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PIC16F716

18-Pin Diagram

18-pin PDIP, SOIC
RA2AN2 ~—[11 ~ 18[0=—=RAT/AN1
RA3/AN3/VREF ~—[] 2 17[]=—= RAO/ANO
RA4/TOCKI <[] 3 16[]~——OSC1/CLKIN
MCLRVPP— w14 £  15[J—= OSC2/CLKOUT
Vss—=[]5 g 14[J=——VDD
RBO/INT/ECCPAS2~—[|6 § 130~ RB7/P1D
RB1/T10SO/T1CKI~——~[]7 &  12[J+—RB6/P1C
RB2/T10S| «——[] 8 11[J<—RB5/P1B
RB3/CCP1/P1A~——=[]9 10[J<—= RB4/ECCPASO
TABLE 1: 18-PIN PDIP, SOIC SUMMARY
110 Pin Analog ECCP Timer Interrupts | Pull-ups Basic
RAO 17 ANO — —_ — — —
RA1 18 AN1 — — — _ _
RA2 1 AN2 — — — _ _
RA3 2 AN3/VREF — — — — —
RA4 3 — — TOCKI — — _
RBO 6 — ECCPAS2 — INT Y —
RB1 7 — — T1CKI — Y _
RB2 8 — — T10SI — Y _
RB3 9 — CCP1/P1A — — Y —
RB4 10 — ECCPASO — loC Y —
RB5 1 — P1B — lI0C Y —
RB6 12 — P1C — lI0C Y ICSPCLK
RB7 | 13 — P1D — lI0C Y ICSPDAT
— 14 —_ - — — — VDD
— ° _ — — — — Vss
- 4 — — — — — MCLR/VPP
— | 16 — = — = — OSC1/CLKIN
— | 15 — — — — — OSC2/CLKOUT
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PIC16F716

20-Pin Diagram

20-pin SSOP
RA2AN2 ~——[]1 ~— 20[J<—=RA1/AN1
RA3/AN3/VREF «—[ 2 19[]=—= RAQO/ANO
RA4/TOCKI «—[] 3 18[]=——O0SC1/CLKIN
MCLRVPP—~[14 ,  17[J——=OSC2/CLKOUT
Vss——[]5 < 16 ]<——VDD
Vss——=[]6 & 15[]=——VDD
RBO/INT/ECCPAS2«——[]7 ©  14[J=—=RB7/P1D
RB1/T10SO/T1CKI«——[]8 &  13[]«—RB6/P1C
RB2/T10S| =—[]9 12[J<— RB5/P1B
RB3/CCP1/P1A ~—[] 10 11 [J=~— RB4/ECCPAS0
TABLE 2: 20-PIN SSOP SUMMARY
/10 Pin Analog ECCP Timer Interrupts Pull-ups Basic
RAO 19 ANO — — —_ — —
RA1 20 AN1 — — — — _
RA2 1 AN2 — — — — _
RA3 2 AN3/VREF — — — — —
RA4 3 — — TOCKI — — —
RBO 7 — ECCPAS2 — INT Y —
RB1 8 — — T1CKI — Y =
RB2 9 — — T10SI — Y —
RB3 10 — CCP1/P1A — — Y —
RB4 11 — ECCPASO — lI0C Y —
RB5 12 — P1B — loC Y —
RB6 13 — P1C — lI0C Y ICSPCLK
RB7 | 14 — P1D — lI0C Y ICSPDAT
— 15 — — — — — VDD
— 16 — — = — — VoD
— 5 — — — — — Vss
— 6 = — — — — Vss
— 4 — — — — — MCLR/VPP
— 18 = — — — — OSC1/CLKIN
— 17 — — — — — OSC2/CLKOUT

© 2007 Microchip Technology Inc.
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PIC16F716

1.0 DEVICE OVERVIEW

This document contains device specific information for
the PIC16F716. Figure 1-1 is the block diagram for the
PIC16F716 device. The pinouts are listed in Table 1-1.

FIGURE 1-1: PIC16F716 BLOCK DIAGRAM
13 Data Bus 8 PORTA
#— Program Counter <
Flash JL RAO
2K x 14 RA11
Program RAM L RA2
Memory 8 Level Stack 128 x 8 Y RA3
13-bit X
( ) File RA4
Registers
Program 14
Bus PORTB
Instruction Reg RBO
RB1
H Direct Addr 7 RB2
RB3
RB4
<X RB5
<«—{X]| RB6
8 RB7
Power-up
Timer
Instruction Oscillator
Decode and <—>{ | Start-up Timer
Control =
ower-on
Reset
OSC1/CLKIN [X]— Timing |, | [~ Watchdog
0SC2/CLKOUT [X]<— Generation Timer
Brown-out
Reset
MCLR VbD, Vss
Timer0 Timer1 Timer2

F———

Enhanced CCP
(ECCP) AD

Note 1: Higher order bits are from the STATUS register.

© 2007 Microchip Technology Inc. DS41206B-page 5



PIC16F716

FIGURE 3-4: BLOCK DIAGRAM OF RB1/T10SO/T1CKI PIN

RBPOM
T10osceN RBPUZ
e I

VDD
DATA BUS Data Latch
D Q RB1/T10SO/T1CKI
WR PORTB ck~Q
TRIS Latch
D Q Vss
WR TRISB ck\a

¢:< b—
RD TRISB
T10SCEN {>c

TTL Buffer

EN
RD PORTB

T10SI (From RB2)

\

TMR1 oscillator
To Timer1 clock input /_/I

R

ST Buffer
Note 1: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION register).

FIGURE 3-5: BLOCK DIAGRAM OF RB2/T10SI PIN
VDD
(1)
T10SCEN RBPUE > weak
pull-up VDD
Data Latch
DATA BUS D Q RB2/T10SI
WR PORTB cKLa
TRIS Latch
— D Q Vss
WR TRISB cK™_a
L
RD TRIS
T10SCEN {>c )\
TTL Buffer
Q D g

T10SO (To RB1) Oscillator

EN H)<]_‘
RD PORTB . MR

Note 1: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION register).

DS41206B-page 22 © 2007 Microchip Technology Inc.



PIC16F716

5.8 ECCP Capture/Compare Time
Base

The ECCP module uses the TMR1H:TMR1L register
pair as the time base when operating in Capture or
Compare mode.

In Capture mode, the value in the TMR1H:TMR1L

register pair is copied into the CCPR1H:CCPR1L
register pair on a configured event.

In Compare mode, an event is triggered when the value
CCPR1H:CCPRI1L register pair matches the value in
the TMR1H:TMR1L register pair. This event can be a
Special Event Trigger.

For more information, see Section 8.0 “Enhanced
Capture/Compare/PWM Module”.

FIGURE 5-2:

TIMER1 INCREMENTING EDGE

5.9 ECCP Special Event Trigger

If a ECCP is configured to trigger a special event, the
trigger will clear the TMR1H:TMR1L register pair. This
special event does not cause a Timer1 interrupt. The
ECCP module may still be configured to generate a
ECCP interrupt.

In this mode of operation, the CCPR1H:CCPRI1L regis-
ter pair effectively becomes the period register for
Timer1.

Timer1 should be synchronized to the Fosc to utilize
the Special Event Trigger. Asynchronous operation of
Timer1 can cause a Special Event Trigger to be
missed.

In the event that a write to TMR1H or TMR1L coincides
with a Special Event Trigger from the ECCP, the write
will take precedence.

For more information, see Section 8.0 “Enhanced
Capture/Compare/PWM Module”.

T1CKI =1
when TMR1

Enabled *

T1CKI = 0

when TMR1
Enabled *

Note 1: Arrows indicate counter increments.

the clock.

2: In Counter mode, a falling edge must be registered by the counter prior to the first incrementing rising edge of

© 2007 Microchip Technology Inc.
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PIC16F716

TABLE 7-2: SUMMARY OF ASSOCIATED ADC REGISTERS

i i i i i i ; : Value on Value on

Name Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 POR, BOR all other

Resets
ADCONO ADCS1 | ADCSO CHS2 CHS1 CHSO | GO/DONE = ADON | 0000 0000 | 0000 0000
ADCON1 — — — — — PCFG2 PCFG1 PCFGO ---- -000 ---- -000
ADRES A/D Result Register XXXX XXXX uuuu uuuu
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x 0000 000x
PIE1 — ADIE — — — CCP1IE TMR2IE TMR1IE -0-- -000 -0-- -000
PIR1 — ADIF — — — CCP1IF TMR2IF TMR1IF -0-- -000 -0-- -000
PORTA — — — RA4 RA3 RA2 RA1 RAO --XX XXXX --uu uuuu
TRISA — — — TRISA4 TRISA3 TRISA2 TRISA1 TRISAO --11 1111 --11 1111

Legend: x = unknown, u = unchanged, — = unimplemented read as ‘0’. Shaded cells are not used for ADC module.

© 2007 Microchip Technology Inc. DS41206B-page 45



PIC16F716

REGISTER 8-2: ECCPAS: ENHANCED CAPTURE/COMPARE/PWM AUTO-SHUTDOWN

CONTROL REGISTER

R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ECCPASE ECCPAS2 — ECCPASO PSSAC1 PSSACO PSSBD1 PSSBDO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 ECCPASE: ECCP Auto-Shutdown Event Status bit
1 = A shutdown event has occurred; ECCP outputs are in shutdown state
0 = ECCP outputs are operating
bit 6 ECCPAS2: ECCP Auto-Shutdown bit 2
1 = RBO (INT) pin low level (‘0’) causes shutdown
0= RBO (INT) pin has no effect on ECCP
bit 5 Unimplemented: Read as ‘0’
bit 4 ECCPASO0: ECCP Auto-Shutdown bit ‘0’
1 = RB4 pin low level (‘0’) causes shutdown
0 = RB4 pin has no effect on ECCP
bit 3-2 PSSACnN: Pins P1A and P1C Shutdown State Control bits
00 = Drive pins P1A and P1C to ‘0’
01 = Drive pins P1Aand P1C to ‘1’
1x = Pins P1A and P1C tri-state
bit 1-0 PSSBDn: Pins P1B and P1D Shutdown State Control bits

00 = Drive pins P1B and P1D to ‘0’
01 = Drive pins P1B and P1D to ‘1’
1x = Pins P1B and P1D tri-state

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.

© 2007 Microchip Technology Inc. DS41206B-page 57



PIC16F716

9.2 Oscillator Configurations

9.2.1 OSCILLATOR TYPES

The PIC16F716 can be operated in four different
oscillator modes. The user can program two Configura-
tion bits (FOSC1 and FOSCO) to select one of these
four modes:

e LP — Low-power Crystal

* XT - Crystal/Resonator

* HS - High-speed Crystal/Resonator
* RC - Resistor/Capacitor

9.2.2 CRYSTAL OSCILLATOR/CERAMIC
RESONATORS

In XT, LP or HS modes, a crystal or ceramic resonator
is connected to the OSC1/CLKIN and OSC2/CLKOUT
pins to establish oscillation (Figure 9-1). The
PIC16F716 oscillator design requires the use of a
parallel cut crystal. Use of a series cut crystal may give
a frequency out of the crystal manufacturers
specifications. When in XT, LP or HS modes, the
device can have an external clock source to drive the
OSC1/CLKIN pin (Figure 9-2).

FIGURE 9-1: CRYSTAL/CERAMIC
RESONATOROPERATION
(HS, XT ORLP
OSC CONFIGURATION)
C|1“) 0SCH1
[
l . . To
CIXTAL :§;RF(3) |nt?(;giaé
= osc2| 1- Sleep
RS
c2(1) PIC16F716

Note 1: See Table 9-1 and Table 9-2 for
recommended values of C1 and C2.

2: A series resistor (RS) may be required.
3: RF varies with the crystal chosen.

FIGURE 9-2: EXTERNAL CLOCKINPUT
OPERATION (HS, XT OR
LP OSC

CONFIGURATION)

Clock from ~>®—> 0SC1
ext. system PIC16F716

Open «—— OSC2

TABLE 9-1: CERAMIC RESONATORS
Ranges Tested:
Mode Freq OSC1 (C1) | OSC2 (C2)
XT 455 kHz 68-100 pF 68-100 pF
2.0 MHz 15-68 pF 15-68 pF
HS 4.0 MHz 10-68 pF 10-68 pF
8.0 MHz 15-68 pF 15-68 pF
16.0 MHz 10-22 pF 10-22 pF
Note 1: These values are for design guidance

only. See notes at bottom of page.

TABLE 9-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR

Osc Type C;{:;al Cap.cR:Iange Cap.change
LP 32 kHz 15-33 pF 15-33 pF
200 kHz 5-10 pF 5-10 pF
XT 200 kHz 47-68 pF 47-68 pF
1 MHz 15-33 pF 15-33 pF
4 MHz 15-33 pF 15-33 pF
HS 4 MHz 15-33 pF 15-33 pF
8 MHz 15-33 pF 15-33 pF
20 MHz 15-33 pF 15-33 pF

Note 1: These values are for design guidance only.

See notes at bottom of page.

Note 1: Higher capacitance increases the stability
of the 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.

3: RS may be required to avoid overdriving
crystals with low drive level specification.

4: When using an external clock for the
OSC1 input, loading of the OSC2 pin
must be kept to a minimum by leaving the

OSC2 pin unconnected.

© 2007 Microchip Technology Inc.
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TABLE 9-5: RESET CONDITION FOR SPECIAL REGISTERS

Condition Program STATUS PC_ON

Counter Register Register
Power-on Reset (BOREN = 0) 000h 0001 1xxx |  ==--- -- 0x
Power-on Reset (BOREN = 1) 000h 0001 1xxx |  =---- -- 01
MCLR Reset during normal operation 000h 000u uuuu |  —--- - uu
MCLR Reset during Sleep 000h 0001 Ouuu | = —--- -- uu
WDT Reset 000h 0000 luuu | = ---- -- uu
WDT Wake-up PC +1 uuu0d Ouuu |  ---- -- uu
Brown-out Reset 000h 0001 luuu | = ---- -- uo0
Interrupt wake-up from Sleep PC + 1M uuul Ouuu |  ---- -- 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).

© 2007 Microchip Technology Inc.
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10.0 INSTRUCTION SET SUMMARY

The PIC16F716 instruction set is highly orthogonal and
is comprised of three basic categories:

« Byte-oriented operations
 Bit-oriented operations
« Literal and control operations

Each PIC16 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 formats for each of the categories
is presented in Figure 10-1, while the various opcode
fields are summarized in Table 10-1.

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

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 bit affected by the
operation, while ‘' represents the address of the file in
which the bit is located.

For literal and control operations, ‘k’ represents an
8-bit or 11-bit constant, or literal value.

One instruction cycle consists of four oscillator periods;
for an oscillator frequency of 4 MHz, this gives a
nominal instruction execution time of 1pus. All
instructions are executed within a single instruction
cycle, unless a conditional test is true, or the program
counter is changed as a result of an instruction. When
this occurs, the execution takes two instruction cycles,
with the second cycle executed as a NOP.

All instruction examples use the format ‘oxhh’ to
represent a hexadecimal number, where ‘h’ signifies a
hexadecimal digit.

10.1 Read-Modify-Write Operations

Any instruction that specifies a file register as part of
the instruction performs a Read-Modify-Write (R-M-W)
operation. The register is read, the data is modified,
and the result is stored according to either the instruc-
tion, or the destination designator ‘d’. A read operation
is performed on a register even if the instruction writes
to that register.

For example, a CLRF PORTA instruction will read
PORTA, clear all the data bits, then write the result back
to PORTA. This example would have the unintended
consequence of clearing the condition that set the RAIF
flag.

TABLE 10-1: OPCODE FIELD
DESCRIPTIONS

Field Description

f | Register file address (0x00 to 0x7F)

Working register (accumulator)

Bit address within an 8-bit file register

x~|o| S

Literal field, constant data or label

x | Don’t care location (= 0 or 1).

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

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

PC | Program Counter

TO | Time-out bit

C | Carry bit
DC | Digit carry bit
Zero bit

PD | Power-down bit

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

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

Bit-oriented file register operations
13 109 76 0
OPCODE |b (BIT #)| f (FILE #)

b = 3-bit bit address
f = 7-bit file register address

Literal and control operations
General

13 8 7 0
OPCODE | k (literal) |

k = 8-bit immediate value

CALL and GOTO instructions only
13 1 10 0
OPCODE k (literal)

k = 11-bit immediate value

© 2007 Microchip Technology Inc.
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NOTES:
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12.5 AC (Timing) Characteristics
12.51 TIMING PARAMETER SYMBOLOGY

The timing parameter symbols have been created

using one of the following formats:

1. TppS2ppS
2. TppS
T
F Frequency Time
Lowercase letters (pp) and their meanings:
PP
cc CCP1 osc OSCH1
ck CLKOUT rd RD
cs [ w RD or WR
di SDI sC SCK
do SDO ss ss
dt Data in t0 TOCKI
io 1/0 port t1 T1CKI
mc MCLR wr WR
Uppercase letters and their meanings:
S
F Fall P Period
H High R Rise
| Invalid (High-impedance) \% Valid
L Low Z High-impedance

© 2007 Microchip Technology Inc.
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FIGURE 13-8: MAXIMUM Ipp vs. VDD (EXTRC MODE)

1,400

Typical: Statistical Mean @25°C : : :
1,200 - - { Maximum: Mean (Worst-case Temp) + 36 | ... aoo oot il NS S
(-40°C to 125°C); : : : : : : :

1,000 1 - - - - : : : : : : : : : Z el
— 800 : [ e ERPRE PR TR T L L TR eenes ;
5 ' ' ' .
[=]

2 600+

400

200

2.0 2.5 3.0 35 4.0 45 5.0 55
VDD (V)

FIGURE 13-9: IbD vs. VDD (LP MODE)

70

Typical: Statistical Mean @25°C
60 t---| Maximum: Mean (Worst-case Temp) + 3G |-======== =4 mmmmmm e FECEPETEEEPEPEET PEREET P PPPPPEr
(-40°C to 125°C) H : H H

. ; ; i ; ; e e
— 40 i
< :
2 H
a H
2 30 i
20 i
10
0 : : : : : : :

2.0 2.5 3.0 35 4.0 45 5.0 55
VoD (V)
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FIGURE 13-23:

T10SC IpD vs. VDD OVER TEMPERATURE (32 kHz)

45.0

40.0

35.0

30.0

25.0

IPD (MA)

20.0

15.0

10.0

5.0

0.0

Typical: Statistical Mean @25°C : ; :
--| Maximum: Mean (Worst-case Temp) + 3¢ |-=======--- Poremmemmmenes brmrmmmemrnens rmrmmmemrnes Ao en
(-40°C to 125°C) : :
T ek 125°C e F TR
: Max. 85°C :

--------------- !---------------I--------------- e L L L L R L N AR S E SR AR N NN . CECEEEEY
....... e e S B
2.0 25 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)

FIGURE 13-24:

ADC CLOCK PERIOD vs. Vbb OVER TEMPERATURE

Time (us)
N

Typical: Statistical Mean @25°C
Maximum: Mean (Worst-case Temp) + 3¢

125°C (-40°C to 125°C)
\
85°C
25°C
-40°C
T T T T T T T
2.0 2.5 3.0 35 4.0 45 5.0 5.5
VDD (V)
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14.2 Package Details

The following sections give the technical details of the packages.

18-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

A ek A e Wk e

NOTE 1
N

~ IR bz

|

[

>

}7

A1 —
— b1
b — | & |——— eB —=

Units INCHES

Dimension Limits MIN NOM | MAX
Number of Pins N 18
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane Al .015 - -
Shoulder to Shoulder Width E .300 .310 .325
Molded Package Width E1l .240 .250 .280
Overall Length D .880 .900 .920
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .014
Upper Lead Width bl .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-007B
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APPENDIX A: REVISION HISTORY
Revision A (June 2003)

Original data sheet. However, the device described in
this data sheet are upgrades to PIC16C716.

Revision B (February 2007)

Updated with current formats and added Characterization
Data. Replaced Package Drawings.

APPENDIX B: CONVERSION
CONSIDERATIONS

This is a Flash program memory version of the
PIC16C716 device. Refer to the migration document,
DS40059, for more information about differences
between the PIC16F716 and PIC16C716.

© 2007 Microchip Technology Inc.
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APPENDIX C: MIGRATION FROM To convert code written for PIC16C5X to PIC16F716,
BASE-LINE TO the user should take the following steps:
MID-RANGE DEVICES 1. Remove any program memory page select
operations (PA2, PA1, PAO bits) for CALL, GOTO.
This. secFion discusses how to migrate from a pase!ine 2. Reuvisit any computed jump operations (write to
device (i.e., PIC16C5X) to a mid-range device (i.e., PC or add to PC, etc.) to make sure page bits
PIC16F716). are set properly under the new scheme.
The following are the list of modifications over the 3. Eliminate any data memory page switching.
PIC16C5X microcontroller family: Redefine data variables to reallocate them.
1. Instruction word length is increased to 14-bits. 4. Verify all writes to STATUS, OPTION, and FSR
This allows larger page sizes both in program registers since these have changed.
memory (2K now as opposed to 512 before) and 5. Change Reset vector to 0000h

register file (128 bytes now versus 32 bytes
before).

2. A PC high latch register (PCLATH) is added to
handle program memory paging. Bits PA2, PA1,
PAO are removed from STATUS register.

3. Data memory paging is redefined slightly.
STATUS register is modified.

4. Four new instructions have been added:
RETURN, RETFIE, ADDLW, and SUBLW.
Two instructions TRIS and OPTION are being
phased out although they are kept for
compatibility with PIC16C5X.

5. OPTION_REG and TRIS registers are made
addressable.

6. Interrupt capability is added. Interrupt vector is
at 0004h.

7. Stack size is increased to 8 deep.
Reset vector is changed to 0000h.

9. Reset of all registers is revisited. Five different
Reset (and wake-up) types are recognized.
Registers are reset differently.

10. Wake-up from Sleep through interrupt is added.

11. Two separate timers, Oscillator Start-up Timer
(OST) and Power-up Timer (PWRT) are
included for more reliable power-up. These
timers are invoked selectively to avoid
unnecessary delays on power-up and wake-up.

12. PORTB has weak pull-ups and interrupt-on-
change feature.

13. TOCKI pin is also a port pin (RA4) now.
14. FSR is made a full eight-bit register.

15. “In-circuit serial programming” is made possible.
The user can program PIC16F716 devices
using only five pins: VDD, Vss, MCLR/VpPr, RB6
(clock) and RB7 (data in/out).

16. PCON STATUS register is added with a Power-
on Reset Status bit (POR).

17. Brown-out protection circuitry has been added.
Controlled by Configuration Word bits BOREN
and BORYV. Brown-out Reset ensures the device
is placed in a Reset condition if VDD dips below
a fixed setpoint.

®

Note 1: This device has been designed to

perform to the parameters of its data
sheet. It has been tested to an electrical
specification designed to determine its
conformance with these parameters. Due
to process differences in the manufacture
of this device, this device may have differ-
ent performance characteristics than its
earlier version. These differences may
cause this device to perform differently in
your application than the earlier version of
this device.

2: The user should verify that the device
oscillator starts and performs as
expected. Adjusting the loading capacitor
values and/or the Oscillator mode may be
required.
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

To: Technical Publications Manager Total Pages Sent

RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: PIC16F716 Literature Number: DS41206B
Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4. What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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E
ECCP. See Enhanced Capture/Compare/PWM
ECCPAS REGIStEr ...t 57
Effects of Reset

PWM MOE ... 55
Electrical CharacteristiCs..........ccoerieiiiiiiieie e 91
Enhanced Capture/Compare/PWM...........cccooeeiiieeiiineenns 47

Enhanced Capture/Compare/PWM (ECCP)
Enhanced PWM Mode

Auto-Restart..........ccoooiiiiiiiiee e
AUtO-ShUtdOWN ...
Half-Bridge Application Examples.. .
Programmable Dead Band Delay .......................
Shoot-through Current ..........cccceeveeeviiieeeiiie s
Timer RESOUICES......coouiiieiiie e
Errata ..
External Power-on Reset Circuit.........cccccvvrieiiiineiniecienne
F
Firmware InStructions ..o 77
Fuses. See Configuration Bits
|
/O POMS ...t 19
ID LOCAtIONS ..ot 61,76
In-Circuit Serial Programming (ICSP) ........cccccieeiiienn. 61,76
Indirect AdAreSSing .......cueeiiiiieriiiie e 18
FSR Register .
INDF REQISTEr ..o 9
Instruction Format ..........cccoiiiiiii e 77

XORWE .ttt 85

Summary Table ... 78
INT Interrupt (RBO/INT). See Interrupt Sources
INTCON REGIStEr......eeieiiiiiieiiee e 9,13
Internal Sampling Switch (RSS) IMPEDANCE .............cccouee... 43
Internet AdAress .........ooocvviiiiiiiiiiec e 127
Interrupt Sources ...........ccceeeeeeee. .61,72

Interrupt-on-Change (RB).........cccooiiiiiniiiiiiieeee 21

RBO/INT Pin, EXternal..........cccoeeiiiiiiniieniee s 73

TMRO OVElOW ..o 73
Interrupts

ADC

TMR1
Interrupts, Context Saving DUring........c.ccccceeeiireniiieeeenenn. 73
Interrupts, Enable Bits

Global Interrupt Enable (GIE Bit)........ccccceeiieeeiinennee 72

Interrupt-on-Change (RB) Enable (RBIE Bit).............. 73
Interrupts, Flag Bits

CCP1 Flag (CCP1IF Bit)....cccveeiieeieiieceeee e 15

Interrupt-on-Change (RB) Flag (RBIF Bit)................... 73

TMRO Overflow Flag (TOIF Bit).......ccoeoveiieiieeiieen. 73
M
Master Clear (MCLR)

MCLR Reset, Normal Operation..................... 64, 69, 70

MCLR Reset, Sleep......cccceevvrveeiciieeiiieeeciennn 64, 69, 70
Memory Organization

Data MemOTY .....coooiiiiiie e

Program Memory
Microchip Internet Web Site.........c.cccoeceviiieeicciee e 127
Migration from Base-Line to Mid-Range Devices ............. 126
MPLAB ASM30 Assembler, Linker, Librarian
MPLAB ICD 2 In-Circuit Debugger .........cccccvveeivieeeiiieennnns
MPLAB ICE 2000 High-Performance Universal

In-Circuit Emulator..........ccooeiiiiiiiiiiiceeee e 89
MPLAB Integrated Development Environment Software.... 87
MPLAB PM3 Device Programmer ..........cccccoeeiiiieeanieeenns 89
MPLAB REAL ICE In-Circuit Emulator System .... ... 89
MPLINK Object Linker/MPLIB Object Librarian.................. 88
(0]
OPCODE Field Descriptions..........ccceeiriiaiiiieeniiie e 77
OPTION ReEQGIStOr....ciiiiiieiiiieeeee e 12
OPTION_REG RegiSter.......cccovvviiiiieeiiiieeecieeeeeeee s 10, 12
Oscillator

Associated registers ..........cccoiiiieiiiiie i 33

Oscillator Configuration ............ccccveevieeiiie e

P
Packaging .......oooeiiiiiiie e 121

PDIP Details .......ecoveiiiiiecierieee e 122
Paging, Program Memory.........ccocueeeiiieeniiiie e 7,17
PCON Register .
PICSTART Plus Development Programmer....................... 90
[ | = B =T | Y SR
PIR1 Register ...

CCP1IF Bit
Pointer, FSR ... e
POR. See Power-on Reset
PORTA

Associated Registers .........ccccooiiieiiiiiiiie e 20
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