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n; Block RAMs and ROMs using Coregen ;-

(to be covered in Recitation)

m Adding a Block RAM in your Project
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CoreGen IP

\

MM File

&1 ChipScope Definition and Connection
E Embedded Processar

@ |mplermentation Conztraintz File

’ﬁ: |F [Corelaen & Architecture Wizard]
MEM File

@ Schematic

@ State Diagram

Test Bench ' aveform

@ I1zer Document

Yerlog Module

Werlog Test Fixture

) vHDL Library

[¥] WHDL Module

(=9 '

£ *

Y

File Mame:

|iam red

Location:

|U:'\D esktoptLabz\Lab3\Rakd |

Iv Add bo project

| Cancel | Help

/

RAM/ROM: 6.111 Spring 2006

Click “Next”
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Specify name
(small letters —
no numbers)



n; Block RAMs and ROMs using Coregen ;-

Select Core Type El

+-1] Bazic Elements

] Clocking

] Communication & Metwarking
1 Digital Signal Processing

] Math Functions

] Memaries & Storage Elements

Open Folders — || o Choose

+-__] FIFOs

T =21 RAMs & ROMs | Memory Type

2 Distributed Memary
2% Dual Port Block Memary
:ﬁi Single Port Block Memaon

+-] Standard Bus Interfaces

[0 [ I e B B

Core type: Single Port Block Memory [Werzsion: 6.1 ; Wendor: ®iling, Inc.]

< Back | Hest » | Cancel | Help |

Click “Next” and then “Finish” on the Next Window
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Specify name —__|

Select .
RAM or ROM

Specify
Width/Depth

—

Block Memory Properties

Single Port Block Memory

ﬂ Pararneters l ﬂ Core Dvewiew] ﬂ Cnntact] ﬂ Wk Linl-:s]

CQRE Single Port Block Memory

Component KMame  |ram

 ’ — Port Configuration
i+ Read And Write " Read Only
AR Do
O — hlemaorn Size
Width z valid Range 1.256
Depth 4| Walid Range: 22097152
— Write Maode
(v Read After Write " Read Before YWrite " Mo Read On Write

| M= | Fage 1 of4

Generate Dismiss Data Sheet... Yarsion Info... | [ Display Core Footprin
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Click “Next”
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Add Optional
Control Pins
(if desired)
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Block Memory Properties

Single Port Block Memory

ﬂ Pararneters l ﬂ Core Dvewiew] ﬂ Cnntact] ﬂ Wk Linl-:s]

ng"fQRE Single Port Block Memory

— Primitive Selection

16k |

* Optirnize For Area " Select Primitive

— Design Options

= AOOR

COptional Pins: [ Enable Pin [~ Handshaking Pins

Register Options: [ Register Inputs

Qutput Register Options

Additional Qutput Pipe Stages |0 'l

[ SIMIT pin (syne. reset of output registers)

Fage 2 of 4

Generate Dismiss Data Sheet... Yarsion Info... | [ Display Core Footprin

Click “Next”
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Block Memory Properties i

Select Polarity
of Control Pins
Default is

Active High — |

Single Port Block Memory
Bl Parameters l Bl core Dvewiew] ] Cnntact] B8 veb Linl-:s]

ng"fQRE Single Port Block Memory

— Implementation Options

[ Limit Data Pitch

— Pin Polarity

y Active Clock Edge + Rising Edge Triggered ¢ Falling Edge Trigyered

0y {
YWrite Enabile v Active High " Active Low
iy {
<gack | [Tt | Page 3 of 4
Generate Dismiss Data Sheet... Yarsion Info... | [ Display Core Footprin
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Click “Next”
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M Block Memory Properties UM

Single Port Block Memory

ﬂ Pararneters l ﬂ Core Dvewiew] ﬂ Cnntact] ﬂ Wk Linl-:s]

ng"fQRE Single Port Block Memory

— Simulation Model Options

Warninos [+ Disable Warning Messages

— Initial Contents

Global Init Yalue:
|n

[ Load Init File

|

— Information Panel

Click to name a
.coe file that

A Address YWidth 1
contains initial Blocks Used |
contents (eg_ for Read Pipeling Latency: 1

a ROM) k| | Page 4 of 4

Generate | Dismiss | Data Sheet... | Yarsion Info... | [ Display Core Footprin

Click “Generate” to Complete
RAM/ROM: 6.111 Spring 2006 Introductory Digital Systems Laboratory 7



Uty Block RAM/ROM Contents U

m .coe file looks like:

RAM/ROM: 6.111 Spring 2006

memory_initialization_radix=2; +«——

memory _initialization_vector=

00000000,
00111110,
01100011,
00000011,
00000011,
00011110,
00000011,
00000011,
01100011,
00111110,
00000000,

MSB LSB
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Specify input
radix

Unspecified locations
(if memory has more
locations than given
in .coe file) are set to
“O!!



Uty Block RAM Module T

m Generated Module looks like:

module ram (
2
addr, addr —+—
clk, _ 2 2
din, din — RAM > dout
dout, we ——
we); clk ——
input [1: 0] addr;
input clk;
input [1: 0] din; Instantiate instances in labkit.v using:
output [1: 0] dout; ram my_bram (
input we; .addr(my_addr),
.clk(my_clk),
BLKMEMSP_V6_1 #( .din(my_din),
2, Il c_addr_width .dout(my_dout),
......... .we(my_we)
);
endmodule
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Uty Block RAM Simulation U

IE-_Tﬂ'wave - default

Fle Edt VYiew Insert Fomat Took Window

L‘I
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m 40 g 800 g 'iI-.'I.'ii.i Mg 1600 ns
4 Dl )
‘[IpstMBZHHB pe ‘Nuw:?us Datta: 3

Register interface:

Address, data and we should be setup and held on the rising edge of clock
If we=1 on the rising edge, a write operation takes place

If we=0 on the rising edge, a read operation takes place

RAM/ROM: 6.111 Spring 2006 Introductory Digital Systems Laboratory 10



M Block RAM using Verilog Code U

m Block RAM

module ram (addr, clk, din, dout, we);
RAM contents are

input [1: 0] addr, din; initialized to “07,
input clk, we; by default.
output [1: 0] dout;

If for some reason

you need to specify

the initial contents of a
RAM, then using
CoreGen (instead of the

reg [1:0] memory[3:0];
reg [1:0] dout_r;

always @(posedge clk)

begin Verilog code) is pretty
if (we) _ much the only option.
memory[addr] <= din;
dout_r <= memory[addr];
end
endmodule
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M Block ROM using Verilog Code s
(Synchronous)

m Block ROM - Synchronous

ROMs are inferred from case statements:
module rom (clk, addr, data);
input clk;
input [1:0] addr; _
output [1:0] data; Unless you have written a
specific case for each
always @(posedge clk) _address_you should
case (addr) include in the case
2b00: data <= 2‘b01; statement:
2'b01: data <= 2°b10; default: data <= 2‘bXX;
2‘b10: data <= 2‘b11;
2‘b11: data <= 2‘b00;
endcase
endmodule
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Block ROM using Verilog Code
(Asynchronous)

m Block ROM

module rom (addr, data);
input [3:0] addr;

output [7:0] data;

reg [7:0] dout_r;

assign dout = dout_r;

always @(addr)
case (addr)
8'd0: dout_r <= 8'd7;
8'd1: dout_r <= 8'd6;
8'd7: dout_r <= 8'd0;
endcase
endmodule

I|}=|'_|I wave - default

File Edit View Insert Format Tools  Window

- addr

du:uut ‘

Cusor1 [H3ps
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| 0 ps to 816838 ps | Now: 850 ns Delta: 0
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