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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 Microchip 
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 liter-
ature 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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2.0 PIC16C55X DEVICE VARIETIES

A variety of frequency ranges and packaging options 
are available. Depending on application and production 
requirements, the proper device option can be selected 
using the information in the PIC16C55X Product 
Identification System section at the end of this data 
sheet. When placing orders, please use this page of 
the data sheet to specify the correct part number.

2.1 UV Erasable Devices

The UV erasable version, offered in CERDIP package,
is optimal for prototype development and pilot 
programs. This version can be erased and 
reprogrammed to any of the oscillator modes. 

Microchip's PICSTART and PROMATE

programmers both support programming of the 
PIC16C55X.

2.2 One-Time Programmable (OTP) 
Devices

The availability of OTP devices is especially useful for 
customers who need the flexibility for frequent code 
updates and small volume applications. In addition to 
the program memory, the configuration bits must also 
be programmed.

2.3 Quick-Turnaround Production 
(QTP) Devices

Microchip offers a QTP Programming Service for 
factory production orders. This service is made 
available for users who choose not to program a 
medium-to-high quantity of units and whose code pat-
terns have stabilized. The devices are identical to the 
OTP devices, but with all EPROM locations and config-
uration options already programmed by the factory. 
Certain code and prototype verification procedures 
apply before production shipments are available. 
Please contact your Microchip Technology sales office 
for more details.

2.4 Serialized Quick-Turnaround 
Production (SQTPSM) Devices

Microchip offers a unique programming service where 
a few user-defined locations in each device are 
programmed with different serial numbers. The serial 
numbers may be random, pseudo-random or 
sequential.

Serial programming allows each device to have a 
unique number which can serve as an entry code, 
password or ID number.
 1996-2013 Microchip Technology Inc. Preliminary DS40143E-page  7
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4.3  PCL and PCLATH

The program counter (PC) is 13-bits wide. The low byte 
comes from the PCL register, which is a readable and 
writable register. The high bits (PC<12:8>) are not 
directly readable or writable and come from PCLATH. 
On any RESET, the PC is cleared. Figure 4-6 shows 
the two situations for the loading of the PC. The upper 
example in the figure shows how the PC is loaded on a 
write to PCL (PCLATH<4:0>  PCH). The lower exam-
ple in Figure 4-6 shows how the PC is loaded during a 
CALL or GOTO instruction (PCLATH<4:3>  PCH).

FIGURE 4-6: LOADING OF PC IN 
DIFFERENT SITUATIONS

4.3.1 COMPUTED GOTO

A computed GOTO is accomplished by adding an offset 
to the program counter (ADDWF PCL). When doing a 
table read using a computed GOTO method, care 
should be exercised if the table location crosses a PCL 
memory boundary (each 256 byte block). Refer to the 
application note “Implementing a Table Read" (AN556).

4.3.2 STACK

The PIC16C55X family has an 8-level deep x 13-bit 
wide hardware stack (Figure 4-1 and Figure 4-2). The 
stack space is not part of either program or data space 
and the stack pointer is not readable or writable. The 
PC is PUSHed onto the stack when a CALL instruction 
is executed or an interrupt causes a branch. The stack 
is POPed in the event of a RETURN, RETLW or a RET-
FIE instruction execution. PCLATH is not affected by a 
PUSH or POP operation.

The stack operates as a circular buffer. This means that 
after the stack has been PUSHed eight times, the ninth 
push overwrites the value that was stored from the first 
push. The tenth push overwrites the second push (and 
so on). 

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 reg-
ister. 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 4-7. However, IRP is not used in the 
PIC16C55X.

A simple program to clear RAM locations 20h-2Fh 
using indirect addressing is shown in Example 4-1.

EXAMPLE 4-1: INDIRECT ADDRESSING

PC

12 8 7 0

5
PCLATH<4:0>

PCLATH

Instruction with

ALU result

GOTO, CALL

Opcode <10:0>

8

PC

12 11 10 0

11PCLATH<4:3>

PCH PCL

8 7

2

PCLATH

PCH PCL

PCL as 
Destination

Note 1: There are no status bits to indicate stack 
overflow or stack underflow conditions. 

2: There are no instructions mnemonics 
called PUSH or POP. These are actions 
that occur from the execution of the 
CALL, RETURN, RETLW and RETFIE
instructions, or vectoring to an interrupt 
address.

movlw 0x20 ;initialize pointer
movwf FSR ;to RAM

NEXT clrf INDF ;clear INDF register
incf FSR ;inc pointer
btfss FSR,4 ;all done? 
goto NEXT ;no clear next

;yes continue
CONTINUE:
 1996-2013 Microchip Technology Inc. Preliminary DS40143E-page  21
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FIGURE 4-7: DIRECT/INDIRECT ADDRESSING PIC16C55X 

For memory map detail see Figure 4-3 and Figure 4-5.

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

Data
Memory

Indirect AddressingDirect Addressing

bank select location select

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

bank select location select

00 01 10 11
00h

7Fh

00h

7Fh

Bank 0 Bank 1 Bank 2 Bank 3

not used
DS40143E-page  22 Preliminary  1996-2013 Microchip Technology Inc.
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5.3 PORTC and TRISC Registers(1)

PORTC is a 8-bit wide latch. All pins have data direc-
tion bits (TRIS registers) which can configure these 
pins as input or output.

A '1' in the TRISC register puts the corresponding out-
put driver in a Hi-impedance mode. A '0' in the TRISC 
register puts the contents of the output latch on the 
selected pin(s).

Reading the PORTC 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

FIGURE 5-5: BLOCK DIAGRAM OF 
PORT PINS RC<7:0>

TABLE 5-5: PORTC FUNCTIONS

TABLE 5-6: SUMMARY OF REGISTERS ASSOCIATED WITH PORTC AND TRISC

Data
Bus

QD

QCK

QD

QCK

Q D

EN

P

N

WR
PORTC

WR

Data Latch

TRIS Latch

RD TRISC

RD PORTC

VSS

VDD

I/O pin

VSS

VDD

TRISC

TTL
Input 
Buffer

Name Bit # Buffer Type Function

RC0 Bit 0 TTL Bi-directional I/O port.

RC1 Bit 1 TTL Bi-directional I/O port.

RC2 Bit 2 TTL Bi-directional I/O port.

RC3 Bit 3 TTL Bi-directional I/O port.

RC4 Bit 4 TTL Bi-directional I/O port.

RC5 Bit 5 TTL Bi-directional I/O port.

RC6 Bit 6 TTL Bi-directional I/O port.

RC7 Bit 7 TTL Bi-directional I/O port.

Legend:  ST = Schmitt Trigger, TTL = TTL input

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

07h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RC0 xxxx xxxx uuuu uuuu

87h TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0 1111 1111 1111 1111

Legend: x = unknown, u = unchanged
Note 1: PIC16C557 ONLY.
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EXAMPLE 5-1: READ-MODIFY-WRITE 
INSTRUCTIONS ON AN    
I/O PORT

5.4.2 SUCCESSIVE OPERATIONS ON I/O 
PORTS

The actual write to an I/O port happens at the end of an 
instruction cycle, whereas for reading, the data must be 
valid at the beginning of the instruction cycle, as shown 
in Figure 5-6. Therefore, care must be exercised if a 
write followed by a read operation is carried out on the 
same I/O port. The sequence of instructions should be 
such to allow the pin voltage to stabilize (load 
dependent) before the next instruction which causes 
that file to be read into the CPU is executed. Otherwise, 
the previous state of that pin may be read into the CPU 
rather than the new state. When in doubt, it is better to 
separate these instructions with an NOP or another 
instruction not accessing this I/O port.

FIGURE 5-6: SUCCESSIVE I/O OPERATION

; Initial PORT settings: PORTB<7:4> Inputs
;
; PORTB<3:0> Outputs
; PORTB<7:6> have external pull-up and are
; not connected to other circuitry
;
; PORT latch PORT pins
; ---------- ---------
;

BCF PORTB, 7 ; 01pp pppp 11pp pppp
BCF PORTB, 6 ; 10pp pppp 11pp pppp
BSF STATUS, RP0 ;
BCF TRISB, 7 ; 10pp pppp 11pp pppp
BCF TRISB, 6 ; 10pp pppp 10pp pppp

Note 1: This example shows write to PORTB followed by a read from PORTB.
2: Data setup time = (0.25 TCY - TPD) where TCY = instruction cycle and TPD = propagation delay of Q1 cycle to 

output valid. Therefore, at higher clock frequencies, a write followed by a read may be problematic.

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

RB <7:0>

Port pin  

sampled here

PC PC + 1 PC + 2 PC + 3

NOPNOPMOVF PORTB, W 

Read PORTB

MOVWF PORTB 

Write to 

PORTB

PC 

Instruction  

fetched

TPD

Execute  

MOVWF 

PORTB

Execute  

MOVF 

PORTB, W

Execute  

NOP
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REGISTER 6-1: CONFIGURATION WORD   

CP1 CP0 CP1 CP0 CP1 CP0 — Reserved CP1 CP0 PWRTE WDTE F0SC1 F0SC0

bit 13 bit 0

bit 13-8

bit 5-4

CP<1:0>: Code protection bits(1)

11 = Program Memory code protection off
10 = 0400h - 07FFh code protected
01 = 0200h - 07FFh code protected
11 = 0000h - 07FFh code protected

bit 7 Unimplemented: Read as '1'

bit 6 Reserved: Do not use

bit 3 PWRTE: Power-up Timer Enable bit 
1 = PWRT disabled
0 = PWRT enabled

bit 2 WDTE: Watchdog Timer Enable bit

1 = WDT enabled
0 = WDT disabled

bit 1-0 FOSC1:FOSC0: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator

Note 1: All of the CP1:CP0 pairs have to be given the same value to enable the code protection scheme listed.

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

- n = Value at POR reset ’1’ = Bit is set ’0’ = Bit is cleared x = Bit is unknown
DS40143E-page  32 Preliminary  1996-2013 Microchip Technology Inc.
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6.4 Power-on Reset (POR), Power-up 
Timer (PWRT), Oscillator Start-up 
Timer (OST)

6.4.1 POWER-ON RESET (POR)

A Power-on Reset pulse is generated on-chip when 
VDD rise is detected (in the range of 1.6V – 1.8V). 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 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 con-
ditions are met.

For additional information, refer to Application Note 
AN607 “Power-up Trouble Shooting”.

6.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal) 
timeout on power-up only, from POR. 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 Time delay will vary from chip to chip and 
due to VDD, temperature and process variation. See 
DC parameters for details.

6.4.3 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 timeout is invoked only for XT, LP and HS 
modes and only on Power-on Reset or wake-up from 
SLEEP.

6.4.4 TIMEOUT SEQUENCE

On power-up, the timeout sequence is as follows: First 
PWRT timeout is invoked after POR has expired, then 
OST is activated. The total timeout will vary based on 
oscillator configuration and PWRTE bit status. For 
example, in RC mode with PWRTE bit erased (PWRT 
disabled), there will be no timeout at all. Figure 6-7, 
Figure 6-8 and Figure 6-9 depict timeout sequences.

Since the timeouts occur from the POR pulse, if MCLR
is kept low long enough, the timeouts will expire. Then 
bringing MCLR high will begin execution immediately 
(see Figure 6-8). This is useful for testing purposes or 
to synchronize more than one PIC16C55X device oper-
ating in parallel.

Table 6-5 shows the RESET conditions for some spe-
cial registers, while Table 6-6 shows the RESET condi-
tions for all the registers.
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FIGURE 6-9: TIMEOUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): CASE 3

FIGURE 6-10: EXTERNAL POWER-ON 
RESET CIRCUIT (FOR 
SLOW VDD POWER-UP)

TPWRT

TOST

VDD

MCLR

INTERNAL POR

PWRT TIMEOUT

OST TIMEOUT

INTERNAL RESET

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 k is recommended to make sure that voltage 
drop across R does not violate the device’s electrical 
specification.

3: R1 = 100 to 1 k will limit any current flowing into 
MCLR from external capacitor C in the event of 
MCLR/VPP pin breakdown due to Electrostatic Dis-
charge (ESD) or Electrical Overstress (EOS).

C

R1

RD

VDD

MCLR

PIC16C55X

VDD
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NOTES:
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8.0 INSTRUCTION SET SUMMARY

Each PIC16C55X 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 PIC16C55X instruc-
tion set summary in Table 8-2 lists byte-oriented, bit-
oriented, and literal and control operations. Table 8-
1 shows the opcode field descriptions.

For byte-oriented instructions, 'f' represents a file 
register designator and 'd' represents a destination 
designator. 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 8-1: OPCODE FIELD 
DESCRIPTIONS  

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

• Byte-oriented operations

• Bit-oriented operations

• Literal and control operations

All instructions are executed within one single 
instruction cycle, unless a conditional test is true or the 
program 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 instruction cycle consists of four oscillator 
periods. Thus, for an oscillator frequency of 4  MHz, the 
normal instruction execution time is 1 s. If a 
conditional test is true or the program counter is 
changed as a result of an instruction, the instruction 
execution time is 2 s.

Table 8-1 lists the instructions recognized by the 
MPASM™ assembler. 

Figure 8-1 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 8-1: GENERAL FORMAT FOR 
INSTRUCTIONS    

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 compatibil-
ity 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 Timeout 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

italics User defined term (font is courier)

Note: To maintain upward compatibility with 
future PIC® MCU 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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RETFIE Return from Interrupt

Syntax: [ label ]    RETFIE

Operands: None

Operation: TOS  PC,
1  GIE

Status Affected: None

Encoding: 00 0000 0000 1001

Description: Return from Interrupt. Stack is POPed 
and Top of Stack (TOS) is loaded in 
the PC. Interrupts are enabled by 
setting Global Interrupt Enable bit, 
GIE (INTCON<7>). This is a two-cycle 
instruction.

Words: 1

Cycles: 2

Example RETFIE

After Interrupt

PC = TOS

GIE = 1

RETLW Return with Literal in W

Syntax: [ label ]    RETLW   k

Operands: 0  k  255

Operation: k  (W); 
TOS  PC

Status Affected: None

Encoding: 11 01xx kkkk kkkk

Description: The W register is loaded with the eight 
bit literal 'k'. The program counter is 
loaded from the top of the stack (the 
return address). This is a two-cycle 
instruction.

Words: 1

Cycles: 2

Example

TABLE

CALL TABLE;W contains table
;offset value

• ;W now has table
value
•
•
ADDWF PC ;W = offset
RETLW k1 ;Begin table
RETLW k2 ;
•
•
•
RETLW kn ; End of table

Before Instruction

W = 0x07

After Instruction

W = value of k8

RETURN Return from Subroutine

Syntax: [ label ]    RETURN

Operands: None

Operation: TOS  PC

Status Affected: None

Encoding: 00 0000 0000 1000

Description: Return from subroutine. The stack is 
POPed and the top of the stack (TOS) 
is loaded into the program counter. 
This is a two-cycle instruction.

Words: 1

Cycles: 2

Example RETURN

After Interrupt

PC = TOS

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
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PIC16C55X
SUBWF Subtract W from f

Syntax: [ label ] SUBWF   f,d

Operands: 0 f 127
d  [0,1]

Operation: (f) - (W) dest)

Status 
Affected:

C, DC, Z

Encoding: 00 0010 dfff ffff

Description: Subtract (2’s complement method) 
W register from 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 1: SUBWF REG1,1

Before Instruction

REG1 = 3

W = 2

C = ?

After Instruction

REG1 = 1

W = 2

C = 1; result is positive

Example 2: Before Instruction

REG1 = 2

W = 2

C = ?

After Instruction

REG1 = 0

W = 2

C = 1; result is zero

Example 3: Before Instruction

REG1 = 1

W = 2

C = ?

After Instruction

REG1 = 0xFF

W = 2

C = 0; result is negative

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 compatibility 
with future PIC MCU products, do 
not use this instruction.
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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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PIC16C55X
TABLE 10-2: CLKOUT AND I/O TIMING REQUIREMENTS

Parameter # Sym Characteristic Min Typ† Max Units

10* TosH2ckL OSC1 to CLKOUT(1) —
—

75
—

200
400

ns
ns

11* TosH2ckH OSC1 to CLKOUT (1) —
—

75
—

200
400

ns
ns

12* TckR CLKOUT rise time(1) —
—

35
—

100
200

ns
ns

13* TckF CLKOUT fall time(1) —
—

35
—

100
200

ns
ns

14* TckL2ioV CLKOUT  to Port out valid(1) — — 20 ns

15* TioV2ckH Port in valid before CLKOUT  (1) Tosc +200 ns
Tosc +400 ns

—
—

—
—

ns 
ns

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

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

50 150
300

ns
ns

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

100
200

—
—

—
—

ns
ns

19* TioV2osH Port input valid to OSC1(I/O in setup time) 0 — — ns

20* TioR Port output rise time —
—

10
—

40
80

ns
ns

21* TioF Port output fall time —
—

10
—

40
80

ns
ns

22* Tinp RB0/INT pin high or low time 25
40

—
—

—
—

ns
ns

23* Trbp RB<7:4> change interrupt high or low time Tcy — — ns

* 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: Measurements are taken in RC mode where CLKOUT output is 4 x TOSC.
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PIC16C55X
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

Note: For the most current package drawings, please see the Microchip Packaging Specification located 
at http://www.microchip.com/packaging
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PIC16C55X
28-Lead Ceramic Dual In-line with Window (JW) – 300 mil (CERDIP)

3.30 3.56 3.81

7.877.627.37.310.300.290W2Window Length

.150.140.130W1Window Width

10.809.788.76.425.385.345eBOverall Row Spacing §

0.530.470.41.021.019.016BLower Lead Width

1.651.461.27.065.058.050B1Upper Lead Width

0.300.250.20.012.010.008cLead Thickness

3.683.563.43.145.140.135LTip to Seating Plane

37.7237.0236.321.4851.4581.430DOverall 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

2828nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

2

1

D

n

W2

W1

E1

E

eB p

A2

L

B1
B

A1

A

* Controlling Parameter

c

§ Significant Characteristic
JEDEC Equivalent: MO-058
Drawing No. C04-080

Note: For the most current package drawings, please see the Microchip Packaging Specification located 
at http://www.microchip.com/packaging
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PIC16C55X
APPENDIX A: ENHANCEMENTS

The following are the list of enhancements over the 
PIC16C5X microcontroller family:

1. Instruction word length is increased to 14 bits. 
This allows larger page sizes both in program 
memory (4K now as opposed to 512 before) and 
register file (up to 128 bytes now versus 32 
bytes before). 

2. A PC high latch register (PCLATH) is added to 
handle program memory paging. PA2, PA1, PA0 
bits are removed from STATUS register.

3. Data memory paging is slightly redefined. 
STATUS register is modified.

4. Four new instructions have been added: 
RETURN, RETFIE, ADDLW, and SUBLW.
Two instructions TRIS and OPTION are being 
phased out although they are kept for 
compatibility with PIC16C5X.

5. OPTION and TRIS registers are made 
addressable.

6. Interrupt capability is added. Interrupt vector is 
at 0004h.

7. Stack size is increased to 8 deep.

8. RESET vector is changed to 0000h.

9. RESET of all registers is revised. Three different 
RESET (and wake-up) types are recognized. 
Registers are reset differently.

10. Wake-up from SLEEP through interrupt is 
added.

11. Two separate timers, Oscillator Start-up Timer 
(OST) and Power-up Timer (PWRT) are 
included for more reliable power-up. These 
timers are invoked selectively to avoid 
unnecessary delays on power-up and wake-up.

12. PORTB has weak pull-ups and interrupt-on-
change feature.

13. Timer0 clock input, T0CKI pin is also a port pin 
(RA4/T0CKI) and has a TRIS bit.

14. FSR is made a full 8-bit register.

15. “In-circuit programming” is made possible. The 
user can program PIC16C55X devices using 
only five pins: VDD, VSS, VPP, RB6 (clock) and 
RB7 (data in/out).

16. PCON status register is added with a Power-on 
Reset (POR) status bit.

17. Code protection scheme is enhanced such that 
portions of the program memory can be 
protected, while the remainder is unprotected.

18. PORTA inputs are now Schmitt Trigger inputs.

APPENDIX B:  COMPATIBILITY

To convert code written for PIC16C5X to PIC16C55X, 
the user should take the following steps:

1. Remove any program memory page select 
operations (PA2, PA1, PA0 bits) for CALL, GOTO.

2. Revisit any computed jump operations (write to 
PC or add to PC, etc.) to make sure page bits 
are set properly under the new scheme.

3. Eliminate any data memory page switching. 
Redefine data variables to reallocate them.

4. Verify all writes to STATUS, OPTION, and FSR 
registers since these have changed.

5. Change RESET vector to 0000h.

APPENDIX C: REVISION HISTORY

Revision E (January 2013)

Added a note to each package outline drawing.
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PIC16C55X
PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

* JW Devices are UV erasable and can be programmed to any device configuration. JW Devices meet the electrical requirement of 
each oscillator type. 

Sales and Support

PART NO. X /XX XXX

PatternPackageTemperature
Range

Device

   

Device PIC17C756:   Standard VDD range
PIC17C756T: (Tape and Reel)
PIC17LC756: Extended VDD range

Temperature Range - =     0C to +70C
I =  -40C to +85C

Package CL = Windowed LCC
PT = TQFP
L = PLCC

Pattern QTP, SQTP, ROM Code (factory specified) or 
Special Requirements. Blank for OTP and
Windowed devices.

Examples:

a) PIC17C756–16L Commercial Temp.,
PLCC package, 16 MHz, 
normal VDD limits

b) PIC17LC756–08/PT Commercial Temp.,
TQFP package, 8MHz, 
extended VDD limits

c) PIC17C756–33I/PT Industrial Temp.,
TQFP package, 33 MHz, 
normal VDD limits

Data Sheets
Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office
2. The Microchip Worldwide Site (www.microchip.com)
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Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our 
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts 
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device 
applications and the like is provided only for your convenience 
and may be superseded by updates. It is your responsibility to 
ensure that your application meets with your specifications. 
MICROCHIP MAKES NO REPRESENTATIONS OR 
WARRANTIES OF ANY KIND WHETHER EXPRESS OR 
IMPLIED, WRITTEN OR ORAL, STATUTORY OR 
OTHERWISE, RELATED TO THE INFORMATION, 
INCLUDING BUT NOT LIMITED TO ITS CONDITION, 
QUALITY, PERFORMANCE, MERCHANTABILITY OR 
FITNESS FOR PURPOSE. Microchip disclaims all liability 
arising from this information and its use. Use of Microchip 
devices in life support and/or safety applications is entirely at 
the buyer’s risk, and the buyer agrees to defend, indemnify and 
hold harmless Microchip from any and all damages, claims, 
suits, or expenses resulting from such use. No licenses are 
conveyed, implicitly or otherwise, under any Microchip 
intellectual property rights.
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