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PIC16C5X

4.3 External Crystal Oscillator Circuit

Either a prepackaged oscillator or a simple oscillator
circuit with TTL gates can be used as an external crys-
tal oscillator circuit. Prepackaged oscillators provide a
wide operating range and better stability. A well-
designed crystal oscillator will provide good perfor-
mance with TTL gates. Two types of crystal oscillator
circuits can be used: one with parallel resonance, or
one with series resonance.

Figure 4-3 shows an implementation example of a par-
allel resonant oscillator circuit. The circuit is designed
to use the fundamental frequency of the crystal. The
74AS04 inverter performs the 180-degree phase shift
that a parallel oscillator requires. The 4.7 kQ resistor
provides the negative feedback for stability. The 10 kQ
potentiometers bias the 74AS04 in the linear region.
This circuit could be used for external oscillator
designs.

FIGURE 4-3: EXAMPLE OF EXTERNAL
PARALLEL RESONANT
CRYSTAL OSCILLATOR
CIRCUIT (USING XT, HS
OR LP OSCILLATOR
MODE)
+5V
To Other
% Devices
10K

4.7K 74AS04 PIC16C5X
*——\VN——
74AS04 ¢ CLKIN
0—[>o—4|
Open — 0Osc2

XTAL

» *— D |—4l

- ;|0pF | 20%3

Figure 4-4 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental fre-
qguency of the crystal. The inverter performs a 180-
degree phase shift in a series resonant oscillator cir-
cuit. The 330 kQ resistors provide the negative feed-
back to bias the inverters in their linear region.
FIGURE 4-4: EXAMPLE OF EXTERNAL
SERIES RESONANT
CRYSTAL OSCILLATOR
CIRCUIT (USING XT, HS
OR LP OSCILLATOR
MODE)

To Other
330K 330K Devices

74AS04 74AS04 | 74AS04 PIC16C5X
’o CLKIN
0.1 uF

Open— oOsc2

XTAL

1
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PIC16C5X

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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6.3 STATUS Register

This register contains the arithmetic status of the ALU,
the RESET status and the page preselect bits for pro-
gram memories larger than 512 words.

The STATUS Register can be the destination for any
instruction, as with any other register. If the STATUS
Register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not

writable. Therefore, the result of an instruction with the
STATUS Register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS Register
as 000u uluu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF and
MOVWF instructions be used to alter the STATUS Reg-
ister because these instructions do not affect the Z, DC
or C bits from the STATUS Register. For other instruc-
tions which do affect STATUS Bits, see Section 10.0,
Instruction Set Summary.

REGISTER 6-1:  STATUS REGISTER (ADDRESS: 03h)
R/W-0 R/W-0 R/W-0 R-1 RIW-X RIW-x RIW-X
PA2 PAL | PAO | | PD z DC c
bit 7 bit 0
bit 7: PA2: This bit unused at this time.

Use of the PA2 bit as a general purpose read/write bit is not recommended, since this may affect upward

compatibility with future products.

bit 6-5: PA<1:0>: Program page preselect bits (PIC16C56/CR56)(PIC16C57/CR57)(PIC16C58/CR58)

00 = Page 0 (000h - 1FFh) - PIC16C56/CR56, PIC16C57/CR57, PIC16C58/CR58
01 = Page 1 (200h - 3FFh) - PIC16C56/CR56, PIC16C57/CR57, PIC16C58/CR58
10 = Page 2 (400h - 5FFh) - PIC16C57/CR57, PIC16C58/CR58
11 = Page 3 (600h - 7FFh) - PIC16C57/CR57, PIC16C58/CR58

Each page is 512 words.

Using the PA<1:0> bits as general purpose read/write bits in devices which do not use them for program
page preselect is not recommended since this may affect upward compatibility with future products.

bit 4: ﬁ: Time-out bit

1 = After power-up, CLRVWDT instruction, or SLEEP instruction

0 = A WDT time-out occurred
bit 3: PD: Power-down bit

1 = After power-up or by the CLRWDT instruction

0 = By execution of the SLEEP instruction
bit 2: Z: Zero bit

1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1: DC: Digit carry/borrow bit (for ADDWF and SUBWF instructions)

ADDWF

1 = A carry from the 4th low order bit of the result occurred
0 = A carry from the 4th low order bit of the result did not occur

SUBWF

1 = A borrow from the 4th low order bit of the result did not occur
0 = A borrow from the 4th low order bit of the result occurred

bit O: C: Carry/borrow bit (for ADDWF, SUBWF and RRF, RLF instructions)

ADDWF SUBWF
1 = A carry occurred
0 = A carry did not occur

1 = A borrow did not occur
0 = A borrow occurred

RRF or RLF
Loaded with LSb or MSb, respectively

Legend:
R = Readable bit W = Writable bit
-n = Value at POR 1 = bit is set

U = Unimplemented bit, read as ‘0’
0 = bit is cleared

X = bit is unknown

© 1997-2013 Microchip Technology Inc.
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7.0 1/OPORTS

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 1/0O
pins independent of the pin’s input/output modes. On
RESET, all I/0 ports are defined as input (inputs are at
hi-impedance) since the 1/O control registers (TRISA,
TRISB, TRISC) are all set.

7.1 PORTA

PORTA is a 4-bit I/0O Register. Only the low order 4 bits
are used (RA<3:0>). Bits 7-4 are unimplemented and
read as '0O'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 'O’ puts the contents of the output data
latch on the selected pins, enabling the output buffer.

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.

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

7.5

The equivalent circuit for an 1/0 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.

I/O Interfacing

FIGURE 7-1: EQUIVALENT CIRCUIT
FOR A SINGLE I/O PIN
Data
Bus
D Q
Data
WR Latch VeD
Port CK 6

w :D—( N o
R in@
eg D 0 p
TRIS
Latch Vvss
TRIS 'f CK 6
RESET

)

RD Port

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

TABLE 7-1: SUMMARY OF PORT REGISTERS
Value on _Value on

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-On MCLR and
Reset WDT Reset

N/A TRIS I/0 Control Registers (TRISA, TRISB, TRISC) 1111 1111 | 1111 1111

05h PORTA — — — — RA3 RA2 RA1 RAO ---- XXXX | ---- uuuu

06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX [ uuuu uuuu

07h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO | XXXX XXXX | uuuu uuuu

Legend: x =unknown, u = unchanged, — = unimplemented, read as '0’', Shaded cells = unimplemented, read as ‘0’

© 1997-2013 Microchip Technology Inc.
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8.0 TIMERO MODULE AND TMRO

REGISTER

The TimerO module has the following features:

 8-bit timer/counter register, TMRO

- Readable and writable
« 8-bit software programmable prescaler
« Internal or external clock select

- Edge select for external clock

Figure 8-1 is a simplified block diagram of the Timer0
module, while Figure 8-2 shows the electrical structure
of the TimerO0 input.

Timer mode is selected by clearing the TOCS bit
(OPTION<5>). In Timer mode, the Timer0 module will
increment every instruction cycle (without prescaler). If
TMRO register is written, the increment is inhibited for
the following two cycles (Figure 8-3 and Figure 8-4).
The user can work around this by writing an adjusted
value to the TMRO register.

Counter mode is selected by setting the TOCS bit
(OPTION<5>). In this mode, TimerO will increment
either on every rising or falling edge of pin TOCKI. The
incrementing edge is determined by the source edge
select bit TOSE (OPTION<4>). Clearing the TOSE bit
selects the rising edge. Restrictions on the external
clock input are discussed in detail in Section 8.1.

Note: The prescaler may be used by either the

Timer0 module or the Watchdog Timer, but

not both.

The prescaler assignment is controlled in software by
the control bit PSA (OPTION<3>). Clearing the PSA bit
will assign the prescaler to TimerO. The prescaler is not
readable or writable. When the prescaler is assigned to
the TimerO0 module, prescale values of 1:2, 1:4,..,
1:256 are selectable. Section 8.2 details the operation
of the prescaler.

A summary of registers associated with the TimerQ
module is found in Table 8-1.

FIGURE 8-1: TIMERO BLOCK DIAGRAM
Data Bus
Fosc/4 0 PSout 8
* 1
Sync with

ﬁ] 11 —— Internal TMRO reg

TOCKI ‘ 7 Programmab)le ) Clocks PSout

pin Prescaler Svn
TosE® (2 cycle delay) =YNC
b
Ps2, Ps1, Pso®  psA®)
Tocs®

(Section 6.4).

Note 1: Bits TOCS, TOSE, PSA, PS2, PS1 and PSO are located in the OPTION register

2: The prescaler is shared with the Watchdog Timer (Figure 8-6).

FIGURE 8-2: ELECTRICAL STRUCTURE OF TOCKI PIN
RIN
. W\ {bc
TOCKI 1) Schmitt Trigger
pin (1) N Input Buffer
Vss Vss

Note 1: ESD protection circuits.

© 1997-2013 Microchip Technology Inc.

Preliminary

DS30453E-page 37



PIC16C5X

121

DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial)

PIC16C54/55/56/57-RC, XT, 10, HS, LP Standard Operating Conditions (unless otherwise specified)
(Commercial) Operating Temperature 0°C < TA < +70°C for commercial
Param I . . . .
NoO Symbol Characteristic/Device Min Typt Max | Units Conditions

D001 VDD |Supply Voltage
PIC16C5X-RC 3.0 — 6.25 Y,
PIC16C5X-XT 3.0 — 6.25 \%
PIC16C5X-10 4.5 — 5.5 \%
PIC16C5X-HS 4.5 — 5.5 \%
PIC16C5X-LP 2.5 — 6.25 \%

D002 | VDR |RAM Data Retention Voltage?) 1.5% — V  |Device in SLEEP Mode

D003 VPOR |VDD Start Voltage to ensure Vss — \% See Section 5.1 for details on
Power-on Reset Power-on Reset

D004 SvbD |VDD Rise Rate to ensure 0.05* — — V/ms |See Section 5.1 for details on
Power-on Reset Power-on Reset

D010 Ibb  |Supply Current®
PIC16C5X-RC®) — 1.8 33 | mA |Fosc =4 MHz, Vbp = 5.5V
PIC16C5X-XT — 1.8 3.3 mA |Fosc =4 MHz, VbD = 5.5V
PIC16C5X-10 — 4.8 10 mA |Fosc =10 MHz, VbD = 5.5V
PIC16C5X-HS — 4.8 10 mA |Fosc =10 MHz, VbD = 5.5V
PIC16C5X-HS — 9.0 20 mA |Fosc =20 MHz, Vbb = 5.5V
PIC16C5X-LP — 15 32 pA  |Fosc = 32 kHz, Vbp = 3.0V,

WDT disabled
D020 IPo  |Power-down Current® — 4.0 12 pA  |VDD = 3.0V, WDT enabled
— 0.6 9 pA  |VDD = 3.0V, WDT disabled

* 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 = 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.
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13.4 DC Characteristics: PIC16CR54A-04E, 10E, 20E (Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)

Operating Temperature

—40°C < TA < +125°C for extended

Pilrs\m Symbol Characteristic Min Typt Max Units Conditions
D030 ViL  |Input Low Voltage
I/O ports Vss — 0.15 VbD \% 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 \Y, RC mode only(3)
OSC1 Vss — 0.3 Vbb \Y, XT, HS and LP modes
D040 VIH |Input High Voltage
1/0 ports 045VDD | — VDD vV |For all vop®
/0 ports 2.0 — VDD vV |4.0V < VDD <5.5vV®
1/O ports 0.36 VDD — VDD V VDD > 5.5V
MCLR (Schmitt Trigger) 0.85 VDD — VDD \Y,
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \%
OSC1 (Schmitt Trigger) 0.85VoD | — VDD V  |RC mode only®®
0OSC1 0.7 VDD — VDD \Y XT, HS and LP modes
D050 VHYS |Hysteresis of Schmitt 0.15 VDD* — — \Y,
Trigger inputs
D060 L |Input Leakage Current(-?) For VDD < 5.5V:
I/O ports -1.0 0.5 +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
0SC1 -3.0 0.5 +3.0 pA  |Vss <VPIN < VDD,
XT, HS and LP modes
D080 VoL |Output Low Voltage
I/O ports — — 0.6 \Y loL = 8.7 mA, VDD = 4.5V
OSC2/CLKOUT — — 0.6 V loL=1.6 mA, VDD = 4.5V,
RC mode only
D090 | VoH |Output High Voltage®
I/O ports VoD - 0.7 — — \Y IoH = -5.4 mA, VDD = 4.5V
OSC2/CLKOUT VbD - 0.7 — — \% 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 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.

Negative current is defined as coming out of the pin.
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.

The user may use the better of the two specifications.
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FIGURE 14-11: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT
(XT, HS, AND LP MODES) vs. VDD

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

3.4
3.2
3.0
2.8

2.6 i
&/
24 \\]\ay\/I/%O 9

2.2

")

VTH (Volts)

2.0 000\0
18 win
16

1.4
1.4
1.2

1.0

25 3.0 35 4.0 45 5.0 55 6.0
VDD (Volts)

FIGURE 14-12: TYPICAL IDD VS. FREQUENCY (EXTERNAL CLOCK, 25°C)

Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
10
1.0
<
E 1
Q L1
o //
L ///
////‘ //
I 1 g /%/
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External Clock Frequency (Hz)
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FIGURE 14-13: MAXIMUM IDD VS. FREQUENCY (EXTERNAL CLOCK, —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)
10
]
1.0
g
-~ L1
8 // 1 1
- [CE //’///
6.5 | T
6.0 — T T L] s
0.1 =755 i
—— 50 — !
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I~ 35 =
3.0 =
25 — |
0.01
10K 100K M 10M 100M

External Clock Frequency (Hz)

FIGURE 14-14: MAXIMUM Ipp vs. FREQUENCY (EXTERNAL CLOCK -55°C TO +125°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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15.0 ELECTRICAL CHARACTERISTICS - PIC16C54A

Absolute Maximum Ratings(")

Ambient temperature UNAEr DIBS.........ccoiiiiiiiiiiie e -55°C to +125°C
SEOrage tEMPEIALUIE ....eiiiiiiitie ettt et e e e e ea bt e e e e eab bt et e e e e ab bbb e ee e e e sbb e e e e e e nabeeeeeanas —65°C to +150°C
Voltage on VDD with respect to Vss ............ 0to +7.5V
Voltage 0N MCLR With T@SPECE 10 VSS.........vueeeeeeseeeeeeseeeeseessee s seesesee s seesseessees s nes e eenes e e 0 to +14V
Voltage on all other pins With reSPECE 10 VSS ......cociiiiiiieeie e —0.6V to (VoD + 0.6V)
Total POWET AISSIPALONMD ..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 (TOCKI ONIY) ....ooviiiiiiieicecee ettt ese b se b sees +500 pA
Input clamp current, K (V1 <10 OF VI 3 VDD)...o.voiouiiiieieieiieteieteiiet ettt ettt tese s bt es e se s esesessesesesenen +20 mA
Output clamp current, IOK (VO < 0 OF VO > VDD) .....coviuiieiiieiiiieieieeee ittt ssese st sse e ssassesessesessesessessessssasens +20 mA
Max. output current SUNK BY @ny 1/O PIN .....ooiiiiiiiie ettt st b e et enees

Max. output current sourced by any I/O pin
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) .....ooiiiiiiiiieeeiiee et

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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FIGURE 15-3: CLKOUT AND I/O TIMING - PIC16C54A
Q4 : Q1 X Q2 , Q3 .
. 110 o T I
cLKouT N\K R -/ |
gt SRS BT |
Lo ! 118 , 1 .
. :ﬁ. ' .1—9» ! . —e-—16 .
QAL T XN \
(input) N\ : o ; i ! '
D le—17—> : : . 15 . I X
I(/O(?HI;iur}) Old Value X New Value
: 20, 21
Note: Please refer to Figure 15-1 for load conditions.
TABLE 15-2: CLKOUT AND I/O 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
Pzrgm Symbol Characteristic Min Typt Max Units
10 TosH2ckL |0SC17T to CLKOUTY®) — 15 30* ns
1 TosH2ckH |0SC17T to CLKOUTT® — 15 30% ns
12 TckR  |CLKOUT rise time( — 5.0 15+ ns
13 TckF  |CLKOUT fall time(® — 5.0 15* ns
14 TckL2ioV  |CLKOUTY to Port out valid() — — 40%* ns
15 TioV2ckH |Port in valid before CLKOUTT) 0.25 TCY+30* | — — ns
16 TckH2iol  |Port in hold after CLKOUTT(1) o* — — ns
17 TosH2ioV |OSC1T (Q1 cycle) to Port out valid® — — 100* ns
18 TosH2iol |OSC1T (Q2 cycle) to Port input invalid TBD — — ns
(I/O in hold time)
19 TioV2osH |Port input valid to OSC1T TBD — — ns
(I/O in setup time)
20 TioR Port output rise time® — 10 25%+ ns
21 TioF Port output fall time(® — 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.

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: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
2. Please refer to Figure 15-1 for load conditions.
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FIGURE 15-4: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING - PIC16C54A
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Note 1: Please referto Figure 15-1 for load conditions.

TABLE 15-3: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER - 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

Param
No. Symbol Characteristic Min | Typt | Max | Units Conditions
30 TmcL |MCLR Pulse Width (low) 100* | — — ns |Vbb =5.0V
1 — — us |VDD = 5.0V (PIC16LV54A only)

31 Twdt |Watchdog Timer Time-out 9.0 | 18* 30* ms |VDD = 5.0V (Comm)

Period (No Prescaler)
32 TDRT |Device Reset Timer Period 9.0 | 18* 30* ms (VDD = 5.0V (Comm)
34 Tioz  [I/O Hi-impedance from MCLR | — — 100* ns

Low — — lus — |(PIC16LV54A only)

* These parameters are characterized but not tested.

T 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.
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17.3 DC Characteristics: PIC16C54C/C55A/C56A/C57C/IC58B-04, 20 (Commercial, Industrial, Extended)
PIC16LC54C/LC55A/LC56A/LC57C/LC58B-04 (Commercial, Industrial)
PIC16CR54C/CR56A/CR57C/CR58B-04, 20 (Commercial, Industrial, Extended)
PIC16LCR54C/LCR56A/LCR57C/LCR58B-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C for commercial
DC CHARACTERISTICS —40°C < TA < +85°C for industrial
—40°C < TA < +125°C for extended
Pilrgm Symbol Characteristic Min Typt Max Units Conditions
D030 ViL  |Input Low Voltage
1/0 Ports Vss — 0.8V V |4.5V <VpD < 5.5V
1/0 Ports Vss — 10.15Vbp| V |Otherwise
MCLR (Schmitt Trigger) Vss — |0.15VbD| V
TOCKI (Schmitt Trigger) Vss — |0.15VbD| V
OSC1 (Schmitt Trigger) Vss — 1]0.15Vop| V |RC mode only(3)
0OsC1 Vss — 0.3 VDD V |XT, HS and LP modes
D040 ViH |Input High Voltage
1/0 ports 2.0 — VDD V |45V <VDD<5.5V
1/O ports 0.25 Vbp+0.8 — VDD V  |Otherwise
MCLR (Schmitt Trigger) 0.85 VbD — VDD \Y,
TOCKI (Schmitt Trigger) 0.85 VDD — VDD V
OSC1 (Schmitt Trigger) 0.85 VDD — VDD V  |RC mode only®
0OSC1 0.7 VDD — VDD V |XT, HS and LP modes
D050 VHYS |Hysteresis of Schmitt 0.15 VDD* — — V
Trigger inputs
D060 L |Input Leakage Current®2 For VDD <5.5V:
1/O ports -1.0 0.5 +1.0 pA  |Vss < VPINL VDD,
pin at hi-impedance
MCLR -5.0 — +5.0 pA  |VPIN = Vss +0.25V
MCLR 0.5 +3.0 pA  [VPIN = VDD
TOCKI -3.0 0.5 +3.0 pA  |Vss < VPIN < VDD
0OsC1 -3.0 0.5 — pA  [Vss < VPIN £VDD,
XT, HS and LP modes
D080 VoL |Output Low Voltage
1/0 ports — — 0.6 V |loL=8.7 mA, VDD = 4.5V
OSC2/CLKOUT — — 0.6 V |loL=1.6 mA, VDD = 4.5V,
RC mode only
D090 | VoH |Output High Voltage®
1/O ports VoD - 0.7 — — V |loH=-5.4 mA, VDD = 4.5V
OSC2/CLKOUT VoD - 0.7 — — V |loH=-1.0mA, VDD =4.5V,
RC mode only

* 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 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: Forthe 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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18.0 DEVICE CHARACTERIZATION - PIC16LC54A

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 18-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE
Fosc Frequency normalized to +25°C
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TABLE 18-1: RC OSCILLATOR FREQUENCIES
Average
CEXT REXT Fosc @ 5V, 25°C
20 pF 3.3K 5 MHz +27%
5K 3.8 MHz +21%
10K 2.2 MHz +21%
100K 262 kHz +31%
100 pF 3.3K 1.63 MHz +13%
5K 1.2 MHz +13%
10K 684 kHz +18%
100K 71 kHz +25%
300 pF 3.3K 660 kHz +10%
5.0K 484 kHz +14%
10K 267 kHz + 15%
100K 29 kHz +19%

The frequencies are measured on DIP packages.

The percentage variation indicated here is part-to-part variation due to normal process distribution. The variation
indicated is +3 standard deviation from average value for VDD = 5V.
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19.2 DC Characteristics: PIC16C54C/C55A/C56A/C57C/C58B-40 (Commercial)(l)

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

Pilrsm Symbol Characteristic Min Typt Max Units Conditions
D030 ViL Input Low Voltage

I/O Ports Vss — 0.8 V |45V <VDD <5.5V

MCLR (Schmitt Trigger) Vss — |0.15VbD| V

TOCKI (Schmitt Trigger) Vss — |0.15VbD| V

0OSsC1 Vss — | 0.2VDD V  [HS, 20 MHz < Fosc <40 MHz
D040 VIH Input High Voltage

I/O ports 2.0 — VDD V |45V <VDD<5.5V

MCLR (Schmitt Trigger) 0.85 VbD — VDD \%

TOCKI (Schmitt Trigger) 0.85 VbD — VDD \Y,

0OSsC1 0.8 Vbp — VDD V  [HS, 20 MHz < Fosc <40 MHz
D050 VHYS |Hysteresis of Schmitt 0.15 VbD* — — \%

Trigger inputs
D060 L |Input Leakage Current?3) For VDD < 5.5V:

I/O ports -1.0 0.5 +1.0 pA  |Vss < VPIN< VDD,

pin at hi-impedance

MCLR -5.0 — +5.0 pA  |VPIN = Vss +0.25V

MCLR — 0.5 +3.0 pA  |VPIN = VDD

TOCKI -3.0 0.5 +3.0 pA  |Vss < VPIN < VDD

OSC1 -3.0 0.5 — pA  |Vss < VPIN < VDD, HS
D080 VoL |Output Low Voltage

I/O ports — — 0.6 V |loL=8.7 mA, VDD = 4.5V
D090 VoH |Output High Voltage®

I/O ports VoD - 0.7 — — V |loH =-5.4 mA, VDD = 4.5V

*  These parameters are characterized but not tested.

1t 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: Device operation between 20 MHz to 40 MHz requires the following: VDD between 4.5V to 5.5V, OSC1 pin
externally driven, OSC2 pin not connected and HS oscillator mode and commercial temperatures. For opera-
tion between DC and 20 MHz, See Section 17.3.

2: 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 volt-
age.

3: Negative current is defined as coming out of the pin.
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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)
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21.0 PACKAGING INFORMATION

21.1 Package Marketing Information

18-Lead PDIP

XXXXXXXXXXXXXXXXX
D) XXXXXXXXXXXXXXXXX Q

O R YYWWNNN

28-Lead Skinny PDIP (.300")

XXXXXXXXXXXXXXXXX
D) O XXXXXXXXXXXXXXXXX Q

@ YYWWNNN

28-Lead PDIP (.600")

XXXXXXXKXXXXXX
XXXXXXKXXXXXX

D) O XXXXXXXXXXXXXXX ()
R YYWWNNN

MicrocHIP

18-Lead SOIC

XXX XXXXXXXXX
XXX XXXXXXXXX
XXXXXXXXXXXX

o R YYWWNNN

28-Lead SOIC

XXXXXXX XXX XXX XX XXXXX
XXXXXXXXXXXXXXXXXXXX
XXXXXXXXX XXX XXX XXXXX

o R yywwanN

Example

PIC16C56A
) -041/P456

O R oozscea

Example

PIC16C55A
-041/SP456

@ 0023CBA

> O

O

Example

PIC16C55A
-04/P126

A\ 0042CDA

MicrocHIP

O

Example

PIC16C54C
-04/S0218

o Q) 0018CDK

Example

PIC16C57C
-04/SO

o " ooiscek

20-Lead SSOP Example

XXXXXXXXXXX PIC16C54C

) 9.9.9.9.9.9.9.9.9.0.¢ -04/SS218

B YYWWNNN R\ 0020CBP

O O

28-Lead SSOP Example
XXXX XXX XXXXX PIC16C57C
) 9.9.9.9.9.9.9.9.9.9.0.¢ -04/SS123

YYWWNNN 0025CBK
o® o®
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18-Lead Plastic Dual In-line (P) — 300 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 18 18

Pitch p .100 2.54

Top to Seating Plane A .140 .155 .170 3.56 3.94 4.32
Molded Package Thickness A2 115 .130 .145 2.92 3.30 3.68
Base to Seating Plane Al .015 0.38

Shoulder to Shoulder Width E .300 .313 .325 7.62 7.94 8.26
Molded Package Width E1l .240 .250 .260 6.10 6.35 6.60
Overall Length D .890 .898 .905 22.61 22.80 22.99
Tip to Seating Plane L 125 .130 .135 3.18 3.30 3.43
Lead Thickness c .008 .012 .015 0.20 0.29 0.38
Upper Lead Width B1 .045 .058 .070 1.14 1.46 1.78
Lower Lead Width B .014 .018 .022 0.36 0.46 0.56
Overall Row Spacing § eB .310 .370 430 7.87 9.40 10.92
Mold Draft Angle Top o 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: MS-001

Drawing No. C04-007
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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

|

|
]

L
'y
JE

innoninonanon
UTTOTuuruue

5
=N

Q

N ‘ 1l .
7 N K

L

(- -
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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28-Lead Ceramic Dual In-line with Window (JW) — 600 mil (CERDIP)

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 .195 .210 .225 4.95 5.33 5.72
Ceramic Package Height A2 .155 .160 .165 3.94 4.06 4.19
Standoff Al .015 .038 .060 0.38 0.95 1.52
Shoulder to Shoulder Width E .595 .600 .625 15.11 15.24 15.88
Ceramic Pkg. Width E1l .514 .520 .526 13.06 13.21 13.36
Overall Length D 1.430 1.460 1.490 36.32 37.08 37.85
Tip to Seating Plane L .125 .138 .150 3.18 3.49 3.81
Lead Thickness c .008 .010 .012 0.20 0.25 0.30
Upper Lead Width B1 .050 .058 .065 1.27 1.46 1.65
Lower Lead Width B .016 .020 .023 0.41 0.51 0.58
Overall Row Spacing § eB .610 .660 710 15.49 16.76 18.03
Window Diameter w .270 .280 .290 6.86 7.11 7.37

* Controlling Parameter

§ Significant Characteristic
JEDEC Equivalent: MO-103
Drawing No. C04-013
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