
Microchip Technology - PIC16F84-10/P Datasheet

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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PIC16F8X
1.0 GENERAL DESCRIPTION
The PIC16F8X is a group in the PIC16CXX family of
low-cost, high-performance, CMOS, fully-static, 8-bit
microcontrollers. This group contains the following
devices:

• PIC16F83
• PIC16F84
• PIC16CR83

• PIC16CR84

All PIC® microcontrollers employ an advanced RISC
architecture. PIC16F8X devices have enhanced core
features, eight-level deep stack, and multiple internal
and external interrupt sources. The separate
instruction and data buses of the Harvard architecture
allow a 14-bit wide instruction word with a separate
8-bit wide data bus. The two stage instruction pipeline
allows all instructions to execute in a single cycle,
except for program branches (which require two
cycles). A total of 35 instructions (reduced instruction
set) are available. Additionally, a large register set is
used to achieve a very high performance level. 

PIC16F8X microcontrollers typically achieve a 2:1 code
compression and up to a 4:1 speed improvement (at 20
MHz) over other 8-bit microcontrollers in their class.

The PIC16F8X has up to 68 bytes of RAM, 64 bytes of
Data EEPROM memory, and 13 I/O pins. A timer/coun-
ter is also available.

The PIC16CXX family has special features to reduce
external components, thus reducing cost, enhancing
system reliability and reducing power consumption.
There are four oscillator options, of which the single pin
RC oscillator provides a low-cost solution, the LP
oscillator minimizes power consumption, XT is a
standard crystal, and the HS is for High Speed crystals.
The SLEEP (power-down) mode offers power saving.
The user can wake the chip from sleep through several
external and internal interrupts and resets. 

A highly reliable Watchdog Timer with its own on-chip
RC oscillator provides protection against software lock-
up. 

The devices with Flash program memory allow the
same device package to be used for prototyping and
production. In-circuit reprogrammability allows the
code to be updated without the device being removed
from the end application. This is useful in the
development of many applications where the device
may not be easily accessible, but the prototypes may
require code updates. This is also useful for remote
applications where the code may need to be updated
(such as rate information). 

Table 1-1 lists the features of the PIC16F8X. A simpli-
fied block diagram of the PIC16F8X is shown in
Figure 3-1. 

The PIC16F8X fits perfectly in applications ranging
from high speed automotive and appliance motor
control to low-power remote sensors, electronic locks,
security devices and smart cards. The Flash/EEPROM
technology makes customization of application
programs (transmitter codes, motor speeds, receiver
frequencies, security codes, etc.) extremely fast and
convenient. The small footprint packages make this
microcontroller series perfect for all applications with
space limitations. Low-cost, low-power, high
performance, ease-of-use and I/O flexibility make the
PIC16F8X very versatile even in areas where no
microcontroller use has been considered before
(e.g., timer functions; serial communication; capture,
compare and PWM functions; and co-processor
applications). 

The serial in-system programming feature (via two
pins) offers flexibility of customizing the product after
complete assembly and testing. This feature can be
used to serialize a product, store calibration data, or
program the device with the current firmware before
shipping.

1.1 Family and Upward Compatibility

Those users familiar with the PIC16C5X family of
microcontrollers will realize that this is an enhanced
version of the PIC16C5X architecture. Please refer to
Appendix A for a detailed list of enhancements. Code
written for PIC16C5X devices can be easily ported to
PIC16F8X devices (Appendix B).

1.2 Development Support

The PIC16CXX family is supported by a full-featured
macro assembler, a software simulator, an in-circuit
emulator, a low-cost development programmer and a
full-featured programmer. A “C” compiler and fuzzy
logic support tools are also available.
 1996-2013 Microchip Technology Inc. DS30430D-page 3



PIC16F8X
2.0 PIC16F8X DEVICE VARIETIES
A variety of frequency ranges and packaging options
are available. Depending on application and production
requirements the proper device option can be selected
using the information in this section. When placing
orders, please use the “PIC16F8X Product
Identification System” at the back of this data sheet to
specify the correct part number.

There are four device “types” as indicated in the device
number.

1. F, as in PIC16F84. These devices have Flash
program memory and operate over the standard
voltage range.

2. LF, as in PIC16LF84. These devices have Flash
program memory and operate over an extended
voltage range.

3. CR, as in PIC16CR83. These devices have
ROM program memory and operate over the
standard voltage range.

4. LCR, as in PIC16LCR84. These devices have
ROM program memory and operate over an
extended voltage range.

When discussing memory maps and other architectural
features, the use of F and CR also implies the LF and
LCR versions.

2.1 Flash Devices

These devices are offered in the lower cost plastic
package, even though the device can be erased and
reprogrammed. This allows the same device to be used
for prototype development and pilot programs as well
as production.

A further advantage of the electrically-erasable Flash
version is that it can be erased and reprogrammed in-
circuit, or by device programmers, such as Microchip's
PICSTART® Plus or PRO MATE® II programmers.

2.2 Quick-Turnaround-Production (QTP) 
Devices

Microchip offers a QTP Programming Service for
factory production orders. This service is made
available for users who choose not to program a
medium to high quantity of units and whose code
patterns have stabilized. The devices have all Flash
locations and configuration options already pro-
grammed by the factory. Certain code and prototype
verification procedures do apply before production
shipments are available.

For information on submitting a QTP code, please
contact your Microchip Regional Sales Office.

2.3 Serialized Quick-Turnaround-
Production (SQTP ) Devices

Microchip offers the unique programming service
where a few user-defined locations in each device are
programmed with different serial numbers. The serial
numbers may be random, pseudo-random
or sequential.

Serial programming allows each device to have a
unique number which can serve as an entry-code,
password or ID number.

For information on submitting a SQTP code, please
contact your Microchip Regional Sales Office.

2.4 ROM Devices

Some of Microchip’s devices have a corresponding
device where the program memory is a ROM. These
devices give a cost savings over Microchip’s traditional
user programmed devices (EPROM, EEPROM).

ROM devices (PIC16CR8X) do not allow serialization
information in the program memory space. The user
may program this information into the Data EEPROM.

For information on submitting a ROM code, please
contact your Microchip Regional Sales Office.

SM
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PIC16F8X
4.2.2.2 OPTION_REG REGISTER

The OPTION_REG register is a readable and writable
register which contains various control bits to configure
the TMR0/WDT prescaler, the external INT interrupt,
TMR0, and the weak pull-ups on PORTB.

FIGURE 4-1: OPTION_REG REGISTER (ADDRESS 81h)      

Note: When the prescaler is assigned to
the WDT (PSA = '1'), TMR0 has a 1:1
prescaler assignment. 

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

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

read as ‘0’
- n = Value at POR reset

bit7 bit0

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

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

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

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

bit  3: PSA: Prescaler Assignment bit
1 = Prescaler assigned to the WDT
0 = Prescaler assigned to TMR0

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

000
001
010
011
100
101
110
111

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

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

Bit Value TMR0 Rate WDT Rate
DS30430D-page 16  1996-2013 Microchip Technology Inc.



PIC16F8X
7.0 DATA EEPROM MEMORY
The EEPROM data memory is readable and writable
during normal operation (full VDD range). This memory
is not directly mapped in the register file space. Instead
it is indirectly addressed through the Special Function
Registers. There are four SFRs used to read and write
this memory. These registers are:

• EECON1
• EECON2
• EEDATA
• EEADR

EEDATA holds the 8-bit data for read/write, and EEADR
holds the address of the EEPROM location being
accessed. PIC16F8X devices have 64 bytes of data
EEPROM with an address range from 0h to 3Fh.

The EEPROM data memory allows byte read and write.
A byte write automatically erases the location and
writes the new data (erase before write). The EEPROM

data memory is rated for high erase/write cycles. The
write time is controlled by an on-chip timer. The write-
time will vary with voltage and temperature as well as
from chip to chip. Please refer to AC specifications for
exact limits.

When the device is code protected, the CPU may
continue to read and write the data EEPROM memory.
The device programmer can no longer access
this memory.

7.1 EEADR

The EEADR register can address up to a maximum of
256 bytes of data EEPROM. Only the first 64 bytes of
data EEPROM are implemented.

The upper two bits are address decoded. This means
that these two bits must always be '0' to ensure that the
address is in the 64 byte memory space. 

FIGURE 7-1: EECON1 REGISTER (ADDRESS 88h)       

U U U R/W-0 R/W-x R/W-0 R/S-0 R/S-x

— — — EEIF WRERR WREN WR RD R = Readable bit
W = Writable bit
S = Settable bit
U = Unimplemented bit, 

read as ‘0’
- n = Value at POR reset

bit7 bit0

bit 7:5 Unimplemented: Read as '0'

bit 4 EEIF: EEPROM Write Operation Interrupt Flag bit
1 = The write operation completed (must be cleared in software)
0 = The write operation is not complete or has not been started

bit 3 WRERR: EEPROM Error Flag bit
1 = A write operation is prematurely terminated

(any MCLR reset or any WDT reset during normal operation)
0 = The write operation completed

bit 2 WREN: EEPROM Write Enable bit
1 = Allows write cycles
0 = Inhibits write to the data EEPROM

bit 1 WR: Write Control bit
1 = initiates a write cycle. (The bit is cleared by hardware once write is complete. The WR bit can only

be set (not cleared) in software.
0 = Write cycle to the data EEPROM is complete

bit 0 RD: Read Control bit
1 = Initiates an EEPROM read (read takes one cycle. RD is cleared in hardware. The RD bit can only

be set (not cleared) in software).
0 = Does not initiate an EEPROM read
 1996-2013 Microchip Technology Inc. DS30430D-page 33



PIC16F8X
NOTES:
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PIC16F8X
8.1 Configuration Bits

The configuration bits can be programmed (read as '0')
or left unprogrammed (read as '1') to select various
device configurations. These bits are mapped in
program memory location 2007h.

Address 2007h is beyond the user program memory
space and it belongs to the special test/configuration
memory space (2000h - 3FFFh). This space can only
be accessed during programming.

To find out how to program the PIC16C84, refer to
PIC16C84 EEPROM Memory Programming Specifica-
tion (DS30189).

FIGURE 8-1: CONFIGURATION WORD - PIC16CR83 AND PIC16CR84            

R-u R-u R-u R-u R-u R-u R/P-u R-u R-u R-u R-u R-u R-u R-u

CP CP CP CP CP CP DP CP CP CP PWRTE WDTE FOSC1 FOSC0

bit13 bit0

R   = Readable bit
P   = Programmable bit
- n = Value at POR reset
 u = unchanged

bit 13:8 CP: Program Memory Code Protection bit
1 = Code protection off
0 = Program memory is code protected

bit 7 DP: Data Memory Code Protection bit
1 = Code protection off
0 = Data memory is code protected

bit 6:4 CP: Program Memory Code Protection bit
1 = Code protection off
0 = Program memory is code protected

bit 3 PWRTE: Power-up Timer Enable bit
1 = Power-up timer is disabled
0 = Power-up timer is enabled

bit 2 WDTE: Watchdog Timer Enable bit
1 = WDT enabled
0 = WDT disabled

bit 1:0 FOSC1:FOSC0: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator
DS30430D-page 38  1996-2013 Microchip Technology Inc.



PIC16F8X
FIGURE 8-2: CONFIGURATION WORD - PIC16F83 AND PIC16F84     

8.2 Oscillator Configurations

8.2.1  OSCILLATOR TYPES

The PIC16F8X can be operated in four different
oscillator modes. The user can program two
configuration bits (FOSC1 and FOSC0) to select one of
these four modes:

• LP Low Power Crystal
• XT Crystal/Resonator

• HS High Speed Crystal/Resonator
• RC Resistor/Capacitor

8.2.2 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 8-3). 

FIGURE 8-3: CRYSTAL/CERAMIC 
RESONATOR OPERATION 
(HS, XT OR LP OSC 
CONFIGURATION)    

The PIC16F8X 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 8-4).

R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u R/P-u

CP CP CP CP CP CP CP CP CP CP PWRTE WDTE FOSC1 FOSC0

bit13 bit0

R = Readable bit
P = Programmable bit
- n = Value at POR reset
         u = unchanged

bit 13:4 CP: Code Protection bit
1 = Code protection off
0 = All memory is code protected

bit 3 PWRTE: Power-up Timer Enable bit
1 = Power-up timer is disabled
0 = Power-up timer is enabled

bit 2 WDTE: Watchdog Timer Enable bit
1 = WDT enabled
0 = WDT disabled

bit 1:0 FOSC1:FOSC0: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator

Note1: See Table 8-1 for recommended 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.

C1(1)

C2(1)

XTAL

OSC2

OSC1

RF(3)

SLEEP

To

logic

PIC16FXX
RS(2)

internal
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PIC16F8X
FIGURE 8-6: EXTERNAL SERIES 
RESONANT CRYSTAL 
OSCILLATOR CIRCUIT    

8.2.4 RC OSCILLATOR

For timing insensitive applications the RC device option
offers additional cost savings. The RC oscillator
frequency is a function of the supply voltage, the
resistor (Rext) values, capacitor (Cext) values, and the
operating temperature. In addition to this, the oscillator
frequency will vary from unit to unit due to normal
process parameter variation. Furthermore, the
difference in lead frame capacitance between package
types also affects the oscillation frequency, especially
for low Cext values. The user needs to take into
account variation due to tolerance of the external
R and C components. Figure 8-7 shows how an R/C
combination is connected to the PIC16F8X. For Rext
values below 4 k, the oscillator operation may
become unstable, or stop completely. For very high
Rext values (e.g., 1 M), the oscillator becomes
sensitive to noise, humidity and leakage. Thus, we
recommend keeping Rext between 5 k and 100 k.

Although the oscillator will operate with no external
capacitor (Cext = 0 pF), we recommend using values
above 20 pF for noise and stability reasons. With little
or no external capacitance, the oscillation frequency
can vary dramatically due to changes in external
capacitances, such as PCB trace capacitance or
package lead frame capacitance.

See the electrical specification section for RC
frequency variation from part to part due to normal
process variation. The variation is larger for larger R
(since leakage current variation will affect RC
frequency more for large R) and for smaller C (since
variation of input capacitance has a greater affect on
RC frequency).

See the electrical specification section for variation of
oscillator frequency due to VDD for given Rext/Cext
values as well as frequency variation due to
operating temperature.

The oscillator frequency, divided by 4, is available on
the OSC2/CLKOUT pin, and can be used for test
purposes or to synchronize other logic (see Figure 3-2
for waveform).

FIGURE 8-7: RC OSCILLATOR MODE 

              

8.3 Reset

The PIC16F8X differentiates between various kinds
of reset:

• Power-on Reset (POR)
• MCLR reset during normal operation
• MCLR reset during SLEEP

• WDT Reset (during normal operation)
• WDT Wake-up (during SLEEP)

Figure 8-8 shows a simplified block diagram of the
on-chip reset circuit. The MCLR reset path has a noise
filter to ignore small pulses. The electrical specifica-
tions state the pulse width requirements for the MCLR
pin.

Some registers are not affected in any reset condition;
their status is unknown on a POR reset and unchanged
in any other reset. Most other registers are reset to a
“reset state” on POR, MCLR or WDT reset during
normal operation and on MCLR reset during SLEEP.
They are not affected by a WDT reset during SLEEP,
since this reset is viewed as the resumption of normal
operation.

Table 8-3 gives a description of reset conditions for the
program counter (PC) and the STATUS register.
Table 8-4 gives a full description of reset states for all
registers.

The TO and PD bits are set or cleared differently in dif-
ferent reset situations (Section 8.7). These bits are
used in software to determine the nature of the reset. 

330 k

74AS04 74AS04

PIC16FXX

CLKIN

To Other
Devices

XTAL

330 k

74AS04

0.1F

Note: When the device oscillator is in RC mode,
do not drive the OSC1 pin with an external
clock or you may damage the device.

OSC2/CLKOUT

Cext

Rext

PIC16FXX

OSC1

Fosc/4

Internal
clock

VDD

VSS

Recommended values: 5 k  Rext  100 k
Cext > 20pF
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PIC16F8X
FIGURE 8-8: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT     

S

R Q

External
Reset

MCLR

VDD

OSC1/

WDT
Module

VDD rise
detect

OST/PWRT

On-chip
RC OSC(1) 

WDT
Time_Out

Power_on_Reset

OST

10-bit Ripple counter

PWRT

Chip_Reset

10-bit Ripple counter

Reset

Enable OST

Enable PWRT

SLEEP

CLKIN

Note 1: This is a separate oscillator from the 
RC oscillator of the CLKIN pin.

See Table 8-5
DS30430D-page 42  1996-2013 Microchip Technology Inc.



PIC16F8X
TABLE 9-2 PIC16FXX INSTRUCTION SET   

Mnemonic,
Operands

Description Cycles 14-Bit Opcode Status
Affected

Notes

MSb LSb

BYTE-ORIENTED FILE REGISTER OPERATIONS

ADDWF
ANDWF
CLRF
CLRW
COMF
DECF

DECFSZ
INCF

INCFSZ
IORWF
MOVF

MOVWF
NOP
RLF
RRF

SUBWF
SWAPF
XORWF

f, d
f, d
f
-
f, d
f, d
f, d
f, d
f, d
f, d
f, d
f
-
f, d
f, d
f, d
f, d
f, d

Add W and f
AND W with f

Clear f
Clear W

Complement f
Decrement f

Decrement f, Skip if 0
Increment f

Increment f, Skip if 0
Inclusive OR W with f

Move f
Move W to f

No Operation
Rotate Left f through Carry

Rotate Right f through Carry
Subtract W from f
Swap nibbles in f

Exclusive OR W with f

1
1
1
1
1
1

1(2)
1

1(2)
1
1
1
1
1
1
1
1
1

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0111
0101
0001
0001
1001
0011
1011
1010
1111
0100
1000
0000
0000
1101
1100
0010
1110
0110

dfff
dfff
lfff
0xxx
dfff
dfff
dfff
dfff
dfff
dfff
dfff
lfff
0xx0
dfff
dfff
dfff
dfff
dfff

ffff
ffff
ffff
xxxx
ffff
ffff
ffff
ffff
ffff
ffff
ffff
ffff
0000
ffff
ffff
ffff
ffff
ffff

C,DC,Z
Z
Z
Z
Z
Z

Z

Z
Z

C
C

C,DC,Z

Z

1,2
1,2
2

1,2
1,2

1,2,3
1,2

1,2,3
1,2
1,2

1,2
1,2
1,2
1,2
1,2

BIT-ORIENTED FILE REGISTER OPERATIONS

BCF
BSF

BTFSC
BTFSS

f, b
f, b
f, b
f, b

Bit Clear f
Bit Set f

Bit Test f, Skip if Clear
Bit Test f, Skip if Set

1
1

1 (2)
1 (2)

01
01
01
01

00bb
01bb
10bb
11bb

bfff
bfff
bfff
bfff

ffff
ffff
ffff
ffff

1,2
1,2
3
3

LITERAL AND CONTROL OPERATIONS

ADDLW
ANDLW
CALL

CLRWDT
GOTO
IORLW
MOVLW
RETFIE
RETLW

RETURN
SLEEP
SUBLW
XORLW

k
k
k
-
k
k
k
-
k
-
-
k
k

Add literal and W
AND literal with W

Call subroutine
Clear Watchdog Timer

Go to address
Inclusive OR literal with W

Move literal to W
Return from interrupt

Return with literal in W 
Return from Subroutine
Go into standby mode
Subtract W from literal

Exclusive OR literal with W

1
1
2
1
2
1
1
2
2
2
1
1
1

11
11
10
00
10
11
11
00
11
00
00
11
11

111x
1001
0kkk
0000
1kkk
1000
00xx
0000
01xx
0000
0000
110x
1010

kkkk
kkkk
kkkk
0110
kkkk
kkkk
kkkk
0000
kkkk
0000
0110
kkkk
kkkk

kkkk
kkkk
kkkk
0100
kkkk
kkkk
kkkk
1001
kkkk
1000
0011
kkkk
kkkk

C,DC,Z
Z

TO,PD

Z

TO,PD
C,DC,Z

Z

Note 1: When an I/O register is modified as a function of itself ( e.g., MOVF PORTB, 1), the value used will be that value present 
on the pins themselves. For example, if the data latch is '1' for a pin configured as input and is driven low by an external 
device, the data will be written back with a '0'.

2: If this instruction is executed on the TMR0 register (and, where applicable, d = 1), the prescaler will be cleared if assigned 
to the Timer0 Module.

3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is 
executed as a NOP.
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GOTO Unconditional Branch

Syntax: [ label ]    GOTO   k

Operands: 0  k  2047

Operation: k  PC<10:0>
PCLATH<4:3>  PC<12:11>

Status Affected: None

Encoding: 10 1kkk kkkk kkkk

Description: GOTO is an unconditional branch. The 
eleven bit immediate value is loaded 
into PC bits <10:0>. The upper bits of 
PC are loaded from PCLATH<4:3>. 
GOTO is a two cycle instruction.

Words: 1

Cycles: 2

Q Cycle Activity: Q1 Q2 Q3 Q4

1st Cycle Decode Read 
literal 'k'

Process 
data

Write to 
PC

2nd Cycle  
No-Operat

ion

No-Operat
ion

No-Opera
tion

No-Operat
ion

Example GOTO THERE

After Instruction
PC = Address THERE

INCF Increment f

Syntax: [ label ]    INCF   f,d

Operands: 0  f  127
d  [0,1]

Operation: (f) + 1  (destination)

Status Affected: Z

Encoding: 00 1010 dfff ffff

Description: The contents of register 'f' are incre-
mented. If 'd' is 0 the result is placed in 
the W register. If 'd' is 1 the result is 
placed back in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write to 
destination

Example INCF CNT, 1

Before Instruction
CNT = 0xFF
Z = 0

After Instruction
CNT = 0x00
Z = 1
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10.1 DC CHARACTERISTICS: PIC16F84, PIC16F83 (Commercial, Industrial)   

DC Characteristics
Power Supply Pins

Standard Operating Conditions (unless otherwise stated)
Operating temperature 0C  TA  +70C (commercial)

-40C  TA  +85C (industrial) 
Parameter 

No.
Sym Characteristic Min Typ† Max Units Conditions

D001
D001A

VDD Supply Voltage 4.0
4.5

—
—

6.0
5.5

V
V

XT, RC and LP osc configuration
HS osc configuration

D002 VDR RAM Data Retention 
Voltage(1)

1.5* — — V Device in SLEEP mode

D003 VPOR VDD start voltage to 
ensure internal 
Power-on Reset signal

— VSS — V See section on Power-on Reset for details

D004 SVDD VDD rise rate to ensure 
internal Power-on 
Reset signal

0.05* — — V/ms See section on Power-on Reset for details

D010
D010A

D013

IDD Supply Current(2)

—
—

—

1.8
7.3

5

4.5
10

10

mA
mA

mA

RC and XT osc configuration(4)

FOSC = 4.0 MHz, VDD = 5.5V
FOSC = 4.0 MHz, VDD = 5.5V 
(During Flash programming)

HS osc configuration (PIC16F84-10)
FOSC = 10 MHz, VDD = 5.5V

D020
D021
D021A

IPD Power-down Current(3) —
—
—

7.0
1.0
1.0

28
14
16

A
A
A

VDD = 4.0V, WDT enabled, industrial
VDD = 4.0V, WDT disabled, commercial
VDD = 4.0V, WDT disabled, industrial

* These parameters are characterized but not tested.
† Data in "Typ" column is at 5.0V, 25°C unless otherwise stated.  These parameters are for design guidance only 

and are not tested.
Note 1: This is the limit to which VDD can be lowered in SLEEP mode 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 I/O pins  tristated, pulled to VDD, T0CKI = 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 I/O pins in hi-impedance state and tied to VDD and VSS. 

4: For RC osc configuration, current through Rext is not included.  The current through the resistor can be esti-
mated by the formula  IR = VDD/2Rext  (mA) with Rext  in kOhm.
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PIC16CR83/84 PIC16F8X
TABLE 11-2 TIMING PARAMETER SYMBOLOGY

The timing parameter symbols have been created fol-
lowing one of the following formats:     

FIGURE 11-1: PARAMETER MEASUREMENT INFORMATION

All timings are measure between high and low mea-
surement points as indicated in the figures below.

       

FIGURE 11-2: LOAD CONDITIONS

1. TppS2ppS

2. TppS
T

F Frequency T Time

Lowercase symbols (pp) and their meanings:
pp

2 to os,osc OSC1

ck CLKOUT ost oscillator start-up timer
cy cycle time pwrt power-up timer
io I/O port rbt RBx pins

inp INT pin t0 T0CKI
mc MCLR wdt watchdog timer
Uppercase symbols and their meanings:

S
F Fall P Period
H High R Rise

I Invalid (Hi-impedance) V Valid
L Low Z High Impedance

0.9 VDD (High)

0.1 VDD (Low)

0.8 VDD RC

0.3 VDD XTAL

OSC1 Measurement Points I/O Port Measurement Points

0.15 VDD RC

0.7 VDD XTAL
(High)

(Low)

Load Condition 1 Load Condition 2

Pin

RL

CL

VSS

VDD/2

VSS

CLPin

RL = 464

CL = 50 pF  for all pins except OSC2.

15 pF  for OSC2 output.
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PIC16F8X PIC16CR83/84
FIGURE 11-5: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP 
TIMER TIMING     

TABLE 11-5 RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP 
TIMER REQUIREMENTS    

Parameter 
No. Sym Characteristic Min Typ† Max Units Conditions

30 TmcL MCLR Pulse Width (low)               1000 * — — ns 2.0V  VDD  6.0V 

31 Twdt Watchdog Timer Time-out Period 
(No Prescaler)

7 * 18 33 * ms VDD = 5.0V

32 Tost Oscillation Start-up Timer Period 1024TOSC ms TOSC = OSC1 period

33 Tpwrt Power-up Timer Period 28 * 72 132 * ms VDD = 5.0V

34 TIOZ I/O Hi-impedance from MCLR Low 
or reset

— — 100 * ns

* These parameters are characterized but not tested.
† Data in "Typ" column is at 5V, 25C unless otherwise stated.  These parameters are for design guidance only and are not 

tested.

VDD

MCLR

Internal
POR

PWRT
Time-out

OSC
Time-out

Internal
RESET

Watchdog
Timer

RESET

33

32

30

31
34

I/O Pins

34
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13.0 PACKAGING INFORMATION

13.1 Package Marking Information     

18L PDIP

XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX

AABBCDE

AABBCDE
XXXXXXXXXXXX
XXXXXXXXXXXX

18L SOIC

Example

PIC16F84-04I/P
9632SAW

XXXXXXXXXXXX

9648SAN
/SO
PIC16F84-04

Example

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

can be found on the outer packaging for this package.

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

3e

3e
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PIC16F8X
Package Type: K04-051 18-Lead Plastic Small Outline (SO) – Wide, 300 mil

0.014
0.009
0.010

0.011
0.005
0.005
0.010
0.394
0.292
0.450
0.004
0.048
0.093

MIN

nNumber of Pins

Mold Draft Angle Bottom
Mold Draft Angle Top
Lower Lead Width

Chamfer Distance
Outside Dimension
Molded Package Width
Molded Package Length

Overall Pack. Height

Lead Thickness
Radius Centerline
Foot Angle
Foot Length
Gull Wing Radius
Shoulder Radius

Standoff
Shoulder Height




R2
R1

E1

A2
A1

X



B†
c
L1

L

E‡
D‡

A

Dimension Limits
Pitch

Units

p
1818

0
0

12
12

15
15

4

0.020

0

0.017
0.011
0.015

0.016
0.005
0.005

0.407
0.296
0.456
0.008
0.058
0.099

0.029

0.019
0.012
0.020

0.021
0.010
0.010

8

0.419
0.299
0.462
0.011
0.068
0.104

0
0

12
12

15
15

0.42
0.27
0.38

0.41
0.13
0.13
0.50

10.33
7.51

11.58
0.19
1.47
2.50

0.25

0

0.36
0.23
0.25

0.28
0.13
0.13

10.01
7.42

11.43
0.10
1.22
2.36

0.74

4 8

0.48
0.30
0.51

0.53
0.25
0.25

10.64
7.59

11.73
0.28
1.73
2.64

INCHES*

0.050
NOM MAX

1.27

MILLIMETERS
MIN NOM MAX

n

2

1

R2

R1

L1

L



c



X

45°

D

p

B

E

E1



A1

A2

A

*    Controlling Parameter.
† Dimension “B” does not include dam-bar protrusions. Dam-bar protrusions shall not exceed 0.003” 

(0.076 mm) per side or 0.006” (0.152 mm) more than dimension “B.”
‡ Dimensions “D” and “E” do not include mold flash or protrusions. Mold flash or protrusions shall not 

exceed 0.010” (0.254 mm) per side or 0.020” (0.508 mm) more than dimensions “D” or “E.”

Note: For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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NOTES:
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PIC16F8X
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 (602) 786-7578.

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

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 data sheet easy to follow? If not, why?

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

5. What deletions from the data sheet 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?

8. How would you improve our software, systems, and silicon products?

To: Technical Publications Manager

RE: Reader Response

Total Pages Sent

From: Name

Company

Address

City / State / ZIP / Country

Telephone: (_______) _________ - _________

Application (optional):

Would you like a reply?       Y         N

Device: Literature Number: 

Questions:

FAX: (______) _________ - _________

DS30430DPIC16F8X
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