
Microchip Technology - PIC16C558-04/P Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?
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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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PIC16C55X
4.2.2.1 STATUS Register

The STATUS register, shown in Figure 4-2, contains 
the arithmetic status of the ALU, the RESET status and 
the bank select bits for data memory.

The STATUS register can be the destination for any 
instruction, like any other register. If the STATUS 
register is the destination for an instruction that affects 
the Z, DC or C bits, then the write to these three bits is 
disabled. These bits are set or cleared according to the 
device logic. Furthermore, the TO and PD bits are not 
writable. Therefore, the result of an instruction with the 
STATUS register as the destination may be different 
than intended. 

For example, CLRF STATUS will clear the upper-three 
bits and set the Z bit. This leaves the STATUS register 
as 000uu1uu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF, 
SWAPF and MOVWF instructions be used to alter the 
STATUS register because these instructions do not 
affect any status bits. For other instructions, not affect-
ing any status bits, see the “Instruction Set Summary”. 

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

Note 1: The IRP and RP1 bits (STATUS<7:6>) 
are not used by the PIC16C55X and 
should be programmed as ’0'. Use of 
these bits as general purpose R/W bits is 
NOT recommended, since this may affect 
upward compatibility with future products.

2: The C and DC bits operate as a Borrow
and Digit Borrow out bit, respectively, in 
subtraction. See the SUBLW and SUBWF
instructions for examples.

Reserved Reserved R/W-0 R-1 R-1 R/W-x R/W-x R/W-x

IRP RP1 RP0 TO PD Z DC C

bit7 bit0

bit 7 IRP: Register Bank Select bit (used for Indirect addressing)
1 = Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (00h - FFh)
The IRP bit is reserved on the PIC16C55X, always maintain this bit clear

bit 6-5 RP1:RP0: Register Bank Select bits (used for Direct addressing)
11 = Bank 3 (180h - 1FFh)
10 = Bank 2 (100h - 17Fh)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
Each bank is 128 bytes. The RP1 bit is reserved on the PIC16C55X, always maintain this bit clear.

bit 4 TO: Timeout bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT timeout occurred

bit 3 PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit 2 Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions) (for borrow the polarity is 
reversed)
1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

bit 0 C: Carry/borrow bit (ADDWF, ADDLW,SUBLW,SUBWF instructions)
1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

Note 1: For borrow the polarity is reversed. A subtraction is executed by adding the two’s complement of the second 
operand. For rotate (RRF, RLF) instructions, this bit is loaded with either the high or low order bit of the 
source register.

Legend:

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

- n = Value at POR reset ’1’ = Bit is set ’0’ = Bit is cleared x = Bit is unknown
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PIC16C55X
4.2.2.2 OPTION Register

The OPTION register is a readable and writable 
register which contains various control bits to configure 
the TMR0/WDT prescaler, the external RB0/INT 
interrupt, TMR0 and the weak pull-ups on PORTB.

REGISTER 4-2: OPTION REGISTER (ADDRESS 81H)   

Note 1: To achieve a 1:1 prescaler assignment for 
TMR0, assign the prescaler to the WDT 
(PSA = 1).

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0

bit7 bit0

bit 7 RBPU: PORTB Pull-up Enable bit

1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values

bit 6 INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RB0/INT pin
0 = Interrupt on falling edge of RB0/INT pin

bit 5 T0CS: TMR0 Clock Source Select bit

1 = Transition on RA4/T0CKI pin
0 = Internal instruction cycle clock (CLKOUT)

bit 4 T0SE: TMR0 Source Edge Select bit

1 = Increment on high-to-low transition on RA4/T0CKI pin
0 = Increment on low-to-high transition on RA4/T0CKI pin

bit 3 PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

bit 2-0 PS2:PS0: Prescaler Rate Select bits

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

000
001
010
011
100
101
110
111

1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128
1 : 256

1 : 1
1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128

Bit Value TMR0 Rate WDT Rate
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PIC16C55X
5.0 I/O PORTS

The PIC16C554 and PIC16C558 have two ports, 
PORTA and PORTB. The PIC16C557 has three ports, 
PORTA, PORTB and PORTC.

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 driv-
ers. All pins have data direction bits (TRIS registers) 
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.

FIGURE 5-1: BLOCK DIAGRAM OF
PORT PINS RA<3:0>

FIGURE 5-2: BLOCK DIAGRAM OF RA4 
PIN

Note 1: On RESET, the TRISA register is set to all 
inputs. 
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PIC16C55X
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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5.4 I/O Programming Considerations

5.4.1 BI-DIRECTIONAL I/O PORTS

Any instruction which writes, operates internally as a 
read followed by a write operation. The BCF and BSF
instructions, for example, read the register into the 
CPU, execute the bit operation and write the result 
back to the register. Caution must be used when these 
instructions are applied to a port with both inputs and 
outputs defined. For example, a BSF operation on bit5 
of PORTB will cause all eight bits of PORTB to be read 
into the CPU. Then the BSF operation takes place on 
bit5 and PORTB is written to the output latches. If 
another bit of PORTB is used as a bi-directional I/O pin 
(e.g., bit 0) and it is defined as an input at this time, the 
input signal present on the pin itself would be read into 
the CPU and re-written to the data latch of this 
particular pin, overwriting the previous content. As long 
as the pin stays in the Input mode, no problem occurs. 
However, if bit 0 is switched into Output mode later on, 
the content of the data latch may now be unknown.

Reading the port register, reads the values of the port
pins. Writing to the port register writes the value to the 
port latch. When using read-modify-write instructions 
(ex. BCF, BSF, etc.) on a port, the value of the port pins 
is read, the desired operation is done to this value, and 
this value is then written to the port latch. 

Example 5-1 shows the effect of two sequential read-
modify-write instructions (ex., BCF,BSF, etc.) on an 
I/O port.

A pin actively outputting a low or high should not be 
driven from external devices at the same time in order 
to change the level on this pin (“wired-or”, “wired-and”). 
The resulting high output currents may damage 
the chip.
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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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PIC16C55X
FIGURE 6-13: WATCHDOG TIMER BLOCK DIAGRAM

TABLE 6-7: SUMMARY OF WATCHDOG TIMER REGISTERS

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

2007h Config. bits — Reserved CP1 CP0 PWRTE WDTE FOSC1 FOSC0

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

Legend: x = unknown, u = unchanged, q = value depends on condition, — = unimplemented, read as ‘0’.
Shaded cells are not used by the Watchdog Timer.

Postscaler
M
U
X

Note 1: T0SE, T0CS, PSA, PS0-PS2 are bits in the OPTION register.

From TMR0 Clock Source
(Figure 7-6)

Watchdog
Timer

WDT
Enable Bit

0

1

PSA

8 - to - 1 MUX

8

PS<2:0>

To TMR0 
(Figure 7-6)

0 1

PSA

WDT
Timeout

MUX
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7.2 Using Timer0 with External Clock

When an external clock input is used for Timer0, it must 
meet certain requirements. The external clock 
requirement is due to internal phase clock (TOSC) 
synchronization. Also, there is a delay in the actual 
incrementing of Timer0 after synchronization.

7.2.1 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 
accomplished by sampling the prescaler output on the 
Q2 and Q4 cycles of the internal phase clocks 
(Figure 7-5). 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 
prescaler so that the prescaler output is symmetrical. 
For the external clock to meet the sampling 
requirement, the ripple-counter must be taken into 
account. Therefore, 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 minimum pulse width requirement of 10 ns. Refer to 
parameters 40, 41 and 42 in the electrical specification 
of the desired device.

7.2.2 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 TMR0 is 
actually incremented. Figure 7-5 shows the delay from 
the external clock edge to the timer incrementing.

FIGURE 7-5: TIMER0 TIMING WITH EXTERNAL CLOCK 

7.3 Prescaler

An 8-bit counter is available as a prescaler for the 
Timer0 module, or as a postscaler for the Watchdog 
Timer, respectively (Figure 7-6). For simplicity, this 
counter is being referred to as “prescaler” throughout 
this data sheet. 

The PSA and PS2:PS0 bits (OPTION<3:0>) determine 
the prescaler assignment and prescale ratio.

When assigned to the Timer0 module, all instructions 
writing to the TMR0 register (e.g., CLRF 1, 
MOVWF 1, BSF 1,x....etc.) will clear the prescaler. 
When assigned to WDT, a CLRWDT instruction will clear 
the prescaler along with the Watchdog Timer. The 
prescaler is not readable or writable. 

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

Small pulse
misses sampling

(3)

(1)

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

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

Note: There is only one prescaler available 
which is mutually exclusive between the 
Timer0 module and the Watchdog Timer. 
Thus, a prescaler assignment for the 
Timer0 module means that there is no 
prescaler for the Watchdog Timer, and 
vice-versa.
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BCF Bit Clear f

Syntax: [ label ] BCF     f,b

Operands: 0  f  127
0  b  7

Operation: 0  (f<b>)

Status Affected: None

Encoding: 01 00bb bfff ffff

Description: Bit 'b' in register 'f' is cleared.

Words: 1

Cycles: 1

Example BCF FLAG_REG, 7

Before Instruction

FLAG_REG  =  0xC7

After Instruction

FLAG_REG  =  0x47

BSF Bit Set f

Syntax: [ label ] BSF    f,b

Operands: 0  f  127
0  b  7

Operation: 1  (f<b>)

Status Affected: None

Encoding: 01 01bb bfff ffff

Description: Bit 'b' in register 'f' is set.

Words: 1

Cycles: 1

Example BSF FLAG_REG,   7

Before Instruction

FLAG_REG  = 0x0A

After Instruction

FLAG_REG  = 0x8A

BTFSC Bit Test, Skip if Clear

Syntax: [ label ] BTFSC   f,b

Operands: 0  f  127
0  b  7

Operation: skip if (f<b>) = 0

Status Affected: None

Encoding:  01 10bb bfff ffff

Description: If bit 'b' in register 'f' is '0' then the next 
instruction is skipped. If bit 'b' is '0' then 
the next instruction fetched during the 
current instruction execution is dis-
carded, and a NOP is executed instead, 
making this a  two-cycle instruction.

Words: 1

Cycles: 1(2)

Example HERE
FALSE
TRUE

BTFSC
GOTO
•
•
•

FLAG,1
PROCESS_CODE

Before Instruction

PC = address HERE

After Instruction

if FLAG<1> = 0,
PC = address TRUE

if FLAG<1> = 1,
PC = address FALSE
DS40143E-page  56 Preliminary  1996-2013 Microchip Technology Inc.



PIC16C55X
BTFSS Bit Test f, Skip if Set

Syntax: [ label ] BTFSS   f,b

Operands: 0  f  127
0  b < 7

Operation: skip if (f<b>) = 1

Status Affected: None

Encoding: 01 11bb bfff ffff

Description: If bit 'b' in register 'f' is '1' then the next 
instruction is skipped.
If bit 'b' is '1', then the next instruction 
fetched during the current instruction 
execution, is discarded and a NOP is 
executed instead, making this a two-
cycle instruction.

Words: 1

Cycles: 1(2)

Example HERE
FALSE
TRUE

BTFSS
GOTO
•
•
•

FLAG,1
PROCESS_CODE

Before Instruction

PC = address HERE

After Instruction

if FLAG<1> = 0,
PC =         address FALSE

if FLAG<1> = 1,
PC =         address TRUE

CALL Call Subroutine

Syntax: [ label ]   CALL   k

Operands: 0  k  2047

Operation: (PC)+ 1 TOS,
k  PC<10:0>,
(PCLATH<4:3>)  PC<12:11>

Status Affected: None

Encoding: 10 0kkk kkkk kkkk

Description: Call Subroutine. First, return address 
(PC+1) is pushed onto the stack. The 
eleven bit immediate address is 
loaded into PC bits <10:0>. The upper 
bits of the PC are loaded from 
PCLATH. CALL is a two-cycle instruc-
tion.

Words: 1

Cycles: 2

Example HERE CALL  THERE

Before Instruction

PC =   Address HERE

After Instruction

PC =   Address THERE

TOS =   Address HERE+1

CLRF Clear f

Syntax: [ label ]  CLRF    f

Operands: 0  f  127

Operation: 00h  (f)
1  Z

Status Affected: Z

Encoding: 00 0001 1fff ffff

Description: The contents of register 'f' are cleared 
and the Z bit is set.

Words: 1

Cycles: 1

Example CLRF FLAG_REG

Before Instruction

FLAG_REG=0x5A

After Instruction

FLAG_REG=0x00

Z =1
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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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9.8 MPLAB ICD In-Circuit Debugger

Microchip's In-Circuit Debugger, MPLAB ICD, is a pow-
erful, low cost, run-time development tool. This tool is 
based on the FLASH PIC MCUs and can be used to 
develop for this and other PIC microcontrollers. The 
MPLAB ICD utilizes the in-circuit debugging capability 
built into the FLASH devices. This feature, along with 
Microchip's In-Circuit Serial ProgrammingTM protocol, 
offers cost-effective in-circuit FLASH debugging from 
the graphical user interface of the MPLAB Integrated 
Development Environment. This enables a designer to 
develop and debug source code by watching variables, 
single-stepping and setting break points. Running at 
full speed enables testing hardware in real-time.

9.9 PRO MATE II Universal Device 
Programmer

The PRO MATE II universal device programmer is a 
full-featured programmer, capable of operating in 
Stand-alone mode, as well as PC-hosted mode. The
PRO MATE II device programmer is CE compliant.

The PRO MATE II device programmer has program-
mable VDD and VPP supplies, which allow it to verify 
programmed memory at VDD min and VDD max for max-
imum reliability. It has an LCD display for instructions 
and error messages, keys to enter commands and a 
modular detachable socket assembly to support various 
package types. In Stand-alone mode, the PRO MATE II 
device programmer can read, verify, or program PIC 
devices. It can also set code protection in this mode.

9.10 PICSTART Plus Entry Level 
Development Programmer

The PICSTART Plus development programmer is an 
easy-to-use, low cost, prototype programmer. It con-
nects to the PC via a COM (RS-232) port. MPLAB 
Integrated Development Environment software makes 
using the programmer simple and efficient.

The PICSTART Plus development programmer sup-
ports all PIC devices with up to 40 pins. Larger pin 
count devices, such as the PIC16C92X and 
PIC17C76X, may be supported with an adapter socket. 
The PICSTART Plus development programmer is CE 
compliant.

9.11 PICDEM 1 Low Cost PIC MCU
Demonstration Board

The PICDEM 1 demonstration board is a simple board 
which demonstrates the capabilities of several of 
Microchip’s microcontrollers. The microcontrollers sup-
ported are: PIC16C5X (PIC16C54 to PIC16C58A), 
PIC16C61, PIC16C62X, PIC16C71, PIC16C8X, 
PIC17C42, PIC17C43 and PIC17C44. All necessary 
hardware and software is included to run basic demo 
programs. The user can program the sample microcon-
trollers provided with the PICDEM 1 demonstration 
board on a PRO MATE II device programmer, or a 
PICSTART Plus development programmer, and easily 
test firmware. The user can also connect the 
PICDEM 1 demonstration board to the MPLAB ICE in-
circuit emulator and download the firmware to the emu-
lator for testing. A prototype area is available for the 
user to build some additional hardware and connect it 
to the microcontroller socket(s). Some of the features 
include an RS-232 interface, a potentiometer for simu-
lated analog input, push button switches and eight 
LEDs connected to PORTB.

9.12 PICDEM 2 Low Cost PIC16CXX 
Demonstration Board

The PICDEM 2 demonstration board is a simple dem-
onstration board that supports the PIC16C62, 
PIC16C64, PIC16C65, PIC16C73 and PIC16C74 
microcontrollers. All the necessary hardware and soft-
ware is included to run the basic demonstration pro-
grams. The user can program the sample 
microcontrollers provided with the PICDEM 2 demon-
stration board on a PRO MATE II device programmer, 
or a PICSTART Plus development programmer, and 
easily test firmware. The MPLAB ICE in-circuit emula-
tor may also be used with the PICDEM 2 demonstration 
board to test firmware. A prototype area has been pro-
vided to the user for adding additional hardware and 
connecting it to the microcontroller socket(s). Some of 
the features include a RS-232 interface, push button 
switches, a potentiometer for simulated analog input, a 
serial EEPROM to demonstrate usage of the I2CTM bus 
and separate headers for connection to an LCD 
module and a keypad.
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10.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings † 

Ambient Temperature under bias ...............................................................................................................-40to +125C

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

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

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

Voltage on MCLR with respect to VSS................................................................................................................0 to +14V

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

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

Maximum Current into VDD pin .............................................................................................................................250 mA

Input Clamp Current, IIK (VI < 0 or VI > VDD) ........................................................................................................±20 mA

Output Clamp Current, IOK (V0 < 0 or V0 > VDD)..................................................................................................±20 mA

Maximum Output Current sunk by any I/O pin ........................................................................................................25 mA

Maximum Output Current sourced by any I/O pin...................................................................................................25 mA

Maximum Current sunk by PORTA, PORTB and PORTC ....................................................................................200 mA

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

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

† NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at those or any other conditions above those 
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for 
extended periods may affect device reliability.
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18-Lead Plastic Dual In-line (P) – 300 mil (PDIP) 

1510515105Mold Draft Angle Bottom

1510515105Mold Draft Angle Top

10.929.407.87.430.370.310eBOverall Row Spacing §

0.560.460.36.022.018.014BLower Lead Width

1.781.461.14.070.058.045B1Upper Lead Width

0.380.290.20.015.012.008cLead Thickness

3.433.303.18.135.130.125LTip to Seating Plane

22.9922.8022.61.905.898.890DOverall Length

6.606.356.10.260.250.240E1Molded Package Width

8.267.947.62.325.313.300EShoulder to Shoulder Width

0.38.015A1Base to Seating Plane

3.683.302.92.145.130.115A2Molded Package Thickness

4.323.943.56.170.155.140ATop to Seating Plane

2.54.100pPitch

1818nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

1

2

D

n

E1

c

eB



E



p

A2

L

B1

B

A

A1

* Controlling Parameter

Notes:
Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 
.010” (0.254mm) per side.
JEDEC Equivalent: MS-001
Drawing No. C04-007

§ Significant Characteristic

Note: For the most current package drawings, please see the Microchip Packaging Specification located 
at http://www.microchip.com/packaging
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18-Lead Plastic Small Outline (SO) – Wide, 300 mil (SOIC)

Foot Angle  0 4 8 0 4 8

1512015120Mold Draft Angle Bottom

1512015120Mold Draft Angle Top

0.510.420.36.020.017.014BLead Width

0.300.270.23.012.011.009cLead Thickness

1.270.840.41.050.033.016LFoot Length

0.740.500.25.029.020.010hChamfer Distance

11.7311.5311.33.462.454.446DOverall Length

7.597.497.39.299.295.291E1Molded Package Width

10.6710.3410.01.420.407.394EOverall Width

0.300.200.10.012.008.004A1Standoff §

2.392.312.24.094.091.088A2Molded Package Thickness

2.642.502.36.104.099.093AOverall Height

1.27.050pPitch

1818nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

L

c



h

45

1

2

D

p

nB

E1

E



A2

A1

A

* Controlling Parameter

Notes:
Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 
.010” (0.254mm) per side.
JEDEC Equivalent: MS-013
Drawing No. C04-051

§ Significant Characteristic

Note: For the most current package drawings, please see the Microchip Packaging Specification located 
at http://www.microchip.com/packaging
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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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PICSTART Plus Entry Level Development Programmer .... 69
Port RB Interrupt ................................................................. 42
PORTA................................................................................ 23
PORTB.......................................................................... 25, 27
Power Control/Status Register (PCON) .............................. 37
Power-Down Mode (SLEEP)............................................... 45
Power-On Reset (POR) ...................................................... 36
Power-up Timer (PWRT)..................................................... 36
Prescaler ............................................................................. 49
PRO MATE II Universal Device Programmer ..................... 69
Program Memory Organization ........................................... 13

Q
Quick-Turnaround-Production (QTP) Devices ...................... 7

R
RC Oscillator ....................................................................... 34
Reset................................................................................... 35
RETFIE Instruction.............................................................. 62
RETLW Instruction .............................................................. 62
RETURN Instruction............................................................ 62
RLF Instruction.................................................................... 62
RRF Instruction ................................................................... 63

S
Serialized Quick-Turnaround-Production (SQTP) Devices ... 7
SLEEP Instruction ............................................................... 63
Software Simulator (MPLAB SIM)....................................... 68
Special Features of the CPU............................................... 31
Special Function Registers ................................................. 15
Stack ................................................................................... 21
Status Register.................................................................... 17
SUBLW Instruction.............................................................. 63
SUBWF Instruction.............................................................. 64
SWAPF Instruction.............................................................. 64

T
Timer0

TIMER0....................................................................... 47
TIMER0 (TMR0) Interrupt ........................................... 47
TIMER0 (TMR0) Module ............................................. 47
TMR0 with External Clock........................................... 49

Timer1
Switching Prescaler Assignment................................. 51

Timing Diagrams and Specifications................................... 81
TMR0 Interrupt .................................................................... 42
TRIS Instruction .................................................................. 64
TRISA.................................................................................. 23
TRISB............................................................................ 25, 27

W
Watchdog Timer (WDT) ...................................................... 43
WWW, On-Line Support........................................................ 3

X
XORLW Instruction ............................................................. 65
XORWF Instruction ............................................................. 65
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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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