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The areas in RAM that are used for the display are accessed both by 
the 65C02 microprocessor and by the video display circuits. In 
some computers, this dual access results in addressing conflicts 
(cyde stealing) that can cause temporary dropouts in the video 
display. This problem does not occur in the Apple Ile, thanks to the 
way the microprocessor and the video circuits share the memory. 

The memory circuits in the Apple Ile take advantage of the two­
phase system dock described earlier in this chapter in the section 
"65C02 Timing" to interleave the microprocessor memory accesses 
and the display memory accesses so that they never interfere with 
each other. The microprocessor reads or writes to RAM only during 
00, and the display circuits read data only during 01. 

Dynamic-RAM refreshment 

The image on a video display is not permanent; it fades rapidly and 
must be refreshed periodically. To refresh the video display, the 
Apple Ile reads the data in the active display page and sends it to the 
display. To prevent visible flicker in the display, and to conform to 
standard practice for broadcast video, the Apple Ile refreshes the 
display 6o times per second. 

The dynamic RAM devices used in the Apple Ile also need a kind of 
refresh, because the data is stored in the form of electric charges, 
which diminish with time and must be replenished every so often. 
The Apple Ile is designed so that refreshing the display also 
refreshes the dynamic RAMs. The next few paragraphs explain how 
this is done. 

The job of refreshing the dynamic RAM devices is minimized by the 
structure of the devices themselves. The individual data cells in 
each RAM device are arranged in a rectangular array of rows and 
columns. When the device is addressed, the part of the address that 
specifies a row is presented first, followed by the address of the 
column. Splitting information into parts that follow each other in 
time is called multtplexing. Because only half of the address is 
needed at one time, multiplexing the address reduces the number 
of pins needed for connecting the RAMs. 

Different manufacturers' 64K RAMs have cell arrays of either 128 
rows by 512 columns or 256 rows by 256 columns. Only the row 
portion of the address is used in refreshing the RAMs. 
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