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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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PIC16F84A
1.0 DEVICE OVERVIEW

This document contains device specific information for
the operation of the PIC16F84A device. Additional
information may be found in the PIC® Mid-Range Ref-
erence Manual, (DS33023), which may be downloaded
from the Microchip website. The Reference Manual
should be considered a complementary document to
this data sheet, and is highly recommended reading for
a better understanding of the device architecture and
operation of the peripheral modules.

The PIC16F84A belongs to the mid-range family of the
PIC® microcontroller devices. A block diagram of the
device is shown in Figure 1-1.

The program memory contains 1K words, which trans-
lates to 1024 instructions, since each 14-bit program
memory word is the same width as each device instruc-
tion. The data memory (RAM) contains 68 bytes. Data
EEPROM is 64 bytes.

There are also 13 I/O pins that are user-configured on
a pin-to-pin basis. Some pins are multiplexed with other
device functions. These functions include:

• External interrupt

• Change on PORTB interrupt

• Timer0 clock input

Table 1-1 details the pinout of the device with descrip-
tions and details for each pin.

FIGURE 1-1: PIC16F84A BLOCK DIAGRAM     
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PIC16F84A
2.2 Data Memory Organization

The data memory is partitioned into two areas. The first
is the Special Function Registers (SFR) area, while the
second is the General Purpose Registers (GPR) area.
The SFRs control the operation of the device.

Portions of data memory are banked. This is for both
the SFR area and the GPR area. The GPR area is
banked to allow greater than 116 bytes of general
purpose RAM. The banked areas of the SFR are for the
registers that control the peripheral functions. Banking
requires the use of control bits for bank selection.
These control bits are located in the STATUS Register.
Figure 2-2 shows the data memory map organization.

Instructions MOVWF and MOVF can move values from
the W register to any location in the register file (“F”),
and vice-versa.

The entire data memory can be accessed either
directly using the absolute address of each register file
or indirectly through the File Select Register (FSR)
(Section 2.5). Indirect addressing uses the present
value of the RP0 bit for access into the banked areas of
data memory.

Data memory is partitioned into two banks which
contain the general purpose registers and the special
function registers. Bank 0 is selected by clearing the
RP0 bit (STATUS<5>). Setting the RP0 bit selects Bank
1. Each Bank extends up to 7Fh (128 bytes). The first
twelve locations of each Bank are reserved for the
Special Function Registers. The remainder are Gen-
eral Purpose Registers, implemented as static RAM.

2.2.1 GENERAL PURPOSE REGISTER 
FILE

Each General Purpose Register (GPR) is 8-bits wide
and is accessed either directly or indirectly through the
FSR (Section 2.5). 

The GPR addresses in Bank 1 are mapped to
addresses in Bank 0. As an example, addressing loca-
tion 0Ch or 8Ch will access the same GPR.

FIGURE 2-2: REGISTER FILE  MAP - 
PIC16F84A 
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PIC16F84A
2.3.1 STATUS REGISTER

The STATUS register contains the arithmetic status of
the ALU, the RESET status and the bank select bit for
data memory.

As with any register, the STATUS register can be the
destination for any instruction. If the STATUS register is
the destination for an instruction that affects the Z, DC
or C bits, then the write to these three bits is disabled.
These bits are set or cleared according to device logic.
Furthermore, the TO and PD bits are not writable.
Therefore, the result of an instruction with the STATUS
register as destination may be different than intended. 

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as 000u u1uu (where u = unchanged).

Only the BCF, BSF, SWAPF and MOVWF instructions
should be used to alter the STATUS register (Table 7-2),
because these instructions do not affect any status bit.

REGISTER 2-1: STATUS REGISTER (ADDRESS 03h, 83h)                    

Note 1: The IRP and RP1 bits (STATUS<7:6>)
are not used by the PIC16F84A and
should be programmed as cleared. Use of
these bits as general purpose R/W bits is
NOT recommended, since this may affect
upward compatibility with future products.

2: The C and DC bits operate as a borrow
and digit borrow out bit, respectively, in
subtraction. See the SUBLW and SUBWF
instructions for examples.

3: When the STATUS register is the
destination for an instruction that affects
the Z, DC or C bits, then the write to these
three bits is disabled. The specified bit(s)
will be updated according to device logic

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x

IRP RP1 RP0 TO PD Z DC C

bit 7 bit 0

bit 7-6 Unimplemented: Maintain as ‘0’

bit 5 RP0: Register Bank Select bits (used for direct addressing)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)

bit 4 TO: Time-out bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred

bit 3 PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit 2 Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit carry/borrow bit (ADDWF, ADDLW,SUBLW,SUBWF instructions) (for borrow, the polarity
is reversed)
1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

bit 0 C: Carry/borrow bit (ADDWF, ADDLW,SUBLW,SUBWF instructions) (for borrow, the polarity is
reversed)
1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

Note: A subtraction is executed by adding the two’s complement of the second operand.
For rotate (RRF, RLF) instructions, this bit is loaded with either the high or low order
bit of the source register.

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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PIC16F84A
FIGURE 2-3: DIRECT/INDIRECT ADDRESSING      
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PIC16F84A
4.2  PORTB and TRISB Registers

PORTB is an 8-bit wide, bi-directional port. The corre-
sponding data direction register is TRISB. Setting a
TRISB bit (= 1) will make the corresponding PORTB pin
an input (i.e., put the corresponding output driver in a
Hi-Impedance mode). Clearing a TRISB bit (= 0) will
make the corresponding PORTB pin an output (i.e., put
the contents of the output latch on the selected pin).

EXAMPLE 4-2: INITIALIZING PORTB

Each of the PORTB pins has a weak internal pull-up. A
single control bit can turn on all the pull-ups. This is per-
formed by clearing bit RBPU (OPTION<7>). The weak
pull-up is automatically turned off when the port pin is
configured as an output. The pull-ups are disabled on a
Power-on Reset.

Four of PORTB’s pins, RB7:RB4, have an interrupt-on-
change feature. Only pins configured as inputs can
cause this interrupt to occur (i.e., any RB7:RB4 pin
configured as an output is excluded from the interrupt-
on-change comparison). The input pins (of RB7:RB4)
are compared with the old value latched on the last
read of PORTB. The “mismatch” outputs of RB7:RB4
are OR’ed together to generate the RB Port Change
Interrupt with flag bit RBIF (INTCON<0>). 

This interrupt can wake the device from SLEEP. The
user, in the Interrupt Service Routine, can clear the
interrupt in the following manner:

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

b) Clear flag bit RBIF.

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

The interrupt-on-change feature is recommended for
wake-up on key depression operation and operations
where PORTB is only used for the interrupt-on-change
feature. Polling of PORTB is not recommended while
using the interrupt-on-change feature.

FIGURE 4-3: BLOCK DIAGRAM OF 
PINS RB7:RB4     

FIGURE 4-4: BLOCK DIAGRAM OF 
PINS RB3:RB0  

BCF STATUS, RP0 ; 
CLRF PORTB ; Initialize PORTB by

; clearing output
; data latches

BSF STATUS, RP0 ; Select Bank 1
MOVLW 0xCF ; Value used to 

; initialize data 
; direction

MOVWF TRISB ; Set RB<3:0> as inputs
; RB<5:4> as outputs
; RB<7:6> as inputs
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Note 1: TRISB = '1' enables weak pull-up
 (if RBPU = '0' in the OPTION_REG register).

2: I/O pins have diode protection to VDD and VSS.
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Note 1: TRISB = '1' enables weak pull-up 
(if RBPU = '0' in the OPTION_REG register).

2: I/O pins have diode protection to VDD and VSS. 
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PIC16F84A
TABLE 4-3: PORTB FUNCTIONS    

TABLE 4-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB     

Name Bit Buffer Type I/O Consistency Function

RB0/INT bit0 TTL/ST(1) Input/output pin or external interrupt input. 
Internal software programmable weak pull-up.

RB1 bit1 TTL Input/output pin. Internal software programmable weak pull-up.

RB2 bit2 TTL Input/output pin. Internal software programmable weak pull-up.

RB3 bit3 TTL Input/output pin. Internal software programmable weak pull-up.

RB4 bit4 TTL Input/output pin (with interrupt-on-change). 
Internal software programmable weak pull-up.

RB5 bit5 TTL Input/output pin (with interrupt-on-change). 
Internal software programmable weak pull-up.

RB6 bit6 TTL/ST(2) Input/output pin (with interrupt-on-change). 
Internal software programmable weak pull-up. Serial programming clock.

RB7 bit7 TTL/ST(2) Input/output pin (with interrupt-on-change). 
Internal software programmable weak pull-up. Serial programming data.

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

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

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

Reset

Value on 
all other 
RESETS 

06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0/INT xxxx xxxx uuuu uuuu

86h TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISB0 1111 1111 1111 1111

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

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

Legend: x = unknown, u = unchanged. Shaded cells are not used by PORTB.
DS35007C-page 18  2001-2013 Microchip Technology Inc.



PIC16F84A
5.0 TIMER0 MODULE

The Timer0 module timer/counter has the following
features:

• 8-bit timer/counter

• Readable and writable

• Internal or external clock select

• Edge select for external clock

• 8-bit software programmable prescaler

• Interrupt-on-overflow from FFh to 00h

Figure 5-1 is a simplified block diagram of the Timer0
module.

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

5.1 Timer0 Operation

Timer0 can operate as a timer or as a counter.

Timer mode is selected by clearing bit T0CS
(OPTION_REG<5>). In Timer mode, the Timer0 mod-
ule will increment every instruction cycle (without pres-
caler). If the TMR0 register is written, the increment is
inhibited for the following two instruction cycles. The
user can work around this by writing an adjusted value
to the TMR0 register.

Counter mode is selected by setting bit T0CS
(OPTION_REG<5>). In Counter mode, Timer0 will
increment, either on every rising or falling edge of pin
RA4/T0CKI. The incrementing edge is determined by
the Timer0 Source Edge Select bit, T0SE
(OPTION_REG<4>). Clearing bit T0SE selects the ris-
ing edge. Restrictions on the external clock input are
discussed below.

When an external clock input is used for Timer0, it must
meet certain requirements. The requirements ensure
the external clock can be synchronized with the internal
phase clock (TOSC). Also, there is a delay in the actual
incrementing of Timer0 after synchronization.

Additional information on external clock requirements
is available in the PIC® Mid-Range Reference Manual,
(DS33023).

5.2 Prescaler

An 8-bit counter is available as a prescaler for the Timer0
module, or as a postscaler for the Watchdog Timer,
respectively (Figure 5-2). For simplicity, this counter is
being referred to as “prescaler” throughout this data
sheet. Note that there is only one prescaler available
which is mutually exclusively shared between the Timer0
module and the Watchdog Timer. Thus, a prescaler
assignment for the Timer0 module means that there is no
prescaler for the Watchdog Timer, and vice-versa.

The prescaler is not readable or writable.

The PSA and PS2:PS0 bits (OPTION_REG<3:0>)
determine the prescaler assignment and prescale ratio.

Clearing bit PSA will assign the prescaler to the Timer0
module. When the prescaler is assigned to the Timer0
module, prescale values of 1:2, 1:4, ..., 1:256 are
selectable. 

Setting bit PSA will assign the prescaler to the Watchdog
Timer (WDT). When the prescaler is assigned to the
WDT, prescale values of 1:1, 1:2, ..., 1:128 are selectable.

When assigned to the Timer0 module, all instructions
writing to the TMR0 register (e.g., CLRF 1, MOVWF 1,
BSF 1,etc.) will clear the prescaler. When assigned to
WDT, a CLRWDT instruction will clear the prescaler
along with the WDT.  

FIGURE 5-1: TIMER0 BLOCK DIAGRAM    

Note: Writing to TMR0 when the prescaler is
assigned to Timer0 will clear the prescaler
count, but will not change the prescaler
assignment.

Note 1: T0CS, T0SE, PSA, PS2:PS0 (OPTION_REG<5:0>).
2: The prescaler is shared with Watchdog Timer (refer to Figure 5-2 for detailed block diagram).

RA4/T0CKI

T0SE

0

1

1

0
pin

T0CS

FOSC/4

Programmable
Prescaler

Sync with
Internal
Clocks

TMR0

PSOUT

(2 Cycle Delay)

PSOUT

Data Bus

8

PSAPS2, PS1, PS0
Set Interrupt
Flag bit T0IF
on Overflow

3
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PIC16F84A
6.0 SPECIAL FEATURES OF THE 
CPU

What sets a microcontroller apart from other
processors are special circuits to deal with the needs of
real time applications. The PIC16F84A has a host of
such features intended to maximize system reliability,
minimize cost through elimination of external
components, provide power saving operating modes
and offer code protection. These features are:

• OSC Selection

• RESET

- Power-on Reset (POR)

- Power-up Timer (PWRT)

- Oscillator Start-up Timer (OST)

• Interrupts

• Watchdog Timer (WDT)

• SLEEP

• Code Protection

• ID Locations

• In-Circuit Serial Programming™ (ICSP™)

The PIC16F84A has a Watchdog Timer which can be
shut-off only through configuration bits. It runs off its
own RC oscillator for added reliability. There are two
timers that offer necessary delays on power-up. One is
the Oscillator Start-up Timer (OST), intended to keep

the chip in RESET until the crystal oscillator is stable.
The other is the Power-up Timer (PWRT), which pro-
vides a fixed delay of 72 ms (nominal) on power-up
only. This design keeps the device in RESET while the
power supply stabilizes. With these two timers on-chip,
most applications need no external RESET circuitry. 

SLEEP mode offers a very low current power-down
mode. The user can wake-up from SLEEP through
external RESET, Watchdog Timer Time-out or through
an interrupt. Several oscillator options are provided to
allow the part to fit the application. The RC oscillator
option saves system cost while the LP crystal option
saves power. A set of configuration bits are used to
select the various options.

Additional information on special features is available
in the PIC® Mid-Range Reference Manual (DS33023).

6.1 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.

REGISTER 6-1: PIC16F84A CONFIGURATION WORD  

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 F0SC1 F0SC0

bit13 bit0

bit 13-4 CP: Code Protection bit
1 = Code protection disabled
0 = All 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
 2001-2013 Microchip Technology Inc. DS35007C-page 21



PIC16F84A

6.3 RESET

The PIC16F84A differentiates between various kinds
of RESET:

• Power-on Reset (POR)

• MCLR during normal operation

• MCLR during SLEEP

• WDT Reset (during normal operation)

• WDT Wake-up (during SLEEP)

Figure 6-4 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 speci-
fications 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 and unchanged in any
other RESET. Most other registers are reset to a “RESET
state” on POR, MCLR or WDT Reset during normal oper-
ation and on MCLR during SLEEP. They are not affected
by a WDT Reset during SLEEP, since this RESET is
viewed as the resumption of normal operation.

Table 6-3 gives a description of RESET conditions for
the program counter (PC) and the STATUS register.
Table 6-4 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 6.7). These bits are
used in software to determine the nature of the RESET. 

FIGURE 6-4: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT     

TABLE 6-3: RESET CONDITION FOR PROGRAM COUNTER AND THE STATUS REGISTER         

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.
2: See Table 6-5.

See Table 6-5

Condition Program Counter STATUS Register

Power-on Reset 000h 0001 1xxx

MCLR during normal operation 000h 000u uuuu

MCLR during SLEEP 000h 0001 0uuu

WDT Reset (during normal operation) 000h 0000 1uuu

WDT Wake-up PC + 1 uuu0 0uuu

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

Legend: u = unchanged, x = unknown
Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector (0004h).
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PIC16F84A
FIGURE 6-6: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 1

FIGURE 6-7: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 2

FIGURE 6-8: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): FAST VDD RISE 
TIME  
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PIC16F84A
6.10.2 WDT PROGRAMMING 
CONSIDERATIONS

It should also be taken into account that under worst
case conditions (VDD = Min., Temperature = Max., Max.
WDT Prescaler), it may take several seconds before a
WDT time-out occurs.

FIGURE 6-11: WATCHDOG TIMER BLOCK DIAGRAM     

TABLE 6-7: SUMMARY OF REGISTERS ASSOCIATED WITH THE WATCHDOG TIMER       

From TMR0 Clock Source
(Figure 5-2)

To TMR0 (Figure 5-2)

Postscaler

WDT Timer

M

U

X

PSA

8 - to -1 MUX

PSA

WDT
Time-out

10

0

1

WDT 
Enable Bit

PS2:PS0

•

•

8

MUX

Note: PSA and PS2:PS0 are bits in the OPTION_REG register.

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

Reset

Value on all 
other 

RESETS 

2007h Config. bits (2) (2) (2) (2) PWRTE(1) WDTE FOSC1 FOSC0 (2)

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

Legend: x = unknown. Shaded cells are not used by the WDT.
Note 1: See Register 6-1 for operation of the PWRTE bit.

2: See Register 6-1 and Section 6.12 for operation of the code and data protection bits.
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9.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings † 

Ambient temperature under bias............................................................................................................ .-55C to +125C

Storage temperature ..............................................................................................................................  -65C to +150C

Voltage on any pin with respect to VSS (except VDD, MCLR, and RA4) ......................................... -0.3V to (VDD + 0.3V)

Voltage on VDD with respect to VSS  ........................................................................................................... -0.3 to +7.5V

Voltage on MCLR  with respect to VSS(1) .......................................................................................................-0.3 to +14V

Voltage on RA4 with respect to VSS  ........................................................................................................... -0.3 to +8.5V

Total power dissipation(2) .....................................................................................................................................800 mW

Maximum current out of VSS pin ...........................................................................................................................150 mA

Maximum current into VDD pin ..............................................................................................................................100 mA

Input clamp current, IIK (VI < 0 or VI > VDD) 20 mA

Output clamp current, IOK (VO < 0 or VO > VDD)  20 mA

Maximum output current sunk by any I/O pin..........................................................................................................25 mA

Maximum output current sourced by any I/O pin ....................................................................................................25 mA

Maximum current sunk byPORTA..........................................................................................................................80 mA

Maximum current sourced by PORTA.....................................................................................................................50 mA

Maximum current sunk by PORTB........................................................................................................................150 mA

Maximum current sourced by PORTB ..................................................................................................................100 mA

Note 1: Voltage spikes below VSS at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a  series resistor of 50-100 should be used when applying a “low” level to the MCLR pin rather than
pulling this pin directly to VSS.

2: Power dissipation is calculated as follows: Pdis = VDD x {IDD -  IOH} +  {(VDD-VOH) x IOH} + (VOl x IOL).  

† NOTICE:  Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device.  This is a stress rating only and functional operation of the device at those or any other conditions above 
those indicated in the operation listings of this specification is not implied.  Exposure to maximum rating conditions for 
extended periods may affect device reliability.
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PIC16F84A
FIGURE 9-1: PIC16F84A-20 VOLTAGE-FREQUENCY GRAPH           

FIGURE 9-2: PIC16LF84A-04 VOLTAGE-
FREQUENCY  GRAPH         

FIGURE 9-3: PIC16F84A-04 VOLTAGE-
FREQUENCY  GRAPH  
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PIC16F84A
FIGURE 9-7: CLKOUT AND I/O TIMING     

TABLE 9-3: CLKOUT AND I/O TIMING REQUIREMENTS     

OSC1

CLKOUT

I/O Pin
(Input)

I/O Pin
(Output)

Q4 Q1 Q2 Q3

10

13

14

17

20, 21

22
23

19 18

15

11

12

16

old value new value

Note: All tests must be done with specified capacitive loads (Figure 9-5) 50 pF on I/O pins and CLKOUT.

Param 
No.

Sym Characteristic Min Typ† Max Units Conditions

10 TosH2ckL OSC1 to CLKOUT Standard — 15 30 ns (Note 1)

10A Extended (LF) — 15 120 ns (Note 1)

11 TosH2ckH OSC1 to CLKOUT Standard — 15 30 ns (Note 1)

11A Extended (LF) — 15 120 ns (Note 1)

12 TckR CLKOUT rise time Standard — 15 30 ns (Note 1)

12A Extended (LF) — 15 100 ns (Note 1)

13 TckF CLKOUT fall time Standard — 15 30 ns (Note 1)

13A Extended (LF) — 15 100 ns (Note 1)

14 TckL2ioV CLKOUT  to Port out valid — — 0.5TCY +20 ns (Note 1)

15 TioV2ckH Port in valid before 
CLKOUT  

Standard 0.30TCY + 30 — — ns (Note 1)

Extended (LF) 0.30TCY + 80 — — ns (Note 1)

16 TckH2ioI Port in hold after CLKOUT  0 — — ns (Note 1)

17 TosH2ioV OSC1 (Q1 cycle) to 
Port out valid

Standard — — 125 ns

Extended (LF) — — 250 ns

18 TosH2ioI OSC1 (Q2 cycle) to Port 
input  invalid (I/O in hold time)

Standard 10 — — ns

Extended (LF) 10 — — ns

19 TioV2osH Port input valid to OSC1
(I/O in setup time)

Standard -75 — — ns

Extended (LF) -175 — — ns

20 TioR Port output rise time Standard — 10 35 ns

20A Extended (LF) — 10 70 ns

21 TioF Port output fall time Standard — 10 35 ns

21A Extended (LF) — 10 70 ns

22 TINP INT pin high 
or low time

Standard 20 — — ns

22A Extended (LF) 55 — — ns

23 TRBP RB7:RB4 change INT
high or low time

Standard TOSC§ — — ns

23A Extended (LF) TOSC§ — — ns

† Data in "Typ" column is at 5.0V, 25C unless otherwise stated. These parameters are for design guidance only and are not tested.
§ By design.

Note 1: Measurements are taken in RC mode where CLKOUT output is 4 x TOSC.
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PIC16F84A
10.0 DC/AC CHARACTERISTIC GRAPHS

The graphs provided in this section are for design guidance and are not tested. 

In some graphs, the data presented are outside specified operating range (i.e., outside specified VDD range). This is
for information only and devices are ensured to operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period
of time and matrix samples. ‘Typical’ represents the mean of the distribution at 25C. ‘Max’ or ‘Min’ represents
(mean + 3) or (mean - 3), respectively, where  is a standard deviation over the whole temperature range.
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PIC16F84A
FIGURE 10-9: AVERAGE FOSC vs. VDD FOR R (RC MODE, C = 300 pF, 25C)

FIGURE 10-10: IPD vs. VDD (SLEEP MODE, ALL PERIPHERALS DISABLED)
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging
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EEADR<7:6> and IDD It is recommended that 
the EEADR<7:6> bits be 
cleared.  When either of 
these bits is set, the maxi-
mum IDD for the device is 
higher than when both are 
cleared.

N/A N/A N/A

The polarity of the 
PWRTE bit

PWRTE PWRTE PWRTE PWRTE

Recommended value of 
REXT for RC oscillator 
circuits

REXT = 3k - 100k REXT = 5k - 100k REXT = 5k - 100k REXT = 3k - 100k

GIE bit unintentional 
enable

If an interrupt occurs while 
the Global Interrupt 
Enable (GIE) bit is being 
cleared, the GIE bit may 
unintentionally be re-
enabled by the user’s 
Interrupt Service Routine 
(the RETFIE instruction).

N/A N/A N/A

Packages PDIP, SOIC PDIP, SOIC PDIP, SOIC PDIP, SOIC, SSOP

Open Drain High 
Voltage (VOD)

14V 12V 12V 8.5V

TABLE 1: CONVERSION CONSIDERATIONS - PIC16C84, PIC16F83/F84, PIC16CR83/CR84, 
PIC16F84A  (CONTINUED)

Difference PIC16C84 PIC16F83/F84
PIC16CR83/

CR84
PIC16F84A
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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
product. 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

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: (______) _________ - _________

DS35007C

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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