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Welcome to E-XFL.COM

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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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
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 

File Address

00h

01h

02h

03h

04h

05h

06h

07h

1Fh

INDF(1)

TMR0

PCL

STATUS

FSR

PORTA

PORTB

 
General
Purpose
Registers

Note 1: Not a physical register. See 
Section 6.7.

2: PIC16C55 only, in all other devices this 
is implemented as a a general purpose 
register.

PORTC(2)

08h
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PIC16C5X
6.2.2 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions to control the opera-
tion of the device (Table 6-1).

The Special Registers can be classified into two sets.
The Special Function Registers associated with the
“core” functions are described in this section. Those
related to the operation of the peripheral features are
described in the section for each peripheral feature.

TABLE 6-1: SPECIAL FUNCTION REGISTER SUMMARY

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

Reset

Details 
on Page

N/A TRIS I/O Control Registers (TRISA, TRISB, TRISC) 1111 1111 35

N/A OPTION Contains control bits to configure Timer0 and Timer0/WDT prescaler --11 1111 30

00h INDF Uses contents of FSR to address data memory (not a physical register) xxxx xxxx 32

01h TMR0 Timer0 Module Register xxxx xxxx 38

02h(1) PCL Low order 8 bits of PC 1111 1111 31

03h STATUS PA2 PA1 PA0 TO PD Z DC C 0001 1xxx 29

04h FSR Indirect data memory address pointer 1xxx xxxx(3) 32

05h PORTA — — — — RA3 RA2 RA1 RA0 ---- xxxx 35

06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 xxxx xxxx 35

07h(2) PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RC0 xxxx xxxx 35

Legend: x = unknown, u = unchanged, – = unimplemented, read as '0' (if applicable). Shaded cells = unimplemented or unused
Note 1: The upper byte of the Program Counter is not directly accessible. See Section 6.5 for an explanation of how to access 

these bits.
2: File address 07h is a General Purpose Register on the PIC16C54, PIC16CR54, PIC16C56, PIC16CR56, PIC16C58 and 

PIC16CR58.
3: These values are valid for PIC16C57/CR57/C58/CR58. For the PIC16C54/CR54/C55/C56/CR56, the value on RESET is 

111x xxxx and for MCLR and WDT Reset, the value is 111u uuuu.
DS30453E-page 28 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
NOTES:
DS30453E-page 34 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
NOTES:
DS30453E-page 42 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
9.0 SPECIAL FEATURES OF THE 
CPU

What sets a microcontroller apart from other proces-
sors are special circuits that deal with the needs of real-
time applications. The PIC16C5X family of microcon-
trollers have a host of such features intended to maxi-
mize system reliability, minimize cost through
elimination of external components, provide power sav-
ing operating modes and offer code protection. These
features are:

• Oscillator Selection (Section 4.0)

• RESET (Section 5.0)

• Power-On Reset (Section 5.1)

• Device Reset Timer (Section 5.2)

• Watchdog Timer (WDT) (Section 9.2)

• SLEEP (Section 9.3)

• Code protection (Section 9.4)

• ID locations (Section 9.5)

The PIC16C5X Family has a Watchdog Timer which
can be shut off only through configuration bit WDTE. It
runs off of its own RC oscillator for added reliability.
There is an 18 ms delay provided by the Device Reset
Timer (DRT), intended to keep the chip in RESET until
the crystal oscillator is stable. With this timer on-chip,
most applications need no external RESET circuitry.

The SLEEP mode is designed to offer a very low cur-
rent Power-down mode. The user can wake up from
SLEEP through external RESET or through a Watch-
dog Timer time-out. Several oscillator options are also
made available to allow the part to fit the application.
The RC oscillator option saves system cost while the
LP crystal option saves power. A set of configuration
bits are used to select various options.
 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 43



PIC16C5X
9.2 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on-chip
RC oscillator which does not require any external com-
ponents. This RC oscillator is separate from the RC
oscillator of the OSC1/CLKIN pin. That means that the
WDT will run even if the clock on the OSC1/CLKIN and
OSC2/CLKOUT pins have been stopped, for example,
by execution of a SLEEP instruction. During normal
operation or SLEEP, a WDT Reset or Wake-up Reset
generates a device RESET. 

The TO bit (STATUS<4>) will be cleared upon a Watch-
dog Timer Reset (Section 6.3).

The WDT can be permanently disabled by program-
ming the configuration bit WDTE as a '0' (Section 9.1).
Refer to the PIC16C5X Programming Specifications
(Literature Number DS30190) to determine how to
access the configuration word.

9.2.1 WDT PERIOD

An 8-bit counter is available as a prescaler for the
Timer0 module (Section 8.2), or as a postscaler for the
Watchdog Timer (WDT), respectively. For simplicity,
this counter is being referred to as “prescaler” through-
out this data sheet. Note that the prescaler may be
used by either the Timer0 module or the WDT, but not

both. Thus, a prescaler assignment for the Timer0
module means that there is no prescaler for the WDT,
and vice-versa.

The PSA and PS<2:0> bits (OPTION<3:0>) determine
prescaler assignment and prescale ratio (Section 6.4).

The WDT has a nominal time-out period of 18 ms (with
no prescaler). If a longer time-out period is desired, a
prescaler with a division ratio of up to 1:128 can be
assigned to the WDT (under software control) by writ-
ing to the OPTION register. Thus, time-out a period of
a nominal 2.3 seconds can be realized. These periods
vary with temperature, VDD and part-to-part process
variations (see Device Characterization).

Under worst case conditions (VDD = Min., Temperature
= Max., WDT prescaler = 1:128), it may take several
seconds before a WDT time-out occurs.

9.2.2 WDT PROGRAMMING 
CONSIDERATIONS

The CLRWDT instruction clears the WDT and the pres-
caler, if assigned to the WDT, and prevents it from tim-
ing out and generating a device RESET. 

The SLEEP instruction RESETS the WDT and the pres-
caler, if assigned to the WDT. This gives the maximum
SLEEP time before a WDT Wake-up Reset. 

FIGURE 9-1: WATCHDOG TIMER BLOCK DIAGRAM 

TABLE 9-1: SUMMARY OF REGISTERS ASSOCIATED WITH THE WATCHDOG TIMER

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

Power-On 
Reset

Value on 
MCLR and 
WDT Reset

N/A OPTION — — Tosc Tose PSA PS2 PS1 PS0 --11 1111 --11 1111

Legend: u = unchanged, - = unimplemented, read as '0'. Shaded cells not used by Watchdog Timer.

10

1

0

From TMR0 Clock Source

To TMR0

WDT Enable

EPROM Bit

PSA

WDT 

Time-out

PS2:PS0

PSAMUX

8 - to - 1 MUX

M

U

X

Watchdog

Timer

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

Prescaler
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PIC16C5X
CALL Subroutine Call

Syntax: [ label ]   CALL   k

Operands: 0  k  255

Operation: (PC) + 1 TOS;
k  PC<7:0>;
(STATUS<6:5>)  PC<10:9>;
0  PC<8>

Status Affected: None

Encoding: 1001 kkkk kkkk

Description: Subroutine call. First, return 
address (PC+1) is pushed onto the 
stack. The eight bit immediate 
address is loaded into PC bits 
<7:0>. The upper bits PC<10:9> 
are loaded from STATUS<6:5>, 
PC<8> is cleared. CALL is a two-
cycle instruction.

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  31

Operation: 00h  (f);
1  Z

Status Affected: Z

Encoding: 0000 011f 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

CLRW Clear W

Syntax: [ label ]   CLRW

Operands: None

Operation: 00h  (W);
1  Z

Status Affected: Z

Encoding: 0000 0100 0000

Description: The W register is cleared. Zero bit 
(Z) is set.

Words: 1

Cycles: 1

Example: CLRW

Before Instruction
W = 0x5A

After Instruction
W = 0x00
Z = 1

CLRWDT Clear Watchdog Timer

Syntax: [ label ]   CLRWDT

Operands: None

Operation: 00h  WDT;
0  WDT prescaler (if assigned);
1  TO;
1  PD

Status Affected: TO, PD

Encoding: 0000 0000 0100

Description: The CLRWDT instruction resets the 
WDT. It also resets the prescaler, if 
the prescaler is assigned to the 
WDT and not Timer0. Status bits 
TO and PD are set.

Words: 1

Cycles: 1

Example: CLRWDT

Before Instruction
WDT counter = ?

After Instruction
WDT counter = 0x00
WDT prescaler = 0
TO = 1
PD = 1
 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 53



PIC16C5X
FIGURE 13-5: TIMER0 CLOCK TIMINGS - PIC16CR54A 

TABLE 13-4: TIMER0 CLOCK 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

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 13.1 for load conditions.
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PIC16C5X
FIGURE 14-19: PORTA, B AND C IOH vs. 
VOH, VDD = 3 V

FIGURE 14-20: PORTA, B AND C IOH vs. 
VOH, VDD = 5 V
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PIC16C5X
18.0 DEVICE CHARACTERIZATION - PIC16LC54A

The graphs and tables provided following this note are a statistical summary based on a limited number of samples and
are provided for informational purposes only. The performance characteristics listed herein are not tested or guaran-
teed. In some graphs or tables, the data presented may be outside the specified operating range (e.g., outside specified
power supply range) and therefore outside the warranted range.

 “Typical” represents the mean of the distribution at 25°C. “Maximum” or “minimum” represents (mean + 3) or (mean
– 3) respectively, where  is a standard deviation, over the whole temperature range.

FIGURE 18-1: TYPICAL RC OSCILLATOR FREQUENCY VS. TEMPERATURE

TABLE 18-1: RC OSCILLATOR FREQUENCIES

CEXT REXT
Average

Fosc @ 5V, 25C

20 pF 3.3K 5 MHz ± 27%

5K 3.8 MHz ± 21%

10K 2.2 MHz ± 21%

100K 262 kHz ± 31%

100 pF 3.3K 1.63 MHz ± 13%

5K 1.2 MHz ± 13%

10K 684 kHz ± 18%

100K 71 kHz ± 25%

300 pF 3.3K 660 kHz ± 10%

5.0K 484 kHz ± 14%

10K 267 kHz ± 15%

100K 29 kHz ± 19%

The frequencies are measured on DIP packages.

The percentage variation indicated here is part-to-part variation due to normal process distribution. The variation 
indicated is ±3 standard deviation from average value for VDD = 5V.

FOSC

FOSC (25C)

1.10

1.08

1.06

1.04

1.02

1.00

0.98

0.96

0.94

0.92

0.90

0 10 20 25 30 40 50 60 70
T(C)

Frequency normalized to +25C

VDD = 5.5V

VDD = 3.5V

REXT  10 kW

CEXT = 100 pF

0.88
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PIC16C5X
19.4 Timing Diagrams and Specifications

FIGURE 19-3: EXTERNAL CLOCK TIMING - PIC16C5X-40    

TABLE 19-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16C5X-40

AC Characteristics
Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0C  TA  +70C for commercial

Param
No.

Symbol Characteristic Min Typ† Max Units Conditions

FOSC External CLKIN Frequency(1) 20 — 40 MHz HS OSC mode

1 TOSC External CLKIN Period(1) 25 — — ns HS OSC mode

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

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

6.0* — — ns HS oscillator

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

— — 6.5* ns HS oscillator

* These parameters are characterized but not tested.

† Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

Note 1: All specified values are based on characterization data for that particular oscillator type under standard oper-
ating 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.

OSC1

CLKOUT

Q4 Q1 Q2 Q3 Q4 Q1

1 3 3
4 4

2
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PIC16C5X
FIGURE 20-6: TYPICAL IDD vs. VDD (40 MHZ, WDT DISABLED, HS MODE, 70C)
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PIC16C5X
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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28-Lead Skinny Plastic Dual In-line (SP) – 300 mil (PDIP)

1510515105Mold Draft Angle Bottom

1510515105Mold 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

2

1

D

n

E1

c

eB



E



p

L

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
PRODUCT IDENTIFICATION SYSTEM

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

Sales and Support

PART NO. X /XX XXX

PatternPackageTemperature
Range

Device

   

Device PIC16C54 PIC16C54T(2)

PIC16C54A PIC16C54AT(2)

PIC16CR54A PIC16CR54AT(2)

PIC16C54C PIC16C54CT(2)

PIC16CR54C PIC16CR54CT(2)

PIC16C55 PIC16C55T(2)

PIC16C55A PIC16C55AT(2)

PIC16C56 PIC16C56T(2)

PIC16C56A PIC16C56AT(2)

PIC16CR56A PIC16CR56AT(2)

PIC16C57 PIC16C57T(2)

PIC16C57C PIC16C57CT(2)

PIC16CR57C PIC16CR57CT(2)

PIC16C58B PIC16C58BT(2)

PIC16CR58B PIC16CR58BT(2)

Frequency Range/
Oscillator Type

RC Resistor Capacitor
LP Low Power Crystal
XT Standard Crystal/Resonator
HS High Speed Crystal
02 200 KHz (LP) or 2 MHz (XT and RC)
04 200 KHz (LP) or 4 MHz (XT and RC)
10 10 MHz (HS only)
20 20 MHz (HS only)
40 40 MHz (HS only)
b(4) No oscillator type for JW packages(3)

*RC/LP/XT/HS are for 16C54/55/56/57 devices only
-02 is available for 16LV54A only
-04/10/20 options are available for all other devices
-40 is available for 16C54C/55A/56A/57C/58B devices only

Temperature Range b(4) = 0C to +70C
I = -40C to +85C
E = -40C to +125C

Package S = Die in Waffle Pack
JW = 28-pin 600 mil/18-pin 300 mil windowed CER-

DIP(3)

P = 28-pin 600 mil/18-pin 300 mil PDIP
SO = 300 mil SOIC
SS = 209 mil SSOP
SP = 28-pin 300 mil Skinny PDIP

*See Section 21 for additional package information.

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

Examples:

a) PIC16C55A - 04/P 301 = Commercial Temp.,
PDIP package, 4 MHz, standard VDD limits,
QTP pattern #301

b) PIC16LC54C - 04I/SO Industrial Temp., SOIC
package, 200 kHz, extended VDD limits

c) PIC16C57 - RC/SP = RC Oscillator, commer-
cial temp, skinny PDIP package, 4 MHz, stan-
dard VDD limits

d) PIC16C58BT -40/SS 123 = commercial
temp, SSOP package in tape and reel, 4
MHz, extended VDD limits, ROM pattern
#123

Note 1: C = normal voltage range 
LC = extended

2: T = in tape and reel - SOIC and SSOP 
packages only

3: JW Devices are UV erasable and can be 
programmed to any device configura-
tion. JW Devices meet the electrical 
requirements of each oscillator type, 
including LC devices.

4: b = Blank

XX

Frequency
Range/OSC
Type

-

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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