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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@mail.microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150.
We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)
* The Microchip Corporate Literature Center; U.S. FAX: (480) 792-7277

When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include liter-
ature number) you are using.

Customer Notification System

Register on our web site at www.microchip.com/cn to receive the most current information on all of our products.
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5.2 Device Reset Timer (DRT)

The Device Reset Timer (DRT) provides an 18 ms
nominal time-out on RESET regardless of Oscillator
mode used. The DRT operates on an internal RC oscil-
lator. The processor is kept in RESET as long as the
DRT is active. The DRT delay allows VDD to rise above
VDD min., and for the oscillator to stabilize.

Oscillator circuits based on crystals or ceramic resona-
tors require a certain time after power-up to establish a
stable oscillation. The on-chip DRT keeps the device in
a RESET condition for approximately 18 ms after the
voltage on the MCLR/VPP pin has reached a logic high
(ViH) level. Thus, external RC networks connected to
the MCLR input are not required in most cases, allow-
ing for savings in cost-sensitive and/or space restricted
applications.

The Device Reset time delay will vary from chip to chip
due to VDD, temperature, and process variation. See
AC parameters for details.

The DRT will also be triggered upon a Watchdog Timer
time-out. This is particularly important for applications
using the WDT to wake the PIC16C5X from SLEEP
mode automatically.

53 Reset on Brown-Out

A brown-out is a condition where device power (VDD)
dips below its minimum value, but not to zero, and then
recovers. The device should be RESET in the event of
a brown-out.

To RESET PIC16C5X devices when a brown-out
occurs, external brown-out protection circuits may be
built, as shown in Figure 5-6, Figure 5-7 and Figure 5-
8.

FIGURE 5-6: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 1

VDD

i

’ VDD
33K J

Q1 |____
10K MCLR

PIC16C5X

This circuit will activate RESET when VDD goes below Vz
+ 0.7V (where Vz = Zener voltage).

FIGURE 5-7: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 2
VDD
T VDD
R1
QL |___
MCLR
R2
40K PIC16C5X

This brown-out circuit is less expensive, although
less accurate. Transistor Q1 turns off when VDD
is below a certain level such that:

R1

. " =07V
VDD =TT RD

FIGURE 5-8: EXTERNAL BROWN-OUT

PROTECTION CIRCUIT 3

bypass | VDD

capacitor I

MCLR

PIC16C5X

This brown-out protection circuit employs Micro-
chip Technology’'s MCP809 microcontroller
supervisor. The MCP8XX and MCP1XX families
of supervisors provide push-pull and open collec-
tor outputs with both "active high and active low"
RESET pins. There are 7 different trip point selec-
tions to accommodate 5V and 3V systems.

© 1997-2013 Microchip Technology Inc.
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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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XORLW Exclusive OR literal with W

Syntax: [label] XORLW k

Operands: 0<k<255

Operation: (W) .XOR. k —> (W)

Status Affected: Z

Encoding: | 1111 | Kkkk | kkkk |

Description: The contents of the W register are
XOR’ed with the eight bit literal 'k'.
The result is placed in the W regis-
ter.

Words: 1

Cycles: 1

Example: XORLW OxAF

Before Instruction

w

0xB5

After Instruction

w Ox1A
XORWF Exclusive OR W with f
Syntax: [label] XORWF fd
Operands: 0<f<31
d e [0,1]
Operation: (W) .XOR. (f) — (dest)
Status Affected: Z
Encoding: |0001 |10df [ffff |
Description: Exclusive OR the contents of the
W register with register 'f'. If 'd" is 0
the result is stored in the W regis-
ter. If 'd" is 1 the result is stored
back in register 'f'.
Words: 1
Cycles: 1
Example XORWF REG, 1
Before Instruction
REG = OxAF
W = 0xB5
After Instruction
REG = Ox1A
W = 0OxB5

DS30453E-page 60
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FIGURE 12-3: CLKOUT AND I/O TIMING - PIC16C54/55/56/57
Q4 I Q1 : Q2 : Q3
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CLKOUT XF\ 2 l l | /.
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Note: Please refer to Figure 12-1 for load conditions.

TABLE 12-2: CLKOUT AND I/O TIMING REQUIREMENTS - PIC16C54/55/56/57

Standard Operating Conditions (unless otherwise specified)

Operating Temperature 0°C < TAa < +70°C for commercial
—40°C < TA < +85°C for industrial
—40°C < TA < +125°C for extended

AC Characteristics

PaNrsm Symbol Characteristic Min Typt Max Units
10 TosH2ckL |0SC1T to CLKOUT{® — 15 30%* ns
1 TosH2ckH |0SC17 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(®) o* — — ns
17 TosH2ioV  |0SC1T (Q1 cycle) to Port out valid® — — 100* ns
18 TosHZ2iol 0SC1T (Q2 cycle) to Port input invalid TBD — — ns

(/O in hold time)
19 TioV2osH |Port input valid to OSC1T TBD — — ns
(/O in setup time)
20 TioR Port output rise time(® — 10 25%* ns
21 TioF Port output fall ime(@ — 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 at 5.0V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
2: Please refer to Figure 12-1 for load conditions.

DS30453E-page 76 Prelimi nary © 1997-2013 Microchip Technology Inc.



PIC16C5X

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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FIGURE 13-4: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING - PIC16CR54A
. S/
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- 32 . ! 2 . 32
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Time-out ' ,
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RESET
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Timer : . : :
RESET . ' !

SNV
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Note 1: Please refer to Figure 13.1 for load conditions.

TABLE 13-3: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER - 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

Param
No. Symbol Characteristic Min | Typt | Max | Units Conditions
30 TmcL [MCLR Pulse Width (low) 1.0* — — us |VbbD = 5.0V
31 Twdt |Watchdog Timer Time-out Period 7.0 | 18* 40* ms |VDD =5.0V (Comm)
(No Prescaler)
32 ToRT |Device Reset Timer Period 7.0 | 18* 30* ms |VDD = 5.0V (Comm)
34 Tioz |I/O Hi-impedance from MCLR Low | — — 1.0* us

*

These parameters are characterized but not tested.

Tt Datain the Typical (“Typ”) column is at 5.0V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

© 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 89
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14.0 DEVICE CHARACTERIZATION - PIC16C54A

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 14-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE
Fosc Frequency normalized to +25°C
Fosc (25°C)
1.10
REXT > 10 kQ
1.08
CEXT =100 pF
1.06
1.04
1.02
1.00 \
0.98
VDD = 5.5V
0.96
0.94
VDD = 3.5V
0.92
0.90
0.88
0 10 20 25 30 40 50 60 70
T(°C)
TABLE 14-1: RC OSCILLATOR FREQUENCIES
Average
CExT RExT Fosc @ 5 V, 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 1.6 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 deviations from the average value for VDD = 5V.

© 1997-2013 Microchip Technology Inc. Prelimi nary
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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 -/ |
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Lo ! 118 , 1 .
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D le—17—> : : . 15 . I X
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: 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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FIGURE 16-9: 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)
+39
35 (A >
. Mo
N 500
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Note: These input pins have Schmitt Trigger input buffers.
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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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17.2 DC Characteristics: PIC16C54C/C55A/C56A/C57C/C58B-04E, 20E (Extended)
PIC16CR54C/CR56A/CR57C/CR58B-04E, 20E (Extended)
PIC16C54C/C55A/C56A/C57C/C58B-04E, 20E Standard Operating Conditions (unless otherwise specified)
PIC16CR54C/CR56A/CR57C/CR58B-04E, 20E Operating Temperature  —40°C < TA < +125°C for extended
(Extended)
Pilrs\m Symbol Characteristic Min | Typt | Max | Units Conditions
D001 VDD |Supply Voltage RC, XT, LP, and HS mode
3.0 — 5.5 V |from O - 10 MHz
4.5 — 5.5 V [from 10 - 20 MHz
D002 | VDR |RAM Data Retention Voltage® | — | 1.5+ | — | V [Device in SLEEP mode
D003 VPOR |VDD start voltage to ensure — Vss | — V [See Section 5.1 for details on
Power-on Reset Power-on Reset
D004 SvbD |VDD rise rate to ensure 0.05* | — — | VIms |See Section 5.1 for details on
Power-on Reset Power-on Reset
D010 Ibb  |Supply Current®@
XT and RC® modes — | 1.8 | 33| mA |Fosc=4.0 MHz, Vbb = 5.5V
HS mode — 9.0 20 | mA [Fosc =20 MHz, VbD = 5.5V
D020 Ipo  |Power-down Current® — 0.3 | 17 | pwA |VvpbD=3.0V, WDT disabled
— 10 50* | wA |VDD = 4.5V, WDT disabled
— 12 | 60* | pA |VDD =5.5V, WDT disabled
— 4.8 31* | wA |VDD = 3.0V, WDT enabled
— 18 68* | pA |VDD = 4.5V, WDT enabled
— 26 90* | pA |VDD =5.5V, WDT enabled

*  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.

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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FIGURE 18-14: WDT TIMER TIME-OUT FIGURE 18-15: PORTA, B AND C IoH vs.
PERIOD vs. Vpp) VOH, VDD = 3 V
Typical: statistical mean @ 25°C Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C) Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C) Minimum: mean — 3s (-40°C to 125°C)
50 0
45
\ .
40 ;
Min +85°C /
RS
35
— -10
g < /
= £
g I S
s o Typ +25°C
.y Typ +125°C
o 25 t -15
2 ~
\Ty:) +85°C
20 Max —40°C
\\Ty:) +25°C 20
15 —]
— Typ —40°C
\y
10
-25
0 0.5 1.0 1.5 2.0 25 3.0
5.0 VoH (Volts)
2.0 3.0 4.0 5.0 6.0 7.0
VDD (Volts)
Note 1: Prescaler setto 1:1.
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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)
25
20
15
<
2
g
) /
5.0
L
T
0
2.5 3.0 4.0 4.5 5.0 5 6.0
VDD (Volts)
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)
35
30
25
20
<
2
fa)
4 15
50 AOOC) /
/ /
0 L | (+85°C)
2.5 3.0 4.0 4.5 5.0 55 6.0
VDD (Volts)
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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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