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FIGURE 6-5: PIC16C57/CR57 REGISTER FILE MAP
FSR<6:5>—B 00 01 10 11
File Address
* 00h INDF® 20h ;40h ; 60h
01h TMRO | |
02h PCL | |
03h STATUS | ‘
04h FSR Addresses map back ' to
05h PORTA addresses in Bank 0.
06h PORTB | |
07h PORTC | \
08h General | |
Purpose | |
OFh Registers | 2Fh 4Fh 6Fh
10h 30h 50h 70h
General General General General
Purpose Purpose Purpose Purpose
Registers Registers Registers Registers
1Fh 3Fh 5Fh 7Fh
Bank 0 Bank 1 Bank 2 Bank 3
Note 1: Not a physical register. See Section 6.7.
FIGURE 6-6: PIC16C58/CR58 REGISTER FILE MAP
FSR<6:5>—B 00 01 10 11
File Address | ‘
* 00h INDF® 20h | 40h ‘ 60h
01h TMRO | |
02h PCL | |
03h STATUS | ‘
04h FSR Addresses map back ' to
05h PORTA addresses in Bank 0.
06h PORTB I I
07h | |
General
Purpose | |
Registers | |
OFh 2Fh 4Fh 6Fh
10h 30h 50h 70h
General General General General
Purpose Purpose Purpose Purpose
Registers Registers Registers Registers
1Fh 3Fh 5Fh 7Fh
Bank O Bank 1 Bank 2 Bank 3
Note 1: Not a physical register. See Section 6.7.
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6.5.1 PAGING CONSIDERATIONS —
PIC16C56/CR56, PIC16C57/CR57
AND PIC16C58/CR58

If the Program Counter is pointing to the last address of
a selected memory page, when it increments it will
cause the program to continue in the next higher page.
However, the page preselect bits in the STATUS Reg-
ister will not be updated. Therefore, the next GOTO,
caLL or modify PCL instruction will send the program
to the page specified by the page preselect bits (PAO or
PA<1:0>).

For example, a NOP at location 1FFh (page 0) incre-
ments the PC to 200h (page 1). A GOTO xxx at 200h
will return the program to address xxh on page O
(assuming that PA<1:0> are clear).

To prevent this, the page preselect bits must be
updated under program control.

6.5.2 EFFECTS OF RESET

The Program Counter is set upon a RESET, which
means that the PC addresses the last location in the
last page (i.e., the RESET vector).

The STATUS Register page preselect bits are cleared
upon a RESET, which means that page 0 is pre-
selected.

Therefore, upon a RESET, a GOTO instruction at the
RESET vector location will automatically cause the pro-
gram to jump to page O.

6.6 Stack

PIC16C5X devices have a 10-bit or 11-bit wide, two-
level hardware push/pop stack.

A CALL instruction will push the current value of stack
1 into stack 2 and then push the current program coun-
ter value, incremented by one, into stack level 1. If
more than two sequential CALL's are executed, only
the most recent two return addresses are stored.

A RETLW instruction will pop the contents of stack level
1 into the program counter and then copy stack level 2
contents into level 1. If more than two sequential
RETLW'S are executed, the stack will be filled with the
address previously stored in level 2. Note that the
W Register will be loaded with the literal value specified
in the instruction. This is particularly useful for the
implementation of data look-up tables within the pro-
gram memory.

For the RETLW instruction, the PC is loaded with the
Top of Stack (TOS) contents. All of the devices covered
in this data sheet have a two-level stack. The stack has
the same bit width as the device PC, therefore, paging
is not an issue when returning from a subroutine.

DS30453E-page 32 Prelimi nary © 1997-2013 Microchip Technology Inc.
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8.1 Using TimerO with an External

Clock

When an external clock input is used for TimerO0, it must
meet certain requirements. The external clock require-
ment is due to internal phase clock (Tosc) synchroniza-
tion. Also, there is a delay in the actual incrementing of
TimerOQ after synchronization.

8.1.1 EXTERNAL CLOCK

SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks (Figure 8-5).
Therefore, it is necessary for TOCKI to be high for at
least 2Tosc (and a small RC delay of 20 ns) and low for
at least 2Tosc (and a small RC delay of 20 ns). Refer
to the electrical specification of the desired device.

When a prescaler is used, the external clock input is
divided by the asynchronous ripple counter-type pres-
caler so that the prescaler output is symmetrical. For
the external clock to meet the sampling requirement,
the ripple counter must be taken into account. There-
fore, it is necessary for TOCKI to have a period of at
least 4Tosc (and a small RC delay of 40 ns) divided by
the prescaler value. The only requirement on TOCKI
high and low time is that they do not violate the mini-
mum pulse width requirement of 10 ns. Refer to param-
eters 40, 41 and 42 in the electrical specification of the
desired device.

8.1.2 TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the TimerO mod-
ule is actually incremented. Figure 8-5 shows the delay
from the external clock edge to the timer incrementing.

FIGURE 8-5: TIMERO TIMING WITH EXTERNAL CLOCK
Qll Q21 Q31 Q4 |Q1l Q21 Q31 Q4 |Q1l Q21 Q3! Q4 |Q1l Q21 Q3I Q4
External Clock Input or Small pulse,
Prescaler Output (1) VT / VT /\__misses sampling

A ®)
External Clock/Prescaler )
Output After Sampling ]

AAAF Lo

Increment Timer0 (Q4)

Y Y
—

Timer0

T0

X To+1 X To+2

Note 1:

External clock if no prescaler selected, prescaler output otherwise.

2: The arrows indicate the points in time where sampling occurs.

3: Delay from clock input change to Timer0 increment is 3Tosc to 7Tosc (duration of Q = Tosc). Therefore,
the error in measuring the interval between two edges on Timer0 input = + 4Tosc max.

© 1997-2013 Microchip Technology Inc.
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COMF Complement f
Syntax: [label] COMF fd
Operands: 0<f<31
d € [0,1]
Operation: (f) —> (dest)
Status Affected: Z
Encoding: |0010 |o1df |ffff |
Description: The contents of register 'f' are
complemented. If 'd" is O 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: COVF REGL, O
Before Instruction
REG1 = 0x13
After Instruction
REG1 = 0x13
W = OxEC
DECF Decrement f
Syntax: [label] DECF fd
Operands: 0<f<31
d € [0,1]
Operation: (f)— 1 —> (dest)
Status Affected: Z
Encoding: |0000 |11df |ffff |
Description: Decrement register 'f'. If 'd" is O 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: DECF CNT, 1
Before Instruction
CNT = 0x01
z = 0
After Instruction
CNT = 0x00
z = 1

DECFSZ Decrement f, Skip if O
Syntax: [label] DECFSZ f,d
Operands: 0<f<31
d e [0,1]
Operation: (H-1—>d; skipifresult=0
Status Affected: None
Encoding: |0010 |11df |ffff |
Description: The contents of register 'f' are dec-
remented. If 'd' is O the result is
placed in the W register. If 'd"is 1
the result is placed back in
register 'f'.
If the result is 0, the next instruc-
tion, which is already fetched, is
discarded and a NOP is executed
instead making it a two-cycle
instruction.
Words: 1
Cycles: 1(2)
Example: HERE DECFSZ CNT, 1
[ce))e LOOP
CONTI NUE »
Before Instruction
PC = address (HERE)
After Instruction
CNT = CNT-1;
if CNT = 0,
PC = address (CONTINUE);
if CNT z 0,
PC = address (HERE+1)
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SUBWF Subtract W from f
Syntax: [label] SUBWF fd
Operands: 0<f<31
d e [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 REGL, 1
Before Instruction
REG1 = 3
w = 2
C = ?
After Instruction
REG1 = 1
w = 2
(o = 1 ; result is positive
Example 2:
Before Instruction
REG1 = 2
W = 2
(o = ?
After Instruction
REG1 = 0
W = 2
C = 1 ; result is zero
Example 3:
Before Instruction
REG1 = 1
w = 2
C = ?
After Instruction
REG1 = OxFF
w = 2
C = 0 ; result is negative

SWAPF Swap Nibbles in f
Syntax: [label] SWAPF f,d
Operands: 0<f<31
d e [0,1]
Operation: (f<3:0>) — (dest<7:4>);
(f<7:4>) — (dest<3:0>)
Status Affected: None
Encoding: | 0011 | 10df | FEff |
Description: The upper and lower nibbles of
register 'f' are exchanged. If 'd"is O
the result is placed in W register. If
'd" is 1 the result is placed in
register 'f'.
Words: 1
Cycles: 1
Example SWAPF REGL, O
Before Instruction
REG1 = OxA5
After Instruction
REG1 = OxA5
W = Ox5A
TRIS Load TRIS Register
Syntax: [label] TRIS f
Operands: f=5,60r7
Operation: (W) - TRIS register f
Status Affected: None
Encoding: | 0000 | 0000 | offf |
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 = OxA5
After Instruction
TRISB = O0xA5

© 1997-2013 Microchip Technology Inc.
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11.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK object linker combines relocatable
objects created by the MPASM assembler and the
MPLAB C17 and MPLAB C18 C compilers. It can also
link relocatable objects from pre-compiled libraries,
using directives from a linker script.

The MPLIB object librarian is a librarian for pre-
compiled code to be used with the MPLINK object
linker. When a routine from a library is called from
another source file, only the modules that contain that
routine will be linked in with the application. This allows
large libraries to be used efficiently in many different
applications. The MPLIB object librarian manages the
creation and modification of library files.

The MPLINK object linker features include:

* Integration with MPASM assembler and MPLAB
C17 and MPLAB C18 C compilers.

 Allows all memory areas to be defined as sections
to provide link-time flexibility.

The MPLIB object librarian features include:

» Easier linking because single libraries can be
included instead of many smaller files.

* Helps keep code maintainable by grouping
related modules together.

* Allows libraries to be created and modules to be
added, listed, replaced, deleted or extracted.

11.5 MPLAB SIM Software Simulator

The MPLAB SIM software simulator allows code devel-
opment in a PC-hosted environment by simulating the
PIC series microcontrollers on an instruction level. On
any given instruction, the data areas can be examined
or modified and stimuli can be applied from a file, or
user-defined key press, to any of the pins. The execu-
tion can be performed in single step, execute until
break, or trace mode.

The MPLAB SIM simulator fully supports symbolic debug-
ging using the MPLAB C17 and the MPLAB C18 C com-
pilers and the MPASM assembler. The software simulator
offers the flexibility to develop and debug code outside of
the laboratory environment, making it an excellent multi-
project software development tool.

11.6 MPLAB ICE High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB ICE universal in-circuit emulator is intended
to provide the product development engineer with a
complete microcontroller design tool set for PIC micro-
controllers (MCUs). Software control of the MPLAB ICE
in-circuit emulator is provided by the MPLAB Integrated
Development Environment (IDE), which allows editing,
building, downloading and source debugging from a
single environment.

The MPLAB ICE 2000 is a full-featured emulator sys-
tem with enhanced trace, trigger and data monitoring
features. Interchangeable processor modules allow the
system to be easily reconfigured for emulation of differ-
ent processors. The universal architecture of the
MPLAB ICE in-circuit emulator allows expansion to
support new PIC microcontrollers.

The MPLAB ICE in-circuit emulator system has been
designed as a real-time emulation system, with
advanced features that are generally found on more
expensive development tools. The PC platform and
Microsoft® Windows environment were chosen to best
make these features available to you, the end user.

11.7 ICEPIC In-Circuit Emulator

The ICEPIC low cost, in-circuit emulator is a solution
for the Microchip Technology PIC16C5X, PIC16C6X,
PIC16C7X and PIC16CXXX families of 8-bit One-
Time-Programmable (OTP) microcontrollers. The mod-
ular system can support different subsets of PIC16C5X
or PIC16CXXX products through the use of inter-
changeable personality modules, or daughter boards.
The emulator is capable of emulating without target
application circuitry being present.
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DEVELOPMENT TOOLS FROM MICROCHIP
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12.0 ELECTRICAL CHARACTERISTICS - PIC16C54A

Absolute Maximum Ratings("

Ambient Temperature UNAEr DIAS ..........oouiiiiiiiii e -55°C to +125°C
SEOrage TEMPETATUIE .....coiiiiiiieee ettt ettt e e e e ettt e e e e e ab bbb e ee e e e abe b e et e e e st b b et eeesanneeeeeeaaneeeeannnn —65°C to +150°C
Voltage on VDD with respect to Vss ............ 0V to +7.5V
Voltage on MCLR With reSPeCct t0 VS .. ...t 0V to +14V
Voltage on all other pins With reSPECE 10 VSS ......cociiiiiiieeie e —0.6V to (VoD + 0.6V)
Total POWET AISSIPALOND ..ottt 800 mW
MaX. CUITENE OUL OF WSS PN ...ttt ettt et s et e e en e e e nane e e snneeeesneees 150 mA
MaX. CUITENE MO VDD PN ..veeeitiiieiiieieetiiee sttt ettt e e st e e sttt e e sbe e e e sttt e e sabe e e s bt eeeastee e smneee e abeeeeanbeeesabeaeenbeeeesbeene 100 mA
Max. current into an input Pin (TOCKIT ONIY)...c..veiiiiiie e e e +500 pA
Input clamp current, K (V1 < O OF VI > VDD) ..oouuiiiiiiieiiie ettt ettt st e e s bt e e et e e enneeennneeean +20 mA
Output clamp current, IOK (VO < 0 OF VO > VDD) ....uuiiiieiiiiiiiaeaeeitiieeaeeatiie e e e e s ttaeeaae e sntataeaeeaasnebeeaeessnsneeeaeeaases +20 mA

Max. output current SUNK BY @ny 1/O PIN .....ooieiiiiiie ettt e e e

Max. output current sourced by any I/O pin
Max. output current sourced by a single 1/0 port (PORTA, B or C)
Max. output current sunk by a single 1/O port (PORTA, B OF C)..eeviiiiiiiiiiiiie et

Note 1: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50 to 100 Q should be used when applying a “low” level to the MCLR pin rather
than pulling this pin directly to Vss.

2: Power Dissipation is calculated as follows: Pdis = VDD x {Ibb — ¥ I0H} + ¥ {(VDD — VOH) x lIoH} + > (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 indicated 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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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.

© 1997-2013 Microchip Technology Inc.
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FIGURE 14-15:  WDT TIMER TIME-OUT
PERIOD vs. VppV)

FIGURE 14-16:

TRANSCONDUCTANCE
(gm) OF HS OSCILLATOR
vs. VDD

Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C) Typical: . o
g X 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)
9000
45 \ /
8000
20 \ Max —40°C
7000
35
7 6000
= 30
-8 Max +85°C
L S 5000
= Typ +25°C
9 25 § |~
Max +70°C E 4000
20 !
Typ +25°C
~ 2" 3000 -
15
~_ /Mln +85°C
Min 0°C
2000
~— \\
10
Min —|40°C 100
5
2.0 3.0 4.0 5.0 6.0 7.0
0
Voo (Volts) 20 30 40 50 60 70
Note 1: Prescaler setto 1:1.
VDD (Volts)
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FIGURE 14-21:

PORTA, B AND C loL vs.

VoL, Vbb =3V

Typical: statistical mean @ 25°C

Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)

VoL (Volts)

45
N
40 Max —40°C |
35 /
30
~ 25
<
é /'//
5‘ Typ +25°C
= 20
15
I
/ | min+ss°C
10 /
5
0
0.0 05 10 15 20 25 30

FIGURE 14-22: PORTA, B AND C loL vs.

VoL, Vbb =5V

loL (MmA)
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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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15.3

DC Characteristics: PIC16LV54A-02 (Commercial)
PIC16LV54A-02I (Industrial)

PIC16LV54A-02 Standard Operating Conditions (unless otherwise specified)
PIC16LV54A-02I Operating Temperature 0°C < TA < +70°C for commercial
(Commercial, Industrial) —20°C < TA < +85°C for industrial
Pilrs\m Symbol Characteristic Min | Typt |Max | Units Conditions
D001 Supply Voltage
VDD |RC and XT modes 2.0 — 38| V
D002 VDR |RAM Data Retention — 15*% | — V |Device in SLEEP mode
Voltage®
D003 VPOR |VDD Start Voltage to ensure | — Vss | — V |See Section 5.1 for details on
Power-on Reset Power-on Reset
D004 Svbb |VDD Rise Rate to ensure 0.05*| — — | VIms |See Section 5.1 for details on
Power-on Reset Power-on Reset
D010 Ipp  [Supply Current®
RC® and XT modes — | 05 | — | mA |Fosc = 2.0 MHz, VDD = 3.0V
LP mode, Commercial — 11 27 pA |Fosc = 32 kHz, Vbb = 2.5V WDT disabled
LP mode, Industrial — 14 35 pA |Fosc =32 kHz, VDD = 2.5V WDT disabled
D020 o |Power-down Current?4
Commercial — 25 12 | pA |VDD = 2.5V, WDT enabled
Commercial — 0.25 | 4.0 | pA |VDD = 2.5V, WDT disabled
Industrial — 35 14 | pA |VDD = 2.5V, WDT enabled
Industrial — 0.3 | 5.0| pA |VDD =25V, WDT disabled

* 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: 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 /O pins tristated, pulled to Vss, TOCKI = Vbb, MCLR = VbD; 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 kQ.

4: The oscillator start-up time can be as much as 8 seconds for XT and LP oscillator selection on wake-up from
SLEEP mode or during initial power-up.
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15.4 DC Characteristics: PIC16C54A-04, 10, 20, PIC16LC54A-04, PIC16LV54A-02 (Commercial)
PIC16C54A-04l, 10I, 201, PIC16LC54A-04l, PIC16LV54A-02I (Industrial)
PIC16C54A-04E, 10E, 20E, PIC16LC54A-04E (Extended)

Standard Operating Conditions (unless otherwise specified)
Operating Temperature  0°C < TA < +70°C for commercial
DC CHARACTERISTICS —40°C < TA < +85°C for industrial
—20°C < Ta < +85°C for industrial-PIC16LV54A-02I
—40°C < TA < +125°C for extended
Pilrs\m Symbol Characteristic Min Typt Max Units |Conditions
D030 VIL |Input Low Voltage
1/0O ports Vss — 0.2 VDD \Y Pin at hi-impedance
MCLR (Schmitt Trigger) Vss — 0.15 VbD \%
TOCKI (Schmitt Trigger) Vss — 0.15 VbD \%
OSC1 (Schmitt Trigger) Vss — 0.15 VbD V  |RC mode onIy(S)
0OSsC1 Vss — 0.3 VDD XT, HS and LP modes
D040 VIH |Input High Voltage
I/O ports 02Vvbp+1| — VDD vV |For all vbo®
I/O ports 2.0 — VDD V  |4.0V < VDD <5.5V®
MCLR (Schmitt Trigger) 0.85 VDD — VDD \%
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \%
OSC1 (Schmitt Trigger) 0.85 VDD — VDD V  |RC mode only®
0OSsC1 0.7 VDD — VDD \Y XT, HS and LP modes
D050 VHYs [Hysteresis of Schmitt 0.15 Vpo* — — \%
Trigger inputs
D060 lIL  |Input Leakage Current(}:2) For VDD < 5.5V:
I/O ports -1.0 0.5 +1.0 PA  |VsSs < VPIN < VDD,
pin at hi-impedance
MCLR -5.0 — +5.0 HA  |VPIN = Vss +0.25V
MCLR — 0.5 +3.0 HA  |VPIN = VDD
TOCKI -3.0 0.5 +3.0 HA  |VSs < VPIN < VDD
OSsC1 -3.0 0.5 — HA  |VsSs < VPIN VDD,
XT, HS and LP modes
D080 VOL |Output Low Voltage
1/0 ports — — 0.6 \Y loL = 8.7 mA, VDD = 4.5V
OSC2/CLKOUT — — 0.6 \Y loL=1.6 mA, VDD = 4.5V,
RC mode only
VOH |Output High Voltage®@
1/0O ports VoD - 0.7 — — V  |IoH =-5.4 mA, VDD = 4.5V
OSC2/CLKOUT VDD - 0.7 — — \Y IoH =-1.0 mA, VDD = 4.5V,
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 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 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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15.6 Timing Diagrams and Specifications
FIGURE 15-2: EXTERNAL CLOCK TIMING - PIC16C54A

0SsC1

CLKOUT

TABLE 15-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16C54A

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C for commercial
AC Characteristics —40°C < TA < +85°C for industrial
—20°C < Ta < +85°C for industrial - PIC16LV54A-02I
—40°C < TA < +125°C for extended

Pa’\:z\m Symbol Characteristic Min Typt Max | Units Conditions
Fosc External CLKIN Fre- DC — 4.0 MHz |XT osc mode
quency™ DC — 2.0 | MHz |XT osc mode (PIC16LV54A)
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
DC — 2.0 MHz |RC osc mode (PIC16LV54A)
0.1 — 4.0 MHz |XT osc mode
0.1 — 2.0 MHz |XT osc mode (PIC16LV54A)
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 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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FIGURE 16-14: TYPICAL IpD vs. FREQUENCY (WDT DISABLED, RC MODE @ 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 16-15: MAXIMUM IpD vs. FREQUENCY
(WDT DISABLED, RC MODE @ 300 pF, —40°C to +85°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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17.5 Timing Diagrams and Specifications

FIGURE 17-6: EXTERNAL CLOCK TIMING - PIC16C5X, PIC16CR5X

Q4 i Q1 i Q2 i Q3 X Q4 i Q1
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TABLE 17-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16C5X, PIC16CR5X

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(l) DC — 4.0 | MHz | XT osc mode
DC — 4.0 | MHz |HS osc mode (04)
DC — 20 | MHz |HS osc mode (20)
DC — 200 | kHz |LP osc mode
Oscillator Frequency(? DC | — 4.0 | MHz |RC osc mode
0.45 — 4.0 | MHz |XT osc mode
4.0 — 4.0 | MHz |HS osc mode (04)
4.0 — 20 | MHz |HS osc mode (20)
5.0 — 200 | kHz |LP osc mode
1 Tosc  |External CLKIN Period® 250 | — — | ns |XT osc mode
250 — — ns [HS osc mode (04)
50 — — ns [HS osc mode (20)
5.0 — — us |LP osc mode
Oscillator Period™® 250 | — — | ns [RC osc mode
250 — 2,200| ns |XT osc mode
250 — 250 ns [HS osc mode (04)
50 — 250 | ns |HS osc mode (20)
5.0 — 200 | ps |LP osc mode

* These parameters are characterized but not tested.

1t Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

Note 1: All specified values are based on characterization data for that particular oscillator type under standard oper-
ating conditions with the device executing code. Exceeding these specified limits may result in an unstable
oscillator operation and/or higher than expected current consumption.

When an external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.
2: Instruction cycle period (Tcy) equals four times the input oscillator time base period.
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FIGURE 18-14: WDT TIMER TIME-OUT FIGURE 18-15: PORTA, B AND C IoH vs.
PERIOD vs. Vpp) VOH, VDD = 3 V
Typical: statistical mean @ 25°C Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C) Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C) Minimum: mean — 3s (-40°C to 125°C)
50 0
45
\ .
40 ;
Min +85°C /
RS
35
— -10
g < /
= £
g I S
s o Typ +25°C
.y Typ +125°C
o 25 t -15
2 ~
\Ty:) +85°C
20 Max —40°C
\\Ty:) +25°C 20
15 —]
— Typ —40°C
\y
10
-25
0 0.5 1.0 1.5 2.0 25 3.0
5.0 VoH (Volts)
2.0 3.0 4.0 5.0 6.0 7.0
VDD (Volts)
Note 1: Prescaler setto 1:1.
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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
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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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