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IP Core Generator: Decoder

Features
• Accessible from the Macro Generator Dialog and HDLPlanner™ – Included in IDS for 

FPGA Devices and System Designer™ for AT94K FPSLIC™ Devices
• Variable Output Logic Level
• Variable Width of Input Vectors
• Variable Width of Output Vectors
• Variable First Value to Decode
• Start Value Radix Selection 
• Optional Register Inputs
• Optional Register Outputs
• Register Only

– Variable Clock Inversion Capability
– Initialization Polarity Selection
– Registers Initialization Selection

Description
The Decoder generator can be used to create a full or partial decode of the specified
number of bits of input or output.

Programmable 
SLI
AT40K
AT40KAL
AT94K

Application 
Note
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Note: 1. At least one of Decodes or Width must be greater than 0 (unless Value is specified). If
input or output registers are selected, three additional parameters are available.

Parameters

Parameter Value Explanation

Output ActiveHigh Output logic level will be held high for the decoded input

ActiveLow Output logic level will be held low for the decoded 
output

Input Width Integer ≥ 0 Width of input vector. If this value is left at 0, the input 
width will be determined by the number of outputs 
specified.

Number of 
Values to 
Decode

Integer ≥ 0 Width of output vector. If this value is left at 0, the 
number of outputs will be determined by 2(1) Input Width 
(i.e., all values will be decoded).

Starting at 
Value

Integer ≥ 0 First value to decode. When used in conjunction with 
the previous parameter, this can be used to specify 
exactly the range of outputs to decode. For example, 
setting the “Number of Values to Decode” parameter 
and Starting at Value” to 2 would decode the values 2, 3 
and 4.

Radix of 
Start Value

Binary “Starting at Value” parameter is specified as a binary 
number

Octal “Starting at Value” parameter is specified as an octal 
number

Decimal “Starting at Value” parameter is specified as a decimal 
number

Hex “Starting at Value” parameter is specified as a 
hexadecimal number

InRegister Boolean Register inputs on the decoder

OutRegister Boolean Register outputs on the decoder

Register Parameters

Parameter Value Explanation

Invert Clock Boolean Invert the register clock

Initialization 
Polarity = Low

Boolean Make register initialization active low

Initialization Reset Registers can be reset to zero

Set Registers can be set to one

None Registers are initialized automatically
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Pins

Type Name Option Explanation

In DATA[Width - 1:0] No Decoder input pins, either Width bits 
wide or log2 Decodes bits wide.

Out EQ[Decodes - 1:0] No Decoder output, either 2 Width bits 
wide or decode bits wide. If both Width 
and Decodes are specified, the output 
will start at the lowest count and work 
up.

In CLK/CLKN Yes Clock pin used for synchronous control 
(noninverted/inverted)

In RN Yes Reset (active low)

Truth Table

Option Explanation

DATA[W - 1:0] EQ[D - 1:0]

0 0...001

1 0...010

2 0...100

.

.

.

.

.

.

Statistics

Device Name Speed (MHz) Delay (ns) Cells Size (x * y)

AT40K dec16 339.0 3.0 16 1 x 16

AT40K dec8 339.0 3.0 4 1 x 4

AT40KAL/
AT94KAL

dec16 492.6 2.0 16 1 x 16

AT40KAL/
AT94KAL

dec8 492.6 2.0 4 1 x 4
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Figure 1 shows an example of the dec16 macro options.

Figure 1.  Decoder Generator
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