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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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Chapter 3: About Design Elements

SR4RE

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

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
(QO) (SLI into QO, QO into Q1, Q1 into 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 (R) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP _architecture symbol.

Logic Table
Inputs Outputs
R CE SLI Qo0 Qz: Q1
1 X X 0 0
0 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.
For More Information
See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR4RLE

Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Synchronous Reset
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Intr oduction

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 QO 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 QO.

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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table

Inputs Outputs

R L CE SLI Dz: DO C Qo0 Qz: Q1

1 X X X X 1 0 0

0 1 X X Dz: DO 1 DO Dn

0 0 1 SLI X 1 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
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Design Entry Method

This design element is only for use in schematics.

For More Information
See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR4ARLED
Macro: 4-Bit Shift Register with Clock Enable and Synchronous Reset
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Intr oduction

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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP _architecture symbol.

Logic Table

Inputs Outputs

R L CE LEFT SLI SRI D3:DO|C Qo0 Q3 Q2: Q1
1 X X X X X X 1 0 0 0

0 1 X X X X D3:D0 | ¢ DO D3 Dn

0 0 0 X X X X X No No No

Change | Change | Change

0 0 1 1 SLI X X 1 SLI q2 qn-1

0 0 1 0 X SRI X 1 ql SRI qn+1

qn-1 or gn+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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR8CE

Macro: 8-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Asynchronous
Clear
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Intr oduction

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 into QO0, QO into Q1, Q1 into 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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP _architecture symbol.

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 1 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.

For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR8CLE

Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Asynchronous Clear
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X4153

Intr oduction

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 (SLI into QO0, QO into Q1, Q1 into Q2, and so forth).

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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Inputs Outputs
CLR L CE SLI Dn: DO Qo0 Qz: Q1
1 X X X X 0 0
0 1 X X Dn: DO DO Dn
0 0 1 SLI X SLI qn-1
0 0 0 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR8CLED
Macro: 8-Bit Shift Register with Clock Enable and Asynchronous Clear

st | SR8CLED
D[7:0]
SRI
Q[7:0]
]
L
LEFT |
cE |
|

X4155

Intr oduction

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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted

by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Inputs Outputs
CLR L CE LEFT SLI SRI D7:DO|C Qo0 Q7 Q6: Q1
1 X X X X X X X 0 0 0
0 1 X X X X D7:D0 |4 DO D7 Dn
0 0 0 X X X X X No No No

Change | Change | Change

0 0 1 1 SLI X X 1 SLI q6 qn-1
0 0 1 0 X SRI X 1 ql 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR8RE

Macro: 8-Bit Serial-In Parallel-Out Shift Register with Clock Enable and Synchronous
Reset
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Intr oduction

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
(QO) (SLI into QO, QO into Q1, Q1 into 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 (R) in parallel.

This register is asynchronously cleared, outputs Low, when power is applied. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP _architecture symbol.

Logic Table
Inputs Outputs
R CE SLI Qo0 Qz: Q1
1 X X 0 0
0 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.
For More Information
See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR8RLE

Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Shift Register with Clock Enable
and Synchronous Reset
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X4152

Intr oduction

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 QO 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 QO.

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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Inputs Outputs
R L CE SLI Dz : DO Qo0 Qz: Q1
1 X X X 0 0
1 X Dz : DO DO Dn
0 0 1 SLI X SLI qn-1
0 0 0 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SR8RLED
Macro: 8-Bit Shift Register with Clock Enable and Synchronous Reset
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X4154

Intr oduction

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. For FPGA devices, power-on
conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be inverted
by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Inputs Outputs
R L CE LEFT SLI SRI D7:DO|C Qo0 Q7 Q6: Q1
1 X X X X X X 1 0 0 0
0 1 X X X X D7:D0 |, DO D7 Dn
0 0 0 X X X X X No No No

Change | Change | Change

0 0 1 1 SLI X X 1 SLI q6 qn-1
0 0 1 0 X SRI X ! ql SRI qn+1
qn-1 or gn+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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SRL16
Primitive: 16-Bit Shift Register Look-Up Table (LUT)
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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.

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=0,1,23

Design Entry Method

This design element can be used in schematics.

Avalilab 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SRL16 1

Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock
D | SRL16_1 | a

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, A1, and AOQ 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, A1, and AOQ 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=0,1,2,3

Design Entry Method

This design element can be used in schematics.

Avalilab 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
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SRL16E
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable
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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

This design element can be used in schematics.

Availab le 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.
For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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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 |
A1 |
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 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 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 AQ
inputs. For example, if A2, A1, and AOQ 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 AO 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
This design element can be used in schematics.
Available 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SRLC16
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry

DBl smLcis
1Q
CLK] lats
A0 |
Al
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, A1, and AOQ 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.

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 i D Q(Am - 1)
m=0,1,23

Design Entry Method

This design element can be used in schematics.

Available 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SRLC16_1
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry and Negative-Edge Clock

D | srLci6 1
Q

CLK ES

AL

Al |

AL

A3

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 Al) + A0 +1 If A3, A2, A1, and AOQ 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.

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 Q(Am - 1) Q14
m=0,1,2,3

Design Entry Method

This design element can be used in schematics.

Available 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.
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For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).

Spartan-6 Libraries Guide for Schematic Designs
UG616 (v 14.5) March 20, 2013 www.xilinx.com 597


http://www.xilinx.com/cgi-bin/docs/ndoc?t=user+guides+s6

Chapter 3: About Design Elements & XILINXe

SRLCI16E
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry and Clock Enable

_D] sRLC16E
CE |

1Q

CLK Q15
sl u
Al
A2 |
A3 |

%9298

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

Design Entry Method

This design element can be used in schematics.
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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.

For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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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

Q
Qis

> > (> | |0
p = |o L X |m|O

>

A3 |

%9299

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 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 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 I D Q(Am-1) Ql4
m=0,1,2,3

Design Entry Method

This design element can be used in schematics.
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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.

For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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SRLC32E

Primitive: 32 Clock Cycle, Variable Length Shift Register Look-Up Table (LUT) with Clock
Enable
SRLC32E

o‘o
«

X10364

Intr oduction

This design element is a variable length, 1 to 32 clock cycle shift register implemented within a single look-up
table (LUT). The shift register can be of a fixed length, static length, or it can be dynamically adjusted by changing
the address lines to the component. This element also features an active, high-clock enable and a cascading
feature in which multiple SRLC32Es can be cascaded in order to create greater shift lengths.

Port Descriptions

Port Direction Width Function
Q Output 1 Shift register data output
Q31 Output 1 Shift register cascaded output (connect to the D input

of a subsequent SRLC32E)

D Input 1 Shift register data input

CLK Input 1 Clock

CE Input 1 Active high clock enable

A Input 5 Dynamic depth selection of the SRL

A=00000 ==> 1-bit shift length
A=11111 ==> 32-bit shift length

Design Entry Method

This design element can be used in schematics.

If instantiated, the following connections should be made to this component:

* Connect the CLK input to the desired clock source, the D input to the data source to be shifted/stored and the
Q output to either an FDCPE or an FDRSE input or other appropriate data destination.

¢ The CE clock enable pin can be connected to a clock enable signal in the design or else tied to a logic one
if not used.

¢ The 5-bit A bus can either be tied to a static value between 0 and 31 to signify a fixed 1 to 32 bit static shift
length, or else it can be tied to the appropriate logic to enable a varying shift depth anywhere between 1
and 32 bits.

e If you want to create a longer shift length than 32, connect the Q31 output pin to the D input pin of a
subsequent SRLC32E to cascade and create larger shift registers.

e Itisnot valid to connect the Q31 output to anything other than another SRLC32E.
* The selectable Q output is still available in the cascaded mode, if needed.

* An optional INIT attribute consisting of a 32-bit Hexadecimal value can be specified to indicate the initial
shift pattern of the shift register.

e (INIT[O] will be the first value shifted out.)
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Availab le Attrib utes

Attrib ute Type Allo wed Values Default Description
INIT Hexa- Any 32-Bit Value All zeros Specifies the initial shift pattern of the
decimal SRLC32E.

For More Information

e See the Spartan-6 FPGA Confiqurable Logic Block User Guide (UG384).

e See the Spartan-6 FPGA Data Sheet: DC and Switching Characteristics (DS162).
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STARTUP_SPARTANG

Primitive: Spartan®-6 Global Set/Reset, Global 3-State and Configuration Start-Up Clock
Interface
STARTUP_SPARTANG

—CLK CFGCLK|——
—GSR

CFGMCLK |——
—]GTS

— KEYCLEARB EOS|—

X11178

Intr oduction

This design element is used to interface device pins and logic to the Global Set/Reset (GSR) signal, the Global

Tristate (GTS) dedicated routing, the internal configuration signals, or the input pins for the SPI PROM if an SPI
PROM is used to configure the device. This primitive can also be used to specify a different clock for the device
startup sequence at the end of configuring the device, and to access the configuration clock to the internal logic.

Port Descriptions

Port Direction | Width Function

CFGCLK Output 1 Configuration logic main clock output.

CFGMCLK Output 1 Configuration internal oscillator clock output.

CLK Input 1 User startup-clock input

EOS Output 1 Active high output signal indicates the End Of Configuration.

GSR Input 1 Global Set/Reset (GSR) input (GSR cannot be used for the port name).
GTS Input 1 Global Tristate (GTS) input (GTS cannot be used for the port name).
KEYCLEARB Input 1 Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM).

Design Entry Method

This design element can be used in schematics.

To use the dedicated GSR circuitry, connect the sourcing pin or logic to the GSR pin. However, avoid using the
GSR circuitry of this component unless certain precautions are taken first. Since the skew of the GSR net cannot
be guaranteed, either use general routing for the set/reset signal in which routing delays and skew can be
calculated as a part of the timing analysis of the design, or to take preventative measures to ensure that possible
skew on the release of the clock cycle does not interfere with circuit operation.

Similarly, if the dedicated global 3-state is used, connect the appropriate sourcing pin or logic to the GTS input
pin of the primitive. To specify a clock for the startup sequence of configuration, connect a clock from the
design to the CLK pin of this design element.

For More Information

e See the Spartan-6 FPGA Confiquration User Guide
e See the Spartan-6 FPGA Data Sheet: DC and Switching Characteristics.
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SUSPEND_SYNC

Primitive: Suspend Mode Access

SUSPEND_SYNC

—CLK SREQ |——
—1SACK
Intr oduction

The SUSPEND primitive extends the capabilities of the user to synchronize the design for applications using the

suspend mode. It uses a three-pin interface to allow synchronization of the trigger to start the suspend mode,

even when there are several clock domains requiring synchronization.

Port Descriptions

Port Direction Width Function

CLK Input 1 User clock input.

SACK Input 1 SUSPEND acknowledgement output.
SREQ Output 1 Suspend request output.

Design Entry Method

This design element can be used in schematics.

For More Information

e See the Spartan-6 FPGA Configuration User Guide

e See the Spartan-6 FPGA Data Sheet: DC and Switching Characteristics.
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VCC

Primitive: VCC-Connection Signal Tag

Vee

e

x8721

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNOR2
Primitive: 2-Input XNOR Gate with Non-Inverted Inputs

XNOR2

Intr oduction

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
10 .. 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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNORS3

Primitive: 3-Input XNOR Gate with Non-Inverted Inputs

12 XNOR3

X10693

Intr oduction

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
10 .. Iz (@]
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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNOR4

Primitive: 4-Input XNOR Gate with Non-Inverted Inputs

XNOR4

X10694

Intr oduction

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
10 .. Iz (@]
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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNORS5

Primitive: 5-Input XNOR Gate with Non-Inverted Inputs

XNOR5

I

X10695

Intr oduction

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
10... 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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNORG
Macro: 6-Input XNOR Gate with Non-Inverted Inputs

XNOR6

X10696

Intr oduction

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
10... 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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNOR7
Macro: 7-Input XNOR Gate with Non-Inverted Inputs

6 XNOR7

"D

X10697

Intr oduction

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
10... 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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNORS8
Macro: 8-Input XNOR Gate with Non-Inverted Inputs

XNOR8

X10698

Intr oduction

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
10... 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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XNOR9
Macro: 9-Input XNOR Gate with Non-Inverted Inputs

XNOR9
8

D

X10699

Intr oduction

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
10 .. Iz (@]
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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XOR2
Primitive: 2-Input XOR Gate with Non-Inverted Inputs

XOR2

o

X10700

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XORS3

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

XOR3
12

>
10

X10701

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XOR4

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

XOR4

D

X10702

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XOR5

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

XOR5

X10703

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XORG6

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

XOR6
15

e >°

X10704

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XORY

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

XOR7
16

15
14

D

12

10

— X10705

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).

Spartan-6 Libraries Guide for Schematic Designs
620 www.xilinx.com UG616 (v 14.5) March 20, 2013


http://www.xilinx.com/cgi-bin/docs/ndoc?t=user+guides+s6

& XILINXe Chapter 3: About Design Elements

XORS8

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

XOR8
17

o) O°

X10706

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XOR9

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

18 XOR9

X10707

Intr oduction

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 Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XORCY
Primitive: XOR for Carry Logic with General Output

XORCY
LI
D
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 0

0 0 0

0 1 1

1 0 1

1 1 0

Design Entry Method

This design element can be used in schematics.

For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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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

This design element can be used in schematics.

For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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XORCY_L
Primitive: XOR for Carry Logic with Local Output
XORCY_L

S5g

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 0

0 1 1

1 0 1

1 1 0

Design Entry Method

This design element can be used in schematics.

For More Information

See the Spartan-6 FPGA User Documentation (User Guides and Data Sheets).
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