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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16F7X7
Pin Diagrams (Continued)
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Note 1: Pin location of CCP2 is determined by the CCPMX bit in Configuration Word Register 1.
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PIC16F7X7
FIGURE 1-2: PIC16F747 AND PIC16F777 BLOCK DIAGRAM
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PIC16F7X7
4.0 OSCILLATOR 
CONFIGURATIONS

4.1 Oscillator Types

The PIC16F7X7 can be operated in eight different oscil-
lator modes. The user can program three configuration
bits (FOSC2:FOSC0) to select one of these eight modes
(modes 5-8 are new PIC16 oscillator configurations):

1. LP Low-Power Crystal

2. XT Crystal/Resonator

3. HS High-Speed Crystal/Resonator

4. RC External Resistor/Capacitor with
FOSC/4 output on RA6

5. RCIO External Resistor/Capacitor with 
I/O on RA6

6. INTIO1 Internal Oscillator with FOSC/4 
output on RA6 and I/O on RA7

7. INTIO2 Internal Oscillator with I/O on RA6
and RA7

8. ECIO External Clock with I/O on RA6

4.2 Crystal Oscillator/Ceramic 
Resonators

In XT, LP or HS modes, a crystal or ceramic resonator
is connected to the OSC1/CLKI and OSC2/CLKO pins
to establish oscillation (see Figure 4-1 and Figure 4-2).
The PIC16F7X7 oscillator design requires the use of a
parallel cut crystal. Use of a series cut crystal may give
a frequency out of the crystal manufacturer’s
specifications.

FIGURE 4-1: CRYSTAL OPERATION 
(HS, XT OR LP OSC 
CONFIGURATION)

TABLE 4-1: CAPACITOR SELECTION FOR 
CRYSTAL OSCILLATOR (FOR 
DESIGN GUIDANCE ONLY) 

Note 1: See Table 4-1 for typical values of C1 and C2.

2: A series resistor (RS) may be required for AT
strip cut crystals.

3: RF varies with the crystal chosen (typically
between 2 M to 10 M.

C1(1)

C2(1)

XTAL

OSC2

RS(2) 

OSC1

RF(3) Sleep

To Internal 
Logic

PIC16F7X7

Osc Type
Crystal 

Freq

Typical Capacitor Values 
Tested:

C1 C2

LP 32 kHz 33 pF 33 pF

200 kHz 15 pF 15 pF

XT 200 kHz 56 pF 56 pF

1 MHz 15 pF 15 pF

4 MHz 15 pF 15 pF

HS 4 MHz 15 pF 15 pF

8 MHz 15 pF 15 pF

20 MHz 15 pF 15 pF

Capacitor values are for design guidance only. 

These capacitors were tested with the crystals listed
below for basic start-up and operation. These values
were not optimized.

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the oscillator over the expected
VDD and temperature range for the application.

See the notes following this table for additional
information.

Note 1: Higher capacitance increases the stability
of oscillator but also increases the
start-up time. 

2: Since each crystal has its own character-
istics, the user should consult the crystal
manufacturer for appropriate values of
external components.

3: Rs may be required in HS mode, as well
as XT mode, to avoid overdriving crystals
with low drive level specification.

4: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application. 
 2003-2013 Microchip Technology Inc. DS30498D-page 33



PIC16F7X7
5.0 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 MCU Family Reference Manual”
(DS33023).

5.1 PORTA and the TRISA Register

PORTA is a 8-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. 

The RA4 pin is multiplexed with the Timer0 module
clock input and one of the comparator outputs to
become the RA4/T0CKI/C1OUT pin. Pins RA6 and
RA7 are multiplexed with the main oscillator pins; they
are enabled as oscillator or I/O pins by the selection of
the main oscillator in Configuration Register 1H (see
Section 15.1 “Configuration Bits” for details). When
they are not used as port pins, RA6 and RA7 and their
associated TRIS and LAT bits are read as ‘0’.

The other PORTA pins are multiplexed with analog
inputs, the analog VREF+ and VREF- inputs and the
comparator voltage reference output. The operation of
pins RA3:RA0 and RA5 as A/D converter inputs is
selected by clearing/setting the control bits in the
ADCON1 register (A/D Control Register 1). Pins RA0
through RA5 may also be used as comparator inputs or
outputs by setting the appropriate bits in the CMCON
register. 

The RA4/T0CKI/C1OUT pin is a Schmitt Trigger input
and an open-drain output. All other PORTA pins have
TTL input levels and full CMOS output drivers.

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 5-1: INITIALIZING PORTA

Note: On a Power-on Reset, RA5 and RA3:RA0
are configured as analog inputs and read
as ‘0’. RA4 is configured as a digital input.

BCF STATUS, RP0 ;
BCF STATUS, RP1 ; Bank0
CLRF PORTA ; Initialize PORTA by

; clearing output
; data latches

BSF STATUS, RP0 ; Select Bank 1
MOVLW 0x0F ; Configure all pins
MOVWF ADCON1 ; as digital inputs
MOVLW 0xCF ; Value used to 

; initialize data 
; direction

MOVWF TRISA ; Set RA<3:0> as inputs
; RA<5:4> as outputs
; TRISA<7:6>are always
; read as '0'.
 2003-2013 Microchip Technology Inc. DS30498D-page 49



PIC16F7X7
FIGURE 5-7: BLOCK DIAGRAM OF OSC1/CLKI/RA7 PIN
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PIC16F7X7
FIGURE 5-12: BLOCK DIAGRAM OF RB4/AN11 PIN
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PIC16F7X7
REGISTER 6-1: OPTION_REG: OPTION CONTROL REGISTER (ADDRESS 181h)                    
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(1) PS2 PS1 PS0

bit 7 bit 0

bit 7 RBPU: PORTB Pull-up Enable bit

1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled 

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 T0CKI pin
0 = Internal instruction cycle clock (CLKO) 

bit 4 T0SE: TMR0 Source Edge Select bit

1 = Increment on high-to-low transition on T0CKI pin
0 = Increment on low-to-high transition on T0CKI pin 

bit 3 PSA: Prescaler Assignment bit(1) 

1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module 

Note 1: To avoid an unintended device Reset, the instruction sequence shown in the ”PIC®

Mid-Range MCU Family Reference Manual” (DS33023) must be executed when
changing the prescaler assignment from Timer0 to the WDT. This sequence must
be followed even if the WDT is disabled.

bit 2-0 PS<2:0>: Prescaler Rate Select bits    

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

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
 2003-2013 Microchip Technology Inc. DS30498D-page 75



PIC16F7X7
TABLE 7-2: REGISTERS ASSOCIATED WITH TIMER1 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,
10Bh, 18Bh

INTCON GIE PEIE TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 0000 000x 0000 000u

0Ch PIR1 PSPIF(1) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000 0000 0000

8Ch PIE1 PSPIE(1) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000 0000 0000

0Eh TMR1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register xxxx xxxx uuuu uuuu

0Fh TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register xxxx xxxx uuuu uuuu

10h T1CON — T1RUN T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON -000 0000 -uuu uuuu

Legend: x = unknown, u = unchanged, — = unimplemented, read as ‘0’. Shaded cells are not used by the Timer1 module.
Note 1: Bits PSPIE and PSPIF are reserved on the PIC16F737/767 devices; always maintain these bits clear.
 2003-2013 Microchip Technology Inc. DS30498D-page 83



PIC16F7X7
10.3.1 REGISTERS

The MSSP module has four registers for SPI mode
operation. These are: 

• MSSP Control Register (SSPCON)

• MSSP Status Register (SSPSTAT)

• Serial Receive/Transmit Buffer (SSPBUF)

• MSSP Shift Register (SSPSR) – Not directly 
accessible

SSPCON and SSPSTAT are the control and status
registers in SPI mode operation. The SSPCON
register is readable and writable. The lower 6 bits of
the SSPSTAT are read-only. The upper two bits of the
SSPSTAT are read/write.

SSPSR is the shift register used for shifting data in or
out. SSPBUF is the buffer register to which data bytes
are written to or read from.

In receive operations, SSPSR and SSPBUF together
create a double-buffered receiver. When SSPSR
receives a complete byte, it is transferred to SSPBUF
and the SSPIF interrupt is set.

During transmission, the SSPBUF is not double-
buffered. A write to SSPBUF will write to both SSPBUF
and SSPSR. 

REGISTER 10-1: SSPSTAT: MSSP STATUS (SPI MODE) REGISTER (ADDRESS 94h)           

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

SMP CKE D/A P S R/W UA BF

bit 7 bit 0

bit 7 SMP: Sample bit

SPI Master mode:
1 = Input data sampled at end of data output time 
0 = Input data sampled at middle of data output time

SPI Slave mode:
SMP must be cleared when SPI is used in Slave mode.

bit 6 CKE: SPI Clock Edge Select bit

1 = Transmit occurs on transition from active to Idle clock state
0 = Transmit occurs on transition from Idle to active clock state

Note: Polarity of clock state is set by the CKP bit (SSPCON1<4>).

bit 5 D/A: Data/Address bit 

Used in I2C mode only.

bit 4 P: Stop bit 

Used in I2C mode only. This bit is cleared when the MSSP module is disabled, SSPEN is cleared.

bit 3 S: Start bit

Used in I2C mode only. 

bit 2 R/W: Read/Write bit Information 

Used in I2C mode only.

bit 1 UA: Update Address bit

Used in I2C mode only.

bit 0 BF: Buffer Full Status bit (Receive mode only)

1 = Receive complete, SSPBUF is full 
0 = Receive not complete, SSPBUF is empty

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
DS30498D-page 94  2003-2013 Microchip Technology Inc.



PIC16F7X7
REGISTER 10-4: SSPCON: MSSP CONTROL (I2C MODE) REGISTER 1 (ADDRESS 14h)           

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

WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPM0

bit 7 bit 0

bit 7 WCOL: Write Collision Detect bit

In Master Transmit mode: 
1 = A write to the SSPBUF register was attempted while the I2C conditions were not valid for

a transmission to be started (must be cleared in software)
0 = No collision

In Slave Transmit mode:
1 = The SSPBUF register is written while it is still transmitting the previous word (must be

cleared in software) 
0 = No collision 

In Receive mode (Master or Slave modes):
This is a “don’t care” bit.

bit 6 SSPOV: Receive Overflow Indicator bit 

In Receive mode: 
1 = A byte is received while the SSPBUF register is still holding the previous byte (must be

cleared in software)
0 = No overflow

In Transmit mode: 
This is a “don’t care” bit in Transmit mode.

bit 5 SSPEN: Synchronous Serial Port Enable bit 

1 = Enables the serial port and configures the SDA and SCL pins as the serial port pins 
0 = Disables serial port and configures these pins as I/O port pins

Note: When enabled, the SDA and SCL pins must be properly configured as input or output.

bit 4 CKP: SCK Release Control bit 

In Slave mode: 
1 = Release clock 
0 = Holds clock low (clock stretch). (Used to ensure data setup time.)

In Master mode: 
Unused in this mode.

bit 3-0 SSPM3:SSPM0: Synchronous Serial Port Mode Select bits

1111 = I2C Slave mode, 10-bit address with Start and Stop bit interrupts enabled 
1110 = I2C Slave mode, 7-bit address with Start and Stop bit interrupts enabled 
1011 = I2C Firmware Controlled Master mode (slave Idle) 
1000 = I2C Master mode, clock = FOSC/(4 * (SSPADD + 1)) 
0111 = I2C Slave mode, 10-bit address
0110 = I2C Slave mode, 7-bit address

Note: Bit combinations not specifically listed here are either reserved or implemented in
SPI mode only.

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
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PIC16F7X7
11.2.2 AUSART ASYNCHRONOUS 
RECEIVER

The receiver block diagram is shown in Figure 11-4.
The data is received on the RC7/RX/DT pin and drives
the data recovery block. The data recovery block is
actually a high-speed shifter, operating at x16 times the
baud rate; whereas, the main receive serial shifter
operates at the bit rate or at FOSC. 

Once Asynchronous mode is selected, reception is
enabled by setting bit, CREN (RCSTA<4>).

The heart of the receiver is the Receive (Serial) Shift
Register (RSR). After sampling the Stop bit, the
received data in the RSR is transferred to the RCREG
register (if it is empty). If the transfer is complete, flag
bit, RCIF (PIR1<5>), is set. The actual interrupt can be
enabled/disabled by setting/clearing enable bit, RCIE
(PIE1<5>). Flag bit RCIF is a read-only bit which is
cleared by the hardware. It is cleared when the RCREG
register has been read and is empty. The RCREG is a
double-buffered register (i.e., it is a two-deep FIFO). It

is possible for two bytes of data to be received and
transferred to the RCREG FIFO and a third byte to
begin shifting to the RSR register. On the detection of
the Stop bit of the third byte, if the RCREG register is
still full, the Overrun Error bit, OERR (RCSTA<1>), will
be set. The word in the RSR will be lost. The RCREG
register can be read twice to retrieve the two bytes in
the FIFO. Overrun bit, OERR, has to be cleared in soft-
ware. This is done by resetting the receive logic (CREN
is cleared and then set). If bit OERR is set, transfers
from the RSR register to the RCREG register are inhib-
ited and no further data will be received. It is, therefore,
essential to clear error bit OERR if it is set. Framing
Error bit, FERR (RCSTA<2>), is set if a Stop bit is
detected as clear. Bit FERR and the 9th receive bit are
buffered the same way as the receive data. Reading
the RCREG will load bits RX9D and FERR with new
values; therefore, it is essential for the user to read the
RCSTA register before reading the RCREG register in
order not to lose the old FERR and RX9D information. 

FIGURE 11-4: AUSART RECEIVE BLOCK DIAGRAM

FIGURE 11-5: ASYNCHRONOUS RECEPTION
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FIGURE 13-3: COMPARATOR OUTPUT BLOCK DIAGRAM         

13.6 Comparator Interrupts

The comparator interrupt flag is set whenever there is
a change in the output value of either comparator.
Software will need to maintain information about the
status of the output bits, as read from CMCON<7:6>, to
determine the actual change that occurred. The CMIF
bit (PIR2 register) is the Comparator Interrupt Flag. The
CMIF bit must be reset by clearing it (‘0’). Since it is
also possible to write a ‘1’ to this register, a simulated
interrupt may be initiated.

The CMIE bit (PIE2 register) and the PEIE bit (INTCON
register) must be set to enable the interrupt. In addition,
the GIE bit must also be set. If any of these bits are
clear, the interrupt is not enabled, though the CMIF bit
will still be set if an interrupt condition occurs.

 

The user, in the Interrupt Service Routine, can clear the
interrupt in the following manner:

a) Any read or write of CMCON will end the
mismatch condition.

b) Clear flag bit CMIF.

A mismatch condition will continue to set flag bit CMIF.
Reading CMCON will end the mismatch condition and
allow flag bit CMIF to be cleared.

DQ

EN

To RA4 or
RA5 pin

Bus
Data

Read CMCON

Set

MULTIPLEX

CMIF
bit

-+

DQ

EN

CL

Port pins

Read CMCON

Reset

From
other
Comparator

CxINV

Note: If a change in the CMCON register
(C1OUT or C2OUT) should occur when a
read operation is being executed (start of
the Q2 cycle), then the CMIF (PIR2
register) interrupt flag may not get set.
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MOVF Move f

Syntax: [ label ]    MOVF   f,d

Operands: 0  f  127
d  [0,1]

Operation: (f)  (destination)

Status Affected: Z

Description: The contents of register ‘f’ are 
moved to a destination dependant 
upon the status of ‘d’. If d = 0, 
the destination is W register. If 
d = 1, the destination is file register 
‘f’ itself. d = 1 is useful to test a file 
register since status flag Z is 
affected.

MOVLW Move Literal to W

Syntax: [ label ]    MOVLW   k

Operands: 0  k  255

Operation: k  (W)

Status Affected: None

Description: The eight-bit literal ‘k’ is loaded 
into W register. The don’t cares 
will assemble as ‘0’s.

MOVWF Move W to f

Syntax: [ label ]    MOVWF     f

Operands: 0  f  127

Operation: (W)  (f)

Status Affected: None

Description: Move data from W register to 
register ‘f’.

NOP No Operation

Syntax: [ label ]    NOP

Operands: None

Operation: No operation

Status Affected: None

Description: No operation.

RETFIE Return from Interrupt

Syntax: [ label ]    RETFIE

Operands: None

Operation: TOS  PC,
1  GIE

Status Affected: None

RETLW Return with Literal in W

Syntax: [ label ]    RETLW   k

Operands: 0  k  255

Operation: k  (W); 
TOS  PC

Status Affected: None

Description: The W register is loaded with the 
eight-bit literal ‘k’. The program 
counter is loaded from the top of 
the stack (the return address). 
This is a two-cycle instruction.
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18.2 DC Characteristics: Power-Down and Supply Current
PIC16F737/747/767/777 (Industrial, Extended) 
PIC16LF737/747/767/777 (Industrial)

PIC16LF737/747/767/777
      (Industrial)      

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial 

PIC16F737/747/767/777
      (Industrial, Extended)      

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial

-40°C  TA  +125°C for extended

Param
 No.

Device Typ Max Units Conditions

Power-Down Current (IPD)(1)

PIC16LF7X7 0.1 0.4 A -40°C

VDD = 2.0V0.1 0.4 A +25°C

0.4 1.5 A +85°C

PIC16LF7X7 0.3 0.5 A -40°C

VDD = 3.0V0.3 0.5 A +25°C

0.7 1.7 A +85°C

All devices 0.6 1.0 A -40°C

VDD = 5.0V
0.6 1.0 A +25°C

1.2 5.0 A +85°C

Extended devices 6 28 A +125°C

Legend: Shading of rows is to assist in readability of the table.
Note 1: 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 I/O pins in high-impedance state and tied to VDD or VSS and all features that add delta 
current disabled (such as WDT, Timer1 Oscillator, BOR, etc.).

2: The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as I/O pin loading 
and switching rate, oscillator type and circuit, 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 I/O pins tri-stated, pulled to VDD;
MCLR = VDD; WDT enabled/disabled as specified. 

3: For RC oscillator configurations, current through REXT is not included. The current through the resistor can be estimated 
by the formula Ir = VDD/2REXT (mA) with REXT in k.
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FIGURE 18-7: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND 
POWER-UP TIMER TIMING

FIGURE 18-8: BROWN-OUT RESET TIMING

TABLE 18-6: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER 
AND BROWN-OUT RESET REQUIREMENTS

VDD

MCLR

Internal
POR

PWRT
Time-out

Oscillator
Time-out

Internal
Reset

Watchdog
Timer
Reset

33

32

30

31
34

I/O pins

34

Note: Refer to Figure 18-4 for load conditions.

VDD VBOR

35

Param
No.

Sym Characteristic Min Typ† Max Units Conditions

30 TMCL MCLR Pulse Width (low)               2 — — s VDD = 5V, -40°C to +85°C

31* TWDT Watchdog Timer Time-out Period 
(no prescaler)

13.6 16 18.4 ms VDD = 5V, -40°C to +85°C

32 TOST Oscillation Start-up Timer Period — 1024 TOSC — — TOSC = OSC1 period

33* TPWRT Power-up Timer Period 61.2 72 82.8 ms VDD = 5V, -40°C to +85°C

34 TIOZ I/O High-Impedance from MCLR Low or 
Watchdog Timer Reset

— — 2.1 s

35 TBOR Brown-out Reset Pulse Width 100 — — s VDD  VBOR (D005)

* These parameters are characterized but not tested.
† Data in “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 18-10: CAPTURE/COMPARE/PWM TIMINGS (CCP1 AND CCP2)

TABLE 18-8: CAPTURE/COMPARE/PWM REQUIREMENTS (ALL CCP MODULES)

Note: Refer to Figure 18-4 for load conditions.

 and RC2/CCP1
(Capture Mode)

50 51

52

53 54

RC1/T1OSI/CCP2

 and RC2/CCP1
(Compare or PWM Mode)

RC1/T1OSI/CCP2

Param 
No.

Symbol Characteristic Min Typ† Max Units Conditions

50* TCCL CCP1, CCP2 and 
CCP3 Input Low 
Time

No prescaler 0.5 TCY + 20 — — ns

With prescaler PIC16F7X7 10 — — ns

PIC16LF7X7 20 — — ns

51* TCCH CCP1, CCP2 and 
CCP3 Input High 
Time

No prescaler 0.5 TCY + 20 — — ns

With prescaler PIC16F7X7 10 — — ns

PIC16LF7X7 20 — — ns

52* TCCP CCP1, CCP2 and CCP3 Input Period 3 TCY + 40
N

— — ns N = prescale 
value (1, 4 or 16)

53* TCCR CCP1, CCP2 and CCP3 Output 
Rise Time

PIC16F7X7 — 10 25 ns

PIC16LF7X7 — 25 50 ns

54* TCCF CCP1, CCP2 and CCP3 Output 
Fall Time

PIC16F7X7 — 10 25 ns

PIC16LF7X7 — 25 45 ns

* These parameters are characterized but not tested.
† Data in “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 18-18: AUSART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

TABLE 18-13: AUSART SYNCHRONOUS TRANSMISSION REQUIREMENTS

FIGURE 18-19: AUSART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING

TABLE 18-14: AUSART SYNCHRONOUS RECEIVE REQUIREMENTS

Note: Refer to Figure 18-4 for load conditions.

121

121

122

RC6/TX/CK

RC7/RX/DT
pin

pin

120

Param
No.

Symbol Characteristic Min Typ† Max Units Conditions

120 TCKH2DTV SYNC XMIT (MASTER & SLAVE)
Clock High to Data Out Valid PIC16F7X7 — — 80 ns

PIC16LF7X7 — — 100 ns

121 TCKRF Clock Out Rise Time and Fall Time 
(Master mode)

PIC16F7X7 — — 45 ns

PIC16LF7X7 — — 50 ns

122 TDTRF Data Out Rise Time and Fall Time PIC16F7X7 — — 45 ns

PIC16LF7X7 — — 50 ns

† Data in “Typ” column is at 5V, 25C unless otherwise stated. These parameters are for design guidance 
only and are not tested.

Note: Refer to Figure 18-4 for load conditions.

125

126

RC6/TX/CK

RC7/RX/DT

pin

pin

Param
No.

Symbol Characteristic Min Typ† Max Units Conditions

125 TDTV2CKL SYNC RCV (MASTER & SLAVE)
Data Setup before CK  (DT setup time) 15 — — ns

126 TCKL2DTL Data Hold after CK  (DT hold time) 15 — — ns

† Data in “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 19-3: TYPICAL IDD vs. FOSC OVER VDD (XT MODE)

FIGURE 19-4: MAXIMUM IDD vs. FOSC OVER VDD (XT MODE)
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision A (June 2003)

This is a new data sheet. However, these devices are
similar to the PIC16C7X devices found in the
PIC16C7X Data Sheet (DS30390) or the PIC16F87X
devices (DS30292).

Revision B (November 2003)

This revision includes updates to the Electrical Specifi-
cations in Section 18.0 “Electrical Characteristics”
and minor corrections to the data sheet text.

Revision C (October 2004)

This revision includes the DC and AC Characteristics
Graphs and Tables. The Electrical Specifications in
Section 19.0 “DC and AC Characteristics Graphs
and Tables” have been updated and there have been
minor corrections to the data sheet text.

Revision D (January 2013)

Added a note to each package drawing. 

APPENDIX B: DEVICE 
DIFFERENCES

The differences between the devices in this data sheet
are listed in Table B-1.

TABLE B-1: DEVICE DIFFERENCES

Difference PIC16F737 PIC16F747 PIC16F767 PIC16F777

Flash Program Memory 
(14-bit words)

4K 4K 8K 8K

Data Memory (bytes) 368 368 368 368

I/O Ports 3 5 3 5 

A/D 11 channels, 
10 bits

14 channels,
10 bits

11 channels, 
10 bits

14 channels,
10 bits

Parallel Slave Port No Yes No Yes

Interrupt Sources 16 17 16 17

Packages 28-pin PDIP
28-pin SOIC
28-pin SSOP
28-pin QFN

40-pin PDIP
44-pin QFN
44-pin TQFP

28-pin PDIP
28-pin SOIC
28-pin SSOP
28-pin QFN

40-pin PDIP
44-pin QFN

44-pin TQFP
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