Rollover (key)
Rollover is the ability of a computer keyboard to correctly handle several simultaneous keystrokes.
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Keyboard Usage
During normal typing on a conventional computer keyboard, only one key is usually pressed at any given time, then released before the next key is pressed. However, this is not always the case. When using modifier keys such as Shift or
Control, the user intentionally holds the modifier key(s) while pressing and releasing another key. Rapid typists may also sometimes inadvertently press a key before releasing the previous one. Certain unusual forms of keyboarding
require multiple keys to be pressed or held down simultaneously; for example, Braille2000 keying requires as many as six keys to be pressed at once[1] analogous to the six dot keys of a Braille typewriter.
Some computer games require multiple keys (other than the usual modifier keys) to be held down while others are pressed and released, in order to perform actions simultaneously; a common scenario would be the holding down of two
Arrow keys in order to move the player in a diagonal direction. Other scenarios might be pressing a key to interact with an object or item in the game while holding down an Arrow key to signify movement. [2]

n-key rollover
Certain high-end keyboards have "n-key rollover". This means that each key is scanned completely independently by the keyboard hardware, so that each keypress is correctly detected regardless of how many other keys are being
pressed or held down at the time.[3]
Most music keyboards use isolation diodes in their keyboard matrix to implement full n-key rollover (sometimes abbreviated NKRO), making them immune to both key ghosting and key jamming.[4]
However, to reduce cost and design complexity, most computer keyboards do not isolate all keys in this way. Instead, they use a matrix of key switches, without any isolation diodes, that assumes that only a limited number of keys will
be held down at any given time. With these keyboards, pressing as few as three keys can cause ghosting effects,[4] although care is taken when laying out the matrix arrangement that this does not happen for common modifier key
combinations.
For the user to get the benefit of the full n-key rollover, the complete key press status must be transmitted to the computer. When the data is sent via the USB protocol, there are two operating modes: Human Interface Device (HID)
"report protocol" and "boot protocol". The boot protocol, which is enabled on boot, is limited to 8 modifier keys (left and right versions of Ctrl, Shift, Alt, and Win), followed by maximum 6 key codes. This will limit the number of
simultaneous key presses that can be reported. To get full n-key rollover, HID report protocol must be implemented on both keyboard and computer.

Multi-key rollover
A keyboard with "two-key rollover" can reliably detect only any two keys used simultaneously; in other words, a user can hold down any key on the keyboard and press a second key, and be sure that the keypress is correctly detected by
the computer. However, if the user has two keys depressed and attempts to strike a third key, the third keypress may create a "phantom key" by shorting out the switch matrix. This is not acceptable for quality keyboards because there
are many cases when more than two keys need to be depressed at the same time, such as Ctrl-Alt-Delete, or when more than two keys are depressed because of fast typing ("rolling over" more than two keys).
"Multi-key rollover" is considered essential for quality keyboards and for English-language touch typing. This is where the most common key sequences have been studied, and keys in the same common sequence are placed in the
electrical switch matrix such that three keys down cannot produce a fourth "phantom" key by shorting out the matrix. The simplest way to accomplish this is to put all keys in the same common sequence on the same X or Y line of the
switch matrix. As long as the electronics do not see more than two keys on different X and Y lines, which would create a phantom key, it will continue to process the next key depressed. This typically produces four- to five-key rollover
for the most common key sequences.

Key jamming and ghosting
Key ghosting occurs on matrix keyboards for certain combinations of three keys. When these three keys are pressed simultaneously, a fourth keypress is erroneously registered by the keyboard controller.[4] The Apple II keyboard
notoriously produced "thje" under the fingers of a fast typist typing "the" due to ghosting.
Modern keyboards detect ghosting, and instead of registering a fourth key, they will ignore the third key, which is known as jamming. Which keys jam when pressed together differs between brands and models of keyboards.
Due to the keyboard matrix most consumer keyboards use, jamming and ghosting often occur when three out of four keys in a square block on the matrix are pressed, such as QASW or JKUI.
Most music keyboards and some high-end computer keyboards fully use isolation diodes rather than a matrix and can correctly read any combination (chording) of keys pressed in any order and released in any order—they are immune
to both key ghosting and key jamming.[4] Some "gaming keyboards" use a lattice, but give individual diodes to the most frequently-used keys in gaming such as WASD and the arrow keys.
Key jamming is often noticed when using a keyboard to play computer games where many keypresses combine to movement vectors and other, simultaneous activities rather than typing text. The original Star Control game included a
utility to test for key jamming and help the player to determine the best key mapping for their keyboard, since during gameplay it was common for each of the two players to be pressing three or four keys at the same time.
Many computer games and console emulators use the control, alt, and shift keys by default. Computer keyboards typically are designed to detect these keys being activated in addition to others from the character matrix, and this may
prevent key jamming.

See also
Computer keyboard
Keyboard technology
Charlieplexing

References
1. "Braille2000: Keyboard Requirements" (http://www.braille2000.com/brl2000/KeyboardReq.htm). Retrieved 2006-07-19.
2. "Looking for a new keyboard?" (http://www.devhardware.com/forums/peripherals-72/looking-for-a-new-keyboard-947.html). 2004-10-26. Retrieved 2006-07-19.
3. "TechEncyclopedia: n-key rollover" (http://ubm.computerlanguage.com/host_app/search?cid=C008000&def=6e2d6b657920726f6c6c6f766572.htm). Retrieved 2011-12-03. mirror: "TechEncyclopedia: nkey rollover" (https://web.archive.org/web/20070927001201/http://www.techweb.com/encyclopedia/defineterm.jhtml?term=n-keyrollover). Archived from the original (http://www.techweb.com/encyclope
dia/defineterm.jhtml?term=n-keyrollover) on September 27, 2007. Retrieved 2007-09-27.
4. Dribin, Dave. "Keyboard Matrix Help, section 8: "Getting Rid Of Ghosting and Masking" " (http://www.dribin.org/dave/keyboard/one_html/). Retrieved 2008-10-11.
Retrieved from "https://en.wikipedia.org/w/index.php?title=Rollover_(key)&oldid=864245136"

This page was last edited on 16 October 2018, at 01:17 (UTC).
Text is available under the Creative Commons Attribution-ShareAlike License; additional terms may apply. By using this site, you agree to the Terms of Use and Privacy Policy. Wikipedia® is a registered
trademark of the Wikimedia Foundation, Inc., a non-profit organization.

