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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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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
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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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PIC16C5X
8-Bit EPROM/ROM-Based CMOS Microcontrollers
1.0 GENERAL DESCRIPTION

The PIC16C5X from Microchip Technology is a family
of low cost, high performance, 8-bit fully static,
EPROM/ROM-based CMOS microcontrollers. It
employs a RISC architecture with only 33 single word/
single cycle instructions. All instructions are single
cycle except for program branches which take two
cycles. The PIC16C5X delivers performance in an
order of magnitude higher than its competitors in the
same price category. The 12-bit wide instructions are
highly symmetrical resulting in 2:1 code compression
over other 8-bit microcontrollers in its class. The easy
to use and easy to remember instruction set reduces
development time significantly.

The PIC16C5X products are equipped with special fea-
tures that reduce system cost and power requirements.
The Power-on Reset (POR) and Device Reset Timer
(DRT) eliminate the need for external RESET circuitry.
There are four oscillator configurations to choose from,
including the power saving LP (Low Power) oscillator
and cost saving RC oscillator. Power saving SLEEP
mode, Watchdog Timer and Code Protection features
improve system cost, power and reliability.

The UV erasable CERDIP packaged versions are ideal
for code development, while the cost effective One
Time Programmable (OTP) versions are suitable for
production in any volume. The customer can take full
advantage of Microchip’s price leadership in OTP
microcontrollers, while benefiting from the OTP’s
flexibility.

The PIC16C5X products are supported by a full fea-
tured macro assembler, a software simulator, an in-cir-
cuit emulator, a low cost development programmer and
a full featured programmer. All the tools are supported
on IBM PC and compatible machines.

1.1 Applications

The PIC16C5X series fits perfectly in applications rang-
ing from high speed automotive and appliance motor
control to low power remote transmitters/receivers,
pointing devices and telecom processors. The EPROM
technology makes customizing application programs
(transmitter codes, motor speeds, receiver frequen-
cies, etc.) extremely fast and convenient. The small
footprint packages, for through hole or surface mount-
ing, make this microcontroller series perfect for applica-
tions with space limitations. Low cost, low power, high
performance ease of use and I/O flexibility make the
PIC16C5X series very versatile even in areas where no
microcontroller use has been considered before (e.g.,
timer functions, replacement of “glue” logic in larger
systems, co-processor applications).
 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 5



PIC16C5X
3.0 ARCHITECTURAL OVERVIEW  

The high performance of the PIC16C5X family can be
attributed to a number of architectural features com-
monly found in RISC microprocessors. To begin with,
the PIC16C5X uses a Harvard architecture in which
program and data are accessed on separate buses.
This improves bandwidth over traditional von Neumann
architecture where program and data are fetched on
the same bus. Separating program and data memory
further allows instructions to be sized differently than
the 8-bit wide data word. Instruction opcodes are 12
bits wide making it possible to have all single word
instructions. A 12-bit wide program memory access
bus fetches a 12-bit instruction in a single cycle. A two-
stage pipeline overlaps fetch and execution of instruc-
tions. Consequently, all instructions (33) execute in a
single cycle except for program branches. 

The PIC16C54/CR54 and PIC16C55 address 512 x 12
of program memory, the PIC16C56/CR56 address
1K x 12 of program memory, and the PIC16C57/CR57
and PIC16C58/CR58 address 2K x 12 of program
memory. All program memory is internal.

The PIC16C5X can directly or indirectly address its
register files and data memory. All special function reg-
isters including the program counter are mapped in the
data memory. The PIC16C5X has a highly orthogonal
(symmetrical) instruction set that makes it possible to
carry out any operation on any register using any
addressing mode. This symmetrical nature and lack of
‘special optimal situations’ make programming with the
PIC16C5X simple yet efficient. In addition, the learning
curve is reduced significantly.

The PIC16C5X device contains an 8-bit ALU and work-
ing register. The ALU is a general purpose arithmetic
unit. It performs arithmetic and Boolean functions
between data in the working register and any register
file.

The ALU is 8 bits wide and capable of addition, subtrac-
tion, shift and logical operations. Unless otherwise
mentioned, arithmetic operations are two's comple-
ment in nature. In two-operand instructions, typically
one operand is the W (working) register. The other
operand is either a file register or an immediate con-
stant. In single operand instructions, the operand is
either the W register or a file register.

The W register is an 8-bit working register used for ALU
operations. It is not an addressable register.

Depending on the instruction executed, the ALU may
affect the values of the Carry (C), Digit Carry (DC), and
Zero (Z) bits in the STATUS register. The C and DC bits
operate as a borrow and digit borrow out bit, respec-
tively, in subtraction. See the SUBWF and ADDWF
instructions for examples.

A simplified block diagram is shown in Figure 3-1, with
the corresponding device pins described in Table 3-1
(for PIC16C54/56/58) and Table 3-2 (for PIC16C55/
57).
 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 9
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PIC16C5X
4.3 External Crystal Oscillator Circuit

Either a prepackaged oscillator or a simple oscillator
circuit with TTL gates can be used as an external crys-
tal oscillator circuit. Prepackaged oscillators provide a
wide operating range and better stability. A well-
designed crystal oscillator will provide good perfor-
mance with TTL gates. Two types of crystal oscillator
circuits can be used: one with parallel resonance, or
one with series resonance.

Figure 4-3 shows an implementation example of a par-
allel resonant oscillator circuit. The circuit is designed
to use the fundamental frequency of the crystal. The
74AS04 inverter performs the 180-degree phase shift
that a parallel oscillator requires. The 4.7 k resistor
provides the negative feedback for stability. The 10 k
potentiometers bias the 74AS04 in the linear region.
This circuit could be used for external oscillator
designs.

FIGURE 4-3: EXAMPLE OF EXTERNAL 
PARALLEL RESONANT 
CRYSTAL OSCILLATOR 
CIRCUIT (USING XT, HS 
OR LP OSCILLATOR 
MODE)  

Figure 4-4 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental fre-
quency of the crystal. The inverter performs a 180-
degree phase shift in a series resonant oscillator cir-
cuit. The 330 k resistors provide the negative feed-
back to bias the inverters in their linear region.

FIGURE 4-4: EXAMPLE OF EXTERNAL 
SERIES RESONANT 
CRYSTAL OSCILLATOR 
CIRCUIT (USING XT, HS 
OR LP OSCILLATOR 
MODE)  
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PIC16C5X
5.1 Power-On Reset (POR)

The PIC16C5X family incorporates on-chip Power-On
Reset (POR) circuitry which provides an internal chip
RESET for most power-up situations. To use this fea-
ture, the user merely ties the MCLR/VPP pin to VDD. A
simplified block diagram of the on-chip Power-On
Reset circuit is shown in Figure 5-1. 

The Power-On Reset circuit and the Device Reset
Timer (Section 5.2) circuit are closely related. On
power-up, the RESET latch is set and the DRT is
RESET. The DRT timer begins counting once it detects
MCLR to be high. After the time-out period, which is
typically 18 ms, it will RESET the reset latch and thus
end the on-chip RESET signal.

A power-up example where MCLR is not tied to VDD is
shown in Figure 5-3. VDD is allowed to rise and stabilize
before bringing MCLR high. The chip will actually come
out of reset TDRT msec after MCLR goes high.

In Figure 5-4, the on-chip Power-On Reset feature is
being used (MCLR and VDD are tied together). The VDD

is stable before the start-up timer times out and there is
no problem in getting a proper RESET. However,
Figure 5-5 depicts a problem situation where VDD rises
too slowly. The time between when the DRT senses a
high on the MCLR/VPP pin, and when the MCLR/VPP

pin (and VDD) actually reach their full value, is too long.
In this situation, when the start-up timer times out, VDD

has not reached the VDD (min) value and the chip is,
therefore, not guaranteed to function correctly. For
such situations, we recommend that external RC cir-
cuits be used to achieve longer POR delay times
(Figure 5-2).

For more information on PIC16C5X POR, see Power-
Up Considerations - AN522 in the Embedded Control
Handbook.

The POR circuit does not produce an internal RESET
when VDD declines.

FIGURE 5-2: EXTERNAL POWER-ON 
RESET CIRCUIT (FOR 
SLOW VDD POWER-UP)

Note: When the device starts normal operation
(exits the RESET condition), device oper-
ating parameters (voltage, frequency, tem-
perature, etc.) must be met to ensure
operation. If these conditions are not met,
the device must be held in RESET until the
operating conditions are met.

C

R1

RD

MCLR

PIC16C5X

VDDVDD

• External Power-On Reset circuit is required 
only if VDD power-up is too slow. The diode D 
helps discharge the capacitor quickly when 
VDD powers down.

• R < 40 k is recommended to make sure that 
voltage drop across R does not violate the 
device electrical specification.

• R1 = 100 to 1 k will limit any current flow-
ing into MCLR from external capacitor C in the 
event of MCLR pin breakdown due to Electro-
static Discharge (ESD) or Electrical Over-
stress (EOS).
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PIC16C5X
6.2 Data Memory Organization

Data memory is composed of registers, or bytes of
RAM. Therefore, data memory for a device is specified
by its register file. The register file is divided into two
functional groups: Special Function Registers and Gen-
eral Purpose Registers.

The Special Function Registers include the TMR0 reg-
ister, the Program Counter (PC), the Status Register,
the I/O registers (ports) and the File Select Register
(FSR). In addition, Special Purpose Registers are used
to control the I/O port configuration and prescaler
options.

The General Purpose Registers are used for data and
control information under command of the instructions.

For the PIC16C54, PIC16CR54, PIC16C56 and
PIC16CR56, the register file is composed of 7 Special
Function Registers and 25 General Purpose Registers
(Figure 6-4).

For the PIC16C55, the register file is composed of 8
Special Function Registers and 24 General Purpose
Registers.

For the PIC16C57 and PIC16CR57, the register file is
composed of 8 Special Function Registers, 24 General
Purpose Registers and up to 48 additional General
Purpose Registers that may be addressed using a
banking scheme (Figure 6-5).

For the PIC16C58 and PIC16CR58, the register file is
composed of 7 Special Function Registers, 25 General
Purpose Registers and up to 48 additional General
Purpose Registers that may be addressed using a
banking scheme (Figure 6-6).

6.2.1 GENERAL PURPOSE REGISTER 
FILE

The register file is accessed either directly or indirectly
through the File Select Register (FSR). The FSR Reg-
ister is described in Section 6.7.

FIGURE 6-4: PIC16C54, PIC16CR54, 
PIC16C55, PIC16C56, 
PIC16CR56 REGISTER 
FILE MAP 
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PIC16C5X
FIGURE 8-6: BLOCK DIAGRAM OF THE TIMER0/WDT PRESCALER    
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PIC16C5X
XORLW Exclusive OR literal with W

Syntax: [label] XORLW   k

Operands: 0 k 255

Operation: (W) .XOR. k W)

Status Affected: Z

Encoding: 1111 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 regis-
ter.

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  31
d  [0,1]

Operation: (W) .XOR. (f) dest)

Status Affected: Z

Encoding: 0001 10df ffff

Description: Exclusive OR the contents of the 
W register with register 'f'. If 'd' is 0 
the result is stored in the W regis-
ter. 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
DS30453E-page 60 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
11.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:

• Integrated Development Environment

- MPLAB® IDE Software

• Assemblers/Compilers/Linkers

- MPASMTM Assembler

- MPLAB C17 and MPLAB C18 C Compilers

- MPLINKTM Object Linker/
MPLIBTM Object Librarian

• Simulators

- MPLAB SIM Software Simulator

• Emulators

- MPLAB ICE 2000 In-Circuit Emulator

- ICEPIC™ In-Circuit Emulator

• In-Circuit Debugger

- MPLAB ICD 

• Device Programmers

- PRO MATE® II Universal Device Programmer

- PICSTART® Plus Entry-Level Development
Programmer

• Low Cost Demonstration Boards

- PICDEMTM 1 Demonstration Board

- PICDEM 2 Demonstration Board

- PICDEM 3 Demonstration Board

- PICDEM 17 Demonstration Board

- KEELOQ® Demonstration Board

11.1 MPLAB Integrated Development 
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8-bit microcon-
troller market. The MPLAB IDE is a Windows®-based
application that contains:

• An interface to debugging tools

- simulator

- programmer (sold separately)

- emulator (sold separately)

- in-circuit debugger (sold separately)

• A full-featured editor

• A project manager

• Customizable toolbar and key mapping

• A status bar

• On-line help

The MPLAB IDE allows you to:

• Edit your source files (either assembly or ‘C’)

• One touch assemble (or compile) and download 
to PIC MCU emulator and simulator tools (auto-
matically updates all project information)

• Debug using:

- source files

- absolute listing file

- machine code

The ability to use MPLAB IDE with multiple debugging
tools allows users to easily switch from the cost-
effective simulator to a full-featured emulator with
minimal retraining.

11.2 MPASM Assembler

The MPASM assembler is a full-featured universal
macro assembler for all PIC MCUs.

The MPASM assembler has a command line interface
and a Windows shell. It can be used as a stand-alone
application on a Windows 3.x or greater system, or it
can be used through MPLAB IDE. The MPASM assem-
bler generates relocatable object files for the MPLINK
object linker, Intel® standard HEX files, MAP files to
detail memory usage and symbol reference, an abso-
lute LST file that contains source lines and generated
machine code, and a COD file for debugging.

The MPASM assembler features include:

• Integration into MPLAB IDE projects.

• User-defined macros to streamline assembly 
code.

• Conditional assembly for multi-purpose source 
files.

• Directives that allow complete control over the 
assembly process.

11.3 MPLAB C17 and MPLAB C18 
C Compilers

The MPLAB C17 and MPLAB C18 Code Development
Systems are complete ANSI ‘C’ compilers for
Microchip’s PIC17CXXX and PIC18CXXX family of
microcontrollers, respectively. These compilers provide
powerful integration capabilities and ease of use not
found with other compilers.

For easier source level debugging, the compilers pro-
vide symbol information that is compatible with the
MPLAB IDE memory display.
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PIC16C5X
FIGURE 12-5: TIMER0 CLOCK TIMINGS - PIC16C54/55/56/57

TABLE 12-4: TIMER0 CLOCK REQUIREMENTS - PIC16C54/55/56/57

AC Characteristics

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C  TA  +70°C for commercial

–40°C  TA  +85°C for industrial
–40°C  TA  +125°C for extended

Param
 No.

Symbol Characteristic Min Typ† Max Units Conditions

40 Tt0H T0CKI High Pulse Width 
- No Prescaler 0.5 TCY + 20* — — ns

- With Prescaler 10* — — ns

41 Tt0L T0CKI Low Pulse Width 
- No Prescaler 0.5 TCY + 20* — — ns

- With Prescaler 10* — — ns

42 Tt0P T0CKI Period 20 or TCY + 40*
          N

— — ns Whichever is greater.
N = Prescale Value

(1, 2, 4,..., 256)

* These parameters are characterized but not tested.

† Data in the Typical (“Typ”) column is at 5.0V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

T0CKI

40 41

42
Note: Please refer to Figure 12-1 for load conditions.
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PIC16C5X
1 TOSC External CLKIN Period(1) 250 — — ns XT OSC mode

250 — — ns HS OSC mode (04)

100 — — ns HS OSC mode (10)

50 — — ns HS OSC mode (20)

5.0 — — s LP OSC mode 

Oscillator Period(1) 250 — — ns RC OSC mode 

250 — 10,000 ns XT OSC mode 

250 — 250 ns HS OSC mode (04)

100 — 250 ns HS OSC mode (10)

50 — 250 ns HS OSC mode (20)

5.0 — 200 s LP OSC mode

2 Tcy Instruction Cycle Time(2) — 4/FOSC — —

3 TosL, TosH Clock in (OSC1) Low or High 
Time

50* — — ns XT oscillator

20* — — ns HS oscillator

2.0* — — s LP oscillator

4 TosR, TosF Clock in (OSC1) Rise or Fall 
Time

— — 25* ns XT oscillator

— — 25* ns HS oscillator

— — 50* ns LP oscillator

TABLE 13-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16CR54A

AC Characteristics

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C  TA  +70°C  for commercial

–40°C  TA  +85°C for industrial
–40°C  TA  +125°C for extended

Param
 No.

Symbol Characteristic Min Typ† Max Units Conditions

* These parameters are characterized but not tested.

† Data in the Typical (“Typ”) column is based on characterization results at 25C. This data is for design guid-
ance only and is not tested.

Note 1: All specified values are based on characterization data for that particular oscillator type under standard 
operating conditions with the device executing code. Exceeding these specified limits may result in an 
unstable oscillator operation and/or higher than expected current consumption.
When an external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.

2: Instruction cycle period (TCY) equals four times the input oscillator time base period.
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PIC16C5X
FIGURE 14-17: TRANSCONDUCTANCE 
(gm) OF LP OSCILLATOR 
vs. VDD

FIGURE 14-18: TRANSCONDUCTANCE 
(gm) OF XT OSCILLATOR 
vs. VDD
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PIC16C5X
15.0 ELECTRICAL CHARACTERISTICS - PIC16C54A

Absolute Maximum Ratings(†)

Ambient temperature under bias...................................................................................................... –55°C to +125°C

Storage temperature .......................................................................................................................  –65°C to +150°C

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

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

Voltage on all other pins with respect to VSS ............................................................................–0.6V to (VDD + 0.6V)

Total power dissipation(1) ............................................................................................................................... 800 mW

Max. current out of VSS pin ............................................................................................................................. 150 mA

Max. current into VDD pin ................................................................................................................................ 100 mA

Max. current into an input pin (T0CKI only)  500 A

Input clamp current, IIK (VI  < 0 or VI  > VDD)20 mA

Output clamp current, IOK (VO < 0 or VO > VDD) 20 mA

Max. output current sunk by any I/O pin ........................................................................................................... 25 mA

Max. output current sourced by any I/O pin ...................................................................................................... 20 mA

Max. output current sourced by a single I/O port (PORTA or B) ....................................................................... 50 mA

Max. output current sunk by a single I/O port (PORTA or B) ............................................................................ 50 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 "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 indi-
cated 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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PIC16C5X
FIGURE 16-9: VIH, VIL OF MCLR, T0CKI AND OSC1 (IN RC MODE) vs. VDD
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Note: These input pins have Schmitt Trigger input buffers.
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PIC16C5X
FIGURE 16-12: TYPICAL IDD vs. FREQUENCY (WDT DISABLED, RC MODE @ 100 PF, 25C)

FIGURE 16-13: MAXIMUM IDD vs. FREQUENCY 
(WDT DISABLED, RC MODE @ 100 PF, –40C to +85C)
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PIC16C5X
FIGURE 16-18: TRANSCONDUCTANCE 
(gm) OF LP OSCILLATOR 
vs. VDD

FIGURE 16-19: TRANSCONDUCTANCE 
(gm) OF XT OSCILLATOR 
vs. VDD
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PIC16C5X
17.0 ELECTRICAL CHARACTERISTICS - PIC16LC54A 

Absolute Maximum Ratings(†)

Ambient temperature under bias............................................................................................................ –55°C to +125°C

Storage temperature .............................................................................................................................  –65°C to +150°C

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

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

Voltage on all other pins with respect to VSS ................................................................................. –0.6V to (VDD + 0.6V)

Total power dissipation(1) .....................................................................................................................................800 mW

Max. current out of VSS pin ...................................................................................................................................150 mA

Max. current into VDD pin ......................................................................................................................................100 mA

Max. current into an input pin (T0CKI only) 500 A

Input clamp current, IIK (VI  < 0 or VI  > VDD) 20 mA

Output clamp current, IOK (VO < 0 or VO > VDD)  20 mA

Max. output current sunk by any I/O pin .................................................................................................................25 mA

Max. output current sourced by any I/O pin ............................................................................................................20 mA

Max. output current sourced by a single I/O (Port A, B or C) .................................................................................50 mA

Max. output current sunk by a single I/O (Port A, B or C) .......................................................................................50 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 "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 indi-
cated 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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PIC16C5X
28-Lead Skinny Plastic Dual In-line (SP) – 300 mil (PDIP)

1510515105Mold Draft Angle Bottom

1510515105Mold Draft Angle Top

10.928.898.13.430.350.320eBOverall Row Spacing §

0.560.480.41.022.019.016BLower Lead Width

1.651.331.02.065.053.040B1Upper Lead Width

0.380.290.20.015.012.008cLead Thickness

3.433.303.18.135.130.125LTip to Seating Plane

35.1834.6734.161.3851.3651.345DOverall Length

7.497.246.99.295.285.275E1Molded Package Width

8.267.877.62.325.310.300EShoulder to Shoulder Width

0.38.015A1Base to Seating Plane

3.433.303.18.135.130.125A2Molded Package Thickness

4.063.813.56.160.150.140ATop to Seating Plane

2.54.100pPitch

2828nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units
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eB
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A2

B

B1

A

A1

Notes:

JEDEC Equivalent:  MO-095
Drawing No. C04-070

* Controlling Parameter

Dimension D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 
.010” (0.254mm) per side. 

§ 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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PIC16C5X
ON-LINE SUPPORT

Microchip provides on-line support on the Microchip
World Wide Web (WWW) site.

The web site is used by Microchip as a means to make
files and information easily available to customers. To
view the site, the user must have access to the Internet
and a web browser, such as Netscape or Microsoft
Explorer. Files are also available for FTP download
from our FTP site.

Connecting to the Microchip Internet Web Site      

The Microchip web site is available by using your
favorite Internet browser to attach to: 

www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to: 

ftp://ftp.microchip.com

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

• Latest Microchip Press Releases

• Technical Support Section with Frequently Asked 
Questions 

• Design Tips

• Device Errata

• Job Postings

• Microchip Consultant Program Member Listing

• Links to other useful web sites related to 
Microchip Products

• Conferences for products, Development Systems, 
technical information and more

• Listing of seminars and events
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