
 CLC Tips and Tricks
 Configurable Logic Cell (CLC) Tips and Tricks

Introduction
The Configurable Logic Cell (CLC) module provides programmable logic that operates outside the speed limitations
of software execution. The CLC module accepts up to 256 input signals and through the use of configurable logic
gates, reduces those inputs to four logic lines that drive one of the eight selectable single-output functions. The CLC
peripheral allows the user to apply combinatorial and sequential logic to both internal and external signals with no
CPU intervention through hardware-based logic, and allows users to automate task handling within the system.
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1. 4-to-2 Binary Encoder
Binary encoders allow users to take multiple digital inputs (2n input bits) at one time and convert them into a single-
encoded binary output (n output bits) using combinational logic. This can be useful in applications where there are
several inputs that need to be monitored at the same time for changes, as the binary encoder circuit creates a
shortened binary string that is representative of the logic state on each individual input signal. PIC® microcontroller
devices equipped with the Configurable Logic Cell (CLC) module can be used to implement a binary encoder circuit
using only CLCs, without the need for any additional hardware. The following example will demonstrate how two
CLCs can be used to implement a 4-to-2 binary encoder in hardware using the PIC18F47Q43.

Table 1-1 contains the truth table as well as the corresponding Boolean expressions that were used to create the
circuit needed for the 4-to-2 binary encoder. The resulting Boolean expressions show that the binary encoder can be
implemented using two OR gates, in which the OR gate outputs provide the 2-bit binary encoded output string (the
resulting circuit is illustrated by Figure 1-1). The four input signals, which in this example were standard GPIO pins,
were configured using Peripheral Pin Select (PPS) as the CLC inputs to each OR gate based on the Boolean
expressions below. The two CLC output signals, which are representative of the 2-bit encoded binary output, were
also configured using PPS and are represented by the LEDs tied to pins RA5 and RA4. The MPLAB® Code
Configurator (MCC) tool was used to setup the CLCs for this example, and the configurations for CLC1 and CLC2 are
illustrated in Figure 1-2 and Figure 1-3, respectively.

Table 1-1. 4-to-2 Binary Encoder Truth Table

Y3 Y2 Y1 Y0 A1 A0

0 0 0 1 0 0
0 0 1 0 0 1
0 1 0 0 1 0
1 0 0 0 1 1

Equation 1-1. 4-to-2 Binary Encoder Boolean Expressions�1 = �3 + �2�0 = �3 + �1
Figure 1-1. 4-to-2 Binary Encoder Circuit
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Figure 1-2. CLC1 Configuration for 4-to-2 Binary Encoder

Figure 1-3. CLC2 Configuration for 4-to-2 Binary Encoder
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Example 1-1. 4-to-2 Binary Encoder Initialization Code

/*This code block configures the CLCs
for 4-to-2 Binary Encoder.
  */

void CLC1_Initialize(void) {
    CLCSELECT = 0x00;        // SLCT 0
    CLCnPOL = 0x0E;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x03;         // D1S CLCIN3 (CLCIN3PPS) 
    CLCnSEL1 = 0x02;         // D2S CLCIN2 (CLCIN2PPS) 
    CLCnSEL2 = 0x01;         // D3S CLCIN1 (CLCIN1PPS) 
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x22;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x00;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC1OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}

void CLC2_Initialize(void) {    
    CLCSELECT = 0x01;        // SLCT 1
    CLCnPOL = 0x0E;          // Gate and CLCnOUT Output polarity Selection 
    CLCnSEL0 = 0x03;         // D1S CLCIN3 (CLCIN3PPS)
    CLCnSEL1 = 0x02;         // D2S CLCIN2 (CLCIN2PPS) 
    CLCnSEL2 = 0x01;         // D3S CLCIN1 (CLCIN1PPS) 
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS) 
    CLCnGLS0 = 0x0A;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x00;         // CLCn Gate 1 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 1 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 1 Logic Selection
    CLCDATA = 0x00;          // CLC2OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}
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2. 8-to-3 Binary Encoder
In the previous example, two CLCs were used to implement a 4-to-2 binary encoder in hardware. The following
example will demonstrate how the same principals can be applied to implement an 8-to-3 binary encoder using the
PIC18F47Q43 and three CLCs. Table 2-1 below shows the truth table for the 8-to-3 binary encoder, and Figure 2-1
illustrates the resulting circuit that should be implemented using CLCs based on the derived Boolean expressions.
The Boolean expressions derived from the truth table show that the 8-to-3 binary encoder can be implemented using
three OR gates, each of which will be implemented using a CLC. The eight input signals in this example were
configured using PPS as the CLC inputs to each OR gate based on the Boolean expressions below. The three CLC
output signals, which represent the 3-bit encoded binary output, were also configured using PPS and are tied to pins
RA6, RA5, and RA4. MCC was used to setup the CLCs for the 8-to-3 binary encoder, and the configurations for each
CLC are illustrated in Figure 2-2, Figure 2-3 and Figure 2-4, respectively.

Table 2-1. 8-to-3 Binary Encoder Truth Table

Y7 Y6 Y5 Y4 Y3 Y2 Y1 Y0 A2 A1 A0

0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 1 0 0 0 1
0 0 0 0 0 1 0 0 0 1 0
0 0 0 0 1 0 0 0 0 1 1
0 0 0 1 0 0 0 0 1 0 0
0 0 1 0 0 0 0 0 1 0 1
0 1 0 0 0 0 0 0 1 1 0
1 0 0 0 0 0 0 0 1 1 1

Equation 2-1. 8-to-3 Binary Encoder Boolean Expressions�2 = �7 + �6 + �5 + �4�1 = �7 + �6 + �3 + �2�0 = �7 + �5 + �3 + �1
Figure 2-1. 8-to-3 Binary Encoder Circuit
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Figure 2-2. CLC1 Configuration for 8-to-3 Binary Encoder

Figure 2-3. CLC2 Configuration for 8-to-3 Binary Encoder
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Figure 2-4. CLC5 Configuration for 8-to-3 Binary Encoder
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Example 2-1. 8-to-3 Binary Encoder Initialization Code

/*This code block configures the CLCs
for 8-to-3 Binary Encoder.
  */

void CLC1_Initialize(void) {    
    CLCSELECT = 0x00;        // SLCT 0
    CLCnPOL = 0x0E;          // Gate and CLCnOUT Output polarity Selection 
    CLCnSEL0 = 0x07;         // D1S CLCIN7 (CLCIN7PPS)
    CLCnSEL1 = 0x05;         // D2S CLCIN5 (CLCIN5PPS)
    CLCnSEL2 = 0x03;         // D3S CLCIN3 (CLCIN3PPS)
    CLCnSEL3 = 0x01;         // D4S CLCIN1 (CLCIN1PPS)
    CLCnGLS0 = 0xAA;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x00;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC1OUT 0 
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}

void CLC2_Initialize(void) {
    CLCSELECT = 0x01;        // SLCT 1; 
    CLCnPOL = 0x0E;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x07;         // D1S CLCIN7 (CLCIN7PPS); 
    CLCnSEL1 = 0x06;         // D2S CLCIN6 (CLCIN6PPS); 
    CLCnSEL2 = 0x03;         // D3S CLCIN3 (CLCIN3PPS); 
    CLCnSEL3 = 0x02;         // D4S CLCIN2 (CLCIN2PPS); 
    CLCnGLS0 = 0xAA;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x00;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC2OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}

void CLC5_Initialize(void) {    
    CLCSELECT = 0x04;        // SLCT 4
    CLCnPOL = 0x0E;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x07;         // D1S CLCIN7 (CLCIN7PPS)
    CLCnSEL1 = 0x06;         // D2S CLCIN6 (CLCIN6PPS)
    CLCnSEL2 = 0x05;         // D3S CLCIN5 (CLCIN5PPS)
    CLCnSEL3 = 0x04;         // D4S CLCIN4 (CLCIN4PPS)
    CLCnGLS0 = 0xAA;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x00;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC5OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}
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3. 2-to-4 Binary Decoder
A binary decoder is a logic circuit that converts binary data from n inputs to 2n outputs. This example will demonstrate
how to implement 2-to-4 binary decoder using CLCs. Table 3-1 below shows the truth table for the 3-to-8 binary
decoder, and Figure 3-1 illustrates the resulting circuit that should be implemented using CLCs, based on the derived
Boolean expressions. MCC was used to setup the CLC modules for this application, and the configuration settings
can be found in Figure 3-2, Figure 3-3, Figure 3-4 and Figure 3-5. The configuration code can be found in Example
3-1.

Table 3-1. 2-to-4 Binary Decoder Truth Table

A1 A0 Y3 Y2 Y1 Y0

0 0 1 0 0 0
0 1 0 1 0 0
1 0 0 0 1 0
1 1 0 0 0 1

Equation 3-1. 2-to-4 Binary Decoder Boolean Expressions�3 = �′ × �′�2 = �′ × ��1 = � × �′�0 = � × �
Figure 3-1. 2-to-4 Binary Decoder Circuit

A1 A0

Y3

Y2

Y1

Y0

 CLC Tips and Tricks
2-to-4 Binary Decoder

© 2020 Microchip Technology Inc.  Manual DS40002188A-page 10



Figure 3-2. CLC1 Configuration for 2-to-4 Binary Decoder

Figure 3-3. CLC2 Configuration for 2-to-4 Binary Decoder
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Figure 3-4. CLC5 Configuration for 2-to-4 Binary Decoder

Figure 3-5. CLC6 Configuration for 2-to-4 Binary Decoder

 CLC Tips and Tricks
2-to-4 Binary Decoder

© 2020 Microchip Technology Inc.  Manual DS40002188A-page 12



Example 3-1. 2-to-4 Binary Decoder Initialization Code

/*This code block configures the CLCs
for 2-to-4 Binary Decoder.
  */

void CLC1_Initialize(void) {
    CLCSELECT = 0x00;        // SLCT 0
    CLCnPOL = 0x0F;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC1OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}

void CLC2_Initialize(void) {    
    CLCSELECT = 0x01;        // SLCT 1
    CLCnPOL = 0x0D;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC2OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}

void CLC5_Initialize(void) {    
    CLCSELECT = 0x04;        // SLCT 4
    CLCnPOL = 0x0E;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC5OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}

void CLC6_Initialize(void) {    
    CLCSELECT = 0x05;        // SLCT 5
    CLCnPOL = 0x0C;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC6OUT 0
    CLCnCON = 0x82;          // EN enabled; INTN disabled; INTP disabled; MODE 
4-input AND
}
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4. 3-to-8 Binary Decoder
In the previous example, four CLCs were used to implement a 2-to-4 binary encoder in hardware. The following
example will demonstrate how to implement 3-to-8 binary decoder using the same principals. Table 4-1 below shows
the truth table for the 3-to-8 binary decoder, and Figure 4-1 illustrates the resulting circuit that should be implemented
using CLCs, based on the derived Boolean expressions. MCC was used to setup the CLC modules for this
application, and the configuration settings can be found in the figures below. The configuration code can be found in 
Example 4-1.

Table 4-1. 3-to-8 Binary Decoder Truth Table

A2 A1 A0 Y7 Y6 Y5 Y4 Y3 Y2 Y1 Y0

0 0 0 1 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 0 0
0 1 0 0 0 1 0 0 0 0 0
0 1 1 0 0 0 1 0 0 0 0
1 0 0 0 0 0 0 1 0 0 0
1 0 1 0 0 0 0 0 1 0 0
1 1 0 0 0 0 0 0 0 1 0
1 1 1 0 0 0 0 0 0 0 1

Equation 4-1. 3-to-8 Binary Decoder Boolean Expressions�0 = �′�′�′�1 = �′�′��2 = �′��′�3 = �′���4 = ��′�′�5 = ��′��6 = ���′�7 = ���
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Figure 4-1. 3-to-8 Binary Decoder Circuit
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Figure 4-2. CLC1 Configuration for 3-to-8 Binary Decoder

Figure 4-3. CLC2 Configuration for 3-to-8 Binary Decoder
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Figure 4-4. CLC3 Configuration for 3-to-8 Binary Decoder

Figure 4-5. CLC4 Configuration for 3-to-8 Binary Decoder
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Figure 4-6. CLC5 Configuration for 3-to-8 Binary Decoder

Figure 4-7. CLC6 Configuration for 3-to-8 Binary Decoder
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Figure 4-8. CLC7 Configuration for 3-to-8 Binary Decoder

Figure 4-9. CLC8 Configuration for 3-to-8 Binary Decoder
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Example 4-1. 3-to-8 Binary Decoder Initialization Code

/*This code block configures the CLCs
for 3-to-8 Binary Decoder.
  */

void CLC1_Initialize(void) {    
    CLCSELECT = 0x00;        // SLCT 0
    CLCnPOL = 0x07;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS) 
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x08;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC1OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC2_Initialize(void) {
    CLCSELECT = 0x01;        // SLCT 1
    CLCnPOL = 0x03;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;            // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC2OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC3_Initialize(void) {
    CLCSELECT = 0x02;        // SLCT 2
    CLCnPOL = 0x05;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC3OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC4_Initialize(void) {    
    CLCSELECT = 0x03;        // SLCT 3
    CLCnPOL = 0x01;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS) 
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC4OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC5_Initialize(void) {    
    CLCSELECT = 0x04;        // SLCT 4
    CLCnPOL = 0x06;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
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    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC5OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC6_Initialize(void) {    
    CLCSELECT = 0x05;        // SLCT 5 
    CLCnPOL = 0x02;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS)
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS)
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC6OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC7_Initialize(void) {    
    CLCSELECT = 0x06;        // SLCT 6; 
    CLCnPOL = 0x04;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS); 
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS); 
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS); 
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS); 
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC7OUT 0; 
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR; 
}

void CLC8_Initialize(void) {    
    CLCSELECT = 0x07;        // SLCT 7; 
    CLCnPOL = 0x00;             // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x00;         // D1S CLCIN0 (CLCIN0PPS); 
    CLCnSEL1 = 0x01;         // D2S CLCIN1 (CLCIN1PPS); 
    CLCnSEL2 = 0x02;         // D3S CLCIN2 (CLCIN2PPS); 
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS); 
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC8OUT 0; 
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR; 
}
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5. Edge Detection
Edge detection is useful in cases when a system needs to respond to a change of state on a signal. Edge detection
circuits can be implemented in hardware using the CLC module, and operate independent of the core. This allows the
CPU core to tend to other important tasks, and eliminates any delays that would be involved in processing these
signals using the CPU without CLC modules. This application of the CLC module can be very useful in cases where
the CPU core is in Sleep mode to save power. The CLC module will remain active in Sleep, and the circuit that was
configured will continue to capture the input edges as designed. The circuit implemented in this application is capable
of detecting any rising or falling edge of the input signal. In this example the MFINTOSC signal is used as the input to
the edge detection circuit.

Figure 5-1. CLC1 Configuration for D Flip-Flop

Figure 5-2. CLC2 Configuration for Rising Edge Detection
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Figure 5-3. CLC3 Configuration for Falling Edge Detection

Figure 5-4. CLC4 Configuration for any Rising or Falling Edge Detection

Figure 5-5. Output Signals
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Example 5-1. Edge Detection Initialization Code

/*This code block configures the CLCs
for Edge Detection.
  */

void CLC1_Initialize(void) {
    CLCSELECT = 0x00;        // SLCT 0
    CLCnPOL = 0x00;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x09;         // D1S HFINTOSC
    CLCnSEL1 = 0x0B;         // D2S MFINTOSC_500khz
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC1OUT 0
    CLCnCON = 0x85;          // EN enabled; INTN disabled; INTP disabled; MODE 
2-input D flip-flop with R
}

void CLC2_Initialize(void) {
    CLCSELECT = 0x01;        // SLCT 1
    CLCnPOL = 0x01;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x33;         // D1S CLC1_OUT
    CLCnSEL1 = 0x0B;         // D2S MFINTOSC_500khz
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC2OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC3_Initialize(void) {
    CLCSELECT = 0x02;        // SLCT 2
    CLCnPOL = 0x02;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x33;         // D1S CLC1_OUT
    CLCnSEL1 = 0x0B;         // D2S MFINTOSC_500khz
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC3OUT 0
    CLCnCON = 0x80;          // EN enabled; INTN disabled; INTP disabled; MODE 
AND-OR
}

void CLC4_Initialize(void) {   
    CLCSELECT = 0x03;        // SLCT 3
    CLCnPOL = 0x00;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x33;         // D1S CLC1_OUT
    CLCnSEL1 = 0x0B;         // D2S MFINTOSC_500khz
    CLCnSEL2 = 0x00;         // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;         // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;         // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x00;         // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x08;         // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;         // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;          // CLC4OUT 0
    CLCnCON = 0x81;          // EN enabled; INTN disabled; INTP disabled; MODE 
OR-XOR
}
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6. Pseudo Random Number Generator Using the SPI Module
This example implements three CLCs for logic/flip-flops as well as the SPI module as a shift register. Two CLCs are
configured as D flip-flops with both S and R tied to ‘0’, and the third is configured as an XOR gate. Both D flip-flops
use the SCK signal from the SPI module as their clock, and the first flip-flop uses the SDO output of the SPI module
as its D input. The second flip-flop uses the Q output of the first flip-flop as its D input. The Q outputs of both flip-flops
are then XOR'ed together and fed back to the SPI module as the SDI input. This circuit works by feeding an initial 8-
bit seed value into the SPI transmit FIFO, which the SPI will then send out onto the SDO signal. The CLC logic will
then create a new byte (bit-by-bit) and input that data back into the SPI module using the SDI input. Doing this uses
the original seeded value that was transmitted by the SPI module to create a new random value that is transferred to
the RXFIFO of the SPI module all in hardware. The SPI module operates in Full-Duplex mode, meaning that it will
transfer data whenever the TXFIFO has been written and if the RXFIFO is not already full. Lastly, the DMA module
must be configured so that it transfers data from the RXFIFO to the TXFIFO, which will allow the circuit to
continuously generate psuedo-random numbers. The configuration code for DMA and PPS settings can be found in 
Example 6-2.

Figure 6-1. Pseudo Random Number Generator Circuit
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Figure 6-2. CLC1 Configuration

Figure 6-3. CLC2 Configuration
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Figure 6-4. CLC3 Configuration
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Example 6-1. Pseudo Random Number Generator Initialization Code

/*This code block configures the CLCs
for Pseudo Random Number Generator.
  */

void CLC1_Initialize(void) {
    CLCSELECT = 0x00;           // SLCT 0
    CLCnPOL = 0x00;          // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x41;            // D1S SPI1 SCK OUT
    CLCnSEL1 = 0x40;            // D2S SPI1 SDO OUT
    CLCnSEL2 = 0x00;            // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;            // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;            // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;            // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;            // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x40;            // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;             // CLC1OUT 0
    CLCnCON = 0x84;             // EN enabled; INTN disabled; INTP disabled; 
MODE 1-input D flip-flop with S and R
}

void CLC2_Initialize(void) {    
    CLCSELECT = 0x01;           // SLCT 1 
    CLCnPOL = 0x00;             // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x41;            // D1S SPI1 SCK OUT
    CLCnSEL1 = 0x33;            // D2S CLC1_OUT
    CLCnSEL2 = 0x02;            // D3S CLCIN2 (CLCIN2PPS)
    CLCnSEL3 = 0x00;            // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;            // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;            // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x20;            // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x40;            // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;             // CLC2OUT 0; 
    CLCnCON = 0x84;             // EN enabled; INTN disabled; INTP disabled; 
MODE 1-input D flip-flop with S and R; 
}

void CLC3_Initialize(void) {
    CLCSELECT = 0x02;           // SLCT 2 
    CLCnPOL = 0x00;             // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x33;            // D1S CLC1_OUT; 
    CLCnSEL1 = 0x00;            // D2S CLCIN0 (CLCIN0PPS);  
    CLCnSEL2 = 0x00;            // D3S CLCIN0 (CLCIN0PPS); 
    CLCnSEL3 = 0x34;            // D4S CLC2_OUT;
    CLCnGLS0 = 0x02;            // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;            // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;            // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x40;            // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;             // CLC3OUT 0; 
    CLCnCON = 0x81;             // EN enabled; INTN disabled; INTP disabled; 
MODE OR-XOR; 
}

Example 6-2. DMA Initialization Code

/*This code block configures the DMA
and PPS Settings for Pseudo Random Number Generator.
  */

void DMA1_Initialize(void) {
    DMASELECT = 0x00;           // Select DMA1
    DMAnSSA = &SPI1RXB;         // Source is SPI1 RX Buffer
    DMAnDSA = &SPI1TXB;         // Destination is SPI1 TX Buffer
    DMAnCON1 = 0x0B;            // DMODE unchanged, SMODE increments, SIRQEN 
cleared upon reload
    DMAnSSZ = 0x01;             // Source size is one (one buffer to write)
    DMAnDSZ = 0x01;             // Destination size is one (one buffer to 
write)
    DMAnSIRQ = 0x18;            // DMA Transfer Trigger Source = SPI1RXIF
    DMAnAIRQ = 0x14;            // DMA Transfer Abort Source = DMA1SCNTIF
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    PIR2bits.DMA1SCNTIF = 0;    // Clear Source Count Interrupt Flag bit
    PIR2bits.DMA1AIF = 0;       // Clear abort Interrupt Flag bit
    PIE2bits.DMA1AIE = 1;       // Enable abort Interrupt
  
    asm("BCF INTCON0,7");       // Lock the prority
    asm ("BANKSEL PRLOCK");
    asm ("MOVLW 0x55");
    asm ("MOVWF PRLOCK");
    asm ("MOVLW 0xAA");
    asm ("MOVWF PRLOCK");
    asm ("BSF PRLOCK, 0");
    asm("BSF INTCON0,7");
}
 
// PPS Settings
    RC3PPS = 0x00;              // RC3->SPI1:SCK1
    CLCIN0PPS = 0x10;           // RC0->CLC3:CLCIN0;  Must connect to GND   
    RB0PPS = 0x03;              // RB0->CLC3:CLC3_out 
    SPI1SDIPPS = 0x08;          // RB0->SPI1:SDI1;  Connects to CLC3_out
 
    SPI1TXB = 0x2C;             // Load SPI1TXB with beginning 'seed' value
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7. Quadrature Clock Generator
The CLC module can be used to create a quadrature clock generator which consists of two output clocks 90° out of
phase of one another. A quadrature clock generator can be useful in many motor control and signal processing
applications. For this application, two CLC modules in D Flip-Flop mode are used to create the circuit illustrated in 
Figure 7-1. The output signals of this circuit are half the frequency of the input signal. Figure 7-2 and Figure 7-3 show
the configuration settings of each CLC module used in MCC. Example 7-1 shows the configuration code used to
setup the modules for this application.

Two CLCs in D Flip-Flop mode are used to create the following circuit. The output signals are half the frequency of
the input signal.

Figure 7-1. Quadrature Clock Generator Logic Diagram
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Figure 7-3. CLC2 Configuration

Example 7-1. Quadrature Clock Generator Initialization Code

/*This code block configures the CLCs
for Quadrature Clock Generator.
  */

void CLC1_Initialize(void) {
    CLCSELECT = 0x00;    // SLCT 0
    CLCnPOL = 0x02;      // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x0B;     // D1S MFINTOSC_500khz
    CLCnSEL1 = 0x33;     // D2S CLC1_OUT
    CLCnSEL2 = 0x00;     // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;     // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;     // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08;     // CLCn Gate 2 Logic Selection
    CLCnGLS2 = 0x00;     // CLCn Gate 3 Logic Selection
    CLCnGLS3 = 0x00;     // CLCn Gate 4 Logic Selection
    CLCDATA = 0x00;      // CLC1OUT 0
    CLCnCON = 0x85;      // EN enabled; INTN disabled; INTP disabled; MODE 2-
input D flip-flop with R
}
 
void CLC2_Initialize(void) {
    CLCSELECT = 0x01;    // SLCT 1
    CLCnPOL = 0x03;      // Gate and CLCnOUT Output polarity Selection
    CLCnSEL0 = 0x0B;     // D1S MFINTOSC_500khz
    CLCnSEL1 = 0x34;     // D2S CLC2_OUT
    CLCnSEL2 = 0x00;     // D3S CLCIN0 (CLCIN0PPS)
    CLCnSEL3 = 0x00;     // D4S CLCIN0 (CLCIN0PPS)
    CLCnGLS0 = 0x02;     // CLCn Gate 1 Logic Selection
    CLCnGLS1 = 0x08      // CLCn Gate 1 Logic Selection
    CLCnGLS2 = 0x00      // CLCn Gate 1 Logic Selection
    CLCnGLS3 = 0x00;     // CLCn Gate 1 Logic Selection
    CLCDATA = 0x00;      // CLC2OUT 0
    CLCnCON = 0x85;      // EN enabled; INTN disabled; INTP disabled; MODE 2-
input D flip-flop with R
}
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intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code

protection does not mean that we are guaranteeing the product as “unbreakable.”
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Legal Notice
Information contained in this publication regarding device applications and the like is provided only for your
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