Wordline row Bitline column by using pins - 1960 etymology

The terms wordline (row) and bitline (column) represent the fundamental architectural grid of
computer memory. Their origin, etymology, and connection to the evolution of memory pins date
back to the rapid transition of computing tech during the 1960s.

1. Etymology: The Origin of the Terms
The terminology stems from how computers naturally organize and process information:

e "Word" Line (Row): In computer architecture, a "word") is the natural unit of data used by
a processor (historically varying from 12-bit, 36-bit, up to modern 64-bit systems). A
wordline acts as a control wire that activates or selects an entire "word" (row) of data at
once.

e "Bit" Line (Column): Coined by mathematician John Tukey in 1947 as a portmanteau of
"binary digit," a "bit" is the smallest unit of data. The bitlines run perpendicular to wordlines
as columns. When a row (word) is selected, individual bits are read from or written to these
vertical data lines.

2. The 1960s Context: Core Memory to Early Semiconductors
Before solid-state silicon chips took over, the 1960s relied heavily on magnetic-core memory.
e The Grid: Core memory consisted of tiny ferrite rings woven together by a literal grid of X

and Y copper wires.

e Evolution: When Robert Dennard invented Dynamic RAM (DRAM) in 1966, engineers
mapped this exact X/Y grid concept directly onto silicon. The "X-lines" became wordlines
(Rows), and the "Y-lines" became bitlines (Columns).

As semiconductor memory density expanded rapidly heading out of the 1960s, engineers hit a
physical barrier: chip package pins.

Every memory cell needs a unique address. If a chip used a flat addressing system, a 64-kilobit chip
would require 16 dedicated address pins just to find a single location (2'¢ = 65,536). Adding power,
ground, and data pins made physical chip packages at the time too massive.

Thus engineers utilized the Wordline/Bitline grid structure to implement Address Multiplexing:
1. Instead of sending the whole address at once, the address pins were split into two phases,
cutting 16 address pins down to 8.

2. Phase 1: The row address is sent down the pins to trigger the correct wordline.

3. Phase 2: The column address is sent down the exact same pins a fraction of a second later to
select the correct bitline.

It cemented the matrix as the backbone of modern RAM
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