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Introduction 
 
The i3 controllers whose part numbers end with F are compact Flash card enabled. 
The slot marked memory will accept a microSD flash memory card. We would 
recommend that a SanDisk card be used. These cards come in various memory 
capacities ranging from 128MB to 2GB.  
 
The µSD card functionality allows the user to download their program from the i3 to 
the card or upload a program from the card to the i3. This will enable customers to 
send out new programs on µSD cards and have the end user up date the i3 
accordingly. Another feature is the data-logging function, which allows the user to log 
data registers from the i3 into a .CSV format stored on the µSD card. The µSD card 
can then be inserted into a computers media slot and be opened directly using 
Microsoft Excel. Data can also be read back from a .CSV file into the i3 registers. The 
µSD card can also be used to capture screen shots, which can be helpful for 
diagnostics. 
 
In this tutorial we will explore the functionality available with the µSD card and 
program a small data-logging example. 
 
Inserting the micro SD card 
 
The µSD card can be inserted safely into the i3 whether the unit is powered or not. 
The µSD card slot on the i3 controller is of the type push-in, push-out. To insert the 
card as shown below, point its 8-pin gold edge connector down, facing the front of the 
i3. Then gently push the card in at it will latch in. To remove, push the card and it will 
pop out. 
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System Menu – Removable Media 
 
To enter the i3 system menu press the up and down arrow together. Then use the 
arrow keys to move down to the Removable Media menu, press enter when it is 
selected 
 
 

Set Network ID 
Set Network Baud 
Set Contrast 
View Status 
Veiw Diags 
View I/O Slots 
View Protocols 
Set Fkeys Mode 
Set Serial Ports 
Set Time/Date 
Set Screen 
Removable Media 
 
(ESC to Exit) 

   Media Directory  
No Card 

   Media Directory  
Dir Empty 

When there is no 
card in the slot it will
display such. 

If you have inserted 
a blank card it will 
then tell you that the 
directory is empty. 

 
 
 
 
 
 
 
 
 
 
 
 
By pressing one of the soft-keys at the sides of the screen you will bring up another 
menu. 

F1 Delete 
F2 DelAll 
F3 Format 
F4 SavPgm 
 
ESC Cancel

 
 
 
 
 
 
 
 
The numeric keys below the screen will carry out the function detailed. 1 will delete 
the selected file, 2 will delete all, 3 will format the card and 4 will save the program in 
the i3 to the µSD card. The escape button will cancel and if pressed again exit the 
menu. 
 
If there are files on the card then they will come up in a list on the left, with the 
selected file having its properties displayed on the right. 
 
 
 
 
 
 
 
 
 
 
 
 

Shows size of highlighted file or shows <DIR> if directory is 
highlighted 
Shows date the file or directory was created or last modified 
 
Shows time the file or directory was created or last modified

   Media Directory  
LOG-DUMP.CSV   11.7K 
IDRIVE_P.CSP     10-20 
IMO_DEMO.PGM     -05 
FILENAM4.EXT     1:09p 
FILENAM5.EXT   Free  

Displays five files or directory names at a time 

Scrollbar only appears if displayed directory contains more than 
five files and/or directories.
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Flash Filename Format 
 
The Flash functions support the flash with a Windows standard fat-16 file system. All 
names must be limited to the "eight dot three" format where the filename contains 
eight characters a period then a three-character extension. The entire filename 
including any path must be less than or equal to 147 characters.  
  
When creating filenames and directories it is sometimes desirable to include parts of 
the current date or time. There are six special symbols that can be entered into a 
filename that are replaced by the format with current time and date information.  
 
Symbol Description Example 

$Y Substitutes the current 2-digit year 2004 = 04 
$M Substitutes the current month with a 2-digit code March = 03 
$D Substitutes the current 2-digit day 22nd = 22 
$h Substitutes the current 2-digit hour in 24-hour format 4pm = 16 
$m Substitutes the current 2-digit minute  
$s Substitutes the current 2-digit second  
$p Substitutes the currently displayed 4-digit screen number (1-

1023) (Intended mainly for screen capture) 
Screen 53 = 

0053 
 
Note: All start with the ($) dollar sign, and Date symbols are in upper case where as 

time symbols are in lower case. 
 
Examples of time/date stamped logged files (.csv) 
 
Current date and time: April 24, 2007 3:45:34 PM 
 
 

Filename in software Filename as it appears 
Data$M$D.csv Data0424.csv 
Year$Y\Month$M\aa$D_$h.csv Year07\Month0\aa01_15.csv 
Month_$M\Day_$D\$h_$m_$s.csv Month_04\Day_24\15_45_34.csv 

 
Note:  The file name extension MUST be included. It is not automatically added. ie. 
.csv for data logging files and .bmp for screen captures. 
 
Another option to storing files in the flash is to use the Filename counters. This is an 
option in which a counter is incremented every time a file is stored to the flash 
memory card. 

 
 

The filename counters can 
be configured in the screen 
editor Config menu. 
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Up to four filename counters can be 
configured. Two registers (in total 
32bits) needs to be assigned for each 
register intended for use. 
 
A maximum figure can be set and 
there are two options: Auto-
increment, the counter is incremented 
every time and Wrap-counter, the 
filename count loops round. 
 
 

 
 
The filename counters can be accessed wherever compact flash functions require a 
path name. Similar to the usage of the date and time symbols, filename counter usage 
is as follows:  
  
$[counter number]u[number of digits (1-8)]  
  
For example, using counter 1 for a screen capture, if the counter has a Max value of 
9999, the current value is 35 and the Auto Increment is checked:  
  
$1u4 = 0035  
  
A combination of date/time and filename counters can be used in setting up the path 
and filename stored in the flash memory card.  
 
Example the next time the screen is captured, the value will be 0036, then 0037, etc. 
and the current data and time is: Current date and time: April 24, 2007 3:45:34 PM, 
 
Using counter 3 Auto Incrementing, Max of 59, currently at 58, Wrap turned ON  
 
Filename in software Filename as it appears 
images\Chan3\$M-$D-$Y\$h$m-$3u2.bmp Images\Chan3\24-04-07\1545-58.bmp  

 
Next screen snap shot (59) Captures\Chan3\24-04-07\1545-59.bmp  

 
Next screen snap shot (00, as wrap is 
enabled) 

Captures\Chan3\24-04-07\1545-00.bmp  
 

  
Note: The filename extension MUST be included as it is not automatically added. 
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Saving and Loading Program files 
 
The µSD card can be used to store program files on it, much as it could store music 
files, however it you wish to be able to upload those program files in the i3 then you 
need to export them in the i3-configurator as a .pgm file instead of a .csp. 
 
First you need to insert the µSD card into your computer and then select the option 
from the File menu “Save Exported Program to Removable Media” in i3-configurator. 
 
 

Select the  
µSD card  

Choose the 
file name  

Select the 
version of i3   
firmware to 
be have 
access to the 
program  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To load the application from Micro SD memory card to the i3, first you need to insert 
the card into the slot. Then use the Removable Media Manager to find and highlight 
the desired .PGM file, and then press ENTER. 
 
To save a file to the card from the i3, insert the card and open the Removable Media 
Manager in the System Menu. Press the F4 function key (SavPgm), to save the 
application. The current program will be saved in a file called DEFAULT.PGM in the 
Micro SD root directory.   
 
 
Note: Saving an application to the Micro SD card can only be done from the System 

Menu and is not available on a Removable Media Manager object that was 
placed on an application graphics screen by i3-configurator. 
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Capturing Screen Images 
 
Within the i3 screen editor it is possible to select a control register in order to save 
bitmap images of the screen to the micro SD card. This is a very helpful tool for 
diagnostic reporting as an End user will be able to take a screen capture and email it to 
a support engineer. It can also be used to take captures of current trends for reporting. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Data Logging to the Compact Flash 

In order to take screen captures we need to 
set up a controlling register to initiate the 
snap shot. 
This is located in the Config menu of the 
screen editor. 

The controlling register 
needs to be a bit. It can be 
time based or event driven, 
i.e. User pressing a function 
key.  
 
The file name follows the 
format of the compact flash 
filenames 

 
The micro SD card can be used to store logged data in a comma-delimited file format, 
.csv. Using Read and Write Removable Media function blocks, an application ladder 
program can read and write i3 register data (%Rxxxx) into this file format (.csv) that 
can be directly opened with standard database and spreadsheet PC programs (i.e. 
Microsoft Excel). Additional features include the functions: Rename and Delete.  
 
 

 
 

There are four compact flash ladder 
operations. These can be found in the 
special operations function menu. 
 
 
 
 
Read – Read CSV files into i3 registers 
Write – Write registers to flash memory 
Name – Rename files on the flash card 
Delete – Delete files on the flash card 
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Read Function 
 
This function allows for data logged to the flash card in .csv format to be read back 
into the i3 registers. This function requires to be powered until it is complete. The 
function is complete when the status returns a zero. If power is removed before the 
function is complete then it will error. 
  

 File Name: This can be a constant or a variable stored in a 
register. The name must follow the flash 
naming format. If stored in a register then the 
file the must be terminated will a NULL (byte 
containing zero). To indicate that you wish to 
indicate the name is in a register use %Rxxxx. 
Example: Data\dump_log.csv 

Offset: Defines where to start reading the data. It can 
be a constant or a 32-bit register. 

 Example: the data and offset in a csv file: 
 

Offset 0 1 2 
Data 123 456 789 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Number of Elements: 
Determines the number of elements to be read. It can be a constant or 16-bit register.  
For ASCII data this becomes "Max Number of Characters" and sets the maximum 
number of characters that can be read from the file and stored in controller registers. 
Should a comma (not in quotation marks) be encountered before the Maximum 
Number of Characters has been read, then the function will stop reading characters 
instead of continuing to the Maximum Number of Characters specified. 
  
For Boolean data it is always set to one. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Destination Address:  
Controls where the read data is 
stored. This can require large 
amounts storage (%Rxxx) with each 
element possibly requiring more than 
one register (DINT, REAL, UDINT, 
ASCII types) 
 
Type: 
This is the type of data that is to be 
read. The .csv file doesn’t have this 
information encoded in it and 
therefore is the programmer 
responsibility. 

Status:  Displays the status codes for the process 
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Write Function 
 
This function allows for the creation and appending of .csv files to the flash card. 
These files can be directly opened in Spreadsheet packages (Microsoft Excel) and is 
therefore very useful for report creation. This function requires to be powered until it 
is complete. The function is complete when the status returns a zero. If power is 
removed before the function is complete unlike the read function it will complete its 
operation. 
 

 Filename:  This follows the same format as the 
read function. 

Mode: 4 of 
 Create – creates a new file. If the file 

exists, then an error will occur. 
 Append – appends an existing file, if 

there is not one then it will error. 
 Create/Append – Hybrid of the two 

above. (Best to use this mode) 
 Overwrite – if the file exists overwrite 

with a new file 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
Source address:  Starting register in which to log from. 
Type:   Type of data to be logged. 
Number of Elements: This is just the same as the read functions parameter. It 

determines how many elements are to be written. 
Status: This displays the status codes of the function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
End of Row Now: Setting this option will cause the row to end, at the end of the 

write function. This operates in conjunction with Columns per 
Row. 

Columns per Row: Defines the format for writing data into the .csv file. This can 
be a constant or 16-bit register.  
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When a .csv file is written to in a table format it can be viewed 
in a column / row format like a spreadsheet. Setting this 
parameter determines how many elements to write in a single 
row before a new row is started.  

  
Setting this value to zero will disable the generation of new rows and will generate all 
data as a single row.  
  
Examples:  
  
3 columns per row  1 2 3 

4 5 6 
7 8 9 

 
 
 
5 columns per row  

1 2 3 4 5 
6 7 8 9 10 

 
 
 
 
 

Rename Function 
 
This function allows for the renaming of existing files. On enabling power to this 
function it will start, if power is removed before it has finished, it will still complete 
its operation. 

 
 

Old Name: The name of the existing file follows the same 
naming format; the same as the previous 
functions. 

New Name: This is the new name for the file, and has the 
same parameters as above. 

Status:  Displays the status of function. 
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Delete Function 
 
This function deletes a file from the flash memory card. On enabling power to this 
function it will start, if power is removed before it has finished, it will still complete 
its operation. 
 
 

 
 
 
 
 
 

 
 
 
 

Status Values Returned by the flash memory functions  
 
Value Description 

0  Operation completed successfully  
-1  End of file was reached before completing  
-2  Function is active, waiting for operation to complete  
-3  Function is waiting on another CF function to complete  
-4  Function block is inactive (usually no power flow)  
    
1 Card present but unknown format  
2 No card in slot  
3 Card present, but not supported  
4 Card swapped before operation was complete  
5 Unknown error  
    
66  File / Path specified does not exist  
73  Bad file descriptor (corrupt file)  
77  Attempt to open / rename file that is open  
81  Specified file already exist  
86  Function block contains illegal parameter  
88  Too many open files*  
92  Attempt to write failed  

File Name: The name of the file to delete follows the 
naming format as the previous functions. 

 
Status:  Displays the status of function. 

* - These Status Codes 
should occur, being 
duplicates of higher 
priority status codes. 
However, they are 
included in the code 
because some people 
can break anything. 
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94  Sharing violation*  
95  No disk present*  
96  Directory structure corrupt  
98  Incorrect data format  
 

System Registers used with the flash memory card 

SR175 Status:
 
%  This shows the current status of the Flash interface.  

ssible status values:  

SR176 Free Sp

  
Po
 
 
 
 
 
  
 
 
% ace: bit register shows the free space on the 

  
SR178 Card Capacity

 This 32-
CompactFlash card in bytes.  

% : This 32-bit register shows the total card capacity in 

  
rogramming Example – Logging a .CSV file 

 this example we are going to utilise the two temperature inputs, as well as flash 

e are going to measure a temperature inside and outside of a controlled 
ill operate 

here will be a door on the controlled environment allowing access, with a sensor to 
 

e want to log the temperature every hour, log when the digital input has been 
st be 

pactFlash Interface OK  0  Com
1 Card Present but unknown format  
2 No card in slot  
3 Card present, but not supported  
4 Card swapped before operation was complete  
5 Unknown error  

bytes.  

P
 
 
In
card capabilities in the model i3A12X/13C14-SOHF. 
 
W
environment. If the temperature on the inside exceeds a set limit them we w
a fan via a digital output to cool the inside back down to a safe level. 
 
T
monitor when the door is opened. This digital input sensor that requires calibrating, of
which the process requires the following procedure: Hold the sensor on for 4s, after 4 
seconds release, then hold the sensor on the 1s, before releasing. If the sensor output 
is maintained on then the sensor has been calibrated properly, if not then re-calibrate. 
 
W
trigger, log when the fan has had to be operated and for how long. A new log mu
created every day, with the date in the title of the filename. 
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Ladder Programming 
 
Before we program we need to ensure the jumpers on the inside of the i3 are set 
correctly. Please use the in box document to check these settings.  
 
We then need to configure the IO in software to match the settings.  
 

 

 
 
 
 
 
 

Configure the analogue IO to be set for PT100 
inputs. 

Now that we have configured the IO, we can continue with the ladder logic. The two 
analogue inputs will be read in and represented by a 0-32767 integer value. We will 
scale this to 0-100 and display it in degrees. This value will have more meaning to the 
end user. 
 

From the advanced maths tools , select the scaling function 
 and insert two functions (one for each input) into the first rung with a NO contact 

assigned to %S7, always on. 
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Now that we have scaled the values we can program the compare logic required to 
operate the fan and operate the compact flash write functions for logging. 
 
If the inside value is greater or equal to (GE) a user specified set point then set the fan 
on and operate a bit. The outside temperature also requires this logic however we do 
not need to switch on the fan. To switch off the fan, the inside temperature must 
reduce to a user specified safe temperature. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 order to ensure that we only count once per second pulse we use a positive edge 
ansition operated by the i3’s internal RTC second pulse. 

or the fan on count we use the second positive edge pulse anded with the fan output 
self. This then operates a counter function counting seconds which outputs to a 
ounter that counts the hours. 

h oves the time 
lapsed whilst the fan was on, into registers to be logged. 

 

 
 
 
 
 
 
 
 
 
In
tr
 
 
 
 
F
it
c

 
W en the fan switches off it triggers an output bit (negative edge) that m
e
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The registers are consecutive with the rest of the data we want to log to the microSD 
ard. 

 
 
 
We also want to log every hour, so by reusing the positive edge second pulse we 

inutes and trigger an output bit when the hour has been made. This 

ed to move the i3’s RTC data from system registers to consecutive register 
catio

re always active. 

t values 
nd the sta d to log. 

 
 
 
 

c
 
 
 
 

count up the m
output bit triggers a compact flash write function. 
 
 
 
 
 
 
 
We ne
lo ns next to our data we wish to log. To do this we will use move functions that 
a
 

 
 
We also need to move the registers we set up to store the scaled analogue inpu
a te of the outputs to the consecutive register area that we inten
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Now that we have all the data we wish to log in a consecutive register area (%R100 - 
%R110) we can enter the logic to operate the Compact Flash write function. 
 
The trigger for the write function will be: 
� Ever hour action 
� Fan operation 

o ON 
o OFF 

� Digital input triggered 
� User key for debugging 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
As we are using a digital input sensor that requires some tuning we can automate this 
procedure using some code. The sensor has a second output to indicate when it is 
calibrated. Following the specification we need to write the following ladder logic 
code. 
 

Enter the filename as 
temp$Y$M$D.csv 
This follows the filename format 
and the file will appear in the 
microSD card as temp070327 
(temp then followed directly by 
the current date).  

Ensure that the mode is 
Create/Append, with the 
end of row now box 
ticked.  
 
Set the rest of the 
parameters as shown.  
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he n for 4 seconds then release and 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
 user need to operate a bT it and have the output o

prompt the user to operate another bit that will switch the output on for 1 second. 

 

 
 
 
 
 
 
 
 

The calibration will be complete after 
these two steps have been completed. 
If the calibration has been successful 
then the input will be on, if not then it 
will be off. 

We will use a text table 
function in the screen editor 
to display the status of the 
calibration process. Hence 
we need to use move 
functions to move 
corresponding values into a 
register to be used. 



 
 

Screen Editor Programming 
 
Now that the ladder logic has been program we can program some HMI screens for 
user interaction. 
 
From the main screen the user will have two options, to screen jump to the sensor 
calibration screen or continue to the next screen. 
 
 

 
 
 
 

 
 
 
 
 
 
 

 th ar graphs for displaying the inside and outside 
mp indicate when the fan is on. 

 
 
 
 
 
 
 

Also on the screen will be a Media Manager function 

 
 
 
 

 
 

In e main menu there are two b
eratures and a lamp to te

 

 

. This function allows the 
 with an easy access menu to change 

nu system menus. 
user to view the media card and provides them
files on the card without going through the i3 me

In the sensor calibration 
menu the user will have 
a te
the 
A lamp to indicate when 
it is calibrating and two 
switches to initiate the 
calibration stages 

Pressing next takes 
the user to an 

n 
e two 

temperatures and a 
p to the 

 menu. 

There are two screen jump buttons, 
one to take you back to the main 
entry screen and the other to take the 
user to the set point entry screen. 

xt table displaying 
stage of calibration. 

intermediate scree
that displays th

screen jum
system
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he last screen is the Set Points screen which will have two numeric data functions 

tion to allow the user to go back to the last screen. 

 
 
 
 
Please refer to the i3 Configurator program: i3_tut_microSD_log.csp 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
T
that will allow the user to enter the Inside and Outside set points. There is also a 
screen jump func
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i3_tut_microSD_log.csp
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