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Information provided in this document is solely for use with LPT-to-12C SE Professional. SB Solutions,
Inc. reserves the right to make changes or improvements to this document at any time without notice. We
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electronic or mechanical, for any purpose, without the express written permission of SB Solutions, Inc.

Microsoft and Windows are registered trademarks of Microsoft Corporation.
Other brand names are trademarks or registered trademarks of their respective owners.

Questions or comments regarding this document should be emailed to support@i2ctools.com
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12C Protocol

General Characteristics

The 12C protocol allows data to be transferred between devices using two open-drain (or open-collector) bi-
directional lines. One line is the serial clock (SCL) and the other is the serial data (SDA). The bus master

generates the Start conditions, the clock signals on SCL, as well as the Stop condition. An acknowledge is
transmitted on the bus after each byte is sent over the bus.

Bit Transfer

Data on SDA must be stable while SCL is high. The state of SDA when SCL is high determines the logic
level of the transmitted data bit.

Start and STOP Conditions

Within the procedure of the 12C bus, unique situations arise which are defined as START and STOP
conditions. A HIGH to LOW transition on the SDA line while SCL is HIGH is one such unique case. This
situation indicates a START condition. A LOW to HIGH transition on the SDA line while SCL is HIGH
defines a STOP condition. The master always generates START and STOP conditions. The bus is
considered to be busy after the START condition. The bus is considered to be free again a certain time after
the STOP condition.

Condition Condition

I2C Address

The first seven bits of an 12C transmission make up the slave address. The eighth bit (or the least significant
bit) is the R/W bit that determines the direction of the message.

MSE L5E

L1 [T T 1T | |rw
0: Write
Slave Address 1: Read

A '0"in the least significant position of the first byte means that the master will WRITE information to the
selected slave. A '0" in this position means that the master will READ information from the slave.

When an I2C address is sent, each device in a system compares the first seven bits after the START
condition with its own address. If they match, the device considers itself addressed by the master as a slave-
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receiver or slave-transmitter, depending on the R/W bit.

When selecting addresses within LPT-to-12C SE, the software assumes the least significant bit is zero
(write). If the 12C message is a write transmission, the least significant bit will be sent as a ‘0’ while if it is
a read, the software will append a ‘1’ in the LSB position.

I12C Bus Documentation

The complete 12C Bus specification can be found at
http://www.nxp.com/products/interface _control/i2c/index.html
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Main Screen

When the LPT-to-12C SE program starts, a screen, as shown below, will be displayed on the monitor.

Device Menu

The device menu contains a list of 12C devices supported by the LPT-to-12C SE software. Selecting the
device from this menu may start any of the listed devices. You can have any combination of devices open
at one time. Switching between active devices may be accomplished via the Window menu on the main
toolbar.

LPT-to-I2C SE =S

File Qel.rice Options  Window Help

Device Menu Options Menu

I2C Frequency Indicator

Parallel Port Indi

Message Panel

cator

Help Hints

\

Hardware detected at LPT1 79 kHz LPT1

e

Message Panel
The main screen has a panel that displays messages from the program. It will indicate if the 12C
transmission was successful or if there was a problem encountered. A list of messages is shown below.

Messages:

Transmission successful - the last 12C transmission was successfully completed.

Address not acknowledged - an 12C address was successfully transmitted but no slave device
acknowledged the address. A STOP condition is sent after the acknowledge clock pulse if no acknowledge
is received.

Data not acknowledged - an 12C address was previously acknowledged but one of the following data bytes
was not acknowledged. . A STOP condition is sent after the acknowledge clock pulse if no acknowledge is
received.

Read acknowledged corrupted - the master tried to send a NACK (no acknowledge) for the last read byte
in a transmission, but it was corrupted by a low level on SDA by another device on the bus.

SDA stuck low - before a START condition is initiated, the software verifies that both the SDA and SCL
lines are high. If SDA is stuck low, then an SDA stuck low message will be displayed.

SCL stuck low - before a START condition is initiated, the software verifies that both the SDA and SCL
lines are high. If SCL is stuck low, then an SCL stuck low message will be displayed.

Hardware not detected- when the LPT-to-12C SE software is first started; it verifies that the LPT-to-12C
SE hardware exists at LPT1. If it is not found at LPTZ, it will check LPT2, and then LPT3. Detection is
terminated when LPT-to-12C SE hardware is found.

The user may manually select a different port from the one selected by the program but LPT-to-12C SE will
again verify that hardware is available at the selected parallel port. The software will not attempt to
proceed with any transmissions until the hardware has been detected.

File Menu
Upon starting the LPT-to-12C SE software, the File menu contains the Exit and Close commands. When a
device has been selected from the Device Menu, it is possible that the File Menu will also display device
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specific commands such as Save As and Load. In User Device mode, previously created device files may
be conveniently loaded.

Save Data
Many devices contain the menu item 'Save Data' under the File menu. The data may be recalled by
selecting the Load Data item under the File Menu.

Load Data
After data has been stored using the 'Save Data’ item in the File menu, it can be recalled by selecting the
Load Data item.

Options Menu
The options menu allows you to change the I12C frequency and to choose the parallel port you will use to
communicate with the 12C hardware.

I2C Frequency Menu Item

The Options Menu contains an item labeled ‘12C Frequency’. By choosing this menu item, you will
activate a dialog box, which shows the current 12C frequency and the maximum I12C clock speed
available on the current parallel port. The speed/type of processor, as well as the chipset, used in your
computer and the mode (‘Slow’ or ‘Normal’) determines the maximum frequency.

Pressing the OK button will close the dialog box and will update the 12C frequency panel on the main
screen. The frequency information will be stored in the Registry and will be recalled when the
program starts again at a later time.

You can expect bit rates up to 80 kHz with a Pentium class
13y computer, however, many factors influence the maximum
bit rate and your results may vary significantly. Many I2C
devices are not designed to operate at frequencies above
KHz 100 kHz and may cause communication errors if operated
beyond 100 kHz. Lower I2C frequencies may be needed
Max Clock = 121 KHz for long cable runs or excessive bus capacitance situations.
We have tested the software using the LPT-to-12C SE
oK hardware at the end of printer cables, as long as 25 feet,
however, your results may vary.
Although the accuracy of the 12C clock frequency
measurement is typically better than £5%, it is up to the user to verify the actual clock frequency. The
frequency shown assumes no clock stretching or long rise times. The 12C clock frequency cannot be

guaranteed.

Calibration Menu Item

When LPT-to-12C SE is first started, it will attempt to calibrate the parallel port. Calibration is also
performed when a new parallel port is selected or when changing between the 'Slow' and ‘'Normal'
modes. This calibration is generally accurate to within £5%; however, if the frequency is not as
accurate as desired, try selecting the 'Calibrate’ item in the Options menu again.

Parallel Port Selection Menu Item

The Options menu contains a list of three potential parallel port selections: LPT1, LPT2, and LPT3.
The parallel port's address is listed beside the port name (for example: LPT1: 0378h). Only available
ports will be listed as selectable. Parallel ports, which are not available, will be disabled (gray).
Therefore, if you only have one parallel port in your computer, you will not have the ability to switch
to a different parallel port.

When the program starts, it scans the available ports for the 12C hardware. The user is notified if it
cannot be found, otherwise, the when it is found, the selected parallel port will have a check mark
placed beside it in the Options menu. When a new parallel port is selected from the Options menu, the
change takes effect immediately.

The selected port will also be displayed in the Parallel Port Indicator in the lower right corner of the
screen.
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Add Ports Menu Item

LPT-to-12C SE

The Options menu contains a selection for adding a non-standard parallel port. A non-standard parallel
port is generally a port that is contained on a PCl-based add-in card. Before attempting to add a port,
you need to find the address of the port. This can be found in the Windows Control Panel. Here is an

example of a non-standard LPT port:

MaosChip PCI Parallel Port (LPT2) Properties

T

As you can see here, the

- MosChip PCI Parallel Port (LPTZ)
Ty

Besource settings:

| General | Port Settings | Driver | Details | Resources

LPT port is found at
address 0x9F00. Note this
address before proceeding
to the next step.

Resource type  Setting

W /0 Range  SFD0- SFO7
W /0 Range  SE00- SE07

o
31}
[%1])
=

Conflicting device list:
Mo corflicts.

Change Setting...

oK || Cancel |

|-

Now, go to the Options menu and select Add Ports. LPT-to-12C SE will display the following:

available parallel ports. Enter the hex address of
the parallel port, then press the Add Port button.
& non-standard port is generally a PCI-based
add-in card. If you have an add-in card, obtain
its address from Device Manager within the
Control Panel. See the Software User Manual for
more details.

[ Add new LPT Port | = e
Add a new port Add a previously used port
SFo0
- Addport 0000 hex
If you have a non-standard parallel port installed
in your PC, you can manually add it to the list of Add part Delete Part

If you previously added a port, the information is
saved here, Select the port address, then press
the Add Port button to use this port. If a portis
no longer available, or if the address was entered
incorrectly, highlight the desired address and
press the Delete Port button.

Clase

Enter the address into the box, then press the Add port button. The port will now be available in the
Options menu, and it will behave like a standard LPT port. The address will be saved so you will not

LPT-to-12C SE Software User’s Manual
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have to remember the port address. Just select the address from the Add previously used port and
press Add port.

Ignore Acknowledge Menu ltem

Normally, the software checks the acknowledge bit, after every byte written, to ensure that the slave-
receiver has pulled the SDA line low. When the Ignore Acknowledge item is checked in the Options
menu, the software ignores the acknowledge bit state during writes, so it is important to note that the
user will not have any feedback whether or not a device is actually receiving the message.

Windows Menu

The Windows Menu contains screen commands such as cascade, tile, arrange all icons, and minimize all.
If there are devices active in the program, you will find them listed in this menu. When multiple device
types are open, it is easy to move between the device types by clicking on the desired item in this menu.

Help Menu

Help
Help may be activated at any time in the program by choosing Help from the Help Menu. Pressing the
F1 key may also activate context-sensitive help.

About

Selecting the About menu item will activate the About Box. This box gives information such as
program revision level and date. It also displays the email address for contacting i2ctools.com for
technical assistance with this product.

Help Hints

The main screen contains a panel at the bottom that gives a short description of the item the cursor is
currently above. By moving the cursor around the screen with the mouse, you will find that almost all
buttons, boxes, and other controls have these hints.

Frequency Indicator

The frequency at which the program is sending 12C messages over the parallel port is shown in this box on
the main screen. You can change the frequency by activating the 12C Frequency item in the Options menu.
Although the typical accuracy of the clock frequency measurement is better than +/-5%, it is up to the user
to verify the actual clock frequency. The displayed 12C clock frequency cannot be guaranteed.

Parallel Port Indicator

The main screen has an area in the bottom right hand part of the screen that shows the active parallel port.
Selecting a different port from the Options menu can change the active parallel port. This box is empty if
no hardware has been found.

System Registry Information

During the installation, important data is added to the system registry for Windows NT/2000/XP
installations in order for the port driver to function correctly. If this data is not properly installed, the driver
will not start and you will not be able to send data to the parallel port.

If the data was not found, it is very likely that there was a problem during the installation of the LPT-to-12C
SE software. If the driver is not functioning correctly, due to invalid/incorrect registry information or
missing device driver files, you will not be allowed to access the Options menu.
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EEPROM Devices

Upon starting any EEPROM device, you will see a screen similar to the one shown below.

LPT-to-12C SE - [ZALPTtol2C\data files\LPT-to-12C SE.mer] SRAEEL X
*Eile Edit Device Options Window Help =&
eviceSetupil] o 1 23 (4 |5 [s |7 [ |9 [a[s c [o [e |r | |/o]1]2/3]a]s|6|7[s|s|ala]c|o]e|r|
Device Size | 256 0 |00 01 02 03 04 05 06 07 08 09 0OA OB OC 0D OE OF
Lddress Al 1 (10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D IE IF C
Page5g#~ | 16 2 |20 21 22 23 24 25 26 27 28 29 2A 3B XX D E F ! Fe %A () *+, -. [
— 3 |30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D E IF 0123456 789:; <=537
alrite Time 10 —
4 (40 41 42 43 44 45 46 47 48 49 4A 4B 4C D E F @ABCDEFGHI 1KLMNO
Byte Address = 0x000 |5 |57 51 52 53 54 55 56 57 58 59 5A 58 5C 5D SE SF PQRSTUY WYX Y Z[ L] _
Read Byte 6 |60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D GE &F “abcdefaoghiijklmno
Read All 7 (7071727347577 BB IATBICDTET pgrstuwvwxyz{]|}F~
: B |80 81 82 83 84 85 86 87 88 89 BA 8B 8C 8D SE &F
Write Byte —
9 (2D D D 2D 2D 2D D D D D MDD DD DD C e e e e e o oo e oo
Wirite All A |53 42 20 53 6F 6C 75 74 &9 6F GE 73 2C 49 GE 63 SBE Sol utions,Inct
Verify B |69 32 63 74 6F 6F 6C 73 2E 63 6F 6D 20 20 20 20 i 2ctool s.com
C [4C 50 54 2D 74 6F 2D 49 32 43 20 53 45 20 20 20 LPT-to-12C 5E
Fil from  [oo D |20 2D 2D 20 2D 2D 2D 2D D XD 2D 2D D D D D
il to ’? E |49 32 43 20 4D 61 64 65 20 53 69 6D 70 £C 65 20 I1 2C Made Simple
o F|2D 2D 20 20 2D 2D 2D 2D 20 2D 20 2D 2D 2D 2D 2D e
Fill with  |pF —
Fill Buffer
Copy from  Copy to
o0 [7F |80 |FF
Copy Block
Transmission successful Enter a single two digit Hex number into each cell 79 kHz LPT1
I2C Address

A drop-down menu is provided which allows the user to select a valid address for the selected device type.

Write Page Size Selection

The Page Write Size defines the number of bytes that may be written in a single erase/write programming
cycle. Smaller devices generally use an 8 or 16-byte pages while larger devices use up to 128 bytes per
page. Check the device datasheet to find the appropriate page write size for the device you are
programming. If you do not know the page size, use a small page size such as 8 bytes. A smaller page size
will require a longer total programming time for a device.

Erase/Write Cycle Time

Programming software must allow a certain period of time to elapse after writing a block of data to an
EEPROM. This time is device dependent but is normally between 5ms and 40ms. A STOP condition must
be performed before the erase/write cycle commences. Most EEPROMSs will not respond to their address
until the erase/write cycle has been completed.

Data Grid

The data grid consists of rows and columns. Each cell within the grid contains a two digit hexadecimal
number. Each cell corresponds to a physical byte location within the memory device. For example, in the
diagram below, cell 0x21 is highlighted (row 2, column 1).
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This translates to address 33 (decimal) in the device. The program calculates the physical address for you
and displays it at the left side of the screen in the box labeled “Word Address’ or ‘Subaddress’.

SRt A st Byte Address (Subaddress)
The byte address (sometimes called subaddress or word

% Fle Device Options _ Window HelF  aqqress) is a pointer to a register or memory location within the
__ Device Se ; |l] 1 |2 I2C device. To access this location, the software will send out
Bivics Size | O0E [0 o0 o1 oz the device I12C adgjress, followed by this byte address, followed
— by the read or write data. The program displays the byte
Address A0 |1 |10 11 12 address of the active cell of the memory grid in both
7 {2 |20 hexadecimal and decimal notation.
Page Size | 2 R g
— {3 |30
Wi T |12l l4 |40 41 42 Read Byte Button
Byte Address =0x021 |5 |5y 51 5z Pressing the 'Read Byte' button initiates a read from the 12C
e device. The program begins the transmission by writing the
Read Byte B |80 8L 82 gevice address, followed by the current byte address. A
Read Al |¥ |70 71 72 Repeated Start is then generated, followed by the device’s read
= g |sn 1 sz address, and finally a read of a single data byte. The result of
Write Byte Ll opiom 90 each pyte read is i_mmediately entered in the appropriate cell in
e the grid. Alternatively, you may press the <Alt> and <b> keys
irite Al |A |53 42 20 simultaneously to achieve the same results.
Verify 87 7T Read All Button
(€ J4C 30 %% pressing the 'Read All' button initiates a read from the 12C
Fil from oo D |20 2D 2D device. The program begins the transmission by writing the
, |E |4o 32 43 device address, then the byte address 0x00. A Repeated Start is
Fill t FF s~ then generated, followed by sequential reads of the entire
Fill with IFF_ F |20 202D device. In addition to pressing the 'Read All' button, you may
press the <Alt> and <r> keys simultaneously to achieve the
= same results.
Write Byte Button
Copy from  Copy to Pressing the "Write Byte' button initiates a Write to the 12C
device. The program begins the transmission by writing the
|uu |?F |Bu IFF slave address and then the word address of the currently active
Copy cell in the grid. The selected data byte is then sent. In addition
to pressing the 'Write Byte' button, you may press the <Alt> and

<y> keys simultaneously and achieve the same results.

Write All Button

Pressing the "Write All' button initiates a Write to the 12C device. The program begins the transmission by
writing the byte address 0x00 to the device and sequentially writes the entire device.

For a RAM type device, the data is sent in one long message. In the case of an EEPROM, the software will
send one page of data (usually 8 bytes but check the datasheet for the particular device you are addressing)
followed by a STOP condition. Following the STOP condition, the program waits a length of time,
determined by the Erase/Write cycle time of the device (again check the datasheet for the device you are
programming), before writing another page to the device. In addition to pressing the "Write All' button, you
may press the <Alt> and <w> keys simultaneously to achieve the same results.

After the completion of the write cycle, LPT-to-12C SE will read the entire device to verify that the
contents of the device match the data that was sent. An error message will be displayed if the data read
from the device does not match the data in the on-screen buffer.

YWrite and Yerify Successful

Verify Button

Pressing the “Verify’ button initiates a read of the entire EEPROM. After reading the contents of the
EEPROM, LPT-to-12C SE will compare the contents with the values in the grid. An error will be flagged if
the contents of the EEPROM do not match the contents of the LPT-to-12C SE on-screen grid.
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Fill Buffer

The grid will be filled with the two digit hexadecimal number found in the “Fill with” edit box when the Fill
Buffer button is pressed. The fill can be constrained to the addresses found in the “Fill from’ to the “Fill to’
edit boxes. No information will be sent over the 12C bus.

F LPT-to-12C SE - [D:APTiol2C\data files\2568 EE.mem]
h- File Device Options Window Help
- Device Se '-

B o1 ]2« s]s[7[so[als]cofer

oty .-:EF' o
Device Size | 256 Eu FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
dddiess | aQ 'L |FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
e I 2 | 00 00 00 00 00 OO0 00 00 00 00 00 00 00
—— |3 00 00 00 00 00 00 00 00 00 00 00 00 00
Write Time | 50 bl
| 4 00 00 00 00 00 00 00 00 00 00 00 00 00

Byte Address = 0x000 00 00 00 00 00 00 00 00 00 () FF FF FF

Read Byte Bt ERER BRECER ERIER B FF FF FF
Read Al FE FFiFE FFIFE EE BE FFIFF FFIFF FFIRE
; = FF FF FF FF FF FF FF FF FF FF FF
s FF FF FE-FF FF FF FF FF FF FF FF FF FF
Wirite Al EEFE ER FR-EF FRIFF FROER FECEE FREER
Verlf FFiFE FFIFE FFIEE FFBF FF IEE FFIEF
FR-EF FRCER FECER FECER FEZER FRIER
Fill fram i FFIFE FFIFE FFIFF FFFF FFFE FFFF
Fill ta FR-EF FECER FECER FECER FRECER FRIER
o \F |FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Fill with  loo |
Fill Buffer
Checkerboard

The grid will be filled an alternating ‘1’ and ‘0’ pattern when this is chosen from the Fill with
Checkerboard selection is made on the Edit menu.

Inverted Checkerboard
The grid will be filled an alternating ‘0’ and 1’ pattern when this is chosen from the Fill with Inverted
Checkerboard selection is made on the Edit menu.

Go To Byte... Goto Byte...
When the Go To Byte selection is made from the Edit menu, a dialog

box is displayed where a hex or decimal address may be entered.

Hexadecimal |3FFE| When the OK button is pressed the grid location with the desired
address is shown.
Decimal 115352 This is useful when you don’t want to scroll through to find a specific

data location.

(0] 4 Cancel

Moke: maximum address = 0x7FFF
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It is possible to copy a block of data from one on-screen buffer area to another using the Copy Block

function. Simply define the data to be copied using the ‘Copy From’ edit boxes and then enter the address
where the data is to be copied to. The ending address is calculated automatically by the software and is not
editable by the user. Pressing the Copy Block button starts the copying process.

of1[2]34/s6[7[8saac|ple|F|

Dau_iggw%* M [

Device Size | 256
Address a0
Page Size a

Write Time . a0

Byte Address = 000

Read Byte

Read all

\Write Byke

Write F'.II/

'-.-'erihf{
!

Fil from /! leaE
Fill to g5

Fill ‘with E
/ Fill

i
cof oy iy

&= )

Copy

(i
"
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20
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Universal Modes

Universal Transmitter/Receiver

The figure below shows the screen of the Universal I2C Transmitter/Receiver.

< LPT-to-12C SE - [Universal IC Control] Mi=1E3
ﬁ- File Device Options ‘Window Help o e
Message 1
5w oo for oz o2 [or o5 foe o foe oo o fir iz i3 [us 5 e i e o fem i
Message 2
B o oo o ez oo for o5 oe [or foe oo 1o it fiz i3 [i# [i5 [i6 [i7 [ia 15 o fr
Message 3
F o [ [eo ot oz o5 for [os foe fo7 fou oo o it [tz [13 14 [t5 fie [17 [1o [5o o fei [
Message i
5 Jeo fw oo Jor oz fos fos fos fos o7 fos Jos fro [u iz 13 fre fos fue [17 15 15 fa0 for
MéSSage =
e T o T o e o e o e T e o O e o e e e
Send Message 1- Sequencer T R

Send Single Repeat Stop 11 2345123445 JD _;_1

Erter bwo Eligit hex numlﬁer, ar press 'II"-;IS'J"EiEL'JDr '5'-kﬂy Mormal TR A

Each 12C Message (dataset) contains an address + R/W bit and a maximum of 22 data bytes. The data bytes

are shown as two digit hexadecimal numbers. Only valid hexadecimal numbers can be entered into each
box. Non-hexadecimal keyboard entries will be ignored with the following exceptions:

INSERT key - pressing this key adds an extra edit box to the Message. The maximum number of data
bytes is 16, so the INSERT key will be ignored if there are already 16 bytes present.

DELETE key - pressing this key deletes the data byte where the cursor presently is shown. The
software requires that you keep at least one data byte in the Message. It will also not let you delete the
address byte or R/W bit following a restart. If you want to delete a restart, make sure the cursor is in the
Start box and then press the DELETE key.

[Message 1 S (Restart) key - a restart condition may be inserted into any

Message location by pressing the S key on your keyboard. The

|S_ Fi? lﬁr IE? IS_ IEF IR_ IET lr software deletes the boxes after the repeated start condition and

: then inserts 'SOOWFF'. An example of a message with a restart
condition is shown below.
R (Read) key - is a read condition. This may be changed to a write condition by pressing the ‘w’ key.
W (Write) key - is a write condition. This may be changed to a read condition by pressing the ‘r’ key

Progress Bar
The progress bar is visible when the Repeat sequence button is pressed and is invisible when the
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transmission has stopped. It is used as a visual cue that there is a transmission underway.

Single Button

Pressing the Single Button starts the transmission of 12C messages shown in the Sequence editor box. After
the last message in the Sequence Editor box has been transmitted, the I12C transmissions are terminated. A
delay is inserted between each 12C message if the Delay box is greater than zero.

The transmission is terminated with a Stop condition as soon as an error is encountered.

Repeat Button

Pressing the Repeat Button starts the transmission of messages shown in the Sequence editor box. After
the last 12C message in the Sequence Editor box is transmitted, the 12C transmissions are started once again
with the first message shown in the Sequence Editor box. A delay is inserted between each message if the
Delay box is greater than zero.

The transmission is terminated as soon as an error is encountered.

Stop Button
Pressing the Stop button will terminate a Repeat Sequence. However, LPT-to-12C SE will complete the
entire sequence before the 12C transmission ends.

Sequence Editor

The user changes the sequence editor to reflect the order in which the 12C messages will be sent via the 12C
bus. The sequence editor allows from 1 to 10 digits to be entered. Only digits 1,2,3,4, and 5 are allowed in
the box since there are only 5 messages. For example, if you entered 35123441 into the sequence editor
box, message 3 will be sent, followed by message 5, followed by message 1, etc.

Delay
A delay can be inserted between messages by increasing the value of the number in the Delay box. The
number is measured in milliseconds.

Send Button
Pressing the Send Button will send the currently active message. Clicking in any edit box, in the desired
message, will change the active message. The active message is shown above the send button.

Read/Write Bit

The Read/Write bit determines whether the 12C message will read or write to a device via the 12C bus. If
this box is an R, then the address byte will end with a logic ‘1. If this box is a “W’, then the address byte
will end with a logic ‘0’. An ‘R’ (read) will be changed to write by pressing the ‘w’ key, while a ‘W’ will
be changed to ‘R’ by pressing the ‘r* key. All key presses other than ‘r’ and ‘w’ will be ignored.
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User Definable Device

The User Definable Device allows you to define your own I12C device and then enables the user to change
the values of the individual cells within the grid using various controls such as sliders and spin controls.

2 LPT-to-12C SE - [SAA7111A] M=
=%—Eile Edit Dewvice Options indow  Help - | B
Address (thex)— 0x07: Horizontal sync sStop

45 0 |t |2 |3 |4 [s e |78 o |aejcple|F|

0 |00 o0 <o 33 00 00 EE EO @3 01 80 47 40 00 01 00

Write Bte 1 /40 1C 00 OO0 0O OO OO OO OO0 n o0 00 00 00 00
Read Byte |
235 & OxEB
Wirike &1 | = Ao Write OFF
Read Al | Ak Wit OFF
— 2 nalag input Contral 1
[~ Byte Mode

224 5| 0xEQ

—Create Cantral

Eh LK

N
| ko Write OFF

Analog input Control 2

I

| ko Write OFF

‘Horizontal svnc stop

Luminance control

slider control :

Luminance brighiness

Spin Control

Eit Control |

| mm| Auko Write OFF

| At Write OFF el 100 KHz LPT1

When the User Definable Device is first opened, a 256 byte device grid is shown on the screen but does not
have any names associated with the data, and all the data bytes are set to OXFF. A previously defined
device may be loaded by selecting it from the Most Recently Used files at the bottom of the File menu. If
devices have not yet been defined, there will be no devices shown below the File/Exit menu item.

To begin the definition process, you may right click with your mouse on any data cell in the grid or select
‘Current Device' or 'Current Cell' from the Edit menu. The Reset item in the Edit menu will clear all the
register names to 'Undefined Register' and set the data values to OxFF.

Clicking on the desired cell and doing one of the following can change the data value of the individual
cells:

1. Typing in a two digit hexadecimal number.

2. Assigning a slider to the active cell by pressing the Slider button.

3. Assigning a spin control to the active cell by pressing the Spinner button.

4. Assigning a Bit-wise control to the active cell by pressing the Bit-wise button.

Items 2, 3, and 4 can also be achieved by positioning the cursor over the desired cell and right clicking on
the grid to select the appropriate control from the pop-up menu.
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Define New Device
This is similar to the Edit Current Device (explained below). This menu selection allows the user to start a
new device from scratch. All register names are undefined and all default values are OxFF.

Open Device Definition File
A previously saved device definition file (.def) can be recalled by selecting this menu item. The device
definition file contains the Device Name, Device Address, Register Names, and Register Values.

Save
Device definition files can be saved to disk by selecting the Save menu item.

Save As...
Use the Save As dialog box to change the definition file name or to save the definition file in a new
location. If the file name already exists, LPT-to-12C SE asks if you want to replace the existing file.

Save Registers in text format

The device definition files are not in a format that can easily be used by the user, therefore, LPT-to-12C SE
allows you to save the information in a text format (extension .txt). The user can then open and edit this
file with any word processor such as Notepad or WordPad. The text files are for the user’s information
only and cannot be read by LPT-to-12C SE.

Byte Mode

When the Write All and Read All buttons are pressed, the software assumes that the subaddress is auto-
incremented after each data byte is written or read. For example, if you have a four byte device, the
writing sequence would be Start-Address-SubaddressO-data0-datal-data2-data3-Stop. Many devices do not
auto-increment the subaddress between data bytes and require that only one data byte is sent for each
transmission. In these situations, click on the Byte Mode check box. The writing sequence would be Start-
Address-Subaddress0-data0-Stop. The sequence would be repeated for each data byte.

Print Device Data
A print out of the register definitions can be obtained by selecting this option from the File menu.

Data Grid

The grid consists of rows and columns. Each cell within the grid contains a two digit hexadecimal number.
Each cell corresponds to a physical byte location within the 12C device. For example, in the diagram shown
above, cell 0x07 is highlighted (row 0, column 7). This translates to address 7 (decimal) in the device
(assuming the first byte is address 0x00). The data may be changed by entering hexadecimal numbers from
your keyboard. Non-valid keys will be ignored. In order to edit the entire grid, including the name and
default values of the registers, you may right click on the grid or select the appropriate item from the Edit
menu.

The individual cells within the grid will be blue if the cell's subaddress is greater than the maximum
number of registers defined for the active device. The number of device registers may be changed at any
time in the ‘Edit Current Device’ screen.

Edit Menu

The Edit menu is available only when the User Definable Device screen is active.

The user can select from one of the three menu items:

1. Current Device - brings up a screen showing the all the register data for the active device.

2. Current register - allows registers to be changed one at a time.

3. Reset grid - all register data will be set to OXFF and the register descriptions will be 'Undefined Register'

i Edit Register Ml=1[230 Edit Current Register

If you want to adjust one register in the grid, use the 'Edit

Register 0x07 Current Register' screen. This screen can be started by

Iritizl *alue thesdr | S| right clicking on the User Definable Device grid or by
selecting Current Register from the Edit menu. The name

De=cription |Hnriz':|rrtal sync stop of the register and the initial value displayed, when the

definition file is first opened, can be changed here. Note

W 0K X Cancel |
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that the register name changes are not saved until the ‘Save’ or ‘Save As..” item (under the File menu) is

selected.

Edit Current Device

Editing the current device may be accomplished by clicking on 'Edit Current Device' from the Edit menu,

or by right clicking on the grid within the User Definable Device mod
shown above will be displayed when either method is invoked.

e of LPT-to-12C SE. The screen,

Device Name: the name entered in this box will be shown in the title bar of LPT-to-12C SE when the

definition file is opened.
Device Address: is the device 12C address that will be displayed in the

= Edit Current Device

Device Mame: |S-'-‘~-'3~T"1 114
: : Mumker of - o
Device Address: (45 Registers 32 lJ Fill: 00
Register Description Yalue ”
{Hex)
115 |W_Gatel Start a0
116 |v_Gatel_Stap a0
17 |v_Gatel M5B 00
(18 |Reserved (]
19 |Reserved 0o
1A | Text Slicer status ]|
| 1B |Decader bytes of text slicer oo
|1C  |Decoder bytes of text slicer oo
|
. 1D |Reserved oo
|1E  |Reserved 1]
1F | Stakus Byke oo |
Ok Cancel
occur.

Note that any changes are not saved until the ‘Save’ or ‘Save As...’
menu item is selected.

Slider Control

The Slider Control is activated when the user presses the Slider
button on the User Defined Device screen or by right clicking the
grid and then selecting 'Change Active Register with Slider Control'
from the pop-up menu.

The subaddress of the active cell in the grid will be assigned to the
Slider. The subaddress is shown in the upper left corner. Moving the
slider bar up and down will cause the value of that cell to be changed.
If Auto Write On is checked, then the contents of the cell will be
transmitted to the device subaddress when it is changed. If an error is
encountered while transmitting using Auto Write, LPT-to-12C SE

LPT-to-12C SE Software User’s Manual

Address box when the definition file
is opened. Note that only even
addresses are valid here. LPT-to-12C
SE will append the appropriate R/W
bit at the end of the address
depending upon the operation to be
performed (the last bit will be a 1" if
it is a read operation and a '0' if itis a
write).

Number of Registers: Enter the
number of registers the device
contains. The size of the data entry
grid will be modified to
accommodate the number of
registers.

Fill: This box should be modified
only if you want to initialize all the
registers to one particular value.

OK button: the data entered by the
user in the 'Edit Current Device'
screen will be transferred to the User
Definable Device screen.

Cancel button: the editing session
will be closed and no changes to the
User Definable Device screen will

Feqister
Subaddress
Reqister
Description o
-
[~
=gl
_
0
il
[}
=
15
=
=
S
A |

Autamatic
Write
Selection
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will turn off Auto Write and it will be up to the user to fix the error condition and re-enable Auto Write.
It should be noted that the Slider Control always stays on top of all other devices within LPT-to-12C SE.

Spin Control

The Spin Control is activated when the user presses the Spinner button on the User Defined Device screen
or by right clicking the grid and then selecting 'Increment/Decrement Current Register with a Spin Control'

Regiskter
Subaddress

Register value
(decimal)

| auto Write OFF

Hotizankal sync skop

Autornatic
Wi'rike Selection

Reqister
Value (hex)

Regisker

De=cription

from the pop-up menu.

The subaddress of the active cell in the
grid will be assigned to the Spin Control.
The subaddress is shown in the upper left
corner. Clicking on the spin control's up
or down arrow will cause the value of
that cell to be incremented or
decremented. If Auto Write On is
checked, then the contents of the cell will
be transmitted to the device subaddress
when it is changed. . If an error is

encountered while transmitting using Auto Write, LPT-to-12C SE will turn off Auto Write and it will be up
to the user to fix the error condition and re-enable Auto Write.
It should be noted that the Spin Control always stays on top of all other devices within LPT-to-12C SE.

Bit Control

The Bit Control is activated when the user presses the Bit Control button on the User Defined Device
screen or by right clicking the grid and then selecting 'Use Bit Control to Change Active Register' from the

pop-up menu.
Feqister
Subaddress
E oM |1 (oo |1 L Reagister Value
Aukomatic |_|_|_|_|_|_|_|_ in Binary
Wetite | Ak Wrie OFF
Selecti X
EleEHon snalog input Cortrol 2 ——4—— Register
Descripkion

The subaddress of the active
register in the grid will be assigned
to the Bit Control. The subaddress
is shown in the upper left corner.
Clicking on any of the eight edit
boxes will cause the value of that
bit to be inverted. If Auto Write
On is checked, then the contents of

device subaddress when it is changed.

the cell will be transmitted to the

It should be noted that the Bit Control always stays on top of all other devices within LPT-to-12C SE.
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blank p

Open
tokartile Address |R,.-’\H' |5l:up |Delay | Notes
Save data ST a0 Write | 00,00,01,02,03,04,05,06,07 Ves 50 Write daka bo EEPROM

Close
Expert
Mode

Send

message

button

Active

Message
Indicator

LPT-to-12C SE

Expert Mode

The figure below shows the Expert Mode screen.

Add a row Clear the current row Paste Data
Delete 2 row Zopy the current row

< LPT-t0-12C SE - [Test.|xt]

Compress Data

age

Trigger Oukput High Input State unkown  pagd

2 sT an Wrike 00 e} 0 Wyrike subaddress
3 [sT |aD Read |00,01,02,03,04,05,06,07 Yes |0 Read EEPROM data

Sequence Editor
!

!
Send Message | | Send All | l Send SEquenw/{ |SEI'|E| Conkinuousky

Active Msg, = 1 Idle

01,02,03,04 /

Hardware ready at LPT1 WEINEIN | 125 kHz | LPTI

[ ¢
Send All button Send Sequence button  Send Conkinuously Bukton

Open New Page
Pressing this button opens a new blank page. There will be 32 empty rows (messages). Selecting ‘New’
from the ‘File’ menu while the Expert Mode is active will perform the same function.

Open Data File

A previously saved data file can be recalled by pressing the Open Data File button or by selecting Open
from the File menu while the Expert Mode is active. A dialog box will be displayed allowing the user to
navigate to the appropriate directory.

Save Data

The current data will be saved when this button is pressed. The user specifies the name and location of the
file in a dialog box that is displayed after the button is pressed. A dialog box will be displayed which
allows the user to navigate to the appropriate directory.

The user can also perform the same function by selecting Save from the File menu while the Expert Mode
screen is active.

Close Expert Mode
The Expert Mode screen is closed but LPT-to-12C SE will not be terminated.

Add a Row
Inserts a new (blank) row after the current row.

Delete a Row
Deletes the current row (current message).

Clear the current row
The current row (message) will be cleared. The row will not be deleted but will appear blank.
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Copy the Current Row
The current row (message) will be copied. Use the Paste command to paste it to a different row.

Paste Data
Previously copied data will be pasted into the current row (message).

Compress Data
All blank rows will be eliminated from the display. Here is an example of a display before compress:

< LPT-to-12C SE - [12C Expert Mode]

%— File Edit Dewice Options Window - | O X
. Ij & H [ﬁi aﬂ; o %__ % D@P . Trigger Oukpuk High Inpuk Stake High [ =Feee
|Msg | Start| Address |R /W |Dal:a |5l:up |Delar|
|l 5T a0 “Wrice | 00,00,01,02,03,04,05,05,07 Yes ]
|2 5T
, | | |
|3 5T an Write |00 Mo 1]
|4 ST _
s |sT |an Read 00,01,02,03,04,05,06,PL,07 Yes D)
6 |sT | |
IT ST a0 Read  08,09,08,08,0C,00,0E,FL,OF Yes D)
Send Message Send Al Send Sequence Send C-:untinuu:uusl';.f.

;.E'.ci:ive Msg. =5 Done 02,03

Transmission successul | Double-click to edit the sequence Maormal ;EuEI kHz  LPT1 y

And here is the same screen after the compress:

< LPT-to-12C SE - [12C Expert Mode]

ﬁ- File Edit Dewice Options Sindow - |
. |j & = [ﬁi g = %__ % Wiy . Trigger Cukput High Inpuk Stake High - J=pae)
|Msg | Start | Address |R/W |Data |5l:up |Delar|
1 [sT a0 Write :00,00,01,02,03,04,05,06,07 Yes D
2 |sT a0 Yrike 00 Mo |D
, . | !
3 |sT a0 Read 00,01,02,03,04,05,06,PL,07 Yes |D
I4 ST Al Read |03,09,04,08,0C,00,0E,PL,OF Yes |0
Send Message Send All . Send Sequence Send Cn:nntinun:nusl';.f-

;.E'.ci:i'-.fe Msg. = 1 Dane 1|:|21|:|3

Transmission successful Marmal ;EIZI KHz LPTL

It is not required to perform a compress but it does speed up the message transfer process since the
application does not need to evaluate blank rows to see if there is data to be sent.
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Send Message

The current message will be sent when this button is pressed. The current message number is shown below
the Send Message button. To change the active message to be sent, single-click on the row of the data to be
sent.

Send All

All the valid messages on the screen will be sent in order of the row number. The action will be performed
one time. A message is valid if there is a minimum of an address within the message.

Since the program tests for a valid message on each line within the message grid before sending the
message, it is recommended (not required) to compress the data (see Compress Data above) to speed up the
transfer.

Send Sequence

A sequence of messages will be sent when the Send Sequence button is pressed.

The sequence editor is invoked by double-clicking on the sequence display. The sequence length can be up
to 64 messages in length. The sequencer is limited to using messages 1 through 99.

The Sequence Editor is shown below.

17 Sequence Editor [Z”E]El

;SIEEEZI];IS ]5 ]? ]a J._:, 110‘11112113114]15116]1?118]19]20‘21 ]22 ]23 ]24 IESJEEJE?IEB‘EB_

Trigger Output
The Trigger Output can be toggled high and low by pressing the buttons on the toolbar. This is useful for
setting the initial value of the Trigger output. The Input pin state can also be read by pressing the button.

; Fead the
Trigger Stake Input Skake }ut Fin

Inpuk Skate High =

Set Trigger  Sef l(ri-;u;uar
COukput High  Subput Low

Message Editor

The i2c message cannot be edited directly in the Expert mode screen. Instead, an Expert Mode Editor is
brought up either by double-clicking on a message or when the user attempts to type directly into one of the
rows (messages) in the Expert Mode screen.

Write Mode
The message editor for a Write transaction is shown below. Note that if the current message is blank, then
the editor will default to the Write mode.
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. Message Number
% Message Editor - Msg # 1 The message being edited is
shown at the top of the

message editor screen.

Cevice  __| Wi 1 Send Stop at
Add ¥
€55 ) address [ Stop? B endofMessage o ay after message
Sl Bl ARt Hssase m bytes ta send milliseconds, can be inserted
S Delavafter after a message.
T e Device Address
Insert Trigger . ; The 12C slave address is
; Trigger High . .
into message —f— i et entered in the address box in
Trigger Lows hexadecimal notation. The
Brlse Figh least sig_nificar_lt bit of the
address is not important (can
Pulse: Law be a ‘1’ or “0%) since the

Expert Mode will ensure that

Write M . .
Rl this is appropriate for the

: |2 ‘3 ]4 ‘5 ]E' ‘? |E ‘9 ]10‘ read/write transaction when
oo 00 01 0z (03 04 05 06 PL OF the message is actually
Message Data —J1~ transmitted.
Read/Write
Selection

The user can select a Read or Write transaction from the drop-down selection box. If a Read is chosen,
then the ‘Number of Bytes to Read’ box will be shown and the data entry area will be hidden. If a Write is
chosen, the ‘Number of Bytes to Read” will be hidden and the data entry area will be shown.

Stop?

Sending a Stop condition after a message is optional. Normally, it is advisable to send the Stop condition.
If a Stop condition is not sent, the clock line will be held low until the next message is sent. If a Stop is not
sent, the next message will begin with a Restart condition rather than a Start condition.

Message Data
The Message Data area contains the location where the user can enter up to 64 data bytes in hexadecimal
format. Blank data bytes will be ignored.

Inserting Triggers

Any number of triggers may be inserted into a message. Triggers can be a transition from Low-to-High,
High-to-Low, a high-level pulse, and a low-level pulse. The initial state of the trigger should be established
by either manually setting the Trigger Output (see Trigger Output section above) or by inserting an
initialization level within the message.

When setting the Number of Bytes in the message, each trigger event will count as one byte but it will
have no effect on the SDA/SCL lines.

Read Mode
The message editor for a Read transaction is shown below. Note that if the current message is blank, then
the editor will default to the Write mode.

Device Address

The 12C slave address is entered in the address box in hexadecimal notation. The least significant bit of the
address is not important (can be a ‘1’ or *0’) since the Expert Mode will ensure that this is appropriate for
the read/write transaction when the message is actually transmitted.
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Message Number

The message being edited
is shown at the top of the
message editor screen.

T Message Editor - Msg # 3

Device Send Stop at
Address " address m Stop? n -7 end of message Delay after
Readfirite |  ReadfWrie m Fumber of Bytes m_ ir'liurrnnlla:u;ragl;hytes 'Tdee?a?/ar%;wred in
Selection 7| R
Delay After Message ‘E Delay in milliseconds, can be
millisecands inserted after a message.
Triggers after message .
Insert Trigger Triqaer Hiah Read/Write
Inka Message |~ — ggsrtia Selection
Trigger Low The user can select a Read
Pulse High or Write transaction from

Message
Data

—_—

the drop-down selection

Pulse Low box.

Write Message Sto p?
: ]2 |3 |4 IS |E' 1? ]8 |":J | Sending a Stop condition
| PL after a message is optional.

Normally, it is advisable to
send the Stop condition. If
a Stop condition is not sent,
the clock line will be held low until the next message is sent. If a Stop is not sent, the next message will
begin with a Restart condition rather than a Start condition.

Number of Bytes

Using the up and down arrows in this box allows the user to define the number of bytes that will be read in
the message. The maximum number of bytes that can be read in one message is 64. When the Message
Editor is closed, the unread bytes will be shown as ‘FF’. Triggers are considered one data byte so if you
want to read 8 data bytes and you need a Trigger; you will choose ‘9’ in the Number of Bytes box. The
SDA and SCL lines will not change state during the Trigger.

Message Data

It is not necessary to enter data in the Message Data area in a Read transaction since an ‘FF’ will be entered
into each location when the Message Editor is closed. However, you can optionally insert a Trigger into
the message by clicking the appropriate Message Data location and then pressing one of the Trigger
buttons. A Trigger is considered one data byte although it doesn’t actually send any data on the i2c bus.

In the figure shown above, a trigger was inserted at a location which will send a trigger before the eighth
data byte is read.

Inserting Triggers

Any number of triggers may be inserted into a Read message. Triggers can be a transition from Low-to-
High, High-to-Low, a high-level pulse, and a low-level pulse. The initial state of the trigger should be
established by either manually setting the Trigger Output (see Trigger Output section above) or by inserting
an initialization level within the message.

When setting the Number of Bytes in the message, each trigger event will count as one byte but it will
have no effect on the SDA/SCL lines. Therefore, if you want to read 8 data bytes, and you have two
triggers in your message, then you need to set the Number of Bytes to 10.

Example
The following is an example using the Expert Mode consisting of two writes and one read.
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StartEAddress!RIW |Data |5tup |Delayl
st |an Write | 00,00,01,02,03,04,05,06,07 Yes 0
|sT a0 wirite 00 Mo |0
ST |a0 Read  00,01,0%,03,04,05,06,PL,07 Yes (D

The first message shows a write to the LPT-to-12C SE Hardware Adapter’s on-board eeprom. This will
write eight data bytes starting at subaddress 0x00. Ten bytes will be sent in total (Address [AQ] +
subaddress [00] + eight data bytes [00,01,02,03,04,05,06,07]).

The second message is a write to the eeprom setting the subaddress to 0x00. There is no Stop at this end of
this message. Two bytes will be sent in total (Address [AO] + subaddress [00]).

The third message begins with a Restart condition since there was no Stop at the end of Message 2. A read
will consist of eight data bytes with a Trigger (PL=Pulse Low) before the last byte is read.

If the Trigger output of the Hardware Adapter was connected to the External Trigger of an oscilloscope,
you would see the trace shown below. The trace shows that the scope was triggered just before the last
byte was read. The trace clearly shows that the last data byte is 0x07, followed by a NACK, then a Stop
condition.
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