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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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PIC16C62X
1.0 GENERAL DESCRIPTION

The PIC16C62X devices are 18 and 20-Pin ROM/

EPROM-based members of the versatile PICmicro®

family of low cost, high performance, CMOS, fully-

static, 8-bit microcontrollers.

All PICmicro microcontrollers employ an advanced

RISC architecture. The PIC16C62X devices have

enhanced core features, eight-level deep stack, and

multiple internal and external interrupt sources. The

separate instruction and data buses of the Harvard

architecture allow a 14-bit wide instruction word with

the separate 8-bit wide data. The two-stage instruction

pipeline allows all instructions to execute in a single

cycle, except for program branches (which require two

cycles). A total of 35 instructions (reduced instruction

set) are available. Additionally, a large register set

gives some of the architectural innovations used to

achieve a very high performance. 

PIC16C62X microcontrollers typically achieve a 2:1

code compression and a 4:1 speed improvement over

other 8-bit microcontrollers in their class.

The PIC16C620A, PIC16C621A and PIC16CR620A

have 96 bytes of RAM. The PIC16C622(A) has 128

bytes of RAM. Each device has 13 I/O pins and an 8-

bit timer/counter with an 8-bit programmable prescaler.

In addition, the PIC16C62X adds two analog compara-

tors with a programmable on-chip voltage reference

module. The comparator module is ideally suited for

applications requiring a low cost analog interface (e.g.,

battery chargers, threshold detectors, white goods

controllers, etc).

PIC16C62X devices have special features to reduce

external components, thus reducing system cost,

enhancing system reliability and reducing power con-

sumption. There are four oscillator options, of which the

single pin RC oscillator provides a low cost solution, the

LP oscillator minimizes power consumption, XT is a

standard crystal, and the HS is for High Speed crystals.

The SLEEP (Power-down) mode offers power savings.

The user can wake-up the chip from SLEEP through

several external and internal interrupts and RESET. 

A highly reliable Watchdog Timer with its own on-chip

RC oscillator provides protection against software

lock- up. 

A UV-erasable CERDIP-packaged version is ideal for

code development while the cost effective One-Time-

Programmable (OTP) version is suitable for production

in any volume. 

Table 1-1 shows the features of the PIC16C62X mid-

range microcontroller families.

A simplified block diagram of the PIC16C62X is shown

in Figure 3-1.

The PIC16C62X series fits perfectly in applications

ranging from battery chargers to low power remote

sensors. The EPROM technology makes

customization of application programs (detection

levels, pulse generation, timers, etc.) extremely fast

and convenient. The small footprint packages make

this microcontroller series perfect for all applications

with space limitations. Low cost, low power, high

performance, ease of use and I/O flexibility make the

PIC16C62X very versatile.

1.1 Family and Upward Compatibility

Those users familiar with the PIC16C5X family of

microcontrollers will realize that this is an enhanced

version of the PIC16C5X architecture. Please refer to

Appendix A for a detailed list of enhancements. Code

written for the PIC16C5X can be easily ported to

PIC16C62X family of devices (Appendix B). The

PIC16C62X family fills the niche for users wanting to

migrate up from the PIC16C5X family and not needing

various peripheral features of other members of the

PIC16XX mid-range microcontroller family.

1.2 Development Support

The PIC16C62X family is supported by a full-featured

macro assembler, a software simulator, an in-circuit

emulator, a low cost development programmer and a

full-featured programmer. Third Party “C” compilers are

also available.
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PIC16C62X
TABLE 3-1: PIC16C62X PINOUT DESCRIPTION

Name
DIP/SOIC

Pin #

SSOP 

Pin #
I/O/P Type

Buffer 

Type
Description

OSC1/CLKIN 16 18 I ST/CMOS Oscillator crystal input/external clock source input.

OSC2/CLKOUT

15 17 O —

Oscillator crystal output. Connects to crystal or resonator 

in Crystal Oscillator mode. In RC mode, OSC2 pin out-

puts CLKOUT, which has 1/4 the frequency of OSC1 

and denotes the instruction cycle rate.

MCLR/VPP

4 4 I/P ST
Master Clear (Reset) input/programming voltage input. 

This pin is an Active Low Reset to the device. 

PORTA is a bi-directional I/O port.

RA0/AN0 17 19 I/O ST Analog comparator input 

RA1/AN1 18 20 I/O ST Analog comparator input 

RA2/AN2/VREF 1 1 I/O ST Analog comparator input or VREF output

RA3/AN3 2 2 I/O ST Analog comparator input /output

RA4/T0CKI

3 3 I/O ST

Can be selected to be the clock input to the Timer0

timer/counter or a comparator output. Output is

open drain type.

PORTB is a bi-directional I/O port. PORTB can be 

software programmed for internal weak pull-up on all 

inputs. 

RB0/INT
6 7 I/O TTL/ST(1)

RB0/INT can also be selected as an external

interrupt pin.

RB1 7 8 I/O TTL

RB2 8 9 I/O TTL

RB3 9 10 I/O TTL

RB4 10 11 I/O TTL Interrupt-on-change pin.

RB5 11 12 I/O TTL Interrupt-on-change pin.

RB6 12 13 I/O TTL/ST(2)
Interrupt-on-change pin. Serial programming clock.

RB7 13 14 I/O TTL/ST(2)
Interrupt-on-change pin. Serial programming data.

VSS 5 5,6 P — Ground reference for logic and I/O pins.

VDD 14 15,16 P — Positive supply for logic and I/O pins.

Legend: O = output I/O = input/output P = power

— = Not used I = Input ST = Schmitt Trigger input

TTL = TTL 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.
 2003 Microchip Technology Inc. DS30235J-page 11



PIC16C62X
4.2 Data Memory Organization

The data memory (Figure 4-4, Figure 4-5, Figure 4-6

and Figure 4-7) is partitioned into two banks, which

contain the General Purpose Registers and the Special

Function Registers. Bank 0 is selected when the RP0

bit is cleared. Bank 1 is selected when the RP0 bit

(STATUS <5>) is set. The Special Function Registers

are located in the first 32 locations of each bank.

Register locations 20-7Fh (Bank0) on the

PIC16C620A/CR620A/621A and 20-7Fh (Bank0) and

A0-BFh (Bank1) on the PIC16C622 and PIC16C622A

are General Purpose Registers implemented as static

RAM. Some Special Purpose Registers are mapped in

Bank 1.

Addresses F0h-FFh of bank1 are implemented as

common ram and mapped back to addresses 70h-7Fh

in bank0 on the PIC16C620A/621A/622A/CR620A.

4.2.1 GENERAL PURPOSE REGISTER 

FILE

The register file is organized as 80 x 8 in the

PIC16C620/621, 96 x 8 in the PIC16C620A/621A/

CR620A and 128 x 8 in the PIC16C622(A). Each is

accessed either directly or indirectly through the File

Select Register FSR (Section 4.4).
DS30235J-page 14  2003 Microchip Technology Inc.



PIC16C62X
FIGURE 4-4: DATA MEMORY MAP FOR 

THE PIC16C620/621

FIGURE 4-5: DATA MEMORY MAP FOR 

THE PIC16C622
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  Unimplemented data memory locations, read as '0'.

Note 1: Not a physical register.
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Note 1: Not a physical register.

File
Address

General
Purpose
Register
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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
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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
6.3.1 SWITCHING PRESCALER 

ASSIGNMENT

The prescaler assignment is fully under software

control (i.e., it can be changed “on-the-fly” during

program execution). To avoid an unintended device

RESET, the following instruction sequence

(Example 6-1) must be executed when changing the

prescaler assignment from Timer0 to WDT.)

EXAMPLE 6-1: CHANGING PRESCALER 

(TIMER0→WDT)

To change prescaler from the WDT to the TMR0

module, use the sequence shown in Example 6-2. This

precaution must be taken even if the WDT is disabled. 

EXAMPLE 6-2: CHANGING PRESCALER 

(WDT→TIMER0)

TABLE 6-1: REGISTERS ASSOCIATED WITH TIMER0    

 1.BCF STATUS, RP0 ;Skip if already in
;Bank 0

 2.CLRWDT ;Clear WDT

 3.CLRF TMR0 ;Clear TMR0 & Prescaler 

 4.BSF STATUS, RP0 ;Bank 1

 5.MOVLW '00101111’b; ;These 3 lines (5, 6, 7)

 6.MOVWF OPTION ;are required only if
;desired PS<2:0> are

 7.CLRWDT ;000 or 001

 8.MOVLW '00101xxx’b ;Set Postscaler to

 9.MOVWF OPTION ;desired WDT rate

10.BCF STATUS, RP0 ;Return to Bank 0 

 CLRWDT ;Clear WDT and 
;prescaler

BSF STATUS, RP0
MOVLW b'xxxx0xxx' ;Select TMR0, new 

;prescale value and
;clock source

MOVWF OPTION_REG
BCF STATUS, RP0

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

01h TMR0 Timer0 module register xxxx xxxx uuuu uuuu

0Bh/8Bh INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000u

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

85h TRISA — — — TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 ---1 1111 ---1 1111

Legend:  — = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown

Note: Shaded bits are not used by TMR0 module.
 2003 Microchip Technology Inc. DS30235J-page 35
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NOTES:
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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
9.2.3 EXTERNAL CRYSTAL OSCILLATOR 

CIRCUIT

Either a prepackaged oscillator can be used or a simple

oscillator circuit with TTL gates can be built.

Prepackaged oscillators provide a wide operating

range and better stability. A well-designed crystal

oscillator will provide good performance with TTL

gates. Two types of crystal oscillator circuits can be

used; one with series resonance or one with parallel

resonance.

Figure 9-3 shows implementation of a parallel resonant

oscillator circuit. The circuit is designed to use the

fundamental frequency of the crystal. The 74AS04

inverter performs the 180° phase shift that a parallel
oscillator requires. The 4.7 kΩ resistor provides the
negative feedback for stability. The 10 kΩ
potentiometers bias the 74AS04 in the linear region.

This could be used for external oscillator designs.

FIGURE 9-3: EXTERNAL PARALLEL 

RESONANT CRYSTAL 

OSCILLATOR CIRCUIT

Figure 9-4 shows a series resonant oscillator circuit.

This circuit is also designed to use the fundamental

frequency of the crystal. The inverter performs a 180°
phase shift in a series resonant oscillator circuit. The

330 kΩ resistors provide the negative feedback to bias
the inverters in their linear region.

FIGURE 9-4: EXTERNAL SERIES 

RESONANT CRYSTAL 

OSCILLATOR CIRCUIT

9.2.4 RC OSCILLATOR

For timing insensitive applications the “RC” device

option offers additional cost savings. The RC oscillator

frequency is a function of the supply voltage, the

resistor (REXT) and capacitor (CEXT) values, and the

operating temperature. In addition to this, the oscillator

frequency will vary from unit to unit due to normal

process parameter variation. Furthermore, the

difference in lead frame capacitance between package

types will also affect the oscillation frequency,

especially for low CEXT values. The user also needs to

take into account variation due to tolerance of external

R and C components used. Figure 9-5 shows how the

R/C combination is connected to the PIC16C62X. For

REXT values below 2.2 kΩ, the oscillator operation may
become unstable or stop completely. For very high

REXT values (e.g., 1 MΩ), the oscillator becomes
sensitive to noise, humidity and leakage. Thus, we

recommend to keep REXT between 3 kΩ and 100 kΩ. 

Although the oscillator will operate with no external

capacitor (CEXT = 0 pF), we recommend using values

above 20 pF for noise and stability reasons. With no or

small external capacitance, the oscillation frequency

can vary dramatically due to changes in external

capacitances, such as PCB trace capacitance or

package lead frame capacitance.

See Section 13.0 for RC frequency variation from part

to part due to normal process variation. The variation is

larger for larger R (since leakage current variation will

affect RC frequency more for large R) and for smaller

C (since variation of input capacitance will affect RC

frequency more).

See Section 13.0 for variation of oscillator frequency

due to VDD for given REXT/CEXT values, as well as

frequency variation due to operating temperature for

given R, C and VDD values. 

The oscillator frequency, divided by 4, is available on

the OSC2/CLKOUT pin, and can be used for test

purposes or to synchronize other logic (Figure 3-2 for

waveform).

FIGURE 9-5: RC OSCILLATOR MODE
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PIC16C62X
9.4 Power-on Reset (POR), Power-up 

Timer (PWRT), Oscillator Start-up 

Timer (OST) and Brown-out Reset 

(BOR)

9.4.1 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in RESET until

VDD has reached a high enough level for proper

operation.  To take advantage of the POR, just tie the

MCLR pin through a resistor to VDD. This will eliminate

external RC components usually needed to create

Power-on Reset. A maximum rise time for VDD is

required. See Electrical Specifications for details.

The POR circuit does not produce an internal RESET

when VDD declines.

When the device starts normal operation (exits the

RESET condition), device operating parameters (volt-

age, frequency, temperature, etc.)  must be met to

ensure operation. If these conditions are not met, the

device must  be held in RESET until the operating

conditions are met.

For additional information, refer to Application Note

AN607, “Power-up Trouble Shooting”.

9.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)

time-out on power-up only, from POR or Brown-out

Reset. The Power-up Timer operates on an internal RC

oscillator. The chip is kept in RESET as long as PWRT

is active. The PWRT delay allows the VDD to rise to an

acceptable level. A configuration bit, PWRTE can

disable (if set) or enable (if cleared or programmed) the

Power-up Timer. The Power-up Timer should always

be enabled when Brown-out Reset is enabled.

The Power-up Time delay will vary from chip-to-chip

and due to VDD, temperature and process variation.

See DC parameters for details.

9.4.3 OSCILLATOR START-UP TIMER 

(OST)

The Oscillator Start-Up Timer (OST) provides a 1024

oscillator cycle (from OSC1 input) delay after the

PWRT delay is over. This ensures that the crystal

oscillator or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS

modes and only on Power-on Reset or wake-up from

SLEEP.

9.4.4 BROWN-OUT RESET (BOR)

The PIC16C62X members have on-chip Brown-out

Reset circuitry. A configuration bit, BODEN, can

disable (if clear/programmed) or enable (if set) the

Brown-out Reset circuitry. If VDD falls below 4.0V refer

to VBOR parameter D005 (VBOR) for greater than

parameter (TBOR) in Table 12-5. The brown-out situa-

tion will RESET the chip. A RESET won’t occur if VDD

falls below 4.0V for less than parameter (TBOR). 

On any RESET (Power-on, Brown-out, Watchdog, etc.)

the chip will remain in RESET until VDD rises above

BVDD. The Power-up Timer will now be invoked and will

keep the chip in RESET an additional 72 ms. 

If VDD drops below BVDD while the Power-up Timer is

running, the chip will go back into a Brown-out Reset

and the Power-up Timer will be re-initialized. Once VDD

rises above BVDD, the Power-Up Timer will execute a

72 ms RESET. The Power-up Timer should always be

enabled when Brown-out Reset is enabled. Figure 9-7

shows typical Brown-out situations.

FIGURE 9-7: BROWN-OUT SITUATIONS 
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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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11.3 MPLAB C17 and MPLAB C18 

C Compilers

The MPLAB C17 and MPLAB C18 Code Development

Systems are complete ANSI C compilers for

Microchip’s PIC17CXXX and PIC18CXXX family of

microcontrollers. These compilers provide powerful

integration capabilities, superior code optimization and

ease of use not found with other compilers. 

For easy source level debugging, the compilers provide

symbol information that is optimized to the MPLAB IDE

debugger.

11.4 MPLINK Object Linker/

MPLIB Object Librarian

The MPLINK object linker combines relocatable

objects created by the MPASM assembler and the

MPLAB C17 and MPLAB C18 C compilers. It can link

relocatable objects from pre-compiled libraries, using

directives from a linker script. 

The MPLIB object librarian manages the creation and

modification of library files of pre-compiled code. When

a routine from a library is called from a source file, only

the modules that contain that routine will be linked in

with the application. This allows large libraries to be

used efficiently in many different applications. 

The object linker/library features include:

• Efficient linking of single libraries instead of many 

smaller files

• Enhanced code maintainability by grouping 

related modules together

• Flexible creation of libraries with easy module 

listing, replacement, deletion and extraction

11.5 MPLAB C30 C Compiler

The MPLAB C30 C compiler is a full-featured, ANSI

compliant, optimizing compiler that translates standard

ANSI C programs into dsPIC30F assembly language

source. The compiler also supports many command-

line options and language extensions to take full

advantage of the dsPIC30F device hardware capabili-

ties, and afford fine control of the compiler code

generator. 

MPLAB C30 is distributed with a complete ANSI C

standard library. All library functions have been

validated and conform to the ANSI C library standard.

The library includes functions for string manipulation,

dynamic memory allocation, data conversion, time-

keeping, and math functions (trigonometric, exponen-

tial and hyperbolic). The compiler provides symbolic

information for high level source debugging with the

MPLAB IDE.

11.6 MPLAB ASM30 Assembler, Linker, 

and Librarian

MPLAB ASM30 assembler produces relocatable

machine code from symbolic assembly language for

dsPIC30F devices. MPLAB C30 compiler uses the

assembler to produce it’s object file. The assembler

generates relocatable object files that can then be

archived or linked with other relocatable object files and

archives to create an executable file. Notable features

of the assembler include:

• Support for the entire dsPIC30F instruction set

• Support for fixed-point and floating-point data

• Command line interface

• Rich directive set

• Flexible macro language

• MPLAB IDE compatibility

11.7 MPLAB SIM Software Simulator

The MPLAB SIM software simulator allows code devel-

opment in a PC hosted environment by simulating the

PICmicro series microcontrollers on an instruction

level. On any given instruction, the data areas can be

examined or modified and stimuli can be applied from

a file, or user defined key press, to any pin. The execu-

tion can be performed in Single-Step, Execute Until

Break, or Trace mode. 

The MPLAB SIM simulator fully supports symbolic

debugging using the MPLAB C17 and MPLAB C18

C Compilers, as well as the MPASM assembler. The

software simulator offers the flexibility to develop and

debug code outside of the laboratory environment,

making it an excellent, economical software

development tool.

11.8 MPLAB SIM30 Software Simulator

The MPLAB SIM30 software simulator allows code

development in a PC hosted environment by simulating

the dsPIC30F series microcontrollers on an instruction

level. On any given instruction, the data areas can be

examined or modified and stimuli can be applied from

a file, or user defined key press, to any of the pins. 

The MPLAB SIM30 simulator fully supports symbolic

debugging using the MPLAB C30 C Compiler and

MPLAB ASM30 assembler. The simulator runs in either

a Command Line mode for automated tasks, or from

MPLAB IDE. This high speed simulator is designed to

debug, analyze and optimize time intensive DSP

routines. 
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FIGURE 12-3: PIC16C62XA VOLTAGE-FREQUENCY GRAPH, 0°C ≤ TA ≤ +70°C

FIGURE 12-4: PIC16C62XA VOLTAGE-FREQUENCY GRAPH, -40°C ≤ TA ≤ 0°C, +70°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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12.1 DC Characteristics: PIC16C62X-04 (Commercial, Industrial, Extended)

PIC16C62X-20 (Commercial, Industrial, Extended) 

PIC16LC62X-04 (Commercial, Industrial, Extended)

PIC16C62X

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

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
Operating voltage VDD range is the PIC16C62X range.

Param. 

No.

Sym Characteristic Min Typ† Max Units Conditions

D001 VDD Supply Voltage 3.0 — 6.0 V See Figures 12-1, 12-2, 12-3, 12-4, and 12-5

D001 VDD Supply Voltage 2.5 — 6.0 V See Figures 12-1, 12-2, 12-3, 12-4, and 12-5

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 4.3 V BOREN configuration bit is cleared

D005 VBOR Brown-out Detect Voltage 3.7 4.0 4.3 V BOREN configuration bit is cleared

D010 IDD Supply Current(2) —

—

—

1.8

35

9.0

3.3

70

20

mA

µA

mA

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

mode, (Note 4)*

FOSC = 32 kHz, VDD = 4.0V, WDT disabled, LP 

mode

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

mode

D010 IDD Supply Current(2) —

—

1.4

26

2.5

53

mA

µA

FOSC = 2.0 MHz, VDD = 3.0V, WDT disabled, XT 

mode, (Note 4)

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

mode

D020 IPD Power-down Current(3) — 1.0 2.5

15

µA
µA

VDD=4.0V, WDT disabled

(125°C)

D020 IPD Power-down Current(3) — 0.7 2 µA VDD=3.0V, WDT disabled

* 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.
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13.0 DEVICE CHARACTERIZATION INFORMATION

The graphs and tables provided in this section are for design guidance and are not tested. In some graphs or tables,

the data presented is outside specified operating range (e.g., outside specified VDD range). This is for information only

and devices will 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. “Typical” represents the mean of the distribution, while “max” or “min” represents (mean + 3σ) and (mean – 3σ)
respectively, where σ is standard deviation.

FIGURE 13-1: IDD VS. FREQUENCY (XT MODE, VDD = 5.5V)

FIGURE 13-2: PIC16C622A IPD VS. VDD (WDT DISABLE)
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FIGURE 13-3: IDD VS. VDD (XT OSC 4 MHZ)

FIGURE 13-4: IOI VS. VOL, VDD = 3.0V)
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14.0 PACKAGING INFORMATION

18-Lead Ceramic Dual In-line with Window (JW) – 300 mil (CERDIP)

3.30 3.56 3.81

5.335.084.83.210.200.190W2Window Length

.150.140.130W1Window Width

10.809.788.76.425.385.345eBOverall Row Spacing §

0.530.470.41.021.019.016BLower Lead Width

1.521.401.27.060.055.050B1Upper Lead Width

0.300.250.20.012.010.008cLead Thickness

3.813.493.18.150.138.125LTip to Seating Plane

23.3722.8622.35.920.900.880DOverall Length

7.497.377.24.295.290.285E1Ceramic Pkg. Width

8.267.947.62.325.313.300EShoulder to Shoulder Width

0.760.570.38.030.023.015A1Standoff

4.194.063.94.165.160.155A2Ceramic Package Height

4.954.644.32.195.183.170ATop to Seating Plane

2.54.100pPitch

1818nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

1

2

D

n

W2

E1

W1

c

eB

E

p

L

A2

B

B1

A

A1

* Controlling Parameter
§ Significant Characteristic
JEDEC Equivalent:  MO-036
Drawing No. C04-010
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