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Two-state integer types {0,1}:

Type Description Example
bit user-defined size bit [3:0] a nibble;
byte 8 bits, signed byte a,b
shortint 16 bits, signed shortint c¢,d;
int 32 bits, signed nt 1,j;
longint 64 bits, signed longint Iword;

Four-state integer types {0,1,X,7}:

—

Type Description Example
reg user-defined size reg [7:0] cmp;
logic identical to “reg” logic [7:0] cmp;

integer 32 bits, signed integer J,k;

NOTE: “logic” 1s preferred over “reg”
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New Operators get in touch »

SystemVerilog adds a number of new operators, mostly borrowed from C. These include increment (++)
and decrement (--), and assignment operators (+=, -=, ...). The wild equality operators (=== and !==) act
like the comparisons in a casex statement, with X and Z values meaning “don’t care”.

New loop statements

Also from C is the do-while loop statement and break and continue. The new foreach loop is used with array variables. The for loop has been
enhanced, so that the following is permitted:

BEEALRT T =15 SRl vy =1 el el ey E =1
T N—
\_//’/‘ } N O
6 e ;? (»-:c ) £ X e B ‘
3 S /\'\ ‘f_/, 4 { e a, ://)/ ) ‘&5 ‘/Z/ ‘r-’);_
Labelllng —————————e—— é L‘é //C : /L)J’

In Verilog, you may label begin and fork statements:

begin : a label

In SystemVerilog the label may be repeated at the end:

end : a label

This is useful for documenting the code. The label at the end must be the same as the one at the beginning. Modules, tasks and functions may
also have their names repeated at the end:

module MyModule

endmodule : MyModule



do ... while Loops

AL

-

cadence

» Verilog2001 has for, while, repeat and forever loops
» SystemVerilog adds the "C" style do. . .while loop

— Syntax: do <statement(s)> while
(<condition>) ;

— It always executes once and the condition is checked

after statement(s) execute.

initial begin

integer i = 3;

do begin
$write(“I:8d", i)
if (i € 5) $display("” is a Low Nuzber”):
else Sdisplay("™ is a High Number”):
i44;

end

end

while (i<= 10): // condition is a boolean expression
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Unique and Priority
Anothercommon mistake in RTL Verilog is the misuse o full _case pragmas. The problems arises because these are

|gnored as comments by simulators, but they are used to d|rect syntheS|s SystemVerilog addresses thig/with

— = 2 — A
Unlike the pragmas, these keywords|apply to if statements as well as case statcalnﬂw_'tﬁach imposes specific simulation-behaviour that is readily
mapped to synthesised hardware. unique _? ces ggmpleteness and u ) _Bueness of tl?' e conditional; |n other words;, one branch of the

conditional should be taken at run-time. If the specific condltu%\s that pertaln at run-time would alfow more than one branch of the conditional, or
no branch at all, to be taken, there is a run-time error. For example it is acceptable for the selectors in a case statement to overlap, but if that
overlap condition is detected at runtime then it is an error. Similarly it is okay to have a unique case statement with no default branch, or an if
statement with no else branch, but at run time the simulator will check that some branch is indeed taken. Synthesis tools can use this information,
rather as they might a full_case directive, to infer that no latches should be created.

priority enforces a somewhat less rigorous set of checks, checking only that at least one branch of the conditional is taken. It therefore allows the
possibility that more than one branch of the conditional could be taken at run-time. It licenses synthesis to create more extravagant priority logic

in such a situation. . < (m u/u 7 2
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Note that you can omit the pass statement and still have a fail statement:

SystemVerilog Assertions Tutorial S

assert (A == B) else Serror("It's gone wrong");

The failure of an assertion has a severity associated with it. There are three severity system tasks that can be include
specify a severity level: $fatal, Serror (the default severity) and $warning. In addition, the system task $info
failure carries no specific severity.

Here are some examples:

ReadCheck: assert (data == correct_data)
else Serror("memory read error");
Igtl0: assert (I > 10)
else Swarning("I has exceeded 10");

The pass and fail statements can be any legal SystemVerilog procedural statement. They can be used, for example, t
an error flag, increment a count of errors, or signal a failure to another part of the testbench.

AedB_: assertw(a == b)
else begin error count++; Serror("A should equal B"); end



Concurrent Assertions

The behaviour of a design may be specified using statements similar to these:

"The Read and Write signals should never be asserted together."

"A Request should be followed by an Acknowledge occurring no more than two clocks after the Request is asserted."

Concurrent assertions are used to check behaviour such as this. These are statements that assert that specified properties must be true. For
example,

assert property (! (Read && Write));

e 1 1]
asserts that the expression Read && Write is never true at any point during simulation. i —

Properties are built using sequences. For example, Leg

O ]
assert property (@ (posedge Clock) Req |-> ##[1:2] Ack); e
afte, VEY uedt oddired Qc & &Fellpws W T ol

where Req is a simple sequence (it's just a boolean expression) and 7# #[1:2] Ackisa more complex sequence expression, meaning that Ack
is true on the next clock, or on the one following (or both). | -> is the implication operator, so this assertion checks that whenever Req is
asserted, Ack must be asserted on the next clock, or the following clock.

Concurrent assertions like these are checked throughout simulation. They usually appear outside any initial or always blocks in modules,
interfaces and programs. (Concurrent assertions may also be used as statements in initial or always blocks. A concurrent assertion in an initial
block is only tested on the first clock tick.)

The first assertion example above does not contain a clock. Therefore it is checked at every point in the simulation. The second assertion is only
checked when a rising clock edge has occurred; the values of Req and Ack are sampled on the rising edge of Clock.



