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PIC16C5X

TABLE 3-2: PINOUT DESCRIPTION - PIC16C55, PIC16C57, PIC16CR57
Pin Name Pin Number Pin | Buffer Description
DIP | soiC |ssoP | Type | Type
RAO 6 6 5 1/0 TTL |Bi-directional I/O port
RA1 7 7 6 I/0 TTL
RA2 8 8 7 I/0 TTL
RA3 9 9 8 I/0 TTL
RBO 10 10 9 I/0 TTL |Bi-directional I/O port
RB1 11 11 10 I/0 TTL
RB2 12 12 11 I/0 TTL
RB3 13 13 12 I/0 TTL
RB4 14 14 13 I/O TTL
RB5 15 15 15 I/0 TTL
RB6 16 16 16 I/0 TTL
RB7 17 17 17 I/0 TTL
RCO 18 18 18 I/O TTL |Bi-directional I/O port
RC1 19 19 19 I/0 TTL
RC2 20 20 20 I/0 TTL
RC3 21 21 21 I/0 TTL
RC4 22 22 22 I/0 TTL
RC5 23 23 23 I/0 TTL
RC6 24 24 24 I/0 TTL
RC7 25 25 25 I/0 TTL
TOCKI 1 1 2 | ST | Clock input to TimerO. Must be tied to Vss or VDb, if not in
use, to reduce current consumption.
MCLR 28 28 28 I ST | Master clear (RESET) input. This pin is an active low
RESET to the device.
OSC1/CLKIN 27 27 27 | ST | Oscillator crystal input/external clock source input.
OSC2/CLKOUT 26 26 26 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 2 2 3,4 P — | Positive supply for logic and 1/O pins.
Vss 4 4 1,14 P — | Ground reference for logic and 1/O pins.
N/C 3,5 3,5 — — — | Unused, do not connect.

Legend: | = input, O = output, I/O = input/output, P = power, — = Not Used, TTL = TTL input, ST = Schmitt Trigger

input
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PIC16C5X

5.1 Power-On Reset (POR)

The PIC16C5X family incorporates on-chip Power-On
Reset (POR) circuitry which provides an internal chip
RESET for most power-up situations. To use this fea-
ture, the user merely ties the MCLR/VPpP pin to VbD. A
simplified block diagram of the on-chip Power-On
Reset circuit is shown in Figure 5-1.

The Power-On Reset circuit and the Device Reset
Timer (Section 5.2) circuit are closely related. On
power-up, the RESET latch is set and the DRT is
RESET. The DRT timer begins counting once it detects
MCLR to be high. After the time-out period, which is
typically 18 ms, it will RESET the reset latch and thus
end the on-chip RESET signal.

A power-up example where MCLR is not tied to VDD is
shown in Figure 5-3. VDD is allowed to rise and stabilize
before bringing MCLR high. The chip will actually come
out of reset TDRT msec after MCLR goes high.

In Figure 5-4, the on-chip Power-On Reset feature is
being used (MCLR and VDD are tied together). The VbD
is stable before the start-up timer times out and there is
no problem in getting a proper RESET. However,
Figure 5-5 depicts a problem situation where VDD rises
too slowly. The time between when the DRT senses a
high on the MCLR/VPP pin, and when the MCLR/VPP
pin (and VbD) actually reach their full value, is too long.
In this situation, when the start-up timer times out, Vbb
has not reached the Vbbp (min) value and the chip is,
therefore, not guaranteed to function correctly. For
such situations, we recommend that external RC cir-
cuits be used to achieve longer POR delay times
(Figure 5-2).

FIGURE 5-2: EXTERNAL POWER-ON
RESET CIRCUIT (FOR

SLOW VDD POWER-UP)

VDD VDD
D R
R1
MCLR

. T ANA—
—— C PIC16C5X
1

¢ External Power-On Reset circuit is required
only if VDD power-up is too slow. The diode D
helps discharge the capacitor quickly when
VDD powers down.

* R <40 kQ is recommended to make sure that
voltage drop across R does not violate the
device electrical specification.

¢ R1=100Q to 1 kQ will limit any current flow-
ing into MCLR from external capacitor C in the
event of MCLR pin breakdown due to Electro-
static Discharge (ESD) or Electrical Over-
stress (EOS).

Note:  When the device starts normal operation
(exits the RESET condition), device oper-
ating parameters (voltage, frequency, tem-
perature, etc.) must be met to ensure
operation. If these conditions are not met,
the device must be held in RESET until the

operating conditions are met.

For more information on PIC16C5X POR, see Power-
Up Considerations - AN522 in the Embedded Control
Handbook.

The POR circuit does not produce an internal RESET
when VDD declines.
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PIC16C5X

6.0 MEMORY ORGANIZATION

PIC16C5X memory is organized into program memory
and data memory. For devices with more than 512
bytes of program memory, a paging scheme is used.
Program memory pages are accessed using one or two
STATUS Register hits. For devices with a data memory
register file of more than 32 registers, a banking
scheme is used. Data memory banks are accessed
using the File Selection Register (FSR).

6.1 Program Memory Organization

The PIC16C54, PIC16CR54 and PIC16C55 have a 9-
bit Program Counter (PC) capable of addressing a 512
x 12 program memory space (Figure 6-1). The
PIC16C56 and PIC16CR56 have a 10-bit Program
Counter (PC) capable of addressing a 1K x 12 program
memory space (Figure 6-2). The PIC16CR57,
PIC16C58 and PIC16CR58 have an 11-bit Program
Counter capable of addressing a 2K x 12 program
memory space (Figure 6-3). Accessing a location
above the physically implemented address will cause a
wraparound.

A NOP at the RESET vector location will cause a restart
at location 000h. The RESET vector for the PIC16C54,
PIC16CR54 and PIC16C55 is at 1FFh. The RESET
vector for the PIC16C56 and PIC16CR56 is at 3FFh.
The RESET vector for the PIC16C57, PIC16CR57,
PIC16C58, and PIC16CR58 is at 7FFh. See
Section 6.5 for additional information using CALL and
GOTQinstructions.

FIGURE 6-1: PIC16C54/CR54/C55
PROGRAM MEMORY MAP
AND STACK
[ PC<8:0> |
CALL, RETLW 9
Stack Level 1
Stack Level 2
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50 Memory
(%)
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RESET Vector 1FFh

FIGURE 6-2: PIC16C56/CR56
PROGRAM MEMORY MAP
AND STACK
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5 Memory (Page 0) 100h
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FIGURE 6-3: PIC16C57/CR57/C58/
CR58 PROGRAM
MEMORY MAP AND
STACK
| PC<10:0> |
11
CALL, RETLW
Stack Level 1
Stack Level 2
Yy 000h
On-chip Program OFFh
Memory (Page 0)  — 100n
1FFh
200h
On-chip Program
P 2FFh
g © Memory (Page 1) | 3g0n
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=33 3FFh
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2 On-chip Program
Memory (Page 2) —] ggg:
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PIC16C5X

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.
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PIC16C5X

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

Standard Operating Conditions (unless otherwise specified)
AC Crarscensues  OPTRNOTeTPeae 0102 a2 10 ool
—40°C < TA < +125°C for extended
Pal\zzlm Symbol Characteristic Min | Typt Max | Units Conditions
1 Tosc External CLKIN Period® 250 | — — ns |XT osc mode
100 — — ns |10 MHz mode
50 — — ns |HS osc mode (Comm/Ind)
62.5 — — ns |HS osc mode (Ext)
25 — — us | LP osc mode
Oscillator Period®) 250 | — — ns |RC osc mode
250 — 10,000 | ns |XT osc mode
100 — 250 ns |10 MHz mode
50 — 250 ns |HS osc mode (Comm/Ind)
62.5 — 250 ns |HS osc mode (Ext)
25 — — us | LP osc mode
2 Tey Instruction Cycle Time® — | 4/Fosc — —
3 TosL, Clock in (OSC1) Low or High | 85* — — ns | XT oscillator
TosH Time 20* — — ns |HS oscillator
2.0* — — us | LP oscillator
4 TosR, Clock in (OSC1) Rise or Fall | — — 25* ns | XT oscillator
TosF Time — - 25* ns |HS oscillator
— — 50* ns | LP oscillator

* 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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PIC16C5X

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.

© 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 79



PIC16C5X

FIGURE 14-19: PORTA, B AND C |oH vs.

VOH, VDD =3V

FIGURE 14-20: PORTA, B AND C |oH vs.

VOH, VDD =5V

Typical: statistical mean @ 25°C

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

-5

Min +85°C | ]

-

Typ +25°C

IoH (mA)

Max —40°C

0 0.5 1.0 1.5 2.0
VOH (Volts)

2.5

3.0

IoH (MA)

Typical: statistical mean @ 25°C
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PIC16C5X

15.1 DC Characteristics: PIC16C54A-04, 10, 20 (Commercial)
PIC16C54A-04l, 10I, 20l (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
(Commerecial, Industrial) —40°C < TA < +85°C for industrial
PIC16C54A-04, 10, 20 Standard Operating Conditions (unless otherwise specified)
PIC16C54A-041, 101, 20l Operating Temperature 0°C < TA £ +70°C for commercial
(Commercial, Industrial) —40°C < TA < +85°C for industrial
Pilrgm Symbol Characteristic/Device Min | Typt | Max | Units Conditions

VDD | Supply Voltage

D001 PIC16LC54A| 3.0 — |6.25| V |XTand RC modes
2.5 — |6.25| V |LP mode
DO01A PIC16C54A| 3.0 — [6.25| V |RC, XT and LP modes
4.5 — 5.5 V | HS mode
D002 VDR RAM Data Retention — 1.5 — V | Device in SLEEP mode
Voltage®
D003 VPOR | VDD Start Voltage to — Vss | — V | See Section 5.1 for details on
ensure Power-on Reset Power-on Reset
D004 SvbDb | VDD Rise Rate to ensure 0.05* | — — | VIms | See Section 5.1 for details on
Power-on Reset Power-on Reset

Ibp | Supply Current®

D005 PIC16LCSX | — 05 | 25 | mA |Fosc =4.0 MHz, VbD = 5.5V,

RC® and XT modes

— 11 27 pA |Fosc =32 kHz, VDD = 2.5V,

WDT disabled, LP mode, Commercial
— 11 35 pA | Fosc =32 kHz, Vbb = 2.5V,

WDT disabled, LP mode, Industrial

DOO5A PIC16C5X | — 1.8 2.4 | mA |Fosc =4.0 MHz, VbD =5.5V,

RC® and XT modes

— 2.4 8.0 | mA |Fosc =10 MHz, VbD = 5.5V, HS mode
— 4.5 16 | mA |Fosc =20 MHz, Vbbp = 5.5V, HS mode
— 14 29 pA |Fosc = 32 kHz, VDD = 3.0V,

WDT disabled, LP mode, Commercial
— 17 37 pA | Fosc =32 kHz, Vbb = 3.0V,

WDT disabled, LP mode, 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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PIC16C5X

FIGURE 16-22: PORTA, B AND C loL vs. FIGURE 16-23:

VoL, VbD = 3V

PORTA, B AND C loL vs.
VoL, VDD = 5V

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

45 90
40 mﬂ 80 ﬂ—m"c -
35 70
30 / 60 /
ﬁ +25°C

Typ +25°C

loL (MmA)
N
(6]
\
oL (mA)
g
\

20

40

| —
m +85°C

All capacitance values are typical at 25°C. A part-to-part
variation of £25% (three standard deviations) should be

taken

into account.

15 30
/ L | Mmin+ss°C
10 / 20
5 10 /
0 0
VoL (Volts) VoL (Volts)
TABLE 16-2: INPUT CAPACITANCE FOR
PIC16C54A/C58A
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
0scC1 4.0 35
OSC2/CLKOUT 4.3 35
TOCKI 3.2 2.8
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NOTES:
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PIC16C5X

17.0 ELECTRICAL CHARACTERISTICS - PIC16LC54A

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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PIC16C5X

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

PIC16LC5X Standard Operating Conditions (unless otherwise specified)

PIC16LCR5X Operating Temperature 0°C < TA < +70°C for commercial

(Commercial, Industrial)

—40°C < TA < +85°C for industrial

PIC16C5X Standard Operating Conditions (unless otherwise specified)
PIC16CR5X Operating Temperature 0°C < TA < +70°C for commercial

(Commercial, Industrial)

—40°C < TA < +85°C for industrial

Pilrglm Symbol Characteristic/Device Min | Typt | Max | Units Conditions

VDD Supply Voltage

D001 PIC16LC5X| 2.5 — 5.5 \Y —40°C < TA <+ 85°C, 16LCR5X
2.7 — 55 \Y —40°C < TA L 0°C, 16LC5X
25 — 55 \Y 0°C < TA <+ 85°C 16LC5X
PIC16C5X RC, XT, LP and HS mode
DO01A 3.0 — 5.5 V |from O - 10 MHz
4.5 — 5.5 V | from 10 - 20 MHz
D002 VDR RAM Data Retention Volt- — 15% | — \% 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 SvDD | VDD Rise Rate to ensure 0.05* | — — | V/Ims | See Section 5.1 for details on
Power-on Reset Power-on Reset
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 at 5V, 25°C, unless otherwise stated. These parameters are for design guidance only, and
are not tested.

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

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

a) The test conditions for all IDD measurements in active Operation mode are: OSC1 = external square wave,
from rail-to-rail; all I/O pins tristated, pulled to Vss, TOCKI = VDD, MCLR = VDD; WDT enabled/disabled
as specified.

b) For standby current measurements, the conditions are the same, except that the device is in SLEEP mode.
The power-down current in SLEEP mode does not depend on the oscillator type.

3: Does not include current through RExXT. The current through the resistor can be estimated by the formula:

IR = VDD/2REXT (MA) with REXT in kQ.
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FIGURE 17-8: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING - PIC16C5X,
PIC16CR5X

VDD /
MCLR ; \ /

-1—30——:

I
AN

~ -
~

Internal ' ' 2
POR ! ! . ’
E— 32 . : : 32 : . 32 :

 DRT : :

Time-out ' ,
! 1 1 (( !
Internal P2
RESET

Watchdog : : : ! () :
Timer : . : :
RESET . ' !

-~ 31—

(Note 1) : ' ' f S

Note 1: Please referto Figure 17-5 for load conditions.

TABLE 17-3: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER - 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

Param
No. Symbol Characteristic Min | Typt | Max | Units Conditions
30 TmcL |MCLR Pulse Width (low) 1000* | — — ns |VDD=5.0V
31 Twdt |Watchdog Timer Time-out Period 9.0 | 18* 30* ms |VDD = 5.0V (Comm)
(No Prescaler)
32 TDRT |Device Reset Timer Period 9.0* | 18* 30* ms |VDD = 5.0V (Comm)
34 Tioz |l/O Hi-impedance from MCLR Low | 100* | 300* | 1000* | ns

* 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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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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FIGURE 20-2: TYPICAL IpD vs. VDD, WATCHDOG ENABLED (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 20-3: TYPICAL IpD vs. VDD, WATCHDOG ENABLED (-40°C, 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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FIGURE 20-9: loL vs. VoL, Vbbb =5V

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

90

L—]
80 Max —40°CH
70 /
60

ﬂ +25°C
50

oL (mA)

L/

——
/ % +85°C

30

20

0

0.0 05 1.0 1.5 2.0 2.5 3.0
VoL (Volts)

DS30453E-page 170 Preliminary © 1997-2013 Microchip Technology Inc.



PIC16C5X

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

[t—— E] ——]
7
Cil r
Ll [ r
W 1 ]
Y T
Cill [P
Ll r 5
Ll [ r
Cil r
Ll [
Cill ]
Cill r
q] 2
" el
N +
[ ]
| | \\ Ay e
/ c J L L
B1 }
eB Al
B 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 .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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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this Data Sheet.

To:
RE:

From:

Technical Publications Manager Total Pages Sent
Reader Response

Name

Company
Address
City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like a reply? Y N

Device: PIC16C5X Literature Number: DS30453E

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this data sheet easy to follow? If not, why?

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

5. What deletions from the data sheet could be made without affecting the overall usefulness?

6. Isthere any incorrect or misleading information (what and where)?

7. How would you improve this document?

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