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PIC16F84A

TABLE 1-1: PIC16F84A PINOUT DESCRIPTION
pin Name | PPIP | SOIC | SSOP | I/O/P Buffer Description
No. | No. | No. | Type Type P
OSC1/CLKIN 16 16 18 I |sT/IcMOS® |Oscillator crystal input/external clock source input.
OSC2/CLKOUT | 15 15 19 (0] — Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode. In RC mode,
OSC2 pin outputs CLKOUT, which has 1/4 the
frequency of OSC1 and denotes the instruction
cycle rate.
MCLR 4 4 4 1P ST Master Clear (Reset) input/programming voltage
input. This pin is an active low RESET to the device.
PORTA is a bi-directional 1/0 port.
RAO 17 17 19 110 TTL
RA1 18 18 20 1/0 TTL
RA2 1 1 1 110 TTL
RA3 2 2 2 110 TTL
RA4/TOCKI 3 3 3 I/0 ST Can also be selected to be the clock input to the
TMRO timer/counter. Output is open drain type.
PORTB is a bi-directional 1/0 port. PORTB can be
software programmed for internal weak pull-up on
all inputs.
RBO/INT 6 6 7 1o | TTL/STW RBO/INT can also be selected as an external
interrupt pin.
RB1 7 7 8 /0 TTL
RB2 8 8 9 110 TTL
RB3 9 9 10 1/0 TTL
RB4 10 10 11 1/0 TTL Interrupt-on-change pin.
RB5 11 11 12 110 TTL Interrupt-on-change pin.
RB6 12 12 13 /o0 | TTLIST® Interrupt-on-change pin.
Serial programming clock.
RB7 13 13 14 /o0 | TTLIST® Interrupt-on-change pin.
Serial programming data.
Vss 5 5 5,6 P — Ground reference for logic and 1/O pins.
VDD 14 14 15,16 P — Positive supply for logic and 1/O pins.
Legend: I=input O = Output I/O = Input/Output P = Power
— = Not used TTL = TTL input ST = Schmitt Trigger input

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.
3: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.
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PIC16F84A

3.0 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

* EECONZ2 (not a physically implemented register)

« EEDATA

« EEADR

EEDATA holds the 8-bit data for read/write, and
EEADR holds the address of the EEPROM location

being accessed. PIC16F84A devices have 64 bytes of
data EEPROM with an address range from Oh to 3Fh.

REGISTER 3-1:

uU-0 uU-0 u-0

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.

Additional information on the Data EEPROM is avail-
able in the PIC® Mid-Range Reference Manual
(DS33023).

EECON1 REGISTER (ADDRESS 88h)

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

EEIF ‘ WRERR WREN WR RD

bit 7

bit 7-5 Unimplemented: Read as 'O’

bit 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 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 EEPROM is complete

bit 0 RD: Read Control bit

1 = Initiates an EEPROM read RD is cleared in hardware. The RD bit can only be set (not

cleared) in software.

0 = Does not initiate an EEPROM read

Legend:
R = Readable bit
- n = Value at POR

W = Writable bit
"1’ = Bit is set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared X = Bit is unknown

© 2001-2013 Microchip Technology Inc.
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PIC16F84A

4.0 I/OPORTS

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 /O pin.

Additional information on I/O ports may be found in the
PIC® Mid-Range Reference Manual (DS33023).

4.1 PORTA and TRISA Registers

PORTA is a 5-bit wide, bi-directional 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
Hi-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).

Note: On a Power-on Reset, these pins are con-

figured as inputs and read as '0'.

Reading the PORTA register reads the status of the
pins, whereas writing to it will write to the port latch. All
write operations are read-modify-write operations.
Therefore, a write to a port implies that the port pins are
read. This value is modified and then written to the port
data latch.

Pin RA4 is multiplexed with the Timer0 module clock
input to become the RA4/TOCKI pin. The RA4/TOCKI
pin is a Schmitt Trigger input and an open drain output.
All other RA port pins have TTL input levels and full
CMOS output drivers.

EXAMPLE 4-1: INITIALIZING PORTA
BCF STATUS, RPO ;
CLRF PORTA ; Initialize PORTA by
; clearing output
; data latches
BSF STATUS, RP0O ; Select Bank 1
MOVLW 0xO0F ; Value used to
; initialize data
; direction
MOVWF TRISA ; Set RA<3:0> as inputs
; RA4 as output
; TRISA<7:5> are always
; read as '0'.

FIGURE 4-1: BLOCK DIAGRAM OF
PINS RA3:RAOQ
Data
Bus D Q
WR VDD
Port —
L
<P CK Q D P
Data Latch 4@
:D_{ N 1/0 pin
D Q
WR Vss
TRIS —
— T PCcK “Q[—*
TRIS Latch
TTL T 7/
Input
Buffer
[
RD TRIS
Q D
EN
RD Port {>¢ T
Note: 1/O pins have protection diodes to VDD and Vss.

WR

—— D Q
WR

TRIS Latch

<<

RD TRIS

S D
Data Latch
Vss

Schmitt

Trigger /7
Input :

Buffer

7

pd
RD Port r{>0

TMRO Clock Input

Note:

1/0 pins have protection diodes to VDD and Vss.

FIGURE 4-2: BLOCK DIAGRAM OF PIN
RA4
Data
Bus D 0

RA4 pin
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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

BCF STATUS, RPO ;

CLRF PORTB ; Initialize PORTB by
; clearing output
; data latches

BSF STATUS, RP0O ; Select Bank 1

MOVLW  O0xCF ; Value used to
; initialize data
; direction

MOVWF TRISB ; Set RB<3:0> as inputs
; RB<5:4> as outputs
; RB<7:6> as inputs

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
VDD
EEEme
RBPUM 3 Weak
Pull-up
Data B Data Latch
ata Bus
D 0 N
1/0 pin®@
WR Port CK L
TRIS Latch
D Q
WR TRIS cK L :7TTL
Input
Buffer
pd!
RD TRIS Latch
/‘ Q D
EN
Set RBIF RD Port
From other i Q b
RB7:RB4 pins
EN
RD Port
Note 1: TRISB ='1'enables weak pull-up
(if RBPU ="'0"in the OPTION_REG register).
2: /0 pins have diode protection to VDD and Vss.

FIGURE 4-4. BLOCK DIAGRAM OF
PINS RB3:RBO
VDD
RBPUW Weak
4:)0_| P Pull-up
Data Latch
Data Bus D Q
1/0 pin®@
WR Port cK _\_
TRIS Latch
D Q TTL
Input
WR TRIS K\ Bixeer /
q
RD TRIS
ﬁ Q D
RD Port EN K
RBO/INT <|I
Schmitt Trigger ‘ RD Port
Buffer

Note 1: TRISB ="1"enables weak pull-up
(if RBPU ="0"in the OPTION_REG register).

2: 1/O pins have diode protection to VDD and Vss.
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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.

FIGURE 6-4:

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.

SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

% > External Reset
MCLR
SLEEP.
WDT |WDT =~ |
Module | Time-out
Reset

g VDD Rise ) /
Detect Power-on Reset S
VDD
OST/PWRT
OST
- Chip_Reset
Xl, 10-bit Ripple Counter @ R 3
osc1/ ‘—l_/
CLKIN ‘
onChi PWRT
n-Chi
RC OSCP1)~|> 10-bit Ripple Counter }—
See Table 6-5
Enable PWRT
Enable OST

2: See Table 6-5.

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

TABLE 6-3: RESET CONDITION FOR PROGRAM COUNTER AND THE STATUS REGISTER
Condition Program Counter | STATUS Register

Power-on Reset 000h 0001 1xxx
MCLR during normal operation 000h 000u uuuu
MCLR during SLEEP 000h 0001 Ouuu
WDT Reset (during normal operation) 000h 0000 luuu
WDT Wake-up PC+1 uuu0 Ouuu
Interrupt wake-up from SLEEP pC +1® uuul Ouuu

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).

DS35007C-page 24
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FIGURE 6-6: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VbD): CASE 1
VDD —/

MCLR

INTERNAL POR !

TPWRF !
PWRT TIME-OUT !<—TOST—>:
OST TIME-OUT |
INTERNAL RESET |
FIGURE 6-7: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VbD): CASE 2

VDD —/ :
MCLR . a

INTERNAL POR l !

TPWRF

PWRT TIME-OUT '<—TOST—>

OST TIME-OUT

INTERNAL RESET

FIGURE 6-8: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): FAST VDD RISE
TIME

VDD —/4
MCLR —/

INTERNAL POR |

. TPWRF

PWRT TIME-OUT ' <—TOST—

OST TIME-OUT

INTERNAL RESET
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FIGURE 6-9:
SLOW VbD RISE TIME

TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD):

V1
VDD /
MCLR '

INTERNAL POR I

TPWRF !

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

When VDD rises very slowly, it is possible that the TPWRT time-out and TosT time-out will expire before VbbD
has reached its final value. In this example, the chip will reset properly if, and only if, V1 > VbD min.

6.7 Time-out Sequence and _
Power-down Status Bits (TO/PD)

On power-up (Figures 6-6 through 6-9), the time-out

sequence is as follows:

1. PWRT time-out is invoked after a POR has
expired.

2. Then, the OST is activated.

The total time-out will vary based on oscillator configu-
ration and PWRTE configuration bit status. For exam-
ple, in RC mode with the PWRT disabled, there will be
no time-out at all.

Since the time-outs occur from the POR pulse, if MCLR
is kept low long enough, the time-outs will expire. Then
bringing MCLR high, execution will begin immediately
(Figure 6-6). This is useful for testing purposes or to
synchronize more than one PIC16F84A device when
operating in parallel.

Table 6-6 shows the significance of the TO and PD bits.
Table 6-3 lists the RESET conditions for some special
registers, while Table 6-4 lists the RESET conditions
for all the registers.

TABLE 6-6: STATUS BITS AND THEIR

SIGNIFICANCE

E PD Condition

TABLE 6-5: TIME-OUT IN VARIOUS
SITUATIONS
Power-u .
Oscillator P W?rli)emup
Configuration | PWRT PWRT
Enabled | Disabled | SLEEP
72 ms +
XT, HS, LP 1024Tosc 1024Tosc | 1024Tosc
RC 72 ms — —

Power-on Reset

lllegal, TO is set on POR

llegal, PD is set on POR

WDT Reset (during normal operation)

WDT Wake-up

MCLR during normal operation

PP |O|O|X |O|F
OlRr|O(RP|[O|X |k

MCLR during SLEEP or interrupt

wake-up from SLEEP

DS35007C-page 28

© 2001-2013 Microchip Technology Inc.



PIC16F84A

6.9 Context Saving During Interrupts

During an interrupt, only the return PC value is saved
on the stack. Typically, users wish to save key register
values during an interrupt (e.g., W register and
STATUS register). This is implemented in software.

The code in Example 6-1 stores and restores the
STATUS and W register’s values. The user defined
registers, W_TEMP and STATUS_TEMP are the tem-
porary storage locations for the W and STATUS
registers values.

Example 6-1 does the following:

a) Stores the W register.

b) Stores the STATUS register in STATUS_TEMP.
c) Executes the Interrupt Service Routine code.

d) Restores the STATUS (and bank select bit)
register.
e) Restores the W register.

EXAMPLE 6-1: SAVING STATUS AND W REGISTERS IN RAM
PUSH MOWF W TEMP ; Copy Wto TEMP register,
SWAPF  STATUS, W ; Swap status to be saved into W
MOV STATUS_TEMP ; Save status to STATUS_TEMP regi ster
I SR : :
; Interrupt Service Routine
; should configure Bank as required
POP SWAPF  STATUS_TEMP, W ; Swap ni bbles in STATUS_TEMP regi ster

MOVWF  STATUS

SWAPF W TEMP, W

; and place result into W

; Move Winto STATUS register

; (sets bank to original state)

SWAPF W TEMP, F ; Swap nibbles in WTEMP and pl ace result in WTEM
; Swap nibbles in WTEMP and place result into W

6.10 Watchdog Timer (WDT)

The Watchdog Timer is a free running On-Chip RC
Oscillator which does not require any external
components. This RC oscillator is separate from the
RC oscillator of the OSC1/CLKIN pin. That means that
the WDT will run even if the clock on the OSC1/CLKIN
and OSC2/CLKOUT pins of the device has been
stopped, for example, by execution of a SLEEP
instruction. During normal operation, a WDT time-out
generates a device RESET. If the device is in SLEEP
mode, a WDT wake-up causes the device to wake-up
and continue with normal operation. The WDT can be
permanently disabled by programming configuration bit
WDTE as a '0' (Section 6.1).

6.10.1 WDT PERIOD

The WDT has a nominal time-out period of 18 ms, (with
no prescaler). The time-out periods vary with
temperature, VDD and process variations from part to
part (see DC specs). If longer time-out periods are
desired, a prescaler with a division ratio of up to 1:128
can be assigned to the WDT under software control by
writing to the OPTION_REG register. Thus, time-out
periods up to 2.3 seconds can be realized.

The CLRADT and SLEEP instructions clear the WDT
and the postscaler (if assigned to the WDT) and pre-
vent it from timing out and generating a device
RESET condition.

The TO bit in the STATUS register will be cleared upon
a WDT time-out.

DS35007C-page 30
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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

WDT Timer

From TMRO Clock Source
(Figure 5-2)

.

1

i

WDT
Enable Bit

M
> Postscaler
U
X ){ 8
% 8 -to -1 MUX
PSA
—
0 * y!
MUX | e
WDT
Time-out

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

-1— PS2:PSO

To TMRO (Figure 5-2)

PSA

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

Value on |Valueonall
Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other
Reset RESETS
2007h |Config. bits 2) ) ) ) PWRTE® | WDTE | FOSC1 | FOSCO 2)
81h OPTION_REG | RBPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PSO 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.

© 2001-2013 Microchip Technology Inc.
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6.11.3 WAKE-UP USING INTERRUPTS

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If the interrupt occurs before the execution of a
SLEEP instruction, the SLEEP instruction will com-
plete as a NOP. Therefore, the WDT and WDT
postscaler will not be cleared, the TO bit will not
be set and PD bits will not be cleared.

« If the interrupt occurs during or after the execu-
tion of a SLEEP instruction, the device will imme-
diately wake-up from SLEEP. The SLEEP
instruction will be completely executed before the
wake-up. Therefore, the WDT and WDT
postscaler will be cleared, the TO bit will be set
and the PD bit will be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

To ensure that the WDT is cleared, a CLRWDT instruc-
tion should be executed before a SLEEP instruction.

6.12 Program Verification/Code
Protection

If the code protection bit(s) have not been pro-
grammed, the on-chip program memory can be read
out for verification purposes.

6.13 ID Locations

Four memory locations (2000h - 2004h) are designated
as ID locations to store checksum or other code
identification numbers. These locations are not
accessible during normal execution but are readable
and writable only during program/verify. Only the
four Least Significant bits of ID location are usable.

6.14 In-Circuit Serial Programming

PIC16F84A  microcontrollers can be  serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for power, ground, and the programming
voltage. Customers can manufacture boards with
unprogrammed devices, and then program the
microcontroller just before shipping the product,
allowing the most recent firmware or custom firmware
to be programmed.

For complete details of Serial Programming, please
refer to the In-Circuit Serial Programming™ (ICSP™)
Guide, (DS30277).

© 2001-2013 Microchip Technology Inc.

DS35007C-page 33



PIC16F84A

RLF Rotate Left f through Carry
Syntax: [label] RLF fd
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register 'f' are
rotated one bit to the left through
the Carry Flag. If 'd" is 0, the
result is placed in the W register.
If'd" is 1, the result is stored back
in register 'f'.
RRF Rotate Right f through Carry
Syntax: [label] RRF f,d
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register 'f' are
rotated one bit to the right through
the Carry Flag. If 'd' is O, the result
is placed in the W register. If 'd" is
1, the result is placed back in
register 'f'.
SLEEP
Syntax: [label] SLEEP
Operands: None
Operation: 00h — WDT,
0 — WDT prescaler,
1 T0,
0—-PD
Status Affected:  TO, PD
Description: The power-down status bit, PD is

cleared. Time-out status bit, TO
is set. Watchdog Timer and its
prescaler are cleared.

The processor is put into SLEEP
mode with the oscillator stopped.

SUBLW Subtract W from Literal

Syntax: [label] SUBLW k

Operands: 0<k<255

Operation: k- (W)— (W)

Status Affected: C, DC, Z

Description: The W register is subtracted (2's
complement method) from the
eight-bit literal 'k'. The result is
placed in the W register.

SUBWF Subtract W from f

Syntax: [label] SUBWF fd

Operands: 0<f<127
d e [0,1]

Operation: () - (W) — (destination)

Status Affected: C, DC, Z

Description: Subtract (2's complement method)
W register from register 'f'. If 'd" is O,
the result is stored in the W regis-
ter. If 'd' is 1, the result is stored
back in register 'f'.

SWAPF Swap Nibbles in f

Syntax: [label] SWAPF f,d

Operands: 0<f<127

d e [0,1]
Operation: (f<3:0>) — (destination<7:4>),
(f<7:4>) — (destination<3:0>)
Status Affected: None
Description: The upper and lower nibbles of

register 'f' are exchanged. If 'd" is
0, the result is placed in W regis-
ter. If 'd" is 1, the result is placed in
register 'f'.

© 2001-2013 Microchip Technology Inc.
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8.0 DEVELOPMENT SUPPORT 8.1 MPLAB Integrated Development

The PIC® microcontrollers and dsPIC® digital signal Environment Software

controllers are supported with a full range of software The MPLAB IDE software brings an ease of software
and hardware development tools: development previously unseen in the 8/16/32-bit
« Integrated Development Environment microc_ontroller market. The MPLAB IDEisa W!ndows®
- MPLAB® IDE Software operating system-based application that contains:
« Compilers/Assemblers/Linkers + A single graphical interface to all debugging tools
- MPLAB C Compiler for Various Device - Simulator
Families - Programmer (sold separately)
- HI-TECH C® for Various Device Families - In-Circuit Emulator (sold separately)
- MPASM™ Assembler - In-Circuit Debugger (sold separately)
- MPLINK™ Object Linker/ A full-featured editor with color-coded context
MPLIB™ Object Librarian « A multiple project manager
- MPLAB Assembler/Linker/Librarian for  Customizable data windows with direct edit of
Various Device Families contents
 Simulators « High-level source code debugging
- MPLAB SIM Software Simulator « Mouse over variable inspection
+ Emulators « Drag and drop variables from source to watch
- MPLAB REAL ICE™ In-Circuit Emulator windows
* In-Circuit Debuggers » Extensive on-line help
- MPLABICD 3 « Integration of select third party tools, such as
- PICkit™ 3 Debug Express IAR C Compilers
» Device Programmers The MPLAB IDE allows you to:
- PICkit™ 2 Programmer « Edit your source files (either C or assembly)
- MPLAB PM3 Device Programmer + One-touch compile or assemble, and download to
* Low-Cost Demonstration/Development Boards, emulator and simulator tools (automatically
Evaluation Kits, and Starter Kits updates all project information)

» Debug using:
- Source files (C or assembly)
- Mixed C and assembly
- Machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.
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4 MHz 10 MHz

FIGURE 9-1: PIC16F84A-20 VOLTAGE-FREQUENCY GRAPH
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FIGURE 9-2: PIC16LF84A-04 VOLTAGE- FIGURE 9-3: PIC16F84A-04 VOLTAGE-
FREQUENCY GRAPH FREQUENCY GRAPH
6.0V 1
5.5V 6.0V 1
5.0V 5.5V
4.5V 5.0V +
4.0V - 45V -
(0]
g 35v- 4.0v
S o |
3.0V & 35V
2.5V 4 | S gov+ :
I
20v — | 2.5V + |
| | 2.0V |
| | |
I I |
|
[

Frequency

FMAX = (6.0 MHz/V) (VDDAPPMIN - 2.0V) + 4 MHz

Note 1: VDDAPPMIN is the minimum voltage of the
PIC® device in the application.

2: FmAX has a maximum frequency of 10 MHz.

Frequency
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FIGURE 9-9: TIMERO CLOCK TIMINGS
RA4/TOCKI —m f
40 - 41 !
42
TABLE 9-5: TIMERO CLOCK REQUIREMENTS
Parzn;eter Sym Characteristic Min Typt| Max | Units Conditions
40 TtOH | TOCKI High Pulse No Prescaler | 0.5Tcy+20| — | — | ns
Width With Prescaler 50 — [ =1 ns |20v<vop<30V
30 — | — ns |3.0V<VDD<6.0V
41 TtOL |TOCKI Low Pulse No Prescaler | 0.5Tcy+20| — | — ns
Width With Prescaler 50 — | =1 ns |20v<vop<30V
20 — | — ns |3.0V<VDD<6.0V
42 TtOP | TOCKI Period Tcy + 40 — | — | ns [N =prescale value
N 2,4, ..., 256)

T Data in "Typ" column is at 5.0V, 25°C, unless otherwise stated. These parameters are for design guidance
only and are not tested.
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FIGURE 10-3: TYPICAL Ipp vs. Fosc OVER VDD (XT MODE, 25°C)
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FIGURE 10-4: MAXIMUM Ipb vs. Fosc OVER VDD (XT MODE, -40° TO +125°C)
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FIGURE 10-5: TYPICAL IpD vs. Fosc OVER VDD (LP MODE, 25°C)
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FIGURE 10-6: MAXIMUM Ipb vs. Fosc OVER VDD (LP MODE, -40° TO +125°C)
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18-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]
Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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20-Lead Plastic Shrink Small Outline (SS) — 5.30 mm Body [SSOP]

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

- D—————————

AT RARRRRT

A1
— L1 |—— —| ||
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 6.90 7.20 7.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle ) 0° 4° 8°
Lead Width b 0.22 - 0.38

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-072B
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APPENDIX A: REVISION HISTORY
Version Date Revision Description
A 9/1998 This is a new data sheet. However, the devices described in this data sheet are
the upgrades to the devices found in the PIC16F8X Data Sheet, DS30430.
B 05/2001 Added DC and AC Characteristics Graphs and Tables to Section 10.
C 11/2011 Updated the “Packaging Information” section.

© 2001-2013 Microchip Technology Inc.

DS35007C-page 77



PIC16F84A

NOTES:
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