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PIC16C712/716

2.2.25 PIR1 Register

Note: Interrupt flag bits get set when an interrupt
This register contains the individual flag bits for the condition occurs, regardless of the state of
peripheral interrupts. its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User soft-
ware should ensure the appropriate inter-
rupt flag bits are clear prior to enabling an

interrupt.
FIGURE 2-8: PIR1 REGISTER (ADDRESS 0Ch)
UO  RW-0 U0 U0  RW-0  RMW-0  RMW-0 _ RMW-0
| — [ aor | — | — | — | ccpuF | TMR2IF | TMRLIF | [R = Readable bit
bit7 bito |[W = Writable bit

U = Unimplemented bit,
read as ‘0’
-n = Value at POR Reset

bit 7: Unimplemented: Read as ‘0’

bit 6:  ADIF: A/D Converter Interrupt Flag bit
1 = An A/D conversion completed (must be cleared in software)
0 = The A/D conversion is not complete

bit 5-3: Unimplemented: Read as ‘0’

bit 2:  CCP1IF: CCP1 Interrupt Flag bit
Capture Mode:
1 = A TMRL1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred
Compare Mode:
1 = A TMRL1 register compare match occurred (must be cleared in software)
0 = No TMRL1 register compare match occurred
PWM Mode:
Unused in this mode

bit 1:  TMR2IF: TMR2 to PR2 Match Interrupt Flag bit
1 = TMR2 to PR2 match occurred (must be cleared in software)
0 = No TMR2 to PR2 match occurred

bit 0: TMRI1IF: TMR1 Overflow Interrupt Flag bit
1 = TMR1 register overflowed (must be cleared in software)
0 = TMR1 register did not overflow

© 1999-2013 Microchip Technology Inc.
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FIGURE 3-7: BLOCK DIAGRAM OF RB7:RB4 PINS
VDD
REPUM I:: gweak VDD
P
DATA BUS Data Latch
D Q
WR PORT oK\
TRIS Latch
D Q
WR TRIS TTL
CK_\— Buffer‘7 37
ST
Buffer
[ p
RD TRIS Latch
/I Q D
RD PORT EN Q1
Set RBIF
From other é Q D
RB7:RB4 pins RD PORT
EN
Q3
RB7:RB6 in Serial Programming mode
Note 1: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION_REG<7>).

TABLE 3-3: PORTB FUNCTIONS

Name Bit# Buffer Function

RBO/INT bit 0 TTUST™ Input/output pin or external interrupt input. Internal software
programmable weak pull-up.

RB1/T10S0/ | bit1 TTU/ST Input/output pin or Timer1 oscillator output, or Timer1 clock input. Internal

T1CKI software programmable weak pull-up. See Timerl section for detailed
operation.

RB2/T10SI bit 2 TTL/ST Input/output pin or Timer1 oscillator input. Internal software programmable
weak pull-up. See Timerl section for detailed operation.

RB3/CCP1 bit 3 TTU/ST 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@ Input/output pin (with interrupt-on-change). Internal software programmable
weak pull-up. Serial programming clock.

RB7 bit 7 TTL/ST@ 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.

© 1999-2013 Microchip Technology Inc. DS41106C-page 27
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TABLE 3-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB

Value on: Value on all

Address | Name Bit 7 Bit 6 Bit 5 Bit4 | Bit3 | Bit2 | Bitl | Bit0 POR,
other Resets

BOR
06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO | XXXX XXXX uuuu uuuu
86h TRISB PORTB Data Direction Register 1111 1111 1111 1111
81h OPTION_REG | RBPU ‘ INTEDG | TOCS | TOSE ‘ PSA ‘ PS2 ‘ PS1 | PSO | 1111 1111 1111 1111

Legend: x =unknown, u = unchanged. Shaded cells are not used by PORTB.

DS41106C-page 28 © 1999-2013 Microchip Technology Inc.
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421 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

The TMRO interrupt is generated when the TMRO
register overflows from FFh to 00h. This overflow sets
bit TOIF (INTCON<2>). The interrupt can be masked by
clearing bit TOIE (INTCON<5>). Bit TOIF must be
cleared in software by the TimerO module Interrupt

TimerO Interrupt

Note: To avoid an unintended device Reset, a . - . o
specific instruction sequence (shown in Service Routine before re-enabling this interrupt. The
the PIC® Mid-Range Reference Manual TMRO interrupt cannot awaken the processor from
DS33023) must be executed when chang-’ Sleep since the timer is shut off during Sleep.
ing the prescaler assignment from Timer0
to the WDT. This sequence must be fol-
lowed even if the WDT is disabled.
FIGURE 4-2: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
CLKOUT (=Fosc/4) Data Bus
Y 8
0 '\L’J' %
RA4/TOCKI v M SYNC
pin 1 U > 2 TMRO Reg
X Cycles
TOSE T *
TOCS )
SA Set flag bit TOIF
on Overflow
0 _ .
M > 8-bit Prescaler
u
Watchdog 1 X 8
Timer
T 8-to-1 MUX «—— PS2:PSO
T PSA
| o |
WDT Enable bit
MUX |[«4—— PSA
WDT
Time-out
Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<5:0>).
TABLE 4-1: REGISTERS ASSOCIATED WITH TIMERO
Value on: Value on all
Address | Name Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO POR,
other Resets
BOR
01lh TMRO TimerO Module’s Register XXXX XXXX | uuuu uuuu
0Bh,8Bh INTCON GIE PEIE | TOIE | INTE | RBIE | TOIF | INTF | RBIF | 0000 000x | 0000 000u
81h OPTION_REG | RBPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 PSO | 1111 1111 | 1111 1111
85h TRISA — — — | Bit4 |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.
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5.0 TIMER1 MODULE

The Timerl module timer/counter has the following
features:

* 16-bit timer/counter
(Two 8-bit registers; TMR1H and TMR1L)
» Readable and writable (Both registers)
« Internal or external clock select
¢ Interrupt on overflow from FFFFh to 0000h
* Reset from CCP module trigger
Timerl has a control register, shown in Figure 5-1.

Timerl can be enabled/disabled by setting/clearing
control bit TMR1ON (T1CON<0>).

Figure 5-2 is a simplified block diagram of the Timerl
module.

Additional information on timer modules is available in
the PIC® Mid-Range Reference Manual, (DS33023).

5.1 Timerl Operation

Timerl can operate in one of these modes:

* As atimer
« As a synchronous counter
« As an asynchronous counter

The operating mode is determined by the clock select
bit, TMR1CS (T1CON<1>).

In timer mode, Timerl increments every instruction
cycle. In counter mode, it increments on every rising
edge of the external clock input.

When the Timerl oscillator is enabled (TLOSCEN is
set), the RB2/T10SI and RB1/T10SO/T1CKI pins
become inputs. That is, the TRISB<2:1> value is
ignored.

Timerl also has an internal “Reset input”. This Reset
can be generated by the CCP module (see Section 7.0
“Capture/Compare/PWM (CCP) Module(s)").

FIGURE 5-1: T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)
U-0 u-0 RMW-0  RMW-0  RMW-0 RW-0  R/W-0
‘ — | — ‘TlCKPSl|T1CKPSO‘T1050EN| TISYNC ‘TMRlCS|TMR10N| R = Readable bit
bit7 bito |V = Writable bit

bit 7-6: Unimplemented: Read as ‘0’

11 = 1:8 Prescale value
10 = 1:4 Prescale value
01 = 1:2 Prescale value
00 = 1:1 Prescale value

1 = Oscillator is enabled
0 = Oscillator is shut off

TMR1CS =1
0 = Synchronize external clock input

TMR1CS =0

bit 1: TMRICS: Timerl Clock Source Select bit

0 = Internal clock (Fosc/4)

bit 0: TMRI1ON: Timerl On bit
1 = Enables Timerl
0 = Stops Timerl

bit 5-4: T1CKPS1:T1CKPSO0: Timerl Input Clock Prescale Select bits

bit 3: T1OSCEN: Timerl Oscillator Enable Control bit

Note: The oscillator inverter and feedback resistor are turned off to eliminate power drain
bit 22 T1SYNC: Timerl External Clock Input Synchronization Control bit

1 = Do not synchronize external clock input

This bit is igﬁored. Timerl uses the internal clock when TMR1CS = 0.

1 = External clock from pin RB1/T1OSO/T1CKI (on the rising edge)

U = Unimplemented bit,
read as ‘0’
-n = Value at POR Reset

© 1999-2013 Microchip Technology Inc.
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5.3 Timerl Oscillator

A crystal oscillator circuit is built in between pins T10SI
(input) and T1OSO (amplifier output). It is enabled by
setting control bit TLOSCEN (T1CON<3>). The oscilla-
tor is a low-power oscillator rated up to 200 kHz. It will
continue to run during Sleep. It is primarily intended for
a 32 kHz crystal. Table 5-2 shows the capacitor
selection for the Timerl oscillator.

The Timerl oscillator is identical to the LP oscillator.
The user must provide a software time delay to ensure
proper oscillator start-up.

TABLE 5-2: CAPACITOR SELECTION FOR
THE TIMER1 OSCILLATOR
Osc Type Freq. C1 Cc2
LP 32 kHz 33 pF 33 pF
100 kHz 15 pF 15 pF
200 kHz 15 pF 15 pF

These values are for design guidance only.
Note 1: Higher capacitance increases the stability of
oscillator but also increases the start-up
time.

2: Since each resonator/crystal has its own
characteristics, the user should consult the
resonator/crystal manufacturer for
appropriate values of external components.

5.4

The TMR1 Register pair (TMR1H:TMR1L) increments
from 0000h to FFFFh and rolls over to 0000h. The
TMRL1 interrupt, if enabled, is generated on overflow
which is latched in interrupt flag bit TMR1IF (PIR1<0>).
This interrupt can be enabled/disabled by setting/clear-
ing TMR1 interrupt enable bit TMR1IE (PIE1<0>).

Timerl Interrupt

5.5 Resetting Timerl using a CCP

Trigger Output

If the CCP module is configured in Compare mode to
generate a “Special Event Trigger” (CCP1M3:CCP1MO
=1011), this signal will reset Timerl and start an A/D
conversion (if the A/D module is enabled).

Note: The Special Event Triggers from the
CCP1 module will not set interrupt flag bit

TMRL1IF (PIR1<0>).

Timerl must be configured for either Timer or Synchro-
nized Counter mode to take advantage of this feature.
If Timerl is running in Asynchronous Counter mode,
this reset operation may not work.

In the event that a write to Timerl coincides with a
Special Event Trigger from CCP1, the write will take
precedence.

In this mode of operation, the CCPR1H:CCPR1L
registers pair effectively becomes the period register
for Timerl.

TABLE 5-3: REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER

Value on Value on
Address | Name Bit 7 | Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other

BOR Resets
0Bh,8Bh |INTCON | GIE |PEIE| TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 — |ADIF — — = CCP1IF | TMR2IF | TMR1IF |-0-- -000 |-0-- -000
8Ch PIE1 — |ADIE — — — CCP1IE | TMR2IE | TMR1IE |-0-- -000|-0-- -000
OEh TMRI1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX | uuuu uuuu
OFh TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX | uuuu uuuu
10h T1CON — | — |T1CKPS1 |T1CKPSO | T10SCEN | TISYNC | TMR1CS | TMR1ON | --00 0000 | --uu uuuu
07h DATACC | — | — — — — DCCP — DTICK |---- -X-X|---- -U-U
P

87h TRISCCP | — | — — — — TCCP — TTiCK |---- -1-1|---- -1-1
Legend: x =unknown, u = unchanged, — = unimplemented read as ‘0’. Shaded cells are not used by the Timerl module.

DS41106C-page 34
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7.2

In Compare mode, the 16-bit CCPR1 register value is
constantly compared against the TMR1 register pair
value. When a match occurs, the RB3/CCP1 pin is
either:

Compare Mode

* driven High

* driven Low

« remains Unchanged

The action on the pin is based on the value of control

bits CCP1M3:CCP1M0 (CCP1CON<3:0>). At the
same time, interrupt flag bit CCP1IF is set.

FIGURE 7-4: COMPARE MODE
OPERATION BLOCK

DIAGRAM

Special Event Trigger will:

Reset Timerl, but not set interrupt flag bit TMR1IF (PIR1<0>),
and set bit GO/DONE (ADCONO0<2>)

which starts an A/D conversion

Special Event Trigger

Set flag bit CCP1IF

(PIR1<2>)
CCPR1H| CCPR1L
TMR1H | TMRI1L

Output

RB3/CCP1 R || Logic
Pin )

TRISCCP<2>
Output Enable

match

CCP1CON<3:0>
Mode Select

7.2.1 CCP PIN CONFIGURATION

The user must configure the RB3/CCP1 pin as the CCP
output by clearing the TRISCCP<2> bit.

Note:  Clearing the CCP1CON register will force
the RB3/CCP1 compare output latch to
the default low level. This is neither the

PORTB I/O data latch nor the DATACCP

latch.

7.2.2 TIMER1 MODE SELECTION

Timerl must be running in Timer mode or Synchro-
nized Counter mode if the CCP module is using the
compare feature. In Asynchronous Counter mode, the
compare operation may not work.

7.2.3 SOFTWARE INTERRUPT MODE

When generate software interrupt is chosen the CCP1
pin is not affected. Only a CCP interrupt is generated (if
enabled).

7.2.4 SPECIAL EVENT TRIGGER

In this mode, an internal hardware trigger is generated
which may be used to initiate an action.

The Special Event Trigger output of CCP1 resets the
TMRL1 register pair. This allows the CCPR1 register to
effectively be a 16-bit programmable period register for
Timerl.

The Special Event Trigger output of CCP1 also starts
an A/D conversion (if the A/D module is enabled).

Note:  The Special Event Trigger from the CCP1
module will not set interrupt flag bit

TMRL1IF (PIR1<0>).

TABLE 7-2: REGISTERS ASSOCIATED WITH CAPTURE, COMPARE, AND TIMER1

Value on Value on
Address [Name Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other

BOR Resets

07h DATACCP = = = = = DCCP = DTICK [XXXX XXXX|XXXX XUXU
0Bh,8Bh  [INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF |[0000 000x {0000 000u
0Ch PIR1 — ADIF — — — CCP1IF | TMR2IF | TMR1IF |[-0-- -000|-0-- -000
OEh TMR1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX [uuuu uuuu
OFh TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX [uuuu uuuu
10h T1CON — | — [rickps1|T1cKPSO0|T10SCEN|TTSYNG [TMR1CS [TMRION]- - 00 0000 |- -uu uuuu
15h CCPR1L |Capture/Compare/PWM Register 1 (LSB) XXXX XXXX [uuuu uuuu
16h CCPR1H |Capture/Compare/PWM Register 1 (MSB) XXXX XXXX [uuuu uuuu
17h CCP1CON| — — |DCiB1 (DC1BO |CCP1M3 |CCP1M2|CCP1M1 [CCP1MO |--00 0000 |--00 0000
87h TRISCCP — — — — — TCCP — TTICK [xxxX X1x1|xXXxX X1x1
8Ch PIE1 — ADIE — — — CCP1IE | TMR2IE | TMRLIIE [-0-- -000(-0-- -000
Legend: x = unknown, u = unchanged, — = unimplemented read as ‘0’. Shaded cells are not used by Capture and Timer1.

© 1999-2013 Microchip Technology Inc.
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7.3 PWM Mode

In Pulse Width Modulation (PWM) mode, the CCP1 pin
produces up to a 10-bit resolution PWM output. Since
the CCP1 pin is multiplexed with the PORTB data latch,
the TRISCCP<2> bit must be cleared to make the
CCP1 pin an output.

Note:  Clearing the CCP1CON register will force
the CCP1 PWM output latch to the default
low level. This is neither the PORTB /O

data latch nor the DATACCP latch.

Figure 7-5 shows a simplified block diagram of the
CCP module in PWM mode.

For a step by step procedure on how to set up the CCP
module for PWM operation, see Section 7.3.3 “Set-
Up for PWM Operation”.

FIGURE 7-5: SIMPLIFIED PWM BLOCK
DIAGRAM

Duty cycle registers f CCP1CON<5:4>

| CCPRIL ‘

ﬁf—

| CCPRIH (Slave) | ‘
| Comparator i R Q
{} RB3/CCP1
| TMR2 | (Note 1)‘
&—S
Comparator TRISCCP<2>
Clear Timer,
* CCP1 pin and
PR2 latch D.C.

Note 1: 8-bit timer is concatenated with 2-bit internal Q clock
or 2 bits of the prescaler to create 10-bit time base.

A PWM output (Figure 7-6) has a time base (period)
and a time that the output stays high (duty cycle). The
frequency of the PWM is the inverse of the period (1/
period).

FIGURE 7-6: PWM OUTPUT

Period = PR2+1

_  — n

'
Duty Cycle ,
. TMR2 =PR2

TMR2 = Duty Cycle (CCPR1H)

TMR2 = PR2

7.3.1 PWM PERIOD

The PWM period is specified by writing to the PR2
register. The PWM period can be calculated using the
following formula:
PWM period = [(PR2) + 1] » 4+ TOSC *
(TMR2 prescale value)

PWM frequency is defined as 1 / [PWM period].

When TMR?2 is equal to PR2, the following three events
occur on the next increment cycle:
 TMR2 is cleared
* The CCPL1 pin is set (exception: if PWM duty
cycle = 0%, the CCP1 pin will not be set)

* The PWM duty cycle is latched from CCPRL1L into
CCPR1H

Note:  The Timer2 postscaler (see Section 6.0
“Timer2 Module”) is not used in the
determination of the PWM frequency. The
postscaler could be used to have a servo
update rate at a different frequency than
the PWM output.

7.3.2 PWM DUTY CYCLE

The PWM duty cycle is specified by writing to the
CCPRLL register and to the CCP1CON<5:4> bits. Up
to 10-bit resolution is available. The CCPR1L contains
the eight MSbs and the CCP1CON<5:4> contains the
two LSbs. This 10-bit value is represented by
CCPR1L:CCP1CON<5:4>. The following equation is
used to calculate the PWM duty cycle in time:

PWM duty cycle= (CCPR1L:CCP1CON<5:4>) «
Tosc ¢ (TMR2 prescale value)

CCPR1L and CCP1CON<5:4> can be written to at any
time, but the duty cycle value is not latched into
CCPR1H until after a match between PR2 and TMR2
occurs (i.e., the period is complete). In PWM mode,
CCPR1H is a read-only register.

The CCPRI1H register and a 2-bit internal latch are
used to double buffer the PWM duty cycle. This double
buffering is essential for glitchless PWM operation.

When the CCPR1H and 2-bit latch match TMR2
concatenated with an internal 2-bit Q clock or 2 bits of
the TMR2 prescaler, the CCP1 pin is cleared.

Maximum PWM resolution (bits) for a given PWM
frequency:

Fosc
Fpwm
= log bits

log(2)

Note:  If the PWM duty cycle value is longer than
the PWM period the CCP1 pin will not be

cleared.

For an example PWM period and duty cycle calcula-
tion, see the PIC® Mid-Range Reference Manual,
(DS33023).

DS41106C-page 42

© 1999-2013 Microchip Technology Inc.



PIC16C712/716

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
| — [ = | — — | — | pcFe2 | PcFG1 | PCFGO | |R =Readable bit
bit7 bito | W = Writable bit
U =Unimplemented bit,
read as ‘0’
-n = Value at POR
Reset

bit 7-3: Unimplemented: Read as ‘0’
bit 2-0: PCFG2:PCFGO0: A/D Port Configuration Control bits

PCFG2:PCFGO RAO | 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

A = Analog input
D = Digital I/0

DS41106C-page 46 © 1999-2013 Microchip Technology Inc.
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9.12 Watchdog Timer (WDT)

The Watchdog Timer is as a free running, on-chip, RC
oscillator which does not require any external compo-
nents. This RC oscillator is separate from the RC oscil-
lator of the OSC1/CLKIN pin. That means that the WDT
will run, even if the clock on the OSC1/CLKIN and
OSC2/CLKOUT pins of the device have been stopped,
for example, by execution of a SLEEP instruction.

During normal operation, a WDT Time-out generates a
device Reset (Watchdog Timer Reset). If the device is
in Sleep mode, a WDT Time-out causes the device to
wake-up and continue with normal operation (Watch-
dog Timer Wake-up). The TO bit in the STATUS regis-
ter will be cleared upon a Watchdog Timer Time-out.

The WDT can be permanently disabled by clearing
Configuration bit WDTE (Section 9.1 “Configuration
Bits”).

FIGURE 9-15:

WDT time-out period values may be found in the
Electrical Specifications section under TwDT (parame-
ter #31). Values for the WDT prescaler (actually a
postscaler, but shared with the Timer0 prescaler) may
be assigned using the OPTION_REG register.

The CLRWDT and SLEEP instructions clear
the WDT and the postscaler, if assigned to
the WDT, and prevent it from timing out
and generating a device Reset condition.

Note:

Note: ~ When a CLRWDT instruction is executed
and the prescaler is assigned to the WDT,
the prescaler count will be cleared, but the

prescaler assignment is not changed.

WATCHDOG TIMER BLOCK DIAGRAM

From TMRO Clock Source

(Figure 4-2)
[ o
1™ > Postscaler
WDT Timer U
X { 8
% f 8-to-1 MUX <&— PS2:PSO
WDT PSA
Enable Bit
&——» To TMRO (Figure 4-2)
0 * | A
MUX -«— PSA
. . L . WDT
Note: PSA and PS2:PS0 are bits in the OPTION_REG register. Time-out

FIGURE 9-16: SUMMARY OF WATCHDOG TIMER REGISTERS

Address | Name Bits 13:8 Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
2007h | Config. bits (1) — | BopeN® | CP1 | CPO | PWRTE™ | WDTE | FOSC1 | FOSCO
81h OPTION_REG N/A RBPU | INTEDG |TOCS |TOSE| PSA PS2 PS1 PSO

Legend: Shaded cells are not used by the Watchdog Timer.

Note 1: See Figure 9-1 for operation of these bits.

© 1999-2013 Microchip Technology Inc.
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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).

DS41106C-page 66
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10.0 INSTRUCTION SET SUMMARY

Each PIC16CXXX instruction is a 14-bit word divided
into an OPCODE which specifies the instruction type
and one or more operands which further specify the
operation of the instruction. The PIC16CXXX instruc-
tion set summary in Table 10-2 lists byte-oriented, bit-
oriented, and literal and control operations.
Table 10-1 shows the opcode field descriptions.

For byte-oriented instructions, ‘f' represents a file
register designator and ‘d’ represents a destination
designator. The file register designator specifies which
file register is to be used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If ‘d’ is zero, the result is
placed in the W register. If ‘d’ is one, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, ‘b’ represents a bit field
designator which selects the number of the bit affected
by the operation, while ‘f’ represents the number of the
file in which the bit is located.

For literal and control operations, ‘K’ represents an
eight or eleven bit constant or literal value.

TABLE 10-1: OPCODE FIELD
DESCRIPTIONS

Field Description

Register file address (0x00 to 0x7F)

Working register (accumulator)

Bit address within an 8-bit file register

Literal field, constant data or label

XXCTE_"

Don't care location (=0 or 1)

The assembler will generate code with x = 0. Itis the
recommended form of use for compatibility with all
Microchip software tools.

o

Destination select; d = 0: store result in W,
d = 1: store result in file register f.
Defaultisd =1

Program Counter

Time-out bit

Power-down bit

Zero bit

Digit Carry bit

18N 383|138

Carry bit

The instruction set is highly orthogonal and is grouped
into three basic categories:

* Byte-oriented operations

 Bit-oriented operations

« Literal and control operations

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true or the pro-
gram counter is changed as a result of an instruction.
In this case, the execution takes two instruction cycles
with the second cycle executed as a NOP. One instruc-
tion cycle consists of four oscillator periods. Thus, for
an oscillator frequency of 4 MHz, the normal instruction
execution time is 1 us. If a conditional test is true or the
program counter is changed as a result of an
instruction, the instruction execution time is 2 ps.

Table 10-2 lists the instructions recognized by the
MPASM assembler.

Figure 10-1 shows the general formats that the
instructions can have.

Note:  To maintain upward compatibility with
future PIC16CXXX products, do not use
the OPTI ONand TRI S instructions.

All examples use the following format to represent a
hexadecimal number:

Oxhh
where h signifies a hexadecimal digit.

FIGURE 10-1: GENERAL FORMAT FOR
INSTRUCTIONS
Byte-oriented file register operations
13 8 7 6 0
OPCODE | d | f (FILE #)

d = 0 for destination W
d =1 for destination f
f = 7-bit file register address

Bit-oriented file register operations
13 10 9 7 6 0
OPCODE |b (BIT #)| f (FILE #)

3-bit bit address
7-bit file register address

b
f

Literal and control operations

General
13 8 7 0
OPCODE | k (literal)

k = 8-bit immediate value

CALL and GOTOinstructions only
13 11 10 0
OPCODE k (literal)

k = 11-bit immediate value

A description of each instruction is available in the PIC®
Mid-Range Reference Manual, (DS33023).
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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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12.1

DC Characteristics: PIC16C712/716-04 (Commercial, Industrial, Extended)

PIC16C712/716-20 (Commercial, Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)

Operating temperature 0°C <TA< +70°C for commercial
DC CHARACTERISTICS -40°C <TA< +85°C for industrial
-40°C <TA<  +125°C for extended
Param | Sym. Characteristic Min. | Typt | Max. | Units Conditions
No.
D001 VDD Supply Voltage 4.0 — 55 V [ XT, RC and LP osc mode
DOO1A 45 — 5.5 \ HS osc mode
VBOR* | — | 55 V | BOR enabled”
D002* | VDR RAM Data Retention Voltage(") — 15 — v
D003 VPOR | VDD Start Voltage to ensure inter- — Vss — V | See section on Power-on Reset for details
nal Power-on Reset signal
D004* SvDD | VDD Rise Rate to ensure internal 0.05 — — Vims | PWRT enabled (PWRTE bit clear)
DO04A* Power-on Reset signal TBD — — PWRT disabled (PWRTE bit set)
See section on Power-on Reset for details
D005 VBOR | Brown-out Reset 3.65 — 4.35 \% BODEN bit set
voltage trip point
D010 IDD Supply Current(5) — 0.8 25 mA | Fosc =4 MHz, VbD = 4.0V
D013 — 4.0 8.0 mA | Fosc =20 MHz, VDD = 4.0V
D020 IPD Power-down Current(®:5) — 10.5 42 pA | VDD = 4.0V, WDT enabled,-40°C to +85°C
— 15 16 pA | VDD = 4.0V, WDT disabled, 0°C to +70°C
D021 — 15 19 pA | VDD = 4.0V, WDT disabled,-40°C to +85°C
D021B — 25 19 pA | VDD = 4.0V, WDT disabled,-40°C to +125°C
Module Differential Current(®
D022* | AIWDT | watchdog Timer — 6.0 20 pA | WDTE bit set, VDD = 4.0V
D022A* | AIBOR | Brown-out Reset — TBD | 200 uA | BODEN bit set, VbD = 5.0V
1A Fosc LP Oscillator Operating Frequency 0 — 200 KHz | All temperatures
RC Oscillator Operating Frequency 0 — 4 MHz | All temperatures
XT Oscillator Operating Frequency 0 — 4 MHz | All temperatures
HS Oscillator Operating Frequency 0 — 20 MHz | All temperatures
*  These parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note1: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as I/O pin loading and
switching rate, oscillator type, internal code execution pattern, and temperature also have an impact on the current
consumption.

The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail-to-rail; all /O pins tri-stated, pulled to VDD,
MCLR = VDD; WDT enabled/disabled as specified.

3: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with the
part in Sleep mode, with all /O pins in high-impedance state and tied to VDD and Vss.

4: For RC Osc mode, current through REXT is not included. The current through the resistor can be estimated by the formula
Ir = VDD/2REXT (MA) with REXT in kOhm.

5: Timerl oscillator (when enabled) adds approximately 20 pA to the specification. This value is from characterization and is for
design guidance only. This is not tested.

6: The A current is the additional current consumed when this peripheral is enabled. This current should be added to the base
IDD or IPD measurement.

7: This is the voltage where the device enters the Brown-out Reset. When BOR is enabled, the device will operate correctly to

this trip point.

© 1999-2013 Microchip Technology Inc.
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12.2 DC Characteristics: PIC16LC712/716-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)

DC CHARACTERISTICS Operating temperature 0°C <TA< +70°C for commercial
-40°C <TA< +85°C for industrial
Param | Sym. Characteristic Min. | Typt | Max. | Units Conditions
No.
D001 VDD Supply Voltage 25 — 5.5 Vv
VBOR* — 55 Vv BOR enabled (Note 7)
D002* |VDR | RAM Data Retention Voltage(") — 15 — \
D003 VPOR | VDD Start Voltage to ensure inter- — Vss — \% See section on Power-on Reset for details
nal Power-on Reset signal
D004* SvDD | VDD Rise Rate to ensure internal 0.05 — — Vims | PWRT enabled (PWRTE bit clear)
DO04A* Power-on Reset signal TBD — — PWRT disabled (PWRTE bit set)
See section on Power-on Reset for details
D005 VBOR |Brown-out Reset 3.65 — 4.35 \Y BODEN bit set
voltage trip point
D010 IDD Supply Current(®9) — 2.0 3.8 mA | XT, RC osc modes
Fosc = 4 MHz, VDD = 3.0V (Note 4)
DO10A — 225 48 pA [ LP osc mode
Fosc = 32 kHz, VbD = 3.0V, WDT disabled
D020 IPD Power-down Current(3-5) — 7.5 30 pA | VDD = 3.0V, WDT enabled, -40°C to +85°C
D021 — 0.9 5 pA | VDD = 3.0V, WDT disabled, 0°C to +70°C
D021A — 0.9 5 pA | VDD = 3.0V, WDT disabled, -40°C to +85°C
Module Differential Current(®
D022* AWDT | Watchdog Timer — 6.0 20 pA | WDTE bit set, VDD = 4.0V
D022A* | AIBOR | Brown-out Reset — TBD | 200 pA | BODEN bit set, VDD = 5.0V
1A Fosc | LP Oscillator Operating Frequency 0 — 200 KHz | All temperatures
RC Oscillator Operating Frequency 0 — 4 MHz | All temperatures
XT Oscillator Operating Frequency 0 — 4 MHz | All temperatures
HS Oscillator Operating Frequency 0 — 20 MHz | All temperatures

*  These parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note1: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin loading and
switching rate, oscillator type, internal code execution pattern, and temperature also have an impact on the current
consumption.

The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail-to-rail; all /O pins tri-stated, pulled to VDD,
MCLR = VDD; WDT enabled/disabled as specified.

3: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with the
part in Sleep mode, with all /0O pins in high-impedance state and tied to VDD and Vss.

4: For RC Osc mode, current through ReXT is not included. The current through the resistor can be estimated by the formula
Ir = VDD/2REXT (MA) with REXT in kOhm.

5: Timerl oscillator (when enabled) adds approximately 20 pA to the specification. This value is from characterization and is
for design guidance only. This is not tested.

6: The A current is the additional current consumed when this peripheral is enabled. This current should be added to the base
IDD or IPD measurement.

7: This is the voltage where the device enters the Brown-out Reset. When BOR is enabled, the device will operate correctly to
this trip point.
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FIGURE 12-6: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING
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Note: Refer to Figure 12-3 for load conditions.
FIGURE 12-7: BROWN-OUT RESET TIMING
BVDD - - - - - - - \—l
VDD PTVI

TABLE 12-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT RESET REQUIREMENTS

Parameter | Sym. |Characteristic Min. Typt Max. | Units Conditions

No.

30 TmcL | MCLR Pulse Width (low) 2 — — ps | VDD =5V, -40°C to +125°C

31* TwDT | Watchdog Timer Time-out Period 7 18 33 ms | VDD = 5V, -40°C to +125°C
(No Prescaler)

32 TosT | Oscillation Start-up Timer Period — 1024 Tosc — — | ToscC = OSC1 period

33* TPWRT | Power-up Timer Period 28 72 132 ms | VDD = 5V, -40°C to +125°C

34 Tioz | I/O High-impedance from MCLR — — 2.1 us
Low or WDT Reset

35 TBOR | Brown-out Reset Pulse Width 100 — — ps | Vobb < BvbD (DO0S)

*  These parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 12-8: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

ToCK 7 :X 7[:4

|
TMRO or
TMRL X1

Note: Refer to Figure 12-3 for load conditions.

TABLE 12-5: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Param Sym. Characteristic Min. Typt | Max. | Units |Conditions
No.
40* TtOH TOCKI High Pulse Width No Prescaler 0.5Tcy + 20 — — ns [Must also meet
With Prescaler 10 — | = ns |Parameter 42
41* TtOL TOCKI Low Pulse Width No Prescaler 0.5Tcy + 20 —_ —_ ns [Must also meet
With Prescaler 10 — | — ns |parameter 42
42* TtOP TOCKI Period No Prescaler Tcy + 40 — — ns
With Prescaler |Greater of: — — ns |N = prescale value
20 or TCY + 40 (2, 4,..., 256)
N
45* TtlH T1CKI High Time |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns [Must also meet
Synchronous, [Standard 15 — | — ns |parameter 47
Prescaler= |Extended (LC) 25 — | — | ns
2,4,8
Asynchronous |Standard 30 — — ns
Extended (LC) 50 — — ns
46* TtlL T1CKI Low Time |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns [Must also meet
Synchronous, |Standard 15 — — ns |parameter 47
Prescaler = Extended (LC) 25 — — ns
2,4,8
Asynchronous |Standard 30 — — ns
Extended (LC) 50 — — ns
47* Tt1P T1CKIl input period |Synchronous |Standard Greater of: — — ns |N = prescale value
30 OR_TCY + 40 1,2,4,8)
N
Extended (LC) |Greater of: N = prescale value
50 ORTCY + 40 (1,2,4,8)
N
Asynchronous |Standard 60 — — ns
Extended (LC) 100 — — ns
Ftl Timer1 oscillator input frequency range DC — | 200 | kHz
(oscillator enabled by setting bit TLOSCEN)
48 TCKEZtmr1|Delay from external clock edge to timer increment 2Tosc — |7Tosc| —

*  These parameters are characterized but not tested.
T Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 12-10: A/D CONVERSION TIMING
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SAMPLE SAMPLING STOPPED

Notel: If the A/D clock source is selected as RC, a time of TCy is added before the A/D clock starts. This
allows the SLEEP instruction to be executed.

TABLE 12-8: A/D CONVERSION REQUIREMENTS

Param | Sym. | Characteristic Min. Typt Max. | Units Conditions

No.

130 | Tab |A/D clock period Standard 1.6 — — us | Tosc based, VREF > 3.0V
Extended (LC) 2.0 — — us | Tosc based, VREF full range
Standard 2.0 4.0 6.0 us | A/D RC Mode
Extended (LC) 3.0 6.0 9.0 us | A/D RC Mode

131 | Tenv | Conversion time (notincluding S/H time) 11 — 11 TAD

(Note 1)
132 | TAcQ | Acquisition time (Note 2) 20 — us
5* — — pus | The minimum time is the amplifier

settling time. This may be used if
the “new” input voltage has not
changed by more than 1 LSb (i.e.,
20.0 mV @ 5.12V) from the last
sampled voltage (as stated on
CHOLD).

134 TGO | Q4 to A/D clock start — Tosc/2 § — — | Ifthe A/D clock source is selected
as RC, a time of Tcy is added
before the A/D clock starts. This
allows the SLEEP instruction to be
executed.

135 | Tswc | Switching from convert /£ sample time 158§ — — TAD

* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by design.
Note 1: ADRES register may be read on the following TcY cycle.
2: See Section 9.1 “Configuration Bits” for min. conditions.
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13.0 PACKAGING INFORMATION

13.1 Package Marking Information

18-Lead PDIP

XXXXXXXXXXXXXXXXX
D XXXXXXXXXXXXXXXXX

o A YYWWNNN

18-Lead CERDIP Windowed

XXXXXXXX
W XXXXXXXX
MICROCHIP YYWWNNN

18-Lead SOIC (.300")

XXX XXXXXXXXX
XXX XXX XXXXXX
XXX XXX XXXXXX

o R\ YYWWNNN

Example

D
@)

PIC16C716-04/P
R\ 0510017

Example

PIC16C
ﬁ\ 716/JW
MiICROCHIP 0510017

Example

/SO

PIC16C712-20

R\ 0510017

@)
20-Lead SSOP Example
XXXXXXXXXXX PIC16C712
XXXXXXXXXXX -201/SS
R\ YYWWNNN R\ 0510017
O O
Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

3

ww Week code (week of January 1 is week ‘01’)

NNN  Alphanumeric traceability code

3 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.

© 1999-2013 Microchip Technology Inc.

DS41106C-page 89



PIC16C712/716

INDEX
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Clock Select (ADCS1:ADCSO Bits)...

Configuring the Module.................. .. 47
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Conversion Status (GO/DONE Bit)..........c.ceceeee. 45, 47
CONVEISIONS ...ttt 50
Converter Characteristics ...........ccccvvviiiiiiiiiieiiens 86
Module On/Off (ADON Bit)........cocvrnieiieiiicniicieee. 45
Port Configuration Control (PCFG2:PCFGO Bits)...... 46
Sampling Requirements..........cccocvveriieiiniiee e 48
Special Event Trigger (CCP)......cccccevcvvvvicnieenenene 41,50
Timing Diagram........ccocviiiieciienie e 87
Absolute Maximum RatingS ........ccovvveeriieinniieeiieee e 73
ADCONO REJISEEN......eiiiiiiiiiiieitie et 11, 45
ADCSI1:ADCSO BitS.....coiiiiiiiiiiieiie e 45
ADON Bit ..o s 45
CHS2:CHSO BitS......eeiiveeiiiiiiiiiceree e 45

GO/DONE Bit........ ... 45,47
ADCONL1 Register ........... .12, 45, 46

PCFG2:PCFGO BIitS .....ccueeeiiiiiiiiiieciie e 46
ADRES ReQgISter ......cccooviiiiiiiiiiiiieiieceeeeeeen 11, 45, 47
Analog-to-Digital Converter. See A/D Architecture

PIC16C712/716 Block Diagram...........cccccovevvvineinnnnene 5
Assembler

MPASM Assembler........c.ccccoiiiiiiiiiiiiiii 70
B
Banking, Data Memory .........cccccocvveiniiiciniieeiee e 10, 13

BOR. See Brown-out Reset
Brown-Out Reset (BOR) ..

Brown-out Reset (BOR)......
BOR Enable (BODEN Bit)........ccooviiniiniiiiian 52
BOR Status (BOR Bit)........cccoovivieiiiiiiiiiieiie 18
TimMiNg Diagram........cocceveriiieeniiee e 83
C
C Compilers
MPLAB C1L8 ...ttt 70
MPLAB C30 ...vviiiiiiiieiiccii e 70
Capture (CCP ModUIE) .......cceeiiieiiiiiiiiiiesiie e 40
BlOCK Diagram..........cccvevviiiniieiiieiie e 40
CCP Pin Configuration............cccovcveeenveeeniiiee s 40
CCPR1H:CCPRI1L Registers............... .. 40
Changing Between Capture Prescalers... .. 40
Software Interrupt ........cccoceevvevernieeene ... 40
Timerl Mode Selection ...........ccccoeviiiiiiiiiiiciieis 40
Capture/Compare/PWM (CCP)......cccocveviiiniciieciiecieee 39
Capture Mode. See Capture
CCPLCON REQISTEN ...eeviiiieeiieieeeiie et 11, 39
CCPR1H RegISter.....ccviiiieiiiiiriieeieee e 11, 39
CCPRIL REQISIEN ...c..vveieiiiie et 11, 39

Compare Mode. See Compare

Enable (CCPLIE Bit).....cccccveiiiiiiiiiciiieccccc 16
Flag (CCPLIF Bit) .ccoeeiieiiiiciieiieeiee e 17
PWM Mode. See PWM
TIMEr RESOUICES ...c..vveiiiiieieeiieee et 39
Timing Diagram .......cccocveiiiiiiniie it 85
CCP1CON REQIStEN.....eeiiiiiiiiiiriesiie ettt 39
CCP1IMS3:CCPIMO BitS ....cocviiiiiiiiiiic e 39
CCPLIX:CCPLY BitS..ccueeiiiiiiiiiciiieiiceirie et 39
Code ProteCtion .........cccueiiieiieiniieiieeseeseceeees e 51, 65
CPLICPO BItS.....eiiiiiiiiciicee e 52
Compare (CCP Module) ..... .41
Block Diagram ........ L 41
CCP Pin Configuration ......... ..o 41
CCPR1H:CCPRI1L RegiSters .......cccocvvvieriiiiiieineene 41
Software INTErrUPL........cooveriie i 41
Special Event Trigger .......ccoccoeeviieennieeennenen. 34, 41,50
Timerl Mode Selection..........ccccvevieeieeiciieniiinieeniene 41
Configuration Bits .................. .. 51
Conversion Considerations ............. ... 95
Customer Change Noatification Service . .. 101
Customer Notification Service ..........ccccoveeiiiiniiiiiecciene 101
CUSLOMEr SUPPOIT....ciiiiiiiieiieee e 101
D
Data MEMOIY ....oeviiiiiiiiieiiee e 10
Bank Select (RP1:RPO BitS) .....ccccccvevvviirviiiiiennn. 10, 13
General Purpose RegiSters .........cccvvvveiiiieeeniieennnns 10
Register File Map .........ccccoviiieniiiieeieee e 10
Special Function Registers..........ccccocvviieniiiiicineenne 11
DC CharaCteriStiCS.......ouvveeiireeeiiie e 75,77
Development SUPPOIt ......cooviveeriirieiieee e 69
Direct AdAreSSiNg ......cocceevveiiieiiieieeieeeee e 20
E
Electrical CharacteristiCs ...........coovevveeiiiiniiiiiieiie e 73
EXTALA ..oveeiieiie e 3
External Power-on Reset CirCuit...........cccocevveveriiiiicineens 55
E
Family of Devices
PICLECTXX .ot 2
Firmware INStrUCtiONS ........cccvviiiiieiiieee e 67
I
IO POMS ... 21
ID LOCALIONS......eiiiiiieie ettt 51, 65
In-Circuit Serial Programming™ (ICSP™)........ccccve.... 51, 65
Indirect AdAreSSINg ........cvovveiiiiiieiie et 20
FSR Register..... 10, 11, 20
INDF REQISIEN ...t 11
Instruction Format... ... 67
INSTUCHON SEL...uiiiiiiiiiie e 67
Summary Table ..o 68
INT Interrupt (RBO/INT). See Interrupt Sources
INTCON REQIStEr.....oiiiiiiiiieiiiiieeiee e 11, 15
GIE Bit......
INTE Bit ...
INTF Bit ...
PEIE Bt ...oooiiiiiiii i
RBIE Bit....oociiiiiiiiiiiicic e
RBIF Bit ..coivieiieiiiee e
TOIE Bitu.oooiiiiiiiiie i
TOIF Bit.eoiiiiiiiicce e
Internet AdAress ........ccovveiiiciiieieee e 101
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