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Chapter 3: About Design Elements

Inputs

Outputs

GSR | ENA| SSRA[ WEA CLKA ADDRA DIA

DIPA | DOA

DOPA

RAM Contents

Data RAM

Parity RAM

data=RAM input data.

pdata=RAM parity data.
IWRITE_MODE_A=NO_CHANGE.
2WRITE_MODE_A=READ_FIRST.
SWRITE_MODE_A=WRITE_FIRST.
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Truth Table B

Inputs Outputs

GSR | ENB | SSRB WEB| CLKB ADDRBE DIB | DIPB| DOB DOPB RAM Contents
Data Parity
RAM RAM

1 X X X X X X X INIT_B INIT_B No Change | No Change

0 0 X X X X X X No Change No Change No Change | No Change

0 1 1 0 1 X X X SRVAL_B SRVAL_B No Change | No Change

0 1 1 1 1 addr data | pdata [ SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata

0 1 0 0 1 addr X X RAM(addr) RAM(addr) No Change | No Change

0 1 0 1 1 addr data | pdata | No Changel, No Change!, | RAM(addr) | RAM(addr)

RAM(addr)?, RAM(addr)?, | =>data =>pdata
data3 pdata’

GSR=Global Set Reset.

INIT_B=Value specified by the INIT_B attribute for output registers. Default is all zeros.

SRVAL_B=register value.

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.

data=RAM input data.

pdata=RAM parity data.

IWRITE_MODE_B=NO_CHANGE.

2WRITE_MODE_B=READ_FIRST.

SWRITE_MODE_B=WRITE_FIRST.

Port Descriptions

Port A Port B

Design Data Parity | Addresd Data Parity | Data Parity | Addresd Data Parity

Element Cells® | Cells® | Bus Bus Bus Cells® | Cells® | Bus Bus Bus

RAMB16_54 59 | 4096x4 | - (11:0) (3:0) - 2048 x 8 | 2048 x 1 | (10:0) (7:0) (0:0)

1Depth x Width

Each port is fully synchronous with independent clock pins. All Port A input pins have setup time referenced

to the CLKA pin and its data output bus DOA has a clock-to-out time referenced to the CLKA. All Port B

input pins have setup time referenced to the CLKB pin and its data output bus DOB has a clock-to-out time
referenced to the CLKB. The enable ENA pin controls read, write, and reset for Port A. When ENA is Low, no
data is written and the outputs (DOA and DOPA) retain the last state. When ENA is High and reset (SSRA) is
High, DOA and DOPA are set to SRVAL_A during the Low-to-High clock (CLKA) transition; if write enable
(WEA) is High, the memory contents reflect the data at DIA and DIPA. When ENA is High and WEA is Low,
the data stored in the RAM address (ADDRA) is read during the Low-to-High clock transition. By default,
WRITE_MODE_A=WRITE_FIRST, when ENA and WEA are High, the data on the data inputs (DIA and DIPA) is
loaded into the word selected by the write address (ADDRA) during the Low-to-High clock transition and the
data outputs (DOA and DOPA) reflect the selected (addressed) word.
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The enable ENB pin controls read, write, and reset for Port B. When ENB is Low, no data is written and the
outputs (DOB and DOPB) retain the last state. When ENB is High and reset (SSRB) is High, DOB and DOPB are
set to SRVAL_B during the Low-to-High clock (CLKB) transition; if write enable (WEB) is High, the memory
contents reflect the data at DIB and DIPB. When ENB is High and WEB is Low, the data stored in the RAM
address (ADDRB) is read during the Low-to-High clock transition. By default, WRITE_MODE_B=WRITE_FIRST,
when ENB and WEB are High, the data on the data inputs (DIB and PB) are loaded into the word selected by the
write address (ADDRB) during the Low-to-High clock transition and the data outputs (DOB and DOPB) reflect
the selected (addressed) word. The above descriptions assume active High control pins (ENA, WEA, SSRA,
CLKA, ENB, WEB, SSRB, and CLKB). However, the active level can be changed by placing an inverter on the
port. Any inverter placed on a RAMBL16 port is absorbed into the block and does not use a CLB resource.

Address Mapping

Each port accesses the same set of 18432 memory cells using an addressing scheme that is dependent on the
width of the port. For all port widths, 16384 memory cells are available for data as shown in the Port Address
Mapping for Data table below. For 9-, 18-, and 36-bit wide ports, 2408 parity memory cells are also available
as shown in Port Address Mapping for Parity table below. The physical RAM location that is addressed for a
particular width is determined from the following formula.

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

The following tables shows address mapping for each port width.
Port Address Mapping for Data

Data

Width [ Port Data Addresses

1 16384 | < |31]30[29|28127]26]25|24]23(22/21]20[19(18|17|16|15|14]|13(12|11]10|9(8 7 |6]5/4|3|2|1 0
2 8192 | <~ |15 14 13 12 11 10 9 8 7 6 5 4( 13 21 |1] (O
4 4096 | <—- | 7 6 5 4 3 2 1 0

8 2048 | <—- | 3 2 1 0

16 1024 | < |1 0

32 512 | <= | O

Port Address Mapping for Parity

Parity

Width Port Parity Addresses

1 2048 | <= 3 2 1 0
2 1024 | <—-—-- 1 0

4 512 | < 0

Initializing Memory Contents of a Dual-Port RAMB16

You can use the INIT_xx attributes to specify an initialization value for the memory contents of a RAMB16 during
device configuration. The initialization of each RAMB16_Sm_5Sn is set by 64 initialization attributes (INIT_00
through INIT_3F) of 64 hex values for a total of 16384 bits.

You can use the INITP_xx attributes to specify an initial value for the parity memory during device configuration
or assertion. The initialization of the parity memory for ports configured for 9, 18, or 36 bits is set by 8
initialization attributes (INITP_00 through INITP_07) of 64 hex values for a total of 2048 bits.

If any INIT_xx or INITP_xx attribute is not specified, it is configured as zeros. Partial Strings are padded with
zeros to the left.

Initializing the Output Register of a Dual-Port RAMB16
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In Spartan®-3A and above devices, each bit in an output register can be initialized at power on (when GSR is
high) to either a 0 or 1. In addition, the initial state specified for power on can be different than the state that
results from assertion of a set/reset. Four properties control initialization of the output register for a dual-port
RAMB16: INIT_A, INIT_B, SRVAL_A, and SRVAL_B. The INIT_A attribute specifies the output register value at
power on for Port A and the INIT_B attribute specifies the value for Port B. You can use the SRVAL_A attribute to
define the state resulting from assertion of the SSR (set/reset) input on Port A. You can use the SRVAL_B attribute
to define the state resulting from assertion of the SSR input on Port B.

The INIT_A, INIT_B, SRVAL_A, and SRVAL_B attributes specify the initialization value as a hexadecimal String.
The value is dependent upon the port width. For example, for a RAMB16_S1_54 with Port A width equal to 1
and Port B width equal to 4, the Port A output register contains 1 bit and the Port B output register contains 4
bits. Therefore, the INIT_A or SRVAL_A value can only be specified as a 1 or 0. For Port B, the output register
contains 4 bits. In this case, you can use INIT_B or SRVAL_B to specify a hexadecimal value from 0 through F to
initialize the 4 bits of the output register.

For those ports that include parity bits, the parity portion of the output register is specified in the high order bit
position of the INIT_A, INIT_B, SRVAL_A, or SRVAL_B value.

The INIT and SRVAL attributes default to zero if they are not set by you.
Write Mode Selection

The WRITE_MODE_A attribute controls the memory and output contents of Port A for a dual-port RAMB16. The
WRITE_MODE_B attribute does the same for Port B. By default, both WRITE_MODE_A and WRITE_MODE_B
are set to WRITE_FIRST. This means that input is read, written to memory, and then passed to output. You can
set the write mode for Port A and Port B to READ_FIRST to read the memory contents, pass the memory contents
to the outputs, and then write the input to memory. Or, you can set the write mode to NO_CHANGE to have
the input written to memory without changing the output. The Port A and Port B Conflict Resolution section
describes how read/write conflicts are resolved when both Port A and Port B are attempting to read/write to

the same memory cells.

Port A and Port B Conflict Resolution

Spartan-3A block SelectRAM™ is True Dual-Port RAM that allows both ports to simultaneously access the same
memory cell. When one port writes to a given memory cell, the other port must not address that memory cell (for
a write or a read) within the clock-to-clock setup window.

The following tables summarize the collision detection behavior of the dual-port RAMB16 based on the
WRITE_MODE_A and WRITE_MODE_B settings.

WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=NO_CHANGE

Data | Parity
WEA | WEB | CLKA| CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | No No
Changg Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA | DIPA
Change Changgq
0 1 1 1 DIA DIB DIPA | DIPB [ X No X No DIB DIPB
Change Changge
1 1 1 1 DIA DIB DIPA | DIPB | No No No No X X

Changel Changgd Changd Change

WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=READ_FIRST

Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA [ DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |[RAM |RAM |[RAM | No No
Changgd Changgl
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA

Spartan-3E Libraries Guide for HDL Designs
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA [ DOB | DOPA| DOPB| RAM | Ram
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM |RAM |RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM |RAM |RAM |X X
WRITE_MODE_A= WRITE_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM |RAM |[RAM [ No No
Changg Changgd
1 0 1 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=READ_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM |RAM | RAM | No No
Changd Change
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Changg Changg
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X DIB DIPB
Change Change
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA [ WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM |[RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Changg Changg
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X X X
Changg Change
WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM |RAM |RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM [ DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
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Design Entry Method

Instantiation

Yes

Inference

Recommended

CORE Generator™ and wizards

Yes

Macro support

No

Avalilab le Attrib utes

Attrib ute

Data Type

Allo wed
Values

Default

Description

INIT_00 to
INIT_3F

Binary/
Hexadecimal

Any

All zeros

Specifies the initial contents of the data portion
of the RAM array.

INIT_A

Binary/
Hexadecimal

Any

All zeros

Specifies the initial value of the DOA output port
after completing configuration. For Type, the bit
width is dependent on the width of the A port of
the RAM.

INIT_B

Binary/
Hexadecimal

Any

All zeros

Specifies the initial value of the DOB output port
after completing configuration. For Type, the bit
width is dependent on the width of the B port of
the RAM.

INITP_00 to
INITP_07

Binary/
Hexadecimal

Any

All zeros

Specifies the initial contents of the parity portion
of the RAM array.

SIM_COLLISION_
CHECK

String

"ALL",
"WARNING_
ONLY",

"GENERATE_X_

ONLY",
"NONE"

CALL

Allows modification of the simulation behavior if
a memory collision occurs. The output is affected
as follows:

e "ALL" - Warning produced and affected
outputs/memory location go unknown (X).

o "WARNING_ONLY" - Warning produced and
affected outputs/memory retain last value.

e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).

¢ "NONE" - No warning and affected
outputs/memory retain last value.

Note Setting this to a value other than "ALL" can
allow problems in the design go unnoticed during
simulation. Care should be taken when changing
the value of this attribute. Please see the Synthesis
and Simulation Design Guide for more information.

SRVAL_A

Binary/
Hexadecimal

Any

All zeros

Sets on a per-bit basis whether the DOA output
port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTA pin. For Type, the
bit width is dependent on the width of the A port
of the RAM. Default is all bits reset.

SRVAL_B

Binary/
Hexadecimal

Any

All zeros

Sets on a per-bit basis whether the DOB output
port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTB pin. For Type, the
bit width is dependent on the width of the B port
of the RAM. Default is all bits reset.
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Attrib ute Data Type | Values Default | Description

WRITE_MODE_A String "WRITE_FIRST", | "WRITE_ | Specifies the behavior of the DOA port upon a
"READ_FIRST", FIRST" write command to the port.
"NO_CHANGE"

o "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

WRITE_MODE_B String "WRITE_FIRST", | "WRITE_ | Specifies the behavior of the DOB port upon a
"READ_FIRST", FIRST" write command to the port.
"NO_CHANGE"

e "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

¢ "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S4_S9: 4k/2k x 4/8 + 0/1 Parity bit Dual-Port RAM
-- Spartan-3E
-~ Xilinx HDL Libraries Guide, version 14.1

RAMB16_S4_S9_inst : RAMB16_S4_S9
generic  map (

INIT_A => X"0", - Value of output RAMregisters on Port A at startup

INIT_B => X"000", -- Value of output RAMregisters on Port B at startup
SRVAL_A=> X"0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", - WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents of the RAM

-- Port A Address 0 to 1023, Port B Address 0 to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",

\%
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INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1024 to 2047, Port B Address 512 to 1023

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 2048 to 3071, Port B Address 1024 to 1535

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 3072 to 4095, Port B Address 1536 to 2047

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

-- Port B Address 0 to 511

INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 512 to 1023

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 1024 to 1535

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 1536 to 2047

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

\%

port map (
DOA => DOA, -- Port A 4-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output

Spartan-3E Libraries Guide for HDL Designs
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DOPB=> DOPB, -- Port B 1-bit Parity Output

ADDRA=> ADDRA, -- Port A 12-bit Address Input
ADDRB=> ADDRB, -- Port B 11-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 4-bit Data Input

DIB => DIB, -- Port B 8-bit Data Input

DIPB => DIPB, - Port-B  1-bit parity Input

ENA => ENA, -- Port A RAMEnable Input

ENB => ENB, -- PortB  RAMEnable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input

WEB=> WEB -- Port B Write Enable Input

)i
-- End of RAMB16_S4_S9 inst instantiation

Verilog Instantiation Template

/I RAMB16_S4 S9: 4k/2k x 4/8 + 0/1 Parity
1 Spartan-3E

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S4_S9 #(
.INIT_A(4'h0), /I Value of output RAMregisters on Port
INIT_B(9'h000), /I Value of output RAMregisters on Port
.SRVAL_A(4'h0), /I Port A output value upon SSR assertion

SRVAL_B(9'h000), // Port B output value

.SIM_COLLISION_CHECK("ALL"), /I "NONE",

bit Dual-Port RAM

upon SSR assertion
\WRITE_MODE_A("WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or
WRITE_MODE_B("WRITE_FIRST"), /[ WRITE_FIRST, READ_FIRST or

A at startup
B at startup

NO_CHANGE
NO_CHANGE

"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

/I The following INIT_xx declarations specify  the initial
/I Port A Address 0 to 1023, Port B Address 0 to 511
.INIT_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256'h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 1024 to 2047, Port B Address 512 to 1023

of the RAM

.INIT_10(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1A(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256'h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 2048 to 3071, Port B Address 1024 to 1535

.INIT_20(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256'h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_22(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2F(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 3072 to 4095, Port B Address 1536 to 2047
.INIT_30(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I The next set of INITP_xx are for
/I Port B Address 0 to 511
.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 512 to 1023
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 1024 to 1535
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 1536 to 2047
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

the parity  bits

) RAMB16_S4 S9 inst (

):
I

.DOA(DOA), /I Port A 4-bit Data Output

.DOB(DOB), /I Port B 8-bit Data Output
.DOPB(DOPB), // Port B 1-bit Parity Output
.ADDRA(ADDRA), /[ Port A 12-bit Address Input
.ADDRB(ADDRB), // Port B 11-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 4-bit Data Input

.DIB(DIB), /I Port B 8-bit Data Input
.DIPB(DIPB), /[ Port-B  1-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /I Port B Write Enable Input

End of RAMB16_S4 S9 inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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RAMB16_S9

Primitive: 16K-bit Data and 2K-bit Parity Single-Port Synchronous Block RAM with 9-bit
Port

we | RAMB16_S9

DOP [0:0]

SSR
DO [7:0]

ADDR [10:0]

DI [7:0]

DIP [0:0]

X10855

Intr oduction

This design element is a dedicated random access memory block with synchronous write capability. The block
RAM port has 16384 bits of data memory. The cell configuration for this element is listed in the following table.

Data Cells Parity Cells
Depth Width Depth Width Address Bus | Data Bus Parity Bus
2048 8 2048 1 (10:0) (7:0) (0:0)

The enable EN pin controls read, write, and reset. When EN is Low, no data is written and the outputs (DO
and DOP) retain the last state. When EN is High and reset (SSR) is High, DO and DOP are set to SRVAL during
the Low-to-High clock (CLK) transition; if write enable (WE) is High, the memory contents reflect the data at
DI and DIP. When EN is High and WE is Low, the data stored in the RAM address (ADDR) is read during the
Low-to-High clock transition. By default, WRITE_MODE=WRITE_FIRST, when EN and WE are High, the data
on the data inputs (DI and DIP) is loaded into the word selected by the write address (ADDR) during the
Low-to-High clock transition and the data outputs (DO and DOP) reflect the selected (addressed) word.

The above description assumes an active High EN, WE, SSR, and CLK. However, the active level can be changed
by placing an inverter on the port. Any inverter placed on a RAMB16 port is absorbed into the block and
does not use a CLB resource.

Logic Table
Inputs Outputs
GSR | EN | SSR| WE | CLK | ADDR | DI DIP DO DOP RAM Contents
Data RAM Parity RAM
1 X [ X X X X X X INIT INIT No Change No Change
0 0 X X X X X X No No No Change No Change
Change Change
0 1 1 0 1 X X X SRVAL SRVAL No Change No Change
0 1 1 1 1 addr data pdata | SRVAL SRVAL RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM RAM No Change No Change
(addr) (addr)
0 1 0 1 1 addr data pdata | No No RAM RAM
Change! Change! (addr)=>data | (addr)=>pdata
RAM RAM
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Inputs Outputs
GSR | EN | SSR| WE | CLK | ADDR | DI DIP DO DOP RAM Contents
Data RAM Parity RAM

(addr)? (addr)?
data3 pdata3

GSR=Global Set Reset signal

INIT=Value specified by the INIT attribute for data memory. Default is all zeros.
SRVAL=Value after assertion of SSR as specified by the SRVAL attribute.
addr=RAM address.

RAM(addr)=RAM contents at address ADDR.

data=RAM input data.

pdata=RAM parity data.

IWRITE_MODE=NO_CHANGE

2WRITE_MODE=READ_FIRST

SWRITE_MODE=WRITE_FIRST

Initialization

Initializing Memory Contents

You can use the INIT_xx attributes to specify an initialization value for the memory contents of a RAMB16 during
device configuration. The initialization of each RAMB16 is set by 64 initialization attributes (INIT_00 through
INIT_3F) of 64 hex values for a total of 16384 bits.

You can use the INITP_xx attributes to specify an initial value for the parity memory during device configuration
or assertion. The initialization of the parity memory for ports configured for 9, 18, or 36 bits is set by 8
initialization attributes (INITP_00 through INITP_07) of 64 hex values for a total of 2048 bits.

Any INIT_xx or INITP_xx attribute that is not specified is configured as zeros. Partial Strings are padded
with zeros to the left.

Initializing the Output Register

In Spartan®-3A and above devices, each bit in the output register can be initialized at power on to either a 0 or 1.
In addition, the initial state specified for power on can be different than the state that results from assertion of a
set/reset. Two types of properties control initialization of the output register for a single-port RAMB16: INIT and
SRVAL. The INIT attribute specifies the output register value at power on. You can use the SRVAL attribute

to define the state resulting from assertion of the SSR (set/reset) input.

The INIT and SRVAL attributes specify the initialization value as a hexadecimal String containing one bit for
each bit in the output port. For example, for a RAMB16_S1 with port width equal to 1, the output register
contains 1 bit. Therefore, the INIT or SRVAL value can only be specified as a 1 or 0. For RAMB16_54 with port
width equal to 4, the output register contains 4 bits. In this case, you can specify a hexadecimal value from 0
through F to initialize the 4 bits of the output register.

For those ports that include parity bits, the parity portion of the output register is specified in the high order
bit position of the INIT or SRVAL value.

Selecting Write Mode

The WRITE_MODE attribute controls RAMB16 memory and output contents. By default, the WRITE_MODE is
set to WRITE_FIRST. This means that input is read, written to memory, and then passed to output. You can set
the WRITE_MODE to READ_FIRST to read the memory contents, pass the memory contents to the outputs, and
then write the input to memory. Or, you can set the WRITE_MODE to NO_CHANGE to have the input written
to memory without changing the output.

Spartan-3E Libraries Guide for HDL Designs
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Design Entry Method

Instantiation Yes

Inference Recommended

CORE Generator™ and wizards Yes

Macro support No

Available Attrib utes
Allo wed
Attrib ute Data Type Values Default Description
INIT Binary/ Any Hex Value All zeros Identifies the initial value of the
Hexadecimal DO output port after completing

configuration. The bit width is dependent
on the width of the A or B port of the
RAM.

INIT_00 to Binary/ Any Hex Value All zeros Specifies the initial contents of the data

INIT_3F Hexadecimal portion of the RAM array.

INITP_00 to Binary/ Any Hex Value All zeros Specifies the initial contents of the parity

INITP_07 Hexadecimal portion of the RAM array.

SRVAL Binary/ Any Hex Value All zeros Allows the individual selection of

Hexadecimal whether the DO output port sets (go to
a one) or reset (go to a zero) upon the
assertion of the SSR pin. The bit width
is dependent on the width of the A or B
port of the RAM.

WRITE_MODE String "WRITE_FIRST", | "WRITE_FIRST" Specifies the behavior of the DO port
"READ_FIRST" upon a write command to the respected
or port. If set to "WRITE_FIRST", the
"NO_CHANGE" same port that is written to displays

the contents of the written data to

the outputs upon completion of the
operation. "READ_FIRST" displays

the prior contents of the RAM to the
output port prior to writing the new
data. "NO_CHANGE" keeps the previous
value on the output port and wont update
the output port upon a write command.
This is the suggested mode if not using
the read data from a particular port of the
RAM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM

use UNISIM.vcomponents.all;

- RAMB16_S9: 2k x 8 + 1 Parity bit Single-Port RAM
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1
RAMB16_S9_inst RAMB16_S9
generic  map (
INIT => X"000", -- Value of output RAMregisters at startup

SRVAL => X"000", --
WRITE_MODE=> "WRITE_FIRST", --

Ouput value

upon SSR assertion
WRITE_FIRST, READ_FIRST or NO_CHANGE

Spartan-3E Libraries Guide for HDL Designs
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-- The following INIT_xx declarations specify  the initial

-- Address 0 to 511

INIT_00 =
INIT 01 =
INIT 02 =
INIT 03 =
INIT_04 =
INIT 05 =
INIT_ 06 =
INIT 07 =
INIT_08 =
INIT 09 =
INIT_0A =
INIT 0B =
INIT_OC =
INIT_ 0D =
INIT 0E =
INIT_OF =

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

-- Address

INIT_10 =
INIT_ 11 =
INIT_12 =
INIT_13 =
INIT_14 =
INIT_15 =
INIT_16 =
INIT_17 =
INIT_18 =
INIT_19 =
INIT_1A =
INIT_1B =
INIT_1C =
INIT_1D =
INIT_1E =
INIT_1F =

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

-- Address

INIT_ 20 =
INIT 21 =
INIT 22 =
INIT_ 23 =
INIT 24 =
INIT_ 25 =
INIT_ 26 =
INIT_ 27 =
INIT_28 =
INIT_ 29 =
INIT_ 2A =
INIT 2B =
INIT_2C =
INIT_ 2D =
INIT 2E =
INIT 2F =
-- Address
INIT_ 30 =
INIT 31 =
INIT 32 =
INIT 33 =
INIT 34 =
INIT 35 =
INIT_36 =
INIT_37 =
INIT_38 =
INIT 39 =
INIT_ 3A =
INIT 3B =
INIT_3C =
INIT_ 3D =
INIT_3E =

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

INIT_3F =>
-- The next

-- Address
INITP_00
INITP_01

=> X"0000000000000000000000000000000000000000000000000000000000000000",
=> X"0000000000000000000000000000000000000000000000000000000000000000",

X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
512 to 1023
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
1024 to 1535
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
1536 to 2047
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
set of INITP_xx are for the parity bits
0 to 511

contents of the RAM
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-- Address 512

to 1023

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 1024 to 1535
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 1536 to 2047

INITP_06 => X"0
INITP_O07 => X"0

000000000000000000000000000000000000000000000000000000000000000",
000000000000000000000000000000000000000000000000000000000000000")

port map (
DO => DO, -- 8-bit Data Output
DOP => DOP, -- 1-bit parity  Output
ADDR=> ADDR, -- 11-bit Address Input
CLK => CLK, -~ Clock
DI => DI, -- 8-bit Data Input
DIP => DIP, -~ 1-bit parity Input
EN => EN, -- RAMEnable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE=> WE --  Write Enable Input

)
-- End of RAMB16_S9 inst instantiation

Verilog Instantiation Template

/I RAMB16_S9: 2k x 8 + 1 Parity bit Single-Port RAM
I Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S9 #(
.INIT(9'h000), /I Value of output RAMregisters at startup
.SRVAL(9'h000), /I Output value upon SSR assertion
WRITE_MODE("WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE

/I The following INIT_xx declarations specify  the initial contents of the RAM

/I Address 0 to 511

JINIT_00(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_01(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_02(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_03(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_04(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_05(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_06(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_07(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_08(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_09(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OA(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OB(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OC(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OD(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OE(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OF(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I Address 512 to 1023

JINIT_10(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_11(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_12(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_13(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_14(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_15(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_16(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_17(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_18(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_19(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1A(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1B(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1E(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1F(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I Address 1024 to 1535

JINIT_20(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
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JINIT_21(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_22(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_23(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_24(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_25(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_26(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_27(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_28(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_29(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2A(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2B(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2E(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2F(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I Address 1536 to 2047

JINIT_30(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_31(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_32(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_33(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_34(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_35(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_36(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_37(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_38(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_39(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3A(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3B(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3E(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3F(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I The next set of are for
/I Address 0 to 511
.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 512 to 1023
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 1024 to 1535
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 1536 to 2047
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

INITP_xx the parity  bits

) RAMB16_S9 inst (

I

.DO(DO), /I 8-bit Data Output
.DOP(DOP), /I 1-bit parity  Output
.ADDR(ADDR), // 11-bit Address Input
.CLK(CLK), /I Clock

.DI(DI), /I 8-bit Data Input

.DIP(DIP), /I 1-bit  parity  Input

.EN(EN), /I RAMEnable Input

.SSR(SSR), /I Synchronous Set/Reset Input
.WE(WE) /I Write Enable Input

End of RAMB16_S9_ inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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RAMB16 S9 S18

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 9-bit
and 18-bit Ports

RAMB16_8S9_S18

WEA

SSRA

CLKA
ADDRA [10:0]

DIA [7:0]

DIPA [0:0]

WEB

SSRB

CLKB
ADDRB [9:0]

DIB [15:0]

DIPB [1:0]

Intr oduction

DOPA [0:0]

DOA [7:0]

DOPB [1:0]

DOB [15:0]

X10874

This design element is a dual-ported dedicated random access memory block with synchronous write capability.
Each block RAM port has 16384 bits of data memory. Ports configured as 9, 18, or 36 bits wide have an additional
2048 bits of parity memory. Each port is independent of the other while accessing the same set of 16384 data
memory cells. Each port is independently configured to a specific data width. The possible port and cell
configurations for this element are listed in the "Port Descriptions" section.

Logic Table
Truth Table A
Inputs Outputs
GSR | ENA| SSRA| WEA CLKA ADDRA DIA | DIPA| DOA DOPA RAM Contents
Data RAM | Parity RAM
1 X X X X X X X INIT_A INIT_A No Change | No Change
0 0 X X X X X X No Change [ No Change No Change | No Change
0 1 1 0 1 X X X SRVAL_A SRVAL_A No Change | No Change
0 1 1 1 1 addr data | pdata| SRVAL_A SRVAL_A RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) | RAM(addr) No Change | No Change
0 1 0 1 1 addr data | pdata| No Change!, | No Changel, | RAM(addr) | RAM(addr)
RAM(addr)?, | RAM(addr)?, | =>data =>pdata
data3 pdata’d

GSR=Global Set Reset.

INIT_A=Value specified by the INIT_A attribute for output register. Default is all zeros.
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Inputs Outputs
GSR | ENA| SSRA[ WEA CLKA ADDRA DIA | DIPA | DOA DOPA RAM Contents
Data RAM | Parity RAM

SRVAL_A-=register value.

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.
data=RAM input data.

pdata=RAM parity data.
IWRITE_MODE_A=NO_CHANGE.
2WRITE_MODE_A=READ_FIRST.
SWRITE_MODE_A=WRITE_FIRST.
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Truth Table B

Inputs Outputs

GSR | ENB | SSRB WEB| CLKB ADDRBE DIB | DIPB| DOB DOPB RAM Contents
Data Parity
RAM RAM

1 X X X X X X X INIT_B INIT_B No Change | No Change

0 0 X X X X X X No Change No Change No Change | No Change

0 1 1 0 1 X X X SRVAL_B SRVAL_B No Change | No Change

0 1 1 1 1 addr data | pdata [ SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata

0 1 0 0 1 addr X X RAM(addr) RAM(addr) No Change | No Change

0 1 0 1 1 addr data | pdata | No Changel, No Change!, | RAM(addr) | RAM(addr)

RAM(addr)?, RAM(addr)?, | =>data =>pdata
data3 pdata’

GSR=Global Set Reset.

INIT_B=Value specified by the INIT_B attribute for output registers. Default is all zeros.

SRVAL_B=register value.

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.

data=RAM input data.

pdata=RAM parity data.

IWRITE_MODE_B=NO_CHANGE.

2WRITE_MODE_B=READ_FIRST.

SWRITE_MODE_B=WRITE_FIRST.

Port Descriptions
Port A Port B
Data Parity | Addresd Data Parity | Data Parity | Addresd Data Parity

Component Cellst | Cells® | Bus Bus Bus Cellst | Cells® | Bus Bus Bus

RAMB16_59_518 | 2048 x 8 | 2048 x 1 | (10:0) (7:0) (0:0) %224 x | 1024 x2 | (9:0) (15:0) (1:0)

1Depth x Width

Each port is fully synchronous with independent clock pins. All Port A input pins have setup time referenced
to the CLKA pin and its data output bus DOA has a clock-to-out time referenced to the CLKA. All Port B
input pins have setup time referenced to the CLKB pin and its data output bus DOB has a clock-to-out time
referenced to the CLKB. The enable ENA pin controls read, write, and reset for Port A. When ENA is Low, no
data is written and the outputs (DOA and DOPA) retain the last state. When ENA is High and reset (SSRA) is
High, DOA and DOPA are set to SRVAL_A during the Low-to-High clock (CLKA) transition; if write enable
(WEA) is High, the memory contents reflect the data at DIA and DIPA. When ENA is High and WEA is Low,
the data stored in the RAM address (ADDRA) is read during the Low-to-High clock transition. By default,
WRITE_MODE_A=WRITE_FIRST, when ENA and WEA are High, the data on the data inputs (DIA and DIPA) is
loaded into the word selected by the write address (ADDRA) during the Low-to-High clock transition and the
data outputs (DOA and DOPA) reflect the selected (addressed) word.
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The enable ENB pin controls read, write, and reset for Port B. When ENB is Low, no data is written and the
outputs (DOB and DOPB) retain the last state. When ENB is High and reset (SSRB) is High, DOB and DOPB are
set to SRVAL_B during the Low-to-High clock (CLKB) transition; if write enable (WEB) is High, the memory
contents reflect the data at DIB and DIPB. When ENB is High and WEB is Low, the data stored in the RAM
address (ADDRB) is read during the Low-to-High clock transition. By default, WRITE_MODE_B=WRITE_FIRST,
when ENB and WEB are High, the data on the data inputs (DIB and PB) are loaded into the word selected by the
write address (ADDRB) during the Low-to-High clock transition and the data outputs (DOB and DOPB) reflect
the selected (addressed) word. The above descriptions assume active High control pins (ENA, WEA, SSRA,
CLKA, ENB, WEB, SSRB, and CLKB). However, the active level can be changed by placing an inverter on the
port. Any inverter placed on a RAMBL16 port is absorbed into the block and does not use a CLB resource.

Address Mapping

Each port accesses the same set of 18432 memory cells using an addressing scheme that is dependent on the
width of the port. For all port widths, 16384 memory cells are available for data as shown in the Port Address
Mapping for Data table below. For 9-, 18-, and 36-bit wide ports, 2408 parity memory cells are also available
as shown in Port Address Mapping for Parity table below. The physical RAM location that is addressed for a
particular width is determined from the following formula.

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

The following tables show address mapping for each port width.
Port Address Mapping for Data

Data

Width [ Port Data Addresses

1 16384 | <—- |31]30[29|28127]26]25(24]|23(22/21|20[19(18|17(16(15|14]|13(12|11]10|9(8 7 |6]5/4|3|2]1 0
2 8192 | <~ |15 14 13 12 11 10 9 8 7 6 5 4 13| 12] [1] |O
4 4096 | < |7 6 5 4 3 2 1 0

8 2048 | <- |3 2 1 0

16 1024 | < |1 0

32 512 | <= | O

Port Address Mapping for Parity

Parity

Width Port Parity Addresses

1 2048 | <= 3 2 1 0
2 1024 | <—- 1 0

4 512 | < 0

Initializing Memory Contents of a Dual-Port RAMB16

You can use the INIT_xx attributes to specify an initialization value for the memory contents of a RAMB16 during
device configuration. The initialization of each RAMB16_Sm_5Sn is set by 64 initialization attributes (INIT_00
through INIT_3F) of 64 hex values for a total of 16384 bits.

You can use the INITP_xx attributes to specify an initial value for the parity memory during device configuration
or assertion. The initialization of the parity memory for ports configured for 9, 18, or 36 bits is set by 8
initialization attributes (INITP_00 through INITP_07) of 64 hex values for a total of 2048 bits.

If any INIT_xx or INITP_xx attribute is not specified, it is configured as zeros. Partial Strings are padded with
zeros to the left.

Spartan-3E Libraries Guide for HDL Designs
416 www.xilinx.com UG617 (v 14.1) April 24, 2012



& XILINXe Chapter 3: About Design Elements

Initializing the Output Register of a Dual-Port RAMB16

In Spartan®-3A and above devices, each bit in an output register can be initialized at power on (when GSR is
high) to either a 0 or 1. In addition, the initial state specified for power on can be different than the state that
results from assertion of a set/reset. Four properties control initialization of the output register for a dual-port
RAMBI16: INIT_A, INIT_B, SRVAL_A, and SRVAL_B. The INIT_A attribute specifies the output register value at
power on for Port A and the INIT_B attribute specifies the value for Port B. You can use the SRVAL_A attribute to
define the state resulting from assertion of the SSR (set/reset) input on Port A. You can use the SRVAL_B attribute
to define the state resulting from assertion of the SSR input on Port B.

The INIT_A, INIT_B, SRVAL_A, and SRVAL_B attributes specify the initialization value as a hexadecimal String.
The value is dependent upon the port width. For example, for a RAMB16_S1_54 with Port A width equal to 1
and Port B width equal to 4, the Port A output register contains 1 bit and the Port B output register contains 4
bits. Therefore, the INIT_A or SRVAL_A value can only be specified as a 1 or 0. For Port B, the output register
contains 4 bits. In this case, you can use INIT_B or SRVAL_B to specify a hexadecimal value from 0 through F to
initialize the 4 bits of the output register.

For those ports that include parity bits, the parity portion of the output register is specified in the high order bit
position of the INIT_A, INIT_B, SRVAL_A, or SRVAL_B value.

The INIT and SRVAL attributes default to zero if they are not set by you.
Write Mode Selection

The WRITE_MODE_A attribute controls the memory and output contents of Port A for a dual-port RAMB16. The
WRITE_MODE_B attribute does the same for Port B. By default, both WRITE_MODE_A and WRITE_MODE_B
are set to WRITE_FIRST. This means that input is read, written to memory, and then passed to output. You can
set the write mode for Port A and Port B to READ_FIRST to read the memory contents, pass the memory contents
to the outputs, and then write the input to memory. Or, you can set the write mode to NO_CHANGE to have
the input written to memory without changing the output. The Port A and Port B Conflict Resolution section
describes how read/write conflicts are resolved when both Port A and Port B are attempting to read/write to

the same memory cells.

Port A and Port B Conflict Resolution

Spartan-3A block SelectRAM™ is True Dual-Port RAM that allows both ports to simultaneously access the same
memory cell. When one port writes to a given memory cell, the other port must not address that memory cell (for
a write or a read) within the clock-to-clock setup window.

The following tables summarize the collision detection behavior of the dual-port RAMB16 based on the
WRITE_MODE_A and WRITE_MODE_B settings.

WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=NO_CHANGE

Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |[RAM | RAM | No No
Changq Change
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA | DIPA
Change Changgq
0 1 1 1 DIA DIB DIPA | DIPB | X No X No DIB DIPB
Changgq Change
1 1 1 1 DIA DIB DIPA | DIPB | No No No No X X
Changel Changg Changg Change

WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=READ_FIRST
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA [ DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | No No
Changgd Changgel
1 0 1 1 DIA DIB DIPA | DIPB [ RAM |[RAM |RAM |RAM |DIA | DIPA
0 1 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM | RAM |X X
WRITE_MODE_A= WRITE_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB [ RAM | RAM [RAM | RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=READ_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM [ RAM |RAM |RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Change Change
0 1 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM [ RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X DIB DIPB
Changg Changg
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA [ WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB [ RAM |[RAM |RAM |RAM [ No No
Changg Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Changg Change
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X X X
Changg Changg
WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | No No
Changg Changge
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
Spartan-3E Libraries Guide for HDL Designs
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards Yes
Macro support No
Available Attrib utes
Allo wed
Attrib ute Data Type | Values Default | Description
INIT_00 to Binary/ Any All zeros | Specifies the initial contents of the data portion
INIT_3F Hexadecimal of the RAM array.
INIT_A Binary/ Any All zeros | Specifies the initial value of the DOA output port
Hexadecimal after completing configuration. For Type, the bit
width is dependent on the width of the A port of
the RAM.
INIT_B Binary/ Any All zeros | Specifies the initial value of the DOB output port
Hexadecimal after completing configuration. For Type, the bit
width is dependent on the width of the B port of
the RAM.
INITP_00 to Binary/ Any All zeros | Specifies the initial contents of the parity portion
INITP_07 Hexadecimal of the RAM array.

SIM_COLLISION_ String "ALL", "ALL" Allows modification of the simulation behavior if
CHECK "WARNING_ a memory collision occurs. The output is affected
ONLY", as follows:

" X
OGI\];:E ]%RATE— - e "ALL" - Warning produced and affected
"NONE" outputs/memory location go unknown (X).
¢ "WARNING_ONLY" - Warning produced and
affected outputs/memory retain last value.
e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).
* "NONE" - No warning and affected
outputs/memory retain last value.
Note Setting this to a value other than "ALL" can
allow problems in the design go unnoticed during
simulation. Care should be taken when changing
the value of this attribute. Please see the Synthesis
and Simulation Design Guide for more information.
SRVAL_A Binary/ Any All zeros | Sets on a per-bit basis whether the DOA output
Hexadecimal port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTA pin. For Type, the
bit width is dependent on the width of the A port
of the RAM. Default is all bits reset.
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Allo wed
Attrib ute Data Type | Values Default | Description
SRVAL_B Binary/ Any All zeros | Sets on a per-bit basis whether the DOB output
Hexadecimal port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTB pin. For Type, the
bit width is dependent on the width of the B port
of the RAM. Default is all bits reset.
WRITE_MODE_A String "WRITE_FIRST", | "WRITE_ [ Specifies the behavior of the DOA port upon a
"READ_FIRST", FIRST" write command to the port.

NO_CHANGE e "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

WRITE_MODE_B String "WRITE_FIRST", | "WRITE_ | Specifies the behavior of the DOB port upon a
"READ_FIRST", FIRST" write command to the port.

NO_CHANGE o "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S9_S18: 2k/lk x 8/16 + 1/2 Parity bits Parity bits Dual-Port RAM
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1
RAMB16_S9_S18_inst RAMB16_S9_S18
generic  map (
INIT_A => X"000", -- Value of output RAMregisters on Port A at startup
INIT_B => X"00000", -- Value of output RAMregisters on Port B at startup

SRVAL_A => X"000", --

SRVAL_B => X"00000", --
WRITE_MODE_A=> "WRITE_FIRST", --
WRITE_MODE_B=> "WRITE_FIRST", -
SIM_COLLISION_CHECK => "ALL", --
-- The following
A Address 0 to 511,

-- Port
INIT_OO0
INIT_01
INIT_02
INIT_O3

=>
=
=>
=

Port A ouput value upon SSR assertion
Port B ouput value upon SSR assertion
WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or

"NONE",

NO_CHANGE
NO_CHANGE
"WARNING", "GENERATE_X_ONLY", "ALL"
declarations specify  the initial contents of the RAM
Port B Address 0 to 255
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_xx

420

Spartan-3E Libraries Guide for HDL Designs
UG617 (v 14.1) April 24, 2012

www.Xilinx.com



& XILINXs

Chapter 3: About Design Elements

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 512 to 1023, Port B Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1024 to 1535, Port B Address 512 to 767

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1536 to 2047, Port B Address 768 to 1024

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

-- Port A Address 0 to 511, Port B Address 0 to 255

INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 512 to 1023, Port B Address 256 to 511

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1024 to 1535, Port B Address 512 to 767

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
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-- Port A Address 1536 to 2047, Port B Address 768 to 1024
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
DOA => DOA, -- Port A 8-bit Data Output
DOB => DOB, -- Port B 16-bit Data Output
DOPA=> DOPA, -- Port A 1-bit Parity Output
DOPB=> DOPB, -- Port B 2-bit Parity Output
ADDRA=> ADDRA, -- Port A 11-bit Address Input
ADDRB=> ADDRB, -- Port B 10-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 8-bit Data Input
DIB => DIB, -- Port B 16-bit Data Input
DIPA => DIPA, -- Port A 1-bit parity Input
DIPB => DIPB, - Port-B  2-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input
)
-- End of RAMB16_S9 S18 inst instantiation
Verilog Instantiation Template
/I RAMB16_S9 S18: 2k/lk x 8/16 + 1/2 Parity bits Parity bits Dual-Port RAM
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1
RAMB16_S9_S18 #(
.INIT_A(9'h000), /I Value of output RAMregisters on Port A at startup
.INIT_B(18'h00000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(9'h000), /Il Port A output value upon SSR assertion
.SRVAL_B(18'h00000), /I Port B output value upon SSR assertion

WRITE_MODE_A("WRITE_FIRST"), //
.WRITE_MODE_B("WRITE_FIRST"), //
.SIM_COLLISION_CHECK("ALL"), 1

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or
"NONE",

NO_CHANGE
NO_CHANGE

/I The following INIT_xx declarations specify  the initial contents
/I Port A Address 0 to 511, Port B Address 0 to 255
.INIT_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0OB(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 512 to 1023, Port B Address 256 to 511
.INIT_10(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256'h0000000000000000000000000000000000000000000000000000000000000000),

"WARNING_ONLY", "GENERATE_X_ONLY"

, "ALL"

of the RAM
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.INIT_1B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1F(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1024 to 1535, Port B Address 512 to 767

.INIT_20(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1536 to 2047, Port B Address 768 to 1024

.INIT_30(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256'h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx are for the parity bits

/I Port A Address 0 to 511, Port B Address 0 to 255
.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 512 to 1023, Port B Address 256 to 511
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1024 to 1535, Port B Address 512 to 767
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1536 to 2047, Port B Address 768 to 1024
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S9_S18 inst (

.DOA(DOA), /I Port A 8-bit Data Output

.DOB(DOB), /I Port B 16-bit Data Output
.DOPA(DOPA), /I Port A 1-bit Parity Output
.DOPB(DOPB), // Port B 2-bit Parity Output

.ADDRA(ADDRA), /I Port A 11-bit Address Input
.ADDRB(ADDRB), /I Port B 10-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 8-bit Data Input

.DIB(DIB), /I Port B 16-bit Data Input
.DIPA(DIPA), /I Port A 1-bit parity Input
.DIPB(DIPB), /[ Port-B 2-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /I Port B Write Enable Input
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/I End of RAMB16_S9 S18 inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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RAMB16_S9 S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 9-bit
and 36-bit Ports

WEA | RAMB16_S9_S36

ENA
SSRA

CLKA
ADDRA [10:0]

DIA [7:0]

DIPA [0:0]

WEB

ENB

SSRB
CLKB
ADDRB [8:0]
DIB [31:0]

DIPB [3:0]

Intr oduction

DOPA [0:0]

EA [7:0]

DOPB [3:0]

X10640

EB [31:0]

This design element is a dual-ported dedicated random access memory block with synchronous write capability.
Each block RAM port has 16384 bits of data memory. Ports configured as 9, 18, or 36 bits wide have an additional
2048 bits of parity memory. Each port is independent of the other while accessing the same set of 16384 data
memory cells. Each port is independently configured to a specific data width. The possible port and cell
configurations for this element are listed in the "Port Descriptions" section.

Logic Table
Truth Table A
Inputs Outputs
GSR | ENA| SSRA| WEA CLKA ADDRA DIA | DIPA| DOA DOPA RAM Contents
Data RAM | Parity RAM
1 X X X X X X X INIT_A INIT_A No Change | No Change
0 0 X X X X X X No Change [ No Change No Change | No Change
0 1 1 0 1 X X X SRVAL_A SRVAL_A No Change | No Change
0 1 1 1 1 addr data | pdata| SRVAL_A SRVAL_A RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) | RAM(addr) No Change | No Change
0 1 0 1 1 addr data | pdata| No Change!, | No Changel, | RAM(addr) | RAM(addr)
RAM(addr)?, | RAM(addr)?, | =>data =>pdata
datad pdata’d
GSR=Global Set Reset.
INIT_A=Value specified by the INIT_A attribute for output register. Default is all zeros.
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Inputs Outputs
GSR | ENA| SSRA[ WEA CLKA ADDRA DIA | DIPA | DOA DOPA RAM Contents
Data RAM | Parity RAM

SRVAL_A-=register value.

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.
data=RAM input data.

pdata=RAM parity data.
IWRITE_MODE_A=NO_CHANGE.
2WRITE_MODE_A=READ_FIRST.
SWRITE_MODE_A=WRITE_FIRST.
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Truth Table B

Inputs Outputs

GSR | ENB | SSRB WEB| CLKB ADDRBE DIB | DIPB| DOB DOPB RAM Contents
Data Parity
RAM RAM

1 X X X X X X X INIT_B INIT_B No Change | No Change

0 0 X X X X X X No Change No Change No Change | No Change

0 1 1 0 1 X X X SRVAL_B SRVAL_B No Change | No Change

0 1 1 1 1 addr data | pdata [ SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata

0 1 0 0 1 addr X X RAM(addr) RAM(addr) No Change | No Change

0 1 0 1 1 addr data | pdata | No Changel, No Change!, | RAM(addr) | RAM(addr)

RAM(addr)?, RAM(addr)?, | =>data =>pdata
data3 pdata’

GSR=Global Set Reset.

INIT_B=Value specified by the INIT_B attribute for output registers. Default is all zeros.

SRVAL_B=register value.

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.

data=RAM input data.

pdata=RAM parity data.

IWRITE_MODE_B=NO_CHANGE.

2WRITE_MODE_B=READ_FIRST.

SWRITE_MODE_B=WRITE_FIRST.

Port Descriptions

Port A Port B

Design Data Parity | Addresd Data Parity | Data Parity | Addresd Data Parity

Element Cells® | Cells® | Bus Bus Bus Cells® | Cells® | Bus Bus Bus

RAMB16_59_536 | 2048 x8 | 2048 x 1 | (10:0) (7:0) (0:0) 512x 32 [ 512x4 | (8:0) (31:0) (3:0)

1Depth x Width

Each port is fully synchronous with independent clock pins. All Port A input pins have setup time referenced
to the CLKA pin and its data output bus DOA has a clock-to-out time referenced to the CLKA. All Port B
input pins have setup time referenced to the CLKB pin and its data output bus DOB has a clock-to-out time
referenced to the CLKB. The enable ENA pin controls read, write, and reset for Port A. When ENA is Low, no
data is written and the outputs (DOA and DOPA) retain the last state. When ENA is High and reset (SSRA) is
High, DOA and DOPA are set to SRVAL_A during the Low-to-High clock (CLKA) transition; if write enable
(WEA) is High, the memory contents reflect the data at DIA and DIPA. When ENA is High and WEA is Low,
the data stored in the RAM address (ADDRA) is read during the Low-to-High clock transition. By default,
WRITE_MODE_A=WRITE_FIRST, when ENA and WEA are High, the data on the data inputs (DIA and DIPA) is
loaded into the word selected by the write address (ADDRA) during the Low-to-High clock transition and the
data outputs (DOA and DOPA) reflect the selected (addressed) word.
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The enable ENB pin controls read, write, and reset for Port B. When ENB is Low, no data is written and the
outputs (DOB and DOPB) retain the last state. When ENB is High and reset (SSRB) is High, DOB and DOPB are
set to SRVAL_B during the Low-to-High clock (CLKB) transition; if write enable (WEB) is High, the memory
contents reflect the data at DIB and DIPB. When ENB is High and WEB is Low, the data stored in the RAM
address (ADDRB) is read during the Low-to-High clock transition. By default, WRITE_MODE_B=WRITE_FIRST,
when ENB and WEB are High, the data on the data inputs (DIB and PB) are loaded into the word selected by the
write address (ADDRB) during the Low-to-High clock transition and the data outputs (DOB and DOPB) reflect
the selected (addressed) word. The above descriptions assume active High control pins (ENA, WEA, SSRA,
CLKA, ENB, WEB, SSRB, and CLKB). However, the active level can be changed by placing an inverter on the
port. Any inverter placed on a RAMBL16 port is absorbed into the block and does not use a CLB resource.

Address Mapping

Each port accesses the same set of 18432 memory cells using an addressing scheme that is dependent on the
width of the port. For all port widths, 16384 memory cells are available for data as shown in the Port Address
Mapping for Data table below. For 9-, 18-, and 36-bit wide ports, 2408 parity memory cells are also available
as shown in Port Address Mapping for Parity table below. The physical RAM location that is addressed for a
particular width is determined from the following formula.

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

The following tables shows address mapping for each port width.
Port Address Mapping for Data

Data

Width [ Port Data Addresses

1 16384 | <—- |31]30[29|28127]26]25(24]|23(22/21|20[19(18|17(16(15|14]|13(12|11]10|9(8 7 |6]5/4|3|2]1 0
2 8192 | <~ |15 14 13 12 11 10 9 8 7 6 5 4 13| 12] [1] |O
4 4096 | < |7 6 5 4 3 2 1 0

8 2048 | <- |3 2 1 0

16 1024 | < |1 0

32 512 | <= | O

Port Address Mapping for Parity

Parity

Width Port Parity Addresses

1 2048 | <= 3 2 1 0
2 1024 | <—- 1 0

4 512 | < 0

Initializing Memory Contents of a Dual-Port RAMB16

You can use the INIT_xx attributes to specify an initialization value for the memory contents of a RAMB16 during
device configuration. The initialization of each RAMB16_Sm_5Sn is set by 64 initialization attributes (INIT_00
through INIT_3F) of 64 hex values for a total of 16384 bits.

You can use the INITP_xx attributes to specify an initial value for the parity memory during device configuration
or assertion. The initialization of the parity memory for ports configured for 9, 18, or 36 bits is set by 8
initialization attributes (INITP_00 through INITP_07) of 64 hex values for a total of 2048 bits.

If any INIT_xx or INITP_xx attribute is not specified, it is configured as zeros. Partial Strings are padded with
zeros to the left.
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Initializing the Output Register of a Dual-Port RAMB16

In Spartan®-3A and above devices, each bit in an output register can be initialized at power on (when GSR is
high) to either a 0 or 1. In addition, the initial state specified for power on can be different than the state that
results from assertion of a set/reset. Four properties control initialization of the output register for a dual-port
RAMBI16: INIT_A, INIT_B, SRVAL_A, and SRVAL_B. The INIT_A attribute specifies the output register value at
power on for Port A and the INIT_B attribute specifies the value for Port B. You can use the SRVAL_A attribute to
define the state resulting from assertion of the SSR (set/reset) input on Port A. You can use the SRVAL_B attribute
to define the state resulting from assertion of the SSR input on Port B.

The INIT_A, INIT_B, SRVAL_A, and SRVAL_B attributes specify the initialization value as a hexadecimal String.
The value is dependent upon the port width. For example, for a RAMB16_S1_54 with Port A width equal to 1
and Port B width equal to 4, the Port A output register contains 1 bit and the Port B output register contains 4
bits. Therefore, the INIT_A or SRVAL_A value can only be specified as a 1 or 0. For Port B, the output register
contains 4 bits. In this case, you can use INIT_B or SRVAL_B to specify a hexadecimal value from 0 through F to
initialize the 4 bits of the output register.

For those ports that include parity bits, the parity portion of the output register is specified in the high order bit
position of the INIT_A, INIT_B, SRVAL_A, or SRVAL_B value.

The INIT and SRVAL attributes default to zero if they are not set by you.
Write Mode Selection

The WRITE_MODE_A attribute controls the memory and output contents of Port A for a dual-port RAMB16. The
WRITE_MODE_B attribute does the same for Port B. By default, both WRITE_MODE_A and WRITE_MODE_B
are set to WRITE_FIRST. This means that input is read, written to memory, and then passed to output. You can
set the write mode for Port A and Port B to READ_FIRST to read the memory contents, pass the memory contents
to the outputs, and then write the input to memory. Or, you can set the write mode to NO_CHANGE to have
the input written to memory without changing the output. The Port A and Port B Conflict Resolution section
describes how read/write conflicts are resolved when both Port A and Port B are attempting to read/write to

the same memory cells.

Port A and Port B Conflict Resolution

Spartan-3A block SelectRAM™ is True Dual-Port RAM that allows both ports to simultaneously access the same
memory cell. When one port writes to a given memory cell, the other port must not address that memory cell (for
a write or a read) within the clock-to-clock setup window.

The following tables summarize the collision detection behavior of the dual-port RAMB16 based on the
WRITE_MODE_A and WRITE_MODE_B settings.

WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=NO_CHANGE

Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |[RAM | RAM | No No
Changq Change
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA | DIPA
Change Changgq
0 1 1 1 DIA DIB DIPA | DIPB | X No X No DIB DIPB
Changgq Change
1 1 1 1 DIA DIB DIPA | DIPB | No No No No X X
Changel Changg Changg Change

WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=READ_FIRST
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA [ DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | No No
Changgd Changgel
1 0 1 1 DIA DIB DIPA | DIPB [ RAM |[RAM |RAM |RAM |DIA | DIPA
0 1 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM | RAM |X X
WRITE_MODE_A= WRITE_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB [ RAM | RAM [RAM | RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=READ_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM [ RAM |RAM |RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Change Change
0 1 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM [ RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X DIB DIPB
Changg Changg
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA [ WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB [ RAM |[RAM |RAM |RAM [ No No
Changg Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Changg Change
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X X X
Changg Changg
WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | No No
Changg Changge
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards Yes
Macro support No
Available Attrib utes
Allo wed
Attrib ute Data Type | Values Default | Description
INIT_00 to Binary/ Any All zeros | Specifies the initial contents of the data portion
INIT_3F Hexadecimal of the RAM array.
INIT_A Binary/ Any All zeros | Specifies the initial value of the DOA output port
Hexadecimal after completing configuration. For Type, the bit
width is dependent on the width of the A port of
the RAM.
INIT_B Binary/ Any All zeros | Specifies the initial value of the DOB output port
Hexadecimal after completing configuration. For Type, the bit
width is dependent on the width of the B port of
the RAM.
INITP_00 to Binary/ Any All zeros | Specifies the initial contents of the parity portion
INITP_07 Hexadecimal of the RAM array.

SIM_COLLISION_ String "ALL", "ALL" Allows modification of the simulation behavior if
CHECK "WARNING_ a memory collision occurs. The output is affected
ONLY", as follows:

" X
OGI\];:E ]%RATE— - e "ALL" - Warning produced and affected
"NONE" outputs/memory location go unknown (X).
¢ "WARNING_ONLY" - Warning produced and
affected outputs/memory retain last value.
e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).
* "NONE" - No warning and affected
outputs/memory retain last value.
Note Setting this to a value other than "ALL" can
allow problems in the design go unnoticed during
simulation. Care should be taken when changing
the value of this attribute. Please see the Synthesis
and Simulation Design Guide for more information.
SRVAL_A Binary/ Any All zeros | Sets on a per-bit basis whether the DOA output
Hexadecimal port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTA pin. For Type, the
bit width is dependent on the width of the A port
of the RAM. Default is all bits reset.
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Allo wed
Attrib ute Data Type | Values Default | Description
SRVAL_B Binary/ Any All zeros | Sets on a per-bit basis whether the DOB output
Hexadecimal port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTB pin. For Type, the
bit width is dependent on the width of the B port
of the RAM. Default is all bits reset.
WRITE_MODE_A String "WRITE_FIRST", | "WRITE_ [ Specifies the behavior of the DOA port upon a
"READ_FIRST", FIRST" write command to the port.

NO_CHANGE e "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

WRITE_MODE_B String "WRITE_FIRST", | "WRITE_ | Specifies the behavior of the DOB port upon a
"READ_FIRST", FIRST" write command to the port.

NO_CHANGE o "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S9_S36: 2k/512 x 8/32 + 1/4 Parity
-- Spartan-3E

bits

Parity

bits

Dual-Port RAM

- Xilinx

RAMB16_S9_S36_inst
map (
A => X"000", -
INIT_B => X"000000000", --
SRVAL_A => X"000", -
SRVAL_B => X"000000000",  --

generic
INIT_A

WRITE_MODE_A=> "WRITE_FIRST", --
WRITE_MODE_B=> "WRITE_FIRST", -
SIM_COLLISION_CHECK => "ALL", --
-- The following
A Address 0 to 511,

-- Port
INIT_OO0
INIT_01
INIT_02
INIT_O3

HDL Libraries

=>
=
=>
=

Guide, version 14.1

RAMB16_S9_S36
Value of output RAMregisters
Value of output RAMregisters
A ouput value upon SSR assertion
Port B ouput value upon SSR assertion

WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_FIRST, READ_FIRST or NO_CHANGE
"NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
declarations specify  the initial contents of the RAM
Port B Address 0 to 127
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",

on Port A at startup
on Port B at startup

Port

INIT_xx
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INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 512 to 1023, Port B Address 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1024 to 1535, Port B Address 255 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1536 to 2047, Port B Address 384 to 511

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

-- Port A Address 0 to 511, Port B Address 0 to 127

INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 512 to 1023, Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 1024 to 1535, Port B Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
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-- Port A Address 1536 to 2047, Port B Address 384 to 511
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
DOA => DOA, -- Port A 8-bit Data Output
DOB => DOB, -- Port B 32-bit Data Output
DOPA=> DOPA, -- Port A 1-bit Parity Output
DOPB=> DOPB, -- Port B 4-bit Parity Output
ADDRA=> ADDRA, -- Port A 11-bit Address Input
ADDRB=> ADDRB, -- Port B 9-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 8-bit Data Input
DIB => DIB, -- Port B 32-bit Data Input
DIPA => DIPA, -- Port A 1-bit parity Input
DIPB => DIPB, - Port-B  4-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input
)
-- End of RAMB16_S9 S36_inst instantiation
Verilog Instantiation Template
/I RAMB16_S9 S36: 2k/512 x 8/32 + 1/4 Parity bits Parity bits Dual-Port RAM
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1
RAMB16_S9_S36 #(
.INIT_A(9'h000), /I Value of output RAMregisters on Port A at startup
.INIT_B(36'h000000000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(9'h000), /I Port A output value upon SSR assertion
.SRVAL_B(36'h000000000), /I Port B output value upon SSR assertion
\WRITE_MODE_A("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE

.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"
/I The following INIT_xx declarations specify  the initial contents of the RAM
/I Port A Address 0 to 511, Port B Address 0 to 127

.INIT_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_OF(256'h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 512 to 1023,

Port B Address 128 to 255

.INIT_10(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_12(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1A(256'h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_1B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1F(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1024 to 1535, Port B Address 255 to 383

.INIT_20(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1536 to 2047, Port B Address 384 to 511

.INIT_30(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256'h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx are for the parity bits

/I Port A Address 0 to 511, Port B Address 0 to 127
.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 512 to 1023, Port B Address 128 to 255
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1024 to 1535, Port B Address 256 to 383
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 1536 to 2047, Port B Address 384 to 511
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S9_S36_inst (

.DOA(DOA), /I Port A 8-bit Data Output

.DOB(DOB), /I Port B 32-bit Data Output
.DOPA(DOPA), /I Port A 1-bit Parity Output
.DOPB(DOPB), // Port B 4-bit Parity Output

.ADDRA(ADDRA), /I Port A 11-bit Address Input
.ADDRB(ADDRB), // Port B 9-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 8-bit Data Input

.DIB(DIB), /I Port B 32-bit Data Input
.DIPA(DIPA), /I Port A 1-bit parity Input
.DIPB(DIPB), /[ Port-B  4-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /I Port B Write Enable Input
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/I End of RAMB16_S9 S36_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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RAMB16_S9 S9

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 9-bit Ports

wEA | RAMB16_8S9_89

ENA
SSRA

CLKA
ADDRA [10:0]

DIA [7:0]

DIPA [0:0]

WEB

ENB

SSRB

CLKB
ADDRB [10:0]
DIB [7:0]

DIPB [0:0]

Intr oduction

This design element is a dual-ported dedicated random access memory block with synchronous write capability.
Each block RAM port has 16384 bits of data memory. Ports configured as 9, 18, or 36 bits wide have an additional
2048 bits of parity memory. Each port is independent of the other while accessing the same set of 16384 data
memory cells. Each port is independently configured to a specific data width. The possible port and cell
configurations for this element are listed in the "Port Descriptions" section.

DOPA [0:0]

EA [7:0]

DOPB [0:0]

EB [7:0]

X10638

Logic Table
Truth Table A
Inputs Outputs
GSR | ENA| SSRA| WEA CLKA ADDRA DIA | DIPA| DOA DOPA RAM Contents
Data RAM | Parity RAM
1 X X X X X X X INIT_A INIT_A No Change | No Change
0 0 X X X X X X No Change [ No Change No Change | No Change
0 1 0 1 X X X SRVAL_A SRVAL_A No Change | No Change
0 1 1 1 1 addr data | pdata| SRVAL_A SRVAL_A RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) | RAM(addr) No Change | No Change
0 1 0 1 1 addr data | pdata| No Changel, | No Changel, | RAM(addr) | RAM(addr)
RAM(addr)?, | RAM(addr)?, | =>data =>pdata
data3 pdata’d

GSR=Global Set Reset.
INIT_A=Value specified by the INIT_A attribute for output register. Default is all zeros.

SRVAL_A-=register value.
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Inputs Outputs
GSR | ENA| SSRA[ WEA CLKA ADDRA DIA | DIPA | DOA DOPA RAM Contents
Data RAM | Parity RAM

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.
data=RAM input data.

pdata=RAM parity data.
IWRITE_MODE_A=NO_CHANGE.
2WRITE_MODE_A=READ_FIRST.
SWRITE_MODE_A=WRITE_FIRST.

Spartan-3E Libraries Guide for HDL Designs
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Truth Table B

Inputs Outputs

GSR | ENB | SSRB WEB| CLKB ADDRBE DIB | DIPB| DOB DOPB RAM Contents
Data Parity
RAM RAM

1 X X X X X X X INIT_B INIT_B No Change | No Change

0 0 X X X X X X No Change No Change No Change | No Change

0 1 1 0 1 X X X SRVAL_B SRVAL_B No Change | No Change

0 1 1 1 1 addr data | pdata [ SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata

0 1 0 0 1 addr X X RAM(addr) RAM(addr) No Change | No Change

0 1 0 1 1 addr data | pdata | No Changel, No Change!, | RAM(addr) | RAM(addr)

RAM(addr)?, RAM(addr)?, | =>data =>pdata
data3 pdata’

GSR=Global Set Reset.

INIT_B=Value specified by the INIT_B attribute for output registers. Default is all zeros.

SRVAL_B=register value.

addr=RAM address.

RAM(addr)=RAM contents at address ADDR.

data=RAM input data.

pdata=RAM parity data.

IWRITE_MODE_B=NO_CHANGE.

2WRITE_MODE_B=READ_FIRST.

SWRITE_MODE_B=WRITE_FIRST.

Port Descriptions

Port A Port B

Design Data Parity | Addresd Data Parity | Data Parity | Addresd Data Parity

Element Cells® | Cells® | Bus Bus Bus Cells® | Cells® | Bus Bus Bus

RAMB16_5S9_59 2048 x 8 | 2048 x 1 | (10:0) (7:0) (0:0) 2048 x 8 | 2048 x 1 | (10:0) (7:0) (0:0)

1Depth x Width

Each port is fully synchronous with independent clock pins. All Port A input pins have setup time referenced
to the CLKA pin and its data output bus DOA has a clock-to-out time referenced to the CLKA. All Port B
input pins have setup time referenced to the CLKB pin and its data output bus DOB has a clock-to-out time
referenced to the CLKB. The enable ENA pin controls read, write, and reset for Port A. When ENA is Low, no
data is written and the outputs (DOA and DOPA) retain the last state. When ENA is High and reset (SSRA) is
High, DOA and DOPA are set to SRVAL_A during the Low-to-High clock (CLKA) transition; if write enable
(WEA) is High, the memory contents reflect the data at DIA and DIPA. When ENA is High and WEA is Low,
the data stored in the RAM address (ADDRA) is read during the Low-to-High clock transition. By default,
WRITE_MODE_A=WRITE_FIRST, when ENA and WEA are High, the data on the data inputs (DIA and DIPA) is
loaded into the word selected by the write address (ADDRA) during the Low-to-High clock transition and the
data outputs (DOA and DOPA) reflect the selected (addressed) word.
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The enable ENB pin controls read, write, and reset for Port B. When ENB is Low, no data is written and the
outputs (DOB and DOPB) retain the last state. When ENB is High and reset (SSRB) is High, DOB and DOPB are
set to SRVAL_B during the Low-to-High clock (CLKB) transition; if write enable (WEB) is High, the memory
contents reflect the data at DIB and DIPB. When ENB is High and WEB is Low, the data stored in the RAM
address (ADDRB) is read during the Low-to-High clock transition. By default, WRITE_MODE_B=WRITE_FIRST,
when ENB and WEB are High, the data on the data inputs (DIB and PB) are loaded into the word selected by the
write address (ADDRB) during the Low-to-High clock transition and the data outputs (DOB and DOPB) reflect
the selected (addressed) word. The above descriptions assume active High control pins (ENA, WEA, SSRA,
CLKA, ENB, WEB, SSRB, and CLKB). However, the active level can be changed by placing an inverter on the
port. Any inverter placed on a RAMBL16 port is absorbed into the block and does not use a CLB resource.

Address Mapping

Each port accesses the same set of 18432 memory cells using an addressing scheme that is dependent on the
width of the port. For all port widths, 16384 memory cells are available for data as shown in the Port Address
Mapping for Data table below. For 9-, 18-, and 36-bit wide ports, 2408 parity memory cells are also available
as shown in Port Address Mapping for Parity table below. The physical RAM location that is addressed for a
particular width is determined from the following formula.

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

The following tables summarize the collision detection behavior of the dual-port RAMB16 based on the
WRITE_MODE_A and WRITE_MODE_B settings.

The following tables show address mapping for each port width.
Port Address Mapping for Data

Data

Width [ Port Data Addresses

1 16384 | <—- [31(30129]28]27|26(25|24(23(22/21|20[19]|18]17]|16|15(14|13|12[{11{10]9(8 7 |6]5]4|3|2[1 0
2 8192 | <~ |15 14 13 12 11 10 9 8 7 6 5 4( 13 21 |1] (O
4 4096 | <—- | 7 6 5 4 3 2 1 0

8 2048 | <—- |3 2 1 0

16 1024 | <- |1 0

32 512 | <= | O

Port Address Mapping for Parity

Parity

Width Port Parity Addresses

1 2048 | <---- 3 2 1 0
2 1024 | <—-—- 1 0

4 512 < 0

Initializing Memory Contents of a Dual-Port RAMB16

You can use the INIT_xx attributes to specify an initialization value for the memory contents of a RAMB16 during
device configuration. The initialization of each RAMB16_Sm_5Sn is set by 64 initialization attributes (INIT_00
through INIT_3F) of 64 hex values for a total of 16384 bits.

You can use the INITP_xx attributes to specify an initial value for the parity memory during device configuration
or assertion. The initialization of the parity memory for ports configured for 9, 18, or 36 bits is set by 8
initialization attributes (INITP_00 through INITP_07) of 64 hex values for a total of 2048 bits.

If any INIT_xx or INITP_xx attribute is not specified, it is configured as zeros. Partial Strings are padded with
zeros to the left.
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Initializing the Output Register of a Dual-Port RAMB16

In Spartan®-3A and above devices, each bit in an output register can be initialized at power on (when GSR is
high) to either a 0 or 1. In addition, the initial state specified for power on can be different than the state that
results from assertion of a set/reset. Four properties control initialization of the output register for a dual-port
RAMBI16: INIT_A, INIT_B, SRVAL_A, and SRVAL_B. The INIT_A attribute specifies the output register value at
power on for Port A and the INIT_B attribute specifies the value for Port B. You can use the SRVAL_A attribute to
define the state resulting from assertion of the SSR (set/reset) input on Port A. You can use the SRVAL_B attribute
to define the state resulting from assertion of the SSR input on Port B.

The INIT_A, INIT_B, SRVAL_A, and SRVAL_B attributes specify the initialization value as a hexadecimal String.
The value is dependent upon the port width. For example, for a RAMB16_S1_54 with Port A width equal to 1
and Port B width equal to 4, the Port A output register contains 1 bit and the Port B output register contains 4
bits. Therefore, the INIT_A or SRVAL_A value can only be specified as a 1 or 0. For Port B, the output register
contains 4 bits. In this case, you can use INIT_B or SRVAL_B to specify a hexadecimal value from 0 through F to
initialize the 4 bits of the output register.

For those ports that include parity bits, the parity portion of the output register is specified in the high order bit
position of the INIT_A, INIT_B, SRVAL_A, or SRVAL_B value.

The INIT and SRVAL attributes default to zero if they are not set by you.
Write Mode Selection

The WRITE_MODE_A attribute controls the memory and output contents of Port A for a dual-port RAMB16. The
WRITE_MODE_B attribute does the same for Port B. By default, both WRITE_MODE_A and WRITE_MODE_B
are set to WRITE_FIRST. This means that input is read, written to memory, and then passed to output. You can
set the write mode for Port A and Port B to READ_FIRST to read the memory contents, pass the memory contents
to the outputs, and then write the input to memory. Or, you can set the write mode to NO_CHANGE to have
the input written to memory without changing the output. The Port A and Port B Conflict Resolution section
describes how read/write conflicts are resolved when both Port A and Port B are attempting to read/write to

the same memory cells.

Port A and Port B Conflict Resolution

Spartan-3A block SelectRAM™ is True Dual-Port RAM that allows both ports to simultaneously access the same
memory cell. When one port writes to a given memory cell, the other port must not address that memory cell (for
a write or a read) within the clock-to-clock setup window.

The following tables summarize the collision detection behavior of the dual-port RAMB16 based on the
WRITE_MODE_A and WRITE_MODE_B settings.

WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=NO_CHANGE

Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |[RAM | RAM | No No
Changq Change
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA | DIPA
Change Changgq
0 1 1 1 DIA DIB DIPA | DIPB | X No X No DIB DIPB
Changgq Change
1 1 1 1 DIA DIB DIPA | DIPB | No No No No X X
Changel Changg Changg Change

WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=READ_FIRST
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA [ DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | No No
Changgd Changgel
1 0 1 1 DIA DIB DIPA | DIPB [ RAM |[RAM |RAM |RAM |DIA | DIPA
0 1 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM | RAM |X X
WRITE_MODE_A= WRITE_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM [ Ram
0 0 1 1 DIA DIB DIPA | DIPB [ RAM | RAM [RAM | RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=READ_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM [ RAM |RAM |RAM | No No
Changd Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Change Change
0 1 1 1 DIA DIB DIPA | DIPB | RAM [ RAM | RAM [ RAM | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X DIB DIPB
Changg Changg
WRITE_MODE_A=NO_CHANGE and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA [ WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB [ RAM |[RAM |RAM |RAM [ No No
Changg Changg
1 0 1 1 DIA DIB DIPA | DIPB | No X No X DIA DIPA
Changg Change
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | No X No X X X
Changg Changg
WRITE_MODE_A=READ_FIRST and WRITE_MODE_B=WRITE_FIRST
Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | No No
Changg Changge
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
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Data | Parity
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM | Ram
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards Yes
Macro support No
Available Attrib utes
Allo wed
Attrib ute Data Type | Values Default | Description
INIT_00 to Binary/ Any All zeros | Specifies the initial contents of the data portion
INIT_3F Hexadecimal of the RAM array.
INIT_A Binary/ Any All zeros | Specifies the initial value of the DOA output port
Hexadecimal after completing configuration. For Type, the bit
width is dependent on the width of the A port of
the RAM.
INIT_B Binary/ Any All zeros | Specifies the initial value of the DOB output port
Hexadecimal after completing configuration. For Type, the bit
width is dependent on the width of the B port of
the RAM.
INITP_00 to Binary/ Any All zeros | Specifies the initial contents of the parity portion
INITP_07 Hexadecimal of the RAM array.

SIM_COLLISION_ String "ALL", "ALL" Allows modification of the simulation behavior if
CHECK "WARNING_ a memory collision occurs. The output is affected
ONLY", as follows:

" X
OGI\];:E ]%RATE— - e "ALL" - Warning produced and affected
"NONE" outputs/memory location go unknown (X).
¢ "WARNING_ONLY" - Warning produced and
affected outputs/memory retain last value.
e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).
* "NONE" - No warning and affected
outputs/memory retain last value.
Note Setting this to a value other than "ALL" can
allow problems in the design go unnoticed during
simulation. Care should be taken when changing
the value of this attribute. Please see the Synthesis
and Simulation Design Guide for more information.
SRVAL_A Binary/ Any All zeros | Sets on a per-bit basis whether the DOA output
Hexadecimal port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTA pin. For Type, the
bit width is dependent on the width of the A port
of the RAM. Default is all bits reset.
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Allo wed
Attrib ute Data Type | Values Default | Description
SRVAL_B Binary/ Any All zeros | Sets on a per-bit basis whether the DOB output
Hexadecimal port sets (goes to a one) or resets (goes to a zero)
upon the assertion of the RSTB pin. For Type, the
bit width is dependent on the width of the B port
of the RAM. Default is all bits reset.
WRITE_MODE_A String "WRITE_FIRST", | "WRITE_ [ Specifies the behavior of the DOA port upon a
"READ_FIRST", FIRST" write command to the port.

NO_CHANGE e "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

WRITE_MODE_B String "WRITE_FIRST", | "WRITE_ | Specifies the behavior of the DOB port upon a
"READ_FIRST", FIRST" write command to the port.

NO_CHANGE o "WRITE_FIRST" - the same port that is written
to displays the contents of the written data to
the outputs upon completion of the operation.

e "READ_FIRST" - displays the prior contents of
the RAM to the output port prior to writing
the new data.

* "NO_CHANGE" - keeps the previous value
on the output port and does not update the
output port upon a write command. This is
the suggested mode if not using the read data
from a particular port of the RAM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S9 S9: 2k x 8 + 1 Parity bit Dual-Port RAM
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S9 S9 inst : RAMB16_S9 S9
generic  map (

INIT_A => X"000", -- Value of output RAMregisters on Port A at startup

INIT_B => X"000", -- Value of output RAMregisters on Port B at startup
SRVAL_A => X"000", -- Port A ouput value upon SSR assertion

SRVAL_B => X"000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
-- The following INIT_xx declarations specify  the initial contents of the RAM

-- Address 0 to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_07 =>
INIT_08 =>
INIT_09 =>
INIT_0A =>
INIT_ OB =>
INIT_0C =>
INIT_OD =>
INIT_OE =>
INIT_ OF =>
-- Address

INIT_10 =>
INIT_11 =
INIT_12 =>
INIT_13 =>
INIT_14 =>
INIT_15 =>
INIT_16 =>
INIT_17 =>
INIT_18 =>
INIT_19 =>
INIT_1A =>
INIT_1B =>
INIT_1C =>
INIT_1D =>
INIT_1E =>
INIT_1F =>
-- Address

INIT_ 20 =>
INIT_21 =>
INIT_ 22 =>
INIT_23 =>
INIT_ 24 =>
INIT_ 25 =>
INIT_ 26 =>
INIT_27 =>
INIT_ 28 =>
INIT_ 29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>
-- Address

INIT_30 =>
INIT_31 =>
INIT_32 =>
INIT_33 =>
INIT_34 =>
INIT_35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>
-- The next
-- Address

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",

X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
512 to 1023
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
1024 to 1535
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
1536 to 2047
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
set of INITP_xx are for the parity bits
0 to 511

512 to 1023

1024 to 1535
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port

);

-- Address 1536 to 2047
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O07 => X"0000000000000000000000000000000000000000000000000000000000000000")

map (
DOA => DOA, -- Port A 8-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output
DOPA=> DOPA, -- Port A 1-bit Parity Output
DOPB=> DOPB, -- Port B 1-bit Parity Output
ADDRA=> ADDRA, -- Port A 11-bit Address Input
ADDRB=> ADDRB, -- Port B 11-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 8-bit Data Input
DIB => DIB, -- Port B 8-bit Data Input
DIPA => DIPA, -- Port A 1-bit parity Input
DIPB => DIPB, - Port-B  1-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

End of RAMB16_S9 S9 inst instantiation

Verilog Instantiation Template

1
I
I

RAMB16_S9 S9: 2k x 8 + 1 Parity bit Dual-Port RAM
Spartan-3E
Xilinx HDL Libraries Guide, version 14.1

RAMB16_S9_S9 #(

.INIT_A(9'h000), /I Value of output RAMregisters on Port A at startup
.INIT_B(9'h000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(9'h000), /Il Port A output value upon SSR assertion

.SRVAL_B(9'h000), /[ Port B output value upon SSR assertion
\WRITE_MODE_A("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

/I The following INIT_xx declarations specify  the initial contents of the RAM
/I Address 0 to 511

JINIT_00(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_01(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_02(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_03(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_04(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_05(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_06(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_07(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_08(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_09(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OA(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OB(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_0C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INIT_0D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OE(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_OF(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I Address 512 to 1023

JINIT_10(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_11(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_12(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_13(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_14(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_15(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_16(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_17(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_18(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_19(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1A(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
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JINIT_1B(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1E(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_1F(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I Address 1024 to 1535

JINIT_20(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_21(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_22(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_23(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_24(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_25(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_26(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_27(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_28(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_29(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2A(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2B(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2E(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_2F(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I Address 1536 to 2047

JINIT_30(256°h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_31(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_32(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_33(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_34(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_35(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_36(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_37(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_38(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_39(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3A(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3B(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3C(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3D(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3E(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINIT_3F(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),

/I The next set of INITP_xx are for the parity bits

/I Address 0 to 511
.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 512 to 1023
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 1024 to 1535
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 1536 to 2047
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S9_S9 inst (

.DOA(DOA), /I Port A 8-bit Data Output
.DOB(DOB), /I Port B 8-bit Data Output
.DOPA(DOPA), /I Port A 1-bit Parity Output
.DOPB(DOPB), /I Port B 1-bit Parity Output
.ADDRA(ADDRA), /I Port A 11-bit Address Input
.ADDRB(ADDRB), /I Port B 11-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 8-bit Data Input

.DIB(DIB), /I Port B 8-bit Data Input

.DIPA(DIPA), /I Port A 1-bit parity Input
.DIPB(DIPB), /[ Port-B 1-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
WEA(WEA), /[ Port A Write Enable Input
.WEB(WEB) /I Port B Write Enable Input
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/I End of RAMB16_S9_S9 inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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Chapter 3: About Design Elements

ROM128X1
Primitive: 128-Deep by 1-Wide ROM

A0 ROM128X1 o

X9731

Intr oduction

This design element is a 128-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 7-bit address (A6:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of 32 hexadecimal digits that are written into the ROM from the most-significant

digit A=FH to the least-significant digit A=OH. An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 0]

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Avalilab le Attrib utes

Attrib ute Data Type Allowed Values Default Description
INIT Hexadecimal Any 128-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library ~ UNISIM;
use UNISIM.vcomponents.all;

-- ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

ROM128X1_inst : ROM128X1
generic  map (
INIT => X"00000000000000000000000000000000")

port map (

O => 0, --  ROMoutput

A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4, -- ROMaddress[4]
A5 => A5, -- ROMaddress[5]
A6 => A6 -- ROMaddress[6]

);
-- End of ROM128X1_inst instantiation

Verilog Instantiation Template

/I ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
1 Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1

ROM128X1 #(
.INIT(128'h00000000000000000000000000000000) /I Contents of ROM

) ROM128X1_inst (
.0(0), /I ROMoutput
.AO(A0), // ROMaddress[0]
A1(Al1), /I ROMaddress[1]
A2(A2), /I ROMaddress[2]
.A3(A3), /I ROMaddress[3]
A4(A4), /I ROMaddress[4]
A5(A5), // ROMaddress[5]
.AB6(A6) /I ROMaddress|[6]

/I End of ROM128X1_inst instantiation

Spartan-3E Libraries Guide for HDL Designs
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For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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ROM16X1
Primitive: 16-Deep by 1-Wide ROM

ROM16X1
A0 (0]

Al
A2

A3

X4137

Intr oduction

This design element is a 16-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 4-bit address (A3:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of four hexadecimal digits that are written into the ROM from the most-significant
digit A=FH to the least-significant digit A=OH. For example, the INIT=10A7 parameter produces the data stream:
0001 0000 1010 0111 An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 0

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
Available Attrib utes
Attrib ute Data Type Allo wed Values Default Description
INIT Hexadecimal Any 16-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- ROM16X1: 16 x 1 Asynchronous

-- Spartan-3E
- Xilinx HDL Libraries Guide,
ROM16X1_inst ROM16X1
generic  map (
INIT => X"0000")
port map (
O => 0, --  ROMoutput
A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3 -- ROMaddress[3]

-- End of ROM16X1_inst instantiation

Verilog Instantiation Template

/I ROM16X1: 16 x 1 Asynchronous

1 Spartan-3E
/I Xilinx HDL Libraries

ROM16X1#(
.INIT(16'h0000) /I Contents
) ROM16X1_inst (
.0(0), /I ROMoutput
.AO(A0), /I ROMaddress[0]
A1(A1), // ROMaddress[1]
A2(A2), /I ROMaddress[2]
.A3(A3) /I ROMaddress[3]

Guide,

version 14.1

of ROM

/I End of ROM16X1_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.

e See the Spartan-3E FPGA Family Complete Data Sheet.

Distributed (LUT) ROM
version 14.1
Distributed (LUT) ROM
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ROM256X1
Primitive: 256-Deep by 1-Wide ROM

ROM256X1
A0 o)

Al
A2
A3 |
A4
S |
A6

A7

X9732

Intr oduction

This design element is a 256-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 8-bit address (A7:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of 64 hexadecimal digits that are written into the ROM from the most-significant
digit A=FH to the least-significant digit A=0H.

An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 o

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Availab le Attrib utes

Attrib ute Data Type Allo wed Values Default Description

INIT Hexadecimal Any 256-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

ROM256X1_inst : ROM256X1
generic  map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (

O => 0, --  ROMoutput

A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4, -- ROMaddress[4]
A5 => A5, -- ROMaddress[5]
A6 => A6, -- ROMaddress[6]
A7 => A7 -- ROMaddress[7]

-- End of ROM256X1_inst instantiation

Verilog Instantiation Template

/I ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

ROM256X1 #(
.INIT(256'h0000000000000000000000000000000000000000000000000000000000000000) /I Contents of ROM

) ROM256X1_inst (
.0(0), /I ROMoutput
.AO(AO0), /I ROMaddress[0]
A1(A1), // ROMaddress[1]
A2(A2), /I ROMaddress[2]
\A3(A3), // ROMaddress[3]
A4(A4), /I ROMaddress[4]
\A5(A5), /I ROMaddress[5]
A6(A6), /I ROMaddress|[6]
AT7(A7) /I ROMaddress[7]

/I End of ROM256X1_inst instantiation
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For More Information

e See the Spartan-3 Generation FPGA User Guide.

e See the Spartan-3E FPGA Family Complete Data Sheet.
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ROM32X1
Primitive: 32-Deep by 1-Wide ROM

ROM32X1
A0 o

A
A2
A3

A4 |

Intr oduction

This design element is a 32-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 5-bit address (A4:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of eight hexadecimal digits that are written into the ROM from the most-significant
digit A=1FH to the least-significant digit A=00H.

For example, the INIT=10A78F39 parameter produces the data stream: 0001 0000 1010 0111 1000 1111 0011 1001.
An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 o

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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& XILINXs

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Avalilab le Attrib utes

Attrib ute Type Allo wed Values Default Description

INIT Hexadecimal Any 32-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-~ ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

ROM32X1_inst : ROM32X1
generic  map (
INIT => X"00000000")

port map (
O => 0O, --  ROMoutput
A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4 -- ROMaddress[4]

-- End of ROM32X1_inst instantiation

Verilog Instantiation Template

/I ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
1 Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1

ROM32X1#(

.INIT(32'h00000000) /I Contents of ROM
) ROM32X1_inst (

.0(0), /I ROMoutput

.AO(A0), /I ROMaddress[0
A1(A1), /I ROMaddress[1
A2(A2), /I ROMaddress[2
\A3(A3), /I ROMaddress[3
A4(A4L) /I ROMaddress[4]

/I End of ROM32X1_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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ROM64X1
Primitive: 64-Deep by 1-Wide ROM

ROM64X1
A0 O

A1
A2
A3 |
A4

A5

X9730

Intr oduction

This design element is a 64-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 6-bit address (A5:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of 16 hexadecimal digits that are written into the ROM from the most-significant

digit A=FH to the least-significant digit A=0H. An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 0

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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& XILINXs

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
Available Attrib utes
Attrib ute Data Type Allo wed Values Default Description
INIT Hexadecimal Any 64-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library ~ UNISIM;

use UNISIM.vcomponents.all;

-- ROM64X1: 64

x 1 Asynchronous Distributed (LUT) ROM

-- Spartan-3E

-- Xilinx

ROM64X1_inst
generic  map (

HDL Libraries Guide, version 14.1

ROM64X1

INIT => X"0000000000000000")

port map (
O = 0O, -
A0 => A0, --
Al => Al, --
A2 => A2, --
A3 => A3, --
Ad => A4, --
A5 => A5 -

ROMoutput

ROMaddress|[0]
ROMaddress[1]
ROMaddress|[2]
ROMaddress[3]
ROMaddress[4]
ROMaddress[5]

-- End of ROMG64X1_inst instantiation

Verilog Instantiation Template

/I ROM64X1: 64

x 1 Asynchronous Distributed (LUT) ROM

1 Spartan-3E

/I Xilinx

ROM64X1#(

HDL Libraries Guide, version 14.1

.INIT(64'h0000000000000000) /I Contents of ROM

) ROM64X1_inst
.0(0), 1"
AO(A0), /I
ALAL),
A2(A2), I
A3(A3), I
ALAL), I
.A5(A5) 1"

(
ROMoutput

ROMaddress|[0]
ROMaddress[1]
ROMaddress|[2]
ROMaddress[3]
ROMaddress[4]
ROMaddress|[5]

/I End of ROMG64X1_inst instantiation
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For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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SRL16
Primitive: 16-Bit Shift Register Look-Up Table (LUT)

o| SR16 |q

X8420

Intr oduction

This design element is a shift register look-up table (LUT). The inputs A3, A2, Al, and AO select the output
length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

¢ To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through A0
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through AQ select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

The data (D) is loaded into the first bit of the shift register during the Low-to-High clock (CLK) transition. During
subsequent Low-to-High clock transitions data shifts to the next highest bit position while new data is loaded.
The data appears on the Q output when the shift register length determined by the address inputs is reached.

Logic Table
Inputs Output
Am CLK D Q
Am X X Q(Am)
Am 1 D Q(Am - 1)
m=0,1,2,3

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
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Chapter 3: About Design Elements

Availab le Attrib utes

Allo wed
Attrib ute Data Type Values Default Description
INIT Hexadecimal Any 16-Bit Value | All zeros Sets the initial value of Q output after
configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-~ SRL16: 16-bit  shift
-- Spartan-3E
-- Xilinx HDL Libraries Guide, version 14.1

register LUT operating

SRL16_inst : SRL16
generic  map (
INIT => X"0000")

port map (

Q= Q, -- SRL data output
A0 => A0, --  Select[0] input
Al => A1, --  Select[1] input
A2 => A2, - Select[2] input
A3 => A3, --  Select[3] input
CLK => CLK, -- Clock input

D=>D --  SRL data input

-- End of SRL16 _inst instantiation

Verilog Instantiation Template

/I SRL16: 16-bit  shift
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

register LUT operating

SRL16 #(
.INIT(16'h0000) /I Initial
) SRL16_inst (

Value of Shift Register

.Q(Q), /I SRL data output
.AO(A0), /I Select[0] input
A1(Al), /I Select[1] input
A2(A2), /I Select[2] input
.A3(A3), /I Select[3] input
.CLK(CLK), /I Clock input
.D(D) /I SRL data input

/I End of SRL16_inst instantiation

For More Information

® See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.

on posedge of clock

on posedge of clock
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Chapter 3: About Design Elements & XILINXe

SRL16 1
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock

SRL16.1 | g

FERER

A3

X8422

Intr oduction

This design element is a shift register look-up table (LUT). The inputs A3, A2, Al, and AO select the output
length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x Al) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through A0
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

The data (D) is loaded into the first bit of the shift register during the High-to-Low clock (CLK) transition. During
subsequent High-to-Low clock transitions data shifts to the next highest bit position as new data is loaded. The
data appears on the Q output when the shift register length determined by the address inputs is reached.

Logic Table
Inputs Output
Am CLK D Q
Am X X Q(Am)
Am ! D Q(Am -1)
m=0,1,23

Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
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Availab le Attrib utes

Attrib ute Data Type Allo wed Values Default Description
INIT Hexadecimal Any 16-Bit Value All zeros Sets the initial value of Q output after
configuration

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRL16_1: 16-bit shift register LUT operating on negedge of clock
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

SRL16_1_inst : SRL16_1
generic  map (
INIT => X"0000")

port map (

Q= Q, -- SRL data output
A0 => A0, --  Select[0] input
Al => A1, --  Select[1] input
A2 => A2, --  Select[2] input
A3 => A3, --  Select[3] input
CLK => CLK, -- Clock input

D=>D -- SRL data input

-- End of SRL16_1 inst instantiation

Verilog Instantiation Template

/I SRL16_1: 16-bit  shift  register LUT operating on negedge of clock
1 Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1

SRL16_1 #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRL16_1_inst (

.Q(Q), /I SRL data output
.AO(AO0), /I Select[0] input
A1(AL), /I Select[1] input
A2(A2), /I Select[2] input
A3(A3), /I Select[3] input
.CLK(CLK), /I Clock input
.D(D) /I SRL data input

/I End of SRL16_1_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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Chapter 3: About Design Elements & XILINXe

SRL16E
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable

D SRL16E Q
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X8423

Intr oduction

This design element is a shift register look-up table (LUT). The inputs A3, A2, Al, and AO select the output
length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through AQ
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

When CE is High, the data (D) is loaded into the first bit of the shift register during the Low-to-High clock (CLK)
transition. During subsequent Low-to-High clock transitions, when CE is High, data shifts to the next highest bit
position as new data is loaded. The data appears on the Q output when the shift register length determined by
the address inputs is reached. When CE is Low, the register ignores clock transitions.

Logic Table
Inputs Output
Am CE CLK D Q
Am 0 X X Q(Am)
Am 1 t D Q(Am - 1)
m=0,1,23
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Port Descriptions

Port Direction Width Function

Q Output 1 Shift register data output

D Input 1 Shift register data input

CLK Input 1 Clock

CE Input 1 Active high clock enable

A Input 4 Dynamic depth selection of the SRL
e A=0000 ==> 1-bit shift length
e A=1111==>16-bit shift length

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Available Attrib utes

Attrib ute Data Type | Allowed Values Default Description
INIT Hexa- Any 16-Bit Value All zeros Sets the initial value of content and output of shift
decimal register after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift  register LUT with clock enable operating on posedge of clock
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

SRL16E_inst : SRL16E
generic  map (
INIT => X"0000")

port map (

Q= Q, -- SRL data output

A0 => A0, --  Select[0] input
Al => A1, --  Select[1] input
A2 => A2, --  Select[2] input
A3 => A3, --  Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input

-- End of SRL16E_inst instantiation
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Verilog Instantiation Template

/I SRL16E: 16-bit shift  register LUT with clock enable operating on posedge of clock
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

SRL16E #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRL16E_inst (

.Q(Q), /I SRL data output
.AO(A0), /I Select[0] input
A1(Al), /I Select[1] input
A2(A2), /I Select[2] input
A3(A3), /I Select[3] input
.CE(CE), /I Clock enable input
.CLK(CLK), /I Clock input

.D(D) /I SRL data input

/I End of SRL16E_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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SRL16E_1

Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock and
Clock Enable

D [ SRL16E_1
CE | Q
A0 |
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A2 |
A3 |

X12010

Intr oduction

This design element is a shift register look-up table (LUT) with clock enable (CE). The inputs A3, A2, Al,
and AOQ select the output length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through A0
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

When CE is High, the data (D) is loaded into the first bit of the shift register during the High-to-Low clock (CLK)
transition. During subsequent High-to-Low clock transitions, when CE is High, data is shifted to the next highest
bit position as new data is loaded. The data appears on the Q output when the shift register length determined
by the address inputs is reached. When CE is Low, the register ignores clock transitions.

Logic Table
Inputs Output
Am CE CLK D Q
Am 0 X X Q(Am)
Am 1 . D Q(Am - 1)
m=0,1,2,3

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
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Availab le Attrib utes

Allo wed

Attrib ute | Type Values Default Description

INIT Hexadecimal Any 16-Bit All zeros Sets the initial value of content and output of shift
Value register after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E_1: 16-bit shift register LUT with clock enable
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1
SRL16E_1_inst SRL16E_1
generic  map (

INIT => X"0000")
port map (

Q= Q, -- SRL data output

A0 => A0, --  Select[0] input

Al => A1, --  Select[1] input

A2 => A2, - Select[2] input

A3 => A3, --  Select[3] input

CE => CE, -- Clock enable input

CLK => CLK, --  Clock input

D=>D -- SRL data input
)
-- End of SRL16E_1_inst instantiation
Verilog Instantiation Template
/I SRL16E_1: 16-bit  shift register LUT with clock enable
I Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1
SRL16E_1 #(

.INIT(16'h0000) /I Initial Value of Shift Register

) SRL16E_1 inst (

.Q(Q), /I SRL data output
.AO(AO0), /I Select[0] input
A1(AL), /I Select[1] input
A2(A2), /I Select[2] input
A3(A3), /I Select[3] input
.CE(CE), /I Clock enable input
.CLK(CLK), /I Clock input
.D(D) /I SRL data input

)

/I End of SRL16E_1 inst instantiation

For More Information

® See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.

operating on negedge of clock

operating on negedge of clock
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SRLC16
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry

DBl smLcie
la
CLK] lars
A0 |
At
A2
A3
Intr oduction

This design element is a shift register look-up table (LUT) with Carry. The inputs A3, A2, Al, and AO select the
output length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

¢ To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x Al) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through A0
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through AQ select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

The data (D) is loaded into the first bit of the shift register during the Low-to-High clock (CLK) transition. During
subsequent Low-to-High clock transitions data shifts to the next highest bit position as new data is loaded. The
data appears on the Q output when the shift register length determined by the address inputs is reached.

Note The Q15 output is available for you in cascading to multiple shift register LUTs to create larger shift
registers.

Logic Table
Inputs Output
Am CLK D Q
Am X X Q(Am)
Am 1 D Q(Am - 1)
m=0,1,23

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
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Availab le Attrib utes

Attrib ute | Data Type Allo wed Values | Default Description

INIT Hexadecimal | Any 16-Bit Value All zeros Sets the initial value of content and output of shift
register after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

SRLC16_inst : SRLC16
generic  map (
INIT => X"0000")

port map (

Q= Q, -- SRL data output

Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, --  Select[0] input

Al => A1, --  Select[1] input

A2 => A2, --  Select[2] input

A3 => A3, --  Select[3] input

CLK => CLK, -- Clock input

D=>D -- SRL data input

-- End of SRLC16_inst instantiation

Verilog Instantiation Template

/I SRLC16: 16-bit cascadable shift  register LUT operating on posedge of clock
1 Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1

SRLC16 #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRLC16 inst (

.Q(Q), /I SRL data output

.Q15(Q15), /I Carry output (connect to next SRL)
.AO(AO0), /I Select[0] input

A1(AL), /I Select[1] input

A2(A2), /I Select[2] input

.A3(A3), /I Select[3] input

.CLK(CLK), /I Clock input

.D(D) /I SRL data input

/I End of SRLC16_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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SRLC16_1
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry and Negative-Edge Clock
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Intr oduction

This design element is a shift register look-up table (LUT) with carry and a negative-edge clock. The inputs A3,
A2, Al, and A0 select the output length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through A0
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

Note The Q15 output is available for your use in cascading multiple shift register LUTs to create larger shift
registers.

Logic Table
Inputs Output
Am CLK D Q Q15
Am X X Q(Am) No Change
Am ! D QAm-1) Q14
m=0,1,23

Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
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Availab le Attrib utes

Attrib ute Data Type Allo wed Values | Default Description

INIT Hexadecimal | Any 16-Bit Value All zeros | Sets the initial value of content and output of shift
register after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16_1: 16-bit cascadable shift  register LUT operating on negedge of clock
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

SRLC16_1 inst : SRLC16_1
generic  map (
INIT => X"0000")

port map (

Q= Q, -- SRL data output

Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, --  Select[0] input

Al => A1, --  Select[1] input

A2 => A2, --  Select[2] input

A3 => A3, --  Select[3] input

CLK => CLK, -- Clock input

D=>D -- SRL data input

-- End of SRLC16_1 inst instantiation

Verilog Instantiation Template

/I SRLC16_1: 16-bit cascadable shift register LUT operating  on negedge of clock
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

SRLC16_1 #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRLC16_1 inst (

.Q(Q), /I SRL data output

.Q15(Q15), /I Carry output (connect to next SRL)
.AO(AO0), /I Select[0] input

A1(AL), /I Select[1] input

A2(A2), /I Select[2] input

.A3(A3), /I Select[3] input

.CLK(CLK), /I Clock input

.D(D) /I SRL data input

/I End of SRLC16_1 inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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SRLCI16E
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry and Clock Enable
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Intr oduction

This design element is a shift register look-up table (LUT) with carry and clock enable. The inputs A3, A2, Al,
and AO select the output length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through A0
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

The data (D) is loaded into the first bit of the shift register during the Low-to-High clock (CLK) transition.
When CE is High, during subsequent Low-to-High clock transitions, data shifts to the next highest bit position
as new data is loaded. The data appears on the Q output when the shift register length determined by the
address inputs is reached.

Note The Q15 output is available for you in cascading to multiple shift register LUTs to create larger shift
registers.

Logic Table
Inputs Output
Am CLK CE D Q Q15
Am X 0 X Q(Am) Q(15)
Am X 1 X Q(Am) Q(15)
Am ' 1 D Q(Am - 1) Q15
m=0,1,23
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No
Available Attrib utes
Attrib ute Data Type Allowed Values | Default Description
INIT Hexadecimal | Any 16-Bit Value All zeros Sets the initial value of content and output of shift
register after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRLCI16E: 16-bit cascable shift register LUT with clock enable operating on posedge of clock
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1
SRLCI16E_inst SRLC16E
generic  map (
INIT => X"0000")
port map (
Q= Q, -- SRL data output
Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, --  Select[0] input
Al => A1, --  Select[1] input
A2 => A2, --  Select[2] input
A3 => A3, --  Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input
)i
-- End of SRLCI16E_inst instantiation
Verilog Instantiation Template
/I SRLC16E: 16-bit cascadable shift register LUT with clock enable operating on posedge of clock
1 Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1
SRLCI16E #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRLCI16E_inst (
.Q(Q), /I SRL data output
.Q15(Q15), /I Carry output (connect to next SRL)
.AO(AO0), /I Select[0] input
A1(Al), /I Select[1] input
A2(A2), /I Select[2] input
\A3(A3), /I Select[3] input
.CE(CE), /I Clock enable input
.CLK(CLK), /I Clock input
.D(D) /I SRL data input
)
/I End of SRLCI16E_inst instantiation
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For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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SRLC16E_1

Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry, Negative-Edge Clock,
and Clock Enable

SRLC16E_1

1Q
Qis

-0
el

>

A3 |

X9299

Intr oduction

This design element is a shift register look-up table (LUT) with carry, clock enable, and negative-edge clock. The
inputs A3, A2, Al, and AO select the output length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

¢ To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through AQ
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

When CE is High, the data (D) is loaded into the first bit of the shift register during the High-to-Low clock (CLK)
transition. During subsequent High-to-Low clock transitions data shifts to the next highest bit position as new
data is loaded when CE is High. The data appears on the Q output when the shift register length determined by
the address inputs is reached.

Note The Q15 output is available for your use in cascading multiple shift register LUTs to create larger shift
registers.

Logic Table
Inputs Output
Am CE CLK D Q Q15
Am 0 X X Q(Am) No Change
Am 1 X X Q(Am) No Change
Am 1 L D Q(Am -1) Q14
m=0,1,23

Spartan-3E Libraries Guide for HDL Designs
478 www.xilinx.com UG617 (v 14.1) April 24, 2012



& XILINXe Chapter 3: About Design Elements

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Availab le Attrib utes

Allo wed

Attrib ute Data Type | Values Default Description

INIT Hexadecimal| Any 16-Bit All zeros Sets the initial value of content and output of shift register
Value after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRLCI16E_1: 16-bit  shift  register LUT with clock enable operating on negedge of clock
-- Spartan-3E
- Xilinx HDL Libraries Guide, version 14.1

SRLC16E_1 inst : SRLCI16E_1
generic  map (
INIT => X"0000")

port map (
Q= Q, -- SRL data output
Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, --  Select[0] input
Al => A1, --  Select[1] input
A2 => A2, --  Select[2] input
A3 => A3, - Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D --  SRL data input

-- End of SRLCI16E_1 inst instantiation

Verilog Instantiation Template

/I SRLC16E_1: 16-bit  shift  register LUT with clock enable operating on negedge of clock
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

SRLC16E_1 #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRLCI16E_1_inst (

.Q(Q), /I SRL data output

.Q15(Q15), /I Carry output (connect to next SRL)
.AO(AO0), /I Select[0] input

AL(Al), /I Select[1] input

A2(A2), /I Select[2] input

A3(A3), /I Select[3] input

.CE(CE), /I Clock enable input

.CLK(CLK), /I Clock input

.D(D) /I SRL data input
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/I End of SRLC16E_1_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.

e See the Spartan-3E FPGA Family Complete Data Sheet.
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STARTUP_SPARTANS3E

Primitive: Spartan®-3E User Interface to the GSR, GTS, Configuration Startup Sequence
and Multi-Boot Trigger Circuitry

GSR | STARTUP_SPARTANSE
GTS
MBT

CLK

X10235

Intr oduction

This design element allows the connection of ports, or your circuitry, to control certain dedicated circuitry and
routes within the FPGA. Signals connected the GSR port of this component can control the global set/reset
(referred to as GSR) of the device. The GSR net connects to all registers in the device and places the registers
into their initial value state. Connecting a signal to the GTS port connects to the dedicated route controlling the
three-state outputs of every pin in the device. Connecting a clock signal to the CLK input allows the startup
sequence after configuration to be synchronized to a user-defined clock. The MBT (Multi-Boot Trigger) pin
allows the triggering of a new configuration when the device is properly set up for this feature.

Design Entry Method

Instantiation Recommended
Inference No
CORE Generator™ and wizards No
Macro support No

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

STARTUP_SPARTANS3E:Startup ~ primitive for GSR, GTS, startup  sequence
control and Multi-Boot Configuration.
Spartan-3E

Xilinx HDL Libraries Guide, version 14.1

STARTUP_SPARTANS3E_inst : STARTUP_SPARTAN3E

port map (
CLK => CLK, -- Clock input for start-up sequence
GSR => GSR_PORT, - Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS_PORT -- Global 3-state input (GTS cannot be used for the port name)
MBT => MBT -- Multi-Boot Trigger  input

End of STARTUP_SPARTANS3E_inst instantiation
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Verilog Instantiation Template

/I STARTUP_SPARTANSE:Startup  primitive for GSR, GTS, startup  sequence control
1 and Multi-Boot Configuration Trigger. Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1

STARTUP_SPARTAN3ETARTUP_SPARTANS3E_inst (
.CLK(CLK), /I Clock input for start-up sequence
.GSR(GSR_PORT), /I Global Set/Reset input (GSR can not be used as a port name)

.GTS(GTS_PORT), /I Global 3-state input (GTS can not be used as a port name)
.MBT(MBT) /I Multi-Boot Trigger  input

/I End of STARTUP_SPARTANB3E_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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Chapter 3: About Design Elements

XORCY

Primitive: XOR for Carry Logic with General Output

XORCY

I

X10722

Intr oduction

This design element is a special XOR with general O output that generates faster and smaller arithmetic
functions. The XORCY primitive is a dedicated XOR function within the carry-chain logic of the slice. It allows
for fast and efficient creation of arithmetic (add/subtract) or wide logic functions (large AND/OR gate).

Logic Table
Input Output
LI Cl O
0 0 0
0 1 1
1 0 1
1 1 0
Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

XORCY: Carry-Chain XOR-gate with general

Spartan-3E
Xilinx ~ HDL Libraries Guide,
XORCY_inst : XORCY
port map (
O => 0O, -~ XORoutput  signal
Cl => Cl, -- Carry input
LI => LI -- LUT4 input signal

End of XORCY_inst instantiation

version
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Verilog Instantiation Template

/I XORCY: Carry-Chain XOR-gate with general output
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

XORCYXORCY_inst (
.0(0), /I XOR output  signal
.CI(CI), /I Carry input signal
.LI(LI) /I LUT4 input signal

/I End of XORCY_inst instantiation

For More Information

® See the Spartan-3 Generation FPGA User Guide.

e See the Spartan-3E FPGA Family Complete Data Sheet.
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XORCY_D

Primitive: XOR for Carry Logic with Dual Output

XORCY_D

X10721

Intr oduction

This design element is a special XOR that generates faster and smaller arithmetic functions.

Logic Table
Input Output
LI Cl O and LO
0 0 0
0 1 1
1 0 1
1 1 0
Design Entry Method
Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

XORCY_D: Carry-Chain XOR-gate with local
Spartan-3E

Xilinx HDL Libraries Guide, version 14.1

XORCY_D_inst : XORCY_D

port map (
LO => LO, -- XORlocal output signal
O = 0O, -- XORgeneral output signal
Cl => Cl, -- Carry input signal
LI => LI - LUT4 input signal

End of XORCY_D inst instantiation

and general outputs
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Verilog Instantiation Template

/I XORCY_D: Carry-Chain ~ XOR-gate with local and general outputs
1 Spartan-3E
/I Xilinx HDL Libraries Guide, version 14.1

XORCY_DXORCY_D_inst (
.LO(LO), /I XORlocal output signal

.0(0), /I XOR general output signal
.CI(CI), /I Carry input signal
LLI(LD /I LUT4 input signal

);

/I End of XORCY_D_inst instantiation

For More Information

e See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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XORCY_L
Primitive: XOR for Carry Logic with Local Output
XORCY_L

S5l

X10720

Intr oduction

This design element is a special XOR with local LO output that generates faster and smaller arithmetic functions.

Logic Table

Input Output
LI Cl LO

0
0
1
1

=l E=H =l =)
OSOl=|=]1O

Design Entry Method

Instantiation Yes

Inference Recommended

CORE Generator™ and wizards No

Macro support No

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.
Library  UNISIM;
use UNISIM.vcomponents.all;

XORCY_L: Carry-Chain XOR-gate with local => direct-connect ouput
Spartan-3E
Xilinx HDL Libraries Guide, version 14.1

XORCY_L_inst : XORCY_L

port map (
LO => LO, -- XORlocal output signal
Cl => Cl, -- Carry input signal
LI => LI -- LUT4 input signal

End of XORCY_L inst instantiation
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Verilog Instantiation Template

/I XORCY_L: Carry-Chain
1 Spartan-3E
Il Xilinx HDL Libraries Guide, version 14.1

XOR-gate with local (direct-connect)

XORCY_LXORCY_L_inst (
.LO(LO), /I XORlocal output signal
.CI(CI), /I Carry input signal
.LI(LI) /I LUT4 input signal

/I End of XORCY_L_inst instantiation

For More Information

® See the Spartan-3 Generation FPGA User Guide.
e See the Spartan-3E FPGA Family Complete Data Sheet.
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