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FEATURES 
Full featured MeasureWare development kit  
Control and analysis with MeasureWare Lab 
Rapid configuration with MeasureWare Designer 
Firmware development jumpstart enabled with API available 

in Mbed® 
Multiplatform compatibility with Arduino R3 pin 

compatibility 
Interfaces with MeasureWare sensor board library 

DEVELOPMENT KIT CONTENTS 
EV-ProMW1001ARDZ  

EQUIPMENT NEEDED 
PC running Windows® 7 or newer 
ST Nucleo development board (ST NUCLEO-F411RE) 

 

 

 

 

 

 

GENERAL DESCRIPTION 
The EV-ProMW1001ARDZ development kit provides the 
flexibility and versatility to expand, refine, and enhance 
customer developed prototypes over time. The EV-
ProMW1001ARDZ features the ADMW1001, a flexible 
hardware module that seamlessly connects to a range of both 
analog and digital compensated and uncompensated sensors. 
The EV-ProMW1001ARDZ features an Arduino-compatible 
header that allows the board to interface to a wide range of 
processor development boards. In conjunction with the  
MeasureWare® ecosystem, the ADMW1001 can be configured 
and optimized for sensor types selected to meet the accuracy 
and measurement times required.  

Using the MeasureWare ecosystem and the MeasureWare 
Designer™ online tool, a new design can be defined using the 
tools of the ecosystem. These tools give an optimized 
recommended configuration for the associated hardware, in this 
case, the ADMW1001, which is in the form of a design pack. 
This design pack can then be used directly with the EV-
ProMW1001ARDZ development kit to implement the defined 
measurement.  

For further details on the ADMW1001, see the ADMW1001 
data sheet. Use the ADMW1001 data sheet in conjunction with 
this user guide when using the EV-ProMW1001ARDZ.  
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Figure 1.  
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EV-ProMW1001ARDZ QUICK START 
To prepare to capture data, take the following steps: 

1. Install the MeasureWare Lab as outlined in the Software 
Installation section. 

2. Connect the ST-NUCLEO-F411RE to the EV-
ProMW1001ARDZ using the Arduino headers. The 
ST-NUCLEO-F411RE connects to the PC via the USB 
cable provided. Ensure Switch S3 is in Position A.  

 

RUNNING MEASUREWARE LAB 
Use the following procedure to ensure communications 
between the EV-ProMW1001ARDZ development kit and the 
MeasureWare Lab software installed on the PC.  

1. Double click the MeasureWareLab.exe file.  
2. Log in to the MeasureWare account when prompted (see 

Figure 5). 
3. Choose which configuration to load. The MeasureWare 

Designer can generate new configurations (see Figure 8). 
4. An on screen image shows the correct ports to connect the 

sensor boards to, as defined in the configuration file (see 
Figure 9). After the boards are connected correctly, click 
Proceed. 

5. The sensor measurement is streamed to the measurement 
windows (see Figure 10). 
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EVALUATION BOARD HARDWARE 
DEVICE DESCRIPTION 
The EV-ProMW1001ARDZ development kit uses the 
ADMW1001 hardware platform. The ADMW1001 is a flexible 
and versatile module that directly connects to a range of both 
compensated and uncompensated temperature, weight, humidity, 
and accelerometer sensors. The module has all the building 
blocks to excite, measure, and correct the sensor and to generate 
an output in sensor related units, such as °C, °F, or Kg. In 
conjunction with the MeasureWare Designer, the ADMW1001 
can be configured and optimized for the sensor types selected 
to meet the accuracy and measurement times required. The 
ADMW1001 directly supports uncompensated J-type, K-type, 
and T-type thermocouples, PT100 (platinum resistance 
temperature detectors (RTDs), 100 Ω at 0°C) and PT000 
(platinum RTDs,1000 Ω at 0°C) 2-wire, 3-wire, and 4-wire 
RTDs. The correction for the temperature sensors is embedded 
in the ADMW1001. The EV-ProMW1001ARDZ also allows the 
user to connect custom sensors. Along with other types of 
RTDs and thermocouples, the module can interface to 4-wire 
and 6-wire bridges, such as pressure or strain transducers. The 
correction for the custom sensors can be written to the 
ADMW1001 so that the module then performs measurement 
and correction.  

The EV-ProMW1001ARDZ has two analog measurement 
inputs that connect to sensor boards for temperature, pressure, 
load, and strain.  

The ADMW1001 includes three digital input channels that can 
be configured as I2C or serial peripheral interface (SPI). The 
device can support two I2C sensors and one SPI sensor on any 
of the digital channels. The digital channels can be used for 
accelerometer, pressure, humidity, temperature, and carbon 
dioxide (CO2) measurements. The ADMW1001 measures these 
sensors and generates an output in sensor related units.  

When the device is first connected to the MeasureWare Lab, 
this program loads the ADMW1001 with the most recent 
version of the device firmware to ensure that the largest feature 
set and sensors library is available. 

HARDWARE CONNECTOR DESCRIPTION 
Table 1 outlines a description of the connectors on the EV-
ProMW1001ARDZ. The EV-ProMW1001ARDZ development 
board also must be connected to a host processor. By default, 
this host processor is the ST-NUCLEO-F411RE when 
interfacing to the MeasureWare Lab. Place the BOARD 
SELECT switch in Position A.  

SERIAL INTERFACE 
The EV-ProMW1001ARDZ connects via the Arduino headers 
to the host processor ST-NUCLEO-F411RE. The SPI is used for 
communication between the two boards. There are four primary 
input signals: CS, SCLK, DOUT, and DIN, and one output from 
the ADC (DOUT/RDY). The host processor board connects to 
the PC via the USB port, where the board is displayed as a 
virtual COM port. 

The digital interface is compatible with a 3.3 V to 5 V logic. The 
host to the ADMW1001 logic level is set using the IOREF pin 
(Pin 2) on Connector P6, which powers the device input side of 
the digital level translator.  

HOST PROCESSOR 
To get the EV-ProMW1001ARDZ to communicate with the PC, 
a host processor is required. The default device used for the host 
processor for MeasureWare Lab is the ST-NUCLEO-F411RE.  

For firmware development using the custom application 
program interface (API) in Mbed, the user has the option to 
select over 100 development boards.  

POWER SUPPLIES 
The EV-ProMW1001ARDZ is powered directly from the host 
processor development board through the Arduino connector. 
The 5 V pin on the Arduino Connector P6 is used to power the 
ADP7104-3.3 precision low dropout (LDO) regulator. This 
LDO is used to power the AVDD pin and both IOVDD pins 
on the ADMW1001.  

CONNECTORS AND SOCKETS 
Table 1 details the connectors and sockets, and Table 2 details 
the test points. 

Table 1. Connector and Socket Details 
Connector/Socket Name 
P8 Analog Sensor 1 
P3 Analog Sensor 2 
P4 Digital Sensor 1 
P12 Digital Sensor 2 
P11 Digital Sensor 3 
P6 Arduino header for stackable shield 
P7 Arduino header for stackable shield 
P9 Arduino header for stackable shield 
P10 Arduino header for stackable shield 
P13 External power connector (not inserted) 
P2 SPI breakout port 
P5 Digital signal breakout port 
S1 Reset 
S2 Not applicable 
S3 Board select (Default Position A) 
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Table 2. Test Point Details 
Connector Name 
TP1 RSENSE bias 
TP2 UCM_RESETN 
TP3 AVDD 
TP4 DVDD 
TP5 RSENSE+ 
TP6 RSENSE− 
TP7 INT_REF (ADMW1001 1.2 V reference) 
TP9 AGND 
TP10 AGND 

REFERENCE RESISTOR  
To maximize measurement accuracy, the ADMW1001 allows 
users to input the values of the reference resistor used for 
ratiometric measurement and also the voltage reference value. 
By default, the EV-ProMW1001ARDZ has a 0.01% tolerance 
reference resistor with 2 ppm/°C temperature drift.  

The ADMW1001 has test points, TP5 and TP6, for 
measurement of the reference resistor, R4, see Figure 14. This 
value can be added to the API configuration file or manually 
added to Register 0x54. The format is 32-bit floating point.  
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Figure 2. EV-ProMW1001ARDZ Board Overview 
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EVALUATION BOARD SOFTWARE 
SOFTWARE INSTALLATION 
The EV-ProMW1001ARDZ comes with a suite of tools in the 
MeasureWare Knowledge Center, including a graphical user 
interface from Analog Devices, Inc., known as MeasureWare 
Lab. MeasureWare Lab can be used to update, configure, and 
interface to the ADMW1001 through the host microcontroller. 
After a configuration is uploaded to the board, the device begins 
the defined sequence and starts plotting data to the default 
screens in the MeasureWare Lab. 

This software can be installed from the executable supplied 
available on the MeasureWare Lab webpage.  

Double click the MeasureWareLab.exe file, and then follow the 
on screen instructions to install this file on the PC. 
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Figure 3. MeasureWare Lab Installation  

Follow the on screen instructions to install the ST Nucleo driver 
pack. This driver pack ensures that the USB on the PC is able to 
communicate with the host microcontroller through a USB to 
universal asynchronous receiver/transmitter (UART) converter.  

Following installation of the software, execute the software 
program by navigating to Start > Programs > Analog Devices 
> MeasureWare_Lab.  

MeasureWare Designer: Device Configuration  

When ordering the EV-ProMW1001ARDZ through the 
MeasureWare Designer, users must select measurement types 
and provide three measurement requirements: range, accuracy, 
and sampling speed. Based on the user selection, a recommended 
sensor list is generated for the user. After the design is complete, 
a configuration file is generated. This configuration file 
contains all register settings to configure the ADMW1001 to 
interface and sample the selected sensor boards. Upon startup 
of the MeasureWare Lab, the user can select the appropriate 
configuration file from the list of configurations generated in 
the MeasureWare account of the user.  

MEASUREWARE LAB 
MeasureWare Lab is an online graphical user interface (GUI) 
used to link an online MeasureWare account to MeasureWare 
hardware. Configuration files generated in the MeasureWare 
Designer can upload to the evaluation kits. Data generated by 
the kit can be live streamed to one of the data graphing windows 
or stored in the online database. MeasureWare Lab is the quickest 
way to get up and running with the EV-ProMW1001ARDZ kit. 

Connecting the EV-ProMW1001ARDZ 

First, ensure that the host microcontroller with the EV-
ProMW1001ARDZ shield is connected to the PC and that 
the S3 switch on the EV-ProMW1001ARDZ is in Position A. 
When connected, the GUI acknowledges this, and the user 
can press the Next button to proceed (see Figure 4).  
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Figure 4. Connect Hardware to Host PC 

After the MeasureWare Lab has confirmed that the hardware is 
connected to the PC, the user proceeds to the MeasureWare 
account log in page (see Figure 5). The log in details are the log 
in details created to access the MeasureWare Designer. If, for 
some reason, the user does not have an account, proceed to the 
MeasureWare Designer page to create an account and to 
generate a configuration file.  
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Figure 5. MeasureWare Account Log In 
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After login, MeasureWare Lab confirms that hardware is 
connected. When MeasureWare Lab has recognized the EV-
ProMW1001ARDZ, a firmware recognition takes place to verify 
that the version of the firmware is the most recent to allow access 
to the latest sensor library. A popup window, as seen in Figure 6, 
appears if new firmware is available. Click Download and wait 
for the download phase to complete. Do not disconnect the 
board until the download process is finished (see Figure 7).  
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Figure 6. Firmware Update Pop Up 
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Figure 7. Firmware Update Complete 

Once logged into the MeasureWare Lab account, the user selects 
a design from the design list (see Figure 8). The design list 
contains all the user designs generated in the MeasureWare 
Designer. Users can also choose to upload a configuration file. 
However, this is not recommended for most users.  
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Figure 8. Design Selection 

When the design is loaded, the configuration diagram in Figure 9 
displays showing which sensor boards are required and which 
ports these sensor boards must be connected to. The software 
confirms if the sensor boards are connected correctly, and if so, 
the user is prompted to continue to the measurement dashboard. 
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Figure 9. Sensor Board Connection 

Sampling Data 

Because the hardware and firmware are now configured, the 
user clicks the Proceed button, and the sampling dashboard 
displays. Within this dashboard, users can edit the graph 
window using the graph tools.  
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Figure 10. Data Acquisition  
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ADMW1001 API 
The ADMW1001 API is a cross platform API generated in C++ 
and available in Mbed. The API allows rapid prototyping 
development with the EV-ProMW1001ARDZ or with custom 
developed printed circuit boards (PCBs). 

When a user creates a configuration in MeasureWare Designer, 
a header file is also generated. This header file can be imported 
into the sample API project in Mbed. By default, the header file 
is named config.h. 

For rapid development using the API, users must only include 
the design file in the project before compiling. After the project 
is compiled and the generated binary file is loaded to the host 
processor, the ADMW1001 starts sampling in the manor 
specified in the configuration file. Samples are made available 
through the serial port and can be viewed in any terminal 
applications, such as RealTerm or PuTTY. 

The source code can also be cloned from the repository and 
imported into any C/C++ integrated development environment 
(IDE). Visit the Knowledge Center for links to the repository.  

Mbed Compiler 

The Mbed compiler is a free online IDE for rapid development 
of code for ARM® code processors, with over 100 ARM code 
development boards available in the library. 

Within the Knowledge Center, there is a link to the Mbed 
compiler. If a user does not have an account, the user is required 
to register for free to make use of the online resources. After 
registration, a user can import the API source code by clicking 
the Import button and pasting the host code URL, located on 
the MeasureWare landing page.  

The user can import the configuration file into the project. After 
the configuration file is included, the user can click compile, 
which downloads a hex file that can be copied to the device. For 
example, in the case of the ST NUCLEO-F411RE, the hex file 
can be dragged and dropped to the board, similar to a file being 
copied to a USB removable drive. After the code is loaded to the 
host processor, reset the host board. The configuration loads 
automatically to the ADMW1001, and the data starts streaming 
to the host PC through the virtual COM port. The default 
UART settings are 1: stop, 0: parity, and 115200: baud. 
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Figure 11. Mbed Compiler 

MBED CHANGING HOST BOARD 
To select a host board, click on the development board name in 
the top right corner of the compiler. Here, a user can select from 
previously used boards or add a new hardware board. See 
Figure 12 for platform selection.  
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Figure 12. Platform Selection 

After a new platform is selected, the user must only open the 
platform.h file in the example project and add the selected 
board to the definition. See Figure 13 for an example of multiple 
platform definitions. Ensure that the pin definitions for the 
given board align with the pin configuration of the EV-
ProMW1001ARDZ. See the Evaluation Board Schematics 
section for details on the pin configuration.  
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Figure 13. Platform Definitions 
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EVALUATION BOARD SCHEMATICS 
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Figure 14. ADMW1001 Configuration and Power 
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Figure 15. Analog and Digital Connectors 
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Figure 16. Level Translators and Arduino Headers 
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Figure 17. Electronically Erasable Programmable Read Only Memory (EEPROM) Translators and EEPROM 
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I2C refers to a communications protocol originally developed by Philips Semiconductors (now NXP Semiconductors). 

 

ESD Caution  
ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection 
circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality. 

Legal Terms and Conditions 
By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and conditions 
set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation Board until you 
have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement.  This Agreement is made by and between you (“Customer”) and Analog Devices, Inc. 
(“ADI”), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to Customer a free, limited, personal, 
temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the Evaluation Board is provided 
for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted is expressly made subject to the following additional 
limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third Party to access the Evaluation Board. As used herein, the term 
“Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all rights not expressly granted herein, including 
ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential and proprietary information of ADI. Customer may 
not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or termination of this Agreement, Customer agrees to 
promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any 
occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity that affects the material content of the Evaluation Board. 
Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice 
to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO 
WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED 
TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL 
PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF 
THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI’S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE 
AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable 
United States federal laws and regulations relating to exports. GOVERNING  LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of 
Massachusetts (excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby 
submits to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed. 

©2019 Analog Devices, Inc. All rights reserved. Trademarks and 
 registered trademarks are the property of their respective owners. 
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