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Most Current Data Sheet

To Our Valued Customers

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 doc-
ument DS30000.

Errata

An errata sheet may exist for current devices, describing minor operational differences (from the data sheet) and rec-
ommended workarounds. 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: (602) 786-7277

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

Corrections to this Data Sheet

We constantly strive to improve the quality of all our products and documentation. We have spent a great deal of time
to ensure that this document is correct. However, we realize that we may have missed a few things. If you find any
information that is missing or appears in error, please:

« Fill out and mail in the reader response form in the back of this data sheet.
* E-mail us at webmaster@microchip.com.

We appreciate your assistance in making this a better document.
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FIGURE 3-1: PIC12C5XX BLOCK DIAGRAM
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PIC12C5XX

4.4 OPTION Register

Note: If TRIS bit is set to ‘0", the wake-up on
The OPTION register is a 8-bit wide, write-only change a_nq pull-up functions are dlsapled
register which contains various control bits to for that pin; i.e., note that TRIS overrides
configure the Timer0/WDT prescaler and TimerO. OPTION control of GPPU and GPWU.
By executing the OPTI ON instruction, the contents of Note:  Ifthe TOCS bitis setto ‘1’, GP2 s Torced to
the W register will be transferred to the OPTION be an input even if TRIS GP2 = 0.
register. A RESET sets the OPTION<7:0> bits.
FIGURE 4-5: OPTION REGISTER
W-1 W-1 W-1 W-1 W-1 W-1 W-1 W-1
[ GPwu | GPPU | Tocs | TosE | Psa PS2 Ps1 PS0 W = Writable bit
bit7 6 5 4 3 2 1 pito | U = Unimplemented bit

bit 7: GPWU: Enable wake-up on pin change (GPO, GP1, GP3)
1 = Disabled
0 = Enabled

bit 6: GPPU: Enable weak pull-ups (GPO, GP1, GP3)
1 = Disabled
0 = Enabled

bit 5: TOCS: TimerO0 clock source select bit
1 = Transition on TOCKI pin
0 = Transition on internal instruction cycle clock, Fosc/4

bit 4: TOSE: Timer0 source edge select bit
1 = Increment on high to low transition on the TOCKI pin
0 = Increment on low to high transition on the TOCKI pin

bit 3: PSA: Prescaler assignment bit
1 = Prescaler assigned to the WDT
0 = Prescaler assigned to Timer0

bit 2-0: PS2:PSO0: Prescaler rate select bits
Bit Value  Timer0 Rate WDT Rate

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

-n =Value at POR reset
Reference Table 4-1 for
other resets.

[ 1999 Microchip Technology Inc.
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4.8 Indirect Data Addressing; INDF and EXAMPLE 4-2: HOW TO CLEAR RAM

FSR Registers USING INDIRECT

. . . . ADDRESSING
The INDF register is not a physical register. movlw  0x10 “initialize pointer
Addressing INDF actually addresses the register movwf  FSR to RAM
whose address is contained in the FSR register (FSR NEXT clrf | NDF ;clear INDF register
is a pointer). This is indirect addressing. i ncf FSR, F ;inc pointer
btfsc FSR, 4 ;all done?
EXAMPLE 4-1: INDIRECT ADDRESSING goto NEXT iNO, clear next
CONTI NUE

Register file 07 contains the value 10h
Register file 08 contains the value 0Ah

Load the value 07 into the FSR register

A read of the INDF register will return the value
of 10h

Increment the value of the FSR register by one

; YES, continue

The FSR is a 5-bit wide register. It is used in
conjunction with the INDF register to indirectly address
the data memory area.

The FSR<4:0> bits are used to select data memory

(FSR =08) _ ) addresses 00h to 1Fh.
* Aread of the INDR register now will return the PIC12C508/PIC12C508A/PIC12CE518:  Does not
value of OAh.

use banking. FSR<7:5> are unimplemented and read
as'l's.

PIC12C509/PIC12C509A/PIC12CR509A/
PIC12CE519: Uses FSR<5>. Selects between bank 0
and bank 1. FSR<7:6> is unimplemented, read as '1’ .

Reading INDF itself indirectly (FSR = 0) will produce
00h. Writing to the INDF register indirectly results in a
no-operation (although STATUS bits may be affected).

A simple program to clear RAM locations 10h-1Fh
using indirect addressing is shown in Example 4-2.

FIGURE 4-9: DIRECT/INDIRECT ADDRESSING

Direct Addressing Indirect Addressing

(FSR)

6 5 4  (opcode) O 6 5 4 (FSR) 0
L] LT[ [T TTTTT]
bank select location select bank location select

- | »00 01

00h

OFh
10h

Addresses
map back to
addresses
in Bank 0.

Data
Memory

1)

1Fh
Bank 0

3Fh
Bank 1@

Note 1: For register map detail see Section 4.2.
Note 2: PIC12C509, PIC12C509A, PIC12CR509A, PIC12CE519.
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8.7 Time-Out Sequence, Power Down,
and Wake-up from SLEEP Status Bits

(TO/PDIGPWUF)

The TO, PD, and GPWUF bits in the STATUS register
can be tested to determine if a RESET condition has
been caused by a power-up condition, a MCLR or
Watchdog Timer (WDT) reset.

TO/PD/GPWUF STATUS
AFTER RESET

TABLE 8-7:

GPWUF| TO | PD RESET caused by

0 0 0 |WDT wake-up from
SLEEP

0 0 u | WDT time-out (not from
SLEEP)

0 1 0 |MCLR wake-up from
SLEEP

0 1 1 |Power-up

0 u MCLR not during SLEEP

1 1 0 |Wake-up from SLEEP on
pin change

Legend: u = unchanged

Note 1: The TO, PD, and GPWUF bits maintain
their status (u) until a reset occurs. A low-
pulse on the MCLR input does not change
the TO, PD, and GPWUF status bits.

8.8 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 PIC12C5XX devices when a brown-out
occurs, external brown-out protection circuits may be
built, as shown in Figure 8-13 , Figure 8-14 and
Figure 8-15

FIGURE 8-13: BROWN-OUT PROTECTION
CIRCUIT 1

VDD

MCLR

PIC12C5XX

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

*Refer to Figure 8-7 and Table 11-1 for internal
weak pull-up on MCLR.

FIGURE 8-14: BROWN-OUT PROTECTION

CIRCUIT 2
VDD
VDD
VDD

R1

Q1

MCLR

R2

40K | bic1205x%

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

R1
. =07V
VeD* =T RS

*Refer to Figure 8-7 and Table 11-1 for internal
weak pull-up on MCLR.

FIGURE 8-15: BROWN-OUT PROTECTION
CIRCUIT 3

VDD

MCP809 %b pass VDD
53 capacitor

VDD ;I:

- |RST

MCLR
PIC12C5XX

This brown-out protection circuit employs
Microchip Technology’s MCP809 microcontroller
supervisor. The MCP8XX and MCP1XX family of
supervisors provide push-pull and open collector
outputs with both high and low active reset pins.
There are 7 different trip point selections to
accomodate 5V and 3V systems.

DS40139E-page 44
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8.9 Power-Down Mode (SLEEP)

A device may be powered down (SLEEP) and later
powered up (Wake-up from SLEEP).

8.9.1 SLEEP

The Power-Down mode is entered by executing a
SLEEP instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the TO bit (STATUS<4>) is set, the PD
bit (STATUS<3>) is cleared and the oscillator driver is
turned off. The 1/O ports maintain the status they had
before the SLEEP instruction was executed (driving
high, driving low, or hi-impedance).

It should be noted that a RESET generated by a WDT
time-out does not drive the MCLR pin low.

For lowest current consumption while powered down,
the TOCKI input should be at VbD or Vss and the GP3/
MCLR/VPP pin must be at a logic high level (VIHMC) if
MCLR is enabled.

8.9.2 WAKE-UP FROM SLEEP

The device can wake-up from SLEEP through one of
the following events:

1. An external reset input on GP3/MCLR/VPP pin,
when configured as MCLR.

2. A Watchdog Timer time-out reset (if WDT was
enabled).

3. A change on input pin GPO, GP1, or GP3/
MCLR/VPP when wake-up on change is
enabled.

These events cause a device reset. The TO, PD, and
GPWUF bits can be used to determine the cause of
device reset. The TO bit is cleared if a WDT time-out
occurred (and caused wake-up). The PD bit, which is
set on power-up, is cleared when SLEEP is invoked.
The GPWUF bit indicates a change in state while in
SLEEP at pins GPO, GP1, or GP3 (since the last time
there was a file or bit operation on GP port).

Caution: Right before entering SLEEP, read the
input pins. When in SLEEP, wake up
occurs when the values at the pins change
from the state they were in at the last
reading. If a wake-up on change occurs
and the pins are not read before
reentering SLEEP, a wake up will occur
immediately even if no pins change while
in SLEEP mode.

The WDT is cleared when the device wakes from
sleep, regardless of the wake-up source.

8.10 Program Verification/Code Protection

If the code protection bit has not been programmed,
the on-chip program memory can be read out for
verification purposes.

The first 64 locations can be read by the PIC12C5XX
regardless of the code protection bit setting.

The last memory location cannot be read if code pro-
tection is enabled on the PIC12C508/509.

The last memory location can be read regardless of the
code protection bit setting on the PIC12C508A/509A/
CR509A/CE518/CE519.

8.11 ID Locations

Four memory locations are designated as ID locations
where the user can store checksum or other code-
identification numbers. These locations are not
accessible during normal execution but are readable
and writable during program/verify.

Use only the lower 4 bits of the ID locations and
always program the upper 8 bits as '0's.

[ 1999 Microchip Technology Inc.

DS40139E-page 45



PIC12C5XX

9.0 INSTRUCTION SET SUMMARY

Each PIC12C5XX instruction is a 12-bit word divided
into an OPCODE, which specifies the instruction type,
and one or more operands which further specify the
operation of the instruction. The PIC12C5XX
instruction set summary in Table 9-2 groups the
instructions into byte-oriented, bit-oriented, and literal
and control operations. Table 9-1 shows the opcode
field descriptions.

For byte-oriented instructions, 'f' represents a file
register designator and 'd’ represents a destination
designator. The file register designator is used to
specify which one of the 32 file registers is to be used
by the instruction.

The destination designator specifies where the result
of the operation is to be placed. If 'd’ is '0’, the result is
placed in the W register. If 'd" is '1’, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, 'b’ represents a bit field
designator which selects the number of the bit affected
by the operation, while f’ represents the number of the
file in which the bit is located.

For literal and control operations, 'k’ represents an
8 or 9-bit constant or literal value.

TABLE 9-1: OPCODE FIELD
DESCRIPTIONS

Field Description

Register file address (0x00 to 0x7F)

Working register (accumulator)

Bit address within an 8-bit file register

~lo|lg|™

Literal field, constant data or label

Don't care location (= 0 or 1)
The assembler will generate code with x =0. Itis

X the recommended form of use for compatibility
with all Microchip software tools.
Destination select;

d d = 0 (store result in W)

d = 1 (store result in file register ')
Defaultisd = 1

| abel Label name

TCS Top of Stack

PC Program Counter

WDT Watchdog Timer Counter

TO Time-Out bit

PD Power-Down bit

Destination, either the W register or the specified
register file location

[1 Options

() Contents

- Assigned to

<> Register bit field

O In the set of

italics | User defined term (font is courier)

All instructions are executed within a single instruction
cycle, unless a conditional test is true or the program
counter is changed as a result of an instruction. In this
case, the execution takes two instruction cycles. One
instruction cycle consists of four oscillator periods.
Thus, for an oscillator frequency of 4 MHz, the normal
instruction execution time is 1 ps. If a conditional test is
true or the program counter is changed as a result of
an instruction, the instruction execution time is 2 ps.

Figure 9-1 shows the three general formats that the
instructions can have. All examples in the figure use the
following format to represent a hexadecimal number:

0xhhh
where 'h’ signifies a hexadecimal digit.

FIGURE 9-1: GENERAL FORMAT FOR

INSTRUCTIONS

Byte-oriented file register operations
11 6 5 4 0
OPCODE | d | f (FILE #) ‘

d = 0 for destination W
d = 1 for destination f
f = 5-bit file register address

Bit-oriented file register operations

11 87 54 0
OPCODE |b(BIT#)‘ f (FILE #) ‘

3-bit bit address

b
f = 5-bit file register address

Literal and control operations (except GOTO)

11 8 7 0
OPCODE | k (literal)

k = 8-bit immediate value

Literal and control operations - GOTOinstruction

11 9 8 0
OPCODE k (literal)

k = 9-bit immediate value

[ 1999 Microchip Technology Inc.
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SWAPF Swap Nibbles in f
Syntax: [label] SWAPF fd
Operands: 0<f<31
d 0[0,1]
Operation: (f<3:0>) - (dest<7:4>);
(f<7:4>) - (dest<3:0>)
Status Affected: None
Encoding: ‘ 0011 ‘ 10df ‘ fEEf ‘
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=6
Operation: (W) - TRIS register f
Status Affected: None
Encoding: | 0000 | oooo [ offf |
Description: TRIS register 'f (f = 6) is loaded with the
contents of the W register
Words: 1
Cycles: 1
Example TRI'S GPI O
Before Instruction
w = OXA5
After Instruction
TRIS = OXA5

Note: f=6 for PIC12C5XX only.

XORLW Exclusive OR literal with W
Syntax: [labell 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 register.
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
dO[0,1]
Operation: (W) .XOR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 10df | fEEf |
Description: Exclusive OR the contents of the W
register with 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 XORWF REG 1
Before Instruction
REG = OxAF
w = 0xB5
After Instruction
REG = Ox1A
w = 0xB5

[ 1999 Microchip Technology Inc.
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TABLE 11-4: TIMING REQUIREMENTS - PIC12C508/C509

AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 11.1

Parameter

No. Sym Characteristic Min Typ® Max Units

17 TosH2ioV  |0scC1t (Q1 cycle) to Port out valid® - — 100* ns

18 TosH2iol OSC11 (Q2 cycle) to Port input invalid TBD — — ns
(/O in hold time)

19 TioV2osH Port input valid to OSC11 TBD — — ns
(I/O in setup time)

20 TioR Port output rise time@ 3 - 10 25* ns

21 TioF Port output fall ime( 3) — 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.
Note 1: 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.
2: Measurements are taken in EXTRC mode.
3: See Figure 11-1 for loading conditions.

FIGURE 11-4: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING - PIC12C508/C509

{¢

VoD ] »

] «

. »

MCLR / - ,

' :‘* 30 — ' 0

Internal 2

POR : : ‘
32 , ; ' 32 ‘ : 32

-—

— -— >,
Timeout ' .
(Note 2) X , ! :
Internal .
RESET '
Watchdog ; . : : ( !
Timer ' . . : .
RESET : . - ‘ ‘

— 34—, — 34 -—

1/0 pin . : I : é
(Note 1) ' ' ! .

Note 1: I/O pins must be taken out of hi-impedance mode by enabling the output drivers in software.
2: Runs in MCLR or WDT reset only in XT and LP modes.
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TABLE 11-5: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER - PIC12C508/C509

AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < Ta £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 11.1

Parameter
No. Sym |Characteristic Min Typ(l) Max | Units Conditions
30 TmcL |MCLR Pulse Width (low) 2000* | — — ns |Vbb=5V
31 Twdt |Watchdog Timer Time-out Period 9* 18* 30* ms |VDbD =5V (Commercial)
(No Prescaler)
32 TDRT |Device Reset Timer Period® 9* 18* 30* ms |VDbD =5V (Commercial)
34 Tioz |I/O Hi-impedance from MCLR Low | — — |2000*| ns

* These parameters are characterized but not tested.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design

guidance only and are not tested.
Note 2: See Table 11-6.

TABLE 11-6: DRT (DEVICE RESET TIMER PERIOD - PIC12C508/C509)

Oscillator Configuration POR Reset Subsequent Resets
IntRC & ExtRC 18 ms (typical) 300 ps (typical)
XT & LP 18 ms (typical) 18 ms (typical)

[ 1999 Microchip Technology Inc. DS40139E-page 73
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13.1 DC CHARACTERISTICS: PIC12C508A/509A (Commercial, Industrial, Extended)
PIC12CE518/519 (Commercial, Industrial, Extended)
PIC12CR509A (Commercial, Industrial, Extended)
Standard Operating Conditions (unless otherwise specified)
DC Characteristics Operating Temperature 0°C < TA £ +70°C (commercial)
Power Supply Pins —40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)
PNa;m Characteristic Sym | Min | Typ® | Max | Units Conditions
D001 |Supply Voltage VDD 3.0 5.5 \Y Fosc = DC to 4 MHz (Commercial/
Industrial, Extended)
D002 |RAM Data Retention VDR 1.5* \Y Device in SLEEP mode
Voltage®@
D003 |VDD Start Voltage to ensure | VPOR Vss \% See section on Power-on Reset for details
Power-on Reset
D004 |VDD Rise Rate to ensure Svbp | 0.05* V/ms | See section on Power-on Reset for details
Power-on Reset
D010  |supply Current® IDD — 0.8 1.4 mA | XT and EXTRC options (Note 4)
Fosc = 4 MHz, VbD = 5.5V
DO010C — 0.8 1.4 mA INTRC Option
Fosc = 4 MHz, VbD = 5.5V
D010A — 19 27 HA LP OpPTION, Commercial Temperature
Fosc = 32 kHz, Vbp = 3.0V, WDT disabled
— 19 35 HA LP OPTION, Industrial Temperature
Fosc = 32 kHz, Vbp = 3.0V, WDT disabled
— 30 55 HA LP OPTION, Extended Temperature
Fosc = 32 kHz, VbD = 3.0V, WDT disabled
D020  |power-Down Current ® IPD — 0.25 4 WA | VDD = 3.0V, Commercial WDT disabled
D021 — 0.25 5 HA VDD = 3.0V, Industrial WDT disabled
D021B — 2 12 HA VDD = 3.0V, Extended WDT disabled
D022  |power-Down Current AlwDT | — 2.2 5 MA | VDD = 3.0V, Commercial
— 2.2 6 HA VDD = 3.0V, Industrial
— 4 11 HA VDD = 3.0V, Extended
Supply Current ® AMee | — | 01 | 02 | mA |FOSC=4MHz Vdd =55V,
During read/write to SCL = 400kHz

EEPROM peripheral

* These parameters are characterized but not tested.

Note 1:

2:
3

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.
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 I/O pins tristated, pulled to
Vss, TOCKI = Vbp, MCLR = Vbb; WDT enabled/disabled as specified.
b) For standby current measurements, the conditions are the same, except that
the device is in SLEEP mode.
Does not include current through Rext. The current through the resistor can be estimated by the
formula: IR = VDD/2Rext (mA) with Rext in kOhm.
The power down current in SLEEP mode does not depend on the oscillator type. Power down current is mea-
sured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD or Vss.
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FIGURE 13-3: 1/O TIMING - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519, PIC12LC508A,

PIC12LC509A, PIC12LCR509A, PIC12LCE518 and PIC12LCE519

Q4 = Q1 : Q2 : Q3

OscC1

o2 TTITIIDE

17— |19 <18,
-— ! '
(gL?thL’jIB Old Value : X 1 I New Value '
. ' e ‘ ‘ !
20,21

Note: All tests must be done with specified capacitive loads (see data sheet) 50 pF on I/O pins and CLKOUT.

TABLE 13-4: TIMING REQUIREMENTS - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519,
PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and PIC12LCE519

AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 13.1

Parameter

No. Sym Characteristic Min Typ® Max Units

17 TosH2ioV  |osc11 (Q1 cycle) to Port out valid® - - 100* ns

18 TosH2iol OSC11 (Q2 cycle) to Port input invalid TBD — — ns
(/O in hold time)

19 TioV2osH Port input valid to OSC11 TBD — — ns
(I/O in setup time)

20 TioR Port output rise time@ 3 - 10 25* ns

21 TioF Port output fall time@ 3 — 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.
Note 1: 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.
2: Measurements are taken in EXTRC mode.
3: See Figure 13-1 for loading conditions.
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TABLE 14-1: DYNAMIC Iop (TYPICAL) - WDT ENABLED, 25°C
Oscillator Frequency VDD =3.0V VDD = 5.5V
External RC 4 MHz 240 pA* 800 pA*
Internal RC 4 MHz 320 pA 800 pA
XT 4 MHz 300 pA 800 pA
LP 32 KHz 19 pA 50 pA

*Does not include current through external R&C.

FIGURE 14-3: TYPICAL Ipbp VS. VDD FIGURE 14-4: TYPICAL IppVS. FREQUENCY
(WDT DIS, 25°C, FREQUENCY (WDT DIS, 25°C, VbD = 5.5V)
= 4MHz)
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400 400
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FIGURE 14-9: oL vs. VoL, VDD =25V FIGURE 14-11: lIoH vs. VoH, VDD = 5.5V
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FIGURE 14-12: IoL vs. VoL, VbD =5.5V

FIGURE 14-10: loL vs. VoL, VDD = 3.5V
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FIGURE 14-15: VIL, VIH OF NMCLR, AND TOCKI VS. VbD
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ON-LINE SUPPORT

Microchip provides on-line support on the Microchip
World Wide Web (WWW) site.

The web site is used by Microchip as a means to make
files and information easily available to customers. To
view the site, the user must have access to the Internet
and a web browser, such as Netscape or Microsoft
Explorer. Files are also available for FTP download
from our FTP site.

Connectingtothe Microchip Internet Web Site

The Microchip web site is available by using your

favorite Internet browser to attach to:
www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to:

ftp://ftp.microchip.com

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User’s Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

« Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

« Design Tips

« Device Errata

« Job Postings

Microchip Consultant Program Member Listing

Links to other useful web sites related to

Microchip Products

« Conferences for products, Development Sys-
tems, technical information and more

Listing of seminars and events

.

.

.

Systems Information and Upgrade Hot Line
The Systems Information and Upgrade Line provides
system users a listing of the latest versions of all of
Microchip’s development systems software products.
Plus, this line provides information on how customers
can receive any currently available upgrade kits.The
Hot Line Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-602-786-7302 for the rest of the world.

981103

Trademarks: The Microchip name, logo, PIC, PICmicro,
PICSTART, PICMASTER and PRO MATE are registered
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries. FlexROM, MPLAB and fuzzy-
LAB are trademarks and SQTP is a service mark of Micro-
chip in the U.S.A.

All other trademarks mentioned herein are the property of
their respective companies.
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