SYNOPSYs’

Silicon to Softwara™

Inferring Microchip SmartFusion2 RAM Blocks
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The Synplify Pro® synthesis tool now supports Microchip® SmartFusion2 devices and
automatically infers the RAM1K18 and RAM64X18 RAM macros that these architectures

include. This application note starts with a general description of the SmartFusion2 RAM block
components, and then describes how to infer them using the Synplify Pro software.

See the following topics for details:
* SmartFusion2 RAM Blocks, on page 2
* Inferring SmartFusion2 RAM Blocks, on page 3
¢ Controlling Inference with the syn_ramstyle Attribute, on page 4
* Using BLK Signal to Reduce Power Consumption, on page 6
* Read/Write Address Collision Checks, on page 6
* RAMINDEX Property Switch, on page 8
¢ Single-Port RAM Coding Style Examples, on page 8
¢ Dual-Port RAM Coding Style Examples, on page 33
* True Dual-Port RAM Coding Style Examples, on page 52
¢ Multiport RAM Examples, on page 65

¢ Current Limitations, on page 69
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SmartFusion2 RAM Blocks

SmartFusion2 devices support two types of RAM macros: RAM1K18 and RAM64X18.

RAM1K18

Here are the main characteristics of the RAM1K18 memory block:
¢ Contains 18,432 memory bits.
* Has two independent data ports, A and B.

* For dual-port mode, both ports of the RAM1K18 block have word widths less than or equal
to 18 bits.

* Can infer a single-port, simple dual-port, and true dual-port RAM.

* For two-port mode, port A is the read port and port B is the write port.
* Has as optional pipelined register at the read data port.

¢ Has synchronous read and write operations.

* Does not allow read and write operations on the same location at the same time. It has no
collision prevention and detection.

* Has a feedthrough write mode available to enable immediate access to the write data.

¢ Allows read from both ports at same location.

RAM64X18

Here are the main characteristics of the RAM64X18 memory block:
* Has two independent read data ports A and B, and one write data port C.
* Has write operations that are always synchronous.
* For both read data ports, the address can be set as synchronous or asynchronous.
* Has two read data ports that have output registers for pipelined mode operation.
¢ Allows read from both ports A and B at the same location.

* Does not allow read and write on the same location at the same time. It has no collision
prevention or detection.

¢ Allows read from both ports at same location.
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Inferring SmartFusion2 RAM Blocks

The Synplify Pro software identifies the RAM structure from the RTL and implements a Smart-
Fusion2 RAM1K18 or RAM64X18 block.

RAM Mapping

The tool implements the RAM based on the following criteria:

1. For true dual-port synchronous read memory, the Synplify Pro software maps to the
RAM1K18 block, regardless of the memory size.

2. For simple dual-port, single-port, or three-port synchronous memory, the software uses
memory size to determine how RAM is mapped:

Memory Size RAM Mapping
4608 bits or more RAM1K18
More than 12 bits and less than 4608 bits RAM64X18
Less than or equal to 12 bits Registers

3. For simple dual-port, single-port, or three-port asynchronous memory, if the size of
memory is 12 bits or more, the software maps to RAM64X18. Otherwise, the synthesis tool
maps to registers.

You can override this default behavior using the syn_ramstyle attribute. See Controlling Inference
with the syn_ramstyle Attribute , on page 4.

Pipelined Register Packing

The Synplify Pro tool can extract a pipelined register at the output of the block RAM and pack it
in the RAM1K18. The RTL view below shows the pipelined register.

rarmi
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The pipelined register gl [7:0] optionally can have asynchronous/synchronous reset or clock
enable. The software does not pack pipelined register gl [7:0] if the register q[7:0] has an
asynchronous/synchronous reset.

Controlling Inference with the syn ramstyle Attribute

Use the syn_ramstyle attribute to manually control how the mapping of SmartFusion2 RAM
blocks:

To Map to ... syn_ramstyle Value
RAM1K18 Isram

RAM64x18 uram

Registers registers

You can apply the attribute globally, or to an individual RAM instance or module.

Here are some additional considerations when using the syn_ramstyle attribute:

¢ If your RTL code includes a true dual-port synchronous read memory, you cannot use
syn_ramstyle = "uram" to infer RAM64X18, because true dual-port mode is not supported. In
this case, the Synplify Pro software ignores the attribute setting and infers RAM1K18.

¢ |f your RTL code includes asynchronous memory, you cannot use syn_ramstyle = "Isram" to
infer RAM1K18, because asynchronous memory is not supported. In this case, the
Synplify Pro software ignores the attribute and infers RAM64X18.

* When you do not want to use RAM resources, use registers as the attribute value, and apply
it on the RAM instance name or the signal driven by the RAM.

* The syn_ramstyle attribute also has these valid values: no_rw_check and rw_check. By default,
the synthesis tool does not generate glue logic for read/write address collisions. Use
syn_ramstyle="rw_check" to insert glue logic for read write address collision. Use syn_ram-
style="no_rw_check" to prevent glue logic insertion. See Read/Write Address Collision
Checks , on page 6 for more information.
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Constraint File Syntax and Example

This is the syntax to add the attribute in a constraint file,. You can apply it on individual
modules or globally:

define_attribute {signalName[bitRange]} syn_ramstyle {string}
define_global_attribute syn_ramstyle {string}

When editing a constraint file to apply the syn_ramstyle attribute, be sure to include the range of
the signal with the signal name. For example:

define attribute {meml[7:0]} syn_ranstyle {registers};
define attribute {men2[7:0]} syn_ranstyle {lsran};
define attribute {nen8[7:0]} syn_ranstyle {urant;

Verilog Syntax and Example
object /* synthesis syn_ramstyle = "string" */;

object is a register definition signal, and he data type is string.

nodul e ram (dat ai n, dat aout, cl k) ;

out put [31:0] dataout;

i nput clk;

input [31:0] datain;

reg [7:0] dataout[31:0] /* synthesis syn_ranstyle="uram */;
/1 QG her code

VHDL Syntax and Example

attribute syn_ramstyle of object : objectType is "string" ;

object is a signal that defines a RAM or a label for a component instance. Data type is string.

library ieee;
use ieee.std | ogic 1164.all;
library synplify;

entity ramt is
port (d : in std_logic_vector(7 downto 0);

addr : in std_|ogic_vector(2 dowto 0);

we : in std_|logic;

clk : in std_logic;

ramout : out std |ogic _vector(7 dowto 0) );
end ram,;

architecture rtl of ramt is

type memtype is array (127 downto 0) of std |ogic vector
(7 downto 0);

signal mem: nemtype;
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-- memis the signal that defines the RAM

attribute syn ranstyle : string;
attribute syn ranstyle of mem: signal is "lsranf;
-- QG her code

Using BLK Signal to Reduce Power Consumption

By default, the tool fractures wide RAMs by splitting the data width to improve timing.

From Synplify® Pro 2014.09M-SP2 onwards, the tool is enhanced to use BLK pin of the RAM for
reducing power consumption, by fracturing wide RAMs on the address width.

To enable this feature, set global option low_power_ram_decomp 1 in the project file (*.prj). The tool
uses the global option to fracture wide RAMSs on the address width, to infer RAM in the low
power mode. The tool uses the BLK pin to select RAM for a particular address and OR gates at
the output to select an output from RAM blocks.

The control of the individual RAM inference to turn on or turn off low power mode is supported
through the synthesis attribute syn_ramstyle.

Add syn_ramstyle = "low_power" to turn on low power inference if the global option is set to off.
Add syn_ramstyle = "no_low_power" to turn off low power inference if the global option is on.

Read/Write Address Collision Checks

The Synplify Pro synthesis software does not check for read/write address collisions when it
infers RAM. The tool does not insert glue logic around RAM to prevent read/write address
collisions during write operations.

If read and write to the same address occurs simultaneously in your design, explicitly specify
checking by setting the syn_ramstyle="rw_check" attribute or enabling the Read Write Check on RAM
option on the Implementation Options Device panel. The tool then inserts glue logic around the RAM
to prevent read/write address collision during the write operation, while retaining the RTL
behavior.

The RAM has different operating modes, which determine behavior when collisions occur:

Write-First mode Write operations precede read when a collision occurs. Data is first written into
memory and then the same data is read.

Read-First mode Read operations precede write when a collision occurs. Old data is read first and
then new data is written into memory.

No change mode The output of the RAM does not change when a collision occurs.
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If the Read Write Check on RAM option is enabled, the tool behaves as follows:

* The SmartFusion2 RAM1K18 architecture supports Write-First mode (active feedthrough
mode) and No Change mode (disabled feedthrough mode), when used as single-port RAM.
When a single-port RAM with Write-First mode is mapped to RAM1K18, there is no glue logic
around the RAM.

* RAM written in Read-First mode is mapped to RAM64X18, because it supports asynchro-
nous read mode. No glue logic is created.

* When you try to map Read-First mode RAM to RAM1K18 using the syn_ramstyle="Isram” attri-
bute, the attribute value is ignored and the RAM is mapped to registers.

* For No Change mode, no glue logic is created because the RAM output does not change
when a collision occurs.

¢ For simple dual-port and true dual-port RAM in Write-First mode, glue logic is created. Glue
logic is also created for single-port RAM when it is mapped to RAM64K18.

¢ If a read/write check creates glue logic, the pipelined register cannot be packed into the
block RAM.
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RAMINDEX Property Switch

To disable generation of the RAMINDEX property in RAM1K18 RT and RAM64X18 RT RAM
blocks, add the di sabl e_r ani ndex switch to the project file (prj):

Usage (disable RAM NDEX): set _option -disable ramndex 1

Single-Port RAM Coding Style Examples

Here are examples of coding styles that infer RAM1K18 and RAM64X18 RAM blocks for single-
port (SP) RAM.

Example 1:
Example 2:

Example 3:
page 11

Example 4:
page 12

Example 5:
page 13

Example 6:
on page 14

Example 7:

Example 8:
page 17

Example 9:
page 18

Example 10

Single-Port RAM, RAM1K18 Write-First Mode, on page 9
Single-Port RAM, RAM64X18 Write-First Mode, on page 10
Single-Port RAM with Pipelined Register, RAM1K18 Write-First Mode, on

Single-Port RAM with Pipelined Register, RAM64X18 Write-First Mode, on

SP RAM with One Pipelined Register on Read Port, No Change Mode, on

SP RAM with One Pipelined Register on the Read Port, Write-First Mode,

Single-Port RAM with One Pipelined Register on the Read Port, on page 16
Synchronous Read Without Pipelined Register, No Change Mode, on

SP RAM with Asynchronous Read, RAM64X18 Read-First Mode, on

: Asynchronous Read with Pipelined Register, RAM64X18 Read-First

Mode, on page 19

Example 11

Example 12:
Example 13:
Example 14:

page 24

Example 15:

on page 25

Example 16:

: Single-Port RAM, RAM1K18 No Change Mode, on page 20

Single-Port RAM with Output Registers (VHDL), on page 21

Single Port RAM with Asynchronous Read (VHDL), on page 23

SP RAM with Synchronous Reset for Pipelined Register, RAM64x18, on

Synchronous Reset for Pipelined Register and R/W Check, RAM64x18,

Single Port RAM1K18 (VHDL), on page 26
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e Example 17: Single Port RAM with syn_ramstyle = "low_power" and Global Power
Option Off, on page 29

e Example 18: Single Port RAM with syn_ramstyle = "no_low_power" and Global Power
Option On, on page 31

Example 1: Single-Port RAM, RAM1K18 Write-First Mode

The following design is a single-port RAM with synchronous read/write. The same address is
used for read and write operations in Write-First mode. The FPGA synthesis tool infers
SmartFusion2 RAM1K18.

modul e ram si ngl eport _addreg (cl k, w, addr, di n, dout ) ;
i nput clk;

input [17:0] din;

i nput w;

input [9:0] addr;

output [17:0] dout;

reg [9:0] addr_reg;
reg [17:0] nem[0:1023] ;

assi gn dout = nenjaddr_req];

al ways @ posedge cl k)

begi n
addr_reg <= addr;
if(w)
menj addr] <= din;
end
endnodul e
I - -—r ram1

[5G Lt 0501 0] pediilend RADORI0
pmbipent [3ATA1T 0]
addr_reg|e:0] [~ 7] COUTIT) LRI O~
gt 1/ ADOR[0] ' o —
—

WESD]
CLK

mem[17:0]

Resource Usage Report for ram_singleport_addreg
This section of the log file (srr) shows resource usage details.
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Mapping to part: m2s050tfbga896std
Cell usage:
RAM1K181 use

Sequential Cells:
SLE Ouses

Example 2: Single-Port RAM, RAM64X18 Write-First Mode

The following design is a single-port RAM with synchronous read/write. The same address is
used for read and writes operation in Write-First mode. The FPGA synthesis tool infers SmartFu-
sion2 RAM64X18.

nmodul e ram si ngl eport _addreg (cl k, w, addr, di n, dout ) ;

i nput cl k;

input [17:0] din;
i nput wr;

i nput [5:0] addr;

output [17:0] dout;

reg [5:0] addr_reg;
reg [17:0] mem[O0: 64] ;

assi gn dout = nenjaddr_req];
al ways@ posedge cl k)

begi n
addr _reg <= addr;
if(w)
nenfaddr] <= din;
end
endnodul e

T b ram1
8005 0] —qumpepebabent D[50] Q0] el et RAOORE 0]
. Lt 1427 0]
addr_reg[5:0] o DOUTIITO] et OUT17:0] =
]L‘—- WADDR{S 0] ! -
(o vy
inf1 s N e
mem[17:0]
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Resource Usage Report for ram_singleport_addreg

Mapping to part: m2s050tfbga896std

Cell usage:
CLKINT1 use
RAM64x181 use

Sequential Cells:
SLE 0 uses
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Example 3: Single-Port RAM with Pipelined Register, RAM1K18 Write-First Mode

The following design is a single-port RAM with one pipelined register on the read port in Write-
First mode. The FPGA synthesis tool infers SmartFusion2 RAM1K18.

nmodul e ram si ngl eport _pi pereg (cl k, we, addr, d, q);

input [7:0] d;
i nput [9:0] addr;
i nput clk, we;

reg [9:0] addr_reg;
output reg [7:0] q;

reg [7:0] nmem[1023:0]

al ways @ posedge cl k) begin
addr_reg <= addr;

i f(we)

menf addr] <= d;

end

al ways @ (posedge clk )
begi n

q <= menjaddr_req];
end
endnodul e

[ e
oy o

ram1

1841 ‘ R HE]

RADDATHD]

addr_reg[9:0]
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Resource Usage Report for ram_singleport_pipereg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K181 use

Sequential Cells:
SLEOQ uses

Example 4: Single-Port RAM with Pipelined Register, RAM64X18 Write-First Mode

The following design is a single-port RAM with one pipelined register on the read port in Write-
First mode. The FPGA synthesis tool infers SmartFusion2 RAM64X18.

nodul e ram si ngl eport _pi pereg(cl k, we, addr, d, q);

input [7:0] d;
i nput [5:0] addr;
i nput clk, we;

reg [5:0] addr_reg;
output reg [7:0] q;

reg [7:0] mem[63:0]

al ways @ posedge cl k) begin
addr_reg <= addr;

i f(we)

menf addr] <= d;

end

al ways @ (posedge clk )
begi n

g <= nenjaddr_req];
end
endnodul e

[ = —a—t ) rami
SEET] gyt GG CiS0] et ] RACDASA]
o
2 DaraT0) — = -
acdr_roglS0l ] VORI gouTr el pror— OFO oSl fep—TT
[we —= WIS _—
- e b al7:0]
mem{7:0]
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Resource Usage Report for ram_singleport_pipereg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1 use

RAM64x18 1 use

Sequential Cells:
SLEO uses

Example 5: SP RAM with One Pipelined Register on Read Port, No Change Mode

The following design is a single-port RAM with one pipelined register on the read port (sync-
sync), with No Change mode. The FPGA synthesis tool infers SmartFusion2 RAM64X18. The
pipelined register is mapped outside the RAM along with logic for No Change mode.

nodul e ram si ngl eport _pi pereg(cl k, we, a, d, ql);

input [7:0] d;
input [7:0] a;
i nput clk, we;

reg [7:0] q;
output [7:0] qi;

reg [7:0] qi;
reg [7:0] nmem][255:0];

al ways @ posedge cl k)
begi n
if(we)
menja] <= d;
el se
q <= nenja];
end
al ways @ (posedge cl k)
begi n
gl <= q;
end
endnodul e
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Resource Usage Summary for ram_singleport_pipereg
Mapping to part: m2s050tfbga896std

Cell usage:

R&DDRIT0

DAAT 0

Wal DR[T 1)

WE]
CLK

ram1

DOUTITo]

mem[7.0]

e
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un1_we

CLKINT1 use
RAM64x182 uses

CFG11 use
CFG38 uses

Sequential Cells:

SLE18 uses

b D70 G[T0]

ql7:0]

= 1
g T[] Q70 '-H-NM;:’

ql[7:0]

Example 6: SP RAM with One Pipelined Register on the Read Port, Write-First Mode

The following design is a single-port RAM with one pipelined register on the read port (sync-
sync) with Write-First mode. The FPGA synthesis tool implements two SmartFusion2 RAM64X18

blocks.

nmodul e ram si ngl eport _pi pereg(cl k, we, a, d, ql);
input [7:0] d;
input [7:0] a;
i nput clk, we;

reg [7:0]

q;

output [7:0] qi;

reg [7:0]

ql;

reg [7:0] mem][255:0];
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[F 75}
SATO] OS] Q%] pepedg 7 0]

begi n
if(we)
nmenja] <= d;
end
al ways @ (posedge cl k)
begi n
i f(we)
q <= d;
el se
q <= nenfa];
ql <= q;
end
endnodul e
rami
e
| ) B — DATH T 0]
[Er % o] W:00RTS) pouTr
q_4[7:0]
mem[7:0]

ql7:0] q1[7:0]

Resource Usage Summary for ram_singleport_pipereg
Mapping to part: m2s050tfbga896std

Cell usage:
CLKINT1 use
RAM64x182 uses

Sequential Cells:
SLEO uses

Synopsys Confidential Information

Copyright © 2021 Synopsys, Inc. All rights reserved.



16
Inferring Microchip SmartFusion2 RAM Blocks

Example 7: Single-Port RAM with One Pipelined Register on the Read Port

The following design is a single-port RAM with one pipelined register on the read port (sync-
sync). The FPGA synthesis tool implements two SmartFusion2 RAM64X18 blocks.

nodul e ram si ngl eport _pi pereg(cl k, we, a, d, ql);

input [7:0] d;
input [7:0] a;
i nput clk, we;

reg [7:0] q;
output [7:0] qi;

reg [7:0] qil;
reg [7:0] mem [ 255:0]

al ways @ posedge cl k)
begi n
i f(we)
nenfal <= d;
end

al ways @ (posedge cl k)
begi n
q <= nenfa];
ql <= q;
endnodul e

rami

|l a] - DATAT 1) ] -t

W [r8 rh 70
] DOUTZ:0! OF8]  OFD -~ oEsl ofa —U-E]—LM}
| = S viconA[T) el pE R e o5 ol crol =,

]
WE WE[0] , ,
e I s al7:0] Q17:0]

mem[7.0]

Resource Usage Summary for ram_singleport_pipereg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM64x182 uses

Sequential Cells;
SLEO uses
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Example 8: Synchronous Read Without Pipelined Register, No Change Mode

The following design is a single-port RAM with synchronous read without pipelined register
(sync-async) using No Change mode. The FPGA synthesis tool implements two SmartFusion2
RAMG64X18 blocks, along with logic for No Change mode.

nmodul e ram si ngl eport _pi pereg(cl k, we, a,d, q);
input [7:0] d;

input [7:0] a;

i nput clk, we;

output [7:0] q;

reg [7:0] q;

reg [7:0] nem][255:0];

al ways @ posedge cl k)

begi n
if(we)
menja] <= d;
el se
q <= nenfa];
end
endnodul e
rami
— RADDR[T 0]
(a0 ) —— DATA[T 0] —0-—}- .
[a[7:0 L WADDR[7:0] DouTE-0] -fm_L‘- D[7-0] Qo] "M‘L@>
: 0 —
ck oLk q[7:0]
mem([7:0]

unl_we
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Resource Usage Summary for ram_singleport_pipereg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM64x182 uses

CFG11 use

CFG38 uses

Sequential Cells:
SLE10 uses

Example 9: SP RAM with Asynchronous Read, RAM64X18 Read-First Mode

The following design is a single-port RAM with asynchronous read in Read-First mode. The FPGA
synthesis tool infers SmartFusion2 RAM64X18.

nodul e test RTL (dout, addr, din, we, clk);

paraneter data w dth = 10;
par aneter address_wi dth = 6;
paraneter ramsize = 64;

output [data wi dth-1:0] dout;

i nput [data width-1:0] din;

i nput [address_wi dt h-1: 0] addr;
i nput we, clk;

reg [data width-1:0] nem[ramsize-1:0];

al ways @posedge cl k) begin
//register the address for read operation
if(we) addr] <= din;
end

assi gn dout = menjaddr];

endrodul e
rami
RADDR[S:0]

[iN[3:0] = DATA[S:0] o
addr(5:0] WADDR[5:0] poUTED] -WL@_;?

[we —— «— wE[o]

:C|K-:_'_'_':..—-— CLK

mem[9:0]
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Resource Usage Summary for test RTL

Mapping to part: m2s050tfbga896std
Cell usage:
RAM64x181 use

Sequential Cells:
SLEO uses

Example 10: Asynchronous Read with Pipelined Register, RAM64X18 Read-First Mode

The following design is a single-port RAM with asynchronous read and pipelined register at its
output in Read-First mode. The FPGA synthesis tool infers SmartFusion2 RAM64X18.

nodul e test (dout, addr, din, we, clk);
paraneter data width = 10;

paranet er address_w dth = 6;

paraneter ramsize = 64;

output reg [data w dth-1:0] dout;
input [data wi dth-1:0] din;
i nput [address_wi dth-1:0] addr;
i nput clk;
i nput we;
wire[data w dt h-1: 0] dout_net;
reg[data_wi dth-1:0] mem [ramsize-1:0];
al ways @ posedge cl k) begin

if (we)

nmenj addr] <= din;

end
assi gn dout _net = menjaddr];

al ways @ posedge cl k) begin
dout <= dout net;

end
endnodul e
- ram1
= [ADORS0)
din[®0] ——= iy S ChATALS 0] D- L= o

addr{5:0] :;m— J-DL WADDR[50] DOUTRO) lﬁ! D) ofe0] lmﬂl__;'

we WE] -

= et dout[9:0]

mem[9:0]
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Resource Usage Summary for test

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM64x181 use

Sequential Cells:
SLEO uses

Example 11: Single-Port RAM, RAM1K18 No Change Mode

The following design implements a single-port RAM with No Change mode. The FPGA synthesis
tool infers SmartFusion2 RAM1K18 without glue logic for read/write collision check.

nodul e test RTL (dout, addr, din, we, clk, en);
paraneter data width = 9;

par aneter address_wi dth = 10;
par aneter ramsize = 1024;

output reg [data wi dth-1:0] dout;

i nput [data width-1:0] din;

i nput [address_wi dt h-1: 0] addr;

i nput we, clk, en;

reg [data width-1:0] nem[ramsize-1:0];

al ways @ posedge cl k)

begi n
if (!'en)
begi n
i f(we)
nmenjaddr] <= din;
el se
dout <= nenfaddr];
end
end
endnodul e

Synopsys Confidential Information Copyright © 2021 Synopsys, Inc. All rights reserved.



21
Inferring Microchip SmartFusion2 RAM Blocks

) ram1
[addE0] = — EEV
(GBI = o R — 1 _
o LW — DOUTHO] (el 030 0B0] fee—EGHE U]
[ ‘|>0 _'_1_3-‘—'— weer L
o GLK dout[8:0]
dout6 uni_we
mem|[8:0]
e
C
_'—I_L
L/
dout3 dout_1_sqmuxa

Resource Usage Summary for test RTL

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K181 use

CFG11 use

CFG21 use

CFG39 uses

Sequential Cells:
SLE10 uses

Example 12: Single-Port RAM with Output Registers (VHDL)

The following design is a single-port RAM with output registers. The FPGA synthesis tool infers
SmartFusion2 RAM64X18.

library ieee;
use ieee.std_| ogic_1164. al |
use ieee.std | ogi c_unsigned.all;
entity ramsingl eport_outreg is
port (d: in std logic vector(7 dowto 0);
a: ininteger range 127 downto O;
we: in std_|ogic;
clk: in std_logic;
g: out std logic vector(7 dowmto 0) );
end ram si ngl eport_outreg;
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architecture rtl of ramsingleport_outreg is
type memtype is array (127 downto 0) of
std_logic_vector (7 downto 0);

signal mem nemtype;

begi n
process(cl k)
begi n
if (clk'event and clk="1") then
q <= nen(a);
if (we="1") then
nen(a) <= d;
end if;
end if;
end process;
end rtl;
rami
= RADDR[E:0]
L[7:0] e bl 05747 0] ~— .
a[6:0] ] =] 20085 0] pouTzo| -ﬂ'm—u o[ro] Qo) [7:0]
clk = cLk q[7:0]
mem|[7:0]

Resource Usage Summary for ram_singleport_outreg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM64x181 use

Sequential Cells:
SLEO uses
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Example 13: Single Port RAM with Asynchronous Read (VHDL)

The following design is a single-port RAM with asynchronous read. The FPGA synthesis tool
infers SmartFusion2 RAM64X18.

library ieee;

use ieee.std | ogic 1164.all;

use ieee.std_| ogi c_unsigned. all;
entity ramsingleport_noreg is

port (d : in std_logic_vector(7 downto 0);
a: in std logic vector(6 dowto 0);

we : in std_|logic;

clk : in std_logic;

g : out std |ogic vector(7 downto Q) );
end ram si ngl eport _nor eg;

architecture rtl of ramsingleport_noreg is
type memtype is array (127 downto 0) of
std_| ogi c_vector (7 downto O);
signal mem nemtype
begi n
process (cl k)
begi n
if rising_edge(clk) then
if (we ="1") then
men{conv_i nteger (a)) <= d;
end if;
end if;
end process;
g <= men{conv_integer (a));
end rtl;

ram1
RADDR[6:0]
DATA[7:0] o
WADDR[6:0] PUTITOl ] : r0] =
WE[0]
CLK
mem[7:0]
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Resource Usage Summary for ram_singleport_outreg

Mapping to part: m2s050tfbga896std
Cell usage:
RAM64x181 use

Sequential Cells:
SLEOQ uses

Example 14: SP RAM with Synchronous Reset for Pipelined Register, RAM64x18

The following design is a single-port RAM with synchronous reset for pipelined register. The
FPGA synthesis tool infers SmartFusion2 RAM64x18.

nodul e ram singl eport_witefirst pipe areset(clk,we, a,d,ql, reset);
input [7:0] d;

input [7:0] a;

i nput clk, we,reset;

reg [7:0] q;

output [7:0] qi;

reg [7:0] qil;

reg [7:0] mem][255:0];

al ways @posedge cl k) begin
i f(we)

menfa] <= d;

end

al ways @ (posedge cl k)
begi n
i f(we)
q <= d;
el se
q <= nenfa];
end
al ways @ (posedge clk )
begi n
if (reset)
ql <= 0;
el se
ql <= q;
end
endnmodul e
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. ram1
il FLT AT S
A = = |
|f-":"'-. - [ COUTTO| - Letn et )
e e o | Fomriowa wu i ove o) (LT
i el Cx - al7:0]
a4/ qif70]
mem| T.0]

Resource Usage Report for ram_singleport_writefirst_pipe_areset

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1luse

RAM64x18 2 uses

CFG1 1luse

Sequential Cells:
SLE 0 uses

Example 15: Synchronous Reset for Pipelined Register and R/W Check, RAM64x18

The following design is a single-port RAM with synchronous reset for pipelined register. The
syn_ramstyle attribute is set to rw_check. The FPGA synthesis tool infers SmartFusion2
RAMG64X18 with glue logic.

nmodul e ram singl eport_witefirst pipe areset(clk,we, a,d, ql, reset);
input [7:0] d;

input [7:0] a;

input clk, we, reset;

reg [7:0] q;

output [7:0] g1

reg [7:0] qi;

reg [7:0] nem|[255:0] /* synthesis syn_ranstyl e="rw check" */;
al ways @ posedge cl k) begin

if(we)

menfal <= d;

end

al ways @ (posedge cl k)

begi n

i f(we)

q <=d;

el se

q <= menjal;

end

al ways @ (posedge clk )
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begi n

if (reset)
gl <= 0
el se

ql <= q;
end
endnodul e

rami

Tt o

T e WRSDS[T 3] COUTT O] et ~ T T
== JT —
qi[7:0]
mem{7:0]

Resource Usage Report for ram_singleport_writefirst_pipe_areset

Mapping to part: m2s050tvf400std
Cell usage:

CLKINT 1 use

RAM64x18 2 uses

CFG1 1 use

CFG3 8 uses

Sequential Cells:
SLE 17 uses

Example 16: Single Port RAM1K18 (VHDL)

The following design is a VHDL example for RTG4 RAM, with Read-Enable set to read from
RAM, and output of RAM set to O when Read-Enable is de-asserted.

RTL
library ieee;
use ieee.std_| ogic_1164. al |
use ieee.std | ogic_unsigned.all;
entity ramtest is
port (d: in std_|ogic_vector(7 downto 0);
a: in integer range 127 downto O;
we: in std_|ogic;
re: in std_|ogic;
clk: in std_l ogic;
g: out std_|ogic_vector(7 downto 0) );
end ramtest;
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architecture rtl of ramtest is
type memtype is array (127 downto 0) of std |logic_vector (7 downto 0);

signal mem nemtype;
attribute syn ranstyle :

string;

attribute syn ranstyle of nmem:

begi n
process(cl k)
begi n

si gnal

if (clk'event and clk="1") then

--q <= men(a);
if (we='1") then
men(a) <= d;
end if;
if (re='1") then
q <= nen(a);
el se
g <= "00000000";
end if;

end if;
end process;

end rtl;

SRS View (RTL View)

raml

Pt ADDR[6 0]

[d[70

[a[6:0 ®=4 \\/ADDR[6:0]

WEIO]
[ck —=—

DATA[7 0]

= =

—1 CLK

DOUT[7.0] |

mem([7:0]
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is "lsranf;

q_3[7:0]

>
 D[70]  QI7:0] et 7 0] =

q[7:0]
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Resource Usage
Cell usage:

CLKINT 1 use

CFG1 1 uses
CFG2 8 uses
SLE 1 uses

Block Rams (RAM1K18): 1

SRM (Technology) View

IR B

28
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Example 17: Single Port RAM with syn_ramstyle ="low_power" and Global Power
Option Off

RTL
nmodul e test (cl ka, wea, addr a, dat ai na, qa) ;
paraneter addr_ width = 11;
paraneter data width = 21;
i nput cl ka, wea;
input [datawidth - 1 : 0] dataina;
input [addr_ width - 1 : 0] addra;

output reg [data width - 1 : 0] ga;

reg [data width - 1 : 0] mem[(2**addr_width) - 1 : 0]/* synthesis syn ranstyle =
"l ow_power" */;

al ways @ (posedge cl ka)

begi n
i f(wea) nenjaddra] <= dataina;
el se
ga <= nenjaddra];
end
endnodul e

SRS (RTL) View

L £
[o0:4] freal g ;
ol 2e 9] ol aw o Jp——————lip qu[ 2. @]
raml [ra 8]
o la il L R poutl2e:e ] - =
[=:a]
datairal 2 0]l 1 paral el mem[20.0)ram1) P
asdral 1 ] = AL oor[1e:e ) clock = lesticiea ; :
X | s . syn_ramstyle = low_power
- manowiie:e}
ool wit (8]
ruml 28271

unl_wea
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SRM (Technology) View

Resource Usage

Cell usage:

CLKINT 1 use
CFG1 2 uses
CFG2 23 uses
CFG4 21 uses
SLE 23 uses

Block RAMs (RAM1K18) : 4 - RAMs inferred in low-power mode

Total LUTs: 46

Synopsys Confidential Information
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Example 18: Single Port RAM with syn_ramstyle ="no_low_power" and Global Power
Option On

RTL
nmodul e test (cl ka, wea, addr a, dat ai na, qa) ;
paraneter addr_ width = 11;
paraneter data width = 21;

i nput cl ka, wea;

input [datawidth - 1 : 0] dataina;

input [addr_ width - 1 : 0] addra;

output reg [data width - 1 : 0] ga;

reg [data width - 1 : 0] mem[(2**addr_width) - 1 : 0]/* synthesis syn ranstyle =
"no_l ow _power" */;

al ways @ (posedge cl ka)

begi n
i f(wea) nenjaddra] <= dataina;
el se
ga <= nenjaddra];
end
endnodul e

SRS (RTL) View

< Lhsliilbe L 20 BT [ 2w
R
datat ra[ 3 0 ) D= aTal 28 ®

. "

wxleal 12 @) e WoR|
I [ i@ #

i1 g W ]

29 @]

[ "

- Do

[SLET ¥
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SRM (Technology) View

Resource Usage

Cell usage:
CLKINT 1use
SLE 0 uses

RAM/ROM usage summary
Total Block RAMs (RAM1K18) : 3 of 952 (0%)
Total LUTs: O
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Dual-Port RAM Coding Style Examples

Here are examples of inferring RAM1K18 and RAM64X18 RAM blocks for dual-port (DP) RAM:
e Example 19: Simple Dual-Port RAM, RAM1K18 Write-First Mode, on page 33
¢ Example 20: Simple Dual-Port RAM, RAM64X18 Write-First Mode, on page 34

e Example 21: Simple Dual-Port RAM1K18 RAM with Pipelined Register, Write-First
Mode, on page 35

e Example 22: Simple Dual-Port RAM64X18 with Pipelined Register, Write-First Mode,
on page 37

e Example 23: Simple Dual-Port RAM Asynchronous Read, RAM64X18 Read-First
Mode, on page 38

* Example 24: Asynchronous Read and Pipelined Register with Clock Enable
RAM64X18, on page 39

¢ Example 25: Simple Dual-Port RAM with Output Register, on page 40

¢ Example 26: DP RAM with Output Register and Read Address Register (VHDL), on
page 41

¢ Example 27: DP RAM with Read Address Register (512 x 36 Configurations), on
page 43

* Example 28: DP RAM with Asynchronous Reset for Pipelined Register, on page 44

¢ Example 29: Simple Dual-Port RAM with Output Register Using R/W Check, on
page 45

¢ Example 30: Simple Dual-Port RAM with Enable on Output Register, on page 46
¢ Example 31: Simple Dual-Port RAM1K18 in Low Power Mode, on page 47
¢ Example 32: Simple Dual-Port RAM64x18 in Low Power Mode, on page 50

Example 19: Simple Dual-Port RAM, RAM1K 18 Write-First Mode

The following design is a simple dual-port (two-port) RAM with synchronous read/write opera-
tions. Different read and write address are used in Write-First mode. The FPGA synthesis tool
infers SmartFusion2 RAM1K18.

nodul e ram 2port _raddreg(clk, w, raddr, din, waddr, dout);
i nput clk;

input [31:0] din;

i nput w;

input [9:0] waddr, raddr;

output [31:0] dout;
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reg [9:0] raddr_reg;
reg [31:0] mem[0:1023];

assign dout = nenjraddr_reg] ;

al ways@ ( posedge cl k)

begi n
raddr_reg <= raddr;
if (w)
nenfwaddr] <= din;
end
endnmodul e

T en [ : ram1
raddr{9:0)] "= — ER Dfao]  ajeo) '-M_EJ.- RADDREO|
- bt 0T O]
raddr_reg[9:0] X _ o
. 20ICR(310] pouTRET Ol '-ﬂ'ﬁﬂ‘_w.-—-"
= WED]
waddr[9.0] = — ] cux

GN[310] e

mem[31:0]

Resource Usage Report for ram_2port_raddreg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K182 uses

Sequential Cells:
SLEO uses

Example 20: Simple Dual-Port RAM, RAM64X18 Write-First Mode

The following design is a simple dual-port RAM with synchronous read/write operations.
Different read and write addresses are used in Write-First mode. The FPGA synthesis tool infers
SmartFusion2 RAM64X18.

nmodul e ram 2port_raddreg(clk, w, raddr, din, waddr, dout);
i nput cl k;

input [17:0] din;

i nput wr;

i nput [5:0] waddr, raddr;

output [17:0] dout;
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reg [5:0] raddr_reg;
reg [17:0] nmem[0:63];

assign dout = nenjraddr_req] ;

al ways @ posedge cl k)

35
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begi n
raddl'_r eg <= raddr;
if(w)
menj waddr] <= din;
end
endnodul e
- o
radd EEZZ' ) bt D150) Q0] g2y =
1T i
raddr_reg[5:0] ;
-
wadd5:0] -_ ) ™
din[17:0] = o

ram1
RADDR[S 0]

:‘\A—p{"ro] 170

DOUTI O out[17 0] i
WADDR(5 0] nrol  p=eem [17.0]
VD]
CLK

mem[17:0]

Resource Usage Summary for ram_2port_raddreg

Mapping to part: m2s050tfbga896std

Cell usage:
CLKINT 1 use
RAM64x18 1 use

Sequential Cells;
SLE 0 uses

Example 21: Simple Dual-Port RAM1K18 RAM with Pipelined Register, Write-First Mode

The following design is a simple dual-port (two-port) RAM with synchronous read/write
operations and pipelined register, in Write-First mode. The FPGA synthesis tool infers
SmartFusion2 RAM1K18. The output pipelined register doutl is not packed into the RAM; only

register dout is packed in the RAM.

nmodul e ram 2port _pi pe(cl k, w, raddr, di n, waddr, dout 1) ;

i nput clk;

input [17:0] din;

i nput w;

input [9:0] waddr, raddr;
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output [17:0] doutl ;
reg [9:0] raddr_reg;
reg [17: 0] mem[0:1023];
reg [17:0] dout, doutl;

al ways@ posedge cl k)
begi n
raddr_reg <= raddr;
dout <= nenjraddr_req];
if(w)
nmenfwaddr] <= din;

end

al ways @ posedge cl k)
begi n

dout 1 <= dout;
end

endnodul e

il £ rami
[ o p— - mapapa

raoa_reg 0] g o ' Ln-“—- I-Ml"-m
r wesanpn BOUTETS -hu-u—umq apeg - Inm-n aprs T —

e | i aouf170] de117.0)

["‘““1"‘" =P CLK
oy

TTFF

e[ 1700

Resource Usage Report for ram_2port_pipe

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K181 use

Sequential Cells:
SLE18 uses

Synopsys Confidential Information Copyright © 2021 Synopsys, Inc. All rights reserved.



37
Inferring Microchip SmartFusion2 RAM Blocks

Example 22: Simple Dual-Port RAM64X18 with Pipelined Register, Write-First Mode

The following design is a simple dual-port (two port) RAM with synchronous read/write
operation with pipelined register in Write-First mode. The FPGA synthesis tool infers
SmartFusion2 RAM64X18. The output pipelined register dout is not packed in the RAM.

nodul e ram 2port_pi pe(cl k, w, raddr, di n, waddr, dout, rst);

i nput clk;

input [17:0] din;

input w, rst;

input [5:0] waddr, raddr;

output [17:0] dout;
reg [5:0] raddr_reg;
reg [17:0] nmem[0:63];
reg [17: 0] dout?2, dout;
wire [17:0] doutl;

assign doutl = nenfraddr _reqg] ;

al ways @ posedge cl k)
begi n
raddr_reg <= raddr;
dout 2 <= dout 1;
if(w)
menfwaddr] <= din;

end

al ways @posedge cl k or negedge rst)

begi n
if (~rst)
dout <= 8' bO;
el se
dout <= dout 2;
end
endnodul e
Er__:z——!—!:-—i rami
(T —ppppbll—t o) “ i - T o
raddr_req[5.0| [ A BUTrE] o "'J—Er_.m;'ﬂ_l - LT EE -WEEE_--
[ 1 - 3
T dow17:0]
mem{ 17.0]
= _;:_‘;o—

il 55 douts
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Resource Usage Summary for ram_2port_pipe

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 2 uses

RAM64x18 1 use

Sequential Cells:
SLE 18 uses

Example 23: Simple Dual-Port RAM Asynchronous Read, RAM64X18 Read-First Mode

The following design is a simple dual-port RAM with asynchronous read in Read-First mode. The
FPGA synthesis tool infers SmartFusion2 RAM64X18.

nodul e test RTL (addr, addw, we, clk , data out, data in);

par amret er ADDR W DTH = 6;
par amet er ADDW W DTH = 6;
par anet er DATA WDTH = 10;

par aneter MEM DEPTH = 64,

i nput [ ADDR W DTH 1: 0] addr ;

i nput [ ADDW W DTH- 1: 0] addw;

i nput cl k, we;

i nput [ DATA WDTH 1 : O]data_in;
output [ DATA WDTH 1 : O] data_out;

reg [ DATA WDTH 1 : O] menif MEM DEPTH1 : 0] ;

assign data_out = menjaddr];
al ways @ posedge cl k)
begi n
if (we)
nenf addw] <= data in;
end

endnodul e

ram1

addr{5:.0 "_“_‘::-M_EJ‘— RADDRI5:0]
Idata_in[2.0] '__::_vm—@b— DATA9:0] 00
addw[5:0 -_"_'H WADDR[S 0] DOUTIS:0] =t MT:}

we = WE[)]

ck T LK

mem[9:0]
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Resource Usage Summary for test RTL

Mapping to part: m2s050tfbga896std
Cell usage:
RAM64x181 use

Sequential Cells:
SLEO uses

Example 24: Asynchronous Read and Pipelined Register with Clock Enable RAM64X18

The following design is a simple dual-port RAM with asynchronous read and output pipelined
register with clock enable. The RAM is in No Change mode. The FPGA synthesis tool infers
SmartFusion2 RAM64X18. Logic for the enable is inferred outside the RAM. To pack the enable,
use the syn_ramstyle="rw_check” attribute.

nodul e test RTL (dout, addr, din, we, clk, en, addw);

paraneter data width = 10;
paranet er address_w dth = 6;
paraneter ramsize = 64;

output reg [data wi dth-1:0] dout;

input [data w dth-1:0] din;

i nput [address_wi dth-1:0] addr, addw,

i nput we, clk, en;

reg [data_wi dth-1:0] mem [ramsize-1:0];
wire [data wi dth-1:0] dout _reg ;

assign dout _reg = nenjaddr];
al ways @posedge cl k) begin
if (en) begin
if(!we)
nenj addw] <= di n;
end
end

al ways @ posedge cl k) begin

if (en) begin
dout <= dout reg;
end
end
endnodul e
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Resource Usage Summary for test RTL

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM64x181 use

CFG11 use

CFG3 10 uses

Sequential Cells:
SLE11 uses

Example 25: Simple Dual-Port RAM with Output Register

The following design is a simple dual-port RAM with output register. The FPGA synthesis tool
infers SmartFusion2 RAM1K18.

nodul e ram 2port _pi pe(cl k, w, raddr, di n, waddr, dout ) ;

i nput cl k;

input [17:0] din;

i nput wr;

i nput [9:0] waddr, raddr;

output [17:0] dout;

reg [9:0] raddr_reg;
reg [17:0] mem [0: 1023]
reg [17:0] dout;

al ways@ posedge cl k)
begi n
raddr_reg <= raddr;
dout <= nenjraddr_req];
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if(w)
menfwaddr] <= din;
end
endrodul e
clk = > "
(TGS 0] et O50]  O50] et
17:01
raddr_reg[9:0] o
wr l
[Wada3.0] .
@i 701 -

LLHY |

rami
RADDR[S:0]

DATH1T:0)

mr
WADDR|D:0] DedThin

WE[D]
CLK

mem[17:0]

7 0] 17 0
-—m—l'—%— DITO]  QIIT0] quepn o[ 170 =

dout[17:0]

Resource Usage Summary for ram_2port_pipe

Mapping to part: m2s050tfbga896std

Cell usage:
CLKINT1 use
RAM1K181 use

Sequential Cells:
SLEO uses

Example 26: DP RAM with Output Register and Read Address Register (VHDL)

The following design is a simple dual-port RAM with output and read address registers. The

FPGA synthesis tool infers SmartFusion2 RAM1K18.

library ieee;

use ieee.std | ogic 1164.all;

use ieee.std_| ogi c_unsigned. all;

entity ramsinpl edual port_outreg is

port (d:
addr :
addw:

we:

cl k:

in std | ogic;
g: out std logic vector(7 downto 0) );
end ram si npl edual port_outreg;
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architecture rtl of ramsinpledual port_outreg is
type memtype is array (1023 downto 0) of std_logic_vector (7 downto 0);
signal mem nemtype;
signal a reg : integer range 1023 downto O;
begi n
process (cl k)
begi n
if (clk'event and clk="1" ) then
a_reg <= addr;
end if;
end process;

process(cl k)
begi n
if (clk'event and clk="1") then
q <= nen{a_reg);
if (we="1") then
men(addw) <= d;

end if;
end if;
end process;
end rtl;
L ram1
adan .0 Sl DEO) 7] - Ll RinDREo]
oL
a_reg[2:0] oAy g 74
- B8 wec0RE D) DOUTFD] =t =i D0 Q0] —Q-TL@[:}
wea WELD] .
[addw[l‘i;]:}ﬁw *— CLK q[7:0]
[dr'r D] I a)
mem[7:0]

Resource Usage Summary for ram_simpledualport_outreg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K181 use

Sequential Cells:
SLEO uses
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Example 27: DP RAM with Read Address Register (512 x 36 Configurations)

The following design is a simple dual-port RAM with the read address registered. The FPGA
synthesis tool infers SmartFusion2 RAM1K18.

nmodul e ram 2port _addreg 512x36( cl k, wr, raddr, di n, waddr, dout ) ;

i nput clk;
input [35:0] din;
i nput w;

input [6:0] waddr, raddr;

out put [35:0] dout;

reg [6:0]

raddr _reg;

reg [35:0] nem][O0:511];

wire [35:0] dout;
assign dout =

meni r addr _r eq]

al ways@ posedge cl k)

begi n

raddr_reg <= raddr;

if(w)
nmenj waddr ]

end
endnodul e

ok == -—
ragan6 0] '_'_-_—.W_IE_DS—- DB 0] 1

<= din;

HE0] —M—l
[35 Ui
raddr_reg[ﬁ:ﬂ]
B
wr_
waddr[0] —= — .
dinf35:0] = -

ram-1
RADDR 0]
DATARS 0]
pouTEsD) S TR —

WADDR[ED] b e i
WED]

CLK

mem[35:0]

Resource Usage Report for ram_2port_addreg_512x36
Mapping to part: m2s050tfbga896std

Cell usage:

CLKINT 1luse
RAM1K18 1use
Sequential Cells:
SLE 0 uses
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Example 28: DP RAM with Asynchronous Reset for Pipelined Register

The following design is a simple dual-port RAM with asynchronous reset for pipelined register.
The FPGA synthesis tool infers SmartFusion2 RAM1K18.

nodul e ram 2port _addreg_areset (cl k, w, raddr, di n, waddr, dout, reset);
i nput cl k, reset;

i nput [31:0] din;

i nput wr;

i nput [9:0] waddr, raddr;

out put [31:0] dout;

reg [31:0] dout;

reg [31:0] mem[0:1023];

reg [9:0] raddr_reg;

al ways@ posedge cl k or negedge reset)

begi n
if (!'reset)
dout <= 0;
el se
dout <= nmenjfraddr _reg] ;
end
al ways @ posedge cl k )
begi n
if(w)

menj waddr] <= din;
raddr_reg <= raddr;
end
endnodul e

rami
] ﬂA‘.:H'?ﬂ;
raddr_reg[9-0] P R —

— I eonmE
[TTT50 o o | - -'_"::'

— F0 =
ol e dout[31:0]

mem[31:0]
douté
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Resource Usage Report for ram_2port_addreg_areset

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1luse

RAM1K18 2 uses

CFG2 0 uses

Sequential Cells;
SLE 0 uses

Example 29: Simple Dual-Port RAM with Output Register Using R/W Check

The following design is a single-port RAM with output register and the syn_ramstyle="rw_check"
attribute. The FPGA synthesis tool infers SMartFusion2 RAM1K18 along with glue logic for the
read/write address check.

modul e ram 2port _pi pe(cl k, w, raddr, di n, waddr, dout ) ;
i nput clk;

input [17:0] din;

i nput w;

i nput [9:0] waddr, raddr;

output [17:0] dout;

reg [9:0] raddr_reg;

reg [17:0] nem[0:1023] /* synthesis syn_ranstyl e= "rw check" */;
reg [17: 0] dout;

al ways @ posedge cl k)

begi n

raddr_reg <= raddr;

dout <= menfraddr_req];

if(w)
menj waddr] <= din;
end
endnodul e
= i ram1
Faoar| T --_L.-'\-.#!‘I =1 1=} = B T — RADD AR
— =
; DATA 70 e
Bl B LTl o o = s
| il T '
1 D D dout[17:0]
mem[17.0]
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Resource Usage Report for ram_2port_pipe

Mapping to part: m2s050tvf400std
Cell usage:

CLKINT 1luse

RAM1K18 1use

CFG3 2 uses

CFG4 23 uses

Sequential Cells;

SLE 57 uses

Example 30: Simple Dual-Port RAM with Enable on Output Register

The following design is an example for simple dual-port RAM with enable on output register.
When enable is de-asserted, the RAM output is 0.

The tool infers one RAM1K18 using the A BLK pin for enable en. The en pin is mapped using the
RAM1K18 A BLK or B_BLK pins only when one port of RAM1K18 is used for reading and the
other port is used for writing.

nmodul e ram si ngl eport_outreg_areset_en_rtl (cl k, w, addr, addw, di n, dout, en);

output [17:0] dout;
input [17:0] din;

i nput [9:0] addr, addw;
i nput clk, w, en;

reg [17:0] dout;

reg [17:0] menj 1023: 0] ;

al ways@ posedge cl k)
begi n
if(w)

nmenf addw] <= din;
end

al ways@ posedge cl k)
begi n
if(en)

dout <= nenfaddr];
el se

dout <= O;
end

endnodul e
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==
ram1
50

T — i — Cradaf 710 - - k! DiITO]  epTo) '-HW 70—
e a1 R DOoUTET:0) '-h'ﬂ.-h;_',/ —

A wor—L e L dout[17:0)

Bl dout_3[17:0]
K = e CLK
mem([17:0]

Resource Usage Report for ram_singleport_outreg_areset_en

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1l use

RAM1K18 1 use

Sequential Cells:
SLE 0 uses

Example 31: Simple Dual-Port RAM1K18 in Low Power Mode

For 2Kx18 RAM configuration, the tool fractures the data width and infers two RAM1K18 RAM
blocks in 2Kx9 mode.

If you set global option low_power_ram_decomp 1 in the project file (*.prj), the tool fractures the
address width to infer two RAM1K18 blocks in 1Kx18 mode. The tool connects the MSB bit of
address to BLK pin and OR gates at the output, to select the output from two RAM blocks.

RTL
nodul e test (raddr, waddr, clk, we, din, dout);
paraneter ADDR WDTH = 11,
par anet er DATA WDTH = 18;
par anmet er MEM DEPTH = 2048;
i nput [ ADDR WDTH 1: 0] raddr;
i nput [ ADDR WDTH 1: 0] waddr;
i nput clk, we;
out put [ DATA WDTH 1 : 0] dout;
i nput [ DATA WDTH 1 : 0] din;
reg [ DATA WDITH 1 : 0] dout;
reg [DATAWDTH 1 : O] menf MEM DEPTH 1 : 0] ;
al ways@ posedge cl k) begin
dout <= menfraddr];
end
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al ways@posedge cl k) begin

i f(ve)

menf waddr] <= din;

end
endnodul e
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Project File option—set_option -low_power_ram_decomp 1

SRS View (RTL View)

raml

RADDR[10:0]

| DATA[17:0]

WADDR[100]

WE[0]
CLK

mem[17:

DOUT[17:0]

0]

—>

et ([17°0]  Q[170)] fepmmaaioU 17:0] ==
dout{17:0]
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SRM View (Technology View)

cFGl_1

raodr_ibef10)

Resource Usage

Cell usage:

CLKINT 1 use
CFG1 2 uses
CFG2 20 uses
SLE O uses

Block Rams (RAM1K18): 2
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CFG2_E

- QUTBLUF
» D e
dot_obufo]
mern_DOUTO0)
] L
—
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Example 32: Simple Dual-Port RAM64x18 in Low Power Mode

For 64Kx32 RAM configuration, the tool fractures the data width and infers two RAM64x32 RAM
blocks in 64x18 mode.

If you set global option low_power_ram_decomp 1 in the project file (*.prj), the tool fractures the
address width to infer two RAM64x18 blocks in 512x2 mode. The tool connects the MSB bit of
address to BLK pin and OR gates at the output, to select the output from two RAM blocks.

RTL
nodul e test (raddr, waddr, clk, we, din, dout);
par arret er ADDR W DIH = 6;
par anet er DATA WDTH = 32;
par amet er MEM DEPTH = 64,
i nput [ ADDR WDTH 1: 0] raddr;
i nput [ ADDR W DTH 1: 0] waddr;
i nput clk, we;
out put [ DATA WDTH 1 : 0] dout;
i nput [ DATA WDTH1 : 0] din;
reg [ DATA WDTH 1 : 0] dout;
reg [ DATA WDTH 1 : 0] nem[MEM DEPTH 1 : 0] ;
al ways@ posedge cl k) begin
dout <= nenjraddr];

end
al ways@ posedge cl k) begin
i f(we)
menf waddr] <= din;
end
endnodul e

Project File option—set_option -low_power_ram_decomp 1

SRS View (RTL View)
_ ramil
RADDRI[5:0]
- DATA[31:0] >
AT 50] et WADDR[50] DOUTIS1.0] p=qupr=====1 D31.0] Ql31:0]
[ i D dout[31:0]
mem[31.0]
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SRM View (Technology View)

frrseraeds

(B NAEI

-

IAREERERI

s DOVUTAR ]

W

l merr DOUT)O

mure vy L @

AR L0

L= 21 ]

prregty

(LN 2

i e

vkl W)

PYPTTIIIIIILLY

vl e B LA T

|

111

L

Resource Usage

Cell usage:
CLKINT  1use
SLE 0 uses

Block Rams (RAM64x18): 2
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True Dual-Port RAM Coding Style Examples

Here are examples where the tool infers RAM1K18 and RAM64X18 RAM blocks for true dual-
port (TDP) RAM.

Example 33: True Dual-Port RAM, Single Clock, on page 52

Example 34: True Dual-Port RAM, Multiple Clocks, on page 53

Example 35: True Dual-Port RAM with Pipelined Register, on page 55

Example 36: True Dual-Port RAM with Read Address Register (VHDL), on page 57

Example 37: TDP RAM with Output Registered, Pipelined and Non-Pipelined (VHDL),

on page 59

Example 38: TDP RAM with Asynchronous Reset for Pipelined Register, RAM1K18, on

page 63

Example 33: True Dual-Port RAM, Single Clock

The following design is a true dual-port RAM with two read and write ports and one clock. The
FPGA synthesis tool infers SmartFusion2 RAM1K18.

modul e ram dport _reg(dat a0, dat al, waddr 0, waddr 1, weO, wel, cl k, q);

paraneter d width = 8;
paraneter addr_w dth = 8§;
par anet er mem depth = 256;

input [d_width-1:0] dataO, datal,;
i nput [addr_wi dth-1:0] waddrO, waddr1;
i nput we0, wel, clk;

output [d width-1:0] q;

reg [d_w dth-1:0] mem [ nemdepth-1:0];
reg [addr_wi dth-1:0] reg_waddrO, reg_waddrl;

wire [dwdth-1:0] g0, qi;
assign g = q0 | qi;

assign g0 = nenjreg_waddr0];
assign gl = nenjreg_waddrl1];

al ways @ posedge cl k)
begi n

if (we0)

nmenf waddr 0] <= dat a0;
if (wel)

nenj waddr 1] <= dat al;
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reg_waddr0 <= waddrO;
reg_waddrl <= waddr 1;

end
endnodul e

reg_waddro[7 0]

= il

g e ot B0 n T w1 55l 880un1_weq_FOLEBLUNI_ W0

il

1TT0 A—
[
; 3
1

reqg_waddri[7:0] .
WADDROT D
ETL s
e
—s—] e
wASDM g
e R - - =T L
mem_1[T.0

Resource Usage Summary for ram_dport_reg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K181 use

CFG28 uses

CFG31 use

CFG45 uses

Sequential Cells:
SLEO uses

Example 34: True Dual-Port RAM, Multiple Clocks

The following design is a true dual-port RAM with two read and write ports and two clocks. The
FPGA synthesis tool infers SmartFusion2 RAM1K18 with output registers ga and gb outside the
RAM, in SLEs.

nmodul e test (clka, cl kb, wea, addr a, dat ai na, ga, web, addr b, dat ai nb, gb) ;

pararet er addr_wi dth = 10;
paraneter data width = 18;

i nput cl ka, cl kb, wea, web;
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input [data_width - 1 : O] dataina, datainb;
input [addr_width - 1 : O] addra, addrb;

output reg [data width - 1 : 0] qa,gb

reg [addr_ width - 1 : 0] addra reg, addrb_reg;
reg [data width - 1 : 0] nem[(2**addr_width) - 1: 0] ;

al ways @ (posedge cl ka)
begi n

addra_reg <= addr a;

i f(wea)

neni addra] <= dat ai na;

end

al ways @ (posedge cl kb)
begi n
addrb_reg <= addrb;
i f (web)
nenj addr b] <= dat ai nb;
end

al ways @ (posedge cl ka)
begi n

i f(~wea)

ga <= nenfaddra_req];

el se ga <= dat ai na;
end

al ways @ (posedge cl kb)
begi n

i f(~web)

gb <= nenjaddrb_req];

el se gb <= datainb
end

endnodul e

Synopsys Confidential Information Copyright © 2021 Synopsys, Inc. All rights reserved.



55
Inferring Microchip SmartFusion2 RAM Blocks

oha = .
i U N B mcerpas)
) AT
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Resource Usage Summary for test

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT2 use

RAM1K181 use

CFG336 uses

Sequential Cells:
SLE36 uses

Example 35: True Dual-Port RAM with Pipelined Register

The following design is a true dual-port RAM with two read and write ports and one clock with
one pipelined register. The FPGA synthesis tool infers SmartFusion2 RAM1K18.

nmodul e ram dport _reg(dat a0, dat al, waddr 0, waddr 1, weO, wel, cl k, g0, ql);
paraneter d width = 8;

paraneter addr_width = 8;

par anet er nem depth = 256;

input [d width-1:0] dataO, datal;

i nput [addr_wi dth-1:0] waddrO, waddrl;

i nput we0, wel, clk;

output [d_width-1:0] g0, qi;

reg [d width-1:0] mem [nemdepth-1:0] ;
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reg [addr_wi dth-1:0] reg_waddrO, reg_waddrl;
reg [d width-1:0] q;

reg [d width-1:0] g0, qi;

al ways @ posedge cl k)
begi n

if (we0)

nmenf waddr 0] <= dat a0;
if (wel)

nenf waddr 1] <= dat al;

reg_waddr0 <= waddr O;
reg_waddrl <= waddr 1;

end

al ways @ (posedge cl k)
begi n
g0 <= nenjreg_waddr0];
gl <= nenjreg_waddr1];

end
endnodul e
FOl T — L mocoing o E::#' .
Douwo ora a
g waddn(7. 0] I
== [ e A
Z .
p s
I
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= allno
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Resource Usage Summary for ram_dport_reg

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT1 use

RAM1K181 use

CFG3 1 use

CFG45 uses

Sequential Cells:
SLEO uses

Example 36: True Dual-Port RAM with Read Address Register (VHDL)

The following design is a true dual-port RAM with read address register. The FPGA synthesis
tool infers SmartFusion2 RAM1K18.

library ieee;

use ieee.std_|l ogic_1164. all;

use ieee.nureric_std.all;

entity ramdp reg is

generic (data width : integer := 4;

address_width :integer :=5);

port (data a:in std |ogic vector(data width-1 downto 0);
data b:in std | ogic vector(data wi dth-1 downto 0);
addr_a:in std_| ogic_vector(address w dth-1 downto 0);
addr_b:in std_| ogi c_vector(address_w dth-1 downto 0);
wen_a:in std_|ogic;

wen_b:in std_|ogic;

clk:in std_| ogic;

g _a:out std | ogic vector(data width-1 downto 0);

g _b:out std |ogic vector(data width-1 downto 0) );
end ramdp_reg;

architecture rtl of ramdp reg is

type memarray is array(0 to 2**(address_wi dth) -1) of
std _logic_vector(data width-1 downto 0);

signal mem: nemarray;

signal addr_a reg : std_|logic_vector(address wi dth-1 downto 0);
signal addr b reg : std_logic_vector(address w dth-1 dowto 0);
begi n
WRI TE RAM : process (cl k)
begi n
if rising_edge(clk) then
if (wen_a="1) then
nen(to_i nt eger (unsi gned(addr_a))) <= data_a;
end if;
if (wen_b="1") then
men(t o_i nt eger (unsi gned(addr_b))) <= data_b;
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end if;

addr_a reg <=
addr_b reg <=

end if;
end process WR TE_RAM

addr _a;
addr _b;

g_a <= nen(to_integer(unsigned(addr_a reg)));
g_b <= nen(to_integer(unsigned(addr_b reg)));
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end rtl;
P on s o = -
| i TN fet—— T
addr_a_req[4.0] ik i !
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Resource Usage Summary for ram_simpledualport_outreg
Mapping to part: m2s050tfbga896std

Cell usage:
CLKINT1 use
RAM1K181 use
CFG31 use
CFG43 uses

Sequential Cells:
SLEO uses
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Example 37: TDP RAM with Output Registered, Pipelined and Non-Pipelined (VHDL)

The following VHDL design is a true dual-port RAM with output registered. There is a generic
version as well as pipelined and non-pipelined versions.

Generic Version
library ieee;
use ieee.std logic_1164. all;
use ieee.std logic_ arith.all;
use ieee.std_| ogi c_unsigned. all;

entity RAMi nference_exanples is

generic (data_w dth ‘integer := 32;
addr width :integer := 10;
dept h rinteger := 1024;
t est case cinteger :=1); --- change to 1,2,3 to use variations in
coding style of Dual port RAM
port(clk (in std_logic;
reset_n :in std_logic;
re_n ;in std_logic;
we_n ;in std | ogic;
data in ;in std _logic vector(data width-1 downto 0);
dat a_out :out std logic vector(data width-1 downto 0);
addr_0 ;in std_logic vector(addr_w dth-1 downto 0);
addr _1 :in std_logic_vector(addr_w dth-1 downto 0);
r wen_ 0 :in std_|logic;
r wen_1 :in std_logic;

data in O :in std logic vector(data width-1 dowto 0);

data out O :out std |logic vector(data width-1 downto 0);

data in 1 : in std |logic_vector(data width-1 dowto 0);

data out _1 :out std_|logic_vector(data w dth-1 downto 0)
);

end RAM.i nf er ence_exanpl es;

architecture DEF ARCH of RAM.inference exanples is
type memtype is array (depth-1 downto 0) of std |ogic vector (data w dth-1 downto

0);

signal BRAM store :memtype;

signal int_addr_ O :integer range 0 to 4096;
signal int_addr_1 :integer range 0 to 4096;
signal rd _addr :integer range 0 to 4096;
signal w_addr :integer range 0 to 4096;

signal data out tnp :std |ogic vector(data width-1 downto 0);
signal data out Otnp :std_|ogic_vector(data w dth-1 downto 0);
signal data out_1tnp :std_|ogic_vector(data w dth-1 downto 0);

begi n
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Case 1 - Dual Port Without Pipelining and Registered data_out Ports
case nunl : if testcase = 1 generate

int_addr_ 0 <= CONV_I NTEGER(addr _0);
int_addr_1 <= CONV_INTEGER(addr_1);

process(cl k)

begi n
if rising_edge(clk) then
-- port O
if (r_wen_0 ="'0") then
BRAM st ore(i nt _addr _0) <= data_in_0O;
el se
data out O <= BRAM store(int_addr_0);
end if;
-- port 1
if (r_wen_1 ="0") then
BRAM st ore(int_addr _1) <= data_in_1;
el se
data out 1 <= BRAMstore(int_addr_1);
end if;
end if;

end process;
end generate;

Case 2 - Dual Port with Pipelining and Registered data_out Ports
case_nun® : if testcase = 2 generate

int_addr_0 <= CONV_I NTEGER( addr _0) ;
int_addr_1 <= CONV_I NTEGER( addr _1);

process(cl k)

begi n
if rising_edge(clk) then
-- port O
if (r_wen 0 ="0") then
BRAM st ore(i nt _addr_0) <= data_in_O;
el se
data out Otnp <= BRAMstore(int_addr_0);
end if;
-- port 1
if (r_wen_1l="0) then
BRAM store(int_addr_1) <= data in_1;
el se
data_out _1tnp <= BRAM store(int_addr_1);
end if;
data_out 0O<= data_out_Ot np;
data_out _1<= data_out_1t np;
end if;

end process;
end generate;

end def arch;
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Case 3 - Dual Port with Pipelining and Registered Read Address
case nunB : if testcase = 3 generate

process(cl k)

begi n
if rising_edge(clk) then
-- port 1
if (r_ wen 0="0") then
BRAM store(int_addr_0) <= data in_O;
el se
int_addr_0 <= CO\V_I NTEGER( addr _0);
end if;
-- port 1
if (r_wen 1 ="0") then
BRAM store(int_addr_1) <= data in_1;
el se
int_addr_1 <= CONV_| NTEGER(addr _1);
end if;
data out 0 <= BRAM store(int_addr_0);
data out 1 <= BRAM store(int_addr_1);
end if;

end process;
end generat e;

end def _arch;

Results of Generic Case Setto 1
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The FPGA synthesis tool infers SmartFusion2 RAM1K18.
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Resource Usage Report for RAM_inference_examples, Case 1

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1luse

RAM1K18 2 uses

CFG1 2 uses

CFG4 7 uses

Sequential Cells:
SLE 0 uses

Results of Generic Case Set to 2
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The FPGA synthesis tool infers SmartFusion2 RAM1K18.

Resource Usage Report for RAM_inference_examples, Case 2

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1 use

RAM1K18 2 uses

CFG1 2 uses

CFG4 7 uses

Sequential Cells:
SLE 0 uses
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Results of Generic Case Setto 3
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The FPGA synthesis tool infers SmartFusion2 RAM1K18.

Resource Usage Report for RAM_inference_examples, Case 3

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1use

RAM1K18 2 uses

CFG1 2 uses
CFG2 1 use
CFG3 1 use
CFG4 6 uses

Sequential Cells:

SLE 20 uses

Example 38: TDP RAM with Asynchronous Reset for Pipelined Register, RAM1K18

The following design is a true dual-port RAM with asynchronous reset for pipelined register. The
FPGA synthesis tool infers SmartFusion2 RAM1K18.

nodul e ram dport _addreg_pi pe_ar eset (dat a0, dat al, waddr 0,
waddr 1, we0, wel, cl k, g, reset); parameter d width = 8;
paraneter addr_wi dth = 8;

par aneter nemdepth = 256;

input [d width-1:0] dataO, datal;

i nput [addr_wi dth-1:0] waddrO, waddr1;

i nput weO, wel, clk,reset;

output [d_wi dth-1:0] q;

reg [d_width-1:0] rmem [ mem dept h-1:0];

reg [addr_wi dth-1:0] reg waddrO, reg_waddrl;

reg [d width-1:0] q;

wire [dwidth-1:0] g0, qi;
wire [d_w dth-1:0] g2;
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assign g2 = g0 | qi;

assign g0 = nmenjreg_waddr0];
assign gl = nmenjreg_waddr1];
al ways @ posedge cl k)

begi n

if (we0)

nenj waddr 0] <= dat a0;

if (wel)

menf waddr 1] <= dat al;
reg_waddr0 <= waddr O;
reg_waddrl <= waddr1;

end
al ways @posedge cl k or posedge reset)
begi n
if(reset)
g <= 0;
el se
q <= q2;
end
endnodul e
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Resource Usage Report for ram_dport_addreg_pipe_areset

Mapping to part: m2s050tfbga896std
Cell usage:

CLKINT 1luse

RAM1K18 1use

CFG1 1 use
CFG2 8 uses
CFG3 1 use
CFG4 5 uses

Sequential Cells;
SLE 8 uses

Multiport RAM Examples

The following are examples of coding to infer multiport RAM:
¢ Example 39: Three-Port RAM with Synchronous Read, on page 65
¢ Example 40: Three-Port RAM with Asynchronous Read, on page 66
¢ Example 41: Three-Port RAM with Read Address and Pipelined Register, on page 68

Example 39: Three-Port RAM with Synchronous Read

The following design is a Verilog example for three-port RAM with synchronous read. The tool
infers one RAM64X18.

nodul e raminfer15 rtl (clk, di nc, dout a, dout b, w ¢, addr a, addr b, addr c) ;
i nput clk;

i nput [17:0] dinc;

i nput wc;

i nput [5:0] addra, addrb, addr c;
output [17:0] douta, doutb;

reg [17: 0] douta, dout b;

reg [17:0] mem[0: 63];

al ways @ posedge cl k)

begi n

if(wc)

nenj addrc] <= di nc;

end

al ways @ posedge cl k)

begi n

douta <= menfaddra] ;

end
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al ways@ posedge cl k)
begi n

doutb <= nenjaddrb] ;
end

endnodul e

ramil
[ Al ] —— .
[ = & -t
[ [ s — | e T R
T 5 dout17.0]
mem{17:0]
raml
[Tl —
- —— —
B —— 1 S| 1117 0
» douth17:0]
merm_1[17:0]

Resource Usage Summary for ram_inferl5_rtl
Mapping to part: m2s050tfbga896std

Cell usage:
CLKINT 1 use
RAM64x18 1 use

Sequential Cells:
SLE O uses

Example 40: Three-Port RAM with Asynchronous Read

The following design is a VHDL example for three-port RAM with asynchronous read. The tool
infers one RAM64X18.

library ieee;

use ieee.std_| ogic_1164. al |

use ieee.std | ogic_unsigned.all;

entity ramsingleport_noreg is

port (d : in std |logic vector(7 dowto 0);
addw : in std |l ogic_vector(6 dowto 0);
addrl : in std logic_vector(6 dowto 0);
addr2 : in std_logic_vector(6 dowto 0);
we : in std_|ogic;

clk : in std_|logic;

gl : out std |ogic vector(7 dowto 0);

g2 : out std |ogic_vector(7 downto 0) );
end ram si ngl eport _nor eg;

architecture rtl of ramsingleport_noreg is
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type nemtype is array (127 downto O) of
std_logic_vector (7 downto 0);

signal mem nemtype;
begi n

process (cl k)

begi n

if rising_edge(clk) then

if (we ="1") then

men( conv_i nteger (addw)) <= d;

end if;
end if;
end process;

gl<= mem{conv_i nteger (addrl));
g2<= men{conv_i nteger (addr2));

end rtl;

ot ram
adde 0] — q--‘d- RACCR(E 0]
[0 = ] 77 ] o
[adda ]G] — L/ (E]] '-..F-J'H‘!E?.l?]
IE - ] ok
mem{7:0]
3 raml
Acdr50] T — L] HACORYE O]
& ! T 0] pp—— 7] =
a0 [ =
mem_1[7:0}

Resource Usage Report for ram_singleport_noreg

Mapping to part: m2s050tvf400std
Cell usage:

RAM64x18 1 use

Sequential Cells:
SLE 0 uses
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Example 41: Three-Port RAM with Read Address and Pipelined Register

The following design is an example for three-port RAM with read address and pipelined register.
The tool implements one RAM64X18.

nodul e ram i nf er (cl k, di nc, dout a, dout b, w c, rda, rdb, addr a, addr b, addrc) ;
i nput cl k;

i nput [17:0] dinc;

i nput wrc, rda, rdb;

i nput [5:0] addra, addrb, addrc;

output [17:0] douta, dout b;

reg [17: 0] douta, dout b;

reg [5:0] addra reg, addrb_reg;

reg [17: 0] nmem[0: 63];
al ways@ posedge cl k)
begi n

addra_reg <= addra;
addrb_reg <= addrb;

if(wc)
nmenf addrc] <= di nc;
end

al ways@ posedge cl k)
begi n

i f(rda)

douta <= nenjaddra req];
end

al ways@ posedge cl k)
begi n

i f(rdb)

doutb <= nenjaddrb_req] ;
end

endnodul e
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Resource Usage Report for ram_infer

Mapping to part: m2s050tvf400std
Cell usage:

CLKINT 1luse

RAM64x18 1luse

Sequential Cells;
SLE O uses

Current Limitations

For successful SmartFusion2 RAM inference with the Synplify Pro software, it is important
that you use a supported coding structure, because there are some limitations to what the
synthesis tool infers. Currently, the tool does not support the following:

* ROM inference is not supported for RAM1K18 and RAM64X18.

* Large RAMs are broken down into multiple RAM64X18 or RAM1K18 blocks; only one type
of RAM block can be used.

* RAMSs which can be mapped into a single RAM primitive, are not fractured on the address
to infer multiple RAM blocks.
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