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ASF PROGRAMMERS MANUAL

Glue Logic Controller (GLOC)

Driver for the Glue Logic Controller. This driver provides access to the main features
of the Glue Logic controller.

The outline of this documentation is as follows:
e Prerequisites

e Module Overview

e Special Considerations

e Extra Information

e Examples

e APl Overview
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Software License

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

3. The name of Atmel may not be used to endorse or promote products derived from this software without specific
prior written permission.

4. This software may only be redistributed and used in connection with an Atmel microcontroller product.

THIS SOFTWARE IS PROVIDED BY ATMEL "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT ARE EXPRESSLY AND SPECIFICALLY DISCLAIMED. IN
NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

AtmeL AT07911: Glue Logic Controller (GLOC) [APPLICATION NOTE] 3

42317A-MCU-05/2014



1. Prerequisites

e General Purpose I/0 (GPIO) driver

e Power Management Controller (PMC) driver
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2. Module Overview

The Glue Logic Controller (GLOC) contains programmable logic which can be connected to the device pins. This
allows the user to eliminate logic gates for simple glue logic functions on the PCB.

The GLOC consists of a number of lookup table (LUT) units. Each LUT unit can generate an output as a
user programmable logic expression with four inputs. Inputs can be individually masked. The output can be
combinatorially generated from the inputs, or filtered to remove spikes.
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3. Special Considerations

in order to use this peripheral, other functions on the device also need to be configured.

Atmel

The pins used for interfacing the GLOC may be multiplexed with I/O Controller lines. The programmer must
first program the I/O Controller to assign the desired GLOC pins to their peripheral function. If I/O lines of the
GLOC are not used by the application, they can be used for other purposes by the 1/0O Controller. It is only
required to enable the GLOC inputs and outputs in use. Pullups for pins configured to be used by the GLOC
will be disabled.

The clock for the GLOC bus interface (CLK_GLOC) is generated by the Power Management Controller (PMC).
This clock is disabled at reset, and can be enabled in the PMC. It is recommended to disable the GLOC before
disabling the clock, to avoid freezing the module in an undefined state. Additionally, the GLOC depends on a
dedicated Generic Clock (GCLK). The GCLK can be set to a wide range of frequencies and clock sources, and
must be enabled by the System Control Interface (SCIF) before the GLOC filter can be used.

When an external debugger forces the CPU into debug mode, the GLOC continues normal operation.
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4, Extra Information

For extra information, see Extra Information for GLOC. This includes:
e Acronyms

e Dependencies

e FErrata

e Module History
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5. Examples

For a list of examples related to this driver, see Examples for GLOC.
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6. API Overview
6.1 Structure Definitions
6.1.1 Struct gloc_dev_inst
Device instance structure for a Glue Logic Controller driver instance. This structure should be initialized by the
gloc_init() function to associate the instance with a particular hardware module of the device.
Table 6-1. Members
(Type  Name  |Descripton |
Gloc * hw_dev Base address of the GLOC module
6.1.2 Struct gloc_lut_config
Configuration structure for a GLOC LUT instance. This structure could be initialized by the
gloc_lut_get config_defaults() function before being modified by the user application.
Table 6-2. Members
(Tyee  Name  [Descripton |
bool filter True for enable, false for disable
uint8_t input_mask Input enable mask
uint16_t truth_table_value Truth table value
6.2 Function Definitions
6.2.1 Function gloc_disable()
Disable the GLOC module.
voi d gl oc_di sabl e(
struct gloc_dev_inst *const dev_inst)
Table 6-3. Parameters
[in] dev_inst Device structure pointer
6.2.2 Function gloc_enable()
Enable the GLOC module.
voi d gl oc_enabl g(
struct gloc_dev_inst *const dev_inst)
Table 6-4. Parameters
[in] dev_inst Device structure pointer
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6.2.3 Function gloc_init()
Initialize the GLOC module.
void gloc_init(
struct gloc_dev_inst *const dev_inst,
G oc *const gl oc)
Table 6-5. Parameters
[in] dev_inst Device structure pointer
[in] gloc Base address of the GLOC
instance
6.2.4 Function gloc_lut_get_config_defaults()
Get the default configuration for lookup table (LUT) unit of GLOC.
void gloc_lut_get_config_defaul ts(
struct gloc_lut_config *const config)
The default configuration is as follows:
e Filter: enable
e Input mask: OxF, all four inputs are enabled
e Truth table value: 0x00
Table 6-6. Parameters
[in, out] config Pointer to GLOC LUT configuration
6.2.5 Function gloc_lut_set_config()
Configure a lookup table (LUT) unit of GLOC.
void gloc_lut_set_config(
struct gloc_dev_inst *const dev_inst,
uint32_t lut_id,
struct gloc_lut_config *const config)
Table 6-7. Parameters
[in] dev_inst Device structure pointer
[in] lut_id LUT ID
[in] config Pointer to GLOC LUT configuration
AtmeL AT07911: Glue Logic Controller (GLOC) [APPLICATION NOTE] 10

42317A-MCU-05/2014



7. Extra Information for GLOC
71 Acronyms
Below is a table listing the acronyms used in this module, along with their intended meanings.
LUT Look Up Table
QSG Quick Start Guide
7.2 Dependencies
This driver has the following dependencies:
e None
7.3 Errata
There are no errata related to this driver.
7.4 Module History
An overview of the module history is presented in the table below, with details on the enhancements and fixes
made to the module since its first release. The current version of this corresponds to the newest version in the
table.
Changelog
Initial document release
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8. Examples for GLOC

This is a list of the available Quick Start guides (QSGs) and example applications for Glue Logic Controller
(GLOC). QSGs are simple examples with step-by-step instructions to configure and use this driver in a selection of
use cases. Note that QSGs can be compiled as a standalone application or be added to the user application.

e Quick Start Guide for the GLOC driver

8.1 Quick Start Guide for the GLOC driver

This is the quick start guide for the Glue Logic Controller (GLOC) , with step-by-step instructions on how to
configure and use the driver for a specific use case.The code examples can be copied into e.g. the main
application loop or any other function that will need to control the GLOC module.

8.1.1 Use Cases

e GLOC Basic Usage

8.1.2 GLOC Basic Usage

This use case will demonstrate how to initialize the GLOC module to match the truth table for simple glue logic
functions.

8.1.3 Setup Steps

8.1.3.1 Prerequisites
This module requires the following service

e Clock Service
8.1.3.2 Setup

e The selected GLOC input/output pins are PIN_PA20 (GLOC_INO), PIN_PA21 (GLOC_IN1), PIN_PA22
(GLOC_IN2), PIN_PA07 (GLOC_IN3), and PIN_PA24 (GLOC_OUTO).

e GPIO pins used to set/clear GLOC input pins are PIN_PCO01 (connected to GLOC_INO), PIN_PCO07 (connected
to GLOC_IN1), PIN_PCO08 (connected to GLOC_IN2), and PIN_PC13 (connected to GLOC_IN3).

e GPIO pin used to read GLOC output pin is PA24 (connected to GLOC_OUTO0)

Add this to the main loop or a setup function:

#define XOR_TRUTH TABLE_FOUR_I NPUT 0x6996u
#define XOR LUT O

/1 Pin settings for GLCC

#define GLOC INO PIN_PCO1
#define GLOC INL PI N_PCO7
#define GLOC I N2 PI N_PCO8
#define GLOC IN3 PIN_PC13

/1 CQutput from GLCC
#define GLOC_OUTO PI N_PA24

The four configured inputs act as an index into or bit number of XOR_TRUTH_TABLE_FOUR_INPUT. In this way
any combinatorial logic function can be simply realised.

struct gloc_dev_inst dev_inst;
struct gloc_lut_config lut_config;
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8.1.3.3

8.1.4

gloc_init(&Jev_inst, GO0 ;

gl oc_enabl e( &dev_i nst);

gloc_lut_get _config_defaul ts(& ut_config);
lut_config.truth_table_value = XOR_TRUTH_TABLE_FOUR | NPUT;
gl oc_l ut_set _config(&dev_inst, XOR LUT, & ut_config);

Workflow

1. Initialize the GLOC module.

gloc_init(&dev_inst, GOC);

2. Enable the GLOC module.

gl oc_enabl e( &dev_i nst);

3. Configure 4 inputs XOR truth table value in LUTO.

gl oc_l ut_get _config_defaults(& ut_config);
lut_config.truth_table_value = XOR_TRUTH TABLE_FOUR_| NPUT;
gl oc_l ut _set _config(&dev_inst, 0, & ut_config);

Usage Steps
The pin OUTO will output according to the settings in lookup table 0 (LUTO) when pins INO to IN3 change.

ioport_set_pin_level (GLOC_INO, H GH);
ioport_set_pin_level (GLOC_INL, LOW;

ioport_set_pin_level (GLOC_IN2, H GH);
ioport_set_pin_level (GLOC_ IN3, H GH);

del ay_us(50); // Ensure a mninmum propagation delay to read the port pin.

out = ioport_get_pin_|level (GLOC _QUTO);
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Document Revision History

42317A 05/2014 Initial document release
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