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Internal 3-State Buffers with Active High Enable
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Architectures Supported

BUFE

Spartan-Il, Spartan-I1E Primitive
Spartan-3 No
Virtex, Virtex-E Primitive
Virtex-1l, Virtex-1l Pro, Virtex-11 Pro X | Primitive
XC9500, XC9500XV, XC9500XL Primitive
CoolRunner XPLA3 Primitive
CoolRunner-II No
CoolRunner-11S No

BUFE4, BUFES, BUFE16
Spartan-I1l, Spartan-I11E Macro
Spartan-3 No
Virtex, Virtex-E Macro
Virtex-Il, Virtex-11 Pro, Virtex-11 Pro X | Macro
XC9500, XC9500XV, XC9500XL Macro*
CoolRunner XPLA3 Macro
CoolRunner-l11 No
CoolRunner-I1S No
*Not supported for XC9500XL and XC9500XV
devices

BUFE, BUFE4, BUFES, and BUFE16 are single or multiple 3-state buffers with inputs I,
13-10, 17 - 10, and 115 - 10, respectively; outputs O, O3 - 00, O7 — 00, and O15 - OO0,
respectively; and active-High output enable (E). When E is High, data on the inputs of
the buffers is transferred to the corresponding outputs. When E is Low, the output is
high impedance (Z state or Off). The outputs of the buffers are connected to horizontal
longlines in FPGA architectures.

The outputs of separate BUFE symbols can be tied together to form a bus or a
multiplexer. Make sure that only one E is High at any one time. If none of the E inputs
is active-High, a “weak-keeper” circuit (Spartan-11, Spartan-lIE, Virtex, Virtex-E,
Virtex-Il, Virtex-11 Pro, and Virtex-11 Pro X) keeps the output bus from floating but
does not guarantee that the bus remains at the last value driven onto it.

For XC9500 devices, BUFE output nets assume the High logic level when all
connected BUFE/BUFT buffers are disabled.

For Spartan-Il, Spartan-I1E, Virtex, Virtex-E, Virtex-Il, Virtex-11 Pro, and Virtex-11 Pro
X, BUFE elements need a PULLUP element connected to their output. NGDBuild
inserts a PULLUP element if one is not connected.
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BUFES8 Implementation XC9500/XV/XL, CoolRunner XPLA3, CoolRunner-Il,
Spartan-Il, Spartan-lIE, Virtex, Virtex-E, Virtex-Il, Virtex-1l Pro, Virtex-ll Pro X

Usage

These design elements are supported for schematic, inference, and instantiation.

VHDL Inference Code

architecture Behavioral of bufe is
begin
process (I, E)
begin
if (E="1") then
O<=1;
el se
O<="'7;
end if;
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end process;
end Behavi oral ;

Verilog Inference Code

always @ (1 or E)
begin

it (B

O<=1;

el se

O <= 1’ bz,
end
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VHDL Instantiation Template

-- Conponent Decl aration for BUFE shoul d be pl aced
-- after architecture statenent but before begin keyword

conmponent BUFE
port (O : out STD ULCG C;
E: in STD_ULQG C;
I : in STD_ULOQA C);
end conponent;

-- Conponent Attribute specification for BUFE
-- shoul d be placed after architecture declaration but
-- before the begin keyword

-- Enter attributes here

-- Conponent Instantiation for BUFE shoul d be pl aced
-- in architecture after the begin keyword

BUFE_I NSTANCE_NAME : BUFE
port map (O => user_O
E => user _E,
I => user_l);

Verilog Instantiation Template
BUFE i nstance_nane (.O (user_O),

. E (user_E),
.1 (user_l1));

Commonly Used Constraints

None
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