
DPRAM (Dual Port RAM)
For SW Engineers

Tuan Nguyen-viet

1



Simple DP RAM
• In Simple Simple DP RAM mode, Port in and Port out are available with 

– two address ports (one at Port in and one at Port out) 

– and one data output port (only at Port out). 

• Port in is the write port that performs write operation according to the write address. 

• Port out is the read port that 

– performs read operation according to the read address and 

– outputs the data.
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REF: https://www.intel.com/content/www/us/en/docs/programmable/772350/23-1/simple-dual-port-ram.html



Dual Port RAM

• DP RAM (Random Access Memory) is a type of memory 

– that has two independent access ports, 

• which allows two different devicesdevices or circuitscircuits to read fromread from or 
write towrite to the memory at the same time. 

• In a DP RAM, 

– each port has its own set of addressaddress and controlcontrol signals 

• and can access the memory independently of the other port.• and can access the memory independently of the other port.
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Simple DP RAM (2)

input_data output_data

Write Port/Domain Read Port/Domain

input_addr output_addr
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wr_en rd_en

wr_clk rd_clk

sclr



Simple DP RAM (3)

input_data

wr_clk

output_data

rd_clk

input_addr output_addr
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reset

wr_en rd_en

Task: Do a UVM Testbench for DPRAM shown above, using .do file to run the simulation.



True DPRAM

• In True DP RAM mode, Port A and Port B are available with 

– two address ports (one at Port A and one at Port B) 

– and two data output ports (one at Port A and one at Port B). 

• Both Port A and Port B can perform read and write operations 

– according to the address provided from its address port. 

•• The same addressThe same address is always referenced 

– when read and write operations are happening 

• at the same timethe same time• at the same timethe same time

– at the same port.
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True DPRAM (2)

din_a

dout_b

wr_clk rd_clk

dout_a

din_b
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addr_a

we_a we_b

sclr

addr_b

Sample: We will do a UVM Testbench for TDPRAM shown above.



Typical Applications

It can be used in a variety of applications, 

• such as in communication systems, 

– where data needs to be transferred 

• between multiple devicesdevices or circuitscircuits simultaneously. 

• It can also be used in digital signal processing (DSP) applications, 

– where data needs to be processed by multiple circuitscircuits in parallel.
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Types of DPRAM

• DP RAM can be implemented 

– as a Single Block DP RAM 

– or as a Dual Block DP RAM. 

• In a Single Block DP RAM, 

• the memory array is shared between both ports, 

– whereas in a Dual Block DP RAM, – whereas in a Dual Block DP RAM, 

• there are two separate memory arrays, one for each port.

• DP RAM can also be synchronous or asynchronous. 

–– SynchronousSynchronous DP RAMs have a clock signalclock signal that synchronizes access to both 
ports, 

– while asynchronous DP RAMs do not use a clock signal 

• and instead rely on control signals to coordinate access to both ports.

9



Types of DPRAM (2)

• In general, DP RAMs provide a flexible and efficient way to share data 
between multiple devices or circuits. 

• DP RAM can be used to implement other types of memory as well, such as 

– FIFOs (First-In, First-Out) 

– and LIFO (Last-In, First-Out) – and LIFO (Last-In, First-Out) 

• by controlling the read and write pointers for each port.
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Dual-ported RAM
(https://en.wikipedia.org/wiki/Dual-ported_RAM)

• Dual-ported RAM (DPRAM), also called dual-port RAM, 

– is a type of random-access memory (RAM) 

• that can be accessed via two different buses.

• A simple DPRAM may allow only read accessread access through one of the ports and 
write accesswrite access through the other, 

– in which case the samethe same memory location cannot be accessed – in which case the samethe same memory location cannot be accessed 
simultaneously through the ports 

• since a write operationwrite operation

– modifies the data 

– and therefore needs to be synchronized with 

» a readread

» or another write operationwrite operation.

11



Dual-ported RAM (2)
(https://en.wikipedia.org/wiki/Dual-ported_RAM)

• A dual-port RAM may be built from single-port memory cells

– to reduce cost or circuit complexity, and the performance penalty 
associated with it, 

• which may still allow simultaneoussimultaneous read and write accesses to 
differentdifferent memory locations

– depending on the partitioning of the memory array– depending on the partitioning of the memory array

– and having duplicate decoder paths to the partitions.
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Dual-ported RAM (3)
(https://en.wikipedia.org/wiki/Dual-ported_RAM)

• A true dual-port memory has two independent ports, 

– which means that the memory array is built from dual-port memory-
cells, 

• and the addressaddress, datadata, and controlcontrol lines of the two ports 

– are connected to dedicated IO controllers 

– so that the samethe same memory location can be read through the ports – so that the samethe same memory location can be read through the ports 
simultaneously. 

• A write operation through one of the ports 

– still needs to be synchronized with 

• a read or write operation 

– to the samethe same memory location

» through the other port.
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Examples of DPRAM

DPRAMs have many real-life applications, some of which include:

1. DSP systems: 

– Reqs: DSP systems often require fast and efficient memory access 

• to perform operations on large amounts of data. 

– DPRAMs can be used in these systems to allow multiple DSP circuits to 
access the memory simultaneouslysimultaneously, 

• improving performance 

• and reducing latency.• and reducing latency.

2. Network switches and routers: 

– DPRAM can be used to store and manage 

•• routing tablesrouting tables and other network-related data 

– in switches and routers. 

– With multiple ports, the RAM can be accessed by both the control planecontrol plane and 
the data planedata plane, improving overall system performance and throughput.
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Examples of DPRAM (2)

3. Video processing: 

– DPRAM can be used in video processing systems to store and access video 
frames. 

• This allows multiple processing units to read fromread from and write towrite to the 
memory simultaneouslysimultaneously, 

– enabling real-time video processing.

4. Test and measurement equipment: 

– DPRAM can be used in test and measurement equipment, – DPRAM can be used in test and measurement equipment, 

• such as oscilloscopes and logic analyzers, 

– to simultaneously capture and store data from multiple sources.

5. Medical equipment: 

– DPRAM can be used in medical equipment, such as imaging systemsimaging systems, 

• to store and process large amounts of data in real time. 

– This allows multiple circuits to access the memory simultaneously, 

• improving the speed and accuracy of the medical equipment.
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EXAMPLE DIRECTORY / FOLDER FOR SFIFO UVM USING .DO FILE

Extra Slide
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sync_fifo.v

sfifo_uvm

env

agent

env_top

sfifo_agent.svh

sfifo_agent_pkg.sv

sfifo_driver.svh

sfifo_monitor.svh

sfifo_sequencer.svh
sfifo_sequence_item.svh

sfifo_environment.svh

sfifo_scoreboard.svh
sfifo_environment_pkg.sv

dut

17

tb

tests

env_top

sfifo_interface.sv

sfifo_test.svh

sfifo_test_pkg.sv

sfifo_sequence.svh

sfifo_sequence_pkg.sv

tb_top.sv

seq_lib
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cov_report.txt
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html folder
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Thank YouThank You
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