE BROYWN )
5 +SENSE BLUE
B CSIGNAL WHITE W
7 SEXCITATION | GREEN
3

+EXCITATION (GREEN) (7)

(5) +SENSE (BLUE)

-SIGNAL (WHITE) (&) (3) +SIGNAL (RED)

LOAD CELL:
TEDEA-HUNTLEIGH
MODEL 1042

-SENSE (BROWN)(¥)

(2) -EXCITATION (BLACK)

Using the Evaluation Software

Software Controls and Indicators Description

Rev 21 Oct 2014 03:11 | Page 6



[ ] CN0216 Shield Evalu; = J

Eile Edit Help

: ANALOG

CN-_0216 Evaluation Software DEVICES
Weigh-Scale

Crn w1 ([ s w2 ((ceacnr w3 ([ soveomm )

IM Calibrate System |

Load Cell Settings ADC Settings
[Zalihratiun Weight (grams]}s ADC Mode 3 rUpdate Rate |

1000 2

) Buffered Maode 0120 Hz
@ Unbuffered Mode 100 Hz

. V) GEEETT:
Calibrate 6 ADC Channel Select ) | 20 Hz

8 @ AIN(+)-AIN(-) L 18.7 Hz
(0 ATM{-1-4IN-) 166 Hz
vdd Maonitar

Calibration Instructions:
1) Add weight to load cell
21 Input weight to
"Calibration YWeight (grams)" control
21 Click "Calibrate" button

41 Follow prompts
Configure 400G 10

133 Hz
(@ 9.5 Hz

(System is ready to acquire date%l]_

4
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File Edit Help

CN-_0216 Evaluation Software SE&'@%%
Weigh-Scale

| Run | | Stop | | Clear Chart | | Save Data |

0.00 grams["

"\

Main | Calibrate System

14

-27 774 1 [ [ [ [ | [ [ [ 1
a a0 10 130 200 230 200 230 400 430 301

L Sample y

FEB}@,- i Sample E{E{“'}Lﬂ

]51 Grams @ L

System is ready to acguire data o

Graph Units
ADC Codes

@ Grams

1. Run
- When this button is pressed, the system start collecting ADC Data and presents it in the display
and chart
2. Stop
- When this button is pressed, the systems stops/pauses data acquisiton
3. Clear Chart
= When this button is pressed, data in the chart is cleared/erased
4. Save Data
= When this button is pressed, it opens a prompt to allow the user to save data to a spreadsheet
5. Calibration Weight
- Allows the user to specify the calibration weight used(in grams)
6. Calibrate
- When this button is pressed, it will start the calibration process and give the user instructions on
how to proceed
7. ADC Mode Radio Buttons
= This control is used to set the mode of the AD7791. The default value is Unbuffered Mode and is
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highlighted in bold on the Calibrate System Tab.
» Buffered Mode - Selecting this mode turns the on-chip analog input channel buffer of the
AD7791 ON.
« Unbuffered Mode - Selecting this radio button turns the on-chip analog input channel buffer of
the AD7791 OFF.
8. ADC Channel Select Radio Buttons
= This control is used to select the analog input channel of the AD7791 for conversion. The default
value is AIN(+)-AIN(-) and is highlighted in bold on the Calibrate System Tab.
= AIN(+)-AIN(-) - Selecting this radio button allows for normal operation of the AD7791.
= AIN(-)-AIN(-) - Selecting this radio button shorts the analog input channels of the AD7791.
= Vdd Monitor - Selecting this radio button monitors the voltage applied to the Vdd pin of the
AD7791. The voltage is attenuated by 5 and the resultant voltage is applied to the 3-A
modulator using an internal 1.17 V reference for analog to digital conversion.
9. Update Rate Radio Buttons
- This control is used to change the output word rate of the AD7791. The default value is 9.5 Hz
and is highlighted in bold on the Calibrate System Tab.
10. Configure ADC Button
= When this button is pressed the current value of the ADC Mode Radio Buttons, ADC Channel
Select Radio Buttons, and Update Rate Radio Buttons are used to configure the AD7791.
11. System Status String Indicator
- This indicator displays a message to the user detailing the current state of the software.
12. System Status LED Indicator
- This indicator displays the current state of the software in the form of an LED. There are three
status LED colors.
¥ |nactive
4 Busy
& Error
13. Current Weight Numerical Indicator

- This indicator displays the mass (in grams) on the load cell.
14. Weight/Code Chart

= This indicator displays the data in chart form.
15. Chart Controls

- These controls allow the user to zoom-in, zoom-out, and pan through the data collected.
16. Select Units Radio Buttons

= This control determines the Y-Axis units of the data displayed in the chart.

More Information

- CN-0216 Webpage

- CN0216 Shield Evaluation Software
- AD7791 Product Page

- ADA4528-2 Product Page

- Arduino Official Website

- LINX Firmware Download
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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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