




































Chapter 3: About Design Elements

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;

-- PULLUP: I/O Buffer Weak Pull-up
-- CoolRunner-II
-- Xilinx HDL Libraries Guide, version 13.2

PULLUP_inst : PULLUP
port map (

O => O -- Pullup output (connect directly to top-level port)
);

-- End of PULLUP_inst instantiation

Verilog Instantiation Template

// PULLUP: I/O Buffer Weak Pull-up
// All FPGA, CoolRunner-II
// Xilinx HDL Libraries Guide, version 13.2

PULLUP PULLUP_inst (
.O(O) // Pullup output (connect directly to top-level port)

);

// End of PULLUP_inst instantiation

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

SR16CE
Macro: 16-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Asynchronous
Clear

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with a shift-left serial input (SLI), parallel outputs (Q), and clock enable
(CE) and asynchronous clear (CLR) inputs. The (CLR) input, when High, overrides all other inputs and resets the
data outputs (Q) Low. When (CE) is High and (CLR) is Low, the data on the SLI input is loaded into the first
bit of the shift register during the Low-to- High clock (C) transition and appears on the (Q0) output. During
subsequent Low-to- High clock transitions, when (CE) is High and (CLR) is Low, data shifts to the next highest
bit position as new data is loaded into (Q0) (SLI→Q0, Q0→Q1, Q1→Q2, and so forth). The register ignores clock
transitions when (CE) is Low.

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage
and connecting clock, (CE), and (CLR) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

CLR CE SLI C Q0 Qz : Q1
1 X X X 0 0

0 0 X X No Change No Change

0 1 SLI ↑ SLI qn-1

z = bit width - 1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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Chapter 3: About Design Elements

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR16CLE
Macro: 16-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with a shift-left serial input (SLI), parallel inputs (D), parallel outputs (Q),
and three control inputs: clock enable (CE), load enable (L), and asynchronous clear (CLR) . The register ignores
clock transitions when (L) and (CE) are Low. The asynchronous (CLR), when High, overrides all other inputs
and resets the data outputs (Q) Low. When (L) is High and (CLR) is Low, data on the Dn -D0 inputs is loaded
into the corresponding Qn -(Q0) bits of the register.

When (CE) is High and (L) and (CLR) are Low, data on the SLI input is loaded into the first bit of the shift
register during the Low-to-High clock (C) transition and appears on the (Q0) output. During subsequent clock
transitions, when (CE) is High and (L) and (CLR) are Low, the data shifts to the next highest bit position as new
data is loaded into (Q)0 (for example, SLI→Q0, Q0→Q1, and Q1→Q2).

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage and
connecting clock, (CE), (L), and (CLR) inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

CPLD Libraries Guide
564 www.xilinx.com UG606 (v 13.2) July 6, 2011



Chapter 3: About Design Elements

Logic Table
Inputs Outputs

CLR L CE SLI Dn : D0 C Q0 Qz : Q1
1 X X X X X 0 0

0 1 X X Dn : D0 ↑ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

SR16CLED
Macro: 16-Bit Shift Register with Clock Enable and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left (SLI) and shift-right (SRI) serial inputs, parallel inputs (D),
parallel outputs (Q), and four control inputs: clock enable (CE), load enable (L), shift left/right (LEFT), and
asynchronous clear (CLR). The register ignores clock transitions when (CE) and (L) are Low. The asynchronous
clear, when High, overrides all other inputs and resets the data outputs (Qn) Low.

When (L) is High and (CLR) is Low, the data on the (D) inputs is loaded into the corresponding (Q) bits of the
register. When (CE) is High and (L) and (CLR) are Low, data is shifted right or left, depending on the state of the
LEFT input. If LEFT is High, data on the SLI is loaded into (Q0) during the Low-to-High clock transition and
shifted left (for example, to Q1 or Q2) during subsequent clock transitions. If LEFT is Low, data on the SRI is
loaded into the last (Q) output during the Low-to-High clock transition and shifted right during subsequent
clock transitions. The logic tables indicate the state of the (Q) outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

CLR L CE LEFT SLI SRI
D15 :
D0 C Q0 Q15

Q14 :
Q1

1 X X X X X X X 0 0 0

0 1 X X X X D15 : D0 ↑ D0 D15 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q14 qn-1
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Inputs Outputs

CLR L CE LEFT SLI SRI
D15 :
D0 C Q0 Q15

Q14 :
Q1

0 0 1 0 X SRI X ↑ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR16RE
Macro: 16-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Synchronous
Reset

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left serial input (SLI), parallel outputs (Qn), clock enable (CE),
and synchronous reset (R) inputs. The R input, when High, overrides all other inputs during the Low-to-High
clock (C) transition and resets the data outputs (Q) Low.

When (CE) is High and (R) is Low, the data on the (SLI) is loaded into the first bit of the shift register during
the Low-to-High clock (C) transition and appears on the (Q0) output. During subsequent Low-to-High clock
transitions, when (CE) is High and R is Low, data shifts to the next highest bit position as new data is loaded into
(Q0) (for example, SLI→Q0, Q0→Q1, and Q1→Q2). The register ignores clock transitions when (CE) is Low.

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage and
connecting clock, (CE), and (R) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

R CE SLI C Q0 Qz : Q1
1 X X ↑ 0 0

0 0 X X No Change No Change

0 1 SLI ↑ SLI qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR16RLE
Macro: 16-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left serial input (SLI), parallel inputs (D), parallel outputs (Q),
and three control inputs: clock enable (CE), load enable (L), and synchronous reset (R). The register ignores clock
transitions when (L) and (CE) are Low. The synchronous (R), when High, overrides all other inputs during the
Low-to-High clock (C) transition and resets the data outputs (Q) Low. When (L) is High and (R) is Low during
the Low-to-High clock transition, data on the (D) inputs is loaded into the corresponding Q bits of the register.

When (CE) is High and (L) and (R) are Low, data on the (SLI) input is loaded into the first bit of the shift
register during the Low-to-High clock (C) transition and appears on the Q0 output. During subsequent clock
transitions, when (CE) is High and (L) and (R) are Low, the data shifts to the next highest bit position as new
data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, (CE), (L), and (R) inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

R L CE SLI Dz : D0 C Q0 Qz : Q1
1 X X X X ↑ 0 0

0 1 X X Dz : D0 ↑ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR16RLED
Macro: 16-Bit Shift Register with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left (SLI) and shift-right (SRI) serial inputs, parallel inputs (D),
parallel outputs (Q) and four control inputs — clock enable (CE), load enable (L), shift left/right (LEFT), and
synchronous reset (R). The register ignores clock transitions when (CE) and (L) are Low. The synchronous (R),
when High, overrides all other inputs during the Low-to-High clock (C) transition and resets the data outputs
(Q) Low. When (L) is High and (R) is Low during the Low-to-High clock transition, the data on the (D) inputs is
loaded into the corresponding (Q) bits of the register.

When (CE) is High and (L) and (R) are Low, data shifts right or left, depending on the state of the LEFT input.
If LEFT is High, data on (SLI) is loaded into (Q0) during the Low-to-High clock transition and shifted left (for
example, to Q1 and Q2) during subsequent clock transitions. If LEFT is Low, data on the (SRI) is loaded into the
last (Q) output during the Low-to-High clock transition and shifted right ) during subsequent clock transitions.
The logic tables below indicates the state of the (Q) outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

R L CE LEFT SLI SRI D15:D0 C Q0 Q15 Q14:Q1
1 X X X X X X ↑ 0 0 0

0 1 X X X X D15:D0 ↓ D0 D15 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q14 qn-1
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Inputs Outputs

R L CE LEFT SLI SRI D15:D0 C Q0 Q15 Q14:Q1
0 0 1 0 X SRI X ↓ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR4CE
Macro: 4-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Asynchronous
Clear

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with a shift-left serial input (SLI), parallel outputs (Q), and clock enable
(CE) and asynchronous clear (CLR) inputs. The (CLR) input, when High, overrides all other inputs and resets the
data outputs (Q) Low. When (CE) is High and (CLR) is Low, the data on the SLI input is loaded into the first
bit of the shift register during the Low-to- High clock (C) transition and appears on the (Q0) output. During
subsequent Low-to- High clock transitions, when (CE) is High and (CLR) is Low, data shifts to the next highest
bit position as new data is loaded into (Q0) (SLI→Q0, Q0→Q1, Q1→Q2, and so forth). The register ignores clock
transitions when (CE) is Low.

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage
and connecting clock, (CE), and (CLR) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

CLR CE SLI C Q0 Qz : Q1
1 X X X 0 0

0 0 X X No Change No Change

0 1 SLI ↑ SLI qn-1

z = bit width - 1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR4CLE
Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with a shift-left serial input (SLI), parallel inputs (D), parallel outputs (Q),
and three control inputs: clock enable (CE), load enable (L), and asynchronous clear (CLR) . The register ignores
clock transitions when (L) and (CE) are Low. The asynchronous (CLR), when High, overrides all other inputs
and resets the data outputs (Q) Low. When (L) is High and (CLR) is Low, data on the Dn -D0 inputs is loaded
into the corresponding Qn -(Q0) bits of the register.

When (CE) is High and (L) and (CLR) are Low, data on the SLI input is loaded into the first bit of the shift
register during the Low-to-High clock (C) transition and appears on the (Q0) output. During subsequent clock
transitions, when (CE) is High and (L) and (CLR) are Low, the data shifts to the next highest bit position as new
data is loaded into (Q)0 (for example, SLI→Q0, Q0→Q1, and Q1→Q2).

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage and
connecting clock, (CE), (L), and (CLR) inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

CLR L CE SLI Dn : D0 C Q0 Qz : Q1
1 X X X X X 0 0

0 1 X X Dn : D0 ↑ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.

CPLD Libraries Guide
UG606 (v 13.2) July 6, 2011 www.xilinx.com 577



Chapter 3: About Design Elements

SR4CLED
Macro: 4-Bit Shift Register with Clock Enable and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left (SLI) and shift-right (SRI) serial inputs, parallel inputs (D),
parallel outputs (Q), and four control inputs: clock enable (CE), load enable (L), shift left/right (LEFT), and
asynchronous clear (CLR). The register ignores clock transitions when (CE) and (L) are Low. The asynchronous
clear, when High, overrides all other inputs and resets the data outputs (Qn) Low.

When (L) is High and (CLR) is Low, the data on the (D) inputs is loaded into the corresponding (Q) bits of the
register. When (CE) is High and (L) and (CLR) are Low, data is shifted right or left, depending on the state of the
LEFT input. If LEFT is High, data on the SLI is loaded into (Q0) during the Low-to-High clock transition and
shifted left (for example, to Q1 or Q2) during subsequent clock transitions. If LEFT is Low, data on the SRI is
loaded into the last (Q) output during the Low-to-High clock transition and shifted right during subsequent
clock transitions. The logic tables indicate the state of the (Q) outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

CLR L CE LEFT SLI SRI D3 : D0 C Q0 Q3 Q2 : Q1
1 X X X X X X X 0 0 0

0 1 X X X X D3– D0 ↑ D0 D3 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q2 qn-1

0 0 1 0 X SRI X ↑ q1 SRI qn+1

qn-1 and qn+1 = state of referenced output one setup time prior to active clock transition.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.

CPLD Libraries Guide
UG606 (v 13.2) July 6, 2011 www.xilinx.com 579



Chapter 3: About Design Elements

SR4RE
Macro: 4-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Synchronous
Reset

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left serial input (SLI), parallel outputs (Qn), clock enable (CE),
and synchronous reset (R) inputs. The R input, when High, overrides all other inputs during the Low-to-High
clock (C) transition and resets the data outputs (Q) Low.

When (CE) is High and (R) is Low, the data on the (SLI) is loaded into the first bit of the shift register during
the Low-to-High clock (C) transition and appears on the (Q0) output. During subsequent Low-to-High clock
transitions, when (CE) is High and R is Low, data shifts to the next highest bit position as new data is loaded into
(Q0) (for example, SLI→Q0, Q0→Q1, and Q1→Q2). The register ignores clock transitions when (CE) is Low.

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage and
connecting clock, (CE), and (R) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

R CE SLI C Q0 Qz : Q1
1 X X ↑ 0 0

0 0 X X No Change No Change

0 1 SLI ↑ SLI qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR4RLE
Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left serial input (SLI), parallel inputs (D), parallel outputs (Q),
and three control inputs: clock enable (CE), load enable (L), and synchronous reset (R). The register ignores clock
transitions when (L) and (CE) are Low. The synchronous (R), when High, overrides all other inputs during the
Low-to-High clock (C) transition and resets the data outputs (Q) Low. When (L) is High and (R) is Low during
the Low-to-High clock transition, data on the (D) inputs is loaded into the corresponding Q bits of the register.

When (CE) is High and (L) and (R) are Low, data on the (SLI) input is loaded into the first bit of the shift
register during the Low-to-High clock (C) transition and appears on the Q0 output. During subsequent clock
transitions, when (CE) is High and (L) and (R) are Low, the data shifts to the next highest bit position as new
data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, (CE), (L), and (R) inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

R L CE SLI Dz : D0 C Q0 Qz : Q1
1 X X X X ↑ 0 0

0 1 X X Dz : D0 ↑ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR4RLED
Macro: 4-Bit Shift Register with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left (SLI) and shift-right (SRI) serial inputs, parallel inputs (D),
parallel outputs (Q) and four control inputs — clock enable (CE), load enable (L), shift left/right (LEFT), and
synchronous reset (R). The register ignores clock transitions when (CE) and (L) are Low. The synchronous (R),
when High, overrides all other inputs during the Low-to-High clock (C) transition and resets the data outputs
(Q) Low. When (L) is High and (R) is Low during the Low-to-High clock transition, the data on the (D) inputs is
loaded into the corresponding (Q) bits of the register.

When (CE) is High and (L) and (R) are Low, data shifts right or left, depending on the state of the LEFT input.
If LEFT is High, data on (SLI) is loaded into (Q0) during the Low-to-High clock transition and shifted left (for
example, to Q1 and Q2) during subsequent clock transitions. If LEFT is Low, data on the (SRI) is loaded into the
last (Q) output during the Low-to-High clock transition and shifted right ) during subsequent clock transitions.
The logic tables below indicates the state of the (Q) outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

R L CE LEFT SLI SRI D3 : D0 C Q0 Q3 Q2 : Q1
1 X X X X X X ↑ 0 0 0

0 1 X X X X D3 : D0 ↑ D0 D3 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q2 qn-1

0 0 1 0 X SRI X ↑ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR8CE
Macro: 8-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Asynchronous
Clear

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with a shift-left serial input (SLI), parallel outputs (Q), and clock enable
(CE) and asynchronous clear (CLR) inputs. The (CLR) input, when High, overrides all other inputs and resets the
data outputs (Q) Low. When (CE) is High and (CLR) is Low, the data on the SLI input is loaded into the first
bit of the shift register during the Low-to- High clock (C) transition and appears on the (Q0) output. During
subsequent Low-to- High clock transitions, when (CE) is High and (CLR) is Low, data shifts to the next highest
bit position as new data is loaded into (Q0) (SLI→Q0, Q0→Q1, Q1→Q2, and so forth). The register ignores clock
transitions when (CE) is Low.

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage
and connecting clock, (CE), and (CLR) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

CLR CE SLI C Q0 Qz : Q1
1 X X X 0 0

0 0 X X No Change No Change

0 1 SLI ↑ SLI qn-1

z = bit width - 1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR8CLE
Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with a shift-left serial input (SLI), parallel inputs (D), parallel outputs (Q),
and three control inputs: clock enable (CE), load enable (L), and asynchronous clear (CLR) . The register ignores
clock transitions when (L) and (CE) are Low. The asynchronous (CLR), when High, overrides all other inputs
and resets the data outputs (Q) Low. When (L) is High and (CLR) is Low, data on the Dn -D0 inputs is loaded
into the corresponding Qn -(Q0) bits of the register.

When (CE) is High and (L) and (CLR) are Low, data on the SLI input is loaded into the first bit of the shift
register during the Low-to-High clock (C) transition and appears on the (Q0) output. During subsequent clock
transitions, when (CE) is High and (L) and (CLR) are Low, the data shifts to the next highest bit position as new
data is loaded into (Q)0 (for example, SLI→Q0, Q0→Q1, and Q1→Q2).

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage and
connecting clock, (CE), (L), and (CLR) inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

CPLD Libraries Guide
588 www.xilinx.com UG606 (v 13.2) July 6, 2011



Chapter 3: About Design Elements

Logic Table
Inputs Outputs

CLR L CE SLI Dn : D0 C Q0 Qz : Q1
1 X X X X X 0 0

0 1 X X Dn : D0 ↑ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR8CLED
Macro: 8-Bit Shift Register with Clock Enable and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left (SLI) and shift-right (SRI) serial inputs, parallel inputs (D),
parallel outputs (Q), and four control inputs: clock enable (CE), load enable (L), shift left/right (LEFT), and
asynchronous clear (CLR). The register ignores clock transitions when (CE) and (L) are Low. The asynchronous
clear, when High, overrides all other inputs and resets the data outputs (Qn) Low.

When (L) is High and (CLR) is Low, the data on the (D) inputs is loaded into the corresponding (Q) bits of the
register. When (CE) is High and (L) and (CLR) are Low, data is shifted right or left, depending on the state of the
LEFT input. If LEFT is High, data on the SLI is loaded into (Q0) during the Low-to-High clock transition and
shifted left (for example, to Q1 or Q2) during subsequent clock transitions. If LEFT is Low, data on the SRI is
loaded into the last (Q) output during the Low-to-High clock transition and shifted right during subsequent
clock transitions. The logic tables indicate the state of the (Q) outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

CLR L CE LEFT SLI SRI D7 : D0 C Q0 Q7 Q6 : Q1
1 X X X X X X X 0 0 0

0 1 X X X X D7 : D0 ↑ D0 D7 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q6 qn-1

0 0 1 0 X SRI X ↑ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition.
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Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR8RE
Macro: 8-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Synchronous
Reset

Supported Architectures
This design element is supported in the following architectures:
• XC9500
• CoolRunner™-II
• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left serial input (SLI), parallel outputs (Qn), clock enable (CE),
and synchronous reset (R) inputs. The R input, when High, overrides all other inputs during the Low-to-High
clock (C) transition and resets the data outputs (Q) Low.

When (CE) is High and (R) is Low, the data on the (SLI) is loaded into the first bit of the shift register during
the Low-to-High clock (C) transition and appears on the (Q0) output. During subsequent Low-to-High clock
transitions, when (CE) is High and R is Low, data shifts to the next highest bit position as new data is loaded into
(Q0) (for example, SLI→Q0, Q0→Q1, and Q1→Q2). The register ignores clock transitions when (CE) is Low.

Registers can be cascaded by connecting the last (Q) output of one stage to the SLI input of the next stage and
connecting clock, (CE), and (R) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

Logic Table
Inputs Outputs

R CE SLI C Q0 Qz : Q1
1 X X ↑ 0 0

0 0 X X No Change No Change

0 1 SLI ↑ SLI qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR8RLE
Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left serial input (SLI), parallel inputs (D), parallel outputs (Q),
and three control inputs: clock enable (CE), load enable (L), and synchronous reset (R). The register ignores clock
transitions when (L) and (CE) are Low. The synchronous (R), when High, overrides all other inputs during the
Low-to-High clock (C) transition and resets the data outputs (Q) Low. When (L) is High and (R) is Low during
the Low-to-High clock transition, data on the (D) inputs is loaded into the corresponding Q bits of the register.

When (CE) is High and (L) and (R) are Low, data on the (SLI) input is loaded into the first bit of the shift
register during the Low-to-High clock (C) transition and appears on the Q0 output. During subsequent clock
transitions, when (CE) is High and (L) and (R) are Low, the data shifts to the next highest bit position as new
data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, (CE), (L), and (R) inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

R L CE SLI Dz : D0 C Q0 Qz : Q1
1 X X X X ↑ 0 0

0 1 X X Dz : D0 ↑ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SR8RLED
Macro: 8-Bit Shift Register with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element is a shift register with shift-left (SLI) and shift-right (SRI) serial inputs, parallel inputs (D),
parallel outputs (Q) and four control inputs — clock enable (CE), load enable (L), shift left/right (LEFT), and
synchronous reset (R). The register ignores clock transitions when (CE) and (L) are Low. The synchronous (R),
when High, overrides all other inputs during the Low-to-High clock (C) transition and resets the data outputs
(Q) Low. When (L) is High and (R) is Low during the Low-to-High clock transition, the data on the (D) inputs is
loaded into the corresponding (Q) bits of the register.

When (CE) is High and (L) and (R) are Low, data shifts right or left, depending on the state of the LEFT input.
If LEFT is High, data on (SLI) is loaded into (Q0) during the Low-to-High clock transition and shifted left (for
example, to Q1 and Q2) during subsequent clock transitions. If LEFT is Low, data on the (SRI) is loaded into the
last (Q) output during the Low-to-High clock transition and shifted right ) during subsequent clock transitions.
The logic tables below indicates the state of the (Q) outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied.
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Logic Table
Inputs Outputs

R L CE LEFT SLI SRI D7 : D0 C Q0 Q7 Q6 : Q1
1 X X X X X X ↑ 0 0 0

0 1 X X X X D7 : D0 ↓ D0 D7 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q6 qn-1

0 0 1 0 X SRI X ↓ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD16CE
Macro: 16-Bit Serial-In Parallel-Out Dual Edge Triggered Shift Register with Clock Enable
and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with a shift-left serial input (SLI), parallel outputs (Q),
clock enable (CE) and asynchronous clear (CLR) inputs. The CLR input, when High, overrides all other inputs
and resets the data outputs (Q) Low. When CE is High and CLR is Low, the data on the SLI input is loaded into
the first bit of the shift register during the Low-to-High (or High-to-Low) clock (C) transition and appears on the
Q0 output. During subsequent clock transitions, when CE is High and CLR is Low, data shifts to the next highest
bit position as new data is loaded into Q0. The register ignores clock transitions when CE is Low.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, and CLR in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

The power-on condition can be simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR CE SLI C Q0 Qz : Q1
1 X X X 0 0

0 0 X X No Change No Change

0 1 1 ↑ 1 qn-1

0 1 1 ↓ 1 qn-1

0 1 0 ↑ 0 qn-1

0 1 0 ↓ 0 qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD16CLE
Macro: 16-Bit Loadable Serial/Parallel-In Parallel-Out Dual Edge Triggered Shift Register
with Clock Enable and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with a shift-left serial input (SLI), parallel inputs (D),
parallel outputs (Q), and three control inputs: clock enable (CE), load enable (L), and asynchronous clear (CLR).
The register ignores clock transitions when L and CE are Low. The asynchronous CLR, when High, overrides all
other inputs and resets the data outputs (Q) Low. When L is High and CLR is Low, data on the Dn:D0 inputs is
loaded into the corresponding Qn:Q0 bits of the register. When CE is High and L and CLR are Low, data on
the SLI input is loaded into the first bit of the shift register during the Low-to-High (or High-to-Low) clock (C)
transition and appears on the Q0 output. During subsequent clock transitions, when CE is High and L and CLR
are Low, the data shifts to the next highest bit position as new data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, L, and CLR inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR L CE SLI Dn:D0 C Q0 Qz:Q1
1 X X X X X 0 0

0 1 X X Dn:D0 ↑ D0 Dn

0 1 X X Dn:D0 ↓ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 1 SLI X ↓ SLI qn-1
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Inputs Outputs

CLR L CE SLI Dn:D0 C Q0 Qz:Q1
0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD16CLED
Macro: 16-Bit Dual Edge Triggered Shift Register with Clock Enable and Asynchronous
Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left (SLI) and shift-right (SRI) serial inputs,
parallel inputs (D), parallel outputs (Q), and four control inputs: clock enable (CE), load enable (L), shift left/right
(LEFT), and asynchronous clear (CLR). The register ignores clock transitions when CE and L are Low. The
asynchronous clear, when High, overrides all other inputs and resets the data outputs (Qn) Low. When L is High
and CLR is Low, the data on the D inputs is loaded into the corresponding Q bits of the register. When CE is
High and L and CLR are Low, data is shifted right or left, depending on the state of the LEFT input. If LEFT is
High, data on the SLI is loaded into Q0 during the Low-to-High or High-to-Low clock transition and shifted left
during subsequent clock transitions. If LEFT is Low, data on the SRI is loaded into the last Q output during
the Low-to-High or High-to-Low clock transition and shifted right during subsequent clock transitions. The
logic table indicates the state of the Q outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR L CE LEFT SLI SRI
D15 :
D0 C Q0 Q15

Q14 :
Q1

1 X X X X X X X 0 0 0

0 1 X X X X D15 : D0 ↑ D0 D15 Dn

0 1 X X X X D15 : D0 ↓ D0 D15 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q14 qn-1
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Inputs Outputs

CLR L CE LEFT SLI SRI
D15 :
D0 C Q0 Q15

Q14 :
Q1

0 0 1 1 SLI X X ↓ SLI q14 qn-1

0 0 1 0 X SRI X ↑ q1 SRI qn+1

0 0 1 0 X SRI X ↓ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD16RE
Macro: 16-Bit Serial-In Parallel-Out Dual Edge Triggered Shift Register with Clock Enable
and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left serial input (SLI), parallel outputs (Qn),
clock enable (CE), and synchronous reset (R) inputs. The R input, when High, overrides all other inputs during
the Low-to-High or High-to-Low clock (C) transition and resets the data outputs (Q) Low. When CE is High
and R is Low, the data on the SLI is loaded into the first bit of the shift register during the Low-to-High clock or
High-to-Low (C) transition and appears on the Q0 output. During subsequent clock transitions, when CE is
High and R is Low, data shifts to the next highest bit position as new data is loaded into Q0. The register
ignores clock transitions when CE is Low.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, and R in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R CE SLI C Q0 Qz:Q1
1 X X ↑ 0 0

1 X X ↓ 0 0

0 0 X X No Change No Change

0 1 1 ↑ 1 qn-1

0 1 1 ↓ 1 qn-1

0 1 0 ↑ 0 qn-1

0 1 0 ↓ 0 qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition
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Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD16RLE
Macro: 16-Bit Loadable Serial/Parallel-In Parallel-Out Dual Edge Triggered Shift Register
with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left serial input (SLI), parallel inputs (D),
parallel outputs (Q), and three control inputs: clock enable (CE), load enable (L), and synchronous reset (R). The
register ignores clock transitions when L and CE are Low. The synchronous R, when High, overrides all other
inputs during the Low-to-High or High-to-Low clock (C) transition and resets the data outputs (Q) Low. When L
is High and R is Low, data on the D inputs is loaded into the corresponding Q bits of the register. When CE is High
and L and R are Low, data on the SLI input is loaded into the first bit of the shift register during the Low-to-High
or High-to-Low clock (C) transition and appears on the Q0 output. During subsequent clock transitions, when
CE is High and L and R are Low, the data shifts to the next highest bit position as new data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, L, and R inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R L CE SLI Dz:D0 C Q0 Qz:Q1
1 X X X X ↑ 0 0

1 X X X X ↓ 0 0

0 1 X X Dz:D0 ↑ D0 Dn

0 1 X X Dz:D0 ↓ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 1 SLI X ↓ SLI qn-1

CPLD Libraries Guide
606 www.xilinx.com UG606 (v 13.2) July 6, 2011



Chapter 3: About Design Elements

Inputs Outputs

R L CE SLI Dz:D0 C Q0 Qz:Q1
0 0 0 X X X No Change No Change

z = bitwidth -1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD16RLED
Macro: 16-Bit Dual Edge Triggered Shift Register with Clock Enable and Synchronous
Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left (SLI) and shift-right (SRDI) serial
inputs, parallel inputs (D), parallel outputs (Q), and four control inputs — clock enable (CE), load enable (L),
shift left/right (LEFT), and synchronous reset (R). The register ignores clock transitions when CE and L are
Low. The synchronous R, when High, overrides all other inputs during the Low-to-High or High-to-Low
clock (C) transition and resets the data outputs (Q) Low. When L is High and R is Low, the data on the D
inputs is loaded into the corresponding Q bits of the register. When CE is High and L and R are Low, data is
shifted right or left, depending on the state of the LEFT input. If LEFT is High, data on SLI is loaded into Q0
during the Low-to-High or High-to-Low clock transition and shifted left (to Q1, Q2, etc.) during subsequent
clock transitions. If LEFT is Low, data on the SRDI is loaded into the last Q output during the Low-to-High or
High-to-Low clock transition and shifted right during subsequent clock transitions. The logic table indicates
the state of the Q outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R L CE LEFT SLI SRDI
D15 :
D0 C Q0 Q15

Q14 :
Q1

1 X X X X X X ↑ 0 0 0

1 X X X X X X ↓ 0 0 0

0 1 X X X X D15 : D0 ↑ D0 D15 Dn

0 1 X X X X D15 : D0 ↓ D0 D15 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change
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Inputs Outputs

R L CE LEFT SLI SRDI
D15 :
D0 C Q0 Q15

Q14 :
Q1

0 0 1 1 SLI X X ↑ SLI q14 qn-1

0 0 1 1 SLI X X ↓ SLI q14 qn-1

0 0 1 0 X SRDI X ↑ q1 SRDI qn+1

0 0 1 0 X SRDI X ↓ q1 SRDI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD4CE
Macro: 4-Bit Serial-In Parallel-Out Dual Edge Triggered Shift Register with Clock Enable
and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with a shift-left serial input (SLI), parallel outputs (Q),
clock enable (CE) and asynchronous clear (CLR) inputs. The CLR input, when High, overrides all other inputs
and resets the data outputs (Q) Low. When CE is High and CLR is Low, the data on the SLI input is loaded into
the first bit of the shift register during the Low-to-High (or High-to-Low) clock (C) transition and appears on the
Q0 output. During subsequent clock transitions, when CE is High and CLR is Low, data shifts to the next highest
bit position as new data is loaded into Q0. The register ignores clock transitions when CE is Low.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, and CLR in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

The power-on condition can be simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR CE SLI C Q0 Qz : Q1
1 X X X 0 0

0 0 X X No Change No Change

0 1 1 ↑ 1 qn-1

0 1 1 ↓ 1 qn-1

0 1 0 ↑ 0 qn-1

0 1 0 ↓ 0 qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD4CLE
Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Dual Edge Triggered Shift Register
with Clock Enable and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:

CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with a shift-left serial input (SLI), parallel inputs (D),
parallel outputs (Q), and three control inputs: clock enable (CE), load enable (L), and asynchronous clear (CLR).
The register ignores clock transitions when L and CE are Low. The asynchronous CLR, when High, overrides all
other inputs and resets the data outputs (Q) Low. When L is High and CLR is Low, data on the Dn:D0 inputs is
loaded into the corresponding Qn:Q0 bits of the register. When CE is High and L and CLR are Low, data on
the SLI input is loaded into the first bit of the shift register during the Low-to-High (or High-to-Low) clock (C)
transition and appears on the Q0 output. During subsequent clock transitions, when CE is High and L and CLR
are Low, the data shifts to the next highest bit position as new data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, L, and CLR inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.
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Logic Table
Inputs Outputs

CLR L CE SLI Dn:D0 C Q0 Qz:Q1
1 X X X X X 0 0

0 1 X X Dn:D0 ↑ D0 Dn

0 1 X X Dn:D0 ↓ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 1 SLI X ↓ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD4CLED
Macro: 4-Bit Dual Edge Triggered Shift Register with Clock Enable and Asynchronous
Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left (SLI) and shift-right (SRI) serial inputs,
parallel inputs (D), parallel outputs (Q), and four control inputs: clock enable (CE), load enable (L), shift left/right
(LEFT), and asynchronous clear (CLR). The register ignores clock transitions when CE and L are Low. The
asynchronous clear, when High, overrides all other inputs and resets the data outputs (Qn) Low. When L is High
and CLR is Low, the data on the D inputs is loaded into the corresponding Q bits of the register. When CE is
High and L and CLR are Low, data is shifted right or left, depending on the state of the LEFT input. If LEFT is
High, data on the SLI is loaded into Q0 during the Low-to-High or High-to-Low clock transition and shifted left
during subsequent clock transitions. If LEFT is Low, data on the SRI is loaded into the last Q output during
the Low-to-High or High-to-Low clock transition and shifted right during subsequent clock transitions. The
logic table indicates the state of the Q outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR L CE LEFT SLI SRI D3:D0 C Q0 Q3 Q2:Q1
1 X X X X X X X 0 0 0

0 1 X X X X D3:D0 ↑ D0 D3 Dn

0 1 X X X X D3:D0 ↓ D0 D3 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change
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Inputs Outputs

CLR L CE LEFT SLI SRI D3:D0 C Q0 Q3 Q2:Q1
0 0 1 1 SLI X X ↑ SLI q2 qn-1

0 0 1 1 SLI X X ↓ SLI q2 qn-1

0 0 1 0 X SRI X ↑ q1 SRI qn+1

0 0 1 0 X SRI X ↓ q1 SRI qn+1

qn-1 and qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD4RE
Macro: 4-Bit Serial-In Parallel-Out Dual Edge Triggered Shift Register with Clock Enable
and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left serial input (SLI), parallel outputs (Qn),
clock enable (CE), and synchronous reset (R) inputs. The R input, when High, overrides all other inputs during
the Low-to-High or High-to-Low clock (C) transition and resets the data outputs (Q) Low. When CE is High
and R is Low, the data on the SLI is loaded into the first bit of the shift register during the Low-to-High clock or
High-to-Low (C) transition and appears on the Q0 output. During subsequent clock transitions, when CE is
High and R is Low, data shifts to the next highest bit position as new data is loaded into Q0. The register
ignores clock transitions when CE is Low.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, and R in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R CE SLI C Q0 Qz:Q1
1 X X ↑ 0 0

1 X X ↓ 0 0

0 0 X X No Change No Change

0 1 1 ↑ 1 qn-1

0 1 1 ↓ 1 qn-1

0 1 0 ↑ 0 qn-1

0 1 0 ↓ 0 qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition
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Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD4RLE
Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Dual Edge Triggered Shift Register
with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:

CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left serial input (SLI), parallel inputs (D),
parallel outputs (Q), and three control inputs: clock enable (CE), load enable (L), and synchronous reset (R). The
register ignores clock transitions when L and CE are Low. The synchronous R, when High, overrides all other
inputs during the Low-to-High or High-to-Low clock (C) transition and resets the data outputs (Q) Low. When L
is High and R is Low, data on the D inputs is loaded into the corresponding Q bits of the register. When CE is High
and L and R are Low, data on the SLI input is loaded into the first bit of the shift register during the Low-to-High
or High-to-Low clock (C) transition and appears on the Q0 output. During subsequent clock transitions, when
CE is High and L and R are Low, the data shifts to the next highest bit position as new data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, L, and R inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.
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Logic Table
Inputs Outputs

R L CE SLI Dz:D0 C Q0 Qz:Q1
1 X X X X ↑ 0 0

1 X X X X ↓ 0 0

0 1 X X Dz:D0 ↑ D0 Dn

0 1 X X Dz:D0 ↓ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 1 SLI X ↓ SLI qn-1

0 0 0 X X X No Change No Change

z = bitwidth -1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD4RLED
Macro: 4-Bit Dual Edge Triggered Shift Register with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left (SLI) and shift-right (SRDI) serial
inputs, parallel inputs (D), parallel outputs (Q), and four control inputs — clock enable (CE), load enable (L),
shift left/right (LEFT), and synchronous reset (R). The register ignores clock transitions when CE and L are
Low. The synchronous R, when High, overrides all other inputs during the Low-to-High or High-to-Low
clock (C) transition and resets the data outputs (Q) Low. When L is High and R is Low, the data on the D
inputs is loaded into the corresponding Q bits of the register. When CE is High and L and R are Low, data is
shifted right or left, depending on the state of the LEFT input. If LEFT is High, data on SLI is loaded into Q0
during the Low-to-High or High-to-Low clock transition and shifted left (to Q1, Q2, etc.) during subsequent
clock transitions. If LEFT is Low, data on the SRDI is loaded into the last Q output during the Low-to-High or
High-to-Low clock transition and shifted right during subsequent clock transitions. The logic table indicates
the state of the Q outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R L CE LEFT SLI SRDI D3:D0 C Q0 Q3 Q2:Q1
1 X X X X X X↑ ↑ 0 0 0

1 X X X X X X ↓ 0 0 0

0 1 X X X X D3 : D0 ↑ D0 D3 Dn

0 1 X X X X D3 : D0 ↓ D0 D3 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change
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Inputs Outputs

R L CE LEFT SLI SRDI D3:D0 C Q0 Q3 Q2:Q1
0 0 1 1 SLI X X ↑ SLI q2 qn-1

0 0 1 1 SLI X X ↓ SLI q2 qn-1

0 0 1 0 X SRDI X ↑ q1 SRDI qn+1

0 0 1 0 X SRDI X ↓ q1 SRDI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD8CE
Macro: 8-Bit Serial-In Parallel-Out Dual Edge Triggered Shift Register with Clock Enable
and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with a shift-left serial input (SLI), parallel outputs (Q),
clock enable (CE) and asynchronous clear (CLR) inputs. The CLR input, when High, overrides all other inputs
and resets the data outputs (Q) Low. When CE is High and CLR is Low, the data on the SLI input is loaded into
the first bit of the shift register during the Low-to-High (or High-to-Low) clock (C) transition and appears on the
Q0 output. During subsequent clock transitions, when CE is High and CLR is Low, data shifts to the next highest
bit position as new data is loaded into Q0. The register ignores clock transitions when CE is Low.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, and CLR in parallel.

This register is asynchronously cleared, outputs Low, when power is applied.

The power-on condition can be simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR CE SLI C Q0 Qz : Q1
1 X X X 0 0

0 0 X X No Change No Change

0 1 1 ↑ 1 qn-1

0 1 1 ↓ 1 qn-1

0 1 0 ↑ 0 qn-1

0 1 0 ↓ 0 qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.
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For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD8CLE
Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Dual Edge Triggered Shift Register
with Clock Enable and Asynchronous Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with a shift-left serial input (SLI), parallel inputs (D),
parallel outputs (Q), and three control inputs: clock enable (CE), load enable (L), and asynchronous clear (CLR).
The register ignores clock transitions when L and CE are Low. The asynchronous CLR, when High, overrides all
other inputs and resets the data outputs (Q) Low. When L is High and CLR is Low, data on the Dn:D0 inputs is
loaded into the corresponding Qn:Q0 bits of the register. When CE is High and L and CLR are Low, data on
the SLI input is loaded into the first bit of the shift register during the Low-to-High (or High-to-Low) clock (C)
transition and appears on the Q0 output. During subsequent clock transitions, when CE is High and L and CLR
are Low, the data shifts to the next highest bit position as new data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, L, and CLR inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR L CE SLI Dn:D0 C Q0 Qz:Q1
1 X X X X X 0 0

0 1 X X Dn:D0 ↑ D0 Dn

0 1 X X Dn:D0 ↓ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 1 SLI X ↓ SLI qn-1
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Inputs Outputs

CLR L CE SLI Dn:D0 C Q0 Qz:Q1
0 0 0 X X X No Change No Change

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD8CLED
Macro: 8-Bit Dual Edge Triggered Shift Register with Clock Enable and Asynchronous
Clear

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left (SLI) and shift-right (SRI) serial inputs,
parallel inputs (D), parallel outputs (Q), and four control inputs: clock enable (CE), load enable (L), shift left/right
(LEFT), and asynchronous clear (CLR). The register ignores clock transitions when CE and L are Low. The
asynchronous clear, when High, overrides all other inputs and resets the data outputs (Qn) Low. When L is High
and CLR is Low, the data on the D inputs is loaded into the corresponding Q bits of the register. When CE is
High and L and CLR are Low, data is shifted right or left, depending on the state of the LEFT input. If LEFT is
High, data on the SLI is loaded into Q0 during the Low-to-High or High-to-Low clock transition and shifted left
during subsequent clock transitions. If LEFT is Low, data on the SRI is loaded into the last Q output during
the Low-to-High or High-to-Low clock transition and shifted right during subsequent clock transitions. The
logic table indicates the state of the Q outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

CLR L CE LEFT SLI SRI D7:D0 C Q0 Q7 Q6:Q1
1 X X X X X X X 0 0 0

0 1 X X X X D7:D0 ↑ D0 D7 Dn

0 1 X X X X D7:D0 ↓ D0 D7 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change

0 0 1 1 SLI X X ↑ SLI q6 qn-1

0 0 1 1 SLI X X ↓ SLI q6 qn-1
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Inputs Outputs

CLR L CE LEFT SLI SRI D7:D0 C Q0 Q7 Q6:Q1
0 0 1 0 X SRI X ↑ q1 SRI qn+1

0 0 1 0 X SRI X ↓ q1 SRI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD8RE
Macro: 8-Bit Serial-In Parallel-Out Dual Edge Triggered Shift Register with Clock Enable
and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left serial input (SLI), parallel outputs (Qn),
clock enable (CE), and synchronous reset (R) inputs. The R input, when High, overrides all other inputs during
the Low-to-High or High-to-Low clock (C) transition and resets the data outputs (Q) Low. When CE is High
and R is Low, the data on the SLI is loaded into the first bit of the shift register during the Low-to-High clock or
High-to-Low (C) transition and appears on the Q0 output. During subsequent clock transitions, when CE is
High and R is Low, data shifts to the next highest bit position as new data is loaded into Q0. The register
ignores clock transitions when CE is Low.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, and R in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R CE SLI C Q0 Qz:Q1
1 X X ↑ 0 0

1 X X ↓ 0 0

0 0 X X No Change No Change

0 1 1 ↑ 1 qn-1

0 1 1 ↓ 1 qn-1

0 1 0 ↑ 0 qn-1

0 1 0 ↓ 0 qn-1

z = bitwidth -1

qn-1 = state of referenced output one setup time prior to active clock transition
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Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD8RLE
Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Dual Edge Triggered Shift Register
with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left serial input (SLI), parallel inputs (D),
parallel outputs (Q), and three control inputs: clock enable (CE), load enable (L), and synchronous reset (R). The
register ignores clock transitions when L and CE are Low. The synchronous R, when High, overrides all other
inputs during the Low-to-High or High-to-Low clock (C) transition and resets the data outputs (Q) Low. When L
is High and R is Low, data on the D inputs is loaded into the corresponding Q bits of the register. When CE is High
and L and R are Low, data on the SLI input is loaded into the first bit of the shift register during the Low-to-High
or High-to-Low clock (C) transition and appears on the Q0 output. During subsequent clock transitions, when
CE is High and L and R are Low, the data shifts to the next highest bit position as new data is loaded into Q0.

Registers can be cascaded by connecting the last Q output of one stage to the SLI input of the next stage and
connecting clock, CE, L, and R inputs in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R L CE SLI Dz:D0 C Q0 Qz:Q1
1 X X X X ↑ 0 0

1 X X X X ↓ 0 0

0 1 X X Dz:D0 ↑ D0 Dn

0 1 X X Dz:D0 ↓ D0 Dn

0 0 1 SLI X ↑ SLI qn-1

0 0 1 SLI X ↓ SLI qn-1
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Inputs Outputs

R L CE SLI Dz:D0 C Q0 Qz:Q1
0 0 0 X X X No Change No Change

z = bitwidth -1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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SRD8RLED
Macro: 8-Bit Dual Edge Triggered Shift Register with Clock Enable and Synchronous Reset

Supported Architectures
This design element is supported in the following architectures:
CoolRunner™-II

Introduction
This design element is a dual edge triggered shift register with shift-left (SLI) and shift-right (SRDI) serial
inputs, parallel inputs (D), parallel outputs (Q), and four control inputs — clock enable (CE), load enable (L),
shift left/right (LEFT), and synchronous reset (R). The register ignores clock transitions when CE and L are
Low. The synchronous R, when High, overrides all other inputs during the Low-to-High or High-to-Low
clock (C) transition and resets the data outputs (Q) Low. When L is High and R is Low, the data on the D
inputs is loaded into the corresponding Q bits of the register. When CE is High and L and R are Low, data is
shifted right or left, depending on the state of the LEFT input. If LEFT is High, data on SLI is loaded into Q0
during the Low-to-High or High-to-Low clock transition and shifted left (to Q1, Q2, etc.) during subsequent
clock transitions. If LEFT is Low, data on the SRDI is loaded into the last Q output during the Low-to-High or
High-to-Low clock transition and shifted right during subsequent clock transitions. The logic table indicates
the state of the Q outputs under all input conditions.

This register is asynchronously cleared, outputs Low, when power is applied. The power-on condition can be
simulated by applying a High-level pulse on the PRLD global net.

Logic Table
Inputs Outputs

R L CE LEFT SLI SRDI D7 : D0 C Q0 Q7 Q6 : Q1
1 X X X X X X ↑ 0 0 0

1 X X X X X X ↓ 0 0 0

0 1 X X X X D7 : D0 ↑ D0 D7 Dn

0 1 X X X X D7 : D0 ↓ D0 D7 Dn

0 0 0 X X X X X No
Change

No
Change

No
Change
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Inputs Outputs

R L CE LEFT SLI SRDI D7 : D0 C Q0 Q7 Q6 : Q1
0 0 1 1 SLI X X ↑ SLI q6 qn-1

0 0 1 1 SLI X X ↓ SLI q6 qn-1

0 0 1 0 X SRDI X ↑ q1 SRDI qn+1

0 0 1 0 X SRDI X ↓ q1 SRDI qn+1

qn-1 or qn+1 = state of referenced output one setup time prior to active clock transition

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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VCC
Primitive: VCC-Connection Signal Tag

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
This design element serves as a signal tag, or parameter, that forces a net or input function to a logic High level.
A net tied to this element cannot have any other source.

When the placement and routing software encounters a net or input function tied to this element, it removes any
logic that is disabled by the Vcc signal, which is only implemented when the disabled logic cannot be removed.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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XNOR2
Primitive: 2-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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XNOR3
Primitive: 3-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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XNOR4
Primitive: 4-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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XNOR5
Primitive: 5-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XNOR6
Macro: 6-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XNOR7
Macro: 7-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XNOR8
Macro: 8-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XNOR9
Macro: 9-Input XNOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XNOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Logic Table
Input Output
I0 ... Iz O

Odd number of 1 0

Even number of 1 1

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR2
Primitive: 2-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR3
Primitive: 3-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR4
Primitive: 4-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR5
Primitive: 5-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR6
Macro: 6-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR7
Macro: 7-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR8
Macro: 8-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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Chapter 3: About Design Elements

XOR9
Macro: 9-Input XOR Gate with Non-Inverted Inputs

Supported Architectures
This design element is supported in the following architectures:

• XC9500

• CoolRunner™-II

• CoolRunner XPLA3

Introduction
XOR functions of up to nine inputs are available. All inputs are non-inverting. Because each input uses a CLB
resource, replace functions with unused inputs with functions having the necessary number of inputs.

Design Entry Method
This design element is only for use in schematics.

For More Information
• See the appropriate CPLD User Guide.

• See the appropriate CPLD Data Sheets.
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