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Figure 15-21. Schematic for connecting the HD44780-compatible display module to Arduino If you are intending to mount the device in your car so that you can see the LCD while driving, it s important to select a display that has a high level of contrast and readability. Some displays, including one of the white-on-blue 20x4 units we used, might look cool but have pathetically poor contrast and are very hard to read unless you re at exactly the right angle. The early black-on-yellow/green LCD design might look a bit dated, but it generally gives the best contrast out of all the color combinations. An alternative is to go for a more exotic display type. Vacuum-Flourescent Display (VFD) and Organic LED (OLED) modules with HD44780-compatible interfaces are available from some suppliers. They are much harder to find and generally more expensive than regular LCD modules, but they give a far brighter and more legible display, so it may be worth tracking one down if display clarity is critical to you. The Water Flow Gauge in  10 has a description of how HD44780 displays work and includes an example of driving a display in 4-bit mode using the LiquidCrystal library. This project deviates from the normal approach, though, because MPGuino/OBDuino don t use the LiquidCrystal library. Instead they implement their own LCD driver functions that are optimized to be as small as possible and only
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		provide the specific features required by the project, all to reduce memory usage. This is a classic situation where a prewritten library might make things simpler from a development point of view, but in the end it just takes up too much space and needs to be replaced by minimal custom-written functions. Just as in the Water Flow Gauge project, we re going to drive the LCD in 4-bit mode to save on wiring and I/O pins, but the MPGuino/OBDuino codebase on which we based this project also includes a couple of extra features that are quite handy: backlight control and contrast control. If you are going to leave your car engine datalogger permanently connected, it s important to minimize the power it drains from your car battery while the engine isn t running, and an LCD backlight can use a significant amount of power. MPGuino/OBDuino includes a display-blanking feature that uses a transistor to turn on the display backlight only when it s needed, and then blank it when the engine isn t running. It also uses PWM (pulse-width modulation) from an Arduino digital pin to vary the brightness, giving you more than simple on/off backlight control. The LCD needs to be wired up in almost the same way as the display in the Water Flow Gauge project, using a strip of ribbon cable to connect ground, +5V, RS, Enable, and D4 through D7. Unlike the Water Flow Gauge project, though, we will also control the backlight from the Arduino rather than hardwire it to a fixed level using a resistor. The pin assignments are given in Table 15-6. Table 15-6. Connections from Arduino to HD44780 LCD module
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		1. Log in to FogBugz as an administrator. Click the Site hyperlink on the Administrative Tools bar. Scroll down to find the Source Code Control URL settings. 2. Follow the instructions on screen to set up the proper URLs for calling Visual SourceSafe. 3. Click OK to save your settings.
for example, if the code has already initialized the COM apartment by making a prior COM call. An exception is also thrown if the apartment model has already been set to a different type using the STAThread or MTAThread attribute. You can use the Thread.TrySetApartmentState method instead if you want to avoid an exception. This method attempts to set the threading model but doesn t throw an exception if it fails.
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