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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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Applications of "Embedded -
Microcontrollers"
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processing power for a multitude of applications. In
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automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
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creating efficient, responsive, and intelligent electronic
systems.
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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
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
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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.
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each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
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such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16C55X
3.1 Clocking Scheme/Instruction 
Cycle

The clock input (OSC1/CLKIN pin) is internally divided 
by four to generate four non-overlapping quadrature 
clocks namely Q1, Q2, Q3 and Q4. Internally, the 
program counter (PC) is incremented every Q1, the 
instruction is fetched from the program memory and 
latched into the instruction register in Q4. The 
instruction is decoded and executed during the 
following Q1 through Q4. The clocks and instruction 
execution flow are shown in Figure 3-2.

3.2 Instruction Flow/Pipelining

An “Instruction Cycle” consists of four Q cycles (Q1, 
Q2, Q3 and Q4). The instruction fetch and execute are 
pipelined such that fetch takes one instruction cycle 

while decode and execute takes another instruction 
cycle. However, due to the pipelining, each instruction 
effectively executes in one cycle. If an instruction 
causes the program counter to change (e.g., GOTO),
then two cycles are required to complete the instruction 
(Example 3-1).

A fetch cycle begins with the program counter (PC) 
incrementing in Q1.

In the execution cycle, the fetched instruction is latched 
into the “Instruction Register (IR)” in cycle Q1. This 
instruction is then decoded and executed during the 
Q2, Q3, and Q4 cycles. Data memory is read during Q2 
(operand read) and written during Q4 (destination 
write).

FIGURE 3-2: CLOCK/INSTRUCTION CYCLE

EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW

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

OSC1

Q1

Q2

Q3

Q4

PC

OSC2/CLKOUT
(RC mode)

PC PC+1 PC+2

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

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

Internal
phase
clocks

All instructions are single cycle, except for any program branches. These take two cycles since the fetch instruction 
is “flushed” from the pipeline while the new instruction is being fetched and then executed. 

1. MOVLW 55h Fetch 1 Execute 1

2. MOVWF PORTB Fetch 2 Execute 2

3. CALL  SUB_1 Fetch 3 Execute 3

4. BSF   PORTA, BIT3 Fetch 4 Flush

Fetch SUB_1 Execute SUB_1
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PIC16C55X
4.0 MEMORY ORGANIZATION

4.1 Program Memory Organization

The PIC16C55X has a 13-bit program counter capable 
of addressing an 8 K x 14 program memory space. 
Only the first 512 x 14 (0000h - 01FFh) for the 
PIC16C554 and 2K x 14 (0000h - 07FFh) for the 
PIC16C557 and PIC16C558 are physically imple-
mented. Accessing a location above these boundaries 
will cause a wrap-around within the first 512 x 14 
spaces in the PIC16C554, or 2K x 14 space of the 
PIC16C558 and PIC16C557. The RESET vector is at 
0000h and the interrupt vector is at 0004h (Figure 4-1, 
Figure 4-2).

FIGURE 4-1: PROGRAM MEMORY MAP 
AND STACK FOR THE 
PIC16C554 

FIGURE 4-2: PROGRAM MEMORY MAP 
AND STACK FOR THE 
PIC16C557 AND 
PIC16C558 

4.2 Data Memory Organization

The data memory (Figure 4-3 through Figure 4-5) is 
partitioned into two banks which contain the General 
Purpose Registers (GPR) and the Special Function 
Registers (SFR). Bank 0 is selected when the RP0 bit 
(STATUS <5>) is cleared. Bank 1 is selected when the 
RP0 bit is set. The Special Function Registers are 
located in the first 32 locations of each Bank. Register 
locations 20-6Fh (Bank 0) on the PIC16C554 and 20-
7Fh (Bank 0) and A0-BFh (Bank 1) on the PIC16C558 
and PIC16C557 are General Purpose Registers imple-
mented as static RAM. Some special purpose registers 
are mapped in Bank 1.

4.2.1 GENERAL PURPOSE REGISTER 
FILE

The register file is organized as 80 x 8 in the 
PIC16C554 and 128 x 8 in the PIC16C557 and 
PIC16C558. Each can be accessed either directly or 
indirectly through the File Select Register, FSR 
(Section 4.4).

PC<12:0>

13

000h

0004
0005

01FFh

0200h

1FFFh

Stack Level 1

Stack Level 8

RESET Vector

Interrupt Vector

On-chip Program
Memory 

CALL, RETURN
RETFIE, RETLW

Stack Level 2

PC<12:0>

13

000h

0004
0005

07FFh

0800h

1FFFh

Stack Level 1

Stack Level 8

RESET Vector

Interrupt Vector

On-chip Program
Memory 

CALL, RETURN
RETFIE, RETLW

Stack Level 2
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PIC16C55X
FIGURE 4-3: DATA MEMORY MAP FOR 
THE PIC16C554

FIGURE 4-4: DATA MEMORY MAP FOR 
THE PIC16C557

INDF(1)

TMR0

PCL
STATUS

FSR
PORTA

PORTB

PCLATH

INTCON

INDF(1)

OPTION

PCL
STATUS

FSR
TRISA

TRISB

PCLATH

INTCON

PCON

00h
01h

02h
03h

04h
05h

06h
07h
08h

09h
0Ah

0Bh
0Ch

0Dh
0Eh
0Fh

10h
11h

12h
13h

14h
15h

16h
17h
18h

19h
1Ah

1Bh
1Ch

1Dh
1Eh
1Fh

80h
81h

82h
83h

84h
85h

86h
87h
88h

89h
8Ah

8Bh
8Ch

8Dh
8Eh
8Fh

90h
91h

92h
93h

94h
95h

96h
97h
98h

99h
9Ah

9Bh
9Ch

9Dh
9Eh
9Fh

20h A0h
General
Purpose
Register

7Fh FFh
Bank 0 Bank 1

File
Address

6Fh

70h

  Unimplemented data memory locations, read as '0'.

Note 1: Not a physical register.

File
Address

TMR0

PCL
STATUS

FSR
PORTA

PORTB

PCLATH

INTCON

INDF(1)

OPTION

PCL
STATUS

FSR
TRISA

TRISB

PCLATH

INTCON

PCON

00h
01h

02h
03h

04h
05h

06h
07h
08h

09h
0Ah

0Bh
0Ch

0Dh
0Eh
0Fh

10h
11h

12h
13h

14h
15h

16h
17h
18h

19h
1Ah

1Bh
1Ch

1Dh
1Eh
1Fh

80h
81h

82h
83h

84h
85h

86h
87h
88h

89h
8Ah

8Bh
8Ch

8Dh
8Eh
8Fh

90h
91h

92h
93h

94h
95h

96h
97h
98h

99h
9Ah

9Bh
9Ch

9Dh
9Eh
9Fh

20h A0h
General
Purpose
Register

7Fh FFh
Bank 0 Bank 1

File
Address

BFh

C0h

 Unimplemented data memory locations, read as '0'.

Note 1: Not a physical register.

File
Address

General
Purpose
Register

INDF(1)

PORTC TRISC
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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
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
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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. 

Data
Bus

QD

QCK

QD

QCK

Q D

EN

P

N

WR
PORTA

WR
TRISA

Data Latch

TRIS Latch

RD TRISA

RD PORTA

Schmitt

input
buffer

VSS

VDD

I/O pin

Trigger

VSS

VDD

Data
bus

WR
PORTA

WR
TRISA

RD PORTA

Data Latch

TRISA Latch

RD TRISA

Schmitt
Trigger
input
buffer

N

VSS

I/O pin(1)

TMR0 clock input

QD

QCK

QD

QCK

EN

Q D

EN

VSS
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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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PIC16C55X
6.2 Oscillator Configurations

6.2.1 OSCILLATOR TYPES

The PIC16C55X can be operated in four different 
oscillator options. The user can program two 
configuration bits (FOSC1 and FOSC0) to select one of 
these four modes:

• LP Low Power Crystal

• XT Crystal/Resonator

• HS High Speed Crystal/Resonator

• RC Resistor/Capacitor

6.2.2 CRYSTAL OSCILLATOR / CERAMIC 
RESONATORS

In XT, LP or HS modes a crystal or ceramic resonator 
is connected to the OSC1 and OSC2 pins to establish 
oscillation (Figure 6-1). The PIC16C55X oscillator 
design requires the use of a parallel cut crystal. Use of 
a series cut crystal may give a frequency out of the 
crystal manufacturers specifications. When in XT, LP or 
HS modes, the device can have an external clock 
source to drive the OSC1 pin (Figure 6-2).

FIGURE 6-1: CRYSTAL OPERATION 
(OR CERAMIC 
RESONATOR) (HS, XT OR 
LP OSC 
CONFIGURATION)

FIGURE 6-2: EXTERNAL CLOCK INPUT 
OPERATION (HS, XT OR 
LP OSC 
CONFIGURATION)

TABLE 6-1: CAPACITOR SELECTION FOR 
CERAMIC RESONATORS 
(PRELIMINARY)

TABLE 6-2: CAPACITOR SELECTION FOR 
CRYSTAL OSCILLATOR 
(PRELIMINARY) 

Note 1: A series resistor may be required for AT strip cut 
crystals.

2: See Table 6-1 and Table 6-2 for recommended val-
ues of C1 and C2.

C1

C2

XTAL

OSC2

RS  

OSC1

RF SLEEP

To internal logic

PIC16C55XNote 1

Clock from
ext. system

PIC16C55X

OSC1

OSC2Open

Ranges Characterized:

Mode Freq OSC1(C1) OSC2(C2)

XT 455 kHz
2.0 MHz
4.0 MHz

22 - 100 pF
15 - 68 pF
15 - 68 pF

22 - 100 pF
15 - 68 pF
15 - 68 pF

HS 8.0 MHz
16.0 MHz

10 - 68 pF
10 - 22 pF

10 - 68 pF
10 - 22 pF

Note 1: Higher capacitance increases the stability 
of the oscillator but also increases the 
start-up time. These values are for design 
guidance only. Since each resonator has 
its own characteristics, the user should 
consult with the resonator manufacturer for 
appropriate values of external compo-
nents. 

Mode  Freq OSC1(C1) OSC2(C2)

LP 32 kHz
200 kHz

68 - 100 pF
15 - 30 pF

68 - 100 pF
15 - 30 pF

XT 100 kHz
2 MHz
4 MHz

68 - 150 pF
15 - 30 pF
15 - 30 pF

150 - 200 pF
15 - 30 pF
15 - 30 pF

HS 8 MHz
10 MHz
20 MHz

15 - 30 pF
15 - 30 pF
15 - 30 pF

15 - 30 pF
15 - 30 pF
15 - 30 pF

Note 1: Higher capacitance increases the stability 
of the oscillator but also increases the 
start-up time. These values are for design 
guidance only. Rs may be required in HS 
mode as well as XT mode to avoid over-
driving crystals with low-drive level specifi-
cation. Since each crystal has its own 
characteristics, the user should consult 
with the crystal manufacturer for appropri-
ate values of external components.
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PIC16C55X
6.4.5 POWER CONTROL/STATUS 
REGISTER (PCON)

Bit1 is POR (Power-on Reset). It is a ‘0’ on Power-on
Reset and unaffected otherwise. The user must write a 
‘1’ to this bit following a Power-on Reset. On a subse-
quent RESET if POR is ‘0’, it will indicate that a Power-
on Reset must have occurred (VDD may have gone too 
low).

TABLE 6-3: TIMEOUT IN VARIOUS SITUATIONS

TABLE 6-4: STATUS BITS AND THEIR SIGNIFICANCE

Oscillator 
Configuration

Power-up Wake-up from 
SLEEPPWRTE = 0 PWRTE = 1

XT, HS, LP 72 ms + 1024 TOSC 1024 TOSC 1024 TOSC

RC 72 ms — —

POR TO PD

0 1 1 Power-on Reset

0 0 X Illegal, TO is set on POR

0 X 0 Illegal, PD is set on POR

1 0 u WDT Reset

1 0 0 WDT Wake-up

1 u u MCLR Reset during normal operation

1 1 0 MCLR Reset during SLEEP
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PIC16C55X
6.5 Interrupts

The PIC16C55X has 3 sources of interrupt: 

• External interrupt RB0/INT

• TMR0 overflow interrupt

• PORTB change interrupts (pins RB7:RB4)

The interrupt control register (INTCON) records 
individual interrupt requests in flag bits. It also has 
individual and global interrupt enable bits. 

A global interrupt enable bit, GIE (INTCON<7>) 
enables (if set) all un-masked interrupts or disables (if 
cleared) all interrupts. Individual interrupts can be 
disabled through their corresponding enable bits in 
INTCON register. GIE is cleared on RESET.

The “Return from Interrupt” instruction, RETFIE, exits 
the interrupt routine as well as sets the GIE bit, which 
re-enables RB0/INT interrupts.

The INT pin interrupt, the RB port change interrupt and 
the TMR0 overflow interrupt flags are contained in the 
INTCON register.

When an interrupt is responded to, the GIE is cleared 
to disable any further interrupt, the return address is 
pushed into the stack and the PC is loaded with 0004h. 
Once in the interrupt service routine the source(s) of 
the interrupt can be determined by polling the interrupt 
flag bits. The interrupt flag bit(s) must be cleared in soft-
ware before re-enabling interrupts to avoid RB0/INT 
recursive interrupts.

For external interrupt events, such as the INT pin or 
PORTB change interrupt, the interrupt latency will be 
three or four instruction cycles. The exact latency 
depends when the interrupt event occurs (Figure 6-12). 
The latency is the same for one or two cycle 
instructions. Once in the interrupt service routine, the 
source(s) of the interrupt can be determined by polling 
the interrupt flag bits. The interrupt flag bit(s) must be 
cleared in software before re-enabling interrupts to 
avoid multiple interrupt requests. Individual interrupt 
flag bits are set regardless of the status of their 
corresponding mask bit or the GIE bit. 

FIGURE 6-11: INTERRUPT LOGIC

Note 1: Individual interrupt flag bits are set 
regardless of the status of their 
corresponding mask bit or the GIE bit. 

2: When an instruction that clears the GIE 
bit is executed, any interrupts that were 
pending for execution in the next cycle 
are ignored. The CPU will execute a NOP
in the cycle immediately following the 
instruction which clears the GIE bit. The 
interrupts which were ignored are still 
pending to be serviced when the GIE bit 
is set again.

RBIF
RBIE

T0IF
T0IE

INTF
INTE

GIE

Wake-up
(If in SLEEP mode)

Interrupt 
to CPU
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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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PIC16C55X
7.0 TIMER0 MODULE

The Timer0 module timer/counter has the following 
features:

• 8-bit timer/counter

• Readable and writable

• 8-bit software programmable prescaler

• Internal or external clock select

• Interrupt on overflow from FFh to 00h

• Edge select for external clock

Figure 7-1 is a simplified block diagram of the Timer0 
module.

Timer mode is selected by clearing the T0CS bit 
(OPTION<5>). In Timer mode, the TMR0 will increment 
every instruction cycle (without prescaler). If Timer0 is 
written, the increment is inhibited for the following two 
cycles (Figure 7-2 and Figure 7-3). The user can work 
around this by writing an adjusted value to TMR0.

Counter mode is selected by setting the T0CS bit. In 
this mode Timer0 will increment either on every rising 
or falling edge of pin RA4/T0CKI. The incrementing 
edge is determined by the source edge (T0SE) control 

bit (OPTION<4>). Clearing the T0SE bit selects the 
rising edge. Restrictions on the external clock input are 
discussed in detail in Section 7.2.

The prescaler is shared between the Timer0 module 
and the Watchdog Timer. The prescaler assignment is 
controlled in software by the control bit PSA 
(OPTION<3>). Clearing the PSA bit will assign the 
prescaler to Timer0. The prescaler is not readable or 
writable. When the prescaler is assigned to the Timer0 
module, prescale value of 1:2, 1:4, ..., 1:256 are 
selectable. Section 7.3 details the operation of the 
prescaler.

7.1 TIMER0 Interrupt

Timer0 interrupt is generated when the TMR0 register 
timer/counter overflows from FFh to 00h. This overflow 
sets the T0IF bit. The interrupt can be masked by 
clearing the T0IE bit (INTCON<5>). The T0IF bit 
(INTCON<2>) must be cleared in software by the 
Timer0 module interrupt service routine before re-
enabling this interrupt. The Timer0 interrupt cannot 
wake the processor from SLEEP since the timer is shut 
off during SLEEP. See Figure 7-4 for Timer0 interrupt 
timing.

FIGURE 7-1: TIMER0 BLOCK DIAGRAM    

FIGURE 7-2: TIMER0 (TMR0) TIMING: INTERNAL CLOCK/NO PRESCALER    

Note 1: Bits, T0SE, T0CS, PS2, PS1, PS0 and PSA are located in the OPTION register.
2: The prescaler is shared with Watchdog Timer (Figure 7-6)
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8.1 Instruction Descriptions 

ADDLW Add Literal and W

Syntax: [ label ]  ADDLW     k

Operands: 0  k  255

Operation: (W) + k  (W)

Status Affected: C, DC, Z

Encoding: 11 111x kkkk kkkk

Description: The contents of the W register are 
added to the eight bit literal 'k' and the 
result is placed in the W register.

Words: 1

Cycles: 1

Example ADDLW 0x15

Before Instruction

W = 0x10

After Instruction

W = 0x25

ADDWF Add W and f

Syntax: [ label ]  ADDWF     f,d

Operands: 0  f  127
d 

Operation: (W) + (f)  (dest)

Status Affected: C, DC, Z

Encoding: 00 0111 dfff ffff

Description: Add the contents of the W register 
with register 'f'. If 'd' is 0 the result is 
stored in the W register. If 'd' is 1 the 
result is stored back in register 'f'.

Words: 1

Cycles: 1

Example ADDWF FSR, 0

Before Instruction

W = 0x17

FSR = 0xC2

After Instruction

W = 0xD9

FSR = 0xC2

ANDLW AND Literal with W

Syntax: [ label ]  ANDLW     k

Operands: 0  k  255

Operation: (W) .AND. (k)  (W)

Status Affected: Z

Encoding: 11 1001 kkkk kkkk

Description: The contents of W register are 
AND’ed with the eight bit literal 'k'. The 
result is placed in the W register.

Words: 1

Cycles: 1

Example ANDLW 0x5F

Before Instruction

W = 0xA3

After Instruction

W = 0x03

ANDWF AND W with f

Syntax: [ label ]  ANDWF     f,d

Operands: 0  f  127
d 

Operation: (W) .AND. (f)  (dest)

Status Affected: Z

Encoding: 00 0101 dfff ffff

Description: AND the W register with register 'f'. If 
'd' is 0 the result is stored in the W 
register. If 'd' is 1 the result is stored 
back in register 'f'.

Words: 1

Cycles: 1

Example ANDWF FSR, 1

Before Instruction

 W = 0x17

FSR = 0xC2

After Instruction

W = 0x17

FSR = 0x02
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FIGURE 10-3:   VOLTAGE-FREQUENCY GRAPH, 0C  TA  +85C

FIGURE 10-4: PIC16LC554/557/558 VOLTAGE-FREQUENCY GRAPH, -40C  TA  0C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency. 
Please reference the Product Identification System section for the maximum rated speed of the parts.
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10.1 DC Characteristics: PIC16C55X-04 (Commercial, Industrial, Extended)
PIC16C55X-20 (Commercial, Industrial, Extended)
HCS1365-04 (Commercial, Industrial, Extended)  

DC Characteristics

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40C  TA  +85C for industrial and 

0C  TA  +70C for commercial and
-40C  TA  +125C for extended

Param
No.

Sym Characteristic Min Typ† Max Units Conditions

VDD Supply Voltage

D001 16LC55X 3.0
2.5

— 5.5
5.5

V XT and RC osc configuration
LP osc configuration

D001
D001A

16C55X 3.0
4.5

—
—

5.5
5.5

V
V

XT, RC and LP osc configuration
HS osc configuration

D002 VDR RAM Data Retention
Voltage(1)

— 1.5* — V Device in SLEEP mode

D003 VPOR VDD Start Voltage to
ensure Power-on Reset

— VSS — V See Section 6.4, Power-on Reset for 
details

D004 SVDD VDD Rise Rate to ensure 
Power-on Reset

0.05* — — V/ms See Section 6.4, Power-on Reset for 
details

IDD Supply Current(2)

D010

D010A

16LC55X —

—

1.4

26

2.5

53

mA

A

XT and RC osc configuration
Fosc = 2.0 MHz, VDD = 3.0V, WDT 
disabled(4)

LP osc configuration
Fosc = 32 kHz, VDD = 3.0V, WDT 
disabled

D010

D010A

D013

16C55X —

—

—

1.8

35

9.0

3.3

70

20

mA

A

mA

XT and RC osc configuration
FOSC = 4 MHz, VDD = 5.5V, 
WDT disabled(4)

LP osc configuration, 
PIC16C55X-04 only
FOSC = 32 kHz, VDD = 4.0V, 
WDT disabled
HS osc configuration
FOSC = 20 MHz, VDD = 5.5V, 
WDT disabled

* These parameters are characterized but not tested.

† Data is “Typ” column is at 5V, 25C,unless otherwise stated. These parameters are for design guidance only 
and are not tested.

Note 1: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data. 
2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as I/O pin 

loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an 
impact on the current consumption.
The test conditions for all IDD measurements in active Operation mode are: 
OSC1 = external square wave, from rail to rail; all I/O pins configured as input, pulled to VDD,
MCLR = VDD; WDT enabled/disabled as specified.

3: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is 
measured with the part in SLEEP mode, with all I/O pins configured as input and tied to VDD or VSS.

4: For RC osc configuration, current through REXT is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2REXT (mA) with REXT in k

5: The current is the additional current consumed when this peripheral is enabled. This current should be 
added to the base IDD or IPD measurement. 
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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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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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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip 
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our 
documentation can better serve you, please FAX your comments to the Technical Publications Manager at 
(480) 792-4150.

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

TO: Technical Publications Manager

RE: Reader Response
Total Pages Sent ________

From: Name

Company

Address

City / State / ZIP / Country

Telephone: (_______) _________ - _________

Application (optional):

Would you like a reply?       Y         N

Device: Literature Number: 

Questions:

FAX: (______) _________ - _________

DS40143E 

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4. What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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NOTES:
DS40143E-page  104 Preliminary  1996-2013 Microchip Technology Inc.


