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IP Core Generator: Incrementor/Decrementor

eatures

Incrementor/Decrementor by 1

Incrementor/Decrementor by Value

Accessible from the Macro Generator Dialog and HDLPlanner™ — Included in IDS for
FPGA Devices and System Designer™ for AT94K FPSLIC™ Devices
Incrementor/Decrementor Generation Selection

Variable Pitch of Input Pins

Variable Width of Input and Output Vectors

Parallel Load Capability

Optional Enable

Initialization Polarity Selection

Clock Inversion Capability

Initialization Polarity Capability

Preset Value Radix Selection

Incrementor/Decrementor by 1

The Incrementor/Decrementor by 1 generator can be used to add/subtract 1 to/from

th

e current registered value. This generator can be used to create a macro which

increments or decrements by 1 a preloaded value or the data input on each rising (or
falling) edge of the clock. The functional description of the generator is as follows(":

always @(posedge CLK or negedge R)
begin
if (R == ‘b0)
SUM = 0;
else if (ENABLE && !LOAD) // Assuming Load is active low
SUM = DATA;
else if (ENABLE)
begin
if (INC_DEC)
{couT, SUM} = SUM + 1;
else
{couT, SUM} = SUM - 1;
end

end

Note: 1. This code assumes that positive-edge clock and active-low reset have been

specified.
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Parameters
Parameter Value Explanation
Function Increment Generates an incrementor
Decrement Generates a decrementor
Increment Generates a programmable incrementor/decrementor
Decrement
Pitch Integer > 1 Spacing between input pins. A pitch of 2 means one
cell between input pins.
Width Integer > 1 Width of input and output vectors
Load Boolean Macro has a parallel load capability
Enable Boolean Provides enable pin
Initialization Reset Registers can be reset to zero
Set Registers can be set to one
None Registers are automatically reset on power-up
Preset Registers can be asynchronously loaded with a
constant value
Invert Clock Boolean Inverts the clock input
Initialization Boolean Initialization input is active low
Polarity = Low
Preset Value Binary Constants for preset are specified in binary
Radix representation
Octal Constants are specified in octal
Decimal Constants are specified in decimal
Hex Constants are specified in hexadecimal
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Pins
Type Name Option Explanation
In LOADIN Yes Loads the data if low
In ENABIN Yes Enables the incrementor/decrementor,
active high
In INC_DEC Yes Incrementor if high, otherwise
decrementor
In DATA[Width - 1:0] No Data input, if LOADIN is low, as parallel
load
In CLK/CLKN Yes Clock (noninverted/inverted)
In R/RN/S/SN/P/PN Yes Reset/Set/Preset (active high/low)
Out SUM[Width - 1:0] No Accumulator output
Out couT No Carry out"

Note: 1. If Incrementor, then Carry out = SUM[Width - 1:0]+ 1> 2" - 1
else Carry out = SUM[Width - 1:0] - 1 < -2"

Truth Table

Input Output
LOADIN ENABIN INC_DEC DATA [W - 1:0] SUM[W - 1:0] CouT
0 X 1 A A 1if A+ 1> (2Y) -1,
0 otherwise
0 X 0 A A 1ifA-1<-(2%),
0 otherwise
1 0 X X Present Present State
State
1 1 1 X SUM[W - 1:0] + 1 1if SUMW - 1:0] + 1 >
(2% - 1, 0 otherwise
1 1 0 X SUM[W - 1:0] - 1 1if SUM[W - 1:0]- 1>
(2% - 1, 0 otherwise

Statistics

Device Name Speed (MHz) Delay (ns) Cells Size (x *y)
AT40K inc16 33.7 29.7 17 1x17
AT40K inc8 60.8 16.5 9 1x9
AT40KAL/ inc16 394 25.4 17 1x17
AT94KAL

AT40KAL/ inc8 64.8 15.4 9 1x9
AT94KAL
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Figure 1 shows an example of the inc16 macro options.

Figure 1. Incrementor/Decrementor by 1 Generator
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Incrementor/
Decrementor

by Value
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The Incrementor/Decrementor by value generator can be used to add/subtract a value
to/from the current registered value. This generator can be used to create a macro
which increments or decrements a preloaded value or the data input by a user-specified
amount on each rising (or falling) edge of the clock. The functional description of the
generator is as follows("):

always @ (posedge CLK or negedge R)
begin
if (R == 'Db0)
SUM = 0;
else if (ENABLE && !LOAD)// Assuming Load is active low
SUM = DATA;
else if (ENABLE)
begin
if (INC_DEC)
{CcouT, SUM} = SUM + VALUE;
else

{COUT, SUM} = SUM - VALUE;

end
end
Note: 1. This code assumes that positive-edge clock and active-low reset have been
specified.
Parameters

Parameter Value Explanation

Function Increment Generates an incrementor
Decrement Generates a decrementor
Increment Generates a programmable incrementor/decrementor
Decrement

Pitch Integer > 1 Spacing between input pins. A pitch of 2

means one cell between input pins.

Width Integer > 1 Width of input and output vectors

Incrementor/ Integer > 1 Amount to increment/decrement by

Decrementor

Value

Load Boolean Macro has a parallel load capability

Enable Boolean Provides enable pin

Initialization Reset Registers can be reset to zero
Set Registers can be set to one
None Registers are automatically reset on power-up
Preset Registers can be asynchronously loaded

with a constant value

Invert Clock Boolean Inverts the clock input

Initialization Boolean Initialization input is active low

Polarity = Low
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Parameters (Continued)

Parameter Value Explanation
Preset Value Binary Constants for preset are specified in binary
Radix representation
Octal Constants are specified in octal
Decimal Constants are specified in decimal
Hex Constants are specified in hexadecimal
Pins
Type Name Option Explanation
In LOADIN Yes Loads the data if low
In ENABIN Yes Enables the incrementor/decrementor,
active high
In INC_DEC Yes Incrementor if high, otherwise
decrementor
In DATA[Width - 1:0] No Data input, if LOADIN is low, as parallel
load
In CLK/CLKN Yes Clock (noninverted/inverted)
In R/RN/S/SN/P/PN Yes Reset/Set/Preset (active high/low)
Out SUM[Width - 1:0] No Accumulator output
Out couT No Carry out™
Note: 1. If Incrementor, then Carry out = SUM[Width - 1:0] + IncDecValue > 2" - 1

else Carry out = SUM[Width - 1:0] - IncDecValue < -2"

Truth Table

Input Output
LOADIN ENABIN INC_DEC DATA [W - 1:0] SUM[W - 1:0] CouT
0 X 1 A A 1if A + IncDecValue >
(2™) - 1, 0 otherwise
0 X 0 A A 1if A - IncDecValue <
-(2™), 0 otherwise
1 0 X X Present State Present State
1 1 1 X SUM[W - 1:0] + 1 if SUM[W - 1:0] +
IncDecValue IncDecValue > (2V) - 1,
0 otherwise
1 1 0 X SUM[W - 1:0] - 1 if SUM[W - 1:0] -
IncDecValue IncDecValue < -(2V),
0 otherwise
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Statistics

Device Name Speed (MHz) Delay (ns) Cells Size (x *y)
AT40K inv16 31.9 31.3 17 1x17
AT40K inv8 55.2 18.1 9 1x9
AT40KAL/ inv16 37.6 26.6 17 1x17
AT94KAL

AT40KAL/ inv8 60.0 16.7 9 1x9
AT94KAL

Figure 2 shows an example of the inv16 macro options.

Figure 2. Incrementor/Decrementor by Value Generator
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