Synplicity Attributes 

syn_black_box

This attribute specifies that a module or component is a black box with only its interface defined for synthesis. The contents of a black box cannot be optimized during synthesis. A module can be a black box whether or not it is empty. Common uses of the syn_black_box attribute include the following:

Vendor primitives and macros (including I/Os).

User-designed macros whose functionality is defined in a schematic editor, IP, or another input source in which the place and route tool merges design netlists from different sources.

Example:

module bl_box(out,data,clk) (* synthesis, syn_black_box *);

module BBDLHS(D,E,GIN,GOUT,PAD,Q)

  (* synthesis syn_black_box black_box_pad_pin="PAD" *) ;

syn_encoding

This attribute defines an encoding style for the state machine. Both the FSM Compiler and the FSM Explorer honor this setting.  Potential different values for this attribute include:

· Sequential

· Onehot 

· Gray

· safe

Example:

reg [2:0] state (* synthesis syn_encoding = "safe, onehot" *) ;

Preserving Objects from Optimization

Synthesis can collapse or remove nets during optimization. If it is necessary to retain a net for simulation, probing, or for a different synthesis implementation, an attribute must be specified.  Similarly, the software removes duplicate registers or instances with unused output.  If it is necessary to preserve this logic for simulation or analysis, an attribute must be specified. The following table lists the attributes to use in each situation.  

	To Preserve...
	To Preserve...
	Result

	Nets
	syn_keep on wire or reg
	Keeps net for simulation or a different synthesis implementation.

	Nets for probing
	syn_probe on wire or reg
	Preserves internal nets for probing causing them to appear as ports at the top level. 

	Sequential components
	syn_preserve on reg or module
	Prevents sequential optimizations across the flipflop(s) boundaries & preserves the register. 

	FSMs
	syn_preserve on reg or module
	Prevents the output port or internal signal that holds the value of the state register from being optimized 



	Instantiated components
	syn_noprune on module or component
	Keep instance for analysis, preserves instances with unused outputs




syn_keep 

This attribute preserves nets from optimization.  

Example: 

wire [2:0] data (* synthesis syn_keep=1 *);

syn_probe

This attribute preserves internal net for probing causing them to appear as ports on the top level.

Example: 
wire [2:0] data (* synthesis syn_probe=1 *) ;

syn_preserve
Used on individual registers or modules/architectures (all registers in the module will have this directive applied) to prohibit optimizations across flip-flop boundaries.

Example:

reg foo (* synthesis syn_preserve=1 *);

syn_sharing 

Enables/disables the resource sharing of operators inside a module during synthesis. 

Examples:

module my_design(out, in, clk_in) (* synthesis syn_sharing = "off" *);

syn_state_machine 

Enables/Disables state-machine extraction on individual state registers in the design.   

Syntax:

object  (* synthesis syn_state_machine = 0|1 *);

Object can be a state register. Data type is Boolean: 0 does not extract an FSM, 1 extracts an FSM.  

Example

module prep3 (CLK, RST, IN, OUT);

input CLK, RST;

input [7:0] IN;

output [7:0] OUT;

reg [7:0] OUT (* synthesis syn_state_machine=1 *);

reg [7:0] current_state 

syn_probe 

Allows the insertion of  probes on internal signals to help debug the design. Probes allow internal signals to appear as ports at the top level.

Syntax 

wire xyz (* synthesis syn_probe = 0|1 *);

The data type is Boolean.

syn_noprune 

The syn_noprune directive retains one or more component instances in a design even if the outputs of the instances are not mapped (not used). Without this attribute, instances with unused output ports are removed from the final netlist. The syn_noprune attribute can be placed on individual instances, but it must be done on an instance-by-instance basis.

Syntax 

object (* synthesis syn_noprune = 0|1 *);

Object can a module declaration or an instance. The data type is Boolean.

The most common place to use this attribute is in the declaration of the module. By placing it here, all instances of the module are protected from being removed.

Example: 

module my_design(out, in, clk_in) /* synthesis syn_noprune=1 */ ;

my_design my_design1 (out, in, clk_in) (* synthesis syn_noprune =1 *);

my_design my_design2 (out, in, clk_in (* synthesis syn_noprune =1 *);

In this example, only the instance my_design2 will be removed if its output port is not mapped.

 my_design

            my_design1 (out, in, clk_in) (* synthesis syn_noprune =1 *); // kept 


my_design2 (out, in, clk_in);  // removed if unused ports  

           
my_design3 (out, in, clk_in) (* synthesis syn_noprune =1 *) ; // kept 

