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For More Information

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

Virtex-6 Libraries Guide for Schematic Designs
574 www.xilinx.com UG624 (v 14.5) March 20, 2013


http://www.xilinx.com/cgi-bin/docs/ndoc?t=user+guides+v6

& XILINXe Chapter 3: About Design Elements

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 Virtex-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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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 Virtex-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
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A2 |
A3 |

X12010

Intr oduction

This design element is a shift register look-up table (LUT) with clock enable (CE). The inputs A3, A2, Al,
and 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 Virtex-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
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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 Virtex-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
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Intr oduction

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

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

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x 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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See the Virtex-6 FPGA User Documentation (User Guides and Data Sheets).
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SRLCI16E
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Carry and Clock Enable
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Intr oduction

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

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

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

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

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

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

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

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

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 Virtex-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
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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 Virtex-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

See the Virtex-6 FPGA User Documentation (User Guides and Data Sheets).
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STARTUP_VIRTEXG6

Primitive: Virtex®-6 Configuration Start-Up Sequence Interface

STARTUP_VIRTEX6

—CLK CFGCLK
—GSR
CFGMCLK
—GTS
—KEYCLEARB DINSPI
——PACK
EOS
—( USRCCLKO
—USRCCLKTS PREQ
— USRDONEO
TCKSPI
— USRDONETS

Intr oduction

X11179

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 of the device, and to access the configuration clock to
the internal logic.

Port Descriptions

Port

Direction

Width

Function

CFGCLK

Output

Configuration main clock output. This pin is an output
into the FPGA fabric. It outputs a clock signal with the
frequency defined in the Bitgen options. Its source is the
internal ring oscillator.

CFGMCLK

Output

Configuration internal oscillator clock output. This pin is
an output into the FPGA fabric. It outputs a clock signal
with a constant 50 MHz frequency. Its source is the internal
ring oscillator.

CLK

Input

User startup clock. This pin is an input from the FPGA
fabric. It drives the startup clock for the device startup
sequence. It is essentially a user-defined CCLK.

DINSPI

Output

DIN SPI PROM access output. This pin is an output into
the FPGA fabric. The data on this pin is the serial data
being read from a SPI PROM connected to the FPGA. This
pin is useful for reading back SPI PROM contents in order
to perform a "verify" operation.

EOS

Output

Active High signal indicates the End Of Configuration.
This pin is an output into the FPGA fabric. It echoes the
"end of startup" flag into the FPGA fabric. This pin can be
used as a reset signal.
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Port Direction Width Function

GSR Input 1 Global Set/Reset (GSR) input (GSR cannot be used for the
port name). This pin is an input from the FPGA fabric. It
drives the state of the Global Set/Reset (GSR) pin manually.
For most applications, this should be tied low.

GTS Input 1 Global Tristate (GTS) input (GTS cannot be used for the
port name). This pin is an input from the FPGA fabric. It
drives the state of the Global Tristate (GTS) pin manually.
For most applications, this should be tied low.

KEYCLEARB Input 1 Clear AES Decrypter Key from Battery-Backed RAM
(BBRAM). This pin is an input from the FPGA fabric. When
held low for 200 ns, it erases the contents of the decryption
keys from the BBRAM. This pin is only enabled if the
PROG_USR attribute is set. It can be tied high for "safe"
operations.

PACK Input 1 PROGRAM acknowledge input. This pin is an input from
the FPGA fabric. It "acknowledges" the assertion of the
PROG_B signal and allows the remainder of the PROG_B
state machine to continue resetting the FPGA. This pin is
only enabled if PROG_USR attribute is set. It can be tied
low for "safe" operations.

PREQ Output 1 PROGRAM request to fabric output. This pin is an output
into the FPGA fabric. This pin is the "request” from the
PROG_B state machine to reset the device. This allows
the assertion of the PROG_B request to be gated until the
design is in a state where the reset can be completed. This
pin is only enabled if PROG_USR attribute is set. It can be
left open/floating for "safe" operation.

TCKSPI Output 1 TCK configuration pin access output. This pin is an output
into the FPGA fabric. It is a direct echo of the CCLK clock
being driven onto the FPGA'’s configuration interface. This
pin is useful for synchronizing an internal state machine
to CCLK.

USRCCLKO Input 1 User CCLK input. This pin is an input from the FPGA
fabric. It drives a custom, fabric-generated clock
frequency onto CCLK at the FPGA pin. This is useful for
post-configuration access of external PROMs (notably SPI
PROMs).

USRCCLKTS Input 1 Internal user CCLK 3-state enable. This pin is an input
from the FPGA fabric. It enables the tristate nature of the
FPGA’s CCLK pin. Generally, this should be tied low to
prevent tri-stating of the CCLK pin.

USRDONEO Input 1 Internal user DONE pin output control. This pin is an
input from the FPGA fabric. It directly drives the FPGA
DONE pin.

USRDONETS Input 1 User DONE 3-state enable. This pin is an input from the

FPGA fabric. It enables the tristate nature of the FPGA’s
DONE pin. Generally, this should be tied low. Tying this
high will inhibit the assertion of DONE.

Design Entry Method

This design element can be used in schematics.
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If the dedicated global tristate is to be 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. CFGMCLK and CFGCLK allow access to the internal configuration clocks, while
EQOS signals the end of the configuration startup sequence.

If you are configuring the device using a SPI PROM, and access to the SPI PROM is necessary after configuration,
use the USRCCLKO and DINSPI pins of the component to gain access to the otherwise dedicated configuration

input pins.

Avalilab le Attrib utes

Data
Attrib ute Type Allo wed Values | Default Description
PROG_USR Boolean FALSE, TRUE FALSE Activate program event security feature. Can

only be used when an encrypted bitstream is
in use.

For More Information

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

Primitive: System Monitor

SYSMON

DI[15:0] DO[15:0]

DADDR(6:0] DRDY
DEN | JTAGBUSY
DWE | JTAGMODIFIED
DCLK | JTAGLOCKED
CONVSTCLK | ot
RESET | ALM[2:0]
CONVST
. CHANNEL[4:0]
VAUXP[15:0]
VAUXN[15:0] | EOC
E
e 05
N | BUSY
X10366

This design element is built around a 10-bit, 200-kSPS (kilosamples per second) Analog-to-Digital Converter
(ADC). When combined with a number of on-chip sensors, the ADC is used to measure FPGA physical operating
parameters, including on-chip power supply voltages and die temperatures. Access to external voltages is
provided through a dedicated analog-input pair (VP/VN) and 16 user-selectable analog inputs, known as
auxiliary analog inputs (VAUXP[15:0], VAUXN][15:0]). The external analog inputs allow the ADC to monitor

the physical environment of the board or enclosure.

Port Descriptions

Port Direction Width Function

ALM][2:0] Output 3 3-bit output alarm for temp, Vccint and Vecaux
BUSY Output 1 1-bit output ADC busy signal
CHANNEL[4:0] Output 5 5-bit output channel selection

CONVST Input 1 1-bit input convert start

CONVSTCLK Input 1 1-bit input convert start clock

DADDR[6:0] Input 7 7-bit input address bus for dynamic reconfig
DCLK Input 1 1-bit input clock for dynamic reconfig

DEN Input 1 1-bit input enable for dynamic reconfig
DI[15:0] Input 16 16-bit input data bus for dynamic reconfig
DO[15:0] Output 16 16-bit output data bus for dynamic reconfig
DRDY Output 1 1-bit output data ready for dynamic reconfig
DWE Input 1 1-bit input write enable for dynamic reconfig
EOC Output 1 1-bit output end of conversion

EOS Output 1 1-bit output end of sequence

JTAGBUSY Output 1 1-bit output JTAG DRP busy

JTAGLOCKED Output 1 1-bit output DRP port lock

JTAGMODIFIED Output 1 1-bit output JTAG write to DRP
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Port Direction Width Function

OoT Output 1 1-bit output over temperature alarm
RESET Input 1 1-bit input active high reset
VAUXN][15:0] Input 16 16-bit input N-side auxiliary analog input
VAUXP([15:0] Input 16 16-bit input P-side auxiliary analog input
VN Input 1 1-bit input N-side analog input

vp Input 1 1-bit input P-side analog input

Design Entry Method

Connect all desired input and output ports and set the appropriate attributes for the desired behavior of this
component. For simulation, provide a text file to give the analog and temperature to the model. The format

for this file is as follows:

/I Must use valid headers on all columns

/I Comments can be added to the stimulus file
TIME TEMP VCCAUXVCCINT VP VN VAUXP[0] VAUXNIO]
00000 45 25 1.0 05 0.0 0.7 0.0

05000 85 245 1.1 0.3 0.0 0.2 0.0

/I Time stamp data is in nano seconds (ns)

/I Temperature is recorded in C (degrees centigrade)

/I All  other channels are recorded as V (Volts)

/I Valid column headers are:

/I TIME, TEMP, VCCAUX, VCCINT, VP, VN,

/I VAUXP[0], VAUXNIO],......cccvuee. VAUXP[15], VAUXNI[15]

/I External analog inputs are differential so VP = 05 and VN = 0.0
/I input on channel VP/VN is 05 - 0.0 = 0.5V

using I’

the

Note When compiling the included code, please do not add any extraneous spaces to the text as this could

cause compilation to fail.

This design element can be used in schematics.

Avalilab le Attrib utes

Data

Attrib ute Type Allo wed_ValugBefault Description

INIT_40 Hexa- 16’h0000 to 16’h0000 Configuration register 0
decimal 16’hffff

INIT_41 Hexa- 16’h0000 to 16’h0000 Configuration register 1
decimal 16’hffff

INIT_42 Hexa- 16’h0000 to 16’h0800 Configuration register 2
decimal 16’hffff

INIT 43 Hexa- 16’h0000 to 16"h0000 Test register 0
decimal 16’hffff

INIT_44 Hexa- 16’h0000 to 16’h0000 Test register 1
decimal 16’hffff

INIT 45 Hexa- 16’h0000 to 16"h0000 Test register 2
decimal 16’hffff

INIT_46 Hexa- 16’h0000 to 16’h0000 Test register 3
decimal 16’hffff

INIT 47 Hexa- 16’h0000 to 16"h0000 Test register 4
decimal 16’hffff
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Data
Attrib ute Type Allo wed_ValugBefault Description
INIT_48 Hexa- 16’h0000 to 16’h0000 Sequence register 0
decimal 16’hffff
INIT_49 Hexa- 16’h0000 to 16’h0000 Sequence register 1
decimal 16’hffff
INIT_4A Hexa- 16’h0000 to 16’h0000 Sequence register 2
decimal 16’hffff
INIT_4B Hexa- 16’h0000 to 16’h0000 Sequence register 3
decimal 16’hffff
INIT_4C Hexa- 16’h0000 to 16’h0000 Sequence register 4
decimal 16’hffff
INIT_4D Hexa- 16’h0000 to 16’h0000 Sequence register 5
decimal 16’hffff
INIT_4E Hexa- 16’h0000 to 16’h0000 Sequence register 6
decimal 16’hffff
INIT_4F Hexa- 16’h0000 to 16’h0000 Sequence register 7
decimal 16’hffff
INIT_50 Hexa- 16’h0000 to 16’h0000 Alarm limit register 0
decimal 16’hffff
INIT_51 Hexa- 16’h0000 to 16’h0000 Alarm limit register 1
decimal 16’hffff
INIT_52 Hexa- 16’h0000 to 16’h0000 Alarm limit register 2
decimal 16’hffff
INIT_53 Hexa- 16’h0000 to 16’h0000 Alarm limit register 3
decimal 16’hffff
INIT_54 Hexa- 16’h0000 to 16’h0000 Alarm limit register 4
decimal 16’hffff
INIT_55 Hexa- 16’h0000 to 16’h0000 Alarm limit register 5
decimal 16’hffff
INIT_56 Hexa- 16’h0000 to 16’h0000 Alarm limit register 6
decimal 16’hffff
INIT_57 Hexa- 16’h0000 to 16’h0000 Alarm limit register 7
decimal 16’hffff
SIM_DEVICE String "VIRTEX5", "VIRTEX5" Specifies the target device family for
"VIRTEX6" simulation.
SIM_MONITOR_FILE String String design.txt Simulation analog entry file
representing
file name and
location

For More Information

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

Primitive: Tri-mode Ethernet Media Access Controller (MAC)

TEMAC_SINGLE

CLIENTEMACPAUSEVAL(15:0) EMACCLIENTRXD(15:0)
CLIENTEMACTXD(15:0) EMACCLIENTRXSTATS(6:0)
CLIENTEMACTXIFGDELAY(7:0) EMACDCRDBUS(0:31)
DCREMACABUS(0:9) EMACPHYTXD(7:0)
DCREMACDBUS(0:31) HOSTRDDATA(31:0)
HOSTADDR(9:0) DCRHOSTDONEIR f—
HOSTOPCODE(1:0) EMACCLIENTANINTERRUPT —
HOSTWRDATA(31:0) EMACCLIENTRXBADFRAME f—
PHYEMACPHYAD(4:0) EMACCLIENTRXCLIENTCLKOUT —
PHYEMACRXBUFSTATUS(1:0) EMACCLIENTRXDVLD f—
PHYEMACRXCLKCORCNT(2:0) EMACCLIENTRXDVLDMSW —
PHYEMAGRXD(7:0) EMACCLIENTRXFRAMEDROP f—
——]CLIENTEMACDCMLOCKED EMACCLIENTRXGOODFRAME f—
——]CLIENTEMACPAUSEREQ EMACCLIENTRXSTATSBYTEVLD f—
——] CLIENTEMACRXCLIENTCLKIN EMACCLIENTRXSTATSVLD f—
——JCLIENTEMACTXCLIENTCLKIN EMACCLIENTTXACK p—
——]CLIENTEMACTXDVLD EMACCLIENTTXCLIENTCLKOUT f—
——JCLIENTEMACTXDVLDMSW EMACCLIENTTXCOLLISION f—
——]CLIENTEMACTXFIRSTBYTE EMACCLIENTTXRETRANSMIT f—
——] CLIENTEMACTXUNDERRUN EMACCLIENTTXSTATS f—
——]DCREMACCLK EMACCLIENTTXSTATSBYTEVLD f—
——]DCREMACENABLE EMACCLIENTTXSTATSVLD f—
——]DCREMACREAD EMACDCRACK f—
——]DCREMACWRITE EMACPHYENCOMMAALIGN —
——]HOSTCLK EMACPHYLOOPBACKMSB f—
——JHOSTMIIMSEL EMACPHYMCLKOUT f—
——]HOSTREQ EMACPHYMDOUT f—
——]PHYEMACCOL EMACPHYMDTRI f—
——]PHYEMACCRS EMACPHYMGTRXRESET f—
——]PHYEMACGTXCLK EMACPHYMGTTXRESET f——
——]PHYEMACMCLKIN EMACPHYPOWERDOWN f—
——]PHYEMACMDIN EMACPHYSYNCACQSTATUS f—
——]PHYEMACMIITXCLK EMACPHYTXCHARDISPMODE f——
——]PHYEMACRXCHARISCOMMA EMACPHYTXCHARDISPVAL f—
——]PHYEMACRXCHARISK EMACPHYTXCHARISK f—
——]PHYEMACRXCLK EMACPHYTXCLK f—
——]PHYEMACRXDISPERR EMACPHYTXEN f—
——]PHYEMACRXDV EMACPHYTXER f—
——]PHYEMACRXER EMACPHYTXGMIIMIICLKOUT f—
——]PHYEMACRXNOTINTABLE EMACSPEEDIS10100 f——
——]PHYEMACRXRUNDISP HOSTMIIMRDY f—
——]PHYEMACSIGNALDET
——]PHYEMACTXBUFERR
——]PHYEMACTXGMIIMIICLKIN
——JRESET

X11181

Intr oduction

The TEMAC_SINGLE library primitive provides the ports and attributes necessary to instantiate the Virtex®-6
FPGA Embedded Tri-Mode Ethernet MAC. Because it encompasses SecurelP encrypted HDL, it is also used for
functional and timing simulations. This primitive can be simplified for specific customer needs by using the
CORE Generator™ tool to create Ethernet MAC wrappers.
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Design Entry Method

To instantiate this component, use the Embedded Development Kit (EDK) or an associated core containing the
component. Xilinx does not recommend direct instantiation of this component.

This design element can be used in schematics.

For More Information

See the Virtex-6 FPGA User Documentation (User Guides and Data Sheets).
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USR_ACCESS_VIRTEX6

Primitive: Virtex-6 User Access Register

USR_ACCESS_VIRTEX6

Intr oduction

This design element enables access to a 32-bit register within the configuration logic. You will thus be able to

DATA(31:0) -

CFGCLK |—

DATAVALID |—

X11182

read the data from the bitstream. One use for this component is to allow data stored in bitstream storage source
to be accessed by the FPGA design after configuration.

Port Descriptions

Port Direction Width Function

CFGCLK Output 1 Configuration Clock output

DATA[31:0] Output 32 Configuration Data output

DATAVALID Output 1 Active high DATA port contains valid data

Design Entry Method

This design element can be used in schematics.

For More Information
See the Virtex-6 FPGA User Documentation (User Guides and Data Sheets).
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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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-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 Virtex-6 FPGA User Documentation (User Guides and Data Sheets).
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XOR4

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

13

12

10 e

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

Virtex-6 Libraries Guide for Schematic Designs
618 www.xilinx.com UG624 (v 14.5) March 20, 2013


http://www.xilinx.com/cgi-bin/docs/ndoc?t=user+guides+v6

& XILINXe Chapter 3: About Design Elements

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