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Static Random Access Memory, SRAM

7 SRAM : cells use a simple bi-
stable circuit to hold a data bit

o Three states: hold, write, and read

operations
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o
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Figure 13.1 General SRAM cell (b) 4T cell with poly resistors

Figure 13.2 CMOS SRAM circuits
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SRAM (1/2)
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Vl then V2 ‘

response unity-gain line

Static Noise Margin: immunity
the coupled electromagnetic
signals (noise)

SNM

| V2 then Vl
driving input (b) Resistor model

igure 13.5 Writing to an SRAM




FACULTY OF ENGINEERING - ALEXANDRIA UNIVERSITY

SRAM (2/2)
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Figure 13.7 A 2-port CMOS SRAM cell

bit_bar

Figure 13.6 Example of a basic 6-T SRAM cell layout

Figure 13.8 4-cell SRAM group
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SRAM Arrays (1/4
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Figure 13.9 High-level view of an SRAM
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Figure 13.13 Column MUX/DeMUX network for 8-bit words
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SRAM Arrays (3/4
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Figure 3.17 Pre-charge and I/O circuit for a single column
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SRAM Arrays (4/4
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Figure 3.18 Expanded view of column circuitry Figure 13.19 Write circuitry example
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Sensing Operation

(a) Circuit diagram (b) Current flow

Figure 3.20 Example of a sen.sing scheme Figure 3.21 Single-ended differential amplifier
for the read operation

bit
bit

v, =(V"—=Vv") (13.5)

V= Avy = AV —v7) (13.6)

QHE

Figure 3.22 Dual-amplifier scheme for the
sense amplifier network
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An example: A Drowsy SRAM
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RAM (1/3)

Word line

o Dynamic RAM (DRAM)

o Smaller than SRAM
cells
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Figure 3.24 Write and hold operations in a DRAM cell
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DRAM (3/3)
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DRAM Array and Peripheral Circuit
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Divided-Word Line Architectures
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Figure 13.30 Basic for a divided-word Figure 13.31 Logic for a DWL design
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ROM
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Figure 13.33 Logic diagram for a NOR-based ROM Figure 13.35 Map for ROM layout
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Figure 13.34 ROM array using pseudo-nMOS circuitry Figure 13.36 ROM layout based on FET map
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User-Programmable ROMs

0 Electrically-erasable EPROMs (E2PROMs) are used
to store the BIOS code in PC, and allow the user to

A _ L

u P Gate
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(a) Symbo] (ﬁel(l lines .‘ J electric field
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(b) Structure Figure 13.33 Logic diagram for a NOR-based ROM

Figure 13.37 Floating-cate MOSFET
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E2PROMs
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Figure 13.42 EEPROM cell with write line
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Programmable Logic Array, PLA (1/2)
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Figure 13.43 Structure of an AND-OR PLA Figure 13.44 Logic gate diagram of the PLA




(a) AND-OR logic
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(b) NOR-based logic

Figure 13.45 NOR-gate PLA logic
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Figure 13.46 A dynamic CMOS PLA based on NOR gates
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Figure 13.47 Generic NOR-based logic plane
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Figure 13.45 NOR-gate PLA logic




