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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.
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microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
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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-
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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.

Types of "Embedded - Microcontrollers"
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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
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
10.0 INSTRUCTION SET SUMMARY

Each PIC16C5X instruction is a 12-bit word divided into
an OPCODE, which specifies the instruction type and
one or more operands which further specify the opera-
tion of the instruction. The PIC16C5X instruction set
summary in Table 10-2 groups the instructions into
byte-oriented, bit-oriented, and literal and control oper-
ations. Table 10-1 shows the opcode field descriptions.

For byte-oriented instructions, 'f' represents a file reg-
ister designator and 'd' represents a destination desig-
nator. The file register designator is used to specify
which one of the 32 file registers in that bank is to be
used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If 'd' is '0', the result is
placed in the W register. If 'd' is '1', the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, 'b' represents a bit field
designator which selects the number of the bit affected
by the operation, while 'f' represents the number of the
file in which the bit is located.

For literal and control operations, 'k' represents an
8 or 9-bit constant or literal value.

TABLE 10-1: OPCODE FIELD 
DESCRIPTIONS

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true or the pro-
gram counter is changed as a result of an instruction.
In this case, the execution takes two instruction cycles.
One instruction cycle consists of four oscillator periods.
Thus, for an oscillator frequency of 4 MHz, the normal
instruction execution time would be 1 s. If a condi-
tional test is true or the program counter is changed as
a result of an instruction, the instruction execution time
would be 2 s.

Figure 10-1 shows the three general formats that the
instructions can have. All examples in the figure use
the following format to represent a hexadecimal num-
ber:

0xhhh

where 'h' signifies a hexadecimal digit. 

FIGURE 10-1: GENERAL FORMAT FOR 
INSTRUCTIONS   

Field Description

f Register file address (0x00 to 0x1F)
W Working register (accumulator)
b Bit address within an 8-bit file register
k Literal field, constant data or label
x Don't care location (= 0 or 1) 

The assembler will generate code with x = 0.  
It is the recommended form of use for com-
patibility with all Microchip software tools.

d Destination select; 
d = 0 (store result in W)
d = 1 (store result in file register 'f')

Default is d = 1
label Label name
TOS Top of Stack
PC Program Counter
WDT Watchdog Timer Counter
TO Time-out bit
PD Power-down bit
dest Destination, either the W register or the 

specified register file location
[  ] Options
(  ) Contents
 Assigned to
< > Register bit field
 In the set of

italics User defined term (font is courier)

Byte-oriented file register operations

11                           6    5    4                              0

d = 0 for destination W

OPCODE            d              f (FILE #)

d = 1 for destination f
f = 5-bit file register address

Bit-oriented file register operations

11                           8  7         5   4                       0

OPCODE          b (BIT #)        f (FILE #)

b = 3-bit bit address
f  = 5-bit file register address

Literal and control operations (except GOTO)

11                                  8    7                             0

OPCODE                              k (literal)

k  = 8-bit immediate value

Literal and control operations - GOTO instruction

11                                 9    8                             0

OPCODE                              k (literal)

k  = 9-bit immediate value
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PIC16C5X
SUBWF Subtract W from f

Syntax: [label] SUBWF   f,d

Operands: 0 f 31
d  [0,1]

Operation: (f) – (W) dest)

Status Affected: C, DC, Z

Encoding: 0000 10df ffff

Description: Subtract (2’s complement method) 
the W register from register 'f'. If 'd' 
is 0 the result is stored in the W 
register. If 'd' is 1 the result is 
stored back in register 'f'.

Words: 1

Cycles: 1

Example 1: SUBWF   REG1, 1

Before Instruction
REG1 = 3
W = 2
C = ?

After Instruction
REG1 = 1
W = 2
C = 1        ; result is positive

Example 2:
Before Instruction

REG1 = 2
W = 2
C = ?

After Instruction
REG1 = 0
W = 2
C = 1        ; result is zero

Example 3:
Before Instruction
REG1 = 1
W = 2
C = ?

After Instruction
REG1 = 0xFF
W = 2
C = 0        ; result is negative

SWAPF Swap Nibbles in f

Syntax: [ label ] SWAPF  f,d

Operands: 0  f  31
d  [0,1]

Operation: (f<3:0>)  (dest<7:4>);
(f<7:4>)  (dest<3:0>)

Status Affected: None

Encoding: 0011 10df ffff

Description: The upper and lower nibbles of 
register 'f' are exchanged. If 'd' is 0 
the result is placed in W register. If 
'd' is 1 the result is placed in 
register 'f'.

Words: 1

Cycles: 1

Example SWAPF REG1, 0

Before Instruction
REG1 = 0xA5

After Instruction
REG1 = 0xA5
W = 0x5A

TRIS Load TRIS Register

Syntax: [ label ] TRIS f

Operands: f = 5, 6 or 7

Operation: (W)  TRIS register f

Status Affected: None

Encoding: 0000 0000 0fff

Description: TRIS register 'f' (f = 5, 6, or 7) is 
loaded with the contents of the W 
register.

Words: 1

Cycles: 1

Example TRIS PORTB

Before Instruction
W = 0xA5

After Instruction
TRISB = 0xA5
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PIC16C5X
12.4 DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial)
PIC16C54/55/56/57-RCI, XTI, 10I, HSI, LPI (Industrial)

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

–40°C  TA  +85°C for industrial

Param
No.

Symbol Characteristic/Device Min Typ† Max Units Conditions

D030 VIL Input Low Voltage
I/O ports
MCLR (Schmitt Trigger)
T0CKI (Schmitt Trigger)
OSC1 (Schmitt Trigger)
OSC1 (Schmitt Trigger)

VSS

VSS

VSS

VSS

VSS

—
—
—
—
—

0.2 VDD

0.15 VDD

0.15 VDD

0.15 VDD

0.3 VDD

V
V
V
V
V

Pin at hi-impedance

PIC16C5X-RC only(3)

PIC16C5X-XT, 10, HS, LP

D040 VIH Input High Voltage
I/O ports
I/O ports
I/O ports
MCLR (Schmitt Trigger)
T0CKI (Schmitt Trigger)
OSC1 (Schmitt Trigger)
OSC1 (Schmitt Trigger)

0.45 VDD

2.0
0.36 VDD

0.85 VDD

0.85 VDD

0.85 VDD

0.7 VDD

—
—
—
—
—
—
—

VDD

VDD

VDD

VDD

VDD

VDD

VDD

V
V
V
V
V
V
V

For all VDD(4)

4.0V < VDD  5.5V(4)

VDD > 5.5V

PIC16C5X-RC only(3)

PIC16C5X-XT, 10, HS, LP

D050 VHYS Hysteresis of Schmitt 
Trigger inputs

0.15 VDD* — — V

D060 IIL Input Leakage Current(1,2)

I/O ports

MCLR
MCLR
T0CKI
OSC1

–1

–5
—
–3
–3

0.5

—
0.5
0.5
0.5

+1

—
+5
+3
+3

A

A
A
A
A

For VDD  5.5V:
VSS  VPIN  VDD, 
pin at hi-impedance
VPIN = VSS + 0.25V
VPIN = VDD

VSS  VPIN  VDD

VSS  VPIN  VDD,
PIC16C5X-XT, 10, HS, LP

D080 VOL Output Low Voltage
I/O ports
OSC2/CLKOUT

—
—

—
—

0.6
0.6

V
V

IOL = 8.7 mA, VDD = 4.5V
IOL = 1.6 mA, VDD = 4.5V, 
PIC16C5X-RC

D090 VOH Output High Voltage(2)

I/O ports
OSC2/CLKOUT

VDD – 0.7
VDD – 0.7

—
—

—
—

V
V

IOH = –5.4 mA, VDD = 4.5V
IOH = –1.0 mA, VDD = 4.5V, 
PIC16C5X-RC

* These parameters are characterized but not tested.

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

Note 1: The leakage current on the MCLR/VPP pin is strongly dependent on the applied voltage level. The specified 
levels represent normal operating conditions. Higher leakage current may be measured at different input 
voltage.

2: Negative current is defined as coming out of the pin.
3: For PIC16C5X-RC devices, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the 

PIC16C5X be driven with external clock in RC mode.
4: The user may use the better of the two specifications.
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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
FIGURE 14-6: MAXIMUM IPD vs. VDD,
WATCHDOG DISABLED 

FIGURE 14-7: TYPICAL IPD vs. VDD,
WATCHDOG ENABLED 

FIGURE 14-8: MAXIMUM IPD vs. VDD,
WATCHDOG ENABLED 
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IPD, with WDT enabled, has two components:
The leakage current, which increases with higher temper-
ature, and the operating current of the WDT logic, which
increases with lower temperature. At –40C, the latter
dominates explaining the apparently anomalous behav-
ior.

Typical:  statistical mean @ 25°C
Maximum:  mean + 3s (-40°C to 125°C) 
Minimum:   mean – 3s (-40°C to 125°C)
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PIC16C5X
IPD Power-down Current(2)

D006 PIC16LC5X —
—
—
—

2.5
0.25
2.5

0.25

12
4.0
14
5.0

A
A
A
A

VDD = 2.5V, WDT enabled, Commercial
VDD = 2.5V, WDT disabled, Commercial
VDD = 2.5V, WDT enabled, Industrial
VDD = 2.5V, WDT disabled, Industrial

D006A PIC16C5X —
—
—
—

4.0
0.25
5.0
0.3

12
4.0
14
5.0

A
A
A
A

VDD = 3.0V, WDT enabled, Commercial
VDD = 3.0V, WDT disabled, Commercial
VDD = 3.0V, WDT enabled, Industrial
VDD = 3.0V, WDT disabled, Industrial

15.1 DC Characteristics: PIC16C54A-04, 10, 20 (Commercial) 
PIC16C54A-04I, 10I, 20I (Industrial)
PIC16LC54A-04 (Commercial)
PIC16LC54A-04I (Industrial)

PIC16LC54A-04
PIC16LC54A-04I

(Commercial, Industrial)

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

–40°C  TA  +85°C for industrial

PIC16C54A-04, 10, 20
PIC16C54A-04I, 10I, 20I

(Commercial, Industrial)

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

–40°C  TA  +85°C for industrial

Param
No.

Symbol Characteristic/Device Min Typ† Max Units Conditions

Legend: Rows with standard voltage device data only are shaded for improved readability.

* These parameters are characterized but not tested.

† Data in “Typ” column is based on characterization results at 25°C. This data is for design guidance only and
is 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 bus 

loading, oscillator type, bus rate, internal code execution pattern and temperature also have an impact on 
the current consumption.
a) The test conditions for all IDD measurements in active Operation mode are: OSC1 = external square

wave, from rail-to-rail; all I/O pins tristated, pulled to VSS, T0CKI = VDD, MCLR = VDD; WDT enabled/
disabled as specified. 

b) For standby current measurements, the conditions are the same, except that the device is in SLEEP
mode. The power-down current in SLEEP mode does not depend on the oscillator type. 

3: Does not include current through REXT. The current through the resistor can be estimated by the formula: 
IR = VDD/2REXT (mA) with REXT in k.
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PIC16C5X
1 TOSC External CLKIN Period(1) 250 — — ns XT OSC mode

500 — — ns XT OSC mode (PIC16LV54A)

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

500 — — ns RC OSC mode (PIC16LV54A)

250 — 10,000 ns XT OSC mode

500 — — ns XT OSC mode (PIC16LV54A)

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

85* — — 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 15-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16C54A

AC Characteristics

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

–40C  TA  +85C for industrial
–20C  TA  +85C for industrial - PIC16LV54A-02I
–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 25C. 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 15-5: TIMER0 CLOCK TIMINGS - PIC16C54A

TABLE 15-4: TIMER0 CLOCK REQUIREMENTS - PIC16C54A 

AC Characteristics

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

–40C  TA  +85C for industrial
–20C  TA  +85C for industrial - PIC16LV54A-02I
–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 5V, 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 15-1 for load conditions.
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PIC16C5X
16.0 DEVICE CHARACTERIZATION - PIC16C54A

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 16-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE

TABLE 16-1: RC OSCILLATOR FREQUENCIES

CEXT REXT
Average

Fosc @ 5 V, 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 1.6 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

1.06

1.04

1.02

1.00

0.98

0.96

0.94

0.92

0.90

0 20 25 30 40 50 70

T(C)

Frequency normalized to +25C

VDD = 5.5V

VDD = 3.5V

REXT  10 kW

CEXT = 100 pF

0.88

1.08

6010
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PIC16C5X
FIGURE 16-12: TYPICAL IDD vs. FREQUENCY (WDT DISABLED, RC MODE @ 100 PF, 25C)

FIGURE 16-13: MAXIMUM IDD vs. FREQUENCY 
(WDT DISABLED, RC MODE @ 100 PF, –40C to +85C)
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PIC16C5X
FIGURE 16-16: WDT TIMER TIME-OUT 
PERIOD vs. VDD(1)   

FIGURE 16-17: TRANSCONDUCTANCE 
(gm) OF HS OSCILLATOR 
vs. VDD 
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Maximum:  mean + 3s (-40°C to 125°C) 
Minimum:   mean – 3s (-40°C to 125°C)
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Typical:  statistical mean @ 25°C
Maximum:  mean + 3s (-40°C to 125°C) 
Minimum:   mean – 3s (-40°C to 125°C)
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PIC16C5X
17.3 DC Characteristics: PIC16C54C/C55A/C56A/C57C/C58B-04, 20 (Commercial, Industrial, Extended) 

PIC16LC54C/LC55A/LC56A/LC57C/LC58B-04 (Commercial, Industrial) 

PIC16CR54C/CR56A/CR57C/CR58B-04, 20 (Commercial, Industrial, Extended)

PIC16LCR54C/LCR56A/LCR57C/LCR58B-04 (Commercial, Industrial)

DC 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

D030 VIL Input Low Voltage
I/O Ports
I/O Ports
MCLR (Schmitt Trigger)
T0CKI (Schmitt Trigger)
OSC1 (Schmitt Trigger)
OSC1

VSS

VSS

VSS

VSS

VSS

VSS

—
—
—
—
—
—

0.8 V
0.15 VDD

0.15 VDD

0.15 VDD

0.15 VDD

0.3 VDD

V
V
V
V
V
V

4.5V <VDD  5.5V
Otherwise

RC mode only(3)

XT, HS and LP modes

D040 VIH Input High Voltage
I/O ports
I/O ports
MCLR (Schmitt Trigger)
T0CKI (Schmitt Trigger)
OSC1 (Schmitt Trigger)
OSC1

2.0
0.25 VDD+0.8

0.85 VDD

0.85 VDD

0.85 VDD

0.7 VDD

—
—
—
—
—
—

VDD

VDD

VDD

VDD

VDD

VDD

V
V
V
V
V
V

4.5V < VDD 5.5V
Otherwise

RC mode only(3)

XT, HS and LP modes

D050 VHYS Hysteresis of Schmitt 
Trigger inputs

0.15 VDD* — — V

D060 IIL Input Leakage Current(1,2)

I/O ports

MCLR
MCLR
T0CKI
OSC1 

-1.0

-5.0

-3.0
-3.0

0.5

—
0.5
0.5
0.5

+1.0

+5.0
+3.0
+3.0
—

A

A
A
A
A

For VDD 5.5V:
VSS   VPIN  VDD,

pin at hi-impedance
VPIN = VSS +0.25V
VPIN = VDD

VSS  VPIN VDD

VSS  VPIN  VDD,

XT, HS and LP modes

D080 VOL Output Low Voltage
I/O ports
OSC2/CLKOUT

—
—

—
—

0.6
0.6

V
V

IOL = 8.7 mA, VDD = 4.5V 
IOL = 1.6 mA, VDD = 4.5V, 
RC mode only

D090 VOH Output High Voltage(2)

I/O ports
OSC2/CLKOUT

VDD - 0.7
VDD - 0.7

—
—

—
—

V
V

IOH = -5.4 mA, VDD = 4.5V 
IOH = -1.0 mA, VDD = 4.5V, 
RC mode only

* These parameters are characterized but not tested.

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

Note 1: The leakage current on the MCLR/VPP pin is strongly dependent on the applied voltage level. The specified 
levels represent normal operating conditions. Higher leakage current may be measured at different input 
voltage.

2: Negative current is defined as coming out of the pin.
3: For the RC mode, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the PIC16C5X 

be driven with external clock in RC mode.
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PIC16C5X
FIGURE 18-8: VTH (INPUT THRESHOLD TRIP POINT VOLTAGE) OF I/O PINS vs. VDD

FIGURE 18-9: VIH, VIL OF MCLR, T0CKI AND OSC1 (IN RC MODE) vs. VDD
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Typical:  statistical mean @ 25°C
Maximum:  mean + 3s (-40°C to 125°C) 
Minimum:   mean – 3s (-40°C to 125°C)
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4.0

4.5

VIH min (–40C to +85C)

VIH max (–40C to +85C)

VIH typ +25C

VIL min (–40C to +85C)

VIL max (–40C to +85C)

VIL typ +25C

Typical:  statistical mean @ 25°C
Maximum:  mean + 3s (-40°C to 125°C) 
Minimum:   mean – 3s (-40°C to 125°C)

Note: These input pins have Schmitt Trigger input buffers.
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PIC16C5X
FIGURE 18-10: VTH (INPUT THRESHOLD TRIP POINT VOLTAGE) OF OSC1 INPUT  (IN XT, HS 
AND LP MODES) vs. VDD

FIGURE 18-11: TYPICAL IDD vs. FREQUENCY (WDT DISABLED, RC MODE @ 20 PF, 25C)
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TYPICAL IDD vs FREQ(RC MODE @ 20pF/25C)
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Typical:  statistical mean @ 25°C
Maximum:  mean + 3s (-40°C to 125°C) 
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PIC16C5X
19.0 ELECTRICAL CHARACTERISTICS - PIC16LC54C 40MHz

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
FIGURE 20-9: IOL vs. VOL, VDD = 5 V
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DS30453E-page 170 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
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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