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Introduction

Windows 95 supports the VESA Display Data Channel (DDC1), in order to automate selection of monitor type for users.  Although disabled in the retail upgrade version of Windows 95, OEM versions will use DDC.  Also, display adapter vendors can enable DDC support in their Windows 95 drivers.  When DDC is enabled, Windows 95 will check for a DDC1 compatible adapter & monitor during system start up.  The identification data structure returned by the monitor, if any, is stored in the Windows 95 system “registry” for later use by display drivers and utilities.



This white paper explains how to enable Windows 95’s use of DDC, how DDC monitors are installed into the system, and how display drivers can access EDID data to adjust monitor timings.



Enabling Monitor Detection

In the retail upgrade version of Windows 95, DDC support is disabled by default.  To enable DDC, a value must be added to the Windows 95 system registry:  “DDC=1”, located in the software key (aka driver key) for the current display adapter.  The Windows 95 installation disk for the display driver should add this value if the driver benefits from DDC.



To add the DDC value manually, follow these steps:



1)	Click the Start menu on the Windows 95 toolbar, and select “Run...” from the menu.  In the command line of the Run dialog, type “regedit”, and press Enter.  This will open the Registry Editor, which looks & works much like the Win3.1 File Manager.



2)	In the left-hand panel of the Registry Editor, click on the “+” sign next to HKEY_LOCAL_MACHINE to expand its subkeys.  Do the same for each of the following subkeys:



		- System

			- CurrentControlSet

				- Services

					- Class

						- Display

							+0000



	You are now in the registry location that contains software keys for installed display drivers.  Usually, there is only one display key present, 0000.  However, there can be additional keys (0001, 0002, etc.) depending on whether different adapters were previously installed in the system, or this is a portable computer with an adapter in the docking station, etc.  If there are multiple keys, complete the remaining steps for each of them.



3)	Expand the 0000 key.  You should see:



		- Display

			- 0000

				   DEFAULT

				+ MODES



	�Click on DEFAULT.  The right-hand panel of the Registry Editor should display something like the following:



		(Default)	(value not set)

		drv		xxxxxxx.drv

		minivdd		xxxxxxx.vxd

		Mode		8,640,480

		vdd		*vdd, *vflatd



	These values represent default settings about the display driver, such as its driver file names, mode, etc.  Other values may also be present.  This is where the DDC key will be added.



4)	Position the mouse cursor over the right-hand panel of the Registry Editor, and click the right mouse button.  A menu will appear.  Select “New>String Value”.  This will create a “New Value #1” value in the Name column.  Type “DDC”, and press Enter.  Double-click the word “DDC”, and enter “1” for Value Data in the Edit String dialog.



	If you need to correct a mistake, you can delete the new value you created and start over.



5)	Close the Registry Editor.  There is no need to save the changes, this will happen automatically.



The next time Windows 95 restarts, it will attempt to detect a DDC compatible monitor.



Monitor Detection & Installation

When DDC support is enabled, Windows 95 detects and installs DDC monitors as follows:



1)	During system initialization, the main virtual display driver (VDD) checks for DDC1 compatible adapter & monitor.  If compatible, VDD calls the VESA BIOS to read the EDID data structure.



	NOTE:  Because it is the Windows 95 VDD that calls the DDC BIOS, Windows 95 DDC support requires a Windows 95 compatible display driver.  Display drivers & vdd’s written for Win3.1 cannot use Windows 95’s DDC support. 



2)	A hardware key for the monitor is written to the Windows 95 registry, using the hardware ID generated from the manufacturer and product ID values found in the EDID.  The hardware key is created as follows:



		HKEY_LOCAL_MACHINE

			\Enum

				\Monitor

					\<Device ID, e.g. ABC1234>

						\<instance value, e.g. 0001, 0002, etc.>



							HardwareID=<device id>, *PNP09FF

							EDID=<128-bypte structure returned from VESA BIOS>



3)	VDD calls the Plug and Play Configuration Manager to create a dev node for the monitor in the current Windows session.  “Dev nodes” are internal data structures which represent a device and contain information such as their ID, resource usage (null for monitors), and registry location.



4)	If the monitor has previously been detected & installed, the enumeration process is complete at this step.  If this is a new ID not previously seen on this computer, then the installation process begins.  Configuration Manager calls the Device Installer to create a software key for the monitor.



5)	A “New Hardware Found” dialog will appear while the Windows 95 Device Installer searches all of the INF files in the Windows 95 \INF subdirectory (hidden) to find a match for the monitor’s device ID.  If it finds the ID in one of its INF files, the dialog will be updated to indicate the name of the monitor, and Windows 95 will automatically create the monitor’s software key in the registry using information from that INF file, including its mfg & model names, maximum resolution, DPMS support, and horizontal & vertical frequency ranges.



But, what happens when a monitor’s ID is not recognized by Windows 95?  This is very likely to happen, since not many DDC monitors are shipping yet, and many more will ship after Windows 95 is on the market.  Notice above that when VDD created the hardware key for the DDC monitor, it appended “*PNP09FF” to the HardwareID value.  This is a secondary ID that is used to install unrecognized DDC monitors.  This ID matches against a generic monitor type in the Windows 95 MONITOR.INF file called “Plug and Play Monitor (VESA DDC)”.  When this happens, no timing, resolution, or DPMS information is written to the software key.



To summarize, DDC monitors will always be installed automatically, even if their ID is not recognized by Windows 95.  In the Display control panel, users can change to a more specific monitor type by selecting from the list of supported monitors, or using a Windows 95 configuration disk supplied by the monitor mfg. 



Monitor INF Files

To install devices of all types, Windows 95 uses text-based “INF files”.  These use a common syntax described in the Windows 95 Device Driver Kit (DDK).  In general, INF files tell Windows 95 what files need to be copied onto the hard drive and where they go, and what INI file lines and registry values are needed.



For monitors, INF files are fairly simple.  Monitors do not require any support files copied to the hard drive, but do use registry values.  Monitor INFs include the following registry values:



	Manufacturer & model name

	Maximum resolution

	DPMS support

	Horizontal & vertical frequency ranges (i.e. operating modes)



The monitors supported in Windows 95 are found in MONITOR.INF and MONITOR2.INF in the Windows 95 \INF subdirectory (hidden).  Do not use either of these files as a basis for your own monitor INF.  Rather, use the skeleton sample provided by Microsoft, it is much smaller and easier to modify for your specific monitors.



Setting Refresh Rates

A display driver has access to monitor timing data via the VDD’s Get_Display_Info() function, which returns the following:



1)	Min/max horizontal & vertical frequency ranges:  These are created in the registry software key by the monitor INF file.



2)	Pre-calculated refresh rate:  If there is an EDID for the monitor in the registry, then VDD returns the highest standard refresh rate supported for the current resolution.  Otherwise, it calculates a refresh rate from the frequency ranges in the software key.



3)	Registry location of the EDID for the current monitor

	

A simple driver would set refresh rate based on the value returned for #2.  A more sophisticated driver may use the ranges specified by #1.  The most optimized driver would read EDID data directly from the registry, using the location provided by VDD.  To do this, the driver must call the Windows 95 registry API functions.



By default, the display drivers built into Windows 95 do not set refresh rate.  However, several of them can have this enabled by adding “RefreshRate=-1” to the registry, in the same location as “DDC=1”.  At this time, no Windows 95 drivers use the EDID monitor timings, but IHVs are encouraged to do this in their own Windows 95 drivers.



Note, VDD returns monitor timing data in its Get_Display_Info() function only when the RefreshRate value is present in the registry.  If RefreshRate is set to a positive integer value, VDD will return this for the refresh rate, instead of calculating one from the EDID or INF data..



Q & A



Q:  Why did Microsoft disable DDC support by default in Windows 95?



	There were several factors behind this decision.  Most importantly, since it is a new technology, DDC has not yet received a lot of testing in hardware or software.  At least one non-DDC adapter has been found during the Windows 95 beta test which causes the system to hang when the DDC BIOS functions are called.  So, it was decided to enable DDC only when it makes sense to do so, such as on OEM systems shipping with known compatible a DDC adapters, in IHV drivers provided with DDC adapters, etc.



	Another reason is the boot delay that the DDC BIOS call can cause, on DDC and non-DDC monitors.  Here again, it was decided that this cost should be assumed only when there is a reasonable chance of there actually being a DDC monitor attached to the adapter.



	Hopefully, the first subsequent update to Windows 95 will be able to enable DDC by default.  This decision will be based on the size & reliability of the installed base of DDC hardware, and whether the BIOS function delays are minimized according to the guidelines already published by VESA.





Q:  Why don’t Windows 95 display drivers use the EDID to set monitor timings?



This is a feature we really would have liked to do!  Not just based on EDID, but also on the “legacy” timing data that is provided by monitor INF files.  The simple fact is, there wasn’t enough time in the schedule to do this feature correctly.  The Windows 95 set of display drivers are designed to be as generic as possible, so that they run well across as many OEM implementions of a particular controller as possible.  Unfortunately, very few implementations provide a standard BIOS service to set monitor timings.  In some cases, IHVs modify BIOS services as spec’ed by the controller manufacturer, for whatever reason.  So, supporting and testing the permutations of controllers, DACs, BIOS’s, and monitors for the Windows 95 retail upgrade product was too much to take on.  But, providing the “plumbing” will enable IHVs and OEMs to support this feature in their own Windows 95 drivers.  With their help, we should be able to make this feature happen in the next major Windows release.





�Q:  How does Windows 95 use EDID color data?



	The color matching module in this version of Windows 95’s Image Color Matching (ICM) API does not use the EDID color data directly.  However, color calibration tools provided by third parties may use the EDID to help build ICM device profiles.  Future versions of Windows ICM will likely use the EDID color data for automatic selection of generic monitor profiles.





Q:  Will Windows NT “Cairo” support DDC?



	Yes, the current Cairo specification calls for this as part of the addition of Plug and Play features to Windows NT.





Q:  How do I get my DDC monitor(s) supported in Windows 95?



	E-mail the following information to ihv@microsoft.com by 3/15/95:



Manufacturer name as it should appear in Windows 95

Model names, as evident to the user, i.e. the front panel name, not obscure model number found in last pages of its manual or on the packing slip somewhere

Device IDs as created by the Windows 95 VDD in the registry, e.g. “ABC1234” (do not send EDID data).  (Locating the device ID in the registry using the Windows 95 Registry Editor utility is described elsewhere in this document.)

Maximum resolution supported, interlaced & non-interlaced

Whether DPMS is supported (yes/no)

Horizontal (Khz) & vertical (Hz) frequency ranges



	Even better, e-mail a properly formatted monitor INF file based on the MONSAMP.INF sample provided on the Microsoft diskette (you need to write one anyway!).  Sorry, Microsoft cannot promise to support your monitors, but submitting this information by the deadline makes it possible.





Q: 	How can a monitor receive the “Designed for Windows 95” certification & logo?  Is DDC support required?



	Per the Windows 95 Hardware Design Guide, DDC support is not required for the Designed for Windows 95 designation.  (However, it probably will be required in a future version).  The process for obtaining Windows 95 logo certification is still being devised at Microsoft.  E-mail mclinfo@microsoft.com for updates as they become available.  Most likely, the certification will require you to submit a monitor, Windows 95 INF file, and pay a fee.





Q: 	Do monitor vendors need to ship Windows 95 INF diskettes with retail monitors?



	No, but you should have a means to easily provide these to your retail customers if they request them.  The best way to do this is via the Microsoft Compatibility Labs (MCL) logo program, which can include your INF file in the Windows Driver Library (WDL).  Also, you will be requested by system OEMs to provide INFs for monitors they ship with Windows 95 pre-installed systems.
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