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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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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)
When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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   Bank 1

80h INDF(1) Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 0000 000

81h
OPTION_
REG

RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 111

82h PCL(1) Program Counter’s (PC) Least Significant Byte 0000 0000 0000 000

83h STATUS(1) IRP(4) RP1(4) RP0 TO PD Z DC C rr01 1xxx rr0q quu

84h FSR(1) Indirect Data Memory Address Pointer xxxx xxxx uuuu uuu

85h TRISA — — —(7) PORTA Data Direction Register --x1 1111 --x1 111

86h TRISB PORTB Data Direction Register 1111 1111 1111 111

87h TRISCCP —(7) —(7) —(7) —(7) —(7) TCCP —(7) TT1CK xxxx x1x1 xxxx x1x

88h-89h — Unimplemented — —

8Ah PCLATH(1,2) — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 ---0 000

8Bh INTCON(1) GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000

8Ch PIE1 — ADIE — — — CCP1IE TMR2IE TMR1IE -0-- -000 -0-- -00

8Dh — Unimplemented — —

8Eh PCON — — — — — — POR BOR ---- --qq ---- --u

8Fh-91h — Unimplemented — —

92h PR2 Timer2 Period Register 1111 1111 1111 111

93h-9Eh — Unimplemented — —

9Fh ADCON1 — — — — — PCFG2 PCFG1 PCFG0 ---- -000 ---- -00

Legend: x = unknown, u = unchanged, q = value depends on condition,  — = unimplemented, read as ‘0’,
Shaded locations are unimplemented, read as ‘0’.

Note 1: These registers can be addressed from either bank.
2: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for PC<12:8> whose contents

are transferred to the upper byte of the program counter.
3: Other (non Power-up) Resets include: external Reset through MCLR and the Watchdog Timer Reset.
4: The IRP and RP1 bits are reserved. Always maintain these bits clear.
5: On any device Reset, these pins are configured as inputs.
6: This is the value that will be in the port output latch.
7: Reserved bits;  Do Not Use.

TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY   (CONTINUED)

Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on:

POR,
BOR

Value on
all other

Resets (4
DS41106C-page 12  1999-2013 Microchip Technology Inc.



PIC16C712/716
2.2.2.2 OPTION_REG Register

The OPTION_REG register is a readable and writable
register, which contains various control bits to configure
the TMR0 prescaler/WDT postscaler (single assign-
able register known also as the prescaler), the External
INT Interrupt, TMR0 and the weak pull-ups on PORTB.

FIGURE 2-5: OPTION_REG REGISTER (ADDRESS 81h)

Note: To achieve a 1:1 prescaler assignment for
the TMR0 register, assign the prescaler to
the Watchdog Timer.

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 R = Readable bit
W = Writable bit
U = Unimplemented bit, 

read as ‘0’
- n = Value at POR Reset

bit7 bit0

bit 7: RBPU: PORTB Pull-up Enable bit
1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values

bit  6: INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of RB0/INT pin
0 = Interrupt on falling edge of RB0/INT pin

bit  5: T0CS: TMR0 Clock Source Select bit
1 = Transition on RA4/T0CKI pin
0 = Internal instruction cycle clock (CLKOUT)

bit  4: T0SE: TMR0 Source Edge Select bit
1 = Increment on high-to-low transition on RA4/T0CKI pin
0 = Increment on low-to-high transition on RA4/T0CKI pin

bit  3: PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

bit  2-0: PS2:PS0: Prescaler Rate Select bits

000
001
010
011
100
101
110
111

1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128
1 : 256

1 : 1
1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128

Bit Value TMR0 Rate WDT Rate
DS41106C-page 14  1999-2013 Microchip Technology Inc.
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3.0 I/O PORTS

Some pins for these I/O ports are multiplexed with an
alternate function for the peripheral features on the
device. In general, when a peripheral is enabled, that
pin may not be used as a general purpose I/O pin.

Additional information on I/O ports may be found in the
PIC® Mid-Range Reference Manual, (DS33023).

3.1 PORTA and the TRISA Register

PORTA is a 5-bit wide bidirectional port. The corre-
sponding data direction register is TRISA. Setting a
TRISA bit (= 1) will make the corresponding PORTA pin
an input, (i.e., put the corresponding output driver in a
High-Impedance mode). Clearing a TRISA bit (= 0) will
make the corresponding PORTA pin an output, (i.e., put
the contents of the output latch on the selected pin).  

Reading the PORTA register reads the status of the
pins whereas writing to it will write to the port latch. All
write operations are read-modify-write operations.
Therefore, a write to a port implies that the port pins are
read, the value is modified, and then written to the port
data latch.

Pin RA4 is multiplexed with the Timer0 module clock
input to become the RA4/T0CKI pin. The RA4/T0CKI
pin is a Schmitt Trigger input and an open drain output.
All other RA port pins have TTL input levels and full
CMOS output drivers.

PORTA pins, RA3:0,  are multiplexed with analog
inputs and analog VREF input. The operation of each
pin is selected by clearing/setting the control bits in the
ADCON1 register (A/D Control Register1).   

The TRISA register controls the direction of the RA
pins, even when they are being used as analog inputs.
The user must ensure the bits in the TRISA register are
maintained set when using them as analog inputs. 

EXAMPLE 3-1: INITIALIZING PORTA

Note: On a Power-on Reset, these pins are
configured as analog inputs and read as
‘0’.

BCF    STATUS, RP0  ; 
CLRF   PORTA        ; Initialize PORTA by
                    ; clearing output
                    ; data latches
BSF    STATUS, RP0  ; Select Bank 1
MOVLW  0xEF         ; Value used to 
                    ; initialize data 
                    ; direction
MOVWF  TRISA        ; Set RA<3:0> as inputs
                    ; RA<4> as outputs

BCF    STATUS, RP0  ; Return to Bank 0
 1999-2013 Microchip Technology Inc. DS41106C-page 21
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FIGURE 3-5: BLOCK DIAGRAM OF RB2/T1OSI PIN 

FIGURE 3-6: BLOCK DIAGRAM OF RB3/CCP1 PIN 
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Note 1: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION_REG<7>).
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Note 1: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION_REG<7>).
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FIGURE 3-7: BLOCK DIAGRAM OF RB7:RB4 PINS 

TABLE 3-3: PORTB FUNCTIONS

Data Latch

From other

RBPU(1)

P

VDD

I/O

QD

CK

QD

CK

Q D

EN

Q D

EN

DATA BUS

WR PORT

WR TRIS

Set RBIF

TRIS Latch

RD TRIS

RD PORT

RB7:RB4 pins

weak
pull-up

RD PORT

Latch

TTL
Buffer

pin

ST
Buffer

RB7:RB6 in Serial Programming mode

Q3

Q1

Note 1: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION_REG<7>).

VSS

 VDD

Name Bit# Buffer Function

RB0/INT bit 0 TTL/ST(1) Input/output pin or external interrupt input. Internal software 
programmable weak pull-up.

RB1/T1OS0/
T1CKI

bit 1 TTL/ST(1) Input/output pin or Timer1 oscillator output, or Timer1 clock input. Internal 
software programmable weak pull-up. See Timer1 section for detailed 
operation.

RB2/T1OSI bit 2 TTL/ST(1) Input/output pin or Timer1 oscillator input. Internal software programmable 
weak pull-up. See Timer1 section for detailed operation.

RB3/CCP1 bit 3 TTL/ST(1) Input/output pin or Capture 1 input, or Compare 1 output, or PWM1 output.  
Internal software programmable weak pull-up.  See CCP1 section for 
detailed operation.

RB4 bit 4 TTL Input/output pin (with interrupt-on-change). Internal software programmable 
weak pull-up.

RB5 bit 5 TTL Input/output pin (with interrupt-on-change). Internal software programmable 
weak pull-up.

RB6 bit 6 TTL/ST(2) Input/output pin (with interrupt-on-change). Internal software programmable 
weak pull-up. Serial programming clock.

RB7 bit 7 TTL/ST(2) Input/output pin (with interrupt-on-change). Internal software programmable 
weak pull-up. Serial programming data.

Legend:  TTL = TTL input, ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt or peripheral input.

2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
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4.2.1 SWITCHING PRESCALER 
ASSIGNMENT

The prescaler assignment is fully under software
control (i.e., it can be changed “on the fly” during
program execution).  

4.3 Timer0 Interrupt

The TMR0 interrupt is generated when the TMR0
register overflows from FFh to 00h. This overflow sets
bit T0IF (INTCON<2>). The interrupt can be masked by
clearing bit T0IE (INTCON<5>). Bit T0IF must be
cleared in software by the Timer0 module Interrupt
Service Routine before re-enabling this interrupt. The
TMR0 interrupt cannot awaken the processor from
Sleep since the timer is shut off during Sleep.

FIGURE 4-2: BLOCK DIAGRAM OF THE TIMER0/WDT PRESCALER     

TABLE 4-1: REGISTERS ASSOCIATED WITH TIMER0 

Note: To avoid an unintended device Reset, a
specific instruction sequence (shown in
the PIC® Mid-Range Reference Manual,
DS33023) must be executed when chang-
ing the prescaler assignment from Timer0
to the WDT. This sequence must be fol-
lowed even if the WDT is disabled.

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on: 

POR,
BOR

Value on all 
other Resets

01h TMR0 Timer0 Module’s Register xxxx xxxx uuuu uuuu

0Bh,8Bh INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000u

81h OPTION_REG RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

85h TRISA — — —(1) Bit 4 PORTA Data Direction Register --11 1111 --11 1111

Legend: x = unknown, u = unchanged, — = unimplemented locations read as ‘0’. Shaded cells are not used by Timer0.
Note 1: Reserved bit; Do Not Use.

RA4/T0CKI

T0SE

pin

M
U
X

CLKOUT (=Fosc/4)

SYNC
2

Cycles
TMR0 Reg

8-bit Prescaler

8-to-1 MUX

M
U
X

M U X

Watchdog
Timer

PSA

0 1

0

1

WDT
Time-out

PS2:PS0

8

Note: T0CS, T0SE, PSA, PS2:PS0 are (OPTION_REG<5:0>).

PSA

WDT Enable bit

M
U
X

0

1 0

1

Data Bus

Set flag bit T0IF
on Overflow

8

PSA
T0CS
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FIGURE 5-2: TIMER1 BLOCK DIAGRAM

5.2 Timer1 Module and PORTB 
Operation

When Timer1 is configured as timer running from the
main oscillator, PORTB<2:1> operate as normal I/O
lines. When Timer1 is configured to function as a
counter however, the clock source selection may affect
the operation of PORTB<2:1>. Multiplexing details of
the Timer1 clock selection on PORTB are shown in
Figure 3-4 and Figure 3-5.

The clock source for Timer1 in the Counter mode can
be from one of the following:

1. External circuit connected to the RB1/T1OSO/
T1CKI pin

2. Firmware controlled DATACCP<0> bit, DT1CKI

3. Timer1 oscillator

Table 5-1 shows the details of Timer1 mode selections,
control bit settings, TMR1 and PORTB operations.

TMR1H TMR1L

T1OSC
T1SYNC

TMR1CS
T1CKPS1:T1CKPS0

Sleep input

T1OSCEN
Enable
Oscillator(1)

FOSC/4
Internal
Clock

TMR1ON
on/off

Prescaler
1, 2, 4, 8

Synchronize

det

1

0

0

1

Synchronized
clock input

2

RB1/T1OSO/T1CKI

RB2/T1OSI

Note 1: When the T1OSCEN bit is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.

Set flag bit
TMR1IF on
Overflow

TMR1
DS41106C-page 32  1999-2013 Microchip Technology Inc.



PIC16C712/716
6.1 Timer2 Operation

Timer2 can be used as the PWM time base for PWM
mode of the CCP module.

The TMR2 register is readable and writable, and is
cleared on any device Reset.

The input clock (FOSC/4) has a prescale option of 1:1,
1:4 or 1:16, selected by control bits
T2CKPS1:T2CKPS0 (T2CON<1:0>).

The match output of TMR2 goes through a 4-bit
postscaler (which gives a 1:1 to 1:16 scaling inclusive)
to generate a TMR2 interrupt (latched in flag bit
TMR2IF, (PIR1<1>)).

The prescaler and postscaler counters are cleared
when any of the following occurs: 

• a write to the TMR2 register

• a write to the T2CON register

• any device Reset (Power-on Reset, MCLR Reset, 
Watchdog Timer Reset, or Brown-out Reset)

TMR2 is not cleared when T2CON is written.

6.2 Timer2 Interrupt

The Timer2 module has an 8-bit period register PR2.
Timer2 increments from 00h until it matches PR2 and
then resets to 00h on the next increment cycle. PR2 is
a readable and writable register. The PR2 register is
initialized to FFh upon Reset.

TABLE 6-1: REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on

POR,
BOR

Value on
 all other 
Resets

0Bh,8Bh INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000u

0Ch PIR1 — ADIF — — — CCP1IF TMR2IF TMR1IF -00- -000 0000 -000

8Ch PIE1 — ADIE — — — CCP1IE TMR2IE TMR1IE -0-- -000 0000 -000

11h TMR2 Timer2 Module’s Register 0000 0000 0000 0000

12h T2CON — TOUTPS3 TOUTPS2 TOUTPS1 TOUTPS0 TMR2ON T2CKPS1 T2CKPS0 -000 0000 -000 0000

92h PR2 Timer2 Period Register 1111 1111 1111 1111

Legend:  x = unknown, u = unchanged, — = unimplemented read as ‘0’. Shaded cells are not used by the Timer2 module.
 1999-2013 Microchip Technology Inc. DS41106C-page 37
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7.4 CCP1 Module and PORTB 
Operation

When the CCP module is disabled, PORTB<3>
operates as a normal I/O pin.  When the CCP module
is enabled, PORTB<3> operation is affected.
Multiplexing details of the CCP1 module are shown on
PORTB<3>, refer to Figure 3.6.

Table 7-5 below shows the effects of the CCP module
operation on PORTB<3>

.

TABLE 7-5: CCP1 MODULE AND PORTB OPERATION

CCP1 
Module 
Mode

Control Bits CCP1 Module Operation PORTB<3> Operation

Off CCP1CON = --xx 0000 Off PORTB<3> functions as normal I/O.

Capture CCP1CON = --xx 01xx
TRISCCP = ---- -1-x

The CCP1 module will capture an event 
on the RB3/CCP1 pin which is driven by 
an external circuit.  The DCCP bit can 
read the signal on the RB3/CCP1 pin.

PORTB<3> always reads ‘0’ when 
configured as input. If PORTB<3> is 
configured as output, reading 
PORTB<3> will read the data latch. 
Writing to PORTB<3> will always 
store the result in the data latch, but it 
does not drive the RB3/CCP1 pin. 

CCP1CON = --xx 01xx
TRISCCP = ---- -0-x

The CCP1 module will capture an event 
on the RB3/CCP1 pin which is driven by 
the DCCP bit.  The DCCP bit can read 
the signal on the RB3/CCP1 pin.

Compare CCP1CON = --xx 10xx
TRISCCP = ---- -0-x

The CCP1 module produces an output 
on the RB3/CCP1 pin when a compare 
event occurs.  The DCCP bit can read 
the signal on the RB3/CCP1 pin.

PWM CCP1CON = --xx 11xx
TRISCCP = ---- -0-x

The CCP1 module produces the PWM 
signal on the RB3/CCP1 pin.  The 
DCCP bit can read the signal on the 
RB3/CCP1 pin.
DS41106C-page 44  1999-2013 Microchip Technology Inc.
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FIGURE 8-2: ADCON1 REGISTER (ADDRESS 9Fh)  

U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0

— — — — — PCFG2 PCFG1 PCFG0 R  =Readable bit
W = Writable bit
U  =Unimplemented bit, 

read as ‘0’
-n = Value at POR 

Reset

bit7 bit0

bit 7-3: Unimplemented: Read as ‘0’

bit 2-0: PCFG2:PCFG0: A/D Port Configuration Control bits

A = Analog input

D = Digital I/O

PCFG2:PCFG0 RA0 RA1 RA2 RA3 VREF

0x0 A A A A VDD

0x1 A A A VREF RA3

100 A A D A VDD

101 A A D VREF RA3

11x D D D D VDD
DS41106C-page 46  1999-2013 Microchip Technology Inc.



PIC16C712/716
9.9 Power Control/Status Register 
(PCON)

The Power Control/Status Register, PCON has two
bits.

Bit 0 is Brown-out Reset Status bit, BOR. If the BODEN
Configuration bit is set, BOR is ‘1’ on Power-on Reset.
If the BODEN Configuration bit is clear, BOR is
unknown on Power-on Reset. 

The BOR Status bit is a “don’t care” and is not neces-
sarily predictable if the brown-out circuit is disabled (the
BODEN Configuration bit is clear). BOR must then be
set by the user and checked on subsequent Resets to
see if it is clear, indicating a brown-out has occurred. 

Bit 1 is POR (Power-on Reset Status bit). It is cleared
on a Power-on Reset and unaffected otherwise. The
user must set this bit following a Power-on Reset.

TABLE 9-3: TIME-OUT IN VARIOUS SITUATIONS  

TABLE 9-4: STATUS BITS AND THEIR SIGNIFICANCE 

TABLE 9-5: RESET CONDITION FOR SPECIAL REGISTERS   

Oscillator Configuration
Power-up

Brown-out
Wake-up from 

SleepPWRTE = 0 PWRTE = 1
XT, HS, LP 72 ms + 1024TOSC 1024TOSC 72 ms + 1024TOSC 1024TOSC

RC 72 ms — 72 ms —

POR BOR TO PD

0 x 1 1 Power-on Reset

0 x 0 x Illegal, TO is set on POR

0 x x 0 Illegal, PD is set on POR

1 0 1 1 Brown-out Reset

1 1 0 1 WDT Reset 

1 1 0 0 WDT Wake-up

1 1 u u MCLR Reset during normal operation

1 1 1 0 MCLR Reset during Sleep or interrupt wake-up from Sleep

Condition Program
Counter

STATUS
Register

PCON
Register

Power-on Reset 000h 0001 1xxx ---- --0x

MCLR Reset during normal operation 000h 000u uuuu ---- --uu

MCLR Reset during Sleep 000h 0001 0uuu ---- --uu

WDT Reset 000h 0000 1uuu ---- --uu

WDT Wake-up PC + 1 uuu0 0uuu ---- --uu

Brown-out Reset 000h 0001 1uuu ---- --u0

Interrupt wake-up from Sleep PC + 1(1) uuu1 0uuu ---- --uu

Legend: u = unchanged, x = unknown, – = unimplemented bit read as ‘0’.
Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector 

(0004h).
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9.16  In-Circuit Serial Programming™

PIC16CXXX microcontrollers can be serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for power, ground and the programming
voltage. This allows customers to manufacture boards
with unprogrammed devices, and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom
firmware to be programmed.

For complete details on serial programming, please
refer to the In-Circuit Serial Programming™ (ICSP™)
Guide, (DS30277).
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11.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:

• Integrated Development Environment

- MPLAB® IDE Software

• Assemblers/Compilers/Linkers

- MPASMTM Assembler

- MPLAB C18 and MPLAB C30 C Compilers

- MPLINKTM Object Linker/
MPLIBTM Object Librarian

- MPLAB ASM30 Assembler/Linker/Library

• Simulators

- MPLAB SIM Software Simulator

• Emulators

- MPLAB ICE 2000 In-Circuit Emulator

- MPLAB ICE 4000 In-Circuit Emulator

• In-Circuit Debugger

- MPLAB ICD 2

• Device Programmers

- PICSTART® Plus Development Programmer

- MPLAB PM3 Device Programmer

• Low-Cost Demonstration and Development 
Boards and Evaluation Kits

11.1 MPLAB Integrated Development 
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16-bit micro-
controller market. The MPLAB IDE is a Windows®

operating system-based application that contains:

• A single graphical interface to all debugging tools

- Simulator

- Programmer (sold separately)

- Emulator (sold separately)

- In-Circuit Debugger (sold separately)

• A full-featured editor with color-coded context

• A multiple project manager

• Customizable data windows with direct edit of 
contents

• High-level source code debugging

• Visual device initializer for easy register 
initialization

• Mouse over variable inspection

• Drag and drop variables from source to watch 
windows

• Extensive on-line help

• Integration of select third party tools, such as 
HI-TECH Software C Compilers and IAR 
C Compilers

The MPLAB IDE allows you to:

• Edit your source files (either assembly or C)

• One touch assemble (or compile) and download 
to PIC MCU emulator and simulator tools 
(automatically updates all project information)

• Debug using:

- Source files (assembly or C)

- Mixed assembly and C

- Machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.
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11.11 PICSTART Plus Development 
Programmer

The PICSTART Plus Development Programmer is an
easy-to-use, low-cost, prototype programmer. It
connects to the PC via a COM (RS-232) port. MPLAB
Integrated Development Environment software makes
using the programmer simple and efficient. The
PICSTART Plus Development Programmer supports
most PIC devices in DIP packages up to 40 pins.
Larger pin count devices, such as the PIC16C92X and
PIC17C76X, may be supported with an adapter socket.
The PICSTART Plus Development Programmer is CE
compliant.

11.12 Demonstration, Development and 
Evaluation Boards

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully func-
tional systems. Most boards include prototyping areas for
adding custom circuitry and provide application firmware
and source code for examination and modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In addition to the PICDEM™ and dsPICDEM™ demon-
stration/development board series of circuits, Microchip
has a line of evaluation kits and demonstration software
for analog filter design, KEELOQ® security ICs, CAN,
IrDA®, PowerSmart® battery management, SEEVAL®

evaluation system, Sigma-Delta ADC, flow rate
sensing, plus many more.

Check the Microchip web page (www.microchip.com)
and the latest “Product Selector Guide” (DS00148) for
the complete list of demonstration, development and
evaluation kits.
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FIGURE 12-1: PIC16C712/716 VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +125°C 

FIGURE 12-2: PIC16LC712/716 VOLTAGE-FREQUENCY GRAPH, 0°C < TA < +70°C
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13.0 PACKAGING INFORMATION

13.1 Package Marking Information

18-Lead PDIP

XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX

YYWWNNN

Example

PIC16C716-04/P
0510017

XXXXXXXX

18-Lead CERDIP Windowed

XXXXXXXX
YYWWNNN

PIC16C

Example

716/JW
0510017

18-Lead SOIC (.300”)

XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

PIC16C712-20
/SO

0510017

20-Lead SSOP

XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

Example

PIC16C712
-20I/SS

0510017

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
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18-Lead Ceramic Dual In-line with Window (JW) – 300 mil (CERDIP)

3.30 3.56 3.81

5.335.084.83.210.200.190W2Window Length

.150.140.130W1Window Width

10.809.788.76.425.385.345eBOverall Row Spacing §

0.530.470.41.021.019.016BLower Lead Width

1.521.401.27.060.055.050B1Upper Lead Width

0.300.250.20.012.010.008cLead Thickness

3.813.493.18.150.138.125LTip to Seating Plane

23.3722.8622.35.920.900.880DOverall Length

7.497.377.24.295.290.285E1Ceramic Pkg. Width

8.267.947.62.325.313.300EShoulder to Shoulder Width

0.760.570.38.030.023.015A1Standoff

4.194.063.94.165.160.155A2Ceramic Package Height

4.954.644.32.195.183.170ATop to Seating Plane

2.54.100pPitch

1818nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

1

2

D

n

W2

E1

W1

c

eB

E

p

L

A2

B

B1

A

A1

* Controlling Parameter
§ Significant Characteristic
JEDEC Equivalent:  MO-036
Drawing No. C04-010

Note: For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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Interrupt Sources..........................................................  51, 61
A/D Conversion Complete .........................................  47
Block Diagram............................................................. 61
Capture Complete (CCP)............................................ 40
Compare Complete (CCP).........................................  41
Interrupt-on-Change (RB7:RB4 ) ...............................  24
RB0/INT Pin, External ................................................  62
TMR0 Overflow ....................................................  30, 62
TMR1 Overflow ....................................................  31, 34
TMR2 to PR2 Match .................................................. 37
TMR2 to PR2 Match (PWM) ................................  36, 42

Interrupts, Context Saving During ...................................... 62
Interrupts, Enable Bits

A/D Converter Enable (ADIE Bit) ...............................  16
CCP1 Enable (CCP1IE Bit)..................................  16, 40
Global Interrupt Enable (GIE Bit) .........................  15, 61
Interrupt-on-Change (RB7:RB4) Enable 

(RBIE Bit) .....................................................  15, 62
Peripheral Interrupt Enable (PEIE Bit) .......................  15
RB0/INT Enable (INTE Bit) ........................................  15
TMR0 Overflow Enable (T0IE Bit)..............................  15
TMR1 Overflow Enable (TMR1IE Bit) ........................ 16
TMR2 to PR2 Match Enable (TMR2IE Bit) ................  16

Interrupts, Flag Bits
A/D Converter Flag (ADIF Bit) .............................  17, 47
CCP1 Flag (CCP1IF Bit) ................................  17, 40, 41
Interrupt-on-Change (RB7:RB4) Flag 

(RBIF Bit) ...............................................  15, 24, 62
RB0/INT Flag (INTF Bit).............................................  15
TMR0 Overflow Flag (T0IF Bit) ............................  15, 62
TMR1 Overflow Flag (TMR1IF Bit) ............................  17
TMR2 to PR2 Match Flag (TMR2IF Bit) .....................  17

M
Master Clear (MCLR)

MCLR Reset, Normal Operation ....................  54, 58, 59
MCLR Reset, Sleep ...................................................  59
MCLR Reset, Sleep .............................................  54, 58

Memory Organization
Data Memory .............................................................  10
Program Memory .........................................................  9

Microchip Internet Web Site .............................................  101
MPLAB ASM30 Assembler, Linker, Librarian ....................  70
MPLAB ICD 2 In-Circuit Debugger.....................................  71
MPLAB ICE 2000 High-Performance Universal 

In-Circuit Emulator .....................................................  71
MPLAB ICE 4000 High-Performance Universal 

In-Circuit Emulator .....................................................  71
MPLAB Integrated Development Environment Software ...  69
MPLAB PM3 Device Programmer......................................  71
MPLINK Object Linker/MPLIB Object Librarian .................  70

O
OPCODE Field Descriptions ..............................................  67
OPTION_REG Register ...............................................  12, 14

INTEDG Bit ................................................................  14
PS2:PS0 Bits .......................................................  14, 29
PSA Bit.................................................................  14, 29
RBPU Bit ....................................................................  14
T0CS Bit...............................................................  14, 29
T0SE Bit ................................................................ 14, 29

Oscillator Configuration................................................  51, 53
HS ........................................................................  53, 58
LP.........................................................................  53, 58
RC..................................................................  53, 54, 58
Selection (FOSC1:FOSC0 Bits) .................................  52

XT ........................................................................  53, 58
Oscillator, Timer1.........................................................  31, 34
Oscillator, WDT..................................................................  63

P
Packaging ..........................................................................  89

Details........................................................................  90
Paging, Program Memory..............................................  9, 19
PCON Register ............................................................  18, 58

BOR Bit......................................................................  18
POR Bit......................................................................  18

PICSTART Plus Development Programmer......................  72
PIE1 Register...............................................................  12, 16

ADIE Bit .....................................................................  16
CCP1IE Bit ................................................................  16
TMR1IE Bit ................................................................  16
TMR2IE Bit ................................................................  16

Pin Functions
MCLR/VPP ...................................................................  6
RA0/AN0......................................................................  6
RA1/AN1......................................................................  6
RA2/AN2......................................................................  6
RA3/AN3/VREF.............................................................  6
RA4/T0CKI ..................................................................  6
RB0/INT.......................................................................  7
RB1..............................................................................  7
RB2..............................................................................  7
RB3..............................................................................  7
RB4..............................................................................  7
RB5..............................................................................  7
RB6..............................................................................  7
RB7..............................................................................  7
VDD ..............................................................................  7
VSS ..............................................................................  7

Pinout Descriptions
PIC16C712/716 Pinout Description .............................  6

PIR1 Register ..............................................................  11, 17
ADIF Bit .....................................................................  17
CCP1IF Bit.................................................................  17
TMR1IF Bit.................................................................  17
TMR2IF Bit ................................................................. 17

Pointer, FSR ......................................................................  20
POR. See Power-on Reset
PORTA

Initialization................................................................  21
PORTA Register ..................................................  11, 21
RA3:RA0 Port Pins ....................................................  21
RA4/T0CKI Pin ..........................................................  22
TRISA Register....................................................  12, 21

PORTB
Block Diagram of RB1/T1OSO/T1CKI Pin.................  24
Block Diagram of RB2/T10SI Pin...............................  25
Block Diagram of RB3/CCP1 Pin ............................... 25
Initialization................................................................  23
PORTB Register ..................................................  11, 23
Pull-up Enable (RBPU Bit).........................................  14
RB0/INT Edge Select (INTEDG Bit) ..........................  14
RB0/INT Pin, External................................................  62
RB3:RB0 Port Pins ....................................................  23
RB7:RB4 Interrupt-on-Change ..................................  62
RB7:RB4 Interrupt-on-Change Enable (RBIE Bit)  15, 62
RB7:RB4 Interrupt-on-Change Flag 

(RBIF Bit)...............................................  15, 24, 62
RB7:RB4 Port Pins ....................................................  26
TRISB Register....................................................  12, 23
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW 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 (FAQ), 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

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. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

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://microchip.com/support
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