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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 20MHz

Connectivity -

Peripherals Brown-out Detect/Reset, POR, PWM, WDT

Number of I/O 11

Program Memory Size 1.75KB (1K x 14)

Program Memory Type FLASH

EEPROM Size -

RAM Size 64 x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 5.5V

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 16-VQFN Exposed Pad

Supplier Device Package 16-QFN (4x4)
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PIC16F610/616/16HV610/616
PIC16F616/16HV616 16-Pin Diagram (QFN)

TABLE 4: PIC16F616/16HV616  16-PIN SUMMARY

I/O Pin Analog Comparators Timers CCP Interrupts Pull-ups Basic

RA0 12 AN0 C1IN+ � � IOC Y ICSPDAT
RA1 11 AN1/VREF C12IN0- � � IOC Y ICSPCLK
RA2 10 AN2 C1OUT T0CKI � INT/IOC Y �
RA3(1) 3 � � � � IOC Y (2) MCLR/VPP

RA4 2 AN3 � T1G � IOC Y OSC2/CLKOUT
RA5 1 � � T1CKI � IOC Y OSC1/CLKIN
RC0 9 AN4 C2IN+ � � � � �
RC1 8 AN5 C12IN1- � � � � �
RC2 7 AN6 C12IN2- � P1D � � �
RC3 6 AN7 C12IN3- � P1C � � �
RC4 5 � C2OUT � P1B � � �
RC5 4 � � � CCP1/P1A � � �
� 16 � � � � � � VDD

� 13 � � � � � � V SS

Note 1: Input only.
2: Only when pin is configured for external MCLR.
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PIC16F610/616/16HV610/616
TABLE 1-2: PIC16F616/16HV616 PINOUT DESCRIPTION

Name Function Input 
Type

Output 
Type Description

RA0/AN0/C1IN+/ICSPDAT RA0 TTL CMOS PORTA I/O with prog. pull-up and interrupt-on-change

AN0 AN � A/D Channel 0 input

C1IN+ AN � Comparator C1 non-inverting input

ICSPDAT ST CMOS Serial Programming Data I/O

RA1/AN1/C12IN0-/VREF/ICSPCLK RA1 TTL CMOS PORTA I/O with prog. pull-up and interrupt-on-change

AN1 AN � A/D Channel 1 input

C12IN0- AN � Comparators C1 and C2 inverting input

VREF AN � External Voltage Reference for A/D

ICSPCLK ST � Serial Programming Clock

RA2/AN2/T0CKI/INT/C1OUT RA2 ST CMOS PORTA I/O with prog. pull-up and interrupt-on-change

AN2 AN � A/D Channel 2 input

T0CKI ST � Timer0 clock input

INT ST � External Interrupt

C1OUT � CMOS Comparator C1 output

RA3/MCLR/VPP RA3 TTL � PORTA input with interrupt-on-change

MCLR ST � Master Clear w/internal pull-up

VPP HV � Programming voltage

RA4/AN3/T1G/OSC2/CLKOUT RA4 TTL CMOS PORTA I/O with prog. pull-up and interrupt-on-change

AN3 AN � A/D Channel 3 input

T1G ST � Timer1 gate (count enable)

OSC2 � XTAL Crystal/Resonator

CLKOUT � CMOS F OSC/4 output

RA5/T1CKI/OSC1/CLKIN RA5 TTL CMOS PORTA I/O with prog. pull-up and interrupt-on-change

T1CKI ST � Timer1 clock input

OSC1 XTAL � Crystal/Resonator

CLKIN ST � External clock input/RC oscillator connection

RC0/AN4/C2IN+ RC0 TTL CMOS PORTC I/O

AN4 AN � A/D Channel 4 input

C2IN+ AN � Comparator C2 non-inverting input

RC1/AN5/C12IN1- RC1 TTL CMOS PORTC I/O

AN5 AN � A/D Channel 5 input

C12IN1- AN � Comparators C1 and C2 inverting input

RC2/AN6/C12IN2-/P1D RC2 TTL CMOS PORTC I/O

AN6 AN � A/D Channel 6 input

C12IN2- AN � Comparators C1 and C2 inverting input

P1D � CMOS PWM output

RC3/AN7/C12IN3-/P1C RC3 TTL CMOS PORTC I/O

AN7 AN � A/D Channel 7 input

C12IN3- AN � Comparators C1 and C2 inverting input

P1C � CMOS PWM output

RC4/C2OUT/P1B RC4 TTL CMOS PORTC I/O

C2OUT � CMOS Comparator C2 output

P1B � CMOS PWM output

RC5/CCP1/P1A RC5 TTL CMOS PORTC I/O

CCP1 ST CMOS Capture input/Compare output

P1A � CMOS PWM output

VDD VDD Power � Positive supply

VSS VSS Power � Ground reference

Legend: AN = Analog input or output CMOS = CMOS compatible input or output HV = High Voltage
ST = Schmitt Trigger input with CMOS levels TTL = TTL compatible input XTAL = Crystal
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PIC16F610/616/16HV610/616

8.5 Operation During Sleep
The comparator, if enabled before entering Sleep mode,
remains active during Sleep. The additional current
consumed by the comparator is shown separately in
Section 15.0 “Electrical Specifications”. If the
comparator is not used to wake the device, power
consumption can be minimized while in Sleep mode by
turning off the comparator. Each comparator is turned off
by clearing the CxON bit of the CMxCON0 register.

A change to the comparator output can wake-up the
device from Sleep. To enable the comparator to wake
the device from Sleep, the CxIE bit of the PIE1 register
and the PEIE bit of the INTCON register must be set.
The instruction following the Sleep instruction always
executes following a wake from Sleep. If the GIE bit of
the INTCON register is also set, the device will then
execute the interrupt service routine.

8.6 Effects of a Reset
A device Reset forces the CMxCON0 and CM2CON1
registers to their Reset states. This forces both
comparators and the voltage references to their OFF
states.
© 2009 Microchip Technology Inc.  DS41288F-page 61









PIC16F610/616/16HV610/616
FIGURE 10-14: PWM AUTO-SHUTDOWN WITH FIRMWARE RESTART (PRSEN = 0) 

10.4.5 AUTO-RESTART MODE
The Enhanced PWM can be configured to automati-
cally restart the PWM signal once the auto-shutdown
condition has been removed. Auto-restart is enabled by
setting the PRSEN bit in the PWM1CON register.

If auto-restart is enabled, the ECCPASE bit will remain
set as long as the auto-shutdown condition is active.
When the auto-shutdown condition is removed, the
ECCPASE bit will be cleared via hardware and normal
operation will resume.

FIGURE 10-15: PWM AUTO-SHUTDOWN WITH AUTO-RESTART ENABLED (PRSEN = 1) 

Note 1: The auto-shutdown condition is a level-
based signal, not an edge-based signal.
As long as the level is present, the auto-
shutdown will persist.

2: Writing to the ECCPASE bit is disabled
while an auto-shutdown condition
persists.

3: Once the auto-shutdown condition has
been removed and the PWM restarted
(either through firmware or auto-restart),
the PWM signal will always restart at the
beginning of the next PWM period.

Shutdown

PWM

ECCPASE bit

Activity

Event

Shutdown
Event Occurs

Shutdown
Event Clears

PWM
Resumes

Normal PWM

Start of
PWM Period

ECCPASE
Cleared by
Firmware

PWM Period

Shutdown

PWM

ECCPASE bit

Activity

Event

Shutdown
Event Occurs

Shutdown
Event Clears

PWM
Resumes

Normal PWM

Start of
PWM Period

PWM Period
© 2009 Microchip Technology Inc.  DS41288F-page 103



PIC16F610/616/16HV610/616

10.4.6 PROGRAMMABLE DEAD-BAND 

DELAY MODE
In half-bridge applications where all power switches are
modulated at the PWM frequency, the power switches
normally require more time to turn off than to turn on. If
both the upper and lower power switches are switched
at the same time (one turned on, and the other turned
off), both switches may be on for a short period of time
until one switch completely turns off. During this brief
interval, a very high current (shoot-through current) will
flow through both power switches, shorting the bridge
supply. To avoid this potentially destructive shoot-
through current from flowing during switching, turning
on either of the power switches is normally delayed to
allow the other switch to completely turn off.

In Half-Bridge mode, a digitally programmable dead-
band delay is available to avoid shoot-through current
from destroying the bridge power switches. The delay
occurs at the signal transition from the non-active state
to the active state. See Figure 10-16 for illustration.
The lower seven bits of the associated PWM1CON
register (Register 10-3) sets the delay period in terms
of microcontroller instruction cycles (TCY or 4 TOSC).

FIGURE 10-16: EXAMPLE OF HALF-
BRIDGE PWM OUTPUT

FIGURE 10-17: EXAMPLE OF HALF-BRIDGE APPLICATIONS
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PIC16F610/616/16HV610/616
17.0 PACKAGING INFORMATION

17.1 Package Marking Information          

* Standard PIC® device marking consists of Microchip part number, year code, week code, and traceability
code. For PIC® device marking beyond this, certain price adders apply. Please check with your
Microchip Sales Office. For QTP devices, any special marking adders are included in QTP price.

14-Lead PDIP

XXXXXXXXXXXXXX
XXXXXXXXXXXXXX

YYWWNNN

Example

PIC16F616

0610017

14-Lead SOIC (.150”)

XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

Example

PIC16F616-E

0610017

14-Lead TSSOP

XXXXXXXX
YYWW
NNN

Example

XXXX/ST
0610
017

Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
  Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (     )

can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

3e

3e

XXXXXXX

16-Lead QFN

XXXXXXX
YYWWNNN

16F616

Example

-I/ML
0610017

-I/P 3e
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