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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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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Micro-

chip products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined

and enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via

E-mail at docerrors@mail.microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150.

We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com

• Your local Microchip sales office (see last page)

• The Microchip Corporate Literature Center; U.S. FAX: (480) 792-7277

When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include
literature number) you are using.

Customer Notification System

Register on our web site at www.microchip.com/cn to receive the most current information on all of our products.
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PIC16C62X

)(4)
TABLE 1-1: PIC16C62X FAMILY OF DEVICES

PIC16C620(3) PIC16C620A(1)(4) PIC16CR620A(2) PIC16C621(3) PIC16C621A(1)(4) PIC16C622(3) PIC16C622A(1

Clock Maximum Frequency 
of Operation (MHz)

20 40 20 20 40 20 40

Memory EPROM Program 
Memory 
(x14 words)

512 512 512 1K 1K 2K 2K

Data Memory (bytes) 80 96 96 80 96 128 128

Peripherals Timer Module(s) TMR0 TMR0 TMRO TMR0 TMR0 TMR0 TMR0

Comparators(s) 2 2 2 2 2 2 2

Internal Reference 
Voltage

Yes Yes Yes Yes Yes Yes Yes

Features Interrupt Sources 4 4 4 4 4 4 4

I/O Pins 13 13 13 13 13 13 13

Voltage Range (Volts) 2.5-6.0 2.7-5.5 2.5-5.5 2.5-6.0 2.7-5.5 2.5-6.0 2.7-5.5

Brown-out Reset Yes Yes Yes Yes Yes Yes Yes

Packages 18-pin DIP, 
SOIC; 
20-pin SSOP

18-pin DIP, 
SOIC; 
20-pin SSOP

18-pin DIP, 
SOIC; 
20-pin SSOP

18-pin DIP, 
SOIC; 
20-pin SSOP

18-pin DIP, 
SOIC; 
20-pin SSOP

18-pin DIP, 
SOIC; 
20-pin SSOP

18-pin DIP, 
SOIC; 
20-pin SSOP

All PICmicro® Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high 

I/O current capability. All PIC16C62X Family devices use serial programming with clock pin RB6 and data pin RB7.

Note 1: If you change from this device to another device, please verify oscillator characteristics in your application.

2: For ROM parts, operation from 2.0V - 2.5V will require the PIC16LCR62XA parts.

3: For OTP parts, operation from 2.5V - 3.0V will require the PIC16LC62X part.

4: For OTP parts, operation from 2.7V - 3.0V will require the PIC16LC62XA part.
DS30235J-page 6  2003 Microchip Technology Inc.



PIC16C62X
3.1 Clocking Scheme/Instruction 

Cycle

The clock input (OSC1/CLKIN pin) is internally divided

by four to generate four non-overlapping quadrature

clocks namely Q1, Q2, Q3 and Q4. Internally, the

program counter (PC) is incremented every Q1, the

instruction is fetched from the program memory and

latched into the instruction register in Q4. The

instruction is decoded and executed during the

following Q1 through Q4. The clocks and instruction

execution flow is shown in Figure 3-2.

3.2 Instruction Flow/Pipelining

An “Instruction Cycle” consists of four Q cycles (Q1,

Q2, Q3 and Q4). The instruction fetch and execute are

pipelined such that fetch takes one instruction cycle

while decode and execute takes another instruction

cycle. However, due to the pipelining, each instruction

effectively executes in one cycle. If an instruction

causes the program counter to change (e.g., GOTO)
then two cycles are required to complete the instruction

(Example 3-1).

A fetch cycle begins with the program counter (PC)

incrementing in Q1.

In the execution cycle, the fetched instruction is latched

into the “Instruction Register (IR)” in cycle Q1. This

instruction is then decoded and executed during the

Q2, Q3 and Q4 cycles. Data memory is read during Q2

(operand read) and written during Q4 (destination

write).

FIGURE 3-2: CLOCK/INSTRUCTION CYCLE

EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

OSC1

Q1

Q2

Q3

Q4

PC

OSC2/CLKOUT
(RC mode)

PC PC+1 PC+2

Fetch INST (PC)
Execute INST (PC-1) Fetch INST (PC+1)

Execute INST (PC) Fetch INST (PC+2)
Execute INST (PC+1)

Internal
phase
clock

Note: All instructions are single cycle, except for any program branches. These take two cycles since the fetch instruction

is “flushed” from the pipeline, while the new instruction is being fetched and then executed. 

1. MOVLW 55h Fetch 1 Execute 1

2. MOVWF PORTB Fetch 2 Execute 2

3. CALL  SUB_1 Fetch 3 Execute 3

4. BSF   PORTA, BIT3 Fetch 4 Flush

Fetch SUB_1 Execute SUB_1
DS30235J-page 12  2003 Microchip Technology Inc.



PIC16C62X
4.2.2.1 STATUS Register

The STATUS register, shown in Register 4-1, contains

the arithmetic status of the ALU, the RESET status and

the bank select bits for data memory.

The STATUS register can be the destination for any

instruction, like any other register. 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 the

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 000uu1uu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF instructions are used to alter the
STATUS register, because these instructions do not

affect any STATUS bit. For other instructions not

affecting any STATUS bits, see the “Instruction Set

Summary”. 

REGISTER 4-1: STATUS REGISTER (ADDRESS 03H OR 83H)                  

Note 1: The IRP and RP1 bits (STATUS<7:6>)

are not used by the PIC16C62X and

should be programmed as ’0'. 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.

Reserved Reserved 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 IRP: Register Bank Select bit (used for indirect addressing)

1 = Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (00h - FFh)
The IRP bit is reserved on the PIC16C62X; always maintain this bit clear. 

bit 6-5 RP<1:0>: Register Bank Select bits (used for direct addressing)

01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
Each bank is 128 bytes. The RP1 bit is reserved on the PIC16C62X; always maintain this bit 

clear.

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)

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: For borrow the polarity is reversed. 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
DS30235J-page 18  2003 Microchip Technology Inc.



PIC16C62X
4.2.2.3 INTCON Register

The INTCON register is a readable and writable

register, which contains the various enable and flag bits

for all interrupt sources except the comparator module.

See Section 4.2.2.4 and Section 4.2.2.5 for a

description of the comparator enable and flag bits.

 

REGISTER 4-3: INTCON REGISTER (ADDRESS 0BH OR 8BH)                  

Note: Interrupt flag bits get set when an interrupt

condition occurs, regardless of the state of

its corresponding enable bit or the global

enable bit, GIE (INTCON<7>).

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

GIE PEIE T0IE INTE RBIE T0IF INTF RBIF

bit 7 bit 0

bit 7 GIE: Global Interrupt Enable bit

1 = Enables all un-masked interrupts
0 = Disables all interrupts

bit 6 PEIE: Peripheral Interrupt Enable bit

1 = Enables all un-masked peripheral interrupts
0 = Disables all peripheral interrupts

bit 5 T0IE: TMR0 Overflow Interrupt Enable bit

1 = Enables the TMR0 interrupt
0 = Disables the TMR0 interrupt

bit 4 INTE: RB0/INT External Interrupt Enable bit

1 = Enables the RB0/INT external interrupt
0 = Disables the RB0/INT external interrupt

bit 3 RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt
0 = Disables the RB port change interrupt

bit 2 T0IF: TMR0 Overflow Interrupt Flag bit

1 = TMR0 register has overflowed (must be cleared in software)
0 = TMR0 register did not overflow

bit 1 INTF: RB0/INT External Interrupt Flag bit

1 = The RB0/INT external interrupt occurred (must be cleared in software)
0 = The RB0/INT external interrupt did not occur

bit 0 RBIF: RB Port Change Interrupt Flag bit

1 = When at least one of the RB<7:4> pins changed state (must be cleared in software)

0 = None of the RB<7:4> pins have changed state

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
DS30235J-page 20  2003 Microchip Technology Inc.



PIC16C62X
4.4 Indirect Addressing, INDF and 

FSR Registers

The INDF register is not a physical register. Addressing

the INDF register will cause indirect addressing. 

Indirect addressing is possible by using the INDF

register. Any instruction using the INDF register

actually accesses data pointed to by the File Select

Register (FSR). Reading INDF itself indirectly will

produce 00h. Writing to the INDF register indirectly

results in a no-operation (although STATUS bits may

be affected). An effective 9-bit address is obtained by

concatenating the 8-bit FSR register and the IRP bit

(STATUS<7>), as shown in Figure 4-9. However, IRP

is not used in the PIC16C62X.

A simple program to clear RAM location 20h-7Fh using

indirect addressing is shown in Example 4-1.

EXAMPLE 4-1: INDIRECT ADDRESSING

FIGURE 4-9: DIRECT/INDIRECT ADDRESSING PIC16C62X

movlw 0x20 ;initialize pointer

movwf FSR ;to RAM

NEXT clrf INDF ;clear INDF register

incf FSR ;inc pointer

btfss FSR,7 ;all done? 

goto NEXT ;no clear next

;yes continue

CONTINUE:

    For memory map detail see (Figure 4-4, Figure 4-5, Figure 4-6 and Figure 4-7).

Note 1: The RP1 and IRP bits are reserved; always maintain these bits clear.

Data
Memory

Indirect AddressingDirect Addressing

bank select location select

RP1 RP0(1) 6 0from opcode IRP(1) FSR register7 0

bank select location select

00 01 10 11

180h

1FFh

00h

7Fh

Bank 0 Bank 1 Bank 2 Bank 3

not used
DS30235J-page 24  2003 Microchip Technology Inc.



PIC16C62X
5.0 I/O PORTS

The PIC16C62X have two ports, PORTA and PORTB.

Some pins for these I/O ports are multiplexed with an

alternate function for the peripheral features on the

device. In general, when a peripheral is enabled, that

pin may not be used as a general purpose I/O pin.

5.1 PORTA and TRISA Registers

PORTA is a 5-bit wide latch. RA4 is a Schmitt Trigger

input and an open drain output. Port RA4 is multiplexed

with the T0CKI clock input. All other RA port pins have

Schmitt Trigger input levels and full CMOS output

drivers. All pins have data direction bits (TRIS regis-

ters), which can configure these pins as input or output.

A '1' in the TRISA register puts the corresponding out-

put driver in a Hi-impedance mode. A '0' in the TRISA

register puts the contents of the output latch on the

selected pin(s).

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. So a

write to a port implies that the port pins are first read,

then this value is modified and written to the port data

latch.

The PORTA pins are multiplexed with comparator and

voltage reference functions. The operation of these

pins are selected by control bits in the CMCON

(comparator control register) register and the VRCON

(voltage reference control register) register. When

selected as a comparator input, these pins will read

as '0's.

FIGURE 5-1: BLOCK DIAGRAM OF 

RA1:RA0 PINS 

TRISA controls the direction of the RA pins, even when

they are being used as comparator inputs. The user

must make sure to keep the pins configured as inputs

when using them as comparator inputs.

The RA2 pin will also function as the output for the

voltage reference. When in this mode, the VREF pin is a

very high impedance output and must be buffered prior

to any external load. The user must configure

TRISA<2> bit as an input and use high impedance

loads.

In one of the Comparator modes defined by the

CMCON register, pins RA3 and RA4 become outputs

of the comparators. The TRISA<4:3> bits must be

cleared to enable outputs to use this function.

EXAMPLE 5-1: INITIALIZING PORTA

FIGURE 5-2: BLOCK DIAGRAM OF RA2 PIN

Data
Bus

QD

QCK
P

N

WR
PORTA

WR
TRISA

Data Latch

TRIS Latch

RD TRISA

RD PORTA

Analog

VSS

VDD

I/O
QD

QCK

Input Mode

DQ

EN

To Comparator

Schmitt Trigger
Input Buffer

VDD

Pin

VSS

Note: On RESET, the TRISA register is set to all

inputs. The digital inputs are disabled and

the comparator inputs are forced to ground

to reduce excess current consumption.

CLRF PORTA ;Initialize PORTA by setting
;output data latches

MOVLW 0X07 ;Turn comparators off and

MOVWF CMCON ;enable pins for I/O 
;functions

BSF STATUS, RP0 ;Select Bank1

MOVLW 0x1F ;Value used to initialize

;data direction

MOVWF TRISA ;Set RA<4:0> as inputs

;TRISA<7:5> are always 

;read as '0'.

Data
Bus

QD

QCK
P

N

WR
PORTA

WR
TRISA

Data Latch

TRIS Latch

RD TRISA

RD PORTA

Analog

VSS

VDD

RA2
QD

QCK

Input Mode

DQ

EN

To Comparator

Schmitt Trigger
Input Buffer

VROE

VREF

VDD

VSS

Pin
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PIC16C62X
TABLE 7-1: REGISTERS ASSOCIATED WITH COMPARATOR MODULE

Legend: x = unknown, u = unchanged, - = unimplemented, read as "0"

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

POR 

Value on

All Other

RESETS

1Fh CMCON C2OUT C1OUT — — CIS CM2 CM1 CM0 00-- 0000 00-- 0000

9Fh VRCON VREN VROE VRR — VR3 VR2 VR1 VR0 000- 0000 000- 0000

0Bh INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000u

0Ch PIR1 — CMIF — — — — — — -0-- ---- -0-- ----

8Ch PIE1 — CMIE — — — — — — -0-- ---- -0-- ----

85h TRISA — — — TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 ---1 1111 ---1 1111
DS30235J-page 42  2003 Microchip Technology Inc.



PIC16C62X
9.0 SPECIAL FEATURES OF THE 

CPU

Special circuits to deal with the needs of real-time

applications are what sets a microcontroller apart from

other processors. The PIC16C62X family has a host of

such features intended to maximize system reliability,

minimize cost through elimination of external compo-

nents, provide power saving operating modes and offer

code protection. 

These are:

1. OSC selection

2. RESET

Power-on Reset (POR)

Power-up Timer (PWRT)

Oscillator Start-up Timer (OST)

Brown-out Reset (BOR)

3. Interrupts

4. Watchdog Timer (WDT)

5. SLEEP

6. Code protection

7. ID Locations

8. In-Circuit Serial Programming™

The PIC16C62X devices have a Watchdog Timer

which is controlled by 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

provides a fixed delay of 72 ms (nominal) on power-up

only, designed to keep the part in RESET while the

power supply stabilizes. There is also circuitry to

RESET the device if a brown-out occurs, which pro-

vides at least a 72 ms RESET. With these three

functions on-chip, most applications need no external

RESET circuitry.

The SLEEP mode is designed to offer a very low

current Power-down mode. The user can wake-up from

SLEEP through external RESET, Watchdog Timer

wake-up or through an interrupt. Several oscillator

options are also made available 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 various options.
 2003 Microchip Technology Inc. DS30235J-page 45
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TABLE 9-4: INITIALIZATION CONDITION FOR SPECIAL REGISTERS

TABLE 9-5: INITIALIZATION CONDITION FOR REGISTERS

Condition
Program

Counter

STATUS

Register

PCON

Register

Power-on Reset 000h 0001 1xxx ---- --0x

MCLR Reset during normal operation 000h 000u uuuu ---- --uu

MCLR Reset during SLEEP 000h 0001 0uuu ---- --uu

WDT Reset 000h 0000 uuuu ---- --uu

WDT Wake-up PC + 1 uuu0 0uuu ---- --uu

Brown-out Reset 000h 000x xuuu ---- --u0

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

Legend: u = unchanged,   x = unknown, - = unimplemented bit, reads as ‘0’.
Note 1: When the wake-up is due to an interrupt and global enable bit, GIE is set, the PC is loaded with the 

interrupt vector (0004h) after execution of PC+1.

Register Address Power-on Reset

• MCLR Reset during 

normal   operation

• MCLR Reset during 

SLEEP 

• WDT Reset

• Brown-out Reset (1)

• Wake-up from SLEEP 

through interrupt

• Wake-up from SLEEP 

through WDT time-out

W — xxxx xxxx uuuu uuuu uuuu uuuu

INDF 00h — — —

TMR0 01h xxxx xxxx uuuu uuuu uuuu uuuu

PCL 02h 0000 0000 0000 0000 PC + 1(3)

STATUS 03h 0001 1xxx 000q quuu(4) uuuq quuu(4)

FSR 04h xxxx xxxx uuuu uuuu uuuu uuuu

PORTA 05h ---x xxxx ---u uuuu ---u uuuu

PORTB 06h xxxx xxxx uuuu uuuu uuuu uuuu

CMCON 1Fh 00-- 0000 00-- 0000 uu-- uuuu

PCLATH 0Ah ---0 0000 ---0 0000 ---u uuuu

INTCON 0Bh 0000 000x 0000 000u uuuu uqqq(2)

PIR1 0Ch -0-- ---- -0-- ---- -q-- ----(2,5)

OPTION 81h 1111 1111 1111 1111 uuuu uuuu

TRISA 85h ---1 1111 ---1 1111 ---u uuuu

TRISB 86h 1111 1111 1111 1111 uuuu uuuu

PIE1 8Ch -0-- ---- -0-- ---- -u-- ----

PCON 8Eh ---- --0x ---- --uq(1,6) ---- --uu

VRCON 9Fh 000- 0000 000- 0000 uuu- uuuu

Legend:  u = unchanged, x = unknown, - = unimplemented bit, reads as ‘0’,q = value depends on condition.
Note 1: If VDD goes too low, Power-on Reset will be activated and registers will be affected differently.

2: One or more bits in INTCON, PIR1 and/or PIR2 will be affected (to cause wake-up).

3: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector (0004h).

4: See Table 9-4 for RESET value for specific condition.

5: If wake-up was due to comparator input changing, then bit 6 = 1.  All other interrupts generating a wake-up will cause 

bit 6 = u.

6: If RESET was due to brown-out, then bit 0 = 0.  All other RESETS will cause bit 0 = u.
DS30235J-page 52  2003 Microchip Technology Inc.



PIC16C62X
FIGURE 9-11: EXTERNAL POWER-ON 

RESET CIRCUIT (FOR 

SLOW VDD POWER-UP)

FIGURE 9-12: EXTERNAL BROWN-OUT 

PROTECTION CIRCUIT 1

FIGURE 9-13: EXTERNAL BROWN-OUT 

PROTECTION CIRCUIT 2

FIGURE 9-14: EXTERNAL BROWN-OUT 

PROTECTION CIRCUIT 3

Note 1: External Power-on Reset circuit is 

required only if VDD power-up slope is 

too slow. The diode D helps discharge 

the capacitor quickly when VDD powers 

down.

2:  < 40 kΩ is recommended to make sure 
that voltage drop across R does not 

violate the device’s electrical specifica-

tion.

3: R1 = 100Ω to 1 kΩ will limit any current 
flowing into MCLR from external capaci-

tor C in the event of MCLR/VPP pin 

breakdown due to Electrostatic 

Discharge (ESD) or Electrical Over-

stress (EOS).

C

R1

R D

VDD

MCLR

PIC16C62X

VDD

Note 1: This circuit will activate RESET when 

VDD goes below (Vz + 0.7V) where 

Vz = Zener voltage.

2: Internal Brown-out Reset circuitry should 

be disabled when using this circuit.

VDD

33k

10k

40k

VDD

MCLR

PIC16C62X

Note 1: This brown-out circuit is less expen-

sive, albeit less accurate. Transistor 

Q1 turns off when VDD is below a 

certain level such that:

2: Internal Brown-out Reset should be 

disabled when using this circuit.

3: Resistors should be adjusted for the 

characteristics of the transistor.

VDD x
R1

R1 + R2
=  0.7V

VDD

R2 40k

VDD

MCLR

PIC16C62X

R1

Q1

This brown-out protection circuit employs

Microchip Technology’s MCP809 microcontroller

supervisor.  The MCP8XX and MCP1XX families

of supervisors provide push-pull and open

collector outputs with both high and low active

RESET pins. There are 7 different trip point

selections to accommodate 5V and 3V systems.

MCLR

PIC16C62X

VDD

Vss

RST

MCP809

VDD

bypass
capacitor

VDD
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10.1 Instruction Descriptions 

ADDLW Add Literal and W

Syntax: [ label ]  ADDLW     k

Operands: 0 ≤ k ≤ 255

Operation: (W) + k → (W)

Status Affected: C, DC, Z

Encoding: 11 111x kkkk kkkk

Description: The contents of the W register are 

added to the eight bit literal 'k' and 

the result is placed in the W 

register.

Words: 1

Cycles: 1

Example ADDLW 0x15

Before Instruction
W = 0x10

After Instruction
W = 0x25

ADDWF Add W and f

Syntax: [ label ]  ADDWF     f,d

Operands: 0 ≤ f ≤ 127
d ∈ [0,1]

Operation: (W) + (f) → (dest)

Status Affected: C, DC, Z

Encoding: 00 0111 dfff ffff

Description: Add the contents of the W register 

with register 'f'. If 'd' is 0, the result 

is stored in the W register. If 'd' is 

1, the result is stored back in 

register 'f'.

Words: 1

Cycles: 1

Example ADDWF FSR, 0

Before Instruction
W = 0x17

FSR = 0xC2

After Instruction
W = 0xD9

FSR = 0xC2

ANDLW AND Literal with W

Syntax: [ label ]  ANDLW     k

Operands: 0 ≤ k ≤ 255

Operation: (W) .AND. (k) → (W)

Status Affected: Z

Encoding: 11 1001 kkkk kkkk

Description: The contents of W register are 

AND’ed with the eight bit literal 'k'. 

The result is placed in the W 

register.

Words: 1

Cycles: 1

Example ANDLW 0x5F

Before Instruction
W = 0xA3

After Instruction
W = 0x03

ANDWF AND W with f

Syntax: [ label ]  ANDWF     f,d

Operands: 0 ≤ f ≤ 127
d ∈ [0,1]

Operation: (W) .AND. (f) → (dest)

Status Affected: Z

Encoding: 00 0101 dfff ffff

Description: AND the W register with register 

'f'. If 'd' is 0, the result is stored in 

the W register. If 'd' is 1, the result 

is stored back in register 'f'.

Words: 1

Cycles: 1

Example ANDWF FSR, 1

Before Instruction
 W = 0x17

FSR = 0xC2

After Instruction
W = 0x17

FSR = 0x02
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RLF Rotate Left f through Carry

Syntax: [ label ] RLF    f,d

Operands: 0 ≤ f ≤ 127
d ∈ [0,1]

Operation: See description below

Status Affected: C

Encoding: 00 1101 dfff ffff

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'.

Words: 1

Cycles: 1

Example RLF REG1,0

Before Instruction
REG1 = 1110 0110
C = 0

After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1

Register fC

RRF Rotate Right f through Carry

Syntax: [ label ]    RRF   f,d

Operands: 0 ≤ f ≤ 127
d ∈ [0,1]

Operation: See description below

Status Affected: C

Encoding: 00 1100 dfff ffff

Description: The contents of register 'f' are 

rotated one bit to the right through 

the Carry Flag. 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

Example RRF REG1,

0

Before Instruction
REG1 = 1110 0110
C = 0

After Instruction
REG1 = 1110 0110
W = 0111 0011
C = 0

SLEEP

Syntax: [ label 

]

SLEEP

Operands: None

Operation: 00h → WDT,

0 → WDT prescaler,

1 → TO,

0 → PD

Status Affected: TO, PD

Encoding: 00 0000 0110 0011

Description: The power-down STATUS bit, 

PD is cleared. Time-out 

STATUS bit, TO is set. Watch-

dog Timer and its prescaler are 

cleared.

The processor is put into SLEEP 

mode with the oscillator 

stopped. See Section 9.8 for 

more details.

Words: 1

Cycles: 1

Example: SLEEP

Register fC
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SWAPF Swap Nibbles in f

Syntax: [ label ] SWAPF  f,d

Operands: 0 ≤ f ≤ 127
d ∈ [0,1]

Operation: (f<3:0>) → (dest<7:4>),

(f<7:4>) → (dest<3:0>)

Status Affected: None

Encoding: 00 1110 dfff ffff

Description: The upper and lower nibbles of 

register 'f' are exchanged.  If 'd' is 

0, the result is placed in W 

register. If 'd' is 1, the result is 

placed in register 'f'.

Words: 1

Cycles: 1

Example SWAPF REG, 0

Before Instruction

REG1 = 0xA5

After Instruction

REG1 = 0xA5

W = 0x5A

TRIS Load TRIS Register

Syntax: [ label ] TRIS f

Operands: 5 ≤ f ≤ 7

Operation: (W) → TRIS register f;

Status Affected: None

Encoding: 00 0000 0110 0fff

Description: The instruction is supported for 

code compatibility with the 

PIC16C5X products. Since TRIS 

registers are readable and 

writable, the user can directly 

address them. 

Words: 1

Cycles: 1

Example

To maintain upward compatibil-

ity with future PICmicro® prod-

ucts, do not use this 

instruction.

XORLW Exclusive OR Literal with W

Syntax: [ label 

]

XORLW   k

Operands: 0 ≤ k ≤ 255

Operation: (W) .XOR. k → (W)

Status Affected: Z

Encoding: 11 1010 kkkk kkkk

Description: The contents of the W register 

are XOR’ed with the eight bit 

literal 'k'. The result is placed in 

the W register.

Words: 1

Cycles: 1

Example: XORLW 0xAF

Before Instruction

W = 0xB5

After Instruction

W = 0x1A

XORWF Exclusive OR W with f

Syntax: [ label ] XORWF    f,d

Operands: 0 ≤ f ≤ 127
d ∈ [0,1]

Operation: (W) .XOR. (f) → (dest)

Status Affected: Z

Encoding: 00 0110 dfff ffff

Description: Exclusive OR the contents of the 

W register with register 'f'. If 'd' is 

0, the result is stored in the W 

register. If 'd' is 1, the result is 

stored back in register 'f'.

Words: 1

Cycles: 1

Example XORWF REG 1

Before Instruction

REG = 0xAF

W = 0xB5

After Instruction

REG = 0x1A

W = 0xB5
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12.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings † 

Ambient Temperature under bias.............................................................................................................. -40° to +125°C

Storage Temperature ................................................................................................................................ -65° to +150°C

Voltage on any pin with respect to VSS (except VDD and MCLR) .......................................................-0.6V to VDD +0.6V

Voltage on VDD with respect to VSS ................................................................................................................ 0 to +7.5V

Voltage on MCLR with respect to VSS (Note 2) .................................................................................................0 to +14V

Voltage on RA4 with respect to VSS...........................................................................................................................8.5V

Total power Dissipation (Note 1) ...............................................................................................................................1.0W

Maximum Current out of VSS pin ..........................................................................................................................300 mA

Maximum Current into VDD pin .............................................................................................................................250 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 and PORTB...................................................................................................200 mA

Maximum Current sourced by PORTA and PORTB..............................................................................................200 mA

Note 1: Power dissipation is calculated as follows: PDIS = VDD x {IDD - ∑ IOH} + ∑ {(VDD-VOH) x IOH} + ∑(VOl x IOL).

2: Voltage spikes below VSS at the MCLR pin, inducing currents greater than 80 mA, may cause latchup. Thus,

a series resistor of 50-100Ω should be used when applying a "low" level to the MCLR pin rather than pulling
this pin directly to VSS.

† 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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FIGURE 12-1: PIC16C62X VOLTAGE-FREQUENCY GRAPH, -40°C ≤ TA ≤ +125°C

FIGURE 12-2: PIC16LC62X VOLTAGE-FREQUENCY GRAPH, -40°C ≤ TA ≤ +125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.

Please reference the Product Identification System section for the maximum rated speed of the parts.
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.

Please reference the Product Identification System section for the maximum rated speed of the parts.
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12.2 DC Characteristics: PIC16C62XA-04 (Commercial, Industrial, Extended)

PIC16C62XA-20 (Commercial, Industrial, Extended) 

PIC16LC62XA-04 (Commercial, Industrial, Extended) (CONT.)

PIC16C62XA

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C ≤ TA ≤ +85°C for industrial and 
0°C ≤ TA ≤ +70°C for commercial and

-40°C ≤ TA ≤ +125°C for extended

PIC16LC62XA

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C ≤ TA ≤ +85°C for industrial and 
0°C ≤ TA ≤ +70°C for commercial and

-40°C ≤ TA ≤ +125°C for extended

Param. 

No.

Sym Characteristic Min Typ† Max Units Conditions

D010 IDD Supply Current(2, 4) —

—

—

—

—

—

1.2

0.4

1.0

4.0

4.0

35

2.0

1.2

2.0

6.0

7.0

70

mA

mA

mA

mA

mA

µA

FOSC = 4 MHz, VDD = 5.5V, WDT disabled, 

XT mode, (Note 4)*

FOSC = 4 MHz, VDD = 3.0V, WDT disabled, 

XT mode, (Note 4)*

FOSC = 10 MHz, VDD = 3.0V, WDT dis-

abled, HS mode, (Note 6)

FOSC = 20 MHz, VDD = 4.5V, WDT dis-

abled, HS mode

FOSC = 20 MHz, VDD = 5.5V, WDT dis-

abled*, HS mode

FOSC = 32 kHz, VDD = 3.0V, WDT dis-

abled, LP mode

D010 IDD Supply Current(2) —

—

—

1.2

—

35

2.0

1.1

70

mA

mA

µA

FOSC = 4 MHz, VDD = 5.5V, WDT disabled, 

XT mode, (Note 4)*

FOSC = 4 MHz, VDD = 2.5V, WDT disabled, 

XT mode, (Note 4)

FOSC = 32 kHz, VDD = 2.5V, WDT dis-

abled, LP mode

D020 IPD Power-down Current(3) —

—

—

—

—

—

—

—

2.2

5.0

9.0

15

µA

µA

µA

µA

VDD = 3.0V

VDD = 4.5V*

VDD = 5.5V

VDD = 5.5V Extended Temp.

D020 IPD Power-down Current(3) —

—

—

—

—

—

—

—

2.0

2.2

9.0

15

µA
µA
µA
µA

VDD = 2.5V

VDD = 3.0V*

VDD = 5.5V

VDD = 5.5V Extended Temp.

* These parameters are characterized but not tested.

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

tested.

Note 1: This is the limit to which VDD can be lowered 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 tri-stated, pulled to 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 or VSS. 

4: For RC osc configuration, current through REXT is not included. The current through the resistor can be estimated by the 

formula:  Ir = VDD/2REXT (mA) with REXT in kΩ.
5: The ∆ current is the additional current consumed when this peripheral is enabled. This current should be added to the 

base IDD or IPD measurement.

6: Commercial temperature range only.
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12.3 DC CHARACTERISTICS: PIC16CR62XA-04 (Commercial, Industrial, Extended)

PIC16CR62XA-20 (Commercial, Industrial, Extended) 

PIC16LCR62XA-04 (Commercial, Industrial, Extended)

PIC16CR62XA-04

PIC16CR62XA-20

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C ≤ TA ≤ +85°C for industrial and 
0°C ≤ TA ≤ +70°C for commercial and

-40°C ≤ TA ≤ +125°C for extended

PIC16LCR62XA-04

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C ≤ TA ≤ +85°C for industrial and 
0°C ≤ TA ≤ +70°C for commercial and

 -40°C ≤ TA ≤ +125°C for extended

Param. 

No.

Sym Characteristic Min Typ† Max Units Conditions

D001 VDD Supply Voltage 3.0 — 5.5 V See Figures 12-7, 12-8, 12-9

D001 VDD Supply Voltage 2.5 — 5.5 V See Figures 12-7, 12-8, 12-9

D002 VDR RAM Data Retention

Voltage(1)
— 1.5* — V Device in SLEEP mode

D002 VDR RAM Data Retention

Voltage(1)
— 1.5* — V Device in SLEEP mode

D003 VPOR VDD  start voltage to

ensure Power-on Reset

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

D003 VPOR VDD  start voltage to

ensure Power-on Reset

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

D004 SVDD VDD rise rate to ensure 

Power-on Reset

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

D004 SVDD VDD rise rate to ensure 

Power-on Reset

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

D005 VBOR Brown-out Detect Voltage 3.7 4.0 4.35 V BOREN configuration bit is cleared

D005 VBOR Brown-out Detect Voltage 3.7 4.0 4.35 V BOREN configuration bit is cleared

D010 IDD Supply Current(2) —

—

—

—

—

—

1.2

500

1.0

4.0

3.0

35

1.7

900

2.0

7.0

6.0

70

mA

µA

mA

mA

mA

µA

FOSC = 4 MHz, VDD = 5.5V, WDT disabled, XT mode, 

(Note 4)*

FOSC = 4 MHz, VDD = 3.0V, WDT disabled, XT mode, 

(Note 4)

FOSC = 10 MHz, VDD = 3.0V, WDT disabled, HS mode, 

(Note 6)

FOSC = 20 MHz, VDD = 5.5V, WDT disabled*, HS 

mode

FOSC = 20 MHz, VDD = 4.5V, WDT disabled, HS mode

FOSC = 32 kHz, VDD = 3.0V, WDT disabled, LP mode

D010 IDD Supply Current(2) —

—

—

1.2

400

35

1.7

800

70

mA

µA

µA

FOSC = 4.0 MHz, VDD = 5.5V, WDT disabled, XT 

mode, (Note 4)*

FOSC = 4.0 MHz, VDD = 2.5V, WDT disabled, XT mode 

(Note 4)

FOSC = 32 kHz, VDD = 2.5V, WDT disabled, LP mode
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12.4 DC Characteristics: PIC16C62X/C62XA/CR62XA (Commercial, Industrial, Extended)

PIC16LC62X/LC62XA/LCR62XA (Commercial, Industrial, Extended) (CONT.)

PIC16C62X/C62XA/CR62XA

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C ≤ TA ≤ +85°C for industrial and 
0°C ≤ TA ≤ +70°C for commercial and

-40°C ≤ TA ≤ +125°C for extended

PIC16LC62X/LC62XA/LCR62XA

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C ≤ TA ≤ +85°C for industrial and 
0°C ≤ TA ≤ +70°C for commercial and

-40°C ≤ TA ≤ +125°C for extended

Param. 

No.

Sym Characteristic Min Typ† Max Units Conditions

VIH Input High Voltage

I/O ports

D040 with TTL buffer 2.0V
0.25 VDD 
+ 0.8V

—
VDD

VDD

V VDD = 4.5V to 5.5V
otherwise

D041 with Schmitt Trigger input 0.8 VDD — VDD

D042 MCLR RA4/T0CKI 0.8 VDD — VDD V

D043
D043A

OSC1 (XT, HS and LP)
OSC1 (in RC mode)

0.7 VDD

0.9 VDD

—
VDD

V
(Note 1)

D070 IPURB PORTB weak pull-up current 50 200 400 µA VDD = 5.0V, VPIN = VSS

D070 IPURB PORTB weak pull-up current 50 200 400 µA VDD = 5.0V, VPIN = VSS

IIL Input Leakage Current(2, 3)

I/O ports (Except PORTA)

±1.0 µA VSS ≤ VPIN ≤ VDD, pin at hi-impedance

D060 PORTA — — ±0.5 µA Vss ≤ VPIN ≤ VDD, pin at hi-impedance

D061 RA4/T0CKI — — ±1.0 µA Vss ≤ VPIN ≤ VDD

D063 OSC1, MCLR — —
±5.0

µA Vss ≤ VPIN ≤ VDD, XT, HS and LP osc 
configuration

IIL Input Leakage Current(2, 3)

I/O ports (Except PORTA)

±1.0 µA VSS ≤ VPIN ≤ VDD, pin at hi-impedance

D060 PORTA — — ±0.5 µA Vss ≤ VPIN ≤ VDD, pin at hi-impedance

D061 RA4/T0CKI — — ±1.0 µA Vss ≤ VPIN ≤ VDD

D063 OSC1, MCLR — —
±5.0

µA Vss ≤ VPIN ≤ VDD, XT, HS and LP osc 
configuration

VOL Output Low Voltage

D080 I/O ports — — 0.6 V IOL = 8.5 mA, VDD = 4.5V,  -40° to +85°C

— — 0.6 V IOL = 7.0 mA, VDD = 4.5V,  +125°C

D083 OSC2/CLKOUT (RC only) — — 0.6 V IOL = 1.6 mA, VDD = 4.5V,  -40° to +85°C

— — 0.6 V IOL = 1.2 mA, VDD = 4.5V,  +125°C

* These parameters are characterized but not tested.

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

tested.

Note 1: In RC oscillator configuration, the OSC1 pin is a Schmitt Trigger input. It is not recommended that the PIC16C62X(A) be driven with 

external clock in RC mode.

2: The leakage current on the MCLR pin is strongly dependent on applied voltage level. The specified levels represent normal 

operating conditions. Higher leakage current may be measured at different input voltages. 

3: Negative current is defined as coming out of the pin. 
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-

uct.  If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation

can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

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

To: Technical Publications Manager

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: (______) _________ - _________

DS30235JPIC16C62X

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?
DS30235J-page 124  2003 Microchip Technology Inc.


