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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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Data Converters -
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PIC16C5X
TABLE 1-1: PIC16C5X FAMILY OF DEVICES

Features PIC16C54 PIC16CR54 PIC16C55 PIC16C56 PIC16CR56

Maximum Operation Frequency 40 MHz 20 MHz 40 MHz 40 MHz 20 MHz

EPROM Program Memory (x12 words) 512 — 512 1K —

ROM Program Memory (x12 words) — 512 — — 1K

RAM Data Memory (bytes) 25 25 24 25 25

Timer Module(s) TMR0 TMR0 TMR0 TMR0 TMR0

I/O Pins 12 12 20 12 12

Number of Instructions 33 33 33 33 33

Packages 18-pin DIP,
SOIC; 

20-pin SSOP

18-pin DIP,
SOIC; 

20-pin SSOP

28-pin DIP, 
SOIC; 

28-pin SSOP

18-pin DIP, 
SOIC; 

20-pin SSOP

18-pin DIP, 
SOIC; 

20-pin SSOP

All PIC® Family devices have Power-on Reset, selectable Watchdog Timer, selectable Code Protect and high 
I/O current capability.

Features PIC16C57 PIC16CR57 PIC16C58 PIC16CR58

Maximum Operation Frequency 40 MHz 20 MHz 40 MHz 20 MHz

EPROM Program Memory (x12 words) 2K — 2K —

ROM Program Memory (x12 words) — 2K — 2K

RAM Data Memory (bytes) 72 72 73 73

Timer Module(s) TMR0 TMR0 TMR0 TMR0

I/O Pins 20 20 12 12

Number of Instructions 33 33 33 33

Packages 28-pin DIP, SOIC; 
28-pin SSOP

28-pin DIP, SOIC; 
28-pin SSOP

18-pin DIP, SOIC; 
20-pin SSOP

18-pin DIP, SOIC; 
20-pin SSOP

All PIC® Family devices have Power-on Reset, selectable Watchdog Timer, selectable Code Protect and high 
I/O current capability.
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PIC16C5X
FIGURE 3-1: PIC16C5X SERIES BLOCK DIAGRAM 
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PIC16C5X
6.4 OPTION Register

The OPTION Register is a 6-bit wide, write-only regis-
ter which contains various control bits to configure the
Timer0/WDT prescaler and Timer0.

By executing the OPTION instruction, the contents of
the W Register will be transferred to the OPTION Reg-
ister. A RESET sets the OPTION<5:0> bits.

REGISTER 6-2: OPTION REGISTER     

U-0 U-0 W-1 W-1 W-1 W-1 W-1 W-1

— — T0CS TOSE PSA PS2 PS1 PS0

bit 7 bit 0

bit 7-6: Unimplemented: Read as ‘0’

bit 5: T0CS: Timer0 clock source select bit

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

bit 4: T0SE: Timer0 source edge select bit

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

bit 3: PSA: Prescaler assignment bit

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

bit 2-0: PS<2:0>: Prescaler rate select bits

Legend:

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

-n = Value at POR 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 Timer0 Rate WDT Rate 
DS30453E-page 30 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
7.0 I/O PORTS

As with any other register, the I/O Registers can be
written and read under program control. However, read
instructions (e.g., MOVF PORTB,W) always read the I/O
pins independent of the pin’s input/output modes. On
RESET, all I/O ports are defined as input (inputs are at
hi-impedance) since the I/O control registers (TRISA,
TRISB, TRISC) are all set.

7.1 PORTA

PORTA is a 4-bit I/O Register. Only the low order 4 bits
are used (RA<3:0>). Bits 7-4 are unimplemented and
read as '0's.

7.2 PORTB

PORTB is an 8-bit I/O Register (PORTB<7:0>).

7.3 PORTC

PORTC is an 8-bit I/O Register for PIC16C55,
PIC16C57 and PIC16CR57.

PORTC is a General Purpose Register for PIC16C54,
PIC16CR54, PIC16C56, PIC16CR56, PIC16C58 and
PIC16CR58.

7.4 TRIS Registers

The Output Driver Control Registers are loaded with
the contents of the W Register by executing the 
TRIS f instruction. A '1' from a TRIS Register bit puts
the corresponding output driver in a hi-impedance
(input) mode. A '0' puts the contents of the output data
latch on the selected pins, enabling the output buffer.   

The TRIS Registers are “write-only” and are set (output
drivers disabled) upon RESET.

7.5 I/O Interfacing

The equivalent circuit for an I/O port pin is shown in
Figure 7-1. All ports may be used for both input and
output operation. For input operations these ports are
non-latching. Any input must be present until read by
an input instruction (e.g., MOVF PORTB, W). The out-
puts are latched and remain unchanged until the output
latch is rewritten. To use a port pin as output, the corre-
sponding direction control bit (in TRISA, TRISB,
TRISC) must be cleared (= 0). For use as an input, the
corresponding TRIS bit must be set. Any I/O pin can be
programmed individually as input or output.

FIGURE 7-1: EQUIVALENT CIRCUIT 
FOR A SINGLE I/O PIN  

TABLE 7-1: SUMMARY OF PORT REGISTERS

Note: A read of the ports reads the pins, not the
output data latches. That is, if an output
driver on a pin is enabled and driven high,
but the external system is holding it low, a
read of the port will indicate that the pin is
low.

Note 1: I/O pins have protection diodes to VDD and VSS.

Data
Bus

QD

QCK

QD

QCK
P

N

WR
Port

TRIS ‘f’

Data

TRIS

RD Port

VSS

VDD

I/O
pin(1)

W
Reg

Latch

Latch

RESET

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

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

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

07h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RC0 xxxx xxxx uuuu uuuu

Legend: x = unknown, u = unchanged, — = unimplemented, read as '0', Shaded cells = unimplemented, read as ‘0’
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PIC16C5X
REGISTER 9-2: CONFIGURATION WORD FOR PIC16C54/C55/C56/C57       

— — — — — — — — CP WDTE FOSC1 FOSC0

bit 11 bit 0

bit 11-4: Unimplemented: Read as ‘0’

bit 3: CP: Code protection bit.
1 = Code protection off
0 = Code protection on

bit 2: WDTE: Watchdog timer enable bit 

1 = WDT enabled
0 = WDT disabled

bit 1-0: FOSC1:FOSC0: Oscillator selection bits(2)

00 = LP oscillator
01 = XT oscillator
10 = HS oscillator
11 = RC oscillator

Note 1: Refer to the PIC16C5X Programming Specifications (Literature Number DS30190) to determine how to 
access the configuration word.

2: PIC16LV54A supports XT, RC and LP oscillator only.

Legend:

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

-n = Value at POR 1 = bit is set 0 = bit is cleared x = bit is unknown
 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 45



PIC16C5X
RLF Rotate Left f through Carry

Syntax: [ label ] RLF    f,d

Operands: 0  f  31
d  [0,1]

Operation: See description below

Status Affected: C

Encoding: 0011 01df ffff

Description: The contents of register 'f' are 
rotated one bit to the left through 
the Carry Flag (STATUS<0>). If 'd' 
is 0 the result is placed in the W 
register. If 'd' is 1 the result is 
stored back in 
register 'f'.

Words: 1

Cycles: 1

Example: RLF REG1,0

Before Instruction
REG1 = 1110 0110
C = 0

After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1

C register  'f'

RRF Rotate Right f through Carry

Syntax: [ label ]    RRF   f,d

Operands: 0  f  31
d  [0,1]

Operation: See description below

Status Affected: C

Encoding: 0011 00df ffff

Description: The contents of register 'f' are 
rotated one bit to the right through 
the Carry Flag (STATUS<0>). If 'd' 
is 0 the result is placed in the W 
register. If 'd' is 1 the result is 
placed back in 
register 'f'.

Words: 1

Cycles: 1

Example: RRF REG1,0

Before Instruction
REG1 = 1110 0110
C = 0

After Instruction
REG1 = 1110 0110
W = 0111 0011
C = 0

SLEEP Enter SLEEP Mode

Syntax: [label] SLEEP

Operands: None

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

Status Affected: TO, PD

Encoding: 0000 0000 0011

Description: Time-out status bit (TO) is set. The 
power-down status bit (PD) is 
cleared. The WDT and its pres-
caler are cleared.
The processor is put into SLEEP 
mode with the oscillator stopped.  
See section on SLEEP for more 
details.

Words: 1

Cycles: 1

Example: SLEEP

C register  'f'
DS30453E-page 58 Preliminary  1997-2013 Microchip Technology Inc.



PIC16C5X
TABLE 11-1: DEVELOPMENT TOOLS FROM MICROCHIP

PIC12CXXX

PIC14000

PIC16C5X

PIC16C6X

PIC16CXXX

PIC16F62X

PIC16C7X

PIC16C7XX

PIC16C8X

PIC16F8XX

PIC16C9XX

PIC17C4X

PIC17C7XX

PIC18CXX2

PIC18FXXX

24CXX/
25CXX/
93CXX

HCSXXX

MCRFXXX

MCP2510

Software Tools

M
P

L
A

B
®
 I

n
te

g
ra

te
d

D
ev

el
o

p
m

e
n

t 
E

n
v

ir
o

n
m

e
n

t























M
P

L
A

B
®
 C

17
 C

 C
o

m
p

ile
r 




M
P

L
A

B
®
 C

18
 C

 C
o

m
p

ile
r




M
P

A
S

M
T

M
 A

ss
em

b
le

r/
M

P
L

IN
K

T
M

 O
b

je
ct

 L
in

ke
r



























Emulators

M
P

L
A

B
®
 IC

E
 In

-C
ir

c
u

it
 E

m
u

la
to

r









**















IC
E

P
IC

T
M
 In

-C
ir

c
u

it
 E

m
u

la
to

r













 Debugger

M
P

L
A

B
®
 I

C
D

 In
-C

ir
cu

it
 

D
eb

u
g

g
er


*


*




Programmers

P
IC

S
T

A
R

T
®
 P

lu
s

 E
n

tr
y

 L
ev

e
l

D
ev

el
o

p
m

e
n

t 
P

ro
g

ra
m

m
er










**














P
R

O
 M

A
T

E
®
 II

 
U

n
iv

er
sa

l D
e

vi
c

e 
P

ro
g

ra
m

m
e

r









**


















Demo Boards and Eval Kits

P
IC

D
E

M
T

M
 1

 D
em

o
n

s
tr

at
io

n
 

B
o

a
rd





†




P
IC

D
E

M
T

M
 2

 D
em

o
n

s
tr

at
io

n
 

B
o

a
rd


†


†




P
IC

D
E

M
T

M
 3

 D
em

o
n

s
tr

at
io

n
 

B
o

a
rd



P
IC

D
E

M
T

M
 1

4A
 D

e
m

o
n

st
ra

ti
o

n
 

B
o

a
rd



P
IC

D
E

M
T

M
 1

7 
D

e
m

o
n

st
ra

ti
o

n
 

B
o

a
rd



K
E

E
L

O
Q

®
 E

v
al

u
at

io
n

 K
it



K
E

E
L

O
Q

®
 T

ra
n

sp
o

n
d

er
 K

it


m
ic

ro
ID

T
M
 P

ro
g

ra
m

m
er

’s
 K

it


12
5 

k
H

z 
m

ic
ro

ID
T

M
 

D
ev

el
o

p
e

r’
s 

K
it



12
5 

kH
z 

A
n

ti
c

o
ll

is
io

n
 m

ic
ro

ID
T

M
 

D
ev

el
o

p
e

r’
s 

K
it



13
.5

6 
M

H
z 

A
n

ti
co

lli
si

o
n

 
m

ic
ro

ID
T

M
 D

ev
el

o
p

er
’s

 K
it



M
C

P
2

51
0

 C
A

N
 D

e
ve

lo
p

er
’s

 K
it



*
C

on
ta

ct
 th

e
 M

ic
ro

ch
ip

 T
e

ch
n

ol
og

y 
In

c.
 w

e
b 

si
te

 a
t w

w
w

.m
ic

ro
ch

ip
.c

om
 fo

r 
in

fo
rm

at
io

n 
o

n 
h

ow
 to

 u
se

 th
e 

M
P

LA
B

®
 IC

D
 In

-C
ir

cu
it 

D
e

bu
gg

e
r 

(D
V

16
4

00
1)

 w
ith

 P
IC

1
6C

6
2,

 6
3,

 6
4,

 6
5

, 7
2,

 7
3,

 7
4,

 7
6

, 7
7

.
**

C
on

ta
ct

 M
ic

ro
ch

ip
 T

ec
hn

o
lo

gy
 I

nc
. 

fo
r 

av
a

ila
bi

lit
y 

da
te

.
†

D
ev

el
o

pm
en

t 
to

o
l i

s 
av

ai
la

b
le

 o
n

 s
e

le
ct

 d
ev

ic
e

s.
 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 65



PIC16C5X
FIGURE 12-3: CLKOUT AND I/O TIMING - PIC16C54/55/56/57 

TABLE 12-2: CLKOUT AND I/O TIMING 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

10 TosH2ckL OSC1 to CLKOUT(1) — 15 30** ns

11 TosH2ckH OSC1 to CLKOUT(1) — 15 30** ns

12 TckR CLKOUT rise time(1) — 5.0 15** ns

13 TckF CLKOUT fall time(1) — 5.0 15** ns

14 TckL2ioV CLKOUT to Port out valid(1) — — 40** ns

15 TioV2ckH Port in valid before CLKOUT(1) 0.25 TCY+30* — — ns 

16 TckH2ioI Port in hold after CLKOUT(1) 0* — — ns

17 TosH2ioV OSC1 (Q1 cycle) to Port out valid(2) — — 100* ns

18 TosH2ioI OSC1 (Q2 cycle) to Port input invalid 
(I/O in hold time)

TBD — — ns

19 TioV2osH Port input valid to OSC1
(I/O in setup time)

TBD — — ns

20 TioR Port output rise time(2) — 10 25** ns

21 TioF Port output fall time(2) — 10 25** ns

* These parameters are characterized but not tested.
** These parameters are design targets and are not tested. No characterization data available at this time.

† 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.

Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
2: Please refer to Figure 12-1 for load conditions.

OSC1

CLKOUT

I/O Pin
(input)

I/O Pin
(output)

Q4 Q1 Q2 Q3

10

13
14

17

20, 21

18

15

11

12
16

Old Value New Value

19

Note: Please refer to Figure 12-1 for load conditions.
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PIC16C5X
13.1 DC Characteristics: PIC16CR54A-04, 10, 20, PIC16LCR54A-04 (Commercial) 
PIC16CR54A-04I, 10I, 20I, PIC16LCR54A-04I (Industrial)

PIC16LCR54A-04
PIC16LCR54A-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

PIC16CR54A-04, 10, 20
PIC16CR54A-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

VDD Supply Voltage

D001 PIC16LCR54A 2.0 — 6.25 V

D001
D001A

PIC16CR54A 2.5
4.5

—
—

6.25
5.5

V
V

RC and XT modes
HS mode

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 5.1 for details on 
Power-on Reset

D004 SVDD VDD Rise Rate to ensure 
Power-on Reset

0.05* — — V/ms See Section 5.1 for details on 
Power-on Reset

IDD Supply Current(2)

D005 PICLCR54A —
—

10
—

20
70

A
A

Fosc = 32 kHz, VDD = 2.0V
Fosc = 32 kHz, VDD = 6.0V

D005A
PIC16CR54A —

—
—

—
—

2.0
0.8
90

4.8
9.0

3.6
1.8
350

10
20

mA
mA
A

mA
mA

RC(3) and XT modes:
FOSC = 4.0 MHz, VDD = 6.0V
FOSC = 4.0 MHz, VDD = 3.0V
FOSC = 200 kHz, VDD = 2.5V
HS mode:
FOSC = 10 MHz, VDD = 5.5V
FOSC = 20 MHz, VDD = 5.5V

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 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 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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FIGURE 13-4: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING - PIC16CR54A 

TABLE 13-3: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER - 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

30 TmcL MCLR Pulse Width (low) 1.0* — — s VDD = 5.0V

31 Twdt Watchdog Timer Time-out Period 
(No Prescaler) 

7.0* 18* 40* ms VDD = 5.0V (Comm)

32 TDRT Device Reset Timer Period 7.0* 18* 30* ms VDD = 5.0V (Comm)

34 TioZ I/O Hi-impedance from MCLR Low — — 1.0* s

* 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.

VDD

MCLR

Internal
POR

DRT
Time-out

Internal
RESET

Watchdog
Timer

RESET

32

31

34

I/O pin

32 32

34

(Note 1)

30

Note 1: Please refer to Figure 13.1 for load conditions.
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FIGURE 14-4: TYPICAL RC OSC 
FREQUENCY vs. VDD,
CEXT = 300 PF 

FIGURE 14-5: TYPICAL IPD vs. VDD,
WATCHDOG DISABLED
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FIGURE 16-7: VTH (INPUT THRESHOLD VOLTAGE) OF I/O PINS - VDD

FIGURE 16-8: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT (IN XT, HS, AND LP 
MODES) 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
  

17.1  DC Characteristics:PIC16C54C/C55A/C56A/C57C/C58B-04, 20 (Commercial, Industrial) 
PIC16LC54C/LC55A/LC56A/LC57C/LC58B-04 (Commercial, Industrial) 
PIC16CR54C/CR56A/CR57C/CR58B-04, 20 (Commercial, Industrial)
PIC16LCR54C/LCR56A/LCR57C/LCR58B-04 (Commercial, Industrial)

PIC16LC5X
PIC16LCR5X

(Commercial, Industrial)

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

–40C  TA  +85C for industrial

PIC16C5X
PIC16CR5X

(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

VDD Supply Voltage

D001 PIC16LC5X 2.5
2.7
2.5

—
—
—

5.5
5.5
5.5

V
V
V

–40C TA + 85C, 16LCR5X
–40C TA  0C, 16LC5X

0C TA + 85C 16LC5X

D001A
PIC16C5X

3.0
4.5

—
—

5.5
5.5

V
V

RC, XT, LP and HS mode
from 0 - 10 MHz
from 10 - 20 MHz

D002 VDR RAM Data Retention Volt-
age(1)

— 1.5* — V Device in SLEEP mode

D003 VPOR VDD Start Voltage to ensure 
Power-on Reset

— VSS — V See Section 5.1 for details on 
Power-on Reset

D004 SVDD VDD Rise Rate to ensure 
Power-on Reset

0.05* — — V/ms See Section 5.1 for details on 
Power-on Reset

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 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 bus loading, 

oscillator type, bus rate, internal code execution pattern and temperature also have an impact on the current con-
sumption.
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
FIGURE 18-12: TYPICAL IDD vs. FREQUENCY (WDT DISABLED, RC MODE @ 100 PF, 25C)

FIGURE 18-13: TYPICAL IDD vs. FREQUENCY (WDT DISABLED, RC MODE @ 300 PF, 25C)
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18-Lead Ceramic Dual In-line with Window (JW) – 300 mil (CERDIP)

3.30 3.56 3.81

5.335.084.83.210.200.190W2Window Length

.150.140.130W1Window Width

10.809.788.76.425.385.345eBOverall Row Spacing §

0.530.470.41.021.019.016BLower Lead Width

1.521.401.27.060.055.050B1Upper Lead Width

0.300.250.20.012.010.008cLead Thickness

3.813.493.18.150.138.125LTip to Seating Plane

23.3722.8622.35.920.900.880DOverall Length

7.497.377.24.295.290.285E1Ceramic Pkg. Width

8.267.947.62.325.313.300EShoulder to Shoulder Width

0.760.570.38.030.023.015A1Standoff

4.194.063.94.165.160.155A2Ceramic Package Height

4.954.644.32.195.183.170ATop to Seating Plane

2.54.100pPitch

1818nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

1

2

D

n

W2

E1

W1

c

eB

E

p

L

A2

B

B1

A

A1

* Controlling Parameter
§ Significant Characteristic
JEDEC Equivalent:  MO-036
Drawing No. C04-010

Note: For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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M
MCLR Reset

Register values on ...................................................... 20
Memory Map

PIC16C54/CR54/C55.................................................. 25
PIC16C56/CR56 ......................................................... 25
PIC16C57/CR57/C58/CR58 ....................................... 25

Memory Organization.......................................................... 25
MOVF.................................................................................. 56
MOVLW............................................................................... 56
MOVWF .............................................................................. 57
MPLAB C17 and MPLAB C18 C Compilers........................ 61
MPLAB ICD In-Circuit Debugger......................................... 63
MPLAB ICE High Performance Universal In-Circuit Emulator
with MPLAB IDE.................................................................. 62
MPLAB Integrated Development Environment Software .... 61
MPLINK Object Linker/MPLIB Object Librarian .................. 62

N
NOP .................................................................................... 57

O
One-Time-Programmable (OTP) Devices............................. 7
OPTION .............................................................................. 57
OPTION Register ................................................................ 30

Value on reset ............................................................. 20
Oscillator Configurations ..................................................... 15
Oscillator Types

HS ............................................................................... 15
LP................................................................................ 15
RC............................................................................... 15
XT ............................................................................... 15

P
PA0 bit................................................................................. 29
PA1 bit................................................................................. 29
Paging ................................................................................. 31
PC ....................................................................................... 31

Value on reset ............................................................. 20
PD bit ............................................................................ 19, 29
Peripheral Features............................................................... 1
PICDEM 1 Low Cost PIC MCU Demonstration Board ........ 63
PICDEM 17 Demonstration Board ...................................... 64
PICDEM 2 Low Cost PIC16CXX Demonstration Board...... 63
PICDEM 3 Low Cost PIC16CXXX Demonstration Board ... 64
PICSTART Plus Entry Level Development Programmer .... 63
Pin Configurations................................................................. 2
Pinout Description - PIC16C54, PIC16CR54, PIC16C56,
PIC16CR56, PIC16C58, PIC16CR58 ................................. 11
Pinout Description - PIC16C55, PIC16C57, PIC16CR57 ... 12
PORTA................................................................................ 35

Value on reset ............................................................. 20
PORTB................................................................................ 35

Value on reset ............................................................. 20
PORTC................................................................................ 35

Value on reset ............................................................. 20
Power-Down Mode.............................................................. 47
Power-On Reset (POR) ...................................................... 21

Register values on ...................................................... 20
Prescaler ............................................................................. 40
PRO MATE II Universal Device Programmer ..................... 63
Program Counter................................................................. 31
Program Memory Organization ........................................... 25
Program Verification/Code Protection................................. 47

Q
Q cycles .............................................................................. 13
Quick-Turnaround-Production (QTP) Devices...................... 7

R
RC Oscillator....................................................................... 17
Read Only Memory (ROM) Devices ..................................... 7
Read-Modify-Write.............................................................. 36
Register File Map

PIC16C54, PIC16CR54, PIC16C55, PIC16C56, 
PIC16CR56 ................................................................ 26
PIC16C57/CR57......................................................... 27
PIC16C58/CR58......................................................... 27

Registers
Special Function ......................................................... 28
Value on reset............................................................. 20

Reset .................................................................................. 19
Reset on Brown-Out ........................................................... 23
RETLW ............................................................................... 57
RLF ..................................................................................... 58
RRF .................................................................................... 58

S
Serialized Quick-Turnaround-Production (SQTP) Devices... 7
SLEEP .................................................................... 43, 47, 58
Software Simulator (MPLAB SIM) ...................................... 62
Special Features of the CPU .............................................. 43
Special Function Registers ................................................. 28
Stack................................................................................... 32
STATUS Register ........................................................... 9, 29

Value on reset............................................................. 20
SUBWF............................................................................... 59
SWAPF ............................................................................... 59

T
Timer0

Switching Prescaler Assignment ................................ 40
Timer0 (TMR0) Module............................................... 37
TMR0 register - Value on reset................................... 20
TMR0 with External Clock .......................................... 39

Timing Diagrams and Specifications
PIC16C54/55/56/57 .................................................... 74
PIC16C54A............................................................... 111
PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/
C58B/CR58B ............................................................ 140
PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/
C58B/CR58B-40 ....................................................... 160
PIC16CR54A .............................................................. 86

Timing Parameter Symbology and Load Conditions
PIC16C54/55/56/57 .................................................... 73
PIC16C54A............................................................... 110
PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/
C58B/CR58B ............................................................ 139
PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/
C58B/CR58B-40 ....................................................... 159
PIC16CR54A .............................................................. 85

TO bit ............................................................................ 19, 29
TRIS.................................................................................... 59
TRIS Registers ................................................................... 35

Value on reset............................................................. 20

U
UV Erasable Devices............................................................ 7
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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 prod-
uct.  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 Data Sheet.

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 data sheet easy to follow? If not, why?

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

5. What deletions from the data sheet 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?

8. How would you improve our software, systems, and silicon products?

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: (______) _________ - _________
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Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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