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MICROCHIP

PIC16C5X

8-Bit EPROM/ROM-Based CM OS 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 1/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).
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PIC16C5X

FIGURE 3-1: PIC16C5X SERIES BLOCK DIAGRAM
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TABLE 3-1: PINOUT DESCRIPTION - PIC16C54, PIC16CR54, PIC16C56, PIC16CR56, PIC16C58,

PIC16CR58
) Pin Number Pin | Buffer o
Pin Name DIP | SOIC | SSOP | Type | Type Description

RAO 17 17 19 I/0 TTL |Bi-directional I/0 port
RA1 18 18 20 I/0 TTL
RA2 1 1 1 I/0 TTL
RA3 2 2 2 I/0 TTL
RBO 6 6 7 I/O TTL |Bi-directional I/O port
RB1 7 7 8 I/0 TTL
RB2 8 8 9 I/0 TTL
RB3 9 9 10 I/0 TTL
RB4 10 10 11 I/0 TTL
RB5 11 11 12 I/0 TTL
RB6 12 12 13 I/0 TTL
RB7 13 13 14 I/0 TTL

TOCKI 3 3 3 I ST | Clock input to Timer0Q. Must be tied to Vss or VDb, if not in

use, to reduce current consumption.

MCLR/VPP 4 4 4 | ST |Master clear (RESET) input/programming voltage input.
This pin is an active low RESET to the device. Voltage on
the MCLR/VPP pin must not exceed VDD to avoid unin-
tended entering of Programming mode.

OSC1/CLKIN 16 16 18 I ST | Oscillator crystal input/external clock source input.
OSC2/CLKOUT 15 15 17 o — Oscillator crystal output. Connects to crystal or resonator
in crystal Oscillator mode. In RC mode, OSC2 pin outputs
CLKOUT, which has 1/4 the frequency of OSC1 and
denotes the instruction cycle rate.
VDD 14 14 |1516| P — Positive supply for logic and 1/O pins.
Vss 5 5 5,6 P — Ground reference for logic and I/O pins.
Legend: | = input, O = output, I/O = input/output, P = power, — = Not Used, TTL = TTL input, ST = Schmitt Trigger
input
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6.4 OPTION Register

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

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
— — TOCS TOSE PSA PS2 PS1 PSO
bit 7 bit O
bit 7-6: Unimplemented: Read as ‘0’
bit 5: TOCS: TimerO clock source select bit

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

bit 4: TOSE: Timer0 source edge select bit

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

bit 3: PSA: Prescaler assignment bit

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

bit 2-0: PS<2:0>: Prescaler rate select bits
Bit Value  TimerO Rate WDT Rate

000 1:2 1:1

001 1:4 1:2

010 1:8 1:4

011 1:16 1:8

100 1:32 1:16

101 1:64 1:32

110 1:128 1:64

111 1:256 1:128
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
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REGISTER 9-2: CONFIGURATION WORD FOR PIC16C54/C55/C56/C57

— [ = T = T = T = T = 1T = 1T = 1 cp [ wote | Fosci | Fosco |
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:FOSCO: Oscillator selection bits®

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 =bitis set 0 = bit is cleared X = bit is unknown

© 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 45



PIC16C5X

TABLE 10-2: INSTRUCTION SET SUMMARY

Mnemonic, . 12-Bit Opcode Status
Description Cycles Notes

Operands MSb Lsp | Affected
ADDWF f,d Add W and f 1 0001 1adf ffff | C,DC,Z | 1,24
ANDWF f,d AND W with f 1 0001 Oadf ffff Zz 2,4
CLRF f Clear f 1 0000 O011f ffff z 4
CLRW - Clear W 1 0000 0100 0000 z
COMF f, d Complement f 1 0010 O01df ffff Z
DECF f, d Decrement f 1 0000 11df ffff Z 2,4
DECFSZ f,d |Decrementf, Skip if O 1@ |o0010 11df ffff | None 2,4
INCF f, d Increment f 1 0010 10df ffff Z 2,4
INCFSZ  f,d |Incrementf, Skip if O 1@ |0011 11df ffff | None 2,4
IORWF f, d Inclusive OR W with f 1 0001 oO0df ffff z 2,4
MOVF f, d Move f 1 0010 oo0df ffff z 2,4
MOVWF f Move W to f 1 0000 O001f ffff None 1,4
NOP - No Operation 1 0000 0000 0000 None
RLF f, d Rotate left f through Carry 1 0011 O01df ffff C 2,4
RRF f, d Rotate right f through Carry 1 0011 oo0df ffff C 2,4
SUBWF f, d Subtract W from f 1 0000 1o0df ffff | C,DC,Z | 1,2,4
SWAPF f, d Swap f 1 0011 10df ffff None 2,4
XORWF f, d Exclusive OR W with f 1 0001 1o0df ffff Z 2,4
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 0100 bbbf ffff None 2,4
BSF f,b Bit Set f 1 0101 bbbf ffff None 2,4
BTFSC f,b |Bit Testf, Skip if Clear 1@ | 0110 bbbf ffff | None
BTFSS f,b |Bit Testf, Skip if Set 1@ | 0111 bbbf ffff | None
LITERAL AND CONTROL OPERATIONS
ANDLW k AND literal with W 1 1110 kkkk kkkk z
CALL k Call subroutine 2 1001 kkkk kkkk | None 1
CLRWDT k Clear Watchdog Timer 1 0000 0000 0100 | TO,PD
GOTO k Unconditional branch 2 101k kkkk kkkk None
IORLW k Inclusive OR Literal with W 1 1101 kkkk kkkk z
MOVLW k Move Literal to W 1 1100 kkkk kkkk None
OPTION k Load OPTION register 1 0000 0000 0010 | None
RETLW k Return, place Literal in W 2 1000 kkkk kkkk | None
SLEEP - Go into standby mode 1 0000 0000 0011 | TO,PD
TRIS f Load TRIS register 1 0000 0000 Offf None 3
XORLW k Exclusive OR Literal to W 1 1111 kkkk kkkk z

Note 1: The 9th bit of the program counter will be forced to a '0' by any instruction that writes to the PC except for
GOTO (see Section 6.5 for more on program counter).

2. When an I/O register is modified as a function of itself (e.g. MOVF PORTB, 1), the value used will be that
value present on the pins themselves. For example, if the data latch is '1' for a pin configured as input and
is driven low by an external device, the data will be written back with a '0'".

3: Theinstruction TRIS f, where f=5, 6 or 7 causes the contents of the W register to be written to the tristate
latches of PORTA, B or C respectively. A '1' forces the pin to a hi-impedance state and disables the output
buffers.

4: If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be
cleared (if assigned to TMRO).
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BSF Bit Set f BTFSS Bit Test f, Skip if Set
Syntax: [ label ] BSF Syntax: [label ] BTFSS fb
Operands: 0<f<31 Operands: 0<f<31
0<b<7 0<b<7
Operation: 1 — (f<b>) Operation: skip if (f<b>) = 1
Status Affected: None Status Affected: None
Encoding: |0101 bbbt |ffff | Encoding: [o111 bbbt |ffff |
Description: Bit 'b' in register 'f' is set. Description: If bit 'b" in register 'f' is '1' then the
Words: 1 next instruction is skipped.

' If bit 'b' is '1', then the next instruc-
Cycles: 1 tion fetched during the current
Example: BSF FLAG_REG 7 instruction execution, is discarded

Before Instruction andkg N(t)hp. IS e2x ecu}ed. mts teazpl,
FLAG REG = Ox0A making this a 2-cycle instruction.
After Instruction Words: 1
FLAG_REG = Ox8A Cycles: 12)
Example: HERE BTFSS FLAG 1
] o FALSE GOTO PROCESS_ CODE
BTFSC Bit Test f, Skip if Clear TRUE o
Syntax: [label ] BTFSC f,b °
[
Operands: 0<f<31 )
0<b<7 Before Instruction

- - _ PC = address (HERE)
Operation: skip if (f<b>) =0 After Instruction
Status Affected: None If FLAG<1> = 0,

Encoding: [0110 [bbbf [ftff | PC = address (FALSE);

. - - - - if FLAG<1> = 1,

Description: If bit 'b"in register 'f'is 0 then the PC = address (TRUE)
next instruction is skipped.
If bit 'b" is 0 then the next instruc-
tion fetched during the current
instruction execution is discarded,
and a NOP is executed instead,
making this a 2-cycle instruction.
Words: 1
Cycles: 1(2)
Example: HERE BTFSC FLAG 1
FALSE GOTO PROCESS CODE
TRUE -
Before Instruction
PC = address (HERE)
After Instruction
if FLAG<1> = 0,
PC = address (TRUE);
if FLAG<1> = 1,
PC = address (FALSE)
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MOVWEF Move W to f OPTION Load OPTION Register
Syntax: [label] MOVWF f Syntax: [label] OPTION
Operands: 0<f<31 Operands: None
Operation: W) - (f) Operation: (W) —» OPTION
Status Affected: None Status Affected: None
Encoding: foo00 oorf [rrfr | Encoding: | 0000 | 0000 | 0010 |
. - Description: The content of the W register is
Description: Moye destla from the W register to loaded into the OPTION register.
register 'f'.
Words: 1
Words: 1
vl 1 Cycles: 1
ycles: Example OPTI ON
Example: MOWE - TEMP_REG Before Instruction
Before Instruction wW =  0x07
TEMP_REG = OxFF After Instruction
W = Ox4F OPTION = 0x07
After Instruction
TEMP_REG = Ox4F
W = OxaF RETLW Return with Literal in W
Syntax: [label] RETLW k
NOP No Operation Operands: 0<k<255
Syntax: [label] NOP Operation: k— (W);
TOS —» PC
Operands: None

. . Status Affected: None
Operation: No operation )

Encoding: | 1000 |kkkk |kkkk |
Status Affected: None o - - -

. Description: The W register is loaded with the
Encoding: | 0000 | 0000 | 0000 | eight bit literal 'k'. The program
Description: No operation. counter is loaded from the top of
Words: 1 .the stack (the r.eturn agdress). This

is a two-cycle instruction.
Cycles: 1
Words: 1
Example: NOP
Cycles: 2
Example: CALL TABLE ; Wcontains
;tabl e of fset
;val ue.
. :Wnow has table
. ;val ue.
TABLE .
ADDW PC ;W= offset
RETLW k1 ;Begin table
RETLW k2 ;
RETLWkn ; End of table
Before Instruction
w = 0x07
After Instruction
w = value of k8
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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 OxAF

Before Instruction

w

0xB5

After Instruction

w Ox1A
XORWF Exclusive OR W with f
Syntax: [label] XORWF fd
Operands: 0<f<31
d e [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 = OxAF
W = 0xB5
After Instruction
REG = Ox1A
W = 0OxB5
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12.4 DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial)
PIC16C54/55/56/57-RCl, XTI, 101, HSI, LPI (Industrial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)
0°C < TA < +70°C for commercial
—40°C < TA < +85°C for industrial

Operating Temperature

Pilrsm Symbol | Characteristic/Device Min Typt Max Units Conditions
D030 ViL  |Input Low Voltage
I/O ports Vss — 0.2 VbD V  |Pin at hi-impedance
MCLR (Schmitt Trigger) Vss — 0.15VpD \%
TOCKI (Schmitt Trigger) Vss — 0.15VDpD \%
OSC1 (Schmitt Trigger) Vss — |015Vbp | V |PIC16C5X-RC only®
OSC1 (Schmitt Trigger) Vss — 0.3 VDD \% PIC16C5X-XT, 10, HS, LP
D040 VIH |Input High Voltage
1/0 ports 045VDD | — VDD vV |For all voo®
/0 ports 2.0 — VDD V 4.0V < VDD <55vV@
1/0O ports 0.36 VDD — VDD V |VDbD >5.5V
MCLR (Schmitt Trigger) 0.85 VDD — VDD \%
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \%
OSC1 (Schmitt Trigger) 085VoD | — VDD V  |PIC16C5X-RC only®)
OSC1 (Schmitt Trigger) 0.7 VbD — VDD V  |PIC16C5X-XT, 10, HS, LP
D050 VHYS [Hysteresis of Schmitt 0.15 VDbD* — — \%
Trigger inputs
D060 L |Input Leakage Current®:2) For VDD < 5.5V:
I/O ports -1 0.5 +1 pA  |Vss < VPIN < VDD,
pin at hi-impedance
MCLR -5 — — pA  [VPIN = Vss + 0.25V
MCLR — 0.5 +5 pA  |VPIN = VDD
TOCKI -3 0.5 +3 pA  [VSsS < VPIN VDD
0OSC1 -3 0.5 +3 pA  |Vss < VPIN < VDD,
PIC16C5X-XT, 10, HS, LP
D080 VoL |Output Low Voltage
I/O ports — — 0.6 \Y loL = 8.7 mA, VDbD = 4.5V
OSC2/CLKOUT — — 0.6 \% loL =1.6 mA, VDD = 4.5V,
PIC16C5X-RC
D090 | VoW |Output High Voltage®
I/O ports VoD - 0.7 — — \Y loH =-5.4 mA, VDD = 4.5V
OSC2/CLKOUT VbD - 0.7 — — \Y loH =-1.0 mA, VDD = 4.5V,
PIC16C5X-RC
* These parameters are characterized but not tested.
Tt 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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13.3

DC Characteristics: PIC16CR54A-04, 10, 20, PIC16LCR54A-04 (Commercial)
PIC16CR54A-04l, 10I, 20I, PIC16LCR54A-04I1 (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

Pilrsm Symbol Characteristic Min Typt Max Units |Conditions
D030 ViL  |Input Low Voltage
I/O ports Vss — 0.2 VDD \% Pin at hi-impedance
MCLR (Schmitt Trigger) Vss — 0.15 VbD \
TOCKI (Schmitt Trigger) Vss — 0.15 VbD \%
OSC1 (Schmitt Trigger) Vss — | 0.15VDbD V  |RC mode only®
OSC1 Vss — 0.15 Vpbb V XT, HS and LP modes
D040 VIH |Input High Voltage
1/0 ports 2.0 — VDD V  |Vbp=3.0Vto55v¥
1/0 ports 0.6 VDD — VDD vV |Full Vbp range®
MCLR (Schmitt Trigger) 0.85 VDD — VDD \Y,
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \Y,
OSC1 (Schmitt Trigger) 0.85VDoD | — VDD V  |RC mode only®
0OSC1 0.85 VDD — VDD \Y XT, HS and LP modes

D050 VHYS |Hysteresis of Schmitt 0.15 VbD* — — \Y,

Trigger inputs
D060 L |Input Leakage Current(1:?) For VDD <5.5V:

I/O ports -1.0 — +1.0 pA  |VsSs < VPIN < VDD,

pin at hi-impedance
MCLR -5.0 — — pA  |VPIN = Vss + 0.25V
MCLR — 0.5 +5.0 pA  [VPIN = VDD
TOCKI -3.0 0.5 +3.0 pA  |VSs < VPIN < VDD
0OSsC1 -3.0 0.5 +3.0 pA  |VsSs < VPIN < VDD,

XT, HS and LP modes

D080 VoL |Output Low Voltage

I/O ports — — 0.5 \Y loL =10 mA, VDD = 6.0V
OSC2/CLKOUT — — 0.5 \Y loL=1.9 mA, VDD = 6.0V,
RC mode only
D090 | VoH |Output High Voltage®
I/O ports Vbbb - 0.5 — — \Y loH =-4.0 mA, VDD = 6.0V
OSC2/CLKOUT Vop - 0.5 — — \Y loH=-0.8 mA, VDD = 6.0V,
RC mode only
*  These parameters are characterized but not tested.
t 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.

4: The user may use the better of the two specifications.
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13.6 Timing Diagrams and Specifications

FIGURE 13-2: EXTERNAL CLOCK TIMING - PIC16CR54A

CLKOUT

TABLE 13-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16CR54A

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

AC Characteristics

Pa’\rlsm Symbol Characteristic Min | Typt Max | Units Conditions
Fosc |External CLKIN Frequency® | DC — 4.0 | MHz |XT osc mode
DC — 4.0 MHz |HS osc mode (04)
DC — 10 MHz |HS osc mode (10)
DC — 20 MHz |HS osc mode (20)
DC — 200 | kHz |LP osc mode
Oscillator Frequency(l) DC — 4.0 | MHz |RC osc mode
0.1 — 4.0 | MHz |XT osc mode
4.0 — 4.0 | MHz [HS osc mode (04)
4.0 — 10 MHz |HS osc mode (10)
4.0 — 20 MHz |HS osc mode (20)
5.0 — 200 | kHz [LP osc mode

*  These parameters are characterized but not tested.

t Datainthe 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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FIGURE 14-6: MAXIMUM IPD vs. VDD, FIGURE 14-8: MAXIMUM IpD vs. VDD,
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IPD, with WDT enabled, has two components:
FIGURE 14-7: TYPICAL IPD vs. VDD, The leakage current, YVhICh increases with hlgher_ temp_er—
ature, and the operating current of the WDT logic, which
WATCHDOG ENABLED increases with lower temperature. At —40°C, the latter
] o dominates explaining the apparently anomalous behav-
Typical: statistical mean @ 25°C ior.
Maximum: mean + 3s (-40°C to 125°C) '
Minimum: mean — 3s (-40°C to 125°C)
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FIGURE 16-4: TYPICAL RC OSCILLATOR FREQUENCY vs. VDD, CEXT = 300 PF, 25°C
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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FIGURE 16-16:  WDT TIMER TIME-OUT
PERIOD vs. VppV)

FIGURE 16-17:

TRANSCONDUCTANCE
(gm) OF HS OSCILLATOR
vs. VDD

Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C) Typical: - °
e . o o ypical: statistical mean @ 25°C
Minimum: mean — 3s (-40°C to 125°C) Maximum: mean + 3s (-40°C to 125°C)
50 Minimum: mean — 3s (-40°C to 125°C)
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45 \ /
8000
\ Max —40°C
40
7000
35
m 6000
E
o 30
2 o
5 Max +85°C _ 5000
= B Typ +25°C
g 25 < L
™~ £ 4000
Max +70°C o
20 !
Typ +25°C 3000
15 Min +85°C
1 minoc 2000
~ \\
10
Min —40°C 100
5
2.0 3.0 4.0 5.0 6.0 7.0 0
VoD (Volts) 20 3.0 4.0 5.0 6.0 7.0
Note 1: Prescaler setto 1:1. VoD (Volts)
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FIGURE 18-18: PORTA, B AND C IoL vs.
VoL, Vbb =5V
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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TABLE 18-2: INPUT CAPACITANCE
Typical Capacitance (pF)
Pin
18L PDIP 18L SOIC
RA port 5.0 4.3
RB port 5.0 4.3
MCLR 17.0 17.0
0OSsC1 4.0 3.5
OSC2/CLKOUT 4.3 3.5
TOCKI 3.2 2.8

All capacitance values are typical at 25°C. A part-to-part
variation of +25% (three standard deviations) should be
taken into account.
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19.0 ELECTRICAL CHARACTERISTICS - PIC16LC54C 40MHz

Absolute Maximum Ratings("

Ambient tempPerature UNAEr DIBS.........cooiiiiiiiiieiii e -55°C to +125°C
SEOrAgE tEIMPEIALUIE ...eeiieiitiei ettt e et e e e oot b et e e e e ea bt et e e e e ahbb e e e e e e abb et e e e embe e e e e s anbneeas —65°C to +150°C
Voltage on VDD with respect to Vss ............ ...0to +7.5V
Voltage 0N MCLR With T@SPECE t0 VSS..........vueveieieeeeeeeeeseieeeeeeeseeeseeeseeses s sesseses s seeneseenseenesesn s s ene s 0 to +14V
Voltage on all other pins With reSPECT t0 VSS ....cciiiiiiiiiieieie e —0.6V to (VDD + 0.6V)
Total POWET AISSIPAONMD ..ottt ee e 800 mW
MaX. CUITENE OUL OF WSS PN 1.ttt ettt et e ettt e skt e e st e e s se e e e s re e e s ne e e e snneeenneeenans 150 mA
Y ot 1 = oL (o YAl n N o1 PPN 100 mA
Max. current into an iNput PIN (TOCKI ONIY) .o.oouiiiiiiiceeceee ettt s e es et seese s s e +500 pA
Input clamp current, K (VI <0 OF VI 3 VDD)...cuioiieieiiieieieieeieietett sttt ettt ssa s es et s st es et ss s e s s et ese et s et esessesesasenseee +20 mA
Output clamp current, IOK (VO < 0 OF VO 3 VDD) ....c.cviuiieiieieriieietee ettt steseae e essss s sa st sessesssseseesessesassesessessesessens 20 mA
Max. output current SUNK BY @ny 1/O PN .....ooiiiiiiiie ettt s bt e e e e e nte e e naneas

Max. output current sourced by any I/O pin
Max. output current sourced by a single 1/0 (Port A, B or C)
Max. output current sunk by a single 1/O (POt A, B OF C) ...coeiiviiiiiieeiiiee et nnn e

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - X IoH} + X {(VDD-VOH) x loH} + > (VoL x loL)

T 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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Package Marking Information (Cont’d)

18-Lead CERDIP Windowed

H D

XXXXXXXX
XXXXXXXX
YYWWNNN

28-Lead CERDIP Windowed

H B

XXXXXXXXXXX
XXX XXXXXXXX
XXX XXXXXXXX

YYWWNNN

Example
PIC16C54C
)8 [ 8
i 0001CBA
Example
PIC16C57C

) g\ 1IW

MIicRocCHIP 0038 CB A

Legend:

XX...X  Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

WW
NNN
&3

Week code (week of January 1 is week ‘01")

Alphanumeric traceability code

Pb-free JEDEC designator for Matte Tin (Sn)

* This package is Pb-free. The Pb-free JEDEC designator ()
can be found on the outer packaging for this package.

Note:

In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available

characters for customer-specific information.
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28-Lead Plastic Dual In-line (P) — 600 mil (PDIP)

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

D

Gl =
7] =

Ll =

Gl =

Gl =

Gl [

Gl [ D
7] =

Ll =

Gl =

Gl =

Gl &

7] 2
ne] N O}l‘ of-—

T
3

: <= L
eB B8 P
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28
Pitch p .100 2.54
Top to Seating Plane A .160 175 .190 4.06 4.45 4.83
Molded Package Thickness A2 .140 .150 .160 3.56 3.81 4.06
Base to Seating Plane Al .015 0.38
Shoulder to Shoulder Width E .595 .600 .625 15.11 15.24 15.88
Molded Package Width El .505 .545 .560 12.83 13.84 14.22
Overall Length D 1.395 1.430 1.465 35.43 36.32 37.21
Tip to Seating Plane L .120 .130 .135 3.05 3.30 3.43
Lead Thickness c .008 .012 .015 0.20 0.29 0.38
Upper Lead Width Bl .030 .050 .070 0.76 1.27 1.78
Lower Lead Width B .014 .018 .022 0.36 0.46 0.56
Overall Row Spacing § eB .620 .650 .680 15.75 16.51 17.27
Mold Draft Angle Top [¢] 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter

§ Significant Characteristic

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: MO-011

Drawing No. C04-079
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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, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
FlashFlex, KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro,
PICSTART, PIC32 logo, rfPIC, SST, SST Logo, SuperFlash
and UNI/O are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

FilterLab, Hampshire, HI-TECH C, Linear Active Thermistor,
MTP, SEEVAL and The Embedded Control Solutions
Company are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of
Microchip Technology Inc. in other countries.

Analog-for-the-Digital Age, Application Maestro, BodyCom,
chipKIT, chipKIT logo, CodeGuard, dsPICDEM,
dsPICDEM.net, dsPICworks, dsSPEAK, ECAN,
ECONOMONITOR, FanSense, HI-TIDE, In-Circuit Serial
Programming, ICSP, Mindi, MiWi, MPASM, MPF, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, Omniscient Code
Generation, PICC, PICC-18, PICDEM, PICDEM.net, PICKkit,
PICtail, REAL ICE, rfLAB, Select Mode, SQI, Serial Quad /O,
Total Endurance, TSHARC, UniWinDriver, WiperLock, ZENA
and Z-Scale are trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

GestIC and ULPP are registered trademarks of Microchip
Technology Germany Il GmbH & Co. & KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 1997-2013, Microchip Technology Incorporated, Printed in
the U.S.A., All Rights Reserved.

f‘? Printed on recycled paper.
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Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.
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