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PIC16C5X

40 OSCILLATOR
CONFIGURATIONS

4.1 Oscillator Types

PIC16C5Xs can be operated in four different oscillator
modes. The user can program two configuration bits
(FOSC1:FOSCO) to select one of these four modes:

1. LP: Low Power Crystal

2. XT: Crystal/Resonator
3. HS: High Speed Crystal/Resonator
4. RC: Resistor/Capacitor
Note:  Not all oscillator selections available for all

FIGURE 4-2: EXTERNAL CLOCK INPUT
OPERATION (HS, XT OR
LP OSC
CONFIGURATION)
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parts. See Section 9.1.

4.2 Crystal Oscillator/Ceramic
Resonators

In XT, LP or HS modes, a crystal or ceramic resonator
is connected to the OSC1/CLKIN and OSC2/CLKOUT
pins to establish oscillation (Figure 4-1). The
PIC16C5X oscillator design requires the use of a paral-
lel cut crystal. Use of a series cut crystal may give a fre-
guency out of the crystal manufacturers specifications.
When in XT, LP or HS modes, the device can have an
external clock source drive the OSC1/CLKIN pin
(Figure 4-2).
FIGURE 4-1: CRYSTAL/CERAMIC
RESONATOROPERATION
(HS, XT OR LP OSC
CONFIGURATION)
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Note 1: See Capacitor Selection tables for

recommended values of C1 and C2.

2: A series resistor (RS) may be required
for AT strip cut crystals.

3: RF varies with the Oscillator mode cho-

sen (approx. value = 10 MQ).

TABLE 4-1: CAPACITOR SELECTION FOR
CERAMIC RESONATORS -
PIC16C5X, PIC16CR5X
Osc Resonator | Cap. Range | Cap. Range
Type Freq C1 Cc2
XT 455 kHz 68-100 pF 68-100 pF
2.0 MHz 15-33 pF 15-33 pF
4.0 MHz 10-22 pF 10-22 pF
HS 8.0 MHz 10-22 pF 10-22 pF
16.0 MHz 10 pF 10 pF

These values are for design guidance only. Since
each resonator has its own characteristics, the user
should consult the resonator manufacturer for
appropriate values of external components.

TABLE 4-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR -
PIC16C5X, PIC16CR5X
Osc Crystal Cap.Range | Cap. Range
Type Freq C1 Cc2
LP 32 kHzD 15 pF 15 pF
XT 100 kHz 15-30 pF 200-300 pF
200 kHz 15-30 pF 100-200 pF
455 kHz 15-30 pF 15-100 pF
1 MHz 15-30 pF 15-30 pF
2 MHz 15 pF 15 pF
4 MHz 15 pF 15 pF
HS 4 MHz 15 pF 15 pF
8 MHz 15 pF 15 pF
20 MHz 15 pF 15 pF

Note 1: For VDD > 4.5V, C1=C2~ 30 pFis

recommended.

These values are for design guidance only. Rs may
be required in HS mode as well as XT mode to avoid
overdriving crystals with low drive level specification.
Since each crystal has its own characteristics, the
user should consult the crystal manufacturer for
appropriate values of external components.

Note:

If you change from this device to another
device, please verify oscillator characteris-

tics in your

application.
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PIC16C5X

6.2 Data Memory Organization

Data memory is composed of registers, or bytes of
RAM. Therefore, data memory for a device is specified
by its register file. The register file is divided into two
functional groups: Special Function Registers and Gen-
eral Purpose Registers.

The Special Function Registers include the TMRO reg-
ister, the Program Counter (PC), the Status Register,
the 1/O registers (ports) and the File Select Register
(FSR). In addition, Special Purpose Registers are used
to control the I/O port configuration and prescaler
options.

The General Purpose Registers are used for data and
control information under command of the instructions.

For the PIC16C54, PIC16CR54, PIC16C56 and
PIC16CR56, the register file is composed of 7 Special
Function Registers and 25 General Purpose Registers
(Figure 6-4).

For the PIC16C55, the register file is composed of 8
Special Function Registers and 24 General Purpose
Registers.

For the PIC16C57 and PIC16CR57, the register file is
composed of 8 Special Function Registers, 24 General
Purpose Registers and up to 48 additional General
Purpose Registers that may be addressed using a
banking scheme (Figure 6-5).

For the PIC16C58 and PIC16CR58, the register file is
composed of 7 Special Function Registers, 25 General
Purpose Registers and up to 48 additional General
Purpose Registers that may be addressed using a
banking scheme (Figure 6-6).

6.2.1 GENERAL PURPOSE REGISTER
FILE

The register file is accessed either directly or indirectly
through the File Select Register (FSR). The FSR Reg-
ister is described in Section 6.7.

FIGURE 6-4: PIC16C54, PIC16CR54,
PIC16C55, PIC16C56,
PIC16CR56 REGISTER
FILE MAP

File Address
00h INDF®
01h TMRO
02h PCL
03h STATUS
04h FSR
05h PORTA
06h PORTB
07h PORTC®
08h
General
Purpose
Registers
1Fh

Note 1: Not a physical register. See
Section 6.7.
2: PIC16C55 only, in all other devices this
is implemented as a a general purpose
register.
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PIC16C5X

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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NOTES:
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12.7 Timing Diagrams and Specifications

FIGURE 12-2: EXTERNAL CLOCK TIMING - PIC16C54/55/56/57

CLKOUT

TABLE 12-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16C54/55/56/57

Standard Operating Conditions (unless otherwise specified)
AC Crarscensues  OPTRNOTeTPeaIe 0102 a2 T ool
—40°C < TA < +125°C for extended
Pal\:gm Symbol Characteristic Min | Typt Max | Units Conditions
1A Fosc External CLKIN Frequency®™ | bDC | — 4.0 | MHz |XT osc mode
DC — 10 MHz | 10 MHz mode
DC — 20 MHz |HS osc mode (Comm/Ind)
DC — 16 MHz | HS osc mode (Ext)
DC — 40 kHz |LP osc mode
Oscillator Frequency(l) DC — 4.0 MHz | RC osc mode
0.1 — 4.0 MHz | XT osc mode
4.0 — 10 MHz | 10 MHz mode
4.0 — 20 MHz |HS osc mode (Comm/Ind)
4.0 — 16 MHz | HS osc mode (Ext)
DC — 40 kHz |LP osc mode

* These parameters are characterized but not tested.

T 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: 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 12-5: TIMERO CLOCK TIMINGS - PIC16C54/55/56/57
TOCKI ————————/ N&k f
! 40 - 41 .
' 42
Note: Please refer to Figure 12-1 for load conditions.

TABLE 12-4: TIMERO CLOCK REQUIREMENTS - PIC16C54/55/56/57

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’\:sm Symbol Characteristic Min Typt | Max | Units Conditions
40 TtOH TOCKI High Pulse Width
- No Prescaler 0.5 Tey + 20* — — ns
- With Prescaler 10* — — ns
41 TtOL TOCKI Low Pulse Width
- No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
42 TtOP TOCKI Period 20 or Tcy +40% | — — ns |[Whichever is greater.
N N = Prescale Value
1, 2, 4,..., 256)

* These parameters are characterized but not tested.

T 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.
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13.0 ELECTRICAL CHARACTERISTICS - PIC16CR54A

Absolute Maximum Ratings (")

Ambient Temperature UNAEr DIAS ..........oouiiiiiiiie e -55°C to +125°C
SEOrage TEMPETATUIE .....coeiuiiiiieee ettt ettt e e e ettt e e e e e bt bt ee e e e abt b e e ee e e st be et e e e s e nneeeeeeaaneeeeannnn —65°C to +150°C
Voltage 0N VDD With FESPECE 10 VSS ....eeiiiiiiiiiiieiiee ettt e e nr e e e ern e e nnnes 0to +7.5V

Voltage on MCLR with respect to Vss()

0to +14V

Voltage on all other pins with respect to Vss —0.6V to (VDbD + 0.6V)
Total POWET AISSIPALOND ..ottt 800 mwW
MaX. CUITENE OUL OF WSS PN ...ttt ettt ettt et e e e e s be e e an e e e saneeeenneeeenneens 150 mA
MaX. CUITENE MO VDD PN .eeeiitiieiiteie ettt ettt e ettt satt e e st e e e e sbe e e e sttt e e sttt e anbe e e sastee s ambeeeasbeeeenneeenateeearbeeeenteeennees 50 mA
Max. current into an input Pin (TOCKI ONIY) ....oouiiiiiiieceeece ettt ese b eresees +500 pA
Input clamp current, K (V1 < 0 0F VI > VDD) ..c.cviioiiiiicieieiieteieieiiet ettt ettt ae bttt es s se bbb e s sssesesesenes +20 mA
Output clamp current, IOK (VO < 0 OF VO > VDD) ...ocvoiiuieieiiieiiiieieieeee ettt es et ssesessassesessesessesaesessesssasens +20 mA
Max. output current SUNK BY @ny 1/O PIN ....ooiiiiiiie ettt

Max. output current sourced BY any 1/O PN .......cooviiiiiiiiieie e

Max. output current sourced by a single 1/0 port (PORTA or B) .
Max. output current sunk by a single 1/O port (PORTA OF B) .....ooiiiiiiiiiiiciieeee 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: Pbis = VDD x {IpD - X IoH} + > {(VDD-VOH) x loH} + 2 (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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13.1 DC Characteristics: PIC16CR54A-04, 10, 20, PIC16LCR54A-04 (Commercial)
PIC16CR54A-04l, 10I, 20I, PIC16LCR54A-04I1 (Industrial)

PIC16LCR54A-04 Standard Operating Conditions (unless otherwise specified)
PIC16LCR54A-04l Operating Temperature 0°C < Ta £ +70°C for commercial
(CommerciaL |ndustria|) —40°C < TA < +85°C for industrial

PIC16CR54A-04, 10, 20 Standard Operating Conditions (unless otherwise specified)

PIC16CR54A-04l, 10, 20l Operating Temperature 0°C < TA £ +70°C for commercial

(CommerciaL |ndustria|) —40°C < TA < +85°C for industrial
PaNrgm Symbol Characteristic/Device Min | Typt | Max | Units Conditions
IPD Power-down Current®

D006 PIC16LCR54A-Commercial | — 1.0 6.0 pA | VDD = 2.5V, WDT disabled
— 2.0 8.0* pA | VDD = 4.0V, WDT disabled
— 3.0 15 HA VDD = 6.0V, WDT disabled
— 5.0 25 HA VDD = 6.0V, WDT enabled

DO06A PIC16CR54A-Commercial | — 1.0 6.0 pA | VDD = 2.5V, WDT disabled
— 2.0 8.0* HA VDD = 4.0V, WDT disabled
— 3.0 15 HA VDD = 6.0V, WDT disabled
— 5.0 25 HA VDD = 6.0V, WDT enabled

D007 PIC16LCR54A-Industrial | — 1.0 8.0 HA VDD = 2.5V, WDT disabled
— 2.0 10* HA VDD = 4.0V, WDT disabled
— 3.0 20* HA VDD = 4.0V, WDT enabled
— 3.0 18 pA | VDD = 6.0V, WDT disabled
— 5.0 45 pA | VDD = 6.0V, WDT enabled

DOO7A PIC16CR54A-Industrial | — 1.0 8.0 pA | VDD = 2.5V, WDT disabled
— 2.0 10* pA | VDD = 4.0V, WDT disabled
— 3.0 20* pA | VDD = 4.0V, WDT enabled
— 3.0 18 pA | VDD = 6.0V, WDT disabled
— 5.0 45 HA VDD = 6.0V, WDT enabled

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

* These parameters are characterized but not tested.

T Datain“Typ” columnis 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.

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 = 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 kQ.

© 1997-2013 Microchip Technology Inc.
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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.

DS30453E-page 86 Preliminary © 1997-2013 Microchip Technology Inc.



PIC16C5X

15.1 DC Characteristics: PIC16C54A-04, 10, 20 (Commercial)
PIC16C54A-041, 10I, 201 (Industrial)
PIC16LC54A-04 (Commercial)
PIC16LC54A-04I (Industrial)
PIC16LC54A-04 Standard Operating Conditions (unless otherwise specified)
PIC16LC54A-04I Operating Temperature 0°C < TA < +70°C for commercial
(Commercial, Industrial) —40°C < TA < +85°C for industrial
PIC16C54A-04, 10, 20 Standard Operating Conditions (unless otherwise specified)
PIC16C54A-041, 10I, 20l Operating Temperature 0°C < TA < +70°C for commercial
(Commerecial, Industrial) —40°C < TA < +85°C for industrial
Pilr;m Symbol Characteristic/Device Min | Typt | Max | Units Conditions
IPp | Power-down Current®
D006 PIC1I6LCSX | — 25 | 12 | pA |VDD = 2.5V, WDT enabled, Commercial
— 0.25 | 40 | pA |VDD= 2.5V, WDT disabled, Commercial
— 25 14 | pA | VDD = 2.5V, WDT enabled, Industrial
— 0.25 | 5.0 | pA |VDD =25V, WDT disabled, Industrial
DO06A PIC16C5X| — 4.0 12 pA | VDD = 3.0V, WDT enabled, Commercial
— 0.25 | 40| pA |VDD = 3.0V, WDT disabled, Commercial
— 5.0 14 | pA | VDD = 3.0V, WDT enabled, Industrial
— 0.3 | 50| pA |VDD=3.0V, WDT disabled, Industrial
Legend: Rows with standard voltage device data only are shaded for improved readability.

*  These parameters are characterized but not tested.

T Datain “Typ” column is based on characterization results at 25°C. This data is for design guidance only and
is not tested.

Note 1. This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus
loading, oscillator type, bus rate, internal code execution pattern and temperature also have an impact on
the current consumption.

a) The test conditions for all IDD measurements in active Operation mode are: OSC1 = external square
wave, from rail-to-rail; all I/O pins tristated, pulled to Vss, 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.
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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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17.4 Timing Parameter Symbology and Load Conditions

The timing parameter symbols have been created with one of the following formats:

1. TppS2ppS
2. TppS
T

F  Frequency T Time
Lowercase letters (pp) and their meanings:
pp _

2 to mc MCLR

ck CLKOUT osc oscillator

cy cycletime os OSCl1

drt device reset timer t0 TOCKI

io 1/O port wdt watchdog timer
Uppercase letters and their meanings:
S

F Fall P  Period

H High R Rise

I Invalid (Hi-impedance) V  Valid

L Low Z Hi-impedance
FIGURE 17-5: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS -

PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/C58B/CR58B-04, 20

Pin Izlj CL= 50pF for all pins and OSC2 for RC mode

—CL 0-15pF for OSC2 in XT, HS or LP modes when
L external clock is used to drive OSC1

Vss
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FIGURE 18-4: 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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\ \
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VDD (Volts)
FIGURE 18-5: TYPICAL IpD vs. VDD, WATCHDOG DISABLED (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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© 1997-2013 Microchip Technology Inc.

Preliminary

DS30453E-page 147



PIC16C5X

FIGURE 18-8: VTH (INPUT THRESHOLD TRIP POINT VOLTAGE) OF I/O PINS vs. VDD
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
2.0
1.8
1.6
R /
[2]
) °C)
\><i 1.4 Typ (_\-25/
= 1.2
>
/
1.0
0.8
0.6
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VDD (Volts)
FIGURE 18-9: VIH, VIL OF MCLR, TOCKI AND OSC1 (IN RC MODE) vs. VDD
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
45
4.0 °C)
.G 1O +85
35 x (A
25°C
¥ - OC\
—~ 3.0 Y @5
2 A
S W0 (0
> 2.5 / W o
=
Z 20
I
> °C)
15 viL max (-40°C 1o +85°C) —
1.0 | ViL typ +2500
——— I
[ —
| o
0.5 — ViL min (—40°C to +85°C) —
R
—
0.0 | |
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VDD (Volts)
Note: These input pins have Schmitt Trigger input buffers.
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20.0 DEVICE CHARACTERIZATION - PIC16LC54C 40MHz

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

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

FIGURE 20-1: TYPICAL IpD vs. VDD, WATCHDOG DISABLED (25°C)
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
25
20
15
<
2
g
10
5.0
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——
——
0
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VD (Volts)
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FIGURE 20-7: WDT TIMER TIME-OUT FIGURE 20-8: IOH vs. VOH, VDD =5V
PERIOD vs. Voo
Typical: statistical mean @ 25°C
C -~ o Maximum: mean + 3s (-40°C to 125°C)
Typical: statistical mean @ 25°C S . o o
Maximum: mean + 3s (-40°C to 125°C) Minimum: mean - 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C) 0
50
45
|
40
Typ +125°C
35 —_
- <
o) S
E T -20
3 30 0 Typ +85°C
2
= Typ +125°C Typ +25°C
o 25 t
= ~ yp —40°C
\Tyo +85°C _30
20
T~ Type2sc
—
15
— Typ —40°C
\y —-40
10 15 20 25 30 35 40 45 50
VOH (Volts)
5.0
2.0 3.0 4.0 5.0 6.0 7.0
VDD (Volts)
Note 1: Prescaler setto 1:1.

TABLE 20-1: INPUT CAPACITANCE

_ Typical Capacitance (pF)

o 18L PDIP 18L SOIC
RA port 5.0 4.3
RB port 5.0 4.3
MCLR 17.0 17.0
OSC1 4.0 35
OSC2/CLKOUT 4.3 35
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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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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28-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)

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 .026 0.65

Overall Height A .068 .073 .078 1.73 1.85 1.98
Molded Package Thickness A2 .064 .068 .072 1.63 1.73 1.83
Standoff § Al .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 .319 7.59 7.85 8.10
Molded Package Width E1l .201 .207 212 5.11 5.25 5.38
Overall Length D .396 402 407 10.06 10.20 10.34
Foot Length L .022 .030 .037 0.56 0.75 0.94
Lead Thickness C .004 .007 .010 0.10 0.18 0.25
Foot Angle ¢ 0 4 8 0.00 101.60 203.20
Lead Width B .010 .013 .015 0.25 0.32 0.38
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* 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: MS-150

Drawing No. C04-073
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