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Virtex LUT RAM

module ram16x1(q, a, d, we, clk);

output  q;
input d;
input [3:0] a;
input clk, we;
reg mem [15:0];
always @(posedge clk) begin
if(we)
mem[a] <= d;
end

assign g = memia];

endmodule

Synchronous
Write

Asynchronous
Read

http://www-inst.eecs.berkeley.edu/~cs150
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LUT RAM Timing
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Virtex Block RAM

Every block SelectRAM

- synchronous write

- syncrhronous read

- dual-ported

- independent control signals
- independent data widths

- independent CLKA & CLKB
- 4096-bit RAM

http://www-inst.eecs.berkeley.edu/~cs150
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Virtex Block RAM Timing
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Sync RD Cycle - worst & best case
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Timing Specification
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Async RD Cycle - worst & best case

Timing Specification
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WR Cycle - worst & best case

Timing Specification
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Waveform Viewer Timing (1)

* timing figures without delay (Ideal case)

RTL functional simulation

* timing figures with delay

Gate level simulation
with SDF annotation
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Waveform Viewer Timing (2)
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write cycle! One cycle ahead
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Waveform Viewer Timing (3)

Sync READ Async READ
Clk /N N\ VA Y A S
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unintended MEM_RD :
write cycle! One cycle ahead
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LUT as a combination logic block

Input 1-bit Data
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LUT : Async Read

Async READ
N\ N R 4

] MEm_RD ,_I- LUT Data Write

Address : Inputs @

Data : Outputs

The outputs available in the X, Y, 2} ‘ Memory Unit
same cycle where the inputs 2°words
are applied 1-bit per word
Combinational Logic Block :

A set of Boolean Functions

F
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