
MAX 10 Memory HDL

Last updated 5/19/20



2 © tjEE 3921

MAX10 Memory HDL

These slides review HDL implementation of memory 
in the MAX10 environment

Upon completion: You should be able to design 
register based, inferred and IP based HDL memories 

on the MAX10 platform
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MAX10 Memory HDL

• Three types of MAX10 Memory

• FF based memory using the LEs
• Most efficient for very small memories
• Compiler driven

• M9K Fixed Memory Blocks
• Embedded SRAM block
• 8K bits + 1024 parity bits (9216b)
• MAX 10-M50 has 182 blocks
• 1,456Kb + parity = 1,677,312b total

• User Flash
• User Programmable – 5,888Kb
• Configuration  - 10,752Kb
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MAX10 Memory HDL

• Three ways to implement memory

• FF based memory embedded 

in the LEs

• Inferred Memory

• IP blocks
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MAX10 Memory HDL

• FF based memory embedded in the LEs
• Simple memory
• Static

• N bits wide

• M bits deep

• Synchronous write

• Inefficient for all but the smallest memories
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• FF based memory embedded in the LEs

MAX10 Memory HDL
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• FF based memory embedded in the LEs
64 x 32b 256 x 36b

Equivalent to one M9K block

MAX10 Memory HDL
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MAX10 Memory HDL

• M9K Fixed Memory Blocks

• Functional configurations

• Single-port

• Simple dual-port

• True dual-port (bidirectional dual-port)

• Shift register

• ROM

• FIFO buffers

• Memory Based Multiplier
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MAX10 Memory HDL

• Inferred - Simple Dual-Port RAM
• Basic RAM

• Separate read and write address inputs

• Provides the old data if reading and writing to the same 
address (no write-through)

• Inputs and outputs registered

• To be inferred
• All input ports must be registered
• rd addr, wr addr, web, data in

• Output port must be registered
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MAX10 Memory HDL

• Inferred - Simple Dual-Port RAM
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MAX10 Memory HDL

• Inferred - Simple Dual-Port RAM
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MAX10 Memory HDL

• IP Based - RAM
• Quartus has a series of pre-defined blocks

• They can be created in Quartus - MegaWizard

• They need to be instantiated in our design
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MAX10 Memory HDL

• IP Based - RAM
• MegaWizard process
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MAX10 Memory HDL
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MAX10 Memory HDL
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MAX10 Memory HDL

• IP Based - RAM
• MegaWizard process
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MAX10 Memory HDL

• IP Based - RAM
• MegaWizard files

Component file

Configuration file

HDL file

Instantiation
template
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MAX10 Memory HDL

• IP Based - RAM
• MegaWizard files

LIBRARY ieee;
USE ieee.std_logic_1164.all;

LIBRARY altera_mf;
USE altera_mf.altera_mf_components.all;

ENTITY sram_4KB_MW IS
PORT
(

address : IN STD_LOGIC_VECTOR (11 DOWNTO 0);
clock : IN STD_LOGIC  := '1';
data : IN STD_LOGIC_VECTOR (7 DOWNTO 0);
wren : IN STD_LOGIC ;
q : OUT STD_LOGIC_VECTOR (7 DOWNTO 0)

);
END sram_4KB_MW;

ARCHITECTURE SYN OF sram_4kb_mw IS

SIGNAL sub_wire0 : STD_LOGIC_VECTOR (7 DOWNTO 0);

BEGIN
q    <= sub_wire0(7 DOWNTO 0);

altsyncram_component : altsyncram
GENERIC MAP (

clock_enable_input_a => "BYPASS",
clock_enable_output_a => "BYPASS",
intended_device_family => "MAX 10",
lpm_hint => "ENABLE_RUNTIME_MOD=NO",
lpm_type => "altsyncram",
numwords_a => 4096,
operation_mode => "SINGLE_PORT",
outdata_aclr_a => "NONE",
outdata_reg_a => "CLOCK0",
power_up_uninitialized => "FALSE",
read_during_write_mode_port_a => 

"NEW_DATA_NO_NBE_READ",
widthad_a => 12,
width_a => 8,
width_byteena_a => 1

)
PORT MAP (

address_a => address,
clock0 => clock,
data_a => data,
wren_a => wren,
q_a => sub_wire0

);

END SYN;

HDL file
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MAX10 Memory HDL

• IP Based – RAM
• MegaWizard files

component sram_4KB_MW
PORT
(

address : IN STD_LOGIC_VECTOR (11 DOWNTO 0);
clock : IN STD_LOGIC  := '1';
data : IN STD_LOGIC_VECTOR (7 DOWNTO 0);
wren : IN STD_LOGIC ;
q : OUT STD_LOGIC_VECTOR (7 DOWNTO 0)

);
end component;

Component file

sram_4KB_MW_inst : sram_4KB_MW PORT MAP (
address => address_sig,
clock => clock_sig,
data => data_sig,
wren => wren_sig,
q => q_sig

);

Instantiation template
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MAX10 Memory HDL

• IP Based - RAM
• Implementation into our design
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MAX10 Memory HDL

• IP Based - RAM
• Implementation into our design

8 – ½  M9K blocks (1 word bit / block)


