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CEC/MEC FAMILY PERIPHERAL
INTERFACE USER’S GUIDE
Preface
INTRODUCTION

This chapter contains general information that will be useful to know before using the 
CEC/MEC Family Peripheral Interface. Items discussed in this chapter include:

• Document Layout

• Conventions Used in this Guide

• The Microchip Web Site

• Development Systems Customer Change Notification Service

• Customer Support

• Document Revision History

DOCUMENT LAYOUT

This document describes how to use the CEC/MEC Family Peripheral Interface as a 
development tool for the CEC/MEC family. The manual layout is as follows:

• Chapter 1. “Introduction” – Provides a brief description of the CEC/MEC Family 
Peripheral Interface.

• Chapter 2. “Basic Timer” – Provides a list and description of basic Timer APIs.

• Chapter 3. “PWM” – Provides a list and description of PWM APIs.

• Chapter 4. “GPIO” – Provides a list and description of GPIO APIs.

• Chapter 5. “I2C/SMBus Driver” – Provides a list and description of I2C/SMBus 
Driver APIs and callbacks.

• Chapter 6. “ADC” – Provides a list and description of ADC APIs and peripheral 
functions.

• Chapter 7. “PCR - Power, Clocks, Reset” - Provides a list and description of 
PCR APIs.

• Chapter 8. “TACH” - Provides a list and description of TACH APIs.

• Chapter 9. “LED” - Provides a list and description of LED APIs.

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and 
documentation are constantly evolving to meet customer needs, so some actual dialogs 
and/or tool descriptions may differ from those in this document. Please refer to our web site 
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each 
page, in front of the page number. The numbering convention for the DS number is 
“DSXXXXXA”, where “XXXXX” is the document number and “A” is the revision level of the 
document.

For the most up-to-date information on development tools, see the MPLAB® IDE online help. 
Select the Help menu, and then Topics to open a list of available online help files.
 2016-2017 Microchip Technology Inc. DS50002495C-page 13



CEC/MEC Family Peripheral Interface User’s Guide
• Chapter 10. “SPI” - Provides a list and description of SPI APIs.

• Chapter 11. “WDT” - Provides a list and description of WDT APIs.

• Chapter 12. “Interrupt” - Provides a list and description of Interrupt APIs.

• Chapter 13. “Hibernation Timer” - Provides a list and description of Hibernation 
Timer APIs.

• Chapter 14. “RTC” - Provides a list and description of RTC peripheral functions.

• Chapter 15. “UART” - Provides a list and description of UART APIs.

• Chapter 16. “QMSPI Functions” - Provides a description of QMSPI functions.

• Chapter 17. “SDK Project Usage” - Provides an introduction to the SDK project.

CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENT CONVENTIONS

Description Represents Examples

Arial font:

Italic characters Referenced books MPLAB® IDE User’s Guide

Emphasized text ...is the only compiler...

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer

Quotes A field name in a window or 
dialog

“Save project before build”

Underlined, italic text with 
right angle bracket

A menu path File>Save

Bold characters A dialog button Click OK

A tab Click the Power tab

N‘Rnnnn A number in verilog format, 
where N is the total number of 
digits, R is the radix and n is a 
digit.

4‘b0010, 2‘hF1

Text in angle brackets < > A key on the keyboard Press <Enter>, <F1>

Courier New font:

Plain Courier New Sample source code #define START

Filenames autoexec.bat

File paths c:\mcc18\h

Keywords _asm, _endasm, static

Command-line options -Opa+, -Opa-

Bit values 0, 1

Constants 0xFF, ‘A’

Italic Courier New A variable argument file.o, where file can be 
any valid filename

Square brackets [ ] Optional arguments mcc18 [options] file 
[options]

Curly brackets and pipe 
character: { | }

Choice of mutually exclusive 
arguments; an OR selection

errorlevel {0|1}
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Preface
THE MICROCHIP WEB SITE

Microchip provides online support via our web site at www.microchip.com. This web 
site is used as a means to make files and information easily available to customers. 
Accessible by using your favorite Internet browser, the web site contains the following 
information:

• Product Support – Data sheets and errata, application notes and sample 
programs, design resources, user’s guides and hardware support documents, 
latest software releases and archived software

• General Technical Support – Frequently Asked Questions (FAQs), technical 
support requests, online discussion groups, Microchip consultant program 
member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip 
press releases, listing of seminars and events, listings of Microchip sales offices, 
distributors and factory representatives

DEVELOPMENT SYSTEMS CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip 
products. Subscribers will receive e-mail notification whenever there are changes, 
updates, revisions or errata related to a specified product family or development tool of 
interest.

To register, access the Microchip web site at www.microchip.com, click on Customer 
Change Notification and follow the registration instructions.

The Development Systems product group categories are:
• Compilers – The latest information on Microchip C compilers, assemblers, linkers 

and other language tools. These include all MPLAB C compilers; all MPLAB 
assemblers (including MPASM assembler); all MPLAB linkers (including MPLINK 
object linker); and all MPLAB librarians (including MPLIB object librarian).

• Emulators – The latest information on Microchip in-circuit emulators.This 
includes the MPLAB REAL ICE and MPLAB ICE 2000 in-circuit emulators.

• In-Circuit Debuggers – The latest information on the Microchip in-circuit 
debuggers. This includes MPLAB ICD 3 in-circuit debuggers and PICkit 3 debug 
express.

• MPLAB IDE – The latest information on Microchip MPLAB IDE, the Windows 
Integrated Development Environment for development systems tools. This list is 
focused on the MPLAB IDE, MPLAB IDE Project Manager, MPLAB Editor and 
MPLAB SIM simulator, as well as general editing and debugging features.

• Programmers – The latest information on Microchip programmers. These include 
production programmers such as MPLAB REAL ICE in-circuit emulator, MPLAB 
ICD 3 in-circuit debugger and MPLAB PM3 device programmers. Also included 
are nonproduction development programmers such as PICSTART Plus and 
PIC-kit 2 and 3.

Ellipses... Replaces repeated text var_name [, 
var_name...]

Represents code supplied by 
user

void main (void)
{ ...
}

DOCUMENT CONVENTIONS

Description Represents Examples
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CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative

• Local Sales Office

• Field Application Engineer (FAE)

• Technical Support

Customers should contact their distributor, representative or field application engineer 
(FAE) for support. Local sales offices are also available to help customers. A listing of 
sales offices and locations is included in the back of this document.

Technical support is available through the web site at: 
http://www.microchip.com/support

DOCUMENT REVISION HISTORY

Revision Section/Figure/Entry Correction

DS50002495C (02-13-17) Public Release - “Confidential” removed from footer.

DS50002495B (11-17-16) Throughout Document References to CEC170x changed to CEC/MEC 
family

DS50002495A (05-24-16) Initial Release
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CEC/MEC FAMILY PERIPHERAL
INTERFACE USER’S GUIDE
Chapter 1.  Introduction
The peripheral software interface is provided to communicate with CEC/MEC family 
peripherals. It is composed of two layers:

• APIs

• Peripheral functions

 

Peripheral functions provide a low level interface to the hardware block. 

The APIs are built over the peripheral functions. Applications are recommended to 
interface using the APIs. The APIs provide an interface to execute simple operations. 
The application or driver can use the APIs to perform a sequence of operations 
(through API call) to perform a task.

For some complex hardware peripheral, a driver would be provided which the applica-
tion can integrate into their kernel/RTOS.

The libraries provided are not located in the ROM, they are software libraries that are 
linked to the project.

1.1 PARTS

This document covers the following parts:

• CEC1702 & MEC170x family devices
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2.1 BASIC TIMER APIS

The list of Basic Timer APIs:

1. Basic Timer Intitialization function
• btimer_init

2. Functions to program and read the Basic Timer Counter
• btimer_count_set

• btimer_count_get

3. Function to reload counter from Preload Register
• btimer_reload

4. Functions for stopping and starting the basic Timer
• btimer_start

• btimer_stop

• btimer_is_started

5. Function to perform basic timer soft reset
• btimer_reset

6. Functions to halt/unhalt the timer counting
• btimer_halt

• btimer_unhalt

7. Functions for Basic Timer interrupt
• btimer_interrupt_enable

• btimer_interrupt_status_get_clr

8. Functions for Basic Timer GIRQ
• btimer_girq_enable_set

• btimer_girq_enable_clr

• btimer_girq_src_get

• btimer_girq_src_clr

• btimer_girq_result_get

9. Functions for Basic Timer Sleep
• btimer_sleep

• btimer_clk_reqd_sts_get

• btimer_reset_on_sleep
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2.1.1 btimer_init

Function Header

void btimer_init(uint8_t btimer_id,
uint16_t tmr_cntl,

             uint16_t prescaler,
             uint32_t initial_count,
             uint32_t preload_count)

Description

Initialize specified timer

Inputs

//
// Logical flags for tmr_cntl parameter of btimer_init
//
BTMR_AUTO_RESTART           
BTMR_ONE_SHOT              
BTMR_COUNT_UP               
BTMR_COUNT_DOWN             
BTMR_INT_EN                 
BTMR_NO_INT                 

Outputs

None

Example Usage

btimer_init (PID_BTIMER_0, 
BTMR_AUTO_RESTART + BTMR_COUNT_DOWN + 

BTMR_NO_INT, 
11, 
0, 
0);

2.1.2 btimer_count_set

Function Header 

void btimer_count_set(uint8_t btimer_id, uint32_t count)

Description

Program timer’s counter register

Note: This function performs a soft reset of the timer before configuration.

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

tmr_cntl see tmr_cntl parameters below

prescaler Timer prescaler

initial_count initial count

preload_count preload count
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Inputs

Outputs
None

2.1.3 btimer_count_get

Function Header 

uint32_t btimer_count_get(uint8_t btimer_id)

Description

Return current value of timer’s count register

Inputs

Outputs
32-bit or 16-bit timer count value

2.1.4 btimer_reload

Function Header 

void btimer_reload(uint8_t btimer_id)

Description

Force timer to reload counter from preload register

Inputs

Outputs

None

Note: Timer hardware may implement a 16-bit or 32-bit hardware counter. If the
timer is 16-bit only the lower 16-bits of the count parameter are used. Tim-
ers 0-3 use 16-bit count value and Timer 4-5 use 32-bit count value.

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

count New counter value

Note: Timers 0-3 have 16-bit count value and Timer 4-5 will have 32-bit count
value.

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Note: Hardware will only reload counter if timer is running.

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)
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2.1.5 btimer_start

Function Header 

void btimer_start(uint8_t btimer_id)

Description

Start timer counting

Inputs

Outputs

None

2.1.6 btimer_stop

Function Header 

void btimer_stop(uint8_t btimer_id)

Description

Stop Timer

Inputs

Outputs

None

2.1.7 btimer_is_started

Function Header 

uint8_t btimer_is_started(uint8_t btimer_id)

Description

Return state of timer’s START bit

Inputs

Outputs

0 (timer not started), 1 (timer started)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Note: When a stopped timer is started again it will reload the count register from
preload value.

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)
DS50002495C-page 22  2016-2017 Microchip Technology Inc.



Basic Timer
2.1.8 btimer_reset

Function Header 

void btimer_reset(uint8_t btimer_id)

Description

Perform soft reset of specified timer

Inputs

Outputs

None

2.1.9 btimer_halt

Function Header 

void btimer_halt(uint8_t btimer_id)

Description

Halt timer counting with no reload on unhalt

Inputs

Outputs

None

2.1.10 btimer_unhalt

Function Header 

void btimer_unhalt(uint8_t btimer_id)

Description

Unhalt timer counting

Inputs

Note: Soft reset set all registers to POR values. Spins 256 times waiting on hard-
ware to clear reset bit (~1.6us with 48MHz clock).

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Note: A halted timer will not reload the count register when unhalted, it will con-
tinue counting from the current count value.

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)
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Outputs

None

2.1.11 btimer_interrupt_enable

Function Header 

void btimer_interrupt_enable(uint8_t btimer_id, uint8_t ien)

Description

Enable/Disable specified timer’s interrupt from the block

Inputs

Outputs

None

2.1.12 btimer_interrupt_status_get_clr

Function Header 

uint8_t btimer_interrupt_status_get_clr(uint8_t btimer_id)

Description

Read Timer interrupt status and clear if set.

Inputs

Outputs

1 (Timer interrupt status set) else 0

2.1.13 btimer_girq_enable_set

Function Header 

void btimer_girq_enable_set(uint8_t btimer_id)

Description

Enables GIRQ enable bit for the timer

Inputs

Outputs

None

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

ien 1 – Enable timer block interrupt
0 – disable timer block interrupt

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)
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2.1.14 btimer_girq_enable_clr

Function Header 

void btimer_girq_enable_clr(uint8_t btimer_id)

Description

Clears GIRQ enable bit for the timer

Inputs

Outputs

None

2.1.15 btimer_girq_src_get

Function Header 

void btimer_girq_src_get(uint8_t btimer_id)

Description

Returns GIRQ source bit for the timer

Inputs

Outputs

0(source bit not set), Non-zero (source bit set)

2.1.16 btimer_girq_src_clr

Function Header 

void btimer_girq_src_clr(uint8_t btimer_id)

Description

Clears GIRQ source bit for the timer

Inputs

Outputs

None

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)
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2.1.17 btimer_girq_result_get

Function Header 

uint8_t btimer_girq_result_get(uint8_t btimer_id)

Description

Returns GIRQ result bit for the timer

Inputs

Outputs

0(result bit not set), Non-zero (result bit set)

2.1.18 btimer_sleep

Function Header 

void btimer_sleep(uint8_t btimer_id, uint8_t sleep_en)

Description

Enable/Disable clock gating on idle of a timer

Inputs

Outputs

None

2.1.19 btimer_clk_reqd_sts_get

Function Header 

uint32_t btimer_clk_reqd_sts_get (uint8_t btimer_id)

Description

Returns clk required status

Inputs

Outputs

0(CLK not required), Non-zero (CLK required)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

sleep_en 1 = Sleep Enable
0 = Sleep Disable

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)
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2.1.20 btimer_reset_on_sleep

Function Header 

void btimer_reset_on_sleep (uint8_t btimer_id, uint8_t reset_en)

Description

Enable/Disable timer block reset on sleep

Inputs

Outputs

None

2.2 BASIC TIMER PERIPHERAL FUNCTIONS

The list of Basic Timer Peripheral Functions:
1. Functions to set and read Timer Counter Register

• btimer_count_get

• btimer_count_set

2. Function to program the Preload

• btimer_preload_set

3. Functions for basic timer interrupts

• btimer_int_status_get

• btimer_int_status_clear

• btimer_int_enable_set

• btimer_int_enable_clr

4. Functions for Control Register

• btimer_ctrl_write

• btimer_ctrl_read

• btimer_ctrl_enable_set

• btimer_ctrl_enable_clr

• btimer_ctrl_counter_dir_set

• btimer_ctrl_counter_dir_clr

• btimer_ctrl_auto_restart_set

• btimer_ctrl_auto_restart_clr

• btimer_ctrl_soft_reset_set

• btimer_ctrl_soft_reset_sts_get

• btimer_ctrl_start_set

• btimer_ctrl_start_get

• btimer_ctrl_reload_set

Input Parameter Description

btimer_id timer ID – PID_BTIMER_x (x => 0-5)

reset_en 1 = Enable Reset on Sleep
0 = Disable Reset on Sleep
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• btimer_ctrl_reload_clr

• btimer_ctrl_halt_set

• btimer_ctrl_halt_clr

2.2.1 p_btimer_count_set

Function Header 

void p_btimer_count_set (uint8_t btimer_id, uint32_t count)

Description

Sets timer counter

Inputs

Outputs

None

2.2.2 p_btimer_count_get

Function Header 

uint32_t p_btimer_count_get (uint8_t btimer_id)

Description

Read the timer counter

Inputs

Outputs

Counter value

2.2.3 p_btimer_preload_set

Function Header 

void p_btimer_preload_set (uint8_t btimer_id, uint32_t preload_count)

Description

Sets preload for the counter

Inputs

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

count 32-bit counter

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Sets preload for the counter

preload_count 32-bit pre-load value
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Outputs

None

2.2.4 p_btimer_int_status_get

Function Header 

uint8_t p_btimer_int_status_get (uint8_t btimer_id)

Description

Read the interrupt status bit in the timer block

Inputs

Outputs

1 if interrupt status set, else 0

2.2.5 p_btimer_int_status_clear

Function Header 

void p_btimer_int_status_clear (uint8_t btimer_id)

Description

Clears the interrupt status bit in the timer block

Inputs

Outputs

None

2.2.6 p_btimer_int_enable_set

Function Header 

void p_btimer_int_enable_set (uint8_t btimer_id)

Description

Sets interrupt enable bit in the timer block

Inputs

Outputs

None

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
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2.2.7 p_btimer_int_enable_clr

Function Header 

void p_btimer_int_enable_clr (uint8_t btimer_id)

Description

Clears interrupt enable bit for the timer block

Inputs

Outputs

None

2.2.8 p_btimer_ctrl_write

Function Header 

void p_btimer_ctrl_write (uint8_t btimer_id, uint32_t value)

Description

Writes the control register 32-bits

Inputs

Outputs

None

2.2.9 p_btimer_ctrl_read

Function Header 

uint32_t p_btimer_ctrl_read (uint8_t btimer_id)

Description

Reads the control register 

Inputs

Outputs

32-bit value read

Input Parameter              Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Value 32-bit value to program

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
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2.2.10 p_btimer_ctrl_enable_set

Function Header 

void p_btimer_ctrl_enable_set (uint8_t btimer_id)

Description

Sets the enable bit in the control register

Inputs

Outputs

None

2.2.11 p_btimer_ctrl_enable_clr

Function Header 

void p_btimer_ctrl_enable_clr (uint8_t btimer_id)

Description

Clears the enable bit in the control register

Inputs

Outputs

None

2.2.12 p_btimer_ctrl_counter_dir_set

Function Header 

void p_btimer_ctrl_counter_dir_set (uint8_t btimer_id)

Description

Sets counter direction bit in the control register

Inputs

Outputs

None

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
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2.2.13 p_btimer_ctrl_counter_dir_clr

Function Header 

void p_btimer_ctrl_counter_dir_clr (uint8_t btimer_id)

Description

Clears counter direction bit in the control register

Inputs

Outputs

None

2.2.14 p_btimer_ctrl_auto_restart_set

Function Header 

void p_btimer_ctrl_auto_restart_set (uint8_t btimer_id)

Description

Sets auto restart bit in the control register

Inputs

Outputs

None

2.2.15 p_btimer_ctrl_auto_restart_clr

Function Header 

void p_btimer_ctrl_auto_restart_clr (uint8_t btimer_id)

Description

Clears auto restart bit in the control register

Inputs

Outputs

None

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
DS50002495C-page 32  2016-2017 Microchip Technology Inc.



Basic Timer
2.2.16 p_btimer_ctrl_soft_reset_set

Function Header 

void p_btimer_ctrl_soft_reset_set (uint8_t btimer_id)

Description

Sets soft reset bit in the control register

Inputs

Outputs

None

2.2.17 p_btimer_ctrl_soft_reset_sts_get

Function Header 

uint8_t p_btimer_ctrl_soft_reset_sts_get (uint8_t btimer_id)

Description

Read soft reset bit in the control register

Inputs

Outputs

0 if soft reset status bit cleared; else non-zero value

2.2.18 p_btimer_ctrl_start_set

Function Header 

void p_btimer_ctrl_start_set (uint8_t btimer_id)

Description

Sets start bit in the control register

Inputs

Outputs

None

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
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2.2.19 p_btimer_ctrl_start_get

Function Header 

uint8_t p_btimer_ctrl_start_get (uint8_t btimer_id)

Description

Read start bit in the control register

Inputs

Outputs

0 if start bit cleared; else non-zero value

2.2.20 p_btimer_ctrl_start_clr

Function Header 

void p_btimer_ctrl_start_clr (uint8_t btimer_id)

Description

Clears start bit in the control register

Inputs

Outputs

None

2.2.21 p_btimer_ctrl_reload_set

Function Header 

void p_btimer_ctrl_reload_set (uint8_t btimer_id)

Description

Sets reload bit in the control register

Inputs

Outputs

None

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
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2.2.22 p_btimer_ctrl_reload_clr

Function Header 

void p_btimer_ctrl_reload_clr (uint8_t btimer_id)

Description

Clears reload bit in the control register

Inputs

Outputs

None

2.2.23 p_btimer_ctrl_halt_set

Function Header 

void p_btimer_ctrl_halt_set (uint8_t btimer_id)

Description

Sets halt bit in the control register

Inputs

Outputs

None

2.2.24 p_btimer_ctrl_halt_clr

Function Header 

void p_btimer_ctrl_halt_clr (uint8_t btimer_id)

Description

Clears halt bit in the control register

Inputs

Outputs

None

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)

Input Parameter Description

btimer_id Timer ID – PID_BTIMER_x (x => 0-5)
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Chapter 3.  PWM
CEC/MEC family devices have up to 12 PWM channels and support PWM frequencies 
from 0.1 Hz to 500KHz. 

The user can use the below APIs and can initiate the PWM channel & PWM frequency 
using the PWM_init routine. 

The user can vary the duty cycle with a minimum interval of 1%. 

PWM_enable should follow the PWM_init routine to start the PWM generation.

The user shall use the APIs below with a valid PWM Channel Number.

PWM APIs

PWM_init
PWM_set_dutycycle
PWM_sleep_enable
PWM_sleep_disable
pwm_gpio_configure

PWM Peripheral Functions
p_PWM_set_ON_time
p_PWM_counter_ON_Time_read

p_PWM_set_OFF_time
p_PWM_counter_OFF_Time_read

p_PWM_set_predivider
p_PWM_set_invert
p_PWM_select_clock
p_PWM_enable
p_PWM_disable
p_PWM_configuration_read
p_PWM_configuration_write

PWM Instance

PWMx Counter ON 
Time Register

PWMx Counter OFF 
Time Register

PWMx Configuration 
Register

Number of 
PWM’s
PWM0

PWM1

PWM2

PWM3

PWM4

PWM5

PWM6

PWM7

PWM8

PWM9

PWM10

GPIO Peripheral Functions

PCR Peripheral Functions
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3.1 PWM APIS

The list of PWM APIs:

• PWM_init

• PWM_set_dutycycle

• PWM_sleep_enable

• PWM_sleep_disable

• pwm_gpio_configure

3.1.1 PWM_init

Function Header 

void PWM_init(uint8_t pwm_ch, 
uint32_t pwm_frequency, 
uint8_t invert, 
uint8_t dutycycle, 
)

Description

Configure the PWM channel with required configuration.

Inputs

Outputs

None

3.1.2 PWM_set_dutycycle

Function Header 

void PWM_set_dutycycle(uint8_t pwm_ch, 
  uint32_t pwm_frequency,
   uint8_t dutycycle
  )

Description

Reinitialize or modify the duty cycle of any existing initialized PWM channel.

Inputs

Input Parameter              Description

pwm_ch Pwm ch – BPWMx_ch (x => 0-3)

Pwm_frequency Period is calculated based on the pwm_frequency
PWM_frequency in Hz, use non-zero value only.

Invert 0 – Invert not required (ON state is active High)
1 -  Invert output (ON state is active Low)

Duty Cycle Duty Cycle in percentage, minimum resolution is of 1%.

Input Parameter Description

pwm_ch Pwm Ch – BPWMx_ch (x => 0-3)

Pwm_frequency Period is calculated based on the pwm_frequency
PWM_frequency in Hz, use non zero values.

Duty Cycle Duty Cycle in percentage, minimum resolution is of 1%.
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Outputs

None

3.1.3 PWM_sleep_enable

Function Header 

void PWM_sleep_enable(uint8_t pwm_ch)

Description

Disables the PWM channel and put the specific PWM channel into sleep. This is to 
reduce the power consumption and keep the device in very low power state. 

Inputs

Outputs

None

3.1.4 PWM_sleep_disable

Function Header 

void PWM_sleep_disable(uint8_t pwm_ch)

Description

Disable the sleep of the specific pwm channel. Need to call bPWM_enable routine to 
start the PWM channel.

Inputs

Outputs

None

3.1.5 PWM_gpio_configure

Function Header 

void pwm_gpio_configure(uint8_t pwm_ch)

Description

Initializes the PWM channel GPIO pin based on the PWM channel ID.

Inputs

Input Parameter Description

pwm_ch Pwm ch – BPWMx_ch (x => 0-3)

Input Parameter Description

pwm_ch Pwm ch – BPWMx_ch (x => 0-3)

Input Parameter Description

pwm_ch Pwm ch – BPWMx_ch (x => 0-3)
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Outputs

None

3.2 PWM PERIPHERAL FUNCTIONS

The list of PWM peripheral functions are listed below:

• p_PWM_set_ON_time

• p_PWM_counter_ON_Time_read

• p_PWM_set_OFF_time

• p_PWM_counter_OFF_Time_read

• p_PWM_set_predivider

• p_PWM_set_invert

• p_PWM_select_clock

• p_PWM_enable

• p_PWM_disable

• p_PWM_configuration_read

• p_PWM_configuration_write

3.2.1 p_PWM_set_ON_time

Function Header 

void p_PWM_set_ON_time (uint8_t pwm_ch,
     uint16_t ON_time

    )

Description

Load the PWMx Counter ON time. 

Inputs

Outputs

None

3.2.2 p_PWM_counter_ON_Time_read

Function Header 

Uint32_t p_PWM_counter_ON_Time_read  (uint8_t pwm_ch)

Description

Read the Counter ON Time register and returns its value. 

Input Parameter Description

Pwm_ch PWM channel number

ON_time Time of Pulse ON 
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Inputs

Outputs

Returns counter value.

3.2.3 p_PWM_set_OFF_time

Function Header 

void p_PWM_set_OFF_time (uint8_t pwm_ch,
         uint16_t OFF_time

    )

Description

Load the PWMx Counter OFF time. 

Inputs

Outputs

None

3.2.4 p_PWM_counter_OFF_Time_read

Function Header 

Uint32_t p_PWM_counter_OFF_Time_read  (uint8_t pwm_ch)

Description

Read the Counter OFF Time register and returns its value. 

Inputs

Outputs

Returns counter value.

Input Parameter Description

Pwm_ch PWM channel number

Input Parameter Description

Pwm_ch PWM channel number

OFF_time Time of Pulse OFF 

Input Parameter Description

Pwm_ch PWM channel number
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3.2.5 p_PWM_set_predivider

Function Header 

void p_PWM_set_predivider (uint8_t pwm_ch,
         uint8_t pre_divider

    )

Description

Based on PWM frequency, set the required pre_divider value. This is to choose the 
clock pulse for PWM generator. 

Inputs

Outputs

None

3.2.6 p_PWM_set_invert

Function Header 

void p_PWM_set_invert (uint8_t pwm_ch,
  uint8_t invert
           )

Description

If no invert is required load value 0, if invert output is required load value 1. 

Inputs

Outputs

None

3.2.7 p_PWM_select_clock

Function Header 

void p_PWM_select_clock (uint8_t pwm_ch,
    uint8_t Clock_source

    )

Description

Choose the clock source required for PWM generator.  

Input Parameter Description

Pwm_ch PWM channel number

Pre-divider Divider value to choose the clock input

Input Parameter Description

Pwm_ch PWM channel number

Invert bit 0 – Invert Off,  PWM output High for Active High
1 -  Invert ON, PWM output High for Active Low.
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Inputs

Outputs

None

3.2.8 p_PWM_enable

Function Header 

void p_PWM_enable (uint8_t pwm_ch)

Description

Set’s the enable bit in the PWM Configuration register. 

Inputs

Outputs

None

3.2.9 p_PWM_disable

Function Header 

void p_PWM_disable (uint8_t pwm_ch)

Description

Set the disable bit in the PWM configuration register. 

Inputs

Outputs

None

3.2.10 p_PWM_configuration_read

Function Header 

uint32_t PWM_configuration_read(uint8_t pwm_ch) 

Description

Reads the Configuration register and returns its value.

Input Parameter Description

Pwm_ch PWM channel number

Clock_Source 0 – High Clock – 48MHz Clock
1 -  Low Clock  - 100KHz Clock

Input Parameter Description

Pwm_ch PWM channel number

Input Parameter Description

Pwm_ch PWM channel number
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Inputs

Outputs

Returns the Configuration register Value.

3.2.11 p_PWM_configuration_write

Function Header 

void PWM_configuration_read(uint8_t pwm_ch,
          uint32_t configuration
         ) 

Description

Update the configuration register value. 

Inputs

Outputs

Returns the Configuration register Value. 

Input Parameter              Description

pwm_ch Pwm ch – BPWMx_ch (x => 0-3)

Input Parameter Description

pwm_ch Pwm ch – BPWMx_ch (x => 0-3)

Configuration Configuration value as per register settings.
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Chapter 4.  GPIO
GPIO Peripheral Functions

p_gpio_is_valid
p_gpio_ctrl_get
p_gpio_ctrl_set
p_gpio_ctrl2_get
p_gpio_ctrl2_set
p_gpio_pad_get
p_gpio_alt_out
p_gpio_mux_set
p_gpio_polarity_set
p_gpio_output_write_enable
p_gpio_dir_set
p_gpio_obuff_set
p_gpio_idet_set
p_gpio_pwrgate_set
p_gpio_pud_set
p_gpio_input_get
p_gpio_output_set

GPIO Registers

GPIO Control 1 register

GPIO control 2 register

GPIO input register

GPIO output register

Number of 
GPIO’s

GPIO 000

To

GPIO 276

GPIO APIs

gpio_init
gpio_property_set
gpio_property_get
gpio_output_set
gpio_input_get
gpio_slewRate_set
gpio_slewRate_get
gpio_driveStr_set
gpio_driveStr_get
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4.1 GPIO APIS

The list of GPIO APIs:

• gpio_init

• gpio_property_set

• gpio_property_get

• gpio_output_set

• gpio_input_get

• gpio_slewRate_get

• gpio_slewRate_set

• gpio_driveStr_get

• gpio_driveStr_set

4.1.1 gpio_init

Function Header 

uint8_t gpio_init( enum GPIO_PIN pin, 
           enum GPIO_MUX new_mux,
           enum GPIO_POLARITY new_pol,
           enum GPIO_DIR new_dir,

                        enum GPIO_OUTDRV new_obuf,
                         enum GPIO_INTDET new_idet,
                        enum GPIO_PWRGATE new_pwrg,
                        enum GPIO_PUD new_pud
                        )

Description

Initializes the specified GPIO Pin

Inputs

Input Parameter Description

pin  0-based GPIO ID

new_mux New output mux control mode
GPIO_MUX_GPIO – GPIO mode
GPIO_MUX_ALT_FUNC1 – Signal 1 mode
GPIO_MUX_ALT_FUNC2 – Signal 2 mode
GPIO_MUX_ALT_FUNC3 – Signal 3 mode

new_pol Polarity mode
GPIO_NON_INVERTED
GPIO_INVERTED

new_dir GPIO direction
GPIO_INPUT
GPIO_OUTPUT

new_obuf GPIO pin’s output buffer type
GPIO_PUSH_PULL
GPIO_OPEN_DRAIN
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Outputs

1 = success, 0 = fail

4.1.2 gpio_property_set

Function Header 

uint8_t gpio_property_set ( enum GPIO_PIN pin,
                              enum GPIO_PROPERTY gpio_prop,

                     uint32_t new_prop_val
                                          )

Description

Enables the user to change any property of the specified gpio pin at run time

Inputs

new_idet GPIO pin’s interrupt detection mode
GPIO_INTDET_LVL_LO
GPIO_INTDET_LVL_HI
GPIO_INTDET_DISABLED
GPIO_INTDET_EDG_RISE
GPIO_INTDET_EDG_FALL
GPIO_INTDET_EDG_BOTH

new_pwrg GPIO pin’s power source
GPIO_VCC1_SUS
GPIO_VCC2_MAIN
GPIO_ALWAYS_UNPWRD
GPIO_ALWAYS_PWRD

new_pud GPIO pin’s internal resistor mode
GPIO_PUD_NONE
GPIO_PU – Pull up mode
GPIO_PD – Pull down mode
GPIO_KEEPER

Input Parameter Description

pin 0-based GPIO ID

gpio_prop Property type that is to be updated
GPIO_PROP_PU_PD
GPIO_PROP_PWR_GATE
GPIO_PROP_INT_DET
GPIO_PROP_OBUFF_TYPE
GPIO_PROP_DIR
GPIO_PROP_OUT_SRC
GPIO_PROP_POLARITY
GPIO_PROP_MUX_SEL
GPIO_PROP_ALL

Input Parameter Description
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Outputs

1 = success, 0 = fail 

4.1.3 gpio_property_get

Function Header 

uint8_t gpio_property_set ( enum GPIO_PIN pin,  enum GPIO_PROPERTY gpi-
o_prop )

Description

Returns the current value of the requested property type of the specified gpio pin

new_prop_val New value of the property
GPIO_PROP_PU_PD
        GPIO_PUD_NONE
        GPIO_PU – Pull up mode
        GPIO_PD – Pull down mode
        GPIO_KEEPER
GPIO_PROP_PWR_GATE
        GPIO_VTR
        GPIO_VCC_MAIN
        GPIO_ALWAYS_UNPWRD
GPIO_PROP_INT_DET
        GPIO_INTDET_LVL_LO
        GPIO_INTDET_LVL_HI
        GPIO_INTDET_DISABLED
        GPIO_INTDET_EDG_RISE
        GPIO_INTDET_EDG_FALL
        GPIO_INTDET_EDG_BOTH
GPIO_PROP_OBUFF_TYPE
         GPIO_PUSH_PULL
         GPIO_OPEN_DRAIN
GPIO_PROP_DIR
         GPIO_INPUT
         GPIO_OUTPUT
GPIO_PROP_OUT_SRC
         GPIO_ALT_OUT_EN
         GPIO_ALT_OUT_DIS
GPIO_PROP_POLARITY
          GPIO_NON_INVERTED
          GPIO_INVERTED
GPIO_PROP_MUX_SEL
          GPIO_MUX_GPIO
          GPIO_MUX_ALT_FUNC1
          GPIO_MUX_ALT_FUNC2
          GPIO_MUX_ALT_FUNC3

Input Parameter Description
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Inputs

Outputs

Property values (refer data sheet), 0xFF = fail

4.1.4 gpio_output_set

Function Header 

uint8_t gpio_output_set( enum GPIO_PIN pin, enum GPIO_ALT_OUT out_src, 
const uint32_t gpio_state )

Description

Writes the output value to the specified gpio pin depending upon the output source reg-
ister. 

Inputs

Outputs

1 = success, 0 = fail

4.1.5 gpio_input_get

Function Header 

uint8_t gpio_input_get( enum GPIO_PIN pin )

Description

Reads the GPIO pin’s input register using the gpio input register.

Input Parameter Description

pin 0-based GPIO ID

gpio_prop Property type that is to be read
GPIO_PROP_PU_PD
GPIO_PROP_PWR_GATE
GPIO_PROP_INT_DET
GPIO_PROP_OBUFF_TYPE
GPIO_PROP_DIR
GPIO_PROP_OUT_SRC
GPIO_PROP_POLARITY
GPIO_PROP_MUX_SEL

Input Parameter Description

pin 0-based GPIO ID

out_src Output source register
    GPIO_ALT_OUT_EN – bit[16] of control 1
                                          register
    GPIO_ALT_OUT_DIS – output register

gpio_state Desired pin state
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Inputs

Outputs

0 or 1 = pin state, 0xFF = fail

4.1.6 gpio_slewRate_get

Function Header 

uint8_t gpio_slewRate_get( enum GPIO_PIN pin )

Description

Returns the current slew rate configuration of the specified GPIO Pin.

Inputs

Outputs

Pin slew rate: 0 = slow, 1 = fast, 0xFF = fail

4.1.7 gpio_slewRate_set

Function Header

uint8_t gpio_slewRate_set (enum GPIO_PIN pin, enum GPIO_SLEW new_slew )

Description

Programs the slew rate configuration for the specified GPIO Pin.

Inputs

Outputs

1 = success, 0 = fail

4.1.8 gpio_driveStr_get

Function Header 

uint8_t gpio_driveStr_get( enum GPIO_PIN pin )

Description

Reads the current drive strength setting of the specified gpio pin.

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

gpio_id gpio_id 0-based GPIO ID

new_slew new slew rate setting
    GPIO_SLEW_SLOW
    GPIO_SLEW_FAST
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Inputs

Outputs

Pin Drive Strength: 0 = 2mA, 1 = 4mA, 2 = 8mA, 3 = 12mA, 0xFF = fail

4.1.9 gpio_driveStr_set

Function Header 

uint8_t gpio_driveStr_set ( enum GPIO_PIN pin, enum GPIO_DRV drv_str )

Description

Programs the drive strength configuration for the specified gpio pin.

Inputs

Outputs

1 = success, 0 = fail

4.2 GPIO PERIPHERAL FUNCTIONS

List of GPIO Peripheral functions:

• p_gpio_is_valid

• p_gpio_ctrl_get

• p_gpio_ctrl_set

• p_gpio_ctrl2_get

• p_gpio_ctrl2_set

• p_gpio_pad_get

• p_gpio_alt_out

• p_gpio_mux_set

• p_gpio_polarity_set

• p_gpio_output_write_enable

• p_gpio_dir_set

• p_gpio_obuff_set

• p_gpio_idet_set

• p_gpio_pwrgate_set

• p_gpio_pud_set

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

pin 0-based GPIO ID

drv_str Drive strength value
GPIO_DRV_2MA 
GPIO_DRV_4MA
GPIO_DRV_8MA
GPIO_DRV_12MA
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• p_gpio_input_get

• p_gpio_output_set

4.2.1 p_gpio_is_valid

Function Header 

uint8_t p_gpio_is_valid ( enum GPIO_PIN pin )

Description

Checks if the specified gpio pin has been implemented in the hardware.

Inputs

Outputs

1 = valid, 0 = invalid

4.2.2 p_gpio_ctrl_get

Function Header 

uint32_t p_gpio_ctrl_get ( enum GPIO_PIN pin )

Description

Reads the contents of the control 1 register of the specified gpio pin 

Inputs

Outputs

32-bit value of GPIO pin’s control 1 register contents

4.2.3 p_gpio_ctrl_set

Function Header 

void p_gpio_ctrl_set ( enum GPIO_PIN pin, uint32_t new_ctrl )

Description

Writes to the control 1 register of the specified gpio pin.

Inputs

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

pin 0-based GPIO ID

new_ctrl 32-bit value of the new value
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Outputs

None

4.2.4 p_gpio_ctrl2_get

Function Header

uint8_t p_gpio_ctrl2_get ( enum GPIO_PIN pin )

Description

Reads the contents of the control 2 register of the specified gpio pin 

Inputs

Outputs

GPIO pin’s control 2 register contents

4.2.5 p_gpio_ctrl2_set

Function Header

void p_gpio_ctrl2_set ( enum GPIO_PIN pin, uint8_t new_ctrl2 )

Description

Writes to the control 2 register of the specified gpio pin. 

Inputs

Outputs

None

4.2.6 p_gpio_pad_get

Function Header

uint8_t p_gpio_pad_get ( enum GPIO_PIN pin )

Description

Read GPIO pin’s input via the GPIO_INPUT bit of the control register.

Inputs

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

pin 0-based GPIO ID

new_ctrl2 32-bit value of the new value

Note: Performs a byte read of offset 3 of the GPIO Pin’s 32-bit control 1 register.

Input Parameter Description

pin 0-based GPIO ID
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Outputs

Current state of the gpio pin

4.2.7 p_gpio_alt_out

Function Header 

void p_gpio_alt_out ( enum GPIO_PIN pin, uint8_t new_val )

Description

Writes to the gpio pin via the ALTERNATE_GPIO_DATA bit of the control 1 register.

Note 1: To use this feature, ‘Output GPIO Write Enable’ bit should be cleared in the 
GPIO Control 1 register.

2: Performs a byte wide write to byte offset 2 of the GPIO Pin’s 32-bit config-
uration register. No read-modify-write.

Inputs

Outputs

None

4.2.8 p_gpio_mux_set

Function Header 

void p_gpio_mux_set ( enum GPIO_PIN pin, uint8_t new_mux )

Description

Sets the mode for the gpio pin’s output mux.

Inputs

Outputs

None

Input Parameter Description

pin 0-based GPIO ID

new_val New output value

Input Parameter Description

pin 0-based GPIO ID

new_mux New mux mode
GPIO_MUX_GPIO – GPIO mode
GPIO_MUX_ALT_FUNC1 – Signal 1 mode
GPIO_MUX_ALT_FUNC2 – Signal 2 mode
GPIO_MUX_ALT_FUNC3 – Signal 3 mode
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4.2.9 p_gpio_polarity_set

Function Header 

void p_gpio_polarity_set ( enum GPIO_PIN pin, enum GPIO_POLARITY invert )

Description

Sets the mode for the gpio pin’s polarity

Inputs

Outputs

None

4.2.10 p_gpio_output_write_enable

Function Header 

void p_gpio_outen_set ( enum GPIO_PIN pin, enum GPIO_ALT_OUT 
enable_par_out )

Description

Selects the output source register for the specified gpio pin.

Inputs

Outputs

None

4.2.11 p_gpio_dir_set

Function Header

void p_gpio_dir_set ( enum GPIO_PIN pin, enum GPIO_DIR dir_output )

Description

Sets the direction of the specified gpio pin

Input Parameter Description

pin 0-based GPIO ID

invert New polarity mode
GPIO_NON_INVERTED
GPIO_INVERTED

Input Parameter Description

pin 0-based GPIO ID

enable_par_out Output register
GPIO_ALT_OUT_EN – bit[16] of control 1 register
GPIO_ALT_OUT_DIS – gpio output register
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Inputs

Outputs

None

4.2.12 p_gpio_obuff_set

Function Header 

void p_gpio_obuff_set ( enum GPIO_PIN pin, enum GPIO_OUTDRV new_obuf )

Description

Selects the output buffer for the specified gpio pin

Inputs

Outputs

None

4.2.13 p_gpio_idet_set

Function Header 

void p_gpio_idet_set ( enum GPIO_PIN pin, enum GPIO_INTDET new_idet )

Description

Selects the interrupt detection mode for the specified gpio pin.

Input Parameter Description

pin 0-based GPIO ID

dir_output Direction mode value
GPIO_INPUT
GPIO_OUTPUT

Input Parameter Description

pin 0-based GPIO ID

new_obuff Output buffer type
GPIO_PUSH_PULL
GPIO_OPEN_DRAIN

Note: This function accounts for all the possible combinations including bit[7] –
EDGE_ENABLE of the control 1 register.
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Inputs

Outputs

None

4.2.14 p_gpio_pwrgate_set

Function Header 

void p_gpio_pwrgate_set ( enum GPIO_PIN pin, enum GPIO_PWRGATE new_p-
wrg )

Description

Selects the power gating source for the specified gpio pin.

Inputs

Outputs

None

4.2.15 p_gpio_pud_set

Function Header 

void p_gpio_pud_set ( enum GPIO_PIN pin, enum GPIO_PUD new_pud )

Description

Selects the internal resistor mode for the specified gpio pin

Input Parameter Description

pin 0-based GPIO ID

new_idet Interrupt detection mode
GPIO_INTDET_LVL_LO
GPIO_INTDET_LVL_HI
GPIO_INTDET_DISABLED
GPIO_INTDET_EDG_RISE
GPIO_INTDET_EDG_FALL
GPIO_INTDET_EDG_BOTH

Input Parameter Description

pin 0-based GPIO ID

new_pwrg Power gate mode
GPIO_VTR
GPIO_VCC_MAIN
GPIO_ALWAYS_UNPWRD
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Inputs

Outputs

None

4.2.16 p_gpio_input_get

Function Header 

uint8_t p_gpio_input_get ( enum GPIO_PIN pin )

Description

Reads the input value of the specified gpio pin using the gpio input register.

Inputs

Outputs

0 or 1 = gpio input state, 0xFF = invalid pin

4.2.17 p_gpio_output_set

Function Header 

void p_gpio_output_set ( enum GPIO_PIN pin, const uint32_t new_val )

Description

Writes to the gpio output register of the specified gpio pin.

Inputs

Outputs

None

Input Parameter Description

pin 0-based GPIO ID

new_pud Internal resistor mode select
GPIO_PUD_NONE
GPIO_PU – Pull up mode
GPIO_PD – Pull down mode
GPIO_KEEPER

Input Parameter Description

pin 0-based GPIO ID

Input Parameter Description

pin 0-based GPIO ID

New_val New output value
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Chapter 5.  I2C/SMBus Driver
5.1 I2C/SMBUS DRIVER APIS & CALLBACKS

• Driver Set Up & Initialization

- smb_callback

- smb_register_eventFlag_and_callback

- smb_dma_isr

- smb_isr

- smbus_main_task

- smbus_app_timer

- smbus_init_timer

• Configuring I2C/SMBus Controller

- smbus_configure_and_enable

- smbus_disable

- smb_enable_timeouts

• MASTER APIs

- smb_busyStatus_get

- smb_portBusyStatus_get

- smb_change_port

- smb_set_speed

- smb_protocol_execute

- smb_protocol_execute_blocking

- Master callback function

• SLAVE APIs

- smb_register_slave

- smb_deregister_slave

- smbApp_slave_callback
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5.2 I2C/SMBUS DRIVER CONFIGURATION

The I2C/SMBus driver can be customized and configured based on the requirements. 
User needs to update the smb_config_user.h file. The file will have the following 
entries:

  /* Maximum number of smbus controller */
  #define MAX_SMB         4

  /* Maximum number of ports per SMBus controller */
  #define SMB_MAX_PORT_PER_CHANNEL11  
  
  
  /* Maximum number of buffers per slave controller */
  #define SMB_MAX_NUM_SLAVE_BUFFER    8

  /* Size of buffer on each controller (must be greater than 4) 
*/
  #define SLAVE1_BUFFER_SIZE64
  #define SLAVE2_BUFFER_SIZE64  
  #define SLAVE3_BUFFER_SIZE64
  #define SLAVE4_BUFFER_SIZE64

  /* Maximum number of application per slave controller */
  #define SMB_MAX_NUM_SLAVE_APP       5

5.3 DRIVER SET UP & INITIALIZATION

FreeRTOS

For hooking-in the I2C/SMBus driver to FreeRTOS, it needs certain services and calls.

In summary, following is the sequence to be followed:

1. Create a I2C/SMBus callback function whose prototype is:
void smb_callback(UINT8 channel, UINT8 eventType, UINT8 eventValue)

2. In the irq12 interrupt service routine call smb_isr  function

3. In the irq13 interrupt service routine call smb_dma_isr  function 

4. As a part of global initialization (before entering freeRTOS) call smbus_init_task 
function

5. In FreeRTOS:

a) Create a freeRTOS event flag for I2C/SMBus driver purpose

b) Register the event flag and the I2C/SMBus callback using the 

c) smb_register_eventFlag_and_callback function

d) Create a freeRTOS timer which is set to call 

e) smbus_app_timer every 10ms

f) Create a FreeRTOS task with stack size 512 (TBD) bytes with smbus_main 
as the call back function
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SKERN

For hooking-in the I2C/SMBus driver to SKERN, following sequence needs to be fol-
lowed:

1. In cfg.h, create a task (task number can vary) for I2C/SMBus as shown below:

#define TASK_01                        smbus          
#define PRIORITY_TASK_01_EVENTTASK       HIGH                  

#define PRIORITY_TASK_01_EVENTTIMEOUT  HIGH             
#define ENABLE_TASK_01_EVENTINTR       1                
#define ENABLE_TASK_01_EVENTTASK       1
#define ENABLE_TASK_01_EVENTTIMER      1
Note: This will automatically create function declarations for smbus_init_task 
and smbus_main_task.

2. In the irq12 interrupt service routine call smb_isr  function

3. In the irq13 interrupt service routine call smb_dma_isr  function 

5.3.1 smb_callback 

Function Header 

void smb_callback(const UINT8 channel,const UINT8 eventType,const UINT8 
eventValue)

Description

This function is the callback function which is invoked by I2C/SMBus driver at various 
instances for notifications.

Inputs

Outputs

None

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

eventType the type of event for notification

eventValue parameter for the notification, if any

eventType

SMB_CBK_DISABLED controller is disabled

SMB_CBK_HW_ENABLED controller is enabled

SMB_CBK_BER bus error on the controller

SMB_CBK_BUSY waiting for current transaction to complete 
before disabling

SMB_CBK_PORT_ERROR_SET Error in port (clk/data not high)

SMB_CBK_PORT_ERROR_CLR Port is good (clk/data high)
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5.3.2 smb_register_eventFlag_and_callback

Function Header 

void smb_register_eventFlag_and_callback(EventGroupHandle_t *ptr_event_-
flag_handle,            SMB_CALLBACK_FUNC_PTR pCallback)

Description

Register FreeRTOS event flag. This function needs to be called only in FreeRTOS 
framework.

Inputs

Outputs

None

5.3.3 smb_dma_isr

Function Header 

void smb_dma_isr(void)

Description

This function takes care of I2C/SMBus dma interrupts. This needs to be called in irq13 
interrupt routine from the application code. I2C/SMBus dma are dma controller instance 
0 to 7.

Inputs

None

Outputs

None

5.3.4 smb_isr

Function Header 

void smb_isr(void)

Description

The main entry point for I2C/SMBus interrupt service routine. This needs to be called 
in irq12 interrupt routine from the application code.

Inputs

None

Outputs

None

Input Parameter Description

ptr_event_flag ptr_event_flag pointer to RTOS event flag structure

pCallback pointer to callback function
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5.3.5 smbus_main_task

Function Header (skern)

VOID smbus_main_task(enum EVENT_TYPE call_type)

Function Header (freeRTOS)

void smbus_main(void *pvParameters)

Description

This function performs all the I2C/SMBus tasks. This function is passed as the entry for 
FreeRTOS and is the main task for SKERN.

Inputs

Outputs

None

5.3.6 smbus_app_timer

Function Header 

void smbus_app_timer(void)

Description

I2C/SMBus application timer function.

Inputs

None

Outputs

None

5.3.7 smbus_init_task

Function Header 

void smbus_init_task (void)

Description

This function initializes the I2C/SMBus data structures.

Inputs

None

Input Parameter Description

Call_type Event Type – Interrupt/Task/Timer

Input Parameter Description

pvParameters Any parameters passed by application

Note: This function internally sets flag to call smbus_timer_task. This function is
only required for RTOS.

Note: This function needs to be called before entering FreeRTOS.
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Outputs

None

5.4 CONFIGURING I2C/SMBUS CONTROLLER

5.4.1 smbus_configure_and_enable

Function Header 

void smbus_configure_and_enable  (   UINT8 channel,
          UINT8 own_address, 
          UINT8 speed, 
          UINT8 port,
          UINT8 configFlag)

Description

This function can be used to start and enable the I2C/SMBus controller

Inputs

Outputs

None

5.4.2 smbus_disable

Function Header 

void smbus_disable(UINT8 channel)

Description

This function can be used to disable the I2C/SMBus controller.

Inputs

Outputs

None

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

own_address 7-bit smb address

speed SMBUS_SPEED_100KHZ SMBUS_SPEED_400KHZ
SMBUS_SPEED_1MHZ

port default port on the controller

configValue Bit 0 – set to enable
Bit 2 – enable Fairness

Note: Make the sure the controller was enabled prior to using this function.

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4
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5.4.3 smb_enable_timeouts

Function Header 

void smb_enable_timeouts(const UINT8 channel, const UINT8 timeoutsFlag)

Description

This function enables timeouts.

Inputs

timeoutsFlag- timeoutsFlag is as per BYTE0 of completion register
BIT 2 – Device Timeout enable
BIT 3 – Master Cumulative Timeout enable
BIT 4 – Slave Cumulative Timeout enable
BIT 5 – Bus Idle Detect Timeout enable

Outputs

None

5.5 MASTER APIS

The steps to initiate any master transaction are as follows:

1. Check if I2C/SMBus resource is available using busy status API

2.  If I2C/SMBus resource is available:

a) Change the port or speed (if desired)

b) Initiate the master transaction using smb_protocol_execute API.

5.5.1 smb_busyStatus_get

Function Header 

UINT8 smb_busyStatus_get (const UINT8 channel)

Description

This function checks if master resource is available on the default port.

Inputs

Outputs

MASTER_BUSY- controller or default port is busy

MASTER_AVAILABLE- controller is available for use on the default port

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

timeoutsFlag Timeout flag as per BYTE0 of completion register

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4
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Usage

/* Get SMBus resource status */
status = smb_busyStatus_get(SMB_CHANNEL_1);

   if (MASTER_BUSY == status)
   {
      trace0(0, SMB_APP, 0, “smbApp_master_request: smbus is 
busy”);
      /* Steps for retry */

   …
   …

}
/* Proceed to smb_protocol_execute to initiate master 

request */

5.5.2 smb_portBusyStatus_get

Function Header
UINT8 smb_portBusyStatus_get (const UINT8 channel,const UINT8 port)
Description
This function checks if master resource is available on the queried port.
Inputs

Outputs

MASTER_BUSY- controller or port is busy

MASTER_AVAILABLE- controller is available for use on the port

Usage

/* Get SMBus resource status */
status = smb_portBusyStatus_get(SMB_CHANNEL_1, 

SMB_PORT_1);

if (MASTER_BUSY == status)
{

      trace0(0, SMB_APP, 0, “smbApp_master_request: smbus is 
busy”);
      /* Steps for retry */

   …
   …

    }
/* Proceed to smb_protocol_execute to initiate master 

request */

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

port port on the particular channel for which busy status is 
required
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5.5.3 smb_change_port

Function Header 

UINT8 smb_change_port(const UINT8 channel,const UINT8 port)

Description

This function changes the controller port

Inputs

Outputs

MASTER_OK- port change success

MASTER_ERROR- port or controller busy / port change error

5.5.4 smb_set_speed

Function Header 

void smb_set_speed(const UINT8 channel,const UINT8 speed)

Description

This function changes I2C/SMBus speed

Inputs

Outputs

None

Example Usage

None

5.5.5 smb_protocol_execute

Function Header 

UINT8 smb_protocol_execute (const UINT8 channel,
 UINT8 *buffer_ptr,
const UINT8 smb_protocol, 
const UINT8 writeCount,
const UINT8 pecEnable,
MASTER_FUNC_PTR func_ptr, 
const UINT8 readChainedFlag, 
const UINT8 writeChainedFlag)

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

port port on the particular channel for which busy status is 
required

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

speed SMBUS_SPEED_100KHZ SMBUS_SPEED_400KHZ
SMBUS_SPEED_1MHZ
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Description

Initiates I2C/SMBus master operation. This function is called by the application when-
ever it wants to initiate a master transaction on the I2C/SMBus. 

Inputs

Outputs

MASTER_OK- success

MASTER_ERROR- port or controller bus error

Note: For Read Block protocol the application should provide an 80 byte buffer.

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

buffer_ptr Buffer for the I2C/SMBus transaction

smb_protocol I2C/SMBus protocol Byte

writeCount Number of bytes to transmit

pecEnable Flag to enable/disable PEC

func_ptr Function to call after success/failure of the transaction. This 
function will be invoked on completion of transaction with sta-
tus. The function type is: 
typedef void (MASTER_FUNC_PTR)(UINT8, UINT8 *)
The first parameter is the status, the next is the buffer_ptr 
that was passed.

readChainedFlag flag to indicate if read needs to be done using dma chaining

writeChainedFlag flag to indicate if write needs to be done using dma chaining

smb_protocol

SMB_I2C_WRITE

SMB_I2C_READ

SMB_I2C_COMBINED

SMB_SEND_BYTE

SMB_RECEIVE_BYTE

SMB_WRITE_BYTE

SMB_WRITE_WORD

SMB_READ_BYTE

SMB_READ_WORD

SMB_WRITE_BLOCK

SMB_READ_BLOCK

Note: If this function returns MASTER_ERROR, application could retry after
some time.
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Usage

Sequence of events for smb_protocol_execute:

1. Application calls this function to initiate any master transaction. So this function 
is executed in the caller’s thread context

2. This function returns immediately after programming the smb hardware regis-
ters. Application is free to do any other tasks

3. Once the transaction completes on the bus, I2C/SMBus driver calls the applica-
tion callback with the transaction status – success or failure. The callback is 
invoked from the I2C/SMBus driver thread context

4. Application can decide in the callback if it needs to retry
(APP_RETVAL_RETRY) or initiate a new transaction
(APP_RETVAL_NEW_TX) or release control 
(APP_RETVAL_RELEASE_SMBUS). See master callback function for details.

Example for sending a master Write Byte transaction:

UINT8 smbAppTxBuffer[10];

  smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

   /* Form the Write Byte information in Tx Buffer */
   smbAppTxBuffer[1] = WRITE_BYTE_ADDR;
   smbAppTxBuffer[2] = WRITE_BYTE_VALUE;
   smb_protocol = SMB_WRITE_BYTE;
   smb_writeCount = 3;

   status = smb_protocol_execute(smb_channel, 
&smbAppTxBuffer[0], 

     smb_protocol,smb_writeCount, FALSE, 
smbApp_callback, FALSE);

Example for sending a master Read Byte transaction:

UINT8 smbAppTxBuffer[10];

   smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

/* Form the Read Byte information in Tx Buffer */
   smbAppTxBuffer[1] = READ_BYTE_ADDR;    
   smbAppTxBuffer[2] = SMB_APP_SLAVE_ADDRESS;
   smb_protocol = SMB_READ_BYTE;
   smb_writeCount = 3;

status = 
smb_protocol_execute(smb_channel,&smbAppTxBuffer[0],

smb_protocol,smb_writeCount, FALSE, 
smbApp_callback, FALSE);
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Example for sending a master Write Word transaction:

UINT8 smbAppTxBuffer[10];

   smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

/* Form the Write Word information in Tx Buffer */
smbAppTxBuffer[1] = WRITE_WORD_ADDR;    
smbAppTxBuffer[2] = WRITE_WORD_DATA_BYTE_1;
smbAppTxBuffer[3] = WRITE_WORD_DATA_BYTE_2;
smb_protocol = SMB_WRITE_WORD;
smb_writeCount = 4;

status = 
smb_protocol_execute(smb_channel,&smbAppTxBuffer[0],

smb_protocol,smb_writeCount, FALSE, 
smbApp_callback, FALSE);

Example for sending a master Read Word transaction:

UINT8 smbAppTxBuffer[10];

   smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

   /* Form the Read Word information in Tx Buffer */
   smbAppTxBuffer[1] = READ_WORD_ADDR;    
   smbAppTxBuffer[2] = SMB_APP_SLAVE_ADDRESS;
   smb_protocol = SMB_READ_WORD;
   smb_writeCount = 3;

status = 
smb_protocol_execute(smb_channel,&smbAppTxBuffer[0],

smb_protocol,smb_writeCount, 
FALSE,smbApp_callback, FALSE);
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Example for sending a master Send Byte transaction:

UINT8 smbAppTxBuffer[10];

   smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

   /* Form the Send Byte information in Tx Buffer */
   smbAppTxBuffer[1] = SEND_BYTE_DATA;
 smb_protocol = SMB_SEND_BYTE;

smb_writeCount = 2;

status = 
smb_protocol_execute(smb_channel,&smbAppTxBuffer[0],
             smb_protocol,smb_writeCount, FALSE,smbApp_callback, 
FALSE);

Example for sending a master Receive Byte transaction:

UINT8 smbAppTxBuffer[10];

   smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

   /* Form the Receive Byte information in Tx Buffer */
   smb_protocol = SMB_RECEIVE_BYTE;
   smb_writeCount = 1;

status = 
smb_protocol_execute(smb_channel,&smbAppTxBuffer[0],
             smb_protocol, smb_writeCount, 
FALSE,smbApp_callback, FALSE);
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Example for sending a master Write Block transaction:

UINT8 smbAppTxBuffer[10];

   smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;

   /* Form the Write Block information in Tx Buffer */
   smbAppTxBuffer[1] = WRITE_BLOCK_COMMAND_CODE;
   smbAppTxBuffer[2] = WRITE_BLOCK_DATA_LEN; //(5)
   smbAppTxBuffer[3] = WRITE_BLOCK_DATA_1; 
   smbAppTxBuffer[4] = WRITE_BLOCK_DATA_2; 
   smbAppTxBuffer[5] = WRITE_BLOCK_DATA_3; 
   smbAppTxBuffer[6] = WRITE_BLOCK_DATA_4;
   smbAppTxBuffer[7] = WRITE_BLOCK_DATA_5;
   smb_protocol = SMB_WRITE_BLOCK;
   smb_writeCount = 3 + WRITE_BLOCK_DATA_LEN;

status = 
smb_protocol_execute(smb_channel,&smbAppTxBuffer[0],
             smb_protocol,smb_writeCount, FALSE, 
smbApp_callback, FALSE);

5.5.6 smb_protocol_execute_blocking

Function Header

UINT8 smb_protocol_execute_blocking(const UINT8 channel, 
    UINT8 *buffer_ptr,
    const UINT8 smb_protocol,
    const UINT8 writeCount,
    const UINT8 pecEnable,
    MASTER_FUNC_PTR func_ptr, 
    const UINT8 readChainedFlag,
     const UINT8 writeChainedFlag)

Description

Initiates I2C/SMBus master operation which is blocking i.e. returns only when the trans-
action is complete.

Note: For Read Block protocol the application should provide an 80 byte buffer.
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Inputs

Outputs

MASTER_OK on success, MASTER_ERROR if I2C/SMBus is not ready for master 
mode operation.

Usage

This function is the blocking version of smb_protocol_execute function. The sequence 
of events is as follows:

1. Application calls this function to initiate any master transaction. So this function 
is executed in the caller’s thread context

2. This function blocks (waits on a hread event flag) after programming the smb 
hardware registers. As such application thread is blocked. It cannot do any other 
task.

3. Once the transaction completes on the bus, I2C/SMBus driver calls the applica-
tion callback with the transaction status – success or failure. The callback is 
invoked from the I2C/SMBus driver thread context.

4. Application can decide in the callback if it needs to retry
(APP_RETVAL_RETRY) or initiate a new transaction 
(APP_RETVAL_NEW_TX) or release control 
(APP_RETVAL_RELEASE_SMBUS). See master callback function for details.

5. If the application callback returns APP_RETVAL_RELEASE_SMBUS, then 
I2C/SMBus driver raises the event to release the blocking. This will cause this 
blocking function to return.

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

buffer_ptr Buffer for the I2C/SMBus transaction

smb_protocol I2C/SMBus protocol Byte

writeCount Number of bytes to transmit

pecEnable Flag to enable/disable PEC

func_ptr Function to call after success/failure of the transaction. This 
function will be invoked on completion of transaction with sta-
tus. The function type is: 
typedef void (MASTER_FUNC_PTR)(UINT8, UINT8 *)
The first parameter is the status, the next is the buffer_ptr 
that was passed.

readChainedFlag flag to indicate if read needs to be done using dma chaining

writeChainedFlag flag to indicate if write needs t#o be done using dma chaining

Note: If this function returns MASTER_ERROR, application could retry after
some time.
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5.5.7 Master callback function

Function Header 

UINT8 smbApp_master_callback (UINT8 channel, 
 UINT8 status, 
 UINT8 *buffer_ptr,  
SMB_MAPP_CBK_NEW_TX 
*newTxParams)

Inputs

Outputs

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

Status Status table given below

buffer_ptr pointer to application passed buffer

newTxParams pointer to structure defining new master transaction

status

ERROR_BER_TIMEOUT Bus Error 

ERROR_BER_NON_TIMEOUT Bus Error (cause is timeout)

ERROR_LAB Lost Arbitration Error

ERROR_MADDR_NAKX Address NAK

ERROR_MDATA_NAKX Slave sent data NAK

ERROR_SMB_DISABLED I2C/SMBus is disabled

ERROR_CLK_DATA_NOT_HIGH clk or data not high

ERROR_PEC PEC error

SUCCESS_TX Success TX operation

SUCCESS_RX Success RX operation

SUCCESS_RX_CHAINED       Successfully performed RX chained operation 
(intermediate status)

smbApp_master_callback return values

APP_RETVAL_RELEASE_SMBUS Application releases hold on I2C/SMBus

APP_RETVAL_HOLD_SMBUS Application still acquires I2C/SMBus

APP_RETVAL_RETRY Application wants to retry the current transaction

APP_RETVAL_NEW_TX Application starts a new Master TX immediately

APP_RETVAL_CHAINED_RX    Application is continuing a chained RX transaction

APP_RETVAL_CHAINED_RX_LAST Last request for a chained RX transaction
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Description

This is the function defined in the application whose address will be passed as 
part of the master transaction request. Master callback function will be invoked 
from the I2C/SMBus driver once the master transaction terminates either suc-
cessfully or with any error. Application can decide in the callback function 
whether to retry the current transaction or initiate a new I2C/SMBus transaction 
or release I2C/SMBus resource for other applications.

If new transaction or retry is initiated from the callback when a blocking call 
(smb_protocol_execute_blocking) was used then the blocking would continue 
until the new transaction or retry initiated from the callback is completed.

For a blocking request, only when the application returns APP_RETVAL_RE-
LEASE_SMBUS then the blocking would be released. 

For a non-blocking request (smb_protocol_execute) returning a status 
APP_RETVAL_HOLD_SMBUS allows the application to effectively block other 
application from using the controller, since they will get busy status. 

A new transaction from callback (APP_RETVAL_NEW_TX ) involving master RX 
chaining using DMA, is not supported.

For master RX chaining using DMA interrupts (initiated using readChainedFlag in  
smb_protocol_execute functions) ->

1. The application would receive SUCCESS_RX_CHAINED status for intermediate 
set of bytes. Application can continue to receive more bytes using dma interrupt 
chaining by updating newTxParams->buffer_ptr with the buffer to receive addi-
tional bytes. 

The buffer should indicate the number of bytes to read in its first location.

2. Once the application decides that it needs to receive the last set of bytes, it 
should return status APP_RETVAL_CHAINED_RX_LAST. I2C/SMBus driver 
would complete the transaction and notify application with status SUC-
CESS_RX.

smbAppRxBuffer[0] = rx_chained_pk_size; // readCount
newTxParams->buffer_ptr = &smbAppRxBuffer[0];

return APP_RETVAL_CHAINED_RX;
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Example code for handling I2C/SMBus master completion status:

If previous transaction is success, callback can initiate new transaction after SMB_AP-
P_TRANSACTION_INTERVAL without releasing I2C/SMBus resource to other appli-
cations.

In case of success transaction, it can go to next transaction after SMB_APP_TRANS-
ACTION_INTERVAL.

Case SUCCESS_TX:
/* This status will be returned on successful write protocols:
 * SMB_SEND_BYTE, SMB_WRITE_BYTE, SMB_WRITE_WORD, 
SMB_WRITE_BLOCK */

/* Note: buffer_ptr will be pointing to smbAppTxBuffer[] */

/* Go for next smbus transaction after 300 ms */

kTaskSetWakeTime(SMB_APP_TRANSACTION_INTERVAL, SMBUS_TASK_ID);
retVal=APP_RETVAL_NEW_TX;

In case of success transaction, it can initiate next transaction from this callback imme-
diately.

/* Next smbus transaction can be initiated from this callback 
immediately 
   without releasing smbus resource to other applications */

/* Initiating READ BYTE transaction*/

smbAppRetryCount = 0x0;
smbAppTxBuffer[0] = SMB_APP_SLAVE_ADDRESS;
smbAppTxBuffer[1] = READ_BYTE_ADDR;    
smbAppTxBuffer[2] = SMB_APP_SLAVE_ADDRESS;
newTxParams->buffer_ptr = &smbAppTxBuffer[0];
newTxParams->pecEnable = FALSE;
newTxParams->smb_protocol = SMB_READ_BYTE;
newTxParams->WriteCount = 3;
retVal=APP_RETVAL_NEW_TX;
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If transaction terminated with PEC error, callback could retry previous transaction or 
else initiate next transaction after SMB_APP_TRANSACTION_INTERVAL.

Case ERROR_PEC:         // PEC Errors

  if (smbAppRetryCount < SMB_APP_RETRY_COUNT)
  {
      /* Retrying transaction*/
       smbAppRetryCount++;
       retVal=APP_RETVAL_RETRY;
   }
   else
   {
       /* Initiate next transaction after 
SMB_APP_TRANSACTION_INTERVAL */
       kTaskSetWakeTime(SMB_APP_TRANSACTION_INTERVAL, 
SMBUS_TASK_ID);
   }

If transaction encountered BER_NON_TIMEOUT i.e bus error due to non timeout 
(Invalid START and STOP conditions), callback initiates a new transaction after 
SMB_APP_TRANSACTION_INTERVAL.

Case ERROR_BER_NON_TIMEOUT:     
  //Bus Error due to non timeouts (e.g. invalid START/STOP 
conditions)

/* Go for next smbus transaction after 300 ms */
kTaskSetWakeTime(SMB_APP_TRANSACTION_INTERVAL, SMBUS_TASK_ID);

When transaction is successful and all received protocols are success.

    
Case SUCCESS_RX:

/* This status will be returned on successful receive 
protocols: SMB_RECEIVE_BYTE, SMB_READ_BYTE, 
SMB_READ_WORD, SMB_READ_BLOCK */ 

/* For SMB_RECEIVE_BYTE protocol buffer_ptr[1] will 
contain the 

received byte */ 

/* For SMB_READ_BYTE protocol buffer_ptr[3] will contain 
the 

received byte */ 
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/* For SMB_READ_WORD protocol buffer_ptr[3] & 
buffer_ptr[4] will

contain the received word */ 

/* For SMB_READ_BLOCK protocol buffer_ptr[3] will contain 
the 

read block data length */

5.6 SLAVE APIS

5.6.1 smb_register_slave

Function Header 

UINT8 smb_register_slave(const UINT8 channel, SLAVE_FUNC_PTR slave-
FuncPtr)

Description

This function registers a I2C/SMBus slave application.

Inputs

Outputs

STATUS_OK on successful registration, else error status.

Example Usage

None

5.6.2 smb_deregister_slave

Function Header 

UINT8 smb_deregister_slave(const UINT8 channel, SLAVE_FUNC_PTR slave-
FuncPtr)

Description

This function is used to de-register a I2C/SMBus slave application.

Inputs

Note: Whenever a application expects data from I2C/SMBus (i.e acts as slave) it
needs to register using this function.The application function that is regis-
tered should only copy the packet from I2C/SMBus buffer, it should not the
process the data in that function.

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

slaveFuncPtr The application function to call on receiving a packet

Input Parameter Description

channel SMB_CHANNEL_x – x is 1 to 4

slaveFuncPtr The application function pointer
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Outputs

STATUS_OK on successful de-registration, else error status.

Example Usage

None

5.6.3 smbApp_slave_callback

Function Header

UINT8 smbApp_slave_callback (BUFFER_INFO *buffer_info,

         UINT8 slaveTransmitFlag)

Description

This function is the callback function which is registered with the I2C/SMBus driver for 
getting any notification for slave packets.

Inputs

Outputs

If application wants to transmit any data (based on slaveTransmitFlag) it should update 
the data in buffer_info->buffer_ptr and update buffer_info->Datalen and 
buffer_info->pecFlag. For transmitting more than 255 bytes during the slave Transmit 
phase, the application can indicate by setting buffer_info->slaveXmitDoneFlag = 
FALSE. This will cause the driver to use dma chaining. Application would be then noti-
fied again through the callback. 

In the last sequence of data, application should not set buffer_info->slaveXmitDoneF-
lag = FALSE to complete the transfer.

Input Parameter Description

buffer_info buffer info structure containing buffer pointer and data length

slaveTransmitFlag TRUE if application needs to provide data for slave transmit 
phase

smbApp_slave_callback return values

STATUS_BUFFER_NOT_DONE Application is busy, driver will discard the packet

STATUS_BUFFER_DONE Application processed the packet

STATUS_BUFFER_ERROR Packet not meant for this application

Note: Application can read the received data from the buffer_info->buffer_ptr, the
data length is specified by buffer_info->Datalen.
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5.7 HANDLING PEC

If PEC is enabled there will be an additional byte transferred (for all I2C/SMBus proto-
cols) which will be the PEC byte.

Based on the value of the PEC byte and the data contents, the master or slave can val-
idate the data received. Both master and slave would need to understand that PEC is 
being used and act accordingly for the extra byte.

PEC is always transmitted by the device sending data, so for all write protocols the 
master will send the PEC byte and the slave can validate the data received.

For read protocols, the slave would send the data and the PEC byte, in which case the 
master can validate the data received.

Enabling PEC in Master APIs

In I2C/SMBus master APIs smb_protocol_execute and smb_protocol_execute_block-
ing, if the application wants to read or transmit the PEC byte, it can set the pecFlag as 
TRUE, all other parameters will remain same.

If PEC is enabled, then for write operations, the master would transmit the extra PEC 
byte. The slave should be ready to receive the extra byte.

For read operations, the master would read the extra PEC byte and validate it. If the 
PEC is invalid master callback would indicate using status ERROR_PEC.

PEC in Slave Callback

While acting as slave, if master sends PEC byte, then in the slave callback, 
buffer_info->buffer_ptr[] would have the additional PEC byte and buffer_info->Datalen 
will be incremented by 1.

Buffer_info->pecFlag would then indicate if the PEC is valid or not.

For read protocols, where the slave is transmitting data (slaveTransmitFlag = TRUE), 
then application can indicate to transmit the PEC byte by setting buffer_info->pecFlag 
as TRUE.
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5.8 BUFFER_INFO DETAILS FOR I2C/SMBUS PROTOCOLS

In the I2C/SMBus slave callback the contents of buffer_info->buffer_ptr is listed below 
for each I2C/SMBus protocols:

BLOCK WRITE

BLOCK READ

Application would need to fill-in buffer_info->buffer_ptr with the data to send and 
update buffer_info->Datalen with the number of bytes to transmit.

WORD WRITE

Block Write

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Command Code

buffer_info->buffer_ptr[2] Block Write Data Length (N)

buffer_info->buffer_ptr[3] Data 1

buffer_info->buffer_ptr[4] Data 2

buffer_info->buffer_ptr[5] Data 3

buffer_info->buffer_ptr[ ] Data …

buffer_info->buffer_ptr[(N+3)-1] Data (N)

buffer_info->Datalen N+3

slaveTransmitFlag FALSE

Block Read

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Command Code

buffer_info->buffer_ptr[2] 7-Bit Slave Address + Read Bit

buffer_info->Datalen 3

slaveTransmitFlag TRUE

Word Write

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Command Code

buffer_info->buffer_ptr[2] Data Byte Low

buffer_info->buffer_ptr[3] Data Byte High

buffer_info->Datalen 4

slaveTransmitFlag FALSE
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WORD READ

Application would need to fill-in buffer_info->buffer_ptr[0] and in 
buffer_info->buffer_ptr[1] with the data to send and update buffer_info->Datalen as 2 
(number of bytes to transmit).

BYTE WRITE

BYTE READ

Application would need to fill-in buffer_info->buffer_ptr[0] with the data byte to send and 
update buffer_info->Datalen as 1 (number of bytes to transmit).

SEND BYTE

Word Read

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Command Code

buffer_info->buffer_ptr[2] 7-Bit Slave Address + Read Bit

buffer_info->Datalen 3

slaveTransmitFlag TRUE

Byte Write

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Command Code

buffer_info->buffer_ptr[2] Data Byte 

buffer_info->Datalen 3

slaveTransmitFlag FALSE

Byte Read

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Command Code

buffer_info->buffer_ptr[2] 7-Bit Slave Address + Read Bit

buffer_info->Datalen 3

slaveTransmitFlag TRUE

Send Byte

buffer_info->buffer_ptr[0] 7-Bit Slave address + Write Bit 

buffer_info->buffer_ptr[1] Data Byte 

buffer_info->Datalen 2

slaveTransmitFlag FALSE
 2016-2017 Microchip Technology Inc. DS50002495C-page 81



CEC/MEC Family Peripheral Interface User’s Guide
RECEIVE BYTE 

Application would need to fill-in buffer_info->buffer_ptr[0] with the data byte to send and 
update buffer_info->Datalen as 1 (number of bytes to transmit).

Receive Byte

buffer_info->buffer_ptr[0] 7-Bit Slave address + Read Bit 

buffer_info->Datalen 1

slaveTransmitFlag TRUE
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Chapter 6.  ADC
nels
CEC/MEC family devices have up to sixteen ADC channels, provide 10-bit adc chan-
nels, support two interrupts, one for single mode interrupt and the other is for repeat 
mode interrupt.

The user can use the APIs below to initiate the ADC channel using the routine adc_init.

The user has options to select single or repeat mode. 

The user shall use the APIs below with a valid ADC Channel Number.

ADC Instance

ADCx Control Register

ADCx Delay Register

ADCx Status Register

ADCx Single Register

ADCx Repeat Register

ADC Channelx Reading 
Register.

ADC Peripheral Functions

p_adc_singlemode_status
p_adc_singlemode_status_clea
r
p_adc_repeatmode_status
p_adc_repeatmode_status_cle
ar
p_adc_adc_block_reset
p_adc_power_save_control
p_adc_repeatmode_control
p_adc_singlemode_control
p_adc_block_control

p_adc_repeat_delay_set
p_adc_start_delay_set

p_adc_status_register_read
p_adc_status_register_clear

p_adc_single_enable_control

p_adc_repeat_enable_control

p_adc_raw_value_read

ADC APIs

adc_init
adc_gpio_configure

Interrupt Peripheral Functions

PCR Peripheral Functions

Number of ADC Chan

ADC0

ADC1

ADC2

ADC3

ADC4

ADC5

ADC6

ADC7

ADC8

ADC9

ADC10

ADC11

ADC12

ADC13

ADC14

ADC15

GPIO Peripheral Functions
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6.1 ADC APIS

The list of ADC APIs:

• adc_init

• adc_gpio_configure

6.1.1 ADC_init

Function Header 

void adc_init(uint8_t adc_ch, 

uint8_t adc_mode, 

         )

Description

Configure the ADC channel with required configuration.

Inputs

Outputs

None

6.1.2 adc_gpio_configure

Function Header 

void adc_gpio_configure(uint8_t adc_ch )

Description

Configure the GPIO control register for the requested ADC channel. 

Inputs

Outputs

None

Input Parameter Description

adc_ch adc ch – ADCx_ch (x => 0-15)

adc_mode Mode selection, single conversion mode or Repeat conversion 
mode.
0 – single mode
1 – Repeat mode

Input Parameter Description

adc_ch adc ch – ADCx_ch (x => 0-15)
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6.2 ADC PERIPHERAL FUNCTIONS

The list of ADC peripheral functions are listed below:

• p_adc_singlemode_status

• p_adc_singlemode_status_clear

• p_adc_repeatmode_status

• p_adc_repeatmode_status_clear

• p_adc_adc_block_reset

• p_adc_power_save_control

• p_adc_repeatmode_control

• p_adc_singlemode_control

• p_adc_block_control

• p_adc_repeat_delay_set

• p_adc_start_delay_set

• p_adc_status_register_read

• p_adc_status_register_clear

• p_adc_single_enable_control

• p_adc_repeat_enable_control

• p_adc_raw_value_read

6.2.1 p_adc_singlemode_status

Function Header 

Uint8_t p_adc_singlemode_status(void)

Description

Returns the single mode conversion-complete status. 

Inputs

Outputs

18 – conversion not complete
1 -  Conversion complete.

6.2.2 p_adc_singlemode_status_clear

Function Header 

void p_adc_singlemode_status_clear(void)

Description

Clears the single mode conversion-complete status. 

Inputs

Input Parameter Description

Void None.

Input Parameter Description

void None.
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Outputs

None. 

6.2.3 p_adc_repeatmode_status

Function Header 

uint8_t p_adc_repeatmode_status(void)

Description

Returns the repeat mode conversion-complete status. 

Inputs

Outputs

0 – conversion not complete

1 - Conversion complete.

6.2.4 p_adc_repeatmode_status_clear

Function Header 

void p_adc_repeatmode_status_clear(void)

Description

Clear the repeat mode conversion-complete status. 

Inputs

Outputs

None.

6.2.5 p_adc_adc_block_reset

Function Header 

void p_adc_block_reset(uint8_t control)

Description

Reset or move out of Reset. 

Inputs

Input Parameter Description

Void None.

Input Parameter Description

Void None.

Input Parameter Description

control 1 – reset the block
0 – Move out of the reset.
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Outputs

None.

6.2.6 p_adc_power_save_control

Function Header 

Void  p_adc_power_save_control(uint8_t control)

Description

Enable or Disable the power saving feature. 

Inputs

Outputs

None.

6.2.7 p_adc_repeatmode_control

Function Header 

void p_adc_repeatmode_control(uint8_t control)

Description

Start or Stop conversion. 

Inputs

Outputs

None.

6.2.8 p_adc_singlemode_control

Function Header 

void  p_adc_singlemode_control(uint8_t control)

Description

Start or Stop the single mode conversion. 

Inputs

Input Parameter Description

Control 0 – enable power saving
1 – Disable power saving feature

Input Parameter Description

Control 1 – Start conversion
0 -  Stop Conversion

Input Parameter Description

Control 1 – Start Conversion
0  - Stop Conversion.
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Outputs

None.

6.2.9 p_adc_block_control

Function Header 

void p_adc_block_control (uint8_t control)

Description

Activate or De-activate the ADC Block. 

Inputs

Outputs

None.

6.2.10 p_adc_repeat_delay_set

Function Header 

void p_adc_repeat_delay_set(uint16_t delay)

Description

Load the required delay between repeat conversions.

Inputs

Outputs

None.

6.2.11 p_adc_start_delay_set

Function Header 

void  p_adc_start_delay_set (uint16_t delay)

Description

Load the required delay before start conversion. 

Inputs

Input Parameter Description

Control 1 -  Activate
0 – De-Activate the ADC Block.

Input Parameter Description

Delay 1 unit is 40 microseconds; 
max possible delay is 2.6 seconds.

Input Parameter Description

delay 1 unit is 40 microseconds; 
max possible delay is 2.6 seconds.
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Outputs

None.

6.2.12 p_adc_status_register_read

Function Header 

Uint16_t p_adc_status_register_read(uint8_t adc_ch)

Description

Reads the conversion completion status of Individual channels. 

Inputs

Outputs

0 - conversion not complete

1 - Conversion complete.

6.2.13 p_adc_status_register_clear

Function Header 

void p_adc_status_register_clear(void)

Description

Clears the conversion completion status of all channels. Its not possible to clear indi-
vidual channels. 

Inputs

Outputs

None.

6.2.14 p_adc_single_enable_control

Function Header 

void p_adc_single_enable_control(uint8_t adc_ch, uint8_t control)

Description

Enable or Disable the required Channels in Single mode. 

Inputs

Input Parameter Description

adc_ch 0 – 15 channels.

Input Parameter Description

Void None.

Input Parameter Description

adc_ch Channel 0 – 15.

Control 1 – Enable
0 – Disable
 2016-2017 Microchip Technology Inc. DS50002495C-page 89



CEC/MEC Family Peripheral Interface User’s Guide
Outputs

None.

6.2.15 p_adc_repeat_enable_control

Function Header 

void p_adc_repeat_enable_control(uint8_t adc_ch, uint8_t control)

Description

Enable or Disable the required Channels in Repeat mode. 

Inputs

Outputs

None.

6.2.16 p_adc_raw_value_read

Function Header 

Uint16_t p_adc_raw_value_read(uint8_t adc_ch)

Description

Read converted adc raw value from Individual channels. 

Inputs

Outputs

ADC raw value of Individual Channel.

Input Parameter Description

adc_ch Channel 0 – 15.

Control 1 – Enable
0 – Disable

Input Parameter Description

Adc_ch Adc Channels 0 – 15.
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Chapter 7.  PCR - Power, Clocks, Reset
7.1 PCR APIS

The list of PCR APIs:

1. Functions to program Sleep Enable, CLK Reqd Status, Reset Enable for a block

• pcr_sleep_enable

• pcr_clock_reqd_status_get

• pcr_reset_enable

2. Functions for entering low power modes

• pcr_all_blocks_sleep

• pcr_all_blocks_wake

• pcr_system_sleep

Other PCR APIs
• pcr_power_reset_status_read

• pcr_power_reset_ctrl_read

• pcr_pwr_reset_ctrl_pwr_inv_set_clr

• pcr_pwr_reset_ctrl_host_rst_set_clr

• pcr_system_reset_set

• pcr_pke_clock_write

• pcr_pke_clock_read

• pcr_osc_cal_write

• pcr_osc_cal_read

Functions to program Sleep Enable, CLK Reqd Status, Reset Enable for 
a block

7.1.1 pcr_sleep_enable

Function Header 

void pcr_sleep_enable(uint32_t pcr_block_id, uint8_t set_clr_flag);

Description

Sets or Clears block specific bit in PCR Sleep Enable Register
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Inputs

Outputs

None

7.1.2 pcr_clock_reqd_status_get

Function Header 

uint8_t pcr_clock_reqd_status_get (uint32_t pcr_block_id);

Description

Get Clock Required Status for the block

Inputs

Outputs

1 if Clock Required Status set, else 0

7.1.3 pcr_reset_enable

Function Header 

void pcr_sleep_enable(uint32_t pcr_block_id, uint8_t set_clr_flag);

Description

Sets or Clears Reset Enable register bit for the block

Inputs

Outputs

None

Input Parameter Description

pcr_block_id pcr block id 

set_clr_flag Flag to set (1) or clear (0) bit in the PCR Sleep Enable 
Register

Input Parameter Description

pcr_block_id pcr block id 

Input Parameter Description

pcr_block_id pcr block id 

set_clr_flag Flag to set (1) or clear (0) bit in the PCR Reset Enable 
Register
DS50002495C-page 92  2016-2017 Microchip Technology Inc.



PCR - Power, Clocks, Reset
Functions for entering low power modes

7.1.4 p_pcr_all_blocks_sleep 

Function Header 

void pcr_all_blocks_sleep(void);

Description

Instructs all blocks to sleep by setting the Sleep Enable bits

Inputs

None

Outputs

None

7.1.5 p_pcr_all_blocks_wake 

Function Header 

void pcr_all_blocks_wake(void);

Description

Clears the Sleep Enable bits for all blocks

Inputs

None

Outputs

None

7.1.6 pcr_system_sleep

Function Header 

void pcr_system_sleep (uint8_t sleep_mode);

Description

Programs required sleep mode in System Sleep Control Register

Inputs

Outputs

None

7.1.7 pcr_power_reset_status_read

Function Header 

uint16_t pcr_power_reset_status_read(void);

Description

Reads the value of Power Reset Status Register

Input Parameter Description

sleep_mode Sleep mode – see enum SYSTEM_SLEEP_MODES 
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Inputs

None

Outputs

Power reset status register value

7.1.8 pcr_power_reset_ctrl_read

Function Header 

uint16_t pcr_power_reset_ctrl_read (void);

Description

Reads the value of Power Reset Control Register

Inputs

None

Outputs

Power reset control register value

7.1.9 pcr_pwr_reset_ctrl_pwr_inv_set_clr

Function Header

void pcr_pwr_reset_ctrl_pwr_inv_set_clr(uint8_t set_clr);

Description

Set the value of PWR_INV bit to 1 or 0

Inputs

Outputs

None

7.1.10 pcr_pwr_reset_ctrl_host_rst_set_clr

Function Header

void pcr_pwr_reset_ctrl_host_rst_set_clr(uint8_t set_clr);

Description

Set the value of HOST_RESET bit to 1 or 0

Inputs

Outputs

None

Input Parameter Description

set_clr 1 to set the PWR_INV bit
0 to clear the PWR_INV bit

Input Parameter Description

set_clr 1 to set the HOST_RESET bit
0 to clear the HOST_RESET bit
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7.1.11 pcr_system_reset_set

Function Header 

void pcr_system_reset_set (uint8_t set_clr);

Description

Set the system reset bit in PCR block

Inputs

None

Outputs

None

7.1.12 pcr_pke_clock_write

Function Header 

void pcr_pke_clock_write (uint8_t pke_clk_val);

Description

Write the PKE Clock value in PKE clock register

Inputs

Outputs

None 

7.1.13 pcr_pke_clock_read

Function Header 

uint8_t pcr_pke_clock_read (void);

Description

Read the PKE clock register

Inputs

None

Outputs

PKE clock register value 

7.1.14 pcr_osc_cal_write

Function Header 

void pcr_osc_cal_write (uint8_t pke_clk_val);

Description

Write the calibration value in OSC calibration register

Input Parameter Description

pke_clk_val Clock value to be written to PKE Clock register
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Inputs

Outputs

None 

7.1.15 pcr_pke_clock_read

Function Header 

uint8_t pcr_osc_cal_read (void);

Description

Read the OSC calibration register

Inputs

None

Outputs

OSC calibration value 

7.2 PCR PERIPHERAL FUNCTIONS

The list of PCR Peripheral Functions:

Generic functions to write and read 32-bit values from PCR Registers

• p_pcr_reg_write

• p_pcr_reg_read

Functions to set, clear and get bits in PCR Register

• p_pcr_reg_set

• p_pcr_reg_clr

• p_pcr_reg_get

• p_pcr_reg_update

Functions to operate on System Sleep Control Register

• p_pcr_system_sleep_ctrl_write

• p_pcr_system_sleep_ctrl_read

Function to program to CLK Divide Value

• p_pcr_processor_clk_ctrl_write

Function to program the Slow Clock Control Register

• p_pcr_slow_clk_ctrl_write

Input Parameter Description

pke_clk_val Calibration value 1 or 0
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Function to read the Oscillator Lock Status

• p_pcr_oscillator_lock_sts_get

Function to read the oscillator ID register

• p_pcr_oscillator_id_reg_read

Functions to read various power status’ in Power reset status register

• p_pcr_pwr_reset_vcc_reset_sts_get

• p_pcr_pwr_reset_host_reset_sts_get

• p_pcr_pwr_reset_vbat_reset_sts_get

• p_pcr_pwr_reset_vbat_reset_sts_clr

• p_pcr_pwr_reset_vtr_reset_sts_get

• p_pcr_pwr_reset_vtr_reset_sts_clr

• p_pcr_pwr_reset_32K_active_sts_get

• p_pcr_pwr_reset_pciclk_active_sts_get

• p_pcr_pwr_reset_espilk_active_sts_get

• p_pcr_pwr_reset_sts_get

Functions to read/write various bits in Power Reset Control register

• p_pcr_pwr_reset_ctrl_read

• p_pcr_pwr_reset_ctrl_pwr_inv_set_clr

• p_pcr_pwr_reset_ctrl_host_rst_set_clr

Function to set the system reset bit in system reset register

• p_pcr_system_reset_set

Functions to read/write PKE clock register

• p_pcr_pke_clock_write

• p_pcr_pke_clock_read

Functions to read/write oscillator calibration register

• p_pcr_osc_cal_write

• p_pcr_osc_cal_read

Generic functions to write and read 32-bit values from PCR Registers

7.2.1 p_pcr_reg_write

Function Header 

void p_pcr_reg_write(uint8_t pcr_reg_id, uint32_t value);

Description

Write 32-bit value in the PCR Register
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Inputs

Outputs

None

7.2.2 p_pcr_reg_read

Function Header

uint32_t p_pcr_reg_read(uint8_t pcr_reg_id);

Description

Reads 32-bit value from the PCR Register

Inputs

Outputs

value – 32-bit value

Functions to set, clear and get bits in PCR Register

7.2.3 p_pcr_reg_set

Function Header 

void p_pcr_reg_set(uint8_t pcr_reg_id, uint32_t bit_mask);

Description

Sets bits in a PCR Register

Inputs

Outputs

None

Input Parameter Description

pcr_reg_id PCR Register ID 

value 32-bit value

Input Parameter Description

pcr_reg_id PCR Register ID 

Input Parameter Description

pcr_reg_id PCR Register ID 

uint32_bit_mask Bit mask of bits to Set
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7.2.4 p_pcr_reg_clr

Function Header 

void p_pcr_reg_clr(uint8_t pcr_reg_id, uint32_t bit_mask);

Description

Clears bits in a PCR Register

Inputs

Outputs

None

7.2.5 p_pcr_reg_get

Function Header 

uint32_t p_pcr_reg_get(uint8_t pcr_reg_id, uint32_t bit_mask);

Description

Read bits in a PCR Register

Inputs

Outputs

None

7.2.6 p_pcr_reg_update

Function Header 

void p_pcr_reg_update(uint8_t pcr_reg_id, uint32_t bit_mask, uint8_t set_clr_-
flag);

Description

Sets or Clears bits in a PCR Register.

This function calls p_pcr_reg_set / p_pcr_reg_clr

Inputs

Input Parameter Description

pcr_reg_id PCR Register ID 

uint32_bit_mask Bit mask of bits to clear

Input Parameter Description

pcr_reg_id PCR Register ID 

uint32_bit_mask Bit mask of bits to read

Input Parameter Description

pcr_reg_id PCR Register ID 

uint32_bit_mask Bit mask of bits to update

set_clr_flag Flag to set (1) or clear (0) bits in the PCR Register
 2016-2017 Microchip Technology Inc. DS50002495C-page 99



CEC/MEC Family Peripheral Interface User’s Guide
Outputs

None

Functions to operate on System Sleep Control Register

7.2.7 p_pcr_system_sleep_ctrl_write

Function Header 

void p_pcr_system_sleep_ctrl_write(uint8_t sleep_value);

Description

Writes required sleep mode in System Sleep Control Register

Inputs

Outputs

None

7.2.8 p_pcr_system_sleep_ctrl_read

Function Header 

uint8_t p_pcr_system_sleep_ctrl_read(void);

Description

Reads the System Sleep Control PCR Register

Inputs

Outputs

None

Function to program the CLK Divide Value

7.2.9 p_pcr_processor_clk_ctrl_write

Function Header 

void p_pcr_processor_clk_ctrl_write(uint8_t clk_divide_value);

Description

Writes the clock divide value in the Processor Clock Control Register

Input Parameter Description

sleep_value System Sleep control value – [D2, D1, D0]

Input Parameter Description

value byte 0 of the system sleep control PCR register
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Inputs

Outputs

None

Function to program the Slow Clock Control Register

7.2.10 p_pcr_slow_clk_ctrl_write

Function Header 

void p_pcr_slow_clk_ctrl_write(uint8_t slow_clk_divide_value);

Description

Write the slow clock divide value in the Slow Clock Control Register

Inputs

Outputs

None

Function to read the Oscillator Lock Status

7.2.11 p_pcr_oscillator_lock_sts_get

Function Header 

uint8_t p_pcr_oscillator_lock_sts_get(void);

Description

Reads the Oscillator Lock status bit in the Oscillator ID Register

Inputs

None

Outputs

1 if Status bit is set, else 0

Input Parameter Description

clk_divide_value clk divide values, valid values in enum PROCESSOR_-
CLK_DIVIDE_VALUE

Input Parameter Description

slow_clk_divide_value slow clk divide value
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Function to read the oscillator ID register

7.2.12 p_pcr_oscillator_id_reg_read

Function Header 

uint16_t p_pcr_oscillator_id_reg_read(void);

Description

Reads the Oscillator ID in the Oscillator ID Register

Inputs

None

Outputs

Oscillator id value

Functions to read various power status’ in Power Reset status register

7.2.13 p_pcr_pwr_reset_vcc_reset_sts_get

Function Header 

uint8_t p_pcr_pwr_reset_vcc_reset_sts_get(void);

Description

Reads the VCC Reset Status bit in the Power Reset Status Register

Inputs

None

Outputs

1 if Status bit is set, else 0

7.2.14 p_pcr_pwr_reset_host_reset_sts_get

Function Header 

uint8_t p_pcr_pwr_reset_sio_reset_sts_get(void);

Description

Reads the Host Reset Status bit in the Power Reset Status Register

Inputs

None

Outputs

1 if Status bit is set, else 0

7.2.15 p_pcr_pwr_reset_vbat_reset_sts_clr

Function Header 

void p_pcr_pwr_reset_vbat_reset_sts_clr(void);

Description

Clears the VBAT Reset Status bit in the Power Reset Status Register
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Inputs

None

Outputs

None

7.2.16 p_pcr_pwr_reset_vtr_reset_sts_get

Function Header 

uint8_t p_pcr_pwr_reset_vtr_reset_sts_get(void);

Description

Reads the VTR Reset Status bit in the Power Reset Status Register

Inputs

None

Outputs

1 if Status bit is set, else 0

7.2.17 p_pcr_pwr_reset_vtr_reset_sts_clr

Function Header 

void p_pcr_pwr_reset_vtr_reset_sts_clr(void);

Description

Clears the VTR Reset Status bit in the Power Reset Status Register

Inputs

None

Outputs

None

7.2.18 p_pcr_pwr_reset_32K_active_sts_get

Function Header 

uint8_t p_pcr_pwr_reset_32K_active_sts_get(void);

Description

Reads the 32K Active Status bit in the Power Reset Status Register

Inputs

None

Outputs

1 if Status bit is set, else 0

7.2.19 p_pcr_pwr_reset_pciclk_active_sts_get

Function Header 

uint8_t p_pcr_pwr_reset_pciclk_active_sts_get(void);

Description

Reads the PCICLK_ACTIVE status bit in the Power Reset Status Register
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Inputs

None

Outputs

1 if Status bit is set, else 0

7.2.20 p_pcr_pwr_reset_espiclk_active_sts_get

Function Header 

uint8_t p_pcr_pwr_reset_espiclk_active_sts_get(void);

Description

Reads the ESPICLK_ACTIVE status bit in the Power Reset Status Register

Inputs

None

Outputs

1 if Status bit is set, else 0

7.2.21 p_pcr_pwr_reset_ sts_get

Function Header 

uint16_t p_pcr_pwr_reset_sts_get(void);

Description

Reads the Power Reset Status Register

Inputs

None

Outputs

Power reset status register value

Functions for Power Reset Control Register

7.2.22 p_pcr_pwr_reset_ctrl_read 

Function Header 

uint16_t p_pcr_pwr_reset_ctrl_read(void);

Description

Reads the Power Reset Control Register

Inputs

None

Outputs

Power reset control register value
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7.2.23 p_pcr_pwr_reset_ctrl_pwr_inv_set_clr

Function Header 

void p_pcr_ pwr_reset_ctrl_pwr_inv_set_clr (uint8_t set_clr);

Description

Sets/Clears the PWR_INV bit in the Power Reset Control Register

Inputs

Outputs

None

7.2.24 p_pcr_pwr_reset_ctrl_host_rst_set_clr

Function Header 

void p_pcr_ pwr_reset_ctrl_host_rst_set_clr (uint8_t set_clr);

Description

Sets/Clears the HOST RESET bit in the Power Reset Control Register

Inputs

Outputs

None

Functions for System Reset Register

7.2.25 p_pcr_system_reset_set

Function Header 

void p_pcr_system_reset_set(void);

Description

Sets the system reset bit in the system reset register

Inputs

None

Outputs

None

Input Parameter Description

set_clr 1 Set bit; 0 – Clear the bit

Input Parameter Description

set_clr 1 Set bit; 0 – Clear the bit
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7.2.26 p_pcr_pke_clock_write

Function Header 

void p_pcr_pke_clock_write (uint8_t pke_clk_val);

Description

Write the PKE Clock value in PKE clock register

Inputs

Outputs

None 

7.2.27 p_pcr_pke_clock_read

Function Header 

uint8_t p_pcr_pke_clock_read (void);

Description

Read the PKE clock register

Inputs

None

Outputs

PKE clock register value 

7.2.28 p_pcr_osc_cal_write

Function Header 

void p_pcr_osc_cal_write (uint8_t pke_clk_val);

Description

Write the calibration value in OSC calibration register

Inputs

Outputs

None 

7.2.29 p_pcr_pke_clock_read

Function Header 

uint8_t p_pcr_osc_cal_read (void);

Description

Read the OSC calibration register

Input Parameter Description

pke_clk_val Clock value to be written to PKE Clock register

Input Parameter Description

pke_clk_val Calibration value 1 or 0
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Inputs

None

Outputs

OSC calibration value
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t

Chapter 8.  TACH
els
CEC/MEC family devices have up to three TACH input channels, this block is designed 
to monitor fans at fan speeds from 100RPMs to 30000 RPMs. It supports two modes, 
one is free running counter and the second one is clock pulses per revolution.

Tach Instance

Tachx Control Register

Tachx Status Register

Tachx High Limit Register

Tachx Low limit Register

Tach Peripheral Functions

p_tach_outoflimit_intp_control
p_tach_control
p_tach_filter_control
p_tach_reading_mode_select
p_tach_edges_configure
p_tach_count_ready_inpt_contr
ol
p_tach_toggle_inpt_control
p_tach_counter_register_read

p_tach_outoflimit_status_read
p_tach_outoflimit_status_clear
p_tach_pin_status_read
p_tach_toggle_status_read
p_tach_toggle_status_clear
p_tach_count_ready_status_re
ad

p_tach_high_limit_register_writ
e
p_tach_high_limit_register_rea
d

Tach APIs

tach_init
tach_limits_init

ach_pulse_counter_read
tach_sleep_enable
tach_sleep_disable
tach_gpio_configure

Interrupt Peripheral Functions

PCR Peripheral Functions

Number of Tach Chann

Tach0

Tach1

Tach2

GPIO Peripheral Functions
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8.1 TACH APIS

The list of Tach APIs:

• tach_init

• tach_limits_init

• tach_pulse_counter_read

• tach_sleep_enable

• tach_sleep_disable

• tach_gpio_configure

8.1.1 tach_init

Function Header 

void tach_init(uint8_t tach_ch, 
uint8_t tach_mode, 
uint8_t tach_read_mode, 
uint8_t tach_edges

         )

Description

Configure the Tach channel with required configuration.

Inputs

Outputs

None

8.1.2 tach_limits_init

Function Header 

void tach_limits_init(uint8_t tach_ch, 
      uint16_t low_limits, 
      uint16_t high_limits, 
      uint8_t OutOfLimit_interrupt_control

         )

Description

Configure the High and Low Limit Registers.

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

tach_mode Mode selection, 
0 – Free running mode
1 – Fan Revolutions mode

Tach_read_mode Transition detection method
0 – Transition from low to High state
1 -  Rising edge

Tach_edges Edges per one revolutions
0 – 2 Tach edges
1 – 3 tach edges
 2 – 5 tach edges
3 -  9 tach edges
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Inputs

Outputs

None

8.1.3 tach_pulse_counter_read

Function Header 

void tach_pulse_counter_read(uint8_t tach_ch, 
          uint16_t Previous_pulse_count 

                                  )

Description

Reads the tach pulse count from free running counter.

User has to read at least once before it overruns the total pulse count of 0xFFFF count. 

Inputs

Outputs

None

8.1.4 tach_sleep_enable

Function Header 

void tach_sleep_enable(uint8_t tach_ch)

Description

Enables the sleep mode of Tach Block channel.

Inputs

Outputs

None

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Low_Limits Low limit value  

High_Limits High Limit value

Out of limit detect inter-
rupt

1 – Enable out of limit detect #nterrupt
0 – Disable out of limit detect interrupt

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Previous pulse count This is required to check the over flow and get the absolute count.

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)
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8.1.5 tach_sleep_disable

Function Header 

void tach_sleep_disable(uint8_t tach_ch)

Description

Disables the sleep mode of Tach Block channel.

Inputs

Outputs

None

8.1.6 tach_gpio_configure

Function Header 

void tach_gpio_configure(uint8_t tach_ch )

Description

Configure the GPIO pin for Tach channel.

Inputs

Outputs

None

8.2 TACH PERIPHERAL FUNCTIONS

The list of Tach peripheral functions are listed below:

• p_tach_outoflimit_intp_control

• p_tach_control

• p_tach_filter_control

• p_tach_reading_mode_select

• p_tach_edges_configure

• p_tach_count_ready_inpt_control

• p_tach_toggle_inpt_control

• p_tach_counter_register_read

• p_tach_outoflimit_status_read

• p_tach_outoflimit_status_clear

• p_tach_pin_status_read

• p_tach_toggle_status_read

• p_tach_toggle_status_clear

• p_tach_count_ready_status_read

• p_tach_high_limit_register_write

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)
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• p_tach_high_limit_register_read

• p_tach_low_limit_register_write

• p_tach_low_limit_register_read

8.2.1 p_tach_outoflimit_intp_control

Function Header 

void p_tach_outoflimit_intp_control(uint8_t tach_ch, uint8_t control)

Description

Configure the interrupt for out of limit detection. 

Inputs

Outputs

None

8.2.2 p_tach_control

Function Header 

void p_tach_control(uint8_t tach_ch, uint8_t control)

Description

Enable or Disable Tach channel Block. 

Inputs

Outputs

None

8.2.3 p_tach_filter_control

Function Header 

void p_tach_filter_control(uint8_t tach_ch, uint8_t control)

Description

This filter is used to remove high frequency glitches from Tach input. When this filter 
enabled, tach input pulses less than two 100kHz clock periods wide get filtered. 

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Control 0 – Disable
1 — Enable

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Control 0 – Disable
1 — Enable
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Inputs

Outputs

None

8.2.4 p_tach_reading_mode_select

Function Header 

void p_tach_reading_mode_select(uint8_t tach_ch, uint8_t mode)

Description

Select the pulse transition detection mode. 

Inputs

Outputs

None

8.2.5 p_tach_edges_configure

Function Header 

void p_tach_edges_configure(uint8_t tach_ch, uint8_t tach_edges)

Description

A tach signal is a square wave with a 50% duty cycle. Typically, two tach periods rep-
resents one revolution of the fan. A tach period consists of three tach edges. 

Inputs

Outputs

None

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Control 0 – Filter Disabled
1 – Filter Enabled

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Mode 0 – Low state to High State transition
1 – Rising edge detection

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Edges 0 – 2 tach edges 
1 -  3 tach edges 
2 – 5 tach edges
3 – 9 tach edges
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8.2.6 p_tach_count_ready_inpt_control

Function Header 

void p_tach_count_ready_inpt_control(uint8_t tach_ch, uint8_t control)

Description

Enable or Disable Count Ready interrupt. 

Inputs

Outputs

None

8.2.7 p_tach_toggle_inpt_control

Function Header 

void p_tach_toggle_inpt_control(uint8_t tach_ch, uint8_t control)

Description

Enable or Disable the tach input toggle interrupt. 

Inputs

Outputs

None

8.2.8 p_tach_counter_register_read

Function Header 

Uint16_t p_tach_counter_register_read(uint8_t tach_ch)

Description

Read the tach pulses counter register value. 

Inputs

Outputs

Returns the counter value

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Control 0 – Count Ready interrupt disabled
1 – Count Ready interrupt Enabled.

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Control 0 – Tach input toggle interrupt Disabled
1 – Tach input toggled interrupt Enabled

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)
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8.2.9 p_tach_outoflimit_status_read

Function Header 

Uint8_t p_tach_outoflimit_status_read(uint8_t tach_ch)

Description

Reads the Out of Limit status. 

Inputs

Outputs

0 – Tach reading is within limits. 

1 – Tach reading is out of Limits.

8.2.10 p_tach_outoflimit_status_clear

Function Header

void p_tach_outoflimit_status_clear(uint8_t tach_ch)

Description

Clear the Out of Limit Status. 

Inputs

Outputs

None

8.2.11 p_tach_pin_status_read

Function Header 

Uint8_t p_tach_pin_status_read(uint8_t tach_ch)

Description

Reads the tach pin status. 

Inputs

Outputs

0 – Tach input is Low

1 – Tach input is High.

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)
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8.2.12 p_tach_toggle_status_read

Function Header 

Uint8_t p_tach_toggle_status_read(uint8_t tach_ch)

Description

Reads the Tach input toggle status. 

Inputs

Outputs

0 – Tach input is stable

1 – Tach input got toggled.

8.2.13 p_tach_toggle_status_clear

Function Header 

void p_tach_toggle_status_clear(uint8_t tach_ch)

Description

Clears the Toggle status bit. 

Inputs

Outputs

None

8.2.14 p_tach_count_ready_status_read

Function Header 

Uint8_t p_tach_outoflimit_intp_control(uint8_t tach_ch)

Description

Reads the status of Count Ready. 

Inputs

Outputs

0 – Reading not ready 

1 – Reading Ready

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)
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8.2.15 p_tach_high_limit_register_write

Function Header 

void p_tach_high_limit_register_write(uint8_t tach_ch, uint16_t High_limit)

Description

Set the limit in High limit register.

Inputs

Outputs

None

8.2.16 p_tach_high_limit_register_read

Function Header 

Uint16_t p_tach_high_limit_register_read(uint8_t tach_ch)

Description

Read the limit set in High Limit register. 

Inputs

Outputs

Returns the value set in High limit register. 

8.2.17 p_tach_low_limit_register_write

Function Header 

void p_tach_low_limit_register_write(uint8_t tach_ch, uint16_t Low_limit)

Description

Set the value in Low Limit Register. 

Inputs

Outputs

None

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

High Limit High limit value

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)

Low Limit Value to set in Low Limit Register 
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8.2.18 p_tach_low_limit_register_read

Function Header 

Uint16_t p_tach_low_limit_register_read(uint8_t tach_ch)

Description

Reads the value set in Low Limit register. 

Inputs

Outputs

Value set in Low Limit Register.

Input Parameter Description

tach_ch tach ch – tachx_ch (x => 0-2)
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9.1 LED APIS

The list of LED APIs:

• led_pins_init

• led_control

• led_toggle

• led_blink

• led_as_general_pwm

• led_breath

9.1.1 led_pins_init

Function Header 

uint8_t gpio_init( uint8_t led_id )

Description

Initializes the gpio pin of the specified LED hardware instance for LED functionality and 
resets that LED hardware block.

Inputs

Outputs

None

9.1.2 led_control

Function Header 

void led_control(uint8_t led_id, enum LED_CONTROL led_state )

Description

Drives the output pin of the specified LED instance high or low.

Inputs

Outputs

None

9.1.3 led_toggle

Function Header 

void led_toggle( uint8_t led_id )

Input Parameter Description

led_id  0-based LED ID

Input Parameter Description

led_id 0-based LED ID

led_state Desired state of the LED pin
LED_OFF
LED_ON
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Description

Toggles the output pin of the specified LED hardware instance.

Inputs

Outputs

None

9.1.4 led_blink

Function Header 

void led_blink( uint8_t led_id, uint8_t duty_cycle, float frequency )

Description

Enables the hardware blinking of the specified LED instance.

Inputs

Outputs

None

9.1.5 led_as _general_pwm

Function Header 

void led_as_general_pwm( uint8_t led_id, uint8_t duty_cycle, float frequency, 
uint8_t wdt_val )

Description

Configures the specified LED instance to function as a general purpose 8-bit pwm.

Input Parameter Description

led_id  0-based LED ID

Input Parameter Description

led_id 0-based LED ID

duty_cycle Desired duty cycle for the blinking 
0% (0x00) to 100% (0xFF)

frequency Desired frequency for blinking
0.03125Hz to 128Hz
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Inputs

Outputs

None

9.1.6 led_breath

Function Header 

void led_breath( uint8_t led_id, uint8_t psize, uint16_t led_limit, uint32_t led_de-
lay \

 uint32_t led_int, uint32_t led_step )

Description

Enables the hardware breathing of the specified LED instance.

Inputs

Outputs

None

Input Parameter Description

led_id 0-based LED ID

duty_cycle Desired duty cycle for the blinking 
0%(0x00) to 100%(0xFF)

frequency Desired frequency for blinking
    187.5KHz to 46 Hz

wdt_val Watchdog timer reload value
    LED_PWM_WDT_DIS
    LED_PWM_WDT_200MS 
    LED_PWM_WDT_400MS
    LED_PWM_WDT_600MS
    LED_PWM_WDT_800MS
    LED_PWM_WDT_4SEC – default value 
    LED_PWM_WDT_51SEC 

Input Parameter Description

led_id 0-based LED ID

psize Type of PWM
     LED_CFG_PWM_WIDTH_8
     LED_CFG_PWM_WIDTH_7
     LED_CFG_PWM_WIDTH_6

sym_disable Enable / disable the symmetry mode
    LED_CFG_SYMMETRY_DIS
    LED_CFG_SYMMETRY_EN

led_limit Minimum and maximum limits for breathing

led_delay Delay values for the maximum and minimum limit

led_int Step size interval value

led_step   Step size update value
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9.2 LED PERIPHERAL FUNCTIONS

The list of LED peripheral functions:

• p_led_configuration_reg_set

• p_led_configuration_reg_get

• p_led_control_set

• p_led_clk_src_set

• p_led_sync_set

• p_led_pwm_size_set

• p_led_update_enable_set

• p_led_wdt_reset

• p_led_wdt_reload

• p_led_symmetry_set

• p_led_limits_set

• p_led_limits_get

• p_led_delay_set

• p_led_delay_get

• p_led_duty_cycle_set

• p_led_prescalar_set

• p_led_stepsize_set

• p_led_updateInterval_set

• p_led_output_delay_set

9.2.1 p_led_configuration_reg_set

Function Header 

void p_led_configuration_reg_set( uint8_t led_id, uint32_t new_val )

Description

Writes to the configuration register of the specified led instance.

Inputs

Outputs

None

9.2.2 p_led_configuration_reg_get

Function Header 

uint32_t p_led_configuration_reg_get( uint8_t led_id )

Description

Reads the configuration register of the specified led instance.

Input Parameter Description

led_id 0-based LED ID

new_val 32-bit value for the new contents 
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Inputs

Outputs

Configuration register contents, 0xBAAAAAAD – read fail 

9.2.3 p_led_control_set

Function Header 

void p_led_control_set( uint8_t led_id, uint8_t new_val )

Description

Reads the configuration register of the specified led instance.

Inputs

Outputs

None

9.2.4 p_led_clk_src_set

Function Header 

void p_led_clk_src_set( uint8_t led_id, uint8_t new_val )

Description

Configure the base clock in the configuration register of the specified led instance.

Inputs

Outputs

None

Input Parameter Description

led_id 0-based LED ID

Input Parameter Description

led_id 0-based LED ID

new_val New configuration value
LED_CFG_CNTL_LO
LED_CFG_CNTL_BREATH
LED_CFG_CNTL_BLINK
LED_CFG_CNTL_HI

Input Parameter  Description

led_id 0-based LED ID

new_val Clock source selection
LED_CFG_CLK_SRC_MCLK – 48MHz
LED_CFG_CLK_SRC_32K – 32.768KHz
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9.2.5 p_led_sync_set

Function Header 

void p_led_sync_set( uint8_t led_id, uint8_t new_val )

Description

Configure the synchronization of the breathing/blinking hardware between all the LED 
instances.

Inputs

Outputs

None

9.2.6 p_led_pwm_size_set

Function Header 

void p_led_pwm_size_set( uint8_t led_id, uint8_t new_val )

Description

Configures the pwm mode for the specified led instance.

Inputs

Outputs

None

9.2.7 p_led_update_enable_set

Function Header 

void p_led_update_enable_set( uint8_t led_id, uint8_t new_val )

Description

Enables the hardware to update the values of the led_delay, led_step and led_int reg-
isters.

Input Parameter Description

led_id 0-based LED ID

new_val Enable / disable synchronization
    LED_CFG_SYNC_SET
    LED_CFG_SYNC_CLR

Input Parameter Description

led_id 0-based LED ID

new_val Type of PWM
     LED_CFG_PWM_WIDTH_8
     LED_CFG_PWM_WIDTH_7
     LED_CFG_PWM_WIDTH_6
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Inputs

Outputs

None

9.2.8 p_led_reset

Function Header 

void p_led_reset( uint8_t led_id )

Description

Resets the hardware block of the specified hardware instance.

Inputs

Outputs

None

9.2.9 p_led_wdt_reload

Function Header 

void p_led_wdt_reload( uint8_t led_id, uint8_t new_val )

Description

Loads the led wdt reload value in the configuration register of the specified led instance.

Inputs

Outputs

None

Input Parameter Description

led_id 0-based LED ID

new_val Update mode
    LED_CFG_EN_UPDATE

Input Parameter Description

led_id 0-based LED ID

Input Parameter Description

led_id 0-based LED ID

new_val 8-bit watchdog reload value
    LED_PWM_WDT_DIS
    LED_PWM_WDT_200MS 
    LED_PWM_WDT_400MS
    LED_PWM_WDT_600MS
    LED_PWM_WDT_800MS
    LED_PWM_WDT_4SEC – default value 
    LED_PWM_WDT_51SEC
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9.2.10 p_led_symmetry_set

Function Header 

void p_led_symmetry_set( uint8_t led_id, uint32_t new_val )

Description

Configures the symmetry configuration for the breathing mode of the specified led 
instance.

Inputs

Outputs

None

9.2.11 p_led_limits_set

Function Header 

void p_led_limits_set( uint8_t led_id, enum LED_LIMIT limit_type, uint16_t 
new_val )

Description

Writes the maximum and minimum duty cycle values to the led limits register of the 
specified led instance.

Inputs

Outputs

None

9.2.12 p_led_limits_get

Function Header 

uint16_t p_led_limits_get( uint8_t led_id )

Description

Reads the maximum and minimum duty cycle values from the led limits register of the 
specified led instance.

Input Parameter Description

led_id 0-based LED ID

new_val Symmetry mode
    LED_CFG_SYMMETRY_DIS
    LED_CFG_SYMMETRY_EN

Input Parameter Description

led_id 0-based LED ID

limit_type Limit type that needs to be modified
LED_MIN_LIMIT – minimum limit
LED_MAX_LIMIT – maximum limit
LED_COMPLETE_LIMIT – both

new_val  Value for the limit setting
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Inputs

Outputs

Current limit value, 0xBAAD – read failed

9.2.13 p_led_delay_set

Function Header 

void p_led_delay_set( uint8_t led_id, enum LED_DELAY delay_type, uint32_t 
new_val )

Description

Writes the maximum and minimum delay values to the led delay register of the speci-
fied led instance.

Inputs

Outputs

None

9.2.14 p_led_delay_get

Function Header 

uint32_t p_led_delay_get( uint8_t led_id )

Description

Reads the maximum and minimum delay values from the led delay register of the spec-
ified led instance.

Inputs

Outputs

Current delay value, 0xBAAAAAAD – read failed

Input Parameter Description

led_id 0-based LED ID

Input Parameter Description

led_id 0-based LED ID

limit_type Delay type that needs to be modified
LED_LOW_DELAY 
LED_HIGH_DELAY
LED_COMPLETE_DELAY

new_val  Value for the delay setting

Input Parameter Description

led_id 0-based LED ID
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9.2.15 p_led_duty_cycle_set

Function Header 

void p_led_duty_cycle_set( uint8_t led_id, uint8_t new_val )

Description

Sets the duty cycle for the specified led instance.

Inputs

Outputs

None

9.2.16 p_led_prescalar_set

Function Header 

void p_led_prescalar_set ( uint8_t led_id, uint16_t new_val )

Description

Sets the prescalar value for the specified led instance.

Inputs

Outputs

None

9.2.17 p_led_stepsize_set

Function Header 

void p_led_stepsize_set( uint8_t led_id, enum LED_STEP step_number, uint32_t 
new_val )

Description

Sets the step size update values for segment 0-7of the specified led instance.

Input Parameter Description

led_id 0-based LED ID

new_val New value (0x00 – 0% to 0xFF – 100%)

Input Parameter Description

led_id 0-based LED ID

new_val New value 
    Frequency = clock / (255 * (prescalar + 1))
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Inputs

Outputs

None

9.2.18 p_led_updateInterval_set

Function Header 

void p_led_updateInterval_set( uint8_t led_id, enum LED_INT interval_number, 
uint32_t new_val)

Description

Sets the interval period between the two successive updates for the current duty cycle 
of the specified led instance.

Inputs

Outputs

None

Input Parameter Description

led_id 0-based LED ID

step_number Step number that needs to be modified
LED_STEP_0
LED_STEP_1
LED_STEP_2
LED_STEP_3
LED_STEP_4
LED_STEP_5
LED_STEP_6
LED_STEP_7
LED_STEP_ALL

new_val  Value for the step size setting

Input Parameter Description

led_id 0-based LED ID

step_number Interval number that needs to be modified
LED_INT_0
LED_INT_1
LED_INT_2
LED_INT_3
LED_INT_4
LED_INT_5
LED_INT_6
LED_INT_7
LED_INT_ALL

new_val  Value for the interval setting
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9.2.19 p_led_output_delay_set

Function Header 

void p_led_output_delay_set( uint8_t led_id, uint8_t new_val )

Description

Writes to the output delay register of the specified LED instance.

Inputs

Outputs

None

Input Parameter Description

led_id 0-based LED ID

new_val New value for the delay setting
 2016-2017 Microchip Technology Inc. DS50002495C-page 131



CEC/MEC FAMILY PERIPHERAL
INTERFACE USER’S GUIDE
Chapter 10.  SPI
10.1 SPI APIS

These SPI APIs are in ROM code, which can perform external SPI read only.

10.1.1 Power SPI Controller On and Off

10.1.1.1 DECLARATION

void SPI_Power_OnOff(
uint8_t spi_id, 
uint8_t power_on
);

10.1.1.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

power_on A parameter to identify which SPI controller is to be 
used.
SPI_OFF0Turn off SPI controller
SPI_ON1Turn on SPI controller

10.1.1.3 OUTPUT

None

10.1.1.4 DESCRIPTION

This function can enable or disable either of the two SPI controllers on the .
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10.1.2 Configure SPI Controller 

10.1.2.1 DECLARATION

uint8_t SPI_Configure(
uint8_t spi_id,
uint32_t clock_speed
);

10.1.2.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

clock_speed A parameter to configure the speed of the SPI  
interface
0 = 48 MHz
1 = 24 MHz

18= 12 MHz
19= 8 MHz

Other values reserved 

10.1.2.3 OUTPUT

Return code:
SPI_ BAD_CTRL0 Command failed; bad SPI id 
SPI_ OK 1 Normal return

10.1.2.4 DESCRIPTION

This function configures the selected SPI controller for use by the ROM API, as well 
as configuring a specific speed. 

10.1.3 Set SPI Chip Select

10.1.3.1 DECLARATION

void SPI_CS_Select(
uint8_t spi_bus_id,
uint8_t spi_cs_id, 
uint8_t cs_state
);

10.1.3.2 INPUT PARAMETERS

spi_bus_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

spi_cs_id Determines the chip select for the controller selected 
by spi_cs_id.
CS00The GPIO for CS0
CS11The GPIO for CS1

cs_state The pin determined by spi_bus_id and spi_cs_id 
will be set to this value (0 or 1)
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10.1.3.3 OUTPUT

None

10.1.3.4 DESCRIPTION

The GPIO pin associated with the chip select determined by spi_bus_id and 
spi_cs_id is set high or low according cs_state. Only the least significant bit of all 
three parameters is examined.

10.1.4 Transmit SPI Read Command

10.1.4.1 DECLARATION

uint8_t SPI_Transmit_Read(
uint8_t spi_id,
uint32_t cmd_id, 
uint32_t spi_addr
);

10.1.4.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

cmd_id An index that selects an 8-bit SPI read command. 
Valid values are:

1.Normal read (0x03)
2.Fast read (0x0B)
3.Fast read with double data 

rate return (0x3B)
4.Normal read with a 32-bit 

address (0x13)
5.Fast read with a 32-bit 

address (0x0C)
6.Fast read with a 32-bit 

address and DDR 
(0x3C)

spi_addr The address to be sent to the SPI device. If the 
command type calls for a 24-bit address, the address 
occupies the least-significant 24-bits of this 
parameter.

10.1.4.3 OUTPUT

Return code:
SPI_OK 0 Normal return
SPI_BAD_CTRL1Command failed; bad control data or bad SPI id
SPI_BAD_CS2 Command failed; bad chip select 
SPI_BAD_CMD3Command failed; bad command id
SPI_BAD_ADDR4Pointer points to a buffer that is outside the SRAM
SPI_TX_TIMEOUT5Transmit timeout failure
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10.1.4.4 DESCRIPTION

This command starts a SPI read transaction on the SPI controller specified by the 
spi_id parameter. 
Caller must have asserted chip select to the target SPI device using 
SPI_CS_Select() API mentioned above.

10.1.5 Read Data from SPI, Polled

10.1.5.1 DECLARATION

uint8_t SPI_Data_Read_Polled(
uint8_t spi_id,
uint32_t num_bytes, 
uint8_t *pbuff
);

10.1.5.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

num_bytes The number of bytes to transfer from an external SPI 
flash device to internal SRAM

*pbuff A pointer to a region of SRAM that this function will 
write data read from the SPI flash device

10.1.5.3 OUTPUT

Return code:
SPI_OK 0 Normal return
SPI_BAD_CTRL1Command failed; bad control data or bad SPI id
SPI_TX_TIMEOUT5Transmit timeout failure
SPI_RX_TIMEOUT6Read timeout failure

10.1.5.4 DESCRIPTION

This function will transfer num_bytes of data between an external SPI Flash device 
and the internal SRAM memory. The function only performs the data transfers from the 
SPI device to the area in memory pointed to by pbuff and must be preceded by 
SPI_Transmit_Read(). Transfers are done byte at a time from the SPI controller 
and memory, under firmware control.

This function is blocking. Once invoked, it will not return until all num_bytes have been 
transferred.
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10.1.6 Transfer Data from SPI, Polled

10.1.6.1 DECLARATION

uint32_t SPI_Data_Transfer_Polled(
uint8_t spi_id,
uint32_t cmd_id, 
uint32_t spi_addr,
uint8_t *pbuff,
uint32_t num_bytes
);

10.1.6.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

cmd_id The 8-bit command to be sent to the SPI device.
Spi_addr The 24-bit address to be sent to the SPI device. The 

address occupies the least-significant 24-bits of this 
parameter.

*pbuff A pointer to a region of SRAM that this function will 
write data read from the SPI flash device

num_bytes The number of bytes to transfer from an external SPI 
flash device to internal SRAM

10.1.6.3 OUTPUT

Return code:
SPI_OK 0 Normal return
SPI_BAD_CTRL1Command failed; bad control data or bad SPI id
SPI_BAD_CS2 Command failed; bad chip select 
SPI_BAD_CMD3Command failed; bad command id
SPI_BAD_ADDR4Pointer points to a buffer that is outside the SRAM
SPI_TX_TIMEOUT5Transmit timeout failure
SPI_RX_TIMEOUT6Read timeout failure

10.1.6.4 DESCRIPTION

This function combines SPI_Transmit_Read() with SPI_Data_Read_Polled().

This function is blocking. Once invoked, it will not return until all num_bytes have been 
transferred.

10.1.7 Transfer Data from SPI, DMA

10.1.7.1 DECLARATION

uint32_t SPI_Data_Transfer_DMA(
uint8_t spi_id,
uint32_t cmd_id, 
uint32_t spi_addr,
uint32_t num_bytes, 
uint8_t *pbuff
);
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10.1.7.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

cmd_id The 8-bit command to be sent to the SPI device.
Spi_addr The 24-bit address to be sent to the SPI device. The 

address occupies the least-significant 24-bits of this 
parameter.

Num_bytes The number of bytes to transfer from an external SPI 
flash device to internal SRAM

*pbuff A pointer to a region of SRAM that this function will 
write data read from the SPI flash device

10.1.7.3 OUTPUT

Return code:
SPI_OK 0 Normal return
SPI_BAD_CTRL1Command failed; bad control data or bad SPI id
SPI_BAD_CS2 Command failed; bad chip select 
SPI_BAD_CMD3Command failed; bad command id
SPI_BAD_ADDR4Pointer points to a buffer that is outside the SRAM
SPI_TX_TIMEOUT5Transmit timeout failure
SPI_RX_TIMEOUT6Read timeout failure
SPI_BAD_DMA7Bad DMA; controller not enabled

10.1.7.4 DESCRIPTION

This function performs the SPI_Transmit_Read() and then sets up a DMA channel 
to transfer num_bytes from an external SPI Flash device to a buffer in internal SRAM  
pointed to by *pbuff.

The function is non-blocking. Invoking it starts the DMA controller, which will continue 
to transfer data from an external SPI device to the internal SRAM autonomously. Once 
started, engine will reject further attempts to start a decryption or verify operation until 
after it has completed. Firmware can check the status of the DMA using the SPI_D-
MA_Busy() function.

Note: This function uses DMA Read Channel 10 when spi_id is 0 (for the
Shared SPI) and DMA Read Channel 11 when spi_id is 1 (for the Private
SPI). Other firmware must not use the DMA channel used by SPI_-
Data_Transfer_DMA() when this function is in operation.
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10.1.8 SPI DMA Done

10.1.8.1 DECLARATION

uint8_t SPI_DMA_Busy(
uint8_t spi_id
);

10.1.8.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

10.1.8.3 OUTPUT

Return code:
SPI_DMA_BUSY0SPI DMA controller is busy
SPI_DMA_DONE1SPI DMA controller has completed the transfer

10.1.8.4 DESCRIPTION

This function reports the state of the DMA transaction started by SPI_-
Data_Read_DMA(). When this function reports that the DMA is done, all bytes 
requested by the read request have been transferred from the SPI device to SRAM.

10.1.9 Abort SPI Transaction

10.1.9.1 DECLARATION

void SPI_Abort(
uint8_t spi_id
);

10.1.9.2 INPUT PARAMETERS

spi_id A parameter to identify which SPI controller is to be 
used.
SPI_BUS00SPI controller 0 (shared SPI)
SPI_BUS11SPI controller 1 (private SPI)

10.1.9.3 OUTPUT

None

10.1.9.4 DESCRIPTION

This function will terminate a DMA transaction started by SPI_Data_Read_DMA(). 
There is no indication how much of the DMA transfer completed.
DS50002495C-page 138  2016-2017 Microchip Technology Inc.



SPI
10.2 APPLICATIONS

In application level, user can use ROM SPI APIs mentioned above to perform SPI read, 
following describes a few example how to use these APIs to perform data read from 
external SPI chip.

10.2.1 MACROs Definition

//

// Logical SPI ID for API calls

//

#define TRUE         (1)

#define FALSE        (0)

#define SPI_BUS0_ID          (0)

#define SPI_BUS1_ID          (1)

#define SPI_BUS_MAX          (2)

#define SPI_CS0              (0)

#define SPI_CS1              (1)

#define SPI_CS_MAX           (2)

#define SPI_CS_ASSERT                   (0UL)

#define SPI_CS_DEASSERT                 (1UL)

#define SPI_CMD_READ                    (0x03u)

#define SPI_CMD_READ32                  (0x13u)

#define SPI_CMD_READ_FAST               (0x0Bu)

#define SPI_CMD_READ32_FAST             (0x0Cu)

#define SPI_CMD_READ_FAST_DDR           (0x3Bu)

#define SPI_CMD_READ32_FAST_DDR         (0x3Cu)

#define SPI_CMD_READ_JEDEC_ID           (0x9Fu)

#define SPI_CMD_READ_SFDP               (0x5Au)

#define SPI_READ                        (0UL)

#define SPI_READ_FAST                   (1UL)

#define SPI_READ_FAST_DDR               (2UL)

#define SPI_READ32                      (3UL)

#define SPI_READ32_FAST                 (4UL)

#define SPI_READ32_FAST_DDR             (5UL)

#define SPI_READ_JEDEC                  (6UL)

#define SPI_READ_SFDP                   (7UL)

#define SPI_READ_MAX                    (8UL)

// spi_init spi_config bits

//

// SPI clock b[6:0]

#define SPI_CFG_FREQ_48M                (0ul)

#define SPI_CFG_FREQ_24M                (1ul)

#define SPI_CFG_FREQ_12M                (2ul)

#define SPI_CFG_FREQ_8M                 (3ul)
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10.2.2 Example 1 – general purpose read w/o DMA

Followings are the required APIs and calling sequence as application performs Private 
SPI chip JEDEC read,

/* buffer to store data read from external SPI chip */

Uint8_t SPI_read_buff[4];

/* init PVT‐SPI1 signals – SPI function; */

// need to initialize GPIOs as PVT SPI functionality and its CS#

/* enable PVT‐SPI1 block */

SPI_Power_OnOff(SPI_BUS1_ID, TRUE);

/* configure SPI speed */

SPI_Configure(SPI_BUS1_ID, SPI_CFG_FREQ_24M);

/* assert CS */

SPI_CS_Select(SPI_BUS1_ID, SPI_CS0, GP_SPI_CS_ASSERT);

/* read SPI data – tx SPI command */

SPI_Transmit_Read(SPI_BUS1_ID, SPI_READ_JEDEC, 0ul);

/* read SPI data – read data */

SPI_Data_Read_Polled(SPI_BUS1_ID, 3, SPI_read_buff);

/* de‐assert CS */

API02_SPI_CS_Select(SPI_BUS1_ID, SPI_CS0, GP_SPI_CS_DEASSERT);

Then 3-byte SPI chip’s JEDEC data is stored in SPI_read_buffer[0] ~ SPI_read_buf-
fer[2].

10.2.3 Example 2 – read SPI any location w/o DMA

Followings are the required APIs and calling sequence as application performs Private 
SPI chip any location read,

/* buffer to store data read from external SPI chip */

Uint8_t SPI_read_buff[64];

/* init PVT‐SPI1 signals – SPI function; */

// need to initialize GPIOs as PVT SPI functionality and its CS#

/* enable PVT‐SPI1 block */

SPI_Power_OnOff(SPI_BUS1_ID, TRUE);

/* configure SPI speed */

SPI_Configure(SPI_BUS1_ID, SPI_CFG_FREQ_24M);

/* assert CS */

SPI_CS_Select(SPI_BUS1_ID, SPI_CS0, GP_SPI_CS_ASSERT);

/* read SPI data – tx SPI command and read data */

SPI_Data_Transfer_Polled(SPI_BUS1_ID, SPI_READ_FAST_DDR, 0xFF00, 

SPI_read_buff, 64);

/* de‐assert CS */

API02_SPI_CS_Select(SPI_BUS1_ID, SPI_CS0, GP_SPI_CS_DEASSERT);

Then 64-byte data read from SPI chip’s 0xFF00 to 0xFF3F location is stored in 
SPI_read_buffer[0] ~ SPI_read_buffer[63].
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10.2.4 Example 3 – read SPI any location w/ DMA

Followings are the required APIs and calling sequence as application performs Private 
SPI chip any location read with DMA,

/* buffer to store data read from external SPI chip */

Uint8_t SPI_read_buff[64];

/* init PVT‐SPI1 signals – SPI function; */

// need to initialize GPIOs as PVT SPI functionality and its CS#

/* power on DMA module for SPI/DMA read */

// need to activate DMA block

/* enable PVT‐SPI1 block */

SPI_Power_OnOff(SPI_BUS1_ID, TRUE);

/* configure SPI speed */

SPI_Configure(SPI_BUS1_ID, SPI_CFG_FREQ_24M);

/* assert CS */

SPI_CS_Select(SPI_BUS1_ID, SPI_CS0, GP_SPI_CS_ASSERT);

/* read data via SPI / DMA: DMA interrupt is disabled, apply polling */

SPI_Data_Transfer_DMA(SPI_BUS1_ID, SPI_READ_FAST_DDR, 0xFF00, 64, 

SPI_read_buff);

/* wait SPI/DMA read is done */

while( !SPI_DMA_Done(SPI_BUS1_ID))

{

__NOP();

}

/* de‐assert CS */

API02_SPI_CS_Select(SPI_BUS1_ID, SPI_CS0, GP_SPI_CS_DEASSERT);

Then 64-byte data read from SPI chip’s 0xFF00 to 0xFF3F location is stored in 
SPI_read_buffer[0] ~ SPI_read_buffer[63].
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The function of the Watchdog Timer is to provide a mechanism to detect if the internal 
embedded controller has failed. When enabled, the Watchdog Timer (WDT) circuit will 
generate a WDT Event and reset the embedded controller and it’s subsystem, if the 
user program fails to reload the WDT within a specified length of time known as the 
WDT Interval.

WDT APIs

wdt_start
wdt_stop
wdt_kick

wdt_sleep
wdt_clk_reqd_sts_getwdt

_reset_on_sleep

WDT Peripheral Functions
    p_wdt_enable_set
    p_wdt_enable_clr
    p_wdt_status_get
    p_wdt_status_clr

    p_wdt_kick

    p_wdt_load_write
    p_wdt_load_read

    p_wdt_count_read    

WDT Instance

  WDT control register

  WDT kick register

  WDT Load register

  WDT Count register 

PCR Peripheral Functions
 2016-2017 Microchip Technology Inc. DS50002495C-page 142



WDT
11.1 WDT APIS

The list of WDT APIs:

• wdt_start

• wdt_stop

• wdt_kick

• wdt_sleep

• wdt_clk_reqd_sts_get

• wdt_reset_on_sleep

11.1.1 wdt_start

Function Header 

void wdt_start(uint16_t delay_value)

Description

This API will load the WDT load register, reset the WDT status and start WDT.

Inputs

Outputs

None

11.1.2 wdt_stop

Function Header 

void wdt_stop(void)

Description

This stops the WDT.

Inputs

None

Outputs

None

11.1.3 wdt_kick

Function Header 

void wdt_kick(void)

Description

This sets the WDT kick, thus reloading the WDT reload value. Thus, preventing the 
WDT from resetting the device.

Inputs

None

Input Parameter Description

delay_value Delay value before the WDT fires. The value must be in millisec-
onds (1 – 65536 ms).
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Outputs

None

11.1.4 wdt_sleep

Function Header 

void wdt_sleep(uint8_t sleep_en)

Description

Enable/Disable clock gating on WDT

Inputs

Outputs

None

11.1.5 wdt_clk_reqd_sts_get

Function Header 

uint8_t wdt_clk_reqd_sts_get (void)

Description

Returns clk required status

Inputs

None

Outputs

0(CLK not required), Non-zero (CLK required)

11.1.6 wdt_reset_on_sleep

Function Header 

void wdt_reset_on_sleep (uint8_t reset_en)

Description

Enable/Disable WDT block reset on sleep

Inputs

Outputs

None

Input Parameter Description

sleep_en 1 = Sleep Enable
0 = Sleep Disable

Input Parameter Description

reset_en 1 = Enable Reset on Sleep
0 = Disable Reset on Sleep
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11.2 WDT PERIPHERAL FUNCTIONS

The list of PWM peripheral functions are listed below:

• p_wdt_enable_set

• p_wdt_enable_clr

• p_wdt_status_get

• p_wdt_status_clr

• p_wdt_kick

• p_wdt_load_write

• p_wdt_load_read

• p_wdt_count_read

11.2.1 p_wdt_enable_set

Function Header 

void p_wdt_enable_set  (void )

Description

Enables and starts watchdog timer.

Inputs

None

Outputs

None

11.2.2 p_wdt_enable_clr

Function Header 

void p_wdt_enable_clr  (void)

Description

Disables and stop watchdog timer.

Inputs

None

Outputs

None

11.2.3 p_wdt_status_get

Function Header 

uint8_t p_wdt_status_get (void )

Description

Get the WDT status.

Inputs

None

Outputs

Returns status. If the last reset was caused by an underflow of the WDT, then this sta-
tus is “1” else it’s “0”.
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11.2.4 p_wdt_status_clr

Function Header 

void p_wdt_status_clr (void)

Description

Clears the WDT status. 

Inputs

None

Outputs

None

11.2.5 p_wdt_kick

Function Header 

void p_wdt_kick (void)

Description

When the WDT Enable is set, this function causes the WDT to reload the WDT Load 
Register (WDT_load/delay) value, thus preventing the WDT from resetting the device. 
When the WDT Enable is cleared to ‘0’, this function has no effect.

Inputs

None

Outputs

None

11.2.6 p_wdt_load_write

Function Header 

void p_wdt_load_write (uint16_t count)

Description

Reloads WDT with the count value. 

Inputs

Outputs

None

11.2.7 p_wdt_load_read

Function Header 

uint16_t p_wdt_load_read (void)

Description

Reads the WDT load value. 

Input Parameter Description

count Count value that will be reloaded to WDT
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Inputs

None

Outputs

Count value that will be reloaded to WDT

11.2.8 p_wdt_count_read

Function Header 

uint16_t p_wdt_count_read (void)

Description

Reads the current WDT count.

Inputs

None

Outputs

Current WDT count value
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12.1 INTERRUPT APIS

The list of Interrupt APIs:

• interrupt_init

• interrupt_mode_set

• interrupt_reset

• interrupt_device_enable

• interrupt_device_disable

• interrupt_device_ecia_source_clear

• interrupt_device_ecia_source_get

• interrupt_device_ecia_result_get

• interrupt_device_nvic_enable

• interrupt_device_nvic_priority_set

• interrupt_device_nvic_priority_get

• interrupt_device_nvic_pending_get

• interrupt_device_nvic_pending_set

• interrupt_device_nvic_pending_clear

Usage:

1. Interrupt vector table and ISRs will part of application

2. Initialization:

Application can initialize using interrupt_init function, by specifying NVIC direct 
mode or fully aggregated mode. If in Direct Mode, certain interrupts could be still 
kept aggregated; which needs to be specified using girq_bitmask in interrupt_init 
function.

Example for configuring direct mode:

girq_bitmask_aggregated = (MEC_GIRQ12_BITMASK | 
MEC_GIRQ13_BITMASK | 

MEC_GIRQ15_BITMASK);
interrupt_init(INTERRUPT_MODE_DIRECT, 
girq_bitmask_aggregated);

3. Individual blocks can enable their interrupts using interrupt_device_enable func-
tion.

Example:

interrupt_device_enable (BTMR0_IROUTE);
interrupt_device_enable (BTMR1_IROUTE);
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4. Application can use other functions, based on need basis.

Example to clear source in ECIA:

interrupt_device_ecia_source_clear(BTMR0_IROUTE);

12.1.1 interrupt_init

Function Header 

void interrupt_init(uint8_t mode, uint32_t girq_bitmask)

Description

Initialize and configure Interrupt mode

Note 1: All GPIO’s and wake capable sources are always aggregated! GPIO’s 
interrupts will still work in direct mode. Block wakes are not be routed to 
the processor in direct mode. 

2: This function disables and enables global interrupt.

Inputs

Outputs
None
Example Usage

Examples for configuring interrupt mode. The effect of the interrupt configuration on 
Basic Timer 4 (timer4) interrupt is provided as an example.

A. If one is using fully aggregated mode, then we would need to call as follows:

  interrupt_init(0, 0);

In this case direct mode won’t work. And timer4 interrupt will be aggregated (GIRQ23 
bit5)

B. If one is using direct mode; then one would to need to call as follows:

  interrupt_init(1, 0);

In this case timer4 interrupt would be direct.

C. If one is using direct mode; but wants timer4 to be aggregated to GIRQ23; then we 
would need to specify GIRQ23 aggregated as follows:

  interrupt_init(1, MEC_GIRQ23_BITMASK);

In this case timer4 interrupt would be aggregated.

Note that interrupt_mode_set function is called internally interrupt_init function; so 
application might not have a need to use interrupt_mode_set API.

Input Parameter Description

mode 1 – Direct Mode, 0 – Fully aggregated mode

girq_bitmask Bitmask of GIRQ to be configured as aggregated. This 
parameter is only applicable in direct mode.
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12.1.2 interrupt_mode_set

Function Header 

void interrupt_mode_set(uint8_t mode)

Description

Set interrupt routing mode to aggregated or direct.

NVIC, ECIA Routing Policy 

In Direct Mode, some interrupts could be configured to be used as aggregated.

Configuration used for direct mode:

1. Set ECS Interrupt Direct enable bit.         

2. If GIRQn aggregated set Block Enable bit.

3. If GIRQn direct then clear Block Enable bit and enable individual NVIC inputs.

Configuration used for aggregated mode:

1. Set ECS Interrupt Direct enable bit.

2. Set all Block Enable bits

Inputs

Outputs

None

12.1.3 interrupt_reset

Function Header 

void interrupt_reset(void)

Description

Clears all individual interrupts Enables and Source in ECIA, and clears all NVIC exter-
nal enables and pending bits.

Inputs

None

Outputs

None

12.1.4 interrupt_device_enable

Function Header 

void interrupt_device_enable(uint32_t dev_iroute)

Input Parameter Description

mode 1 – Direct Mode, 0 – Fully aggregated mode
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Description

Enables interrupt for a device

Inputs

Outputs

None

12.1.5 interrupt_device_disable

Function Header 

void interrupt_device_disable(uint32_t dev_iroute)

Description

Disables interrupt for a device

Inputs

Outputs

None

12.1.6 interrupt_device_ecia_source_clear

Function Header 

void interrupt_device_ecia_source_clear(uint32_t dev_iroute)

Description

Clear Source in the ECIA for the device

Inputs

Outputs

None

Note: This function disables and enables global interrupt.

Input Parameter Description

dev_iroute device IROUTING information

Note: This function disables and enables global interrupt.

Input Parameter Description

dev_iroute device IROUTING information

Input Parameter Description

dev_iroute device IROUTING information
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12.1.7 interrupt_device_ecia_source_get

Function Header 

uint32_t interrupt_device_ecia_source_get(uint32_t dev_iroute)

Description

Get the Source bit in the ECIA for the device

Inputs

Outputs

0 if source bit not set; else non-zero value

12.1.8 interrupt_device_ecia_result_get

Function Header 

uint32_t interrupt_device_ecia_result_get(uint32_t dev_iroute)

Description

Get the Result bit in the ECIA for the device

Inputs

Outputs

0 if result bit not set; else non-zero value

12.1.9 interrupt_device_nvic_enable

Function Header 

void interrupt_device_nvic_enable(uint32_t dev_iroute)

Description

Enable/Disable the NVIC (in the NVIC controller) for the device

Note 1: Recommended to use interrupt_device_enable, interrupt_device_disable 
to enable/disable interrupts for the device, since those APIs configure 
ECIA as well.

2: This function disables and enables global interrupt.

Inputs

Outputs

None

Input Parameter Description

dev_iroute device IROUTING information

Input Parameter Description

dev_iroute device IROUTING information

Input Parameter Description

dev_iroute device IROUTING information

en_flag 1 = Enable the NVIC IRQ, 0 = Disable the NVIC IRQ
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12.1.10 interrupt_device_nvic_priority_set

Function Header 

void interrupt_device_nvic_priority_set(uint32_t dev_iroute)

Description

Set NVIC priority for specified peripheral interrupt 

Inputs

Outputs

None

12.1.11 interrupt_device_nvic_priority_get

Function Header 

uint8_t interrupt_device_nvic_priority_get(uint32_t dev_iroute)

Description

Return NVIC priority for the device’s interrupt

Inputs

Outputs

NVIC Priority

12.1.12 interrupt_device_nvic_pending_set

Function Header 

void interrupt_device_nvic_pending_set(uint32_t dev_iroute)

Description

Set NVIC pending for interrupt source

Inputs

Note: If ECIA is in aggregated mode, the priority affects all interrupt sources in the
GIRQ.

Input Parameter Description

dev_iroute device IROUTING information

nvic_pri NVIC Priority

Input Parameter Description

dev_iroute device IROUTING information

Input Parameter Description

dev_iroute device IROUTING information
 2016-2017 Microchip Technology Inc. DS50002495C-page 153



CEC/MEC Family Peripheral Interface User’s Guide
Outputs

None

12.1.13 interrupt_device_nvic_pending_get

Function Header 

uint8_t interrupt_device_nvic_pending_get (uint32_t dev_iroute)

Description

Return NVIC pending for the device

Inputs

Outputs

0 (not pending), 1 (pending in NVIC)

12.1.14 interrupt_device_nvic_pending_clear

Function Header 

void interrupt_device_nvic_pending_clear(uint32_t dev_iroute)

Description

Clears NVIC pending for interrupt source

Inputs

Outputs

0 (not pending), 1 (pending in NVIC) — before clear

12.2 INTERRUPT ECIA PERIPHERAL FUNCTIONS

The list of Interrupt ECIA (EC Interrupt Aggregator) Peripheral Functions:

• p_interrupt_ecia_block_enable_set

• p_interrupt_ecia_block_enable_bitmask_set

• p_interrupt_ecia_block_enable_get

• p_interrupt_ecia_block_enable_all_set

• p_interrupt_ecia_block_enable_clr

• p_interrupt_ecia_block_enable_bitmask_clr

• p_interrupt_ecia_block_enable_all_clr

• p_interrupt_ecia_block_irq_status_get

• p_interrupt_ecia_block_irq_all_status_get

Input Parameter Description

dev_iroute device IROUTING information

Note: This function disables and enables global interrupt.

Input Parameter Description

dev_iroute device IROUTING information
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• p_interrupt_ecia_girq_source_clr

• p_interrupt_ecia_girq_source_get

• p_interrupt_ecia_girq_enable_set

• p_interrupt_ecia_girq_enable_clr

• p_interrupt_ecia_girq_enable_get

• p_interrupt_ecia_girq_result_get

• p_interrupt_ecia_girqs_source_reset

• p_interrupt_ecia_girqs_enable_reset

• p_interrupt_control_set

• p_interrupt_control_get

12.2.1 p_interrupt_ecia_block_enable_set

Function Header 

void p_interrupt_ecia_block_enable_set(uint8_t girq_id)

Description

Enable specified GIRQ in ECIA block

Inputs

Outputs

None

12.2.2 p_interrupt_ecia_block_enable_bitmask_set

Function Header 

void p_interrupt_ecia_block_enable_bitmask_set(uint32_t girq_bitmask)

Description

Enable GIRQs in ECIA block

Inputs

Outputs

None

12.2.3 p_interrupt_ecia_block_enable_get

Function Header 

uint8_t p_interrupt_ecia_block_enable_get(uint8_t girq_id)

Description

Check if specified GIRQ block enabled or not

Input Parameter Description

girq_id GIRQ Id

Input Parameter Description

girq_bitmask Bitmask of GIRQs to be enabled in ECIA Block
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Inputs

Outputs

1 if the particular GIRQ block enabled, else 0

12.2.4 p_interrupt_ecia_block_enable_all_set

Function Header 

void p_interrupt_ecia_block_enable_all_set(void)

Description

Set all GIRQ block enables

Inputs

None

Outputs

None

12.2.5 p_interrupt_ecia_block_enable_clr

Function Header 

void p_interrupt_ecia_block_enable_clr(uint8_t girq_id)

Description

Clear specified GIRQ in ECIA Block

Inputs

Outputs

None

12.2.6 p_interrupt_ecia_block_enable_bitmask_clr

Function Header 

void p_interrupt_ecia_block_enable_bitmask_clr(uint32_t girq_bitmask)

Description

Clear GIRQs in ECIA Block

Inputs

Input Parameter Description

girq_id GIRQ Id

Input Parameter Description

girq_id GIRQ Id

Input Parameter Description

girq_bitmask Bitmask of GIRQs to be cleared in ECIA Block
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Outputs

None

12.2.7 p_interrupt_ecia_block_enable_all_clr

Function Header 

void p_interrupt_ecia_block_enable_all_clr(void)

Description

Clears all GIRQ block enables

Inputs

None

Outputs

None

12.2.8 p_interrupt_ecia_block_irq_status_get

Function Header 

uint32_t p_interrupt_ecia_block_irq_status_get(uint8_t girq_id)

Description

Get status of GIRQ in ECIA Block

Inputs

Outputs

0 if status bit not set; else non-zero value

12.2.9 p_interrupt_ecia_block_irq_all_status_get

Function Header 

uint32_t p_interrupt_ecia_block_irq_all_status_get(void)

Description

Reads the Block IRQ Vector Register

Inputs

Outputs

32-bit value

Input Parameter Description

girq_id GIRQ Id

Input Parameter Description

girq_id GIRQ Id
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12.2.10 p_interrupt_ecia_girq_source_clr

Function Header 

void p_interrupt_ecia_girq_source_clr(int16_t girq_id, uint8_t bitnum)

Description

Clear specified interrupt source bit in GIRQx

Inputs

Outputs

None

12.2.11 p_interrupt_ecia_girq_source_get

Function Header 

uint32_t p_interrupt_ecia_girq_source_get(int16_t girq_id, uint8_t bitnum)

Description

Read the specified interrupt source bit in GIRQx

Inputs

Outputs

0 if source bit not set; else non-zero value

12.2.12 p_interrupt_ecia_girq_enable_set

Function Header 

void p_interrupt_ecia_girq_enable_set(uint16_t girq_id, uint8_t bitnum)

Description

Enable the specified interrupt in GIRQx

Inputs

Outputs

None

Input Parameter Description

girq_id GIRQ Id

bitnum Bit number —[0, 31]

Input Parameter Description

girq_id GIRQ Id

bitnum Bit number —[0, 31]

Input Parameter Description

girq_id GIRQ Id

bitnum Bit number —[0, 31]
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12.2.13 p_interrupt_ecia_girq_enable_clr

Function Header 

void p_interrupt_ecia_girq_enable_clr(uint16_t girq_id, uint8_t bitnum)

Description

Disable the specified interrupt in GIRQx

Inputs

Outputs

None

12.2.14 p_interrupt_ecia_girq_enable_get

Function Header 

uint32_t p_interrupt_ecia_girq_enable_get (uint16_t girq_id, uint8_t bitnum)

Description

Read the status of the specified interrupt in GIRQx

Inputs

Outputs

0 if enable bit not set; else non-zero value

12.2.15 p_interrupt_ecia_girq_result_get

Function Header 

uint32_t p_interrupt_ecia_girq_result_get (int16_t girq_id, uint8_t bitnum)

Description

Read the result bit of the interrupt in GIRQx

Inputs

Outputs

0 if enable bit not set; else non-zero value

Input Parameter Description

girq_id GIRQ Id

bitnum Bit number —[0, 31]

Input Parameter Description

girq_id GIRQ Id

bitnum Bit number —[0, 31]

Input Parameter Description

girq_id GIRQ Id

bitnum Bit number —[0, 31]
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12.2.16 p_interrupt_ecia_girqs_source_reset

Function Header 

void p_interrupt_ecia_girqs_source_reset(void)

Description

Clear all aggregator GIRQn status registers

Inputs

None

Outputs

None

12.2.17 p_interrupt_ecia_girqs_enable_reset

Function Header 

void p_interrupt_ecia_girqs_enable_reset(void)

Description

Clear all aggregator GIRQn enables

Inputs

None

Outputs

None

12.2.18 p_interrupt_control_set

Function Header 

void p_interrupt_control_set(uint8_t nvic_en_flag)

Description

Function to set interrupt control

Inputs

Outputs

None

12.2.19 p_interrupt_control_get

Function Header 

uint8_t p_interrupt_control_get(void)

Description

Read interrupt control

Inputs

0 = Alternate NVIC disabled, 1 = Alternate NVIC enabled

Input Parameter Description

nvic_en_flag 0 = Alternate NVIC disabled, 1 = Alternate NVIC enabled
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Outputs

None

12.3 INTERRUPT NVIC PERIPHERAL FUNCTIONS

The list of Interrupt NVIC Peripheral Functions:

• p_interrupt_nvic_enable

• p_interrupt_nvic_extEnables_clr

• p_interrupt_nvic_enpend_clr

• p_interrupt_nvic_priorities_default_set

• p_interrupt_nvic_priorities_set

12.3.1 p_interrupt_nvic_enable

Function Header 

void p_interrupt_nvic_enable(IRQn_Type nvic_num, uint8_t en_flag)

Description

Enable/Disable the NVIC IRQ in the NVIC interrupt controller

Inputs

Outputs

None

12.3.2 p_interrupt_nvic_extEnables_clr

Function Header 

void p_interrupt_nvic_extEnables_clr(void)

Description

Clear all NVIC external enables

Inputs

None

Outputs

None

12.3.3 p_interrupt_nvic_enpend_clr

Function Header 

void p_interrupt_nvic_enpend_clr(void)

Description

Clear all NVIC external enables and pending bits

Input Parameter Description

nvic_num NVIC number (see enum IRQn_Type)

en_flag 1 = Enable the NVIC IRQ, 0 = Disable the NVIC IRQ
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Inputs

None

Outputs

None

12.3.4 p_interrupt_nvic_ priorities_default_set

Function Header 

void p_interrupt_nvic_priorities_default_set(void)

Description

Set NVIC external priorities to POR value

Inputs

None

Outputs

None

12.3.5 p_interrupt_nvic_priorities_set

Function Header 

void p_interrupt_nvic_priorities_set(uint8_t new_pri)

Description

Set NVIC external priorities to specified priority (0 — 7)

NVIC highest priority is the value 0, lowest is all 1’s. Each external interrupt has an 8-bit 
register and the priority is left justified in the registers. MECxxx implements 8 priority 
levels or bits [7:5] in the register. Lowest priority = 0xE0

Inputs

Outputs

None

Input Parameter Description

new_pri New Priority
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Chapter 13.  Hibernation Timer
13.1 HIBERNATION TIMER APIS

The list of Hibernation Timer APIs:

• htimer_enable

• htimer_disable

• htimer_reload

13.1.1 htimer_enable

Function Header 

void htimer_enable(uint8_t htimer_id, uint16_t preload_value, uint8_t resolu-
tion_mode)

Description

This function enables the hibernation timer by programming the preload value.

Inputs

Outputs

None

13.1.2 htimer_disable

Function Header 

void htimer_disable(uint8_t htimer_id)

Description

This function disables the hibernation timer by programming the preload value as 0. 

Inputs

Input Parameter Description

htimer_id Hibernation Timer ID

preload_value 16-bit preload count value

resolution mode 0 – The Hibernation Timer has a resolution of 30.5us per 
LSB, which yield a maximum time of ~2 seconds.

1 — The Hibernation Timer has a resolution of 0.125s per 
LSB, which yield a maximum time in excess of 2 hours.

Input Parameter Description

htimer_id Hibernation Timer ID
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Outputs

None

13.1.3 htimer_reload

Function Header 

void htimer_reload(uint8_t htimer_id, uint16_t reload_value)

Description

This function programs new preload value for the Hibernation Timer.

Inputs

Outputs

None

13.2 HIBERNATION TIMER PERIPHERAL FUNCTIONS

The list of Hibernation Timer Peripheral functions:

• p_htimer_preload_set

• p_htimer_resolution_set

• p_htimer_count_get

13.2.1 p_htimer_preload_set

Function Header 

void p_htimer_preload_set(uint8_t htimer_id, uint16_t preload_value)

Description

This function is used to set the Hibernation Timer 16-bit Preload value.

Inputs

Outputs

None

Input Parameter Description

   htimer_id  Hibernation Timer ID

   reload_value  16-bit reload count value

Note: Setting the preload with a non-zero value starts the hibernation timer to
down count.
Setting the preload to 0 disables the hibernation counter.

Input Parameter Description

htimer_id  Hibernation Timer ID

preload_value  16-bit preload count value
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13.2.2 htimer_resolution_set

Function Header 

void p_htimer_resolution_set(uint8_t htimer_id, uint8_t resolution_mode)

Description

This function is used to set the Hibernation Timer resolution.

Inputs

Outputs

None

13.2.3 htimer_count_get

Function Header 

uint16_t p_htimer_count_get(uint8_t htimer_id)

Description

This function returns the Hibernation Timer current count value.

Inputs

Outputs

16-bit count value

Input Parameter Description

htimer_id  Hibernation Timer ID

resolution mode  0 – The Hibernation Timer has a resolution of 30.5us per LSB, 
which yield a maximum time of ~2 seconds.

1 — The Hibernation Timer has a resolution of 0.125s per 
LSB, which yield a maximum time in excess of 2 hours.

Input Parameter Description

htimer_id Hibernation Timer ID
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Chapter 14.  RTC
14.1 RTC PERIPHERAL FUNCTIONS

List of RTC peripheral Functions:

• Get and Set seconds

- P_RTC_seconds_set

- P_RTC_seconds_get

• Get and Set Minutes

- P_RTC_minutes_set

- P_RTC_minutes_get

• Get and Set Hours

- P_RTC_ hour_ set

- P_RTC _hour_get

- P_RTC_hour_ampm_get

• Get and Set Day of Week

- P_RTC _dayofweek_set

- P_RTC _dayofweek_get

• Get and Set Day of Month

- P_RTC _dayofmonth_set

- P_RTC _dayofmonth_get

• Get and Set Month

- P_RTC_month_set

- P_RTC_month_get

• Get and Set Year

- P_RTC _year_set

- P_RTC _year_get

• Set Alarm

- P_RTC _seconds_alarm_set

- P_RTC _minutes_alarm_set

- P_RTC _hour_alarm_set

- P_RTC _dayofweek_alarm_set

- P_RTC_month_alarm_set

• RTC Control and Flags

- P_RTC_Enable

- P_RTC_SleepEnable

- P_RTC_HostClk

- P_RTC_Reset

- P_RTC_alarm_enable

- P_RTC_ReadIntFlags

• Daylight savings

- P_RTC_DaylightSavingsforward

- P_RTC_DaylightSavingsBackward
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• Time Datamode

- P_RTC _datamode_get

- P_RTC _datamode _set

• Time Format

- P_RTC _hourformat_set

- P_RTC _hourformat_get

• Update Busy

- P_RTC_updateBusy

14.1.1 p_RTC _seconds_set

Function Header

Uint8_t p_RTC _seconds_set (uint8_t seconds);

Description

Sets the seconds of RTC

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.2 p_RTC _seconds_get

Function Header

Uint8_t p_RTC _seconds_get (void);

Description

Get the seconds of RTC

Inputs

None

Output

Returns the value of seconds reflected by the RTC registers

14.1.3 P_RTC _minutes_set

Function Header

Uint8_t p_RTC _minutes_set (uint8_t minutes);

Description

Sets the minutes of RTC

Input 
parameter

Description

Seconds An unsigned 8 bit integer specifying the seconds of RTC. The values can be of 
the range 0 to 59.
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Inputs

Output
RTC_UPDATE_SUCCESS – the requested operation was successful
RTC_UPDATE_FAIL – Unable to process requested operation
RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.4 p_RTC _minutes_get

Function Header

Uint8_t p_RTC _minutes_get (void);

Description

Returns the minutes of RTC

Inputs

None

Output

Returns the value of minutes reflected by the RTC registers

14.1.5 p_RTC _hour_set

Function Header

Uint8_t p_RTC _hour_set(uint8_t hour, uint8_t ampmMode);

Description

Sets the hour value of RTC

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

Input 
parameter

Description

Seconds An unsigned 8 bit integer specifying the minutes of RTC. The values can be 
of the range 0 to 59.

Input 
parameter

Description

hour An unsigned 8 bit integer specifying the hour value of RTC. Based on the hour 
format, the value can range from 1 to 12 (for 12-hour mode) or 0-23 (for 24-hour 
mode)

ampmMode An unsigned 8 bit integer specifying the AM/PM mode. The permitted values are
RTC_HOUR_AM
RTC_HOUR_PM
RTC_HOUR_MODE24 (for 24 hour mode, am/pm is immaterial)
DS50002495C-page 168  2016-2017 Microchip Technology Inc.



RTC
14.1.6 p_RTC _hour_get

Function Header

Uint8_t p_RTC _hour_get (void);

Description

Get the hour value of RTC

Inputs

None

Output

Returns the value of hour reflected by the RTC registers

14.1.7 p_RTC_hour_ampm_get

Function Header

Uint8_t p_RTC_hour_ampm_get(void)

Description

Returns the HOUR_AM_PM value in RTC Registers.

Input

None

Output

An unsigned 8 bit integer which the HOUR_AM_PM value of RTC registers. If 0, it indi-
cates AM and if 1 it indicates PM.

14.1.8 p_RTC _dayofweek_set

Function Header

Uint8_t p_RTC _dayofweek_set (DAYS dayofweek);

Description

Sets the day of week of RTC

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

Input 
parameter

Description

dayofweek An enumerated type indicating the day of the week.
Enum DAYS{SUNDAY = 1 , MONDAY, TUESDAY, WEDNESDAY, THURSDAY, 

FRIDAY, SATURDAY};
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14.1.9 p_RTC _dayofweek_get

Function Header

DAYS p_RTC _dayofweek_get (void);

Description

Get the day of the week from RTC registers.

Inputs

None

Output

Returns an enumerated type reflecting the day of the week of RTC registers.

14.1.10 p_RTC _dayofmonth_set

Function Header

Uint8_t p_RTC _dayofmonth_set (uint8_t dayofmonth);

Description

Sets the day of month of RTC

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.11 p_RTC _dayofmonth_get

Function Header

Uint8_t p_RTC _dayofmonth_get (void);

Description

Get the day of the month of RTC

Inputs

None

Output

An unsigned 8 bit integer that indicates the day of the month. The values can range 
from 1 to 31.

Input 
parameter

Description

dayofmonth An unsigned 8 bit integer that indicates the day of the month. The values can 
range from 1 to 31.
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14.1.12 p_RTC_month_set

Function Header

Uint8_t p_RTC_month_set(uint8_t month)

Description

Sets the month value in RTC Registers.

Input

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.13 p_RTC_month_get

Function Header

Uint8_t p_RTC_month_get(void)

Description

Gets the month value from RTC registers.

Input

None

Output

Returns the month value from RTC registers.

14.1.14 p_RTC _year_set

Function Header

Uint8_t p_RTC _year_set(uint8_t year);

Description

Set the year value in RTC Regsiters.

Inputs

Outputs

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

Input 
parameter

Description

month An unsigned 8 bit integer that indicates the month. The values can range 
from 1 to 31.

Input 
parameter

Description

year An unsigned 8 bit integer indicating the year. The value can range 
from 0 (2000) to 99 (2099) 
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14.1.15 p_RTC _year_get

Function Header

uint16_t p_RTC _year_get(void);

Description

Get the year value from RTC registers.

Inputs

None

Outputs

An unsigned 8 bit integer that returns the year value of RTC. The value can range from 
0 (2000) to 99 (2099).

14.1.16 p_RTC _seconds_alarm_set

Function Header

uint8_t p_RTC _seconds_alarm_set(uint8_t seconds_alarm);

Description

Programs the seconds’ value form which alarm must be triggered.

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.17 p_RTC _minutes_alarm_set

Function Header

uint8_t p_RTC_set_minutes_alarm(uint8_t minutes_alarm);

Description

Programs the minutes’ value form which alarm must be triggered.

Inputs

Input 
parameter

Description

seconds_alarm An unsigned 8 bit integer indicating the second value for which alarm should 
be triggered. The alarm value should be in the range 0 to 59. To disable this 
alarm, RTC_ALARM_DISABLE (0xC0) should be used.

Input 
parameter

Description

minutes_alarm An unsigned 8 bit integer indicating the minute’s value for which alarm 
should be triggered. The alarm value should be in the range 0 to 59. To dis-
able this alarm, RTC_ALARM_DISABLE (0xC0) should be used.
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Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.18 p_RTC _hour_alarm_set

Function Header

uint8_t p_RTC _hour_alarm_set(uint8_t hour_alarm);

Description

Programs the hour value form which alarm must be triggered.

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy 

14.1.19 p_RTC _dayofweek_alarm_set

Function Header

uint8_t p_RTC _dayofweek_alarm_set(uint8_t dayofweek);

Description

Programs the week value form which alarm must be triggered.

Inputs

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

Input 
parameter

Description

hour_alarm An unsigned 8 bit integer indicating the hour value for which alarm should be 
triggered. This value must be provided based on the way RTC is configured 
(12-Hour or 24-Hour Format). To disable this alarm, RTC_ALARM_DISABLE 
(0xC0) should be used.

Input 
parameter

Description

dayofweek An unsigned 8 bit integer indicating the week value for which alarm should 
be triggered. To disable this alarm, RTC_ALARM_DISABLE (0xC0) should 
be used.
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14.1.20 p_RTC_month_alarm_set

Function Header

Uint8_t p_RTC_month_alarm_set(uint8_t month_alarm)

Description

Configure the month alarm value in RTC registers.

Input

Output

RTC_UPDATE_SUCCESS – the requested operation was successful

RTC_UPDATE_FAIL – Unable to process requested operation

RTC_HW_BUSY – Unable to update value because RTC H/W is busy

14.1.21 p_RTC_Enable 

Function Header

Void p_RTC_enable(bool En)

Description

Enables or disables the block by setting the Block Enable bit in RTC Control register.

Input

Output

None

14.1.22 p_RTC_SleepEnable

Function Header

Void p_RTC_sleep(bool En)

Description

Triggers sleep mode of RTC by setting the Sleep bit in PCR registers.

Input

Input 
parameter

Description

month_alarm An unsigned 8 bit integer indicating the month value for which alarm should 
be triggered. To disable this alarm, RTC_ALARM_DISABLE (0xC0) should 
be used.

Input 
parameter

Description

En A Boolean value to control enable disable of RTC block. If block is to be 
enabled, set the value to true, false otherwise.

Input 
parameter

Description

En A Boolean value to control enable/disable sleep mode of RTC block. If sleep 
is to be enabled, set the value to true, false otherwise.
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Output

None

14.1.23 p_RTC_HostClk

Function Header

Bool p_RTC_HostClk(void)

Description

Checks if the RTC block requires host clock.

Input

None

Output

Returns true if Host clock is required, false otherwise.

14.1.24 p_RTC_Reset

Function Header

Void p_RTC_reset(void)

Description

Assert the soft reset of RTC. The Soft Reset bit is self-clearing and need not be cleared.

Input

None

Output

None

14.1.25 p_RTC_alarm_enable

Function Header

Void p_RTC_alarm_enable(bool En, bool Ien)

Description

Enable or disables alarms and associated interrupts

Input

Output

None

Input 
parameter

Description

En A Boolean value to control enable/disable alarms of RTC block. If alarm is to 
be enabled, set the value to true, false otherwise.

Ien A Boolean value to control enable/disable interrupts associated with alarms 
of RTC block. If interrupt is to be enabled, set the value to true, false other-
wise.
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14.1.26 p_RTC_ReadIntFlags 

Function Header

Uint8_t p_RTC_ReadIntFlags(void)

Description

Reads and returns the interrupt flags of RTC. The register is read-clear. So, once the 
status is read, the flags are cleared.

Input

None

Output

An 8 bit unsigned integer reflecting the interrupt flags of RTC. The bit definition of the 
return value is presented below.

14.1.27 p_RTC_daylight_savings_forward

Function Header

Uint8_t p_RTC_daylight_savings_forward(DAYLIGHT_SAVINGS forward)

Description

Loads data into registers for changing daylight savings forward.

Input

Output

--unknown—

Bit Number Description

0-3 Not Applicable

4 UPDATE_ENDED_INTERRUPT_FLAG

5 ALARM_FLAG

6 PERIODIC_INTERRUPT_FLAG

7 INTERRUPT_REQUEST_FLAG

Input 
Parameter

Description

forward A parameter of the predefined type DAYLIGHT_SAVINGS wherein the val-
ues will reflect the amount of adjustment in time required.
The description of DAYLIGHT_SAVINGS is presented below
struct DAYLIGHT_SAVINGS
{
     Bool am; // if true, sets the time to AM, else sets the time to PM
     Uint8_t hour; // hour value required for daylight saving compensation
     Uint8_t week; // week value required for daylight saving compensation
     DAYS dayofweek; // day value required for daylight saving compensation
     Uint8_t month; // month value required for daylight saving compensation
};
DS50002495C-page 176  2016-2017 Microchip Technology Inc.



RTC
14.1.28 p_RTC_daylight_savings_backward

Function Header

uint8_t p_RTC_daylight_savings_backward(DAYLIGHT_SAVINGS backward)

Description

Loads data into registers for changing daylight savings backward.

Input

Output

--unknown—

14.1.29 p_RTC _datamode_get

Function Header

bool p_RTC _datamode_get(void)

Description

Returns the datamode configured in RTC.

Inputs

None

Output

Returns a Boolean value which, if true, indicates that the data mode is Binary, if false 
indicates that the data mode is in BCD. 

14.1.30 p_RTC _datamode_set

Function Header

Void p_RTC _datamode_set(bool format)

Description

Sets the data mode of RTC.

Inputs

Input 
Parameter

Description

forward A parameter of the predefined type DAYLIGHT_SAVINGS wherein the val-
ues will reflect the amount of adjustment in time required.
The description of DAYLIGHT_SAVINGS is presented below
struct DAYLIGHT_SAVINGS
{
     Bool am; // if true, sets the time to AM, else sets the time to PM
     Uint8_t hour; // hour value required for daylight saving compensation
     Uint8_t week; // week value required for daylight saving compensation
     DAYS dayofweek; // day value required for daylight saving compensation
     Uint8_t month; // month value required for daylight saving compensation
};

Input 
Parameter

Description

Format A Boolean value which, if true, indicates that the data mode should be set to 
Binary. If False, the data mode should be set to BCD.
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Output

None

14.1.31 p_RTC _hourformat_set

Function Header

Void p_RTC _hourformat_set(bool format)

Description

Sets the hour format to either 24-Hour mode or 12-Hour Mode.

Input

Output

None

14.1.32 p_RTC_get_hourformat

Function Header

Bool p_RTC _hourformat_get(void)

Description

Get the hour format configured in RTC.

Inputs

None

Outputs

Returns a Boolean value, if true, indicates that the hour format is 24-hour and if false, 
indicates that the hour format is 12-hour.

14.1.33 p_RTC_DaylightSavingsForward

Function Header

Void p_RTC_DaylightSavingsForward(DAYLIGHT_SAVINGS forward)

Description

Configures the daylight savings forward registers of RTC based on input provided

Input 
Parameter

Description

Format A Boolean value, if true, indicates that the hour format should be set to 
24-hour and if false, indicates that the hour format should be set to 12-hour.
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Input

Output

None

14.1.34 p_RTC_DaylightSavingsForward

Function Header

Void p_RTC_DaylightSavingsForward(DAYLIGHT_SAVINGS forward)

Description

Configures the daylight savings forward registers of RTC based on input provided.

Input

Output

None

14.1.35 p_RTC_DaylightSavingsBackward

Function Header

Void p_RTC_DaylightSavingsBackward(DAYLIGHT_SAVINGS backward)

Description

Configures the daylight savings backward registers of RTC based on input provided.

Input 
Parameter

Description

forward A data structure of the type DAYLIGHT_SAVINGS. Its description is pre-
sented below.
Struct DAYLIGHT_SAVINGS {
    uint8_t am_pm;
    uint8_t hour;
    uint8_t week;
    DAYS dayofweek;
    uint8_t month; };

Input 
Parameter

Description

forward A data structure of the type DAYLIGHT_SAVINGS. Its description is pre-
sented below.
Struct DAYLIGHT_SAVINGS {
    uint8_t am_pm;
    uint8_t hour;
    uint8_t week;
    DAYS dayofweek;
    uint8_t month; };
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Input

Output

None

14.2 RTC APIS

14.2.1 RTC_init

Function Header

void_t RTC_init(void)

Description

This api initializes the RTC by configuring datamode, hourformat and enables RTC 
Block.

Input

None

Output

None

14.2.2 RTC_start

Function Header

void RTC_start(void)

Description

Disables sleep mode of RTC

Inputs

None

Output

None

14.2.3 RTC_sleep

Function Header

void RTC_sleep(void)

Description

Suspends RTC Peripheral activity.

Input 
Parameter

Description

backward A data structure of the type DAYLIGHT_SAVINGS. Its description is pre-
sented below.
Struct DAYLIGHT_SAVINGS {
    uint8_t am_pm;
    uint8_t hour;
    uint8_t week;
    DAYS dayofweek;
    uint8_t month; };
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Input

None

Ouput

None

14.2.4 RTC_time_set

Function Header

Uint8_t RTC_time_set(TIME time)

Description

Configures the time of RTC

Input

Output

RTC_SUCCESS – If the requested operations were successful.

RTC_FAIL – If the requested operations could not be completed.

14.2.5 RTC_dayofweek_set

Function Header

Uint8_t RTC_dayofweek_set(DAYS day)

Description

Sets the day of the week in RTC Registers.

Input

Output

RTC_SUCCESS – If the requested operations were successful.

RTC_FAIL – If the requested operations could not be completed.

Input 
Parameters

Description

Time A Parameter of the type TIME. The description of TIME is given below
struct TIME{
     Uint8_t seconds; // values from 0 to 59
     Uint8_t minutes; // values from 0 to 59
     Uint8_t hour; // based on hourformat, vales can be 1-12 or 0-23
     Uint8_t ampm_mode; // Values can be RTC_HOUR_AM, 
RTC_HOUR_PM, RTC_HOUR_MODE24
}

Input 
parameter

Description

dayofweek An enumerated type indicating the day of the week.
Enum DAYS{SUNDAY = 1 , MONDAY, TUESDAY, WEDNESDAY, THURS-
DAY, FRIDAY, SATURDAY};
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14.2.6 RTC_dayofweek_get

Function Header

DAYS RTC_dayofweek_get(void)

Description

Gets the Day of the week from RTC Registers.

Input

None

Output

An enumerated type indicating the day of the week.

14.2.7 RTC_date_set

Function Header

Uint8_t RTC_date_set(DATE date)

Description

Configures the date of RTC.

Input

Output

RTC_SUCCESS – If the requested operations were successful.

RTC_FAIL – If the requested operations could not be completed.

14.2.8 RTC_time_get

Function Header

TIME RTC_time_get(void)

Description

Returns the time as reflected by RTC peripheral

Input

None

Output

Returns a Data of the type TIME which indicates the current time as reflected in the 
RTC peripheral. 

Input Parameters Description

date A Parameter of the type DATE. The description of DATE is given below
struct DATE{
     uint8_t dayofmonth; // Values from 1 to 31
     Uint8_t month; // values from 1 to 12
     Uint8_t year; // values form 0(2000) to 99 (2099)
}
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14.2.9 RTC_date_get

Function Header

DATE RTC_date_get(void)

Description

Gets the date from the RTC peripheral.

Input

None

Output

Returns a Data of the type DATE which indicates the current date as reflected in the 
RTC peripheral.

14.2.10 RTC_AlarmEventOccured

Function Header

bool RTC_AlarmEventOccured(unsigned char * status)

Description

This API checks if an alarm event has occurred. Once this API is called, the flag bits of 
RTC are cleared.

Input

Output

A Boolean value which if true indicates that an alarm even has occurred.

Input 
Parameters

Description

status A pointer to an 8 bit integer which will be loaded with the interrupt flag sta-
tuses. The bit definitions are given below.
Bit Number
Description

0-3
Not Applicable

4
UPDATE_ENDED_INTERRUPT_FLAG

5
ALARM_FLAG

6
PERIODIC_INTERRUPT_FLAG

7
INTERRUPT_REQUEST_FLAG
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14.2.11 RTC_AlarmEnable

Function Header

Void RTC_Alarm_enable(bool Enable)

Description

Enables or disables alarm and associated interrupts.

Input

Output

None

14.2.12 RTC_AlarmSet

Function Header

Void RTC_AlarmSet(ALARM value)

Description

Configures Alarms of RTC. Alarm needs to be enabled with a call to RTC_AlarmEna-
ble.

Input

Output

None

14.2.13 RTC_DaylightsavingConfig

Function Header

Uint8_t RTC_DaylightsavingConfig(DAYLIGHT_SAVINGS dsCfg, bool forward)

Description

Configures daylight saving compensation of RTC

Input 
Parameters

Description

Enable A Boolean parameter to indicate whether alarm and its associated interrupts 
are to be enabled or disabled.

Input 
Parameters

Description

value Data of the type ALARM specifying alarm values. The description of ALARM 
type is given below.
Struct ALARM{
        Uint8_t seconds;
        Uint8_t minutes;
        Uint8_t hours;
        Uint8_t hours;
        Uint8_t dayofweek;
        Uint8_t month;
};
To disable any of the alarms, load RTC_ALARM_DISABLE.
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Input

Output:

RTC_SUCCESS – If the requested operations were successful.

RTC_FAIL – If the requested operations could not be completed.

Input 
Parameter

Description

dsCfg A data structure of the type DAYLIGHT_SAVINGS. Its description is pre-
sented below.
Struct DAYLIGHT_SAVINGS {
    uint8_t am_pm;
    uint8_t hour;
    uint8_t week;
    DAYS dayofweek;
    uint8_t month; };

forward A Boolean value which if true, configures RTC daylight savings forward. If 
false, configures RTC daylight savings backward.
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UART 
Instances

UART 0

UART 1

UART Registers

Activate Register
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Receive buffer register
Transmit buffer register

Programmable baud rate 
generator – byte 0

Programmable baud rate 
generator – byte 1

Interrupt enable register
Interrupt identification 
register

FIFO control register

Line control register
Line status register

Modem control register
Modem status register
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UART APIs

Uart_pins_init
uart_hw_init
uart_protocol_init
uart_transmit
uart_receive

UART Peripheral Functions

p_uart_enable_disable
p_uart_config_sel_reg_set
p_uart_config_sel_reg_get
p_uart_baud_clk_src_set
p_uart_rx_buff_read
p_uart_tx_buff_write
p_uart_baud_divisor_set
p_uart_interrupt_enable_reg_
set
p_uart_interrupt_enable_reg_
get
p_uart_iir_reg_get
p_uart_fifo_control_reg_set
p_uart_line_control_reg_set
p_uart_line_control_reg_get
p_uart_break_control_set
p_uart_line_status_reg_get
p_uart_modem_control_reg_
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p_uart_modem_control_reg_
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p_uart_scratchpad_write
p_uart_scratchpad_read
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15.1 UART APIS

The list of UART APIs:

• uart_pins_init

• uart_hw_init

• uart_protocol_init

• uart_transmit

• uart_receive

15.1.1 uart_pins_init

Function Header 

void uart_pins_init( uint8_t uart_id );

Description

Initializes the gpio pins that are associated with the specified UART instance for UART 
functionality.

Inputs

Outputs

None

15.1.2 uart_hw_init

Function Header 

void uart_hw_init( uint8_t uart_id, uint8_t polarity, uint8_t power, enum UART_-
CLK_SRC \

clock_sel, uint16_t baud, uint8_t operation_mode, uint8_t fifo_tggr_lvl )

Description

Initializes the uart block hardware instance and enables it.

Inputs

Input Parameter Description

uart_id 0-based UART ID

Note: While using the non - fifo mode; keep the fifo trigger level parameter as
UART_FIFO_INT_LVL_1.

Input Parameter Description

uart_id 0-based UART ID

polarity Polarity setting for the uart pins
    UART_CFG_SEL_POL_INV
    UART_CFG_SEL_POL_NON_INV

power Power source settings for the uart block
    UART_CFG_SEL_PWR_VCC
    UART_CFG_SEL_PWR_V3S5
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Outputs

None

15.1.3 uart_protocol_init

Function Header 

void uart_protocol_init( uint8_t uart_id, uint8_t wrd_len, uint8_t stp_bit, uint8_t 
parity_type, \enum INT_TYPE interrupt_type )

Description

Initializes the serial protocol and interrupt parameters.

Note 1: In case interrupts are not being used; keep the interrupt source type 
parameter value as UART_INT_DISABLED.

2: Refer to the datasheet for the valid word length and stop bits combinations.

Inputs

clock_sel Clock source for baud rate generation
    UART_CLK_INT_1P84MHz
    UART_CLK_INT_24MHz
    UART_CLK_EXT

baud Desired baud rate (Refer the header file)

operation_mode FIFO or non – FIFO mode
    UART_FIFO_EN
    UART_FIFO_DIS

fifo_tggr_lvl Interrupt trigger level setting for FIFO mode
    UART_FIFO_INT_LVL_1
    UART_FIFO_INT_LVL_4
    UART_FIFO_INT_LVL_8
    UART_FIFO_INT_LVL_14

Input Parameter Description

uart_id 0-based UART ID

wrd_len Word length setting for RS 232 packet frame
    UART_WRD_LEN_5_BITS
    UART_WRD_LEN_6_BITS
    UART_WRD_LEN_7_BITS
    UART_WRD_LEN_8_BITS

stp_bit Number of stop bits setting
    UART_STOP_BIT_1
    UART_STOP_BIT_1P5_OR_2

parity_type Type of parity check setting
    UART_PARITY_BIT_AS_SPACE
    UART_PARITY_BIT_AS_MARK
    UART_PARITY_AS_EVEN
    UART_PARITY_AS_ODD
    UART_PARITY_BIT_NONE

Input Parameter Description
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Outputs

None

15.1.4 uart_transmit

Function Header 

void uart_transmit( uint8_t uart_id, uint8_t data )

Description

Transmits serial data using the specified uart instance.

Inputs

Outputs

None

15.1.5 uart_receive

Function Header 

uint8_t uart_receive( uint8_t uart_id )

Description

Receives serial data using the specified uart instance.

Inputs

Outputs

Data received over uart

Interrupt_type Types of interrupts to be enabled
    UART_RX_DATA_AVAILABLE
    UART_TX_BUFF_EMPTY
    UART_RX_LINE_STS
    UART_MODEM_STS
    UART_RX_TX_BUFF
    UART_ALL_INT_EN
    UART_INT_DISABLED

Input Parameter Description

uart_id 0-based UART ID

data Data character to be sent

Input Parameter Description

uart_id 0-based UART ID

Input Parameter Description
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15.2 UART PERIPHERAL FUNCTIONS

The list of UART peripheral functions:

• p_uart_enable_disable

• p_uart_config_sel_reg_set

• p_uart_config_sel_reg_get

• p_uart_baud_clk_src_set

• p_uart_rx_buff_read

• p_uart_tx_buff_write

• p_uart_baud_divisor_set

• p_uart_interrupt_enable_reg_set

• p_uart_interrupt_enable_reg_get

• p_uart_fifo_control_reg_set

• p_uart_iir_reg_get

• p_uart_line_control_reg_set

• p_uart_line_control_reg_get

• p_uart_break_control_set

• p_uart_line_status_reg_get

• p_uart_modem_control_reg_set

• p_uart_modem_control_reg_get

• p_uart_modem_status_reg_get

• p_uart_scratchpad_write

• p_uart_scratchpad_read

15.2.1 p_uart_enable_disable

Function Header 

void p_uart_enable_disable( uint8_t uart_id, uint8_t new_val )

Description

Enables or disables the uart hardware block

Inputs

Outputs

None

Input Parameter Description

uart_id 0-based UART ID

new_val UART enable/disable setting
    UART_BLOCK_EN 
    UART_BLOCK_DIS
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15.2.2 p_uart_config_sel_reg_set

Function Header 

void p_uart_config_sel_reg_set( uint8_t uart_id, uint8_t new_val )

Description

Writes to the configuration select register.

Inputs

Outputs

None

15.2.3 p_uart_config_sel_reg_get

Function Header 

uint8_t p_uart_config_sel_reg_get( uint8_t uart_id )

Description

Reads the configuration select register.

Inputs

Outputs

Current register contents, 0xFF - read failed

15.2.4 p_uart_baud_clk_src_set

Function Header 

void p_uart_baud_clk_src_set( uint8_t uart_id, uint8_t new_val )

Description

Configures the clock source for baud rate generation of the specified uart instance.

Inputs

Outputs

None

Input Parameter Description

uart_id 0-based UART ID

new_val New configuration value

Input Parameter Description

uart_id 0-based UART ID

Input Parameter Description

uart_id  0-based UART ID

new_val  Clock source setting for the UART block
    UART_BAUD_CLK_24MHz
    UART_BAUD_CLK_1P84MHz
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15.2.5 p_uart_rx_buff_read

Function Header 

uint8_t p_uart_rx_buff_read( uint8_t uart_id )

Description

Reads the receive buffer register of the specified uart instance.

Inputs

Outputs

Contents of the receive data buffer

15.2.6 p_uart_tx_buff_write

Function Header 

void p_uart_tx_buff_write( uint8_t uart_id, uint8_t new_val )

Description

Writes to the tx buffer of the specified uart instance.

Inputs

Outputs

None

15.2.7 p_uart_baud_divisor_set

Function Header 

void p_uart_baud_divisor_set( uint8_t uart_id, uint16_t baud )

Description

Function to set the baud rate divisor value for the specified uart instance.

Inputs

Outputs

None

Input Parameter Description

uart_id 0-based UART ID

Input Parameter Description

uart_id 0-based UART ID

new_val Data to be transmitted

Input Parameter Description

uart_id 0-based UART ID

baud Desired baud rate value (Refer the header file)
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15.2.8 p_uart_interrupt_enable_reg_set

Function Header 

void p_uart_interrupt_enable_reg_set( uint8_t uart_id, uint8_t new_val )

Description

Writes to the interrupt enable register of the specified uart instance.

Inputs

Outputs

None

15.2.9 p_uart_interrupt_enable_reg_get

Function Header 

uint8_t p_uart_interrupt_enable_reg_get( uint8_t uart_id )

Description

Reads the contents of interrupt enable register of the specified uart instance.

Inputs

Outputs

Contents of the interrupt enable register, 0xFF – read failed

15.2.10 p_uart_iir_reg_get

Function Header 

uint8_t p_uart_iir_reg_get( uint8_t uart_id )

Description

Reads the contents of iir register of the specified uart instance.

Inputs

Outputs

Contents of the IIR register, 0xFF – read failed.

Input Parameter Description

uart_id 0-based UART ID

new_val New configuration value

Input Parameter Description

uart_id 0-based UART ID

Input Parameter Description

uart_id 0-based UART ID
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15.2.11 p_uart_fifo_control_reg_set

Function Header 

void p_uart_fifo_control_reg_set( uint8_t uart_id, UART_FIFO config_type, 
uint8_t new_val )

Description

Writes to the fifo control register of the specified uart instance.

Inputs

Outputs

None.

15.2.12 p_uart_line_control_reg_set

Function Header 

void p_uart_line_control_reg_set( uint8_t uart_id, uint8_t new_val )

Description

Writes to the line control register of the specified uart instance.

Inputs

Outputs

None.

15.2.13 p_uart_line_control_reg_get

Function Header 

uint8_t p_uart_line_control_reg_get( uint8_t uart_id )

Description

Reads the contents of line control register of the specified uart instance.

Input Parameter              Description

uart_id 0-based UART ID

config_type Configuration that needs to be changed
    EN_DIS_FIFO – enable/disable fifo mode
    CLR_RCV_FIFO – clear rx fifo
    CLR_XMIT_FIFO – clear tx fifo
    FIFO_TRGGR_LVL – set fifo trigger level
    FIFO_ALL – update all configurations 

new_val New configuration data

Input Parameter Description

uart_id 0-based UART ID

new_val New configuration data
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Inputs

Outputs

Current register contents.

15.2.14 p_uart_break_control_set

Function Header 

void p_uart_break_control_set( uint8_t uart_id, uint8_t new_val )

Description

Configures the uart to enable/disable break control.

Inputs

Outputs

None.

15.2.15 p_uart_line_status_reg_get

Function Header

uint8_t p_uart_line_status_reg_get( uint8_t uart_id, enum LINE_STS_TYPE flag )

Description

Reads the contents of line status register of the specified uart instance.

Inputs

Input Parameter Description

uart_id 0-based UART ID

Input Parameter Description

uart_id 0-based UART ID

new_val New configuration setting
    UART_BRK_CNTRL_EN
    UART_BRK_CNTRL_DIS

Input Parameter Description

led_id 0-based LED ID

flag Type of the status which is to be read
    DATA_READY
    OVERRUN_ERROR
    PARITY_ERROR
    FRAME_ERROR
    BREAK_INTERRUPT
    TRANSMIT_HOLDING_REG_EMPTY
    TRANSMIT_ERROR
    FIFO_ERROR
    LINE_STS_ALL
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Outputs

Current register contents.

15.2.16 p_uart_modem_control_reg_set

Function Header 

void p_uart_modem_control_reg_set( uint8_t uart_id, enum MODEM_CTRL_-
TYPE param, uint8_t new_val )

Description

Writes to the modem control register of the specified uart instance.

Inputs

Outputs

None.

15.2.17 p_uart_modem_control_reg_get

Function Header 

uint8_t p_uart_modem_control_reg_get( uint8_t uart_id )

Description

Reads the contents of modem control register of the specified uart instance.

Input Parameter Description

uart_id 0-based UART ID

param Type of the parameter that needs to be changed
    DTR
    RTS
    OUT1
    OUT2
    LOOPBACK
    MCR_ALL – writes to the whole register

new_val New configuration data
    DTR
        UART_MCR_DTR_SET
        UART_MCR_DTR_CLR
    RTS
        UART_MCR_RTS_SET
        UART_MCR_RTS_CLR
    OUT1
        UART_MCR_OUT1_EN
        UART_MCR_OUT1_DIS
    OUT2
        UART_MCR_OUT2_EN
        UART_MCR_OUT2_DIS
    LOOPBACK
        UART_MCR_LOOPBACK_EN
        UART_MCR_LOOPBACK_DIS
    MCR_ALL
        Use combination of the above values
DS50002495C-page 196  2016-2017 Microchip Technology Inc.



UART
Inputs

Outputs

Current register contents, 0xFF – read failed

15.2.18 p_uart_modem_status_reg_get

Function Header 

uint8_t p_uart_modem_status_reg_get( uint8_t uart_id, enum MODEM_STS_-
TYPE flag )

Description

Reads the contents of modem status register of the specified uart instance.

Inputs

Outputs

Current register contents

15.2.19 p_uart_scratchpad_write

Function Header 

void p_uart_scratchpad_write( uint8_t uart_id, uint8_t new_val )

Description

Writes to the scratchpad register of the specified uart instance.

Inputs

Outputs

None.

Input Parameter Description

uart_id 0-based UART ID

Input Parameter Description

uart_id 0-based uart ID

flag Status which is to be read
    CTS
    DSR
    RI
    DCD
    nCTS
    nDSR
    nRI
    nDCD
    MODEM_STS_ALL

Input Parameter Description

uart_id 0-based UART ID

new_val New configuration data
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15.2.20 p_uart_scratchpad_read

Function Header 

uint8_t p_uart_scratchpad_read( uint8_t uart_id )

Description

Reads the contents of scratchpad register of the specified uart instance.

Inputs

Outputs

Current register contents.

Input Parameter Description

uart_id 0-based UART ID
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16.1 ROM_SPI_PORT_SEL

Function Header

void rom_spi_port_sel (uint8_t port, bool en);

Description

This function controls SPI port control. It facilitates the selection of ports and offers 
enable/disable control. By selection of ports, the GPIO’s and chip selects are config-
ured as necessary.

If any port numbers other that the one’s mentioned below are used, the function will not 
perform any operation.

Inputs

Outputs

None

16.2 ROM_SPI_PORT_DRV_SLEW

Function Header

void rom_spi_port_drv_slew(uint8_t port, uint8_t drv_slew);

Description

This function configures the drive strength and slew rate for GPIO’s based on selected 
port.

If any port numbers other that the one’s mentioned below are used, the function will not 
perform any operation.

Input 
Parameter

Description

Port An 8 bit unsigned integer indicating port number. The permitted port num-
bers are 
 0 (Port 0, External shared)
 1 (Port 1, external private (Recovery))
 2 (Port 2, Internal).

En A boolean input. The permitted values are 
1 (Enable)
0 (Disable)
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Inputs

Outputs 

None

16.3 ROM_QMPSI_INIT

Function Header

void rom_qmspi_init(uint32_t freqHz, uint8_t spi_signalling, uint8_t ifctrl);

Description

This function configures the frequency of SPI, the mode of operation and interface con-
trol.

The permitted frequencies for the SPI are 48 MHz, 24 MHz, 16 MHz, and 12 MHz 

The SPI supports 4 modes of operation (SPI_MODE_0, SPI_MODE_1, SPI_MODE_2, 
SPI_MODE_3).

Inputs

Outputs

None

Input Parameters Description

Port An 8 bit unsigned integer indicating port number. The permitted port num-
bers are
0 (Port 0, External shared)
1 (Port 1, external private (Recovery))
2 (Port 2, Internal).

Drv_slew An 8 bit unsigned integer indicating drv slew values. The permitted val-
ues for Drive strength and slew rate are Drive strength - 1 for 3.3V, 2 for 
1.8V, Slew Rate - 0 = Slow, 1 = Fast. The parameter drv_slew corre-
sponds to a hardware register. Please refer the User Manual of target 
device for description. 

Input 
parameters

Description

Freq_hz An unsigned 32 bit integer indicating frequency. The following frequencies 
are supported - 48 MHz, 24 MHz, 16 MHz, and 12 MHz.

Spi_mode An unsigned 8 bit integer indicating the mode. The following modes of opera-
tion are permitted:
SPI_MODE_0
SPI_MODE_1
SPI_MODE_2
SPI_MODE_3.

If_ctrl An unsigned 8 bit integer indicating interface control. Refer to the data sheet 
of target for bit definitions.
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16.4 ROM_QMSPI_FREQ_GET

Function Header

uint32_t rom_qmspi_freq_set(void);

Description

The function call is used to get the frequency of SPI.

Inputs

None

Outputs

Returns the SPI operating frequency.

16.5 ROM_QMSPI_FREQ_SET

Function Header

void rom_qmspi_freq_set (uint32_t freq_hz);

Description

This function configures the frequency of SPI. The required frequency is passed to the 
function as an input parameter (freq_hz). The permitted frequencies for the SPI are 48 
MHz, 24 MHz, 16 MHz, and 12 MHz.

Inputs

Outputs

None

16.6 ROM_QMSPI_XFR_DONE_STATUS

Function Header

bool rom_qmspi_xfr_done_status(uint32_t* qmspi_status);

Description

This function gets the status of spi, updates the status into the pointer passed as argu-
ment, and returns the done status by evaluating the status register value. If done status 
is set, the bool value true is returned if not the value false is returned. 

Input Parameters Description

Freq_hz A 32 bit unsigned integer indicating the required frequency of operation

Bit Number Definition

0 XFR_COMPLETE

1 DMA_COMPLETE

2 TX_BUFF_ERR

3 RX_BUFF_ERR

4 PROG_ERR

8 TX_BUFF_FULL

9 TX_BUFF_EMPTY
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Inputs

Outputs

TRUE if set, FALSE otherwise.

16.7 ROM_QMSPI_START

Function Header

void rom_qmspi_start(uint16_t ien_mask);

Description

This function starts the SPI operation with the specified interrupt mask.

Inputs

Outputs

None

16.8 ROM_QMSPI_START_DMA

Function Header

void rom_qmspi_start_dma(uint8_t dmach_id, uint16_t ien_mask);

Description

The function starts SPI operations along with a DMA channel. Ien_mask represents the 
Interrupt Enable mask. 

10 TX_BUFF_REQ

11 TX_BUFF_STALL

12 RX_BUFF_FULL

13 RX_BUFF_EMPTY

15 RX_BUFF_STALL

16 XFR_ACTIVE

Input 
Parameters

Description

Qmspi_status A pointer to an unsigned 32 bit integer where the status of qmspi is stored

Bit Number Definition

Input 
Parameters

Description

Ien_mask An unsigned 16 bit integer specifying the interrupt mask. The bit definition of 
interrupt enable mask corresponds to Status register bit definitions men-
tioned in rom_qmspi_xfr_done_status. Refer data sheet for available inter-
rupts.
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The dmach_id is used to select the DMA Channel. There are 14 DMA channels and the 
channels along with their associated values are presented below.

Inputs

Outputs

None

Channel Name Value

DMA_CH00_ID 0

DMA_CH01_ID 1

DMA_CH02_ID 2

DMA_CH03_ID 3

DMA_CH04_ID 4

DMA_CH05_ID 5

DMA_CH06_ID 6

DMA_CH07_ID 7

DMA_CH08_ID 8

DMA_CH09_ID 9

DMA_CH10_ID 10

DMA_CH11_ID 11

DMA_CH12_ID 12

DMA_CH13_ID 13

Input Parameters Type

Dmach_id An 8 bit unsigned integer indicating the DMA channel. The available 
channels are present above.

Ien_mask An unsigned 16 bit integer specifying the interrupt mask. The bit definition 
of interrupt enable mask corresponds to Status register bit definitions 
mentioned in rom_qmspi_xfr_done_status. Refer data sheet for available 
interrupts.
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16.9 ROM_QMSPI_CFG_SPI_CMD

Function Header

uint8_t rom_qmspi_cfg_spi_cmd(uint32_t spi_cmd, uint32_t spi_address);

Description

This routine configures the QMSPI controller.

The bit definitions of the argument spi_cmd are presented below.

1. b[7:0] = SPI op-code

2. b[15:8] = flags

3. b[9:8]   = cmd bus width 0=1X, 1=2X, 2=4X

4. b[11:10] = address bus width

5. b[13:12] = data bus width

6. b[14] = 0 (24-bit address), 1(32-bit address)

7. b[15] = 1 use mode byte

8. b[23:16] = mode byte

9. b[31:24] = number of dummy clocks expressed as number of bytes where

a) Clocks = bytes * clocks/byte. Clocks per byte depend upon data bus width.

b) Data bus width – 1X -> 8clocks/byte, 2X -> 4 clocks/byte, 4X -> 2 clocks/byte.

c) Example: 4X 24bit read 0x6B requires 8 dummy clocks. At 2 clocks/byte, 4 
bytes are required.

The SPI address can be either 24 bit address or 32 bit address.

Inputs

Outputs

The function returns the ID of the Last Descriptor used (Descriptor is a Hardware reg-
ister, refer data sheet for more details).

16.10 ROM_QMSPI_READ_DMA

Function Header

uint32_t rom_qmspi_ read_dma(uint32_t spi_cmd, 
                           uint32_t spi_address,
                           uint32_t mem_addr,
                           uint32_t nbytes,
                           uint8_t dmach_id);

Description

This routine configures the QMSPI controller to read a specified number of bytes form 
a specified address.

If nbytes is 0, the value returned will be zero.

If mem_addr is specified as zero, the function will return a zero.

Input Parameter Description

Spi_cmd An unsigned 32 bit integer. The bit definitions are presented above

Spi_address An unsigned 32 bit integer specifying the SPI address
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Inputs

Outputs

An unsigned 32 bit integer reflecting the number of bytes read.

16.11 ROM_QMSPI_WRITE_DMA

Function Header

uint32_t rom_qmspi_write_dma(uint32_t spi_cmd, 
                                  uint32_t spi_address,
                                  uint32_t mem_addr,
                                  uint32_t nbytes,
                                  uint8_t dmach_id);

Description

The function initiates a DMA write operation at the specified address.

Inputs

Outputs

The function returns a 32 bit value indicating the number of bytes written.

Input 
Parameters

Description

Spi_cmd An unsigned 32 bit integer specifying the SPI Command. For spi_cmd bit defi-
nitions, please refer rom_qmspi_cfg_spi_cmd. 

Spi_address An unsigned 32 bit integer specifying the SPI address

Mem_addr An unsigned 32 bit integer which specifies the 32 bit address from where the 
data is to be read

Nbytes An unsigned 32 bit integer which refers to the number of bytes to be read

Dmach_id An 8 bit unsigned integer which is used to refer to the DMA Channel to be 
used. Refer rom_qmspi_start_dma section for description regarding dmach_id.

Input 
Parameters

Description

Spi_cmd An unsigned 32 bit integer specifying the SPI Command. For spi_cmd bit 
definitions, please refer rom_qmspi_cfg_spi_cmd. 

Spi_address An unsigned 32 bit integer specifying the SPI address

Mem_addr An unsigned 32 bit integer used to specify the 32 bit address at which the 
data ought to be written

Nbytes An unsigned 32 bit integer which refers to the number of bytes to be written

Dmach_id An 8 bit unsigned integer which is used to refer to the DMA Channel to be 
used. Refer rom_qmspi_start_dma section for description regarding 
dmach_id.
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16.12 ROM_QMSPI_XMIT_CMD

Function Header

Bool rom_qmspi_xmit_cmd(uint8_t* cmd_params, 
                    uint8_t ntx,
                    uint8_t nresponse);

Description

This function is used to send small commands to the flash. The pointer cmd_params 
has a list of commands to be sent. The possible SPI commands to flash are listed 
below. 

Inputs

Command Value

Write Enable 0x06

Volatile SR Write Enable 0x50

Write Disable 0x04

Read Status-1 0x05

Write Status-1 0x01

Read Status -2 0x35

Write Status-2 0x31

Read JEDEC-ID 0x9F

Read Data 0x03

Fast Read Data 0x0B

Fast Read Dual Data 0x3B

Fast Read Quad Data 0x6B

Read Data 4-byte address 0x13

Fast Read Data 4-byte 0x0C

Fast Read Dual Data 4-byte 0x3C

Fast Read Quad Data 4-byte 0x6C

Fast Read Dual IO Addr4 0xBC

Fast Read Quad IO Addr4 0xEC

Page Program 0x02

Quad Page Program 0x32

Sector Erase (4KB) 0x20

Block Erase (32KB) 0x52

Block Erase (64KB) 0xD8

Read SFDP 0x5A

Note: This routine can be used any commands required. They are not restricted
to the commands listed above.

Input 
Parameters

Description

Cmd_params An unsigned 8 bit pointer to a set of Flash commands

Ntx An 8 bit unsigned integer values stating the number of commands to be sent

Nresponse An unsigned 8 bit integer indicating the number of responses to be read after 
transmitting commands
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Outputs

The function returns “true” if a previous transfer is not active and cmd_params is not a 
null pointer and ntx is not zero. If any of the aforementioned conditions are false, “false” 
value is returned.

16.13 ROM_QMSPI_READ_FIFO

Function Header

Uint32_t  rom_qmspi_read_fifo(uint8_t * data,
uint32_t buff_len);

Description

The function is used to read data from the qmspi FIFO.

The number of bytes read will always be equal to or less than the buffer length speci-
fied.

Inputs

Outputs

The function returns a 32 bit value indicating the number of bytes read.

Input Parameters Description

Data An unsigned a-bit integer pointer to a buffer

Buff_len An unsigned 32 bit integer specifying the length
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Chapter 17.  SDK Project Usage
17.1 INTRODUCTION

The CEC/MEC family SDK project is a multi – project package that consists of the fol-
lowing two individual projects –

• Peripheral project – it consists of the low level peripheral functions for accessing 
the hardware along with the API layer.

• Skern project – it consists of the sample application code for all the hardware 
blocks based upon an in–house developed RTOS called as the SKERN.

Both, the skern project and the peripheral project have been compiled and built using 
the Keil uVision ARM toolchain. 

17.2 PROJECT USAGE

The user may either choose to open each of the individual projects separately or can 
open them together as a multi - project workspace.

To open it as a multi – project workspace, go to:

hw_blks  build  hw_blks.uvmpw
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In order to compile and build the entire project, the user should first start with the com-
pilation of the peripheral project; followed by the skern project. To do so,

• Right click on the Project: peripheral and select Set as active project

• Click on the re - build all icon 

After the successful compilation of the peripheral project, repeat the above procedure 
for the skern project as well.

To open individual projects, one can do so by:

hw_blks  peripheral   build_dir  peripheral.uvprojx – For peripheral project

hw_blks  kernel  skern   build_dir  skern.uvprojx – For skern project

Project Description – 

Keil ARM uVision, Compiler, Assembler, Linker

• IDE-Version: uVision V5.15.0

• C Compiler: Armcc.exe V5.05 update 2 (build 169)

• Assembler: Armasm.exe V5.05 update 2 (build 169)

• Linker/Locator: ArmLink.exe V5.05 update 2 (build 169)

• Library Manager:

• ArmAr.exe V5.05 update 2 (build 169)

• Hex Converter: FromElf.exe V5.05 update 2 (build 169)
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17.3 PROJECT SETTINGS WITH PERIPHERAL PROJECT AS ACTIVE
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17.4 PROJECT SETTINGS WITH SKERN PROJECT AS ACTIVE

Note: This section lists only those tabs whose setting differ from that is shown in
Section 17.2 “Project Usage”.
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