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SystemC Data Types

Type Description

sc_logic Simple bit with 4 values(0/1/X/Z)

sc_int Signed Integer from 1-64 bits

sc_uint Unsigned Integer from 1-64 bits

sc_bigint Arbitrary size signed integer

sc_biguint Arbitrary size unsigned integer

sc_bv Arbitrary size 2-values vector

sc_lv Arbitrary size 4-values vector

sc_fixed templated signed fixed point

sc_ufixed templated unsigned fixed point

sc_fix untemplated signed fixed point

sc_ufix untemplated unsigned fixed point
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Examples

• bool  2 value single bit type [0 or 1]
bool A, B;
sc_in<bool > input

;
• sc_logic 4 value single bit type [0, 1, X or Z]

sc_logic C, D;
sc_out<sc_logic > E;

• sc_int  [1 to 64]-bit signed integer type
sc_int<16> x, y;
sc_out<sc_int<16> > z;

• sc_time  time (units: SC_PS, SC_NS, SC_MS etc.)
sc_time t1(10, SC_NS)
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Fixed Point Types (1)

sc_fixed sc_fix

sc_ufixed sc_ufixunsigned

signed

Templated Untemplated
static arguments <>
 

non-static arguments ()
 

sc_fixed_fast sc_fix_fast

sc_ufixed_fast sc_ufix_fastunsigned

signed

Finite Precision

Limited Precision

_fast
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Fixed Point Types (2)

Templated

Untemplated

static arguments - can be know in compile time

non-static arguments - can be configured during run time

sc_fixed < wl, iwl, q_mode, o_mode, n_bits > var_name (init_val);

sc_fix   var_name ( wl, iwl, q_mode, o_mode, n_bits ) ;

sc_fixed_fast < wl, iwl, q_mode, o_mode, n_bits > var_name (init_val);

sc_fix_fast   var_name ( wl, iwl, q_mode, o_mode, n_bits ) ;

set_fxtype_context useful for an array of the _fix types

can set default parameters
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Fixed Point Parameters

wl - total number of bits

iwl - number of integer bits

q_mode - quantization mode

o_mode - overflow_mode

n_bits - number of bits for overflow mode  

SC_SAT Saturate
SC_SAT_ZERO Saturate to zero
SC_SAT_SYM Saturate symmetrically
SC_WRAP Wraparound
SC_WRAP_SYM Wraparound symmetrically

SC_RND Round
SC_RND_ZERO Round towards zero
SC_RND_MIN_INF Round towards minus infinity
SC_RND_INF Round towards infinity
SC_RND_CONV Convergent rounding
SC_TRN Truncate
SC_TRN_ZERO Truncate towards zero

o_mode - overflow_modeq_mode - quantization mode

optional
for _fixed

optional
for _fix

sc_fix   var_name ( wl, iwl, q_mode, o_mode, n_bits ) ;

sc_fixed < wl, iwl, q_mode, o_mode, n_bits > var_name (init_val);
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Fast Fixed-point Data Types

Arbitrary Precision vs. Simulation Speed

Achieving Faster Speed

• Use double as underlying data type

• Mantissa limited to 53 bits

• Range limited to that of double

Fast Fixed-Point Types

• sc_fixed_fast, sc_ufixed_fast

• sc_fix_fast, sc_ufix_fast

Exactly the same declaration format and usage as before

All fixed-point data types, can be mixed freely
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SC_FIXED Example (1)

sc_fixed< wl, iwl, q_mode, o_mode, n_bits > var_name (init_val);

sc_fixed< 8, 4 > my_var (-1.75);

( 1.75 )
10

 = ( 0001.1100 )
2

wl = 8 - total number of bits
Iwl = 4 - number of integer bits

1’s complement of ( 0001.1100 )2 = ( 1110.0011 )2
2’s complement of ( 0001.1100 )2 = ( 1110.0100 )2

8

4
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SC_FIXED Example (2)

sc_fixed< wl, iwl, q_mode, o_mode, n_bits > var_name (init_val);

sc_fixed< 5, 5 > A1;

5

+5

sc_fixed< 5, 3 > A2;

5

+3

sc_fixed< 5, 0 > A3;

5

0

sc_fixed< 5, 7 > A4;

5

+7

sc_fixed< 5, -2 > A5;

5

-2

0 0 s s
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