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Columbia University Williams Tube CRT-based random access
; memory, 1946. Used on the Manchester Mark I.
Spring 2007 2048 bi)t/s. Mercury acoustic

delay line.
Used in the EDASC,
1947.
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Family Programmed Persistence
Mask ROM at fabrication oo
PROM once [

EPROM 1000s, UV 10 years
FLASH 1000s, block 10 years
EEPROM  1000s, byte 10 years

NVRAM 00 5 years
Magnetic drum memory. 1950s & 60s. SRAM 00 while powered
Secondary storage. DRAM ~ 64 ms
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Designed for burst-mode operation ok o & WS o WE Lupaw
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Load Active Write Read Refresh
Ik
RAS CAS WE action c _/—\_/—\_/F\_/'_\_/_\_/'_\_/_\_/'_\_/F\_/r\_/'_\
1 1 1 NOP RAS
0 0 0 Load mode register Xj \j \f
0 1 1 Active (select row) m'\ f \ F *\ f \ f
1 0 1 Read (select column, start burst)
1 0 0  Write (select column, start burst) WE X j \ j
1 1 0 Terminate Burst
0 1 0 Precharge (deselect row) Addr%@% A(EV //)@V ; Z
0 0 1 Auto Refresh
Mode register: selects 1/2/4/8-word bursts, CAS BA
latency, burst on write
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