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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
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therapeutic equipment. Their versatility and
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creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
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Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
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microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
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between performance and complexity, suitable for
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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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FIGURE 3-2: PIC16C661/662 BLOCK DIAGRAM 
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PIC16C662 has 4K x 14 Program Memory and 176 x 8 RAM



 

PIC16C64X & PIC16C66X

 

DS30559A-page  12

 

Preliminary

 



 

 1996 Microchip Technology Inc.

 

TABLE 3-1: PIC16C641/642 PINOUT DESCRIPTION 

 

Name Pin #
I/O/P
Type

Buffer
Type

Description

 

OSC1/CLKIN 9 I ST/CMOS Oscillator crystal input or external clock source input.
OSC2/CLKOUT 10 O — 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/V

 

PP

 

1 I/P ST Master clear (reset) input or programming voltage input. This pin is 
an active low reset to the device. 
PORTA is a bi-directional I/O port.

RA0/AN0 2 I/O ST Analog comparator input.
RA1/AN1 3 I/O ST Analog comparator input. 
RA2/AN2/V

 

REF

 

4 I/O ST Analog comparator input or V

 

REF

 

 output.
RA3/AN3 5 I/O ST Analog comparator input or comparator output.
RA4/T0CKI 6 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.
RA5 7 I/O ST

PORTB is a bi-directional I/O port. PORTB can be software pro-
grammed for internal weak pull-ups on all inputs. 

RB0/INT 21 I/O TTL/ST

 

(1)

 

RB0 can also be selected as an external interrupt pin.

RB1 22 I/O TTL
RB2 23 I/O TTL
RB3 24 I/O TTL
RB4 25 I/O TTL Interrupt on change pin.
RB5 26 I/O TTL Interrupt on change pin.
RB6 27 I/O TTL/ST

 

(2)

 

Interrupt on change pin. Serial programming clock.

RB7 28 I/O TTL/ST

 

(2)

 

Interrupt on change pin. Serial programming data.

PORTC is a bi-directional I/O port.
RC0 11 I/O ST
RC1 12 I/O ST
RC2 13 I/O ST
RC3 14 I/O ST
RC4 15 I/O ST
RC5 16 I/O ST
RC6 17 I/O ST
RC7 18 I/O ST
V

 

SS

 

8,19 P — Ground reference for logic and I/O pins.
V

 

DD

 

20 P — Positive supply for logic and I/O pins.
Legend: O = output I/O = input/output P = power

I = input — = not used 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.
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4.2.2.5 PIR1 REGISTER

This register contains the individual flag bits for the
comparator and Parallel Slave Port interrupts.

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>). User
software should ensure the appropriate
interrupt flag bits are clear prior to enabling
an interrupt.

FIGURE 4-9: PIR1 REGISTER (ADDRESS 0Ch)

R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
PSPIF(1) CMIF — — — — — — R= Readable bit

W= Writable bit
U= Unimplemented bit, 
read as ‘0’
- n= Value at POR reset

bit7 bit0

bit 7: PSPIF(1): Parallel Slave Port Interrupt Flag bit
1 = A read or write operation has taken place (must be cleared in software)
0 = No read or write operation has taken place

bit  6: CMIF: Comparator Interrupt Flag bit
1 = Comparator input has changed (must be cleared in software)
0 = Comparator input has not changed

bit  5-0: Unimplemented: Read as '0'

Note 1: Bit PSPIF is reserved on the PIC16C641/642, always maintain this bit clear.
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5.0 I/O PORTS

 

The PIC16C641 and PIC16C642 have three ports,
PORTA, PORTB, and PORTC. PIC16C661 and
PIC16C662 devices have five ports, PORTA through
PORTE. Some pins for these I/O ports are multiplexed
with alternate functions 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 6-bit wide latch. RA4 is a Schmitt Trigger
input and an open drain output. Pin RA4 is multiplexed
with the T0CKI clock input. All other RA port pins have
Schmitt Trigger input levels and full CMOS output driv-
ers. All pins have data direction bits (TRIS registers)
which can configure these pins as input or output.

Setting a bit in the TRISA register puts the correspond-
ing output driver in a hi-impedance mode. Clearing a bit
in the TRISA register puts the contents of the output
latch on the selected pin.

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.

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. When selected as
comparator inputs, 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 V

 

REF

 

 pin is
a very hi-impedance output. The user must set the
TRISA<2> bit and use hi-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

 

CLRF   PORTA        ;Initialize PORTA by
                    ;clearing output latches
MOVLW  0x07         ;Turn comparators off,
MOVWF  CMCON        ;enable pins for I/O
BSF    STATUS, RP0  ;Select bank1
MOVLW  0x1F         ;Value to initialize
                    ;data direction
MOVWF  TRISA        ;Set RA<4:0> as inputs
                    ;TRISA<7:5> are clear

 

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.

Note: I/O pins have protection diodes to VDD and VSS.
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FIGURE 5-4: BLOCK DIAGRAM OF RA4 PIN

TABLE 5-1: PORTA FUNCTIONS

TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA 

 

Name Bit #
Buffer 
Type

Function

 

RA0/AN0 bit0 ST Input/output or comparator input.
RA1/AN1 bit1 ST Input/output or comparator input.
RA2/AN2/V

 

REF

 

bit2 ST Input/output or comparator input or V

 

REF

 

 output.
RA3/AN3 bit3 ST Input/output or comparator input/output.
RA4/T0CKI bit4 ST Input/output or external clock input for TMR0 or comparator output. Out-

put is open drain type.
RA5 bit5 ST Input/output.
Legend: ST = Schmitt Trigger input

 

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

POR,
BOR

Value on 
all other
resets

 

05h PORTA — — RA5 RA4 RA3 RA2 RA1 RA0

 

--xx 0000 --uu 0000

 

85h TRISA — — TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0

 

--11 1111 --11 1111

 

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

 

Legend:  

 

x

 

 = unknown, 

 

u

 

 = unchanged, 

 

-

 

 = unimplemented locations read as ‘0’. Shaded cells are not used by PORTA.
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FIGURE 5-10: PORTE BLOCK DIAGRAM (IN I/O PORT MODE)

TABLE 5-9: PORTE FUNCTIONS

TABLE 5-10: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

Name Bit# Buffer Type Function

RE0/RD bit0 ST/TTL(1) Input/output port pin or read control input in parallel slave port mode:
RD
1 =  Not a read operation
0 = Read operation. Reads PORTD register (if chip selected)

RE1/WR bit1 ST/TTL(1) Input/output port pin or write control input in parallel slave port mode:
WR
1 = Not a write operation
0 = Write operation. Writes PORTD register (if chip selected)

RE2/CS bit2 ST/TTL(1) Input/output port pin or chip select control input in parallel slave port 
mode:

CS
1 = Device is not selected
0 = Device is selected

Legend:  ST = Schmitt Trigger input, TTL = TTL input 
Note 1: Input buffers are Schmitt Triggers when in I/O mode and TTL buffers when in Parallel Slave Port Mode.

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

POR,
BOR

Value on all 
other resets

09h PORTE — — — — — RE2 RE1 RE0 ---- -xxx ---- -uuu

89h TRISE IBF OBF IBOV PSPMODE — TRISE2 TRISE1 TRISE0 0000 -111 0000 -111

Legend: x = unknown, u = unchanged, - = unimplemented read as '0'. Shaded cells are not used by PORTE.
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TRIS Latch

Schmitt
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QD

QCK

EN

Q D

EN
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Note: I/O pins have protection diodes to VDD and VSS.
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6.2 Using Timer0 with External Clock

 

When an external clock input is used for Timer0, it must
meet certain requirements. The requirements ensure
the external clock can be synchronized with the internal
phase clock (T

 

OSC

 

). Also, there is a delay in the actual
incrementing of Timer0 after synchronization.

6.2.1 EXTERNAL CLOCK SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of T0CKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks (Figure 6-5).
Therefore, it is necessary for T0CKI to be high for at
least 2Tosc (and a small RC delay of 20 ns) and low for
at least 2Tosc (and a small RC delay of 20 ns). Refer to
the electrical specification of the desired device.

When a prescaler is used, the external clock input is
divided by the asynchronous ripple-counter type pres-
caler so that the prescaler output is symmetrical. For
the external clock to meet the sampling requirement,
the ripple-counter must be taken into account. There-
fore, it is necessary for T0CKI to have a period of at
least 4Tosc (and a small RC delay of 40 ns) divided by
the prescaler value. The only requirement on T0CKI
high and low time is that they do not violate the mini-
mum pulse width requirement of 10 ns. Refer to param-
eters 40, 41, and 42 in the electrical specification of the
desired device.

6.2.2 TIMER0 INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the Timer0 mod-
ule is actually incremented. Figure 6-5 shows the delay
from the external clock edge to the timer incrementing.

 

FIGURE 6-5: TIMER0 TIMING WITH EXTERNAL CLOCK     

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

External Clock Input or
Prescaler output (2)

External Clock/Prescaler
Output after sampling

Increment Timer0 (Q4)

Timer0 T0 T0 + 1 T0 + 2

Note 1: Delay from clock input change to Timer0 increment is 3Tosc to 7Tosc. (Duration of Q = Tosc).
Therefore, the error in measuring the interval between two edges on Timer0 input = ±4Tosc max.

2: External clock if no prescaler selected, prescaler output otherwise.
3: The arrows indicate the points in time where sampling occurs.

(3)

(1)

Small pulse
misses sampling
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10.0 INSTRUCTION SET SUMMARY

 

Each PIC16CXX instruction is a 14-bit word divided
into an OPCODE which specifies the instruction type
and one or more operands which further specify the
operation of the instruction. The PIC16CXX instruction
set summary in Table 10-2 lists 

 

byte-oriented

 

, 

 

bit-ori-
ented

 

, and 

 

literal and control

 

 operations. Table 10-1
shows the opcode field descriptions.

For 

 

byte-oriented

 

 instructions, 'f' represents a file reg-
ister designator and 'd' represents a destination desig-
nator. The file register designator specifies which file
register is to be used by the instruction. 

The destination designator specifies where the result of
the operation is to be placed. If 'd' is zero, the result is
placed in the W register. If 'd' is one, the result is placed
in the file register specified in the instruction.

For 

 

bit-oriented

 

 instructions, 'b' represents a bit field
designator which selects the number of the bit affected
by the operation, while 'f' represents the number of the
file in which the bit is located.

For 

 

literal and control

 

 operations, 'k' represents an
eight or eleven bit constant or literal value.

 

TABLE 10-1: OPCODE FIELD 
DESCRIPTIONS  

 

The instruction set is highly orthogonal and is grouped
into three basic categories:

 

Field Description

 

f

 

Register file address (0x00 to 0x7F)

 

W

 

Working register (accumulator)

 

b

 

Bit address within an 8-bit file register

 

k

 

Literal field, constant data or label

 

x

 

Don't care location (= 0 or 1) 
The assembler will generate code with x = 0. It is the 
recommended form of use for compatibility with all 
Microchip software tools.

 

d

 

Destination select; d = 0: store result in W,
d = 1: store result in file register f. 
Default is d = 1

 

label

 

Label name

 

TOS

 

Top of Stack

 

PC

 

Program Counter

 

PCLATH

 

Program Counter High Latch

 

GIE

 

Global Interrupt Enable bit

 

WDT

 

Watchdog Timer/Counter

 

TO

 

Time-out bit

 

PD

 

Power-down bit

 

dest

 

Destination either the W register or the specified 
register file location

[  ] Options

 

(  )

 

Contents

 

→

 

Assigned to

 

< >

 

Register bit field

 

∈

 

In the set of

 

i

 

talics

 

User defined term (font is courier)

 

•

 

Byte-oriented

 

 operations
•

 

Bit-oriented

 

 operations
•

 

Literal and control

 

 operations

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true or the pro-
gram counter is changed as a result of an instruction.
In this case, the execution takes two instruction cycles
with the second cycle executed as a NOP. One instruc-
tion cycle consists of four oscillator periods. Thus, for
an oscillator frequency of 4 MHz, the normal instruction
execution time is 1 

 

µ

 

s. If a conditional test is true or the
program counter is changed as a result of an instruc-
tion, the instruction execution time is 2 

 

µ

 

s.

Table 10-2 lists the instructions recognized by the
MPASM assembler. 

Figure 10-1 shows the three general formats that the
instructions can have.     

All examples use the following format to represent a
hexadecimal number:

0xhh

where h signifies a hexadecimal digit. 

 

FIGURE 10-1: GENERAL FORMAT FOR 
INSTRUCTIONS    

 

Note:

 

To maintain upward compatibility with
future PIC16CXX products, do not use the

 

OPTION

 

 and 

 

TRIS

 

 instructions.

Byte-oriented file register operations
13                          8     7    6                              0

d = 0 for destination W

OPCODE            d              f (FILE #)

d = 1 for destination f
f  = 7-bit file register address

Bit-oriented file register operations
13                         10  9        7   6                       0

OPCODE          b (BIT #)        f (FILE #)

b = 3-bit bit address
f  = 7-bit file register address

Literal and control operations

13                                  8    7                             0

OPCODE                              k (literal)

k  = 8-bit immediate value

13                 11    10                                          0

OPCODE                        k (literal)

k  = 11-bit immediate value

General

CALL and GOTO instructions only
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10.1 Special Function Registers as 
Source/Destination

 

The PIC16C64X & PIC16C66X’s orthogonal instruction
set allows read and write of all file registers, including
special function registers. There are some special situ-
ations the user should be aware of:

10.1.1 STATUS AS DESTINATION 

If an instruction writes to STATUS, the Z, C, and DC bits
may be set or cleared as a result of the instruction and
overwrite the original data bits written. For example,
executing 

 

CLRF STATUS

 

 will clear register STATUS,
and then set the Z bit leaving 

 

0000 0100b

 

 in the reg-
ister.

10.1.2 PCL AS SOURCE OR DESTINATION 

Read, write or read-modify-write on PCL may have the
following results:

Read PC: PCL 

 

→

 

 dest

Write PCL: PCLATH 

 

→

 

 PCH;
8-bit destination value 

 

→

 

 PCL

Read-Modify-Write: PCL

 

→

 

 ALU operand
PCLATH 

 

→

 

 PCH;
8-bit result 

 

→

 

 PCL

Where PCH = program counter high byte (not an
addressable register), PCLATH = Program counter
high holding latch, dest = destination, WREG or f.

10.1.3 BIT MANIPULATION

All bit manipulation instructions are done by first read-
ing the entire register, operating on the selected bit and
writing the result back (read-modify-write). The user
should keep this in mind when operating on special
function registers, such as ports. 
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TABLE 10-2: INSTRUCTION SET   

 

Mnemonic,
Operands

Description Cycles 14-Bit Opcode Status
Affected

Notes

MSb LSb

BYTE-ORIENTED FILE REGISTER OPERATIONS

ADDWF
ANDWF
CLRF
CLRW
COMF
DECF
DECFSZ
INCF
INCFSZ
IORWF
MOVF
MOVWF
NOP
RLF
RRF
SUBWF
SWAPF
XORWF

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

 

Add W and f
AND W with f
Clear f
Clear W
Complement f
Decrement f
Decrement f, Skip if 0
Increment f
Increment f, Skip if 0
Inclusive OR W with f
Move f
Move W to f
No Operation
Rotate Left f through Carry
Rotate Right f through Carry
Subtract W from f
Swap nibbles in f
Exclusive OR W with f

1
1
1
1
1
1

1(2)
1

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

 

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

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

dfff
dfff
lfff
0000
dfff
dfff
dfff
dfff
dfff
dfff
dfff
lfff
0xx0
dfff
dfff
dfff
dfff
dfff

ffff
ffff
ffff
0011
ffff
ffff
ffff
ffff
ffff
ffff
ffff
ffff
0000
ffff
ffff
ffff
ffff
ffff

 

C,DC,Z
Z
Z
Z
Z
Z

Z

Z
Z

C
C
C,DC,Z

Z

1,2
1,2
2

1,2
1,2
1,2,3
1,2
1,2,3
1,2
1,2

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

 

BIT-ORIENTED FILE REGISTER OPERATIONS

BCF
BSF
BTFSC
BTFSS

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

 

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

1
1

1 (2)
1 (2)

 

01
01
01
01

00bb
01bb
10bb
11bb

bfff
bfff
bfff
bfff

ffff
ffff
ffff
ffff

 

1,2
1,2
3
3

 

LITERAL AND CONTROL OPERATIONS

ADDLW
ANDLW
CALL
CLRWDT
GOTO
IORLW
MOVLW
RETFIE
RETLW
RETURN
SLEEP
SUBLW
XORLW

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

 

Add literal and W
AND literal with W
Call subroutine
Clear Watchdog Timer
Go to address
Inclusive OR literal with W
Move literal to W
Return from interrupt
Return with literal in W 
Return from Subroutine
Go into standby mode
Subtract W from literal
Exclusive OR literal with W

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

 

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

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

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

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

 

C,DC,Z
Z

TO

 

,

 

PD

Z

TO

 

,

 

PD
C,DC,Z
Z

Note 1: When an I/O register is modified as a function of itself ( e.g., 

 

MOVF PORTB, 1

 

), the value used will be that value present 
on the pins themselves. For example, if the data latch is '1' for a pin configured as input and is driven low by an external 
device, the data will be written back with a '0'.

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

3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is 
executed as a NOP.
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12.3 DC Characteristics: PIC16C641/661 (Commercial, Industrial, Automotive)
PIC16C642/662 (Commercial, Industrial, Automotive)
PIC16LC641/661 (Commercial, Industrial)
PIC16LC642/662 (Commercial, Industrial) 

Standard Operating Conditions (unless otherwise stated)
Operating temperature –40°C ≤ TA ≤ +85°C for industrial,

0°C ≤ TA ≤ +70°C commercial, and
–40°C ≤ TA ≤ +125°C automotive

Operating voltage VDD range as described in DC spec Section 12.1 and 12.2

Param
No.

Sym Characteristic Min Typ
†

Max Unit Conditions

VIL Input Low Voltage
I/O ports

D030 with TTL buffer VSS

VSS

-
-

0.15VDD

0.8V
V
V

For entire VDD range
4.5V ≤ VDD ≤ 5.5V

D031 with Schmitt Trigger input VSS - 0.2VDD V
D032 MCLR, RA4/T0CKI,OSC1 (in 

RC mode)
Vss - 0.2VDD V (1)

D033 OSC1 (XT and HS modes) Vss - 0.3VDD V
OSC1 (LP modes) Vss - 0.6VDD-1.0 V

VIH Input High Voltage
I/O ports

D040 with TTL buffer 2.0 - VDD V
D041 with Schmitt Trigger input 0.25VDD 

to 0.8V
- VDD V

D042 MCLR RA4/T0CKI 0.8VDD - VDD V
D043
D043A

OSC1 (XT, HS, LP modes)
OSC1 (RC mode)

0.7VDD

0.9VDD

-
-

VDD

-
V
V (1)

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

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 - - 0.6 V IOL = 1.6 mA, VDD = 4.5V,  
-40° to +85°C

(RC only) - - 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 5.0V, 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 

PIC16C64X & PIC16C66X 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 repre-

sent 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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TABLE 12-2: COMPARATOR SPECIFICATIONS

Operating Conditions: 3.0V < VDD < 6.0V, -40˚C < TA < +125˚C, unless otherwise stated. Current consumption is spec-
ified in Table 12-1.   

TABLE 12-3: VOLTAGE REFERENCE SPECIFICATIONS

Operating Conditions: 3.0V < VDD < 6.0V, -40°C < TA < +125°C, unless otherwise stated. Current consumption is spec-
ified in Table 12-1.

Characteristics Sym Min Typ Max Units Comments

Input offset voltage - ± 5.0 ± 10 mV

Input common mode voltage* 0 - VDD - 1.5 V

CMRR* 35 - - db

Response Time(1)* - 150 400
600

ns
ns

PIC16C64X/66X
PIC16LC64X/66X

Comparator Mode Change to 
Output Valid*

- - 10 µs

* These parameters are characterized but not tested.
Note 1: Response time measured with one comparator input at (VDD - 1.5)/2 while the other input transitions from 

VSS to VDD.

Characteristics Sym Min Typ Max Units Comments

Resolution VDD/24 - VDD/32 LSb

Absolute Accuracy -
-

-
-

1/4
1/2

LSb
LSb

Low Range (VRR = 1)
High Range (VRR = 0)

Unit Resistor Value (R)* - 2k - Ω Figure 8-2

Settling Time(1)* - - 10 µs

* These parameters are characterized but not tested.
Note 1: Settling time measured while VRR = 1 and VR<3:0> transitions from 0000 to 1111.
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12.4 Timing Parameter Symbology

The timing parameter symbols have been created with one of the following formats:

FIGURE 12-1: LOAD CONDITIONS

1. TppS2ppS
2. TppS
T
F Frequency T Time
Lowercase subscripts (pp) and their meanings:
pp
ck CLKOUT osc OSC1
io I/O port t0 T0CKI
mc MCLR

Uppercase letters and their meanings:
S
F Fall P Period
H High R Rise
I Invalid (Hi-impedance) V Valid
L Low Z Hi-Impedance

VDD/2

CL

RL

Pin Pin

VSS VSS

CL

RL = 464Ω

CL = 50 pF for all pins except OSC2

15 pF for OSC2 output

Load condition 1 Load condition 2



 

PIC16C64X & PIC16C66X

 

DS30559A-page  106

 

Preliminary

 



 

 1996 Microchip Technology Inc.

 

Package Type: 28-Lead Plastic Small Outline (SO) - Wide, 300 mil Body

 

Package Group:  Plastic SOIC (SO)

Symbol

Millimeters Inches

Min Max Notes Min Max Notes

 

α

 

0

 

°

 

8

 

°

 

0

 

°

 

8

 

°

 

A 2.362 2.642 0.093 0.104
A1 0.101 0.300 0.004 0.012
B 0.355 0.483 0.014 0.019
C 0.241 0.318 0.009 0.013
D 17.703 18.085 0.697 0.712
E 7.416 7.595 0.292 0.299
e 1.270 1.270

 

BSC

 

0.050 0.050

 

BSC

 

H 10.007 10.643 0.394 0.419
h 0.381 0.762 0.015 0.030
L 0.406 1.143 0.016 0.045

CP — 0.102 — 0.004

α

h x 45°

C

L

B

e

Chamfer
h x 45°

E H

CP
Seating
Plane

Base
Plane

D

A1 A

Pin No. 1
Indicator
Area
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14.2 Package Marking Information

Legend:   MM...MMicrochip part number information
XX...X Customer specific information*
AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘01’)
C Facility code of the plant at which wafer is manufactured

C = Chandler, Arizona, U.S.A.
D Mask revision number
E Assembly code of the plant or country of origin in which

part was assembled

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

*Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask rev#, and
assembly code. For OTP marking beyond this, certain price adders apply. Please check with your Microchip
Sales Office. For QTP devices, any special marking adders are included in QTP price.

XXXXXXXXXXXXXXXXXX
AABBCDE

40-Lead PDIP

MMMMMMMMMMMMMM

9512CAA

Example

PIC16C662-04/P

44-Lead PLCC

MMMMMMMM

AABBCDE

XXXXXXXXXX
XXXXXXXXXX

44-Lead TQFP

XXXXXXXXXX

AABBCDE

MMMMMMMM

XXXXXXXXXX

Example

PIC16C662

AABBCDE

-20/L

Example

-20/TQ

AABBCDE

PIC16C662

MMMMMMMMM
XXXXXXXXXXX

AABBCDE

40-Lead CERDIP Windowed

XXXXXXXXXXX

PIC16C662/JW

AABBCDE

Example



 

PIC16C64X & PIC16C66X

 

DS30559A-page  118

 



 

 1996 Microchip Technology Inc.

 

E.2 PIC16C5X Family of Devices
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NOTES:


