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ABSTRACT 
A data logger or data recorder is an electronic device that records data either with an inherent instruments or 
sensors or through external instruments and sensors. One of the essential advantages of utilizing data loggers is the 
ability to automatically gather data on a 24-hour basis permits and to capture a precise and extensive investigation 
of the required conditions. It is better than others as these Data loggers are typically deployed and left unattended to 
record data into the “two” flash drives for the span of the observing period so that if one of the drives reaches its 
maximum storage capacity the other can continue to log data. This paper is about using the data logger chip having 
USB connectivity so that there is easy access to the data stored. 
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1. INTRODUCTION 
Environmental conditions like temperature, humidity, pressure can influence different sorts of estimations in numerous 
fields. Hence their readings ought to be kept up for accurate and thorough results. It has been discovered that chart 
recorders can't record temperature and moistness precisely enough to meet quality and administrative necessities. Chart 
recorders are hard to balance and to keep up, numerous are inclined to sensor drift, which has a tendency to get worse 
over time. As chart recorders have moving parts they require more support and  calibration to get precise outputs, 
whereas data loggers utilizes computerized technology and are compact, portable and versatile which requires less 
maintenance and gives more accurate adjustment on every calibrations in the critical areas [6]. 
A data logger, often referred to as a “HOBO,” is an electronic instrument that records measurements at set intervals 
over a period of time. Data loggers are typically compact, battery-powered devices equipped with an internal 
microprocessor, data storage, and one or more sensors. They can be deployed indoors, outdoors, and underwater, and 
can record data for upto months at a time, unattended. A data logger may be a single-unit, stand-alone device with 
internal sensors, which fits in the palm of a hand, or it may be a multi-channel data collection instrument equipped 
with one or more external sensors [10]. 

2. METHODOLOGY 
Initially, the data logger is connected with a PC by means of a USB interface. Next step is to start with data logger 
programming that will help choose logging parameters and initiate the logger. The logger is then separated and used in 
the required area, where it records every estimation and stores it in memory along with the time and date. After the 
desired monitoring period, the data logger is then reconnected to the PC and the product is utilized again to read out 
the data. On account of online data logging frameworks or web-based data logging systems, data are pushed to the 
Internet for access; with remote data hubs, data are transmitted to a central receiver data are downloaded into the two 
flash drives which is interfaced with VNC1L chip. 
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Figure 29 Block Diagram of the Data Logger Module 

2.1 FUNCTIONAL DESCRIPTION OF BLOCK DIAGRAM 
Power Supply 
It consists of a 3-pin Jack which takes a DC input ranging from 9-12 V and gives to the two voltage regulators present. 
LM7805 Regulator takes an input of 9V and gives an output of 5V which is then used to drive the Flash drive. The 
other regulator that is LM1117-A regulator takes the 5V as input and converts that into 3.3V. This 3.3V drives the 
VNC1L chip. 
 

 
Figure 2 Flow Chart of the Power Supply Module 

VNC1L Chip 
This is an FTDI chip which requires 3.3V to drive. This chip takes the input from the microcontroller and then sends 
the data to the flash drive where it is saved and the same data through an RS232 connector can be sent to a PC. 
It comes in lead free 48 pin LQFP Package [4]. 
There are various firmware’s available to this module. In this paper VDAP Firmware was used as it presents itself as a 
USB Host for single Flash Disk and General Purpose USB peripherals. Selectable UART, FIFO or SPI interface 
command monitor [4]. 
This chip has an external connection to PLL (Phase Locked Loop). Due to this advantage VDFC Firmware being a 
better solution as they provide USB Host for two Flash Disks with selectable UART, FIFO or SPI interface command 
monitor [4]. 
Level Converter 
MAX 3232 is a level converter used in this case. This chip takes the input from the VNC1L chip which is a TTL output 
and converts this into RS232 Levels which is then send to the RS232 Connector and vice versa. The device provides the 
electrical interface between an asynchronous communication controller and the serial-port connector. The advantage of 
using this over other converters was that it can work over a variable voltage ranging from 3.3 to 5V [8]. 
RS232 Connector 
Also known as a DB9 Connector it communicates the data serially. Serial communication, like any other data transfer 
procedure, requires coordination between the sender and receiver. The RS232 governs the physical and electrical 
characteristics of serial communications. The serial port is used to convert each byte to a stream of ones and zeros. The 
serial port contains an electronic chip called a Universal Asynchronous Receiver/Transmitter (UART) that does the 
actual conversion. It converts parallel bytes from the CPU into serial bits for transmission and vice versa [2]. For 
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VDAP module we require 4 inputs out of those 9 i.e. Transmission, Receiver, RTS (Request to send) and CTS (Clear to 
send). 
Microcontroller 
Consider a case when the data to be sent is coming from a micro controller. In this case there will be no power supply 
of 9V required. The Microcontroller will generate its power supply and that supply when passed through TLV61220 
will give a constant output voltage of 5V which can then pass through the LM1117 Regulator and drive the VNC1L 
chip. This data can be saved to the flash drive via VNC1L chip. 
M2M Module 
This is basically a Machine to Machine to module. Consider any system, for example: A GSM/GPRS Module. 
 

 
Figure 3 GSM/GPRS Module 

 
As seen from figure 3 there is a module which takes inputs from sensors, various appliances etc. All these inputs are 
then send through a Mobile network via a server to the mobile phones and via Internet to various places. But at the 
transmitting side when these signals are processed, they are just sent via GSM/GPRS system but there is always a 
requirement of these signals after processing at the transmitting end as the real time analysis can only be done at the 
on-site area and not by sitting at a particular place.  
So this data logging chip when interfaced with the M2M Module helps logging the data and keep a check so that some 
results can be drawn according to the required specifications. 
Flash Drive 
The data which has to be logged is saved in the flash drive in text form and can be used for future purposes and 
analysis. They require 5V supply to drive themselves and save the data which they are getting through 7805 fixed 
regulator. 
2.2 INTERFACING 
 

 
Figure 4 Interfacing Data Logger with M2M Module 

 
From figure 4 the microcontroller has various inputs in the form of digital or analog depending upon the application. 
These inputs via a central server are then send to a GSM/GPRS system.  
The Microcontroller is connected to a RS232 Connector which is sending the signals to Data Logger module which is 
saving the required data onto the flash drive. 
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The Microcontroller can be ATMEGA 16 Controller of ATMEL’s AVR Family with low power consumption and based 
on RISC (Reduced Instruction Set Computing) architecture. 
ALGORITHM 
System Interface: This will show the interfacing of the Microcontroller to the VNC1L Chip. 
The Programming of the AVR Microcontroller is done in ATMEL Studio.  
STEP 1: Initialise the Peripherals (Timers/Counters, UART) 
STEP 2: Check for every input (Analog/Digital) 
STEP 3: Make Calculations if required for analysis 
STEP 4: Check for interval time 
STEP 5: if yes (Fill buffer for data) 
STEP 6: Call Data logger module 
VNC1L Module: The VNC1L is shipped as a blank device. Initial in-circuit programming (using the downloaded .rom 
firmware file) can only be done via the UART interface. When upgrading VNC1L in-situ, then the device can be 
programmed via the UART interface (.rom file). 
STEP 1: Initialise VNC1L chip 
STEP 2: Send Echo command for Synchronization 
STEP 3: Check respond of echo 
           If yes (Proceed to next step) 
           If no (Go back again to STEP 1) 
STEP 4: SEND SHORT COMMAND 
STEP 5: CHECK FOR DISK 
            If yes (Proceed for sending of data and reading) 
            If no (Go back to STEP 1) 
2.3 TESTING 
For the data logging module there is no individual testing required as such of the Hardware chip. The only thing to be 
kept in mind is that we should apply as much test points as possible to check the voltage pass through the circuit as 
VNC1L Chip is a bit expensive and little extra voltage might blow the IC and all the efforts will be rendered useless. 
Software Used 
DOCKLIGHT 
Dock light is a testing, analysis and simulation tool for serial communication protocols (RS232, RS485/422 and 
others). It allows you to monitor the communication between two serial devices or to test the serial communication of a 
single device [5]. 
This Software was used for individual testing of the Data Logging Module and to check whether the data sent serially 
bit by bit was saved in the flash drive. In this paper the individual checking of the data logger device with VDAP 
Module will be shown. 
In this the data sent from the PC can be in either ASCII, HEX, Decimal, Binary anything depending on the data to be 
transferred. 
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Figure 5 Interfacing via Docklight Software for Serial Communication 

There is command by the name of “ECHO” which is sent for synchronization of the Data logger module with the M2M 
Module or in this case with the PC. When this command is sent through the PC the VNC1L responds back with the 
same command to acknowledge that it has synchronized with the Module or the PC or any other device through which 
the data will come to data logger module. 
Later on we send different commands and check for the acknowledgment and send the data in regular or irregular time 
periods depending upon the application. 

3. RESULTS 
In this section the results of the testing software will be shown.  
 

 
Figure 6 Data Sent Via Docklight Software 

 
As it can be seen that from figure 5 and 6 the data which was sent through the Docklight software was in ASCII code 
“TEST 1”. For sending the data we require a Data command which will send the data via RS232 Port. 
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The data which is sent serially is saved in the flash drive in .txt file. So the data is easily accessible and does not have 
any complex algorithm to analyze the data. 

 
Figure 7 Data Saved In .Txt Format 

As from figure 7 it is clear that the data which was sent was saved in .txt format. 

4. DISCUSSION 
A lot of things such as some temperature changes or to check the stress level of a bridge at each instant, it is not always 
possible for a person to stand and take readings. Some automated measures are required such as data loggers are 
required to help reduce the effort level and give the direct readings via a central server. 
There are various applications to this project such as Tank level Measurement, Mining Industry, Wildlife Research for 
animal count, Odometers in cars to keep the check on max speed etc. 
These applications go with a numerous advantages such as its accuracy and automated products don’t require human 
intervention all the time. They are rugged in nature and have better reliability and it’s easy to use. 
 
 
This project has lot of growth in the future. 
 VDFC Firmware can be used instead of VDAP firmware in factories and area those require constant surveillance  
     as they can save more data and give a better analysis. 
 We can increase the number of channels to the M2M Module so that different inputs to this module can be 
     logged at one time. 
 Data loggers are beginning to serve web pages for current readings, e-mail their alarms and FTP their daily 
results into databases or direct to the users. 
 One of the most important scope can be data loggers as wireless communications for alarming of some 
    unexpected behaviors and also help report of data from a remote location to a central server system. 

5. CONCLUSION 
Designed for use across all age ranges and is a self-contained program, rather than having separate programs, which 
comprises the main functions of data logging, timing and control. Real time timing provides direct measurement of 
time interval, speed, velocity, acceleration, momentum, kinetic energy, simple harmonic motion period. Most features 
and options available during timing including table display. Can display results in graph, bars, table or notes form and 
export data in various formats. 
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