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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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PIC12C5XX

TABLE 1-1: PIC12CXXX & PIC12CEXXX FAMILY OF DEVICES

PIC12C508(A) | PIC12C509(A) | PIC12CR509A | PIC12CE518 | PIC12CE519 | PIC12C671 | PIC12C672 | PIC12CE673 | PIC12CE674

Maximum 4 4 4 4 4 10 10 10 10
Frequency
of Operation
(MHz)

EPROM 512 x 12 1024 x 12 1024 x 12 512x12 1024 x 12 1024 x 14 |2048 x 14 1024 x 14 2048 x 14

Program (ROM)
Memory

RAM Data 25 41 41 25 41 128 128 128 128
Memory
(bytes)
EEPROM — — — 16 16 — — 16 16
Data Memory
(bytes)

Timer TMRO TMRO TMRO TMRO TMRO TMRO TMRO TMRO TMRO
Module(s)

A/D Con- — — — — — 4 4 4 4
verter (8-bit)
Channels

Clock

Memory

Peripherals

Wake-up Yes Yes Yes Yes Yes Yes Yes Yes Yes
from SLEEP
on pin
change

Interrupt — — — 4 4 4 4
Sources

SNV /O Pins 5 5 5 5 5 5 5 5 5
Input Pins 1 1 1 1 1 1 1 1 1
Internal Yes Yes Yes Yes Yes Yes Yes Yes Yes
Pull-ups
In-Circuit Yes Yes — Yes Yes Yes Yes Yes Yes
Serial
Programming
Number of 33 33 33 33 33 35 35 35 35
Instructions
Packages 8-pin DIP, 8-pin DIP, 8-pin DIP, 8-pin DIP, 8-pin DIP, 8-pin DIP, 8-pin DIP, |8-pin DIP, 8-pin DIP,

JW, SoIC JW, SoIC soIc JW, SoIC JW, soIC JW, soIC Jw, soiIC  [Jw JW

All PIC12CXXX & PIC12CEXXX devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high 1/0
current capability.
All PIC12CXXX & PIC12CEXXX devices use serial programming with data pin GP0 and clock pin GP1.

[ 1999 Microchip Technology Inc. DS40139E-page 5



PIC12C5XX

2.0 PIC12C5XX DEVICE VARIETIES

A variety of packaging options are available.
Depending on  application and  production
requirements, the proper device option can be
selected using the information in this section. When
placing orders, please use the PIC12C5XX Product
Identification System at the back of this data sheet to
specify the correct part number.

2.1 UV Erasable Devices

The UV erasable version, offered in ceramic side
brazed package, is optimal for prototype development
and pilot programs.

The UV erasable version can be erased and
reprogrammed to any of the configuration modes.

Note: Please note that erasing the device will
also erase the pre-programmed internal
calibration value for the internal oscillator.
The calibration value must be saved prior
to erasing the part.

Microchip’s PICSTARTY PLUS and PRO MATE" pro-
grammers all support programming of the PIC12C5XX.
Third party programmers also are available; refer to the
Microchip Third Party Guide for a list of sources.

2.2 One-Time-Programmable (OTP)
Devices

The availability of OTP devices is especially useful for
customers who need the flexibility for frequent code
updates or small volume applications.

The OTP devices, packaged in plastic packages permit
the user to program them once. In addition to the
program memory, the configuration bits must also be
programmed.

2.3 Quick-Turnaround-Production (QTP)
Devices

Microchip offers a QTP Programming Service for
factory production orders. This service is made
available for users who choose not to program a
medium to high quantity of units and whose code
patterns have stabilized. The devices are identical to
the OTP devices but with all EPROM locations and fuse
options already programmed by the factory. Certain
code and prototype verification procedures do apply
before production shipments are available. Please con-
tact your local Microchip Technology sales office for
more details.

2.4 Serialized Quick-Turnaround
Production (SQTPSM) Devices

Microchip offers a unique programming service where
a few user-defined locations in each device are
programmed with different serial numbers. The serial
numbers may be random, pseudo-random or
sequential.

Serial programming allows each device to have a
uniqgue number which can serve as an entry-code,
password or ID number.

2.5 Read Only Memory (ROM) Device

Microchip offers masked ROM to give the customer a
low cost option for high volume, mature products.

[ 1999 Microchip Technology Inc.
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3.1 Clocking Scheme/Instruction Cycle

The clock input (OSC1/CLKIN pin) is internally divided
by four to generate four non-overlapping quadrature
clocks namely Q1, Q2, Q3 and Q4. Internally, the
program counter is incremented every Q1, and the
instruction is fetched from program memory and
latched into instruction register in Q4. It is decoded
and executed during the following Q1 through Q4. The
clocks and instruction execution flow is shown in
Figure 3-2 and Example 3-1.

FIGURE 3-2: CLOCK/INSTRUCTION CYCLE

3.2 Instruction Flow/Pipelining

An Instruction Cycle consists of four Q cycles (Q1, Q2,
Q3 and Q4). The instruction fetch and execute are
pipelined such that fetch takes one instruction cycle
while decode and execute takes another instruction
cycle. However, due to the pipelining, each instruction
effectively executes in one cycle. If an instruction
causes the program counter to change (e.g., GOTO)
then two cycles are required to complete the
instruction (Example 3-1).

A fetch cycle begins with the program counter (PC)
incrementing in Q1.

In the execution cycle, the fetched instruction is
latched into the Instruction Register (IR) in cycle Q1.
This instruction is then decoded and executed during
the Q2, Q3, and Q4 cycles. Data memory is read
during Q2 (operand read) and written during Q4
(destination write).

'Ql | Q2 | Q3 | Q4 ' Q1 | | Q3 | Q4 ' Q1 | Q2 | Q3 | Q4 !
oOsCLi\/ \ / /v s/ /v /T
Ql y \ y J |
Q2 } } | | Inﬁernal
Q3 | I i \ i glo?:ie
) | | "
PC ‘ PC i( PC+1 ‘x PC+2 |
I Fotch INST (PC) ] | \
Execute INST (PC-1) [ Fetch INST (PC+1) |
I | Execute INST (PC) | Fetch INST (PC+2) |
| Execute INST (PC+1) |
| | I [
EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW
1. MOVLW 03H Fetch 1 Execute 1
2. MOWF GPI O Fetch 2 Execute 2
3. CALL sSuB 1 Fetch 3 Execute 3
4. BSF GPIO BITL Fetch 4 Flush
Fetch SUB_1| Execute SUB_1
All instructions are single cycle, except for any program branches. These take two cycles since the fetch
instruction is “flushed” from the pipeline while the new instruction is being fetched and then executed.

DS40139E-page 12 [0 1999 Microchip Technology Inc.
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4.0 MEMORY ORGANIZATION FIGURE 4-1: PROGRAM MEMORY MAP
PIC12C5XX memory is organized into program mem- AND STACK
ory and data memory. For devices with more than 512 ‘ PC<11.0> ‘
bytes of program memory, a paging scheme is used. CALL, RETLW 12
Program memory pages are accessed using one STA-
TUS register bit. For the PIC12C509, PIC12C509A, \ Stack Level 1 |
PICCR509A and PIC12CE519 with a data memory \ Stack Level 2 |
register file of more than 32 registers, a banking
scheme is used. Data memory banks are accessed
using the File Select Register (FSR). Reset Vector (note 1) 0000h
4.1 Program Memory Organization

On-chip Program
The PIC12C5XX devices have a 12-bit Program Memory
Counter (PC) capable of addressing a 2K x 12 g —
program memory space. Eg
Only the first 512 x 12 (0000h-O1FFh) for the =a | | _ _ S12Wod | oien
PIC12C508, PIC12C508A and PIC12CE518 and 1K x 8 0200h
12 (0000h-03FFh) for the PIC12C509, PIClZCS_OQA, On-chip Program
PIC12CR509A, and PIC12CE519 are physically Memory
implemented. Refer to Figure 4-1. Accessing a
location above these boundaries will cause a wrap-
around within the first 512 x 12 space (PIC12C508, 1024 Word 03FFh
PIC12C508A and PIC12CE518) or 1K x 12 space - 0400h
(PIC12C509, PIC12C509A, PIC12CR509A and
PIC12CE519). The effective reset vector is at 000h, ~ =
(see Figure 4-1). Location O1FFh (PIC12C508, —
PIC12C508A and PIC12CE518) or location 03FFh
(PIC12C509, PIC12C509A, PIC12CR509A and 7FFh
PIC12CE519) contains the internal clock oscillator
calibration value. This value should never be Note 1: Address 0000h becomes the
overwritten. effective reset vector. Location

01FFh (PIC12C508, PIC12C508A,
PIC12CE518) or location 03FFh
(PIC12C509, PIC12C509A,
PIC12CR509A, PIC12CE519) con-
tains the MOVLW XX INTERNAL RC
oscillator calibration value.

[ 1999 Microchip Technology Inc. DS40139E-page 13
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5.0 /O PORT

As with any other register, the 1/0 register can be
written and read under program control. However, read
instructions (e.g., MOVF GPI O, W always read the 1/O
pins independent of the pin’s input/output modes. On
RESET, all /O ports are defined as input (inputs are at
hi-impedance) since the 1/0 control registers are all
set. See Section 7.0 for SCL and SDA description for
PIC12CE5XX.

51 GPIO

GPIO is an 8-bit I/O register. Only the low order 6 bits
are used (GP5:GPO0). Bits 7 and 6 are unimplemented
and read as '0's. Please note that GP3 is an input only
pin. The configuration word can set several I/O’s to
alternate functions. When acting as alternate functions
the pins will read as ‘0’ during port read. Pins GPO,
GP1, and GP3 can be configured with weak pull-ups
and also with wake-up on change. The wake-up on
change and weak pull-up functions are not pin
selectable. If pin 4 is configured as MCLR, weak pull-
up is always on and wake-up on change for this pin is
not enabled.

5.2 TRIS Register

The output driver control register is loaded with the
contents of the W register by executing the TRI S f
instruction. A '1' from a TRIS register bit puts the
corresponding output driver in a hi-impedance mode.
A '0' puts the contents of the output data latch on the
selected pins, enabling the output buffer. The
exceptions are GP3 which is input only and GP2 which
may be controlled by the option register, see Figure 4-
5.

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.

5.3 I/O Interfacing

The equivalent circuit for an 1/0O port pin is shown in
Figure 5-1. All port pins, except GP3 which is input
only, may be used for both input and output operations.
For input operations these ports are non-latching. Any
input must be present until read by an input instruction
(e.g., MOVF GPI O, W. The outputs are latched and
remain unchanged until the output latch is rewritten. To
use a port pin as output, the corresponding direction
control bit in TRIS must be cleared (= 0). For use as an
input, the corresponding TRIS bit must be set. Any 1/O
pin (except GP3) can be programmed individually as
input or output.

FIGURE 5-1: EQUIVALENT CIRCUIT
FOR A SINGLE I/O PIN

Data
Bus
D Q
Data
WR Latch Voo

Port | cKk O ‘D*‘ 5

w :D*\ N 110
R int3)
eg D Q p

TRIS

Latch vss
TRIS 'f cK Q

Reset

| @

RD Port

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

Note 2: See Table 3-1 for buffer type.

Note 3: See Section 7.0 for SCL and SDA
description for PIC12CE5XX

[ 1999 Microchip Technology Inc.
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FIGURE 8-11: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): SLOW VDD RISE TIME

V1

VDD

.

INTERNAL POR 4]

DRT TIME-OUT ‘

INTERNAL RESET ‘

When VDD rises slowly, the TDRT time-out expires long before Vbp has reached its final value. In
this example, the chip will reset properly if, and only if, V1 = Vbp min.

8.5 Device Reset Timer (DRT)

In the PIC12C5XX, DRT runs from RESET and varies
based on oscillator selection (see Table 8-5.)

The DRT operates on an internal RC oscillator. The
processor is kept in RESET as long as the DRT is
active. The DRT delay allows VDD to rise above VbD
min., and for the oscillator to stabilize.

Oscillator circuits based on crystals or ceramic
resonators 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 MCLR has reached a logic high (VIHMCLR)
level. Thus, programming GP3/MCLR/VPP as MCLR
and using an external RC network connected to the
MCLR input is not required in most cases, allowing for
savings in cost-sensitive and/or space restricted
applications, as well as allowing the use of the GP3/
MCLR/VPP pin as a general purpose input.

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 from SLEEP
mode automatically.

8.6 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on-chip
RC oscillator which does not require any external
components. This RC oscillator is separate from the
external RC oscillator of the GP5/OSC1/CLKIN pin
and the internal 4 MHz oscillator. That means that the
WDT will run even if the main processor clock has
been stopped, for example, by execution of a SLEEP
instruction. During normal operation or SLEEP, a WDT
reset or wake-up reset generates a device RESET.

The TO bit (STATUS<4>) will be cleared upon a
Watchdog Timer reset.

The WDT can be permanently disabled by
programming the configuration bit WDTE as a '0’
(Section 8.1). Refer to the PIC12C5XX Programming
Specifications to determine how to access the
configuration word.

TABLE 8-5: DRT (DEVICE RESET TIMER
PERIOD)

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

DS40139E-page 42
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8.6.1 WDT PERIOD

The WDT has a nominal time-out period of 18 ms,
(with no prescaler). If a longer time-out period is
desired, a prescaler with a division ratio of up to 1:128
can be assigned to the WDT (under software control)
by writing to the OPTION register. Thus, a time-out
period of a nominal 2.3 seconds can be realized.
These periods vary with temperature, VDD and part-to-
part process variations (see DC specs).

Under worst case conditions (VDD = Min., Temperature
= Max., max. WDT prescaler), it may take several
seconds before a WDT time-out occurs.

8.6.2 WDT PROGRAMMING CONSIDERATIONS

The CLRWDT instruction clears the WDT and the
postscaler, if assigned to the WDT, and prevents it
from timing out and generating a device RESET.

The SLEEP instruction resets the WDT and the

postscaler, if assigned to the WDT. This gives the
maximum SLEEP time before a WDT wake-up reset.

FIGURE 8-12: WATCHDOG TIMER BLOCK DIAGRAM

(Figure 8-5)
\_0
M
Watchdog 1 U
Timer X
WDT Enable PSA

Configuration Bit

From Timer0 Clock Source

Postscaler

8-t0-1MUX |« PS2:PSO

To TimerO (Figure 8-4)

Note: TOCS, TOSE, PSA, PS2:PSO
are bits in the OPTION register.

MUX - PSA

J

WDT
Time-out

TABLE 8-6: SUMMARY OF REGISTERS ASSOCIATED WITH THE WATCHDOG TIMER
Value on Value on
Power-On All Other
Address Name Bit 7 Bit 6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0O Reset Resets
N/A OPTION GPWU | GPPU | TOCS | TOSE | PSA | PS2 PS1 | PSO | 1111 1111 1111 1111

Legend: Shaded boxes = Not used by Watchdog Timer, —= unimplemented, read as '0’, u = unchanged

[ 1999 Microchip Technology Inc.
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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.

DS40139E-page 47



PIC12C5XX

ADDWF Add W and f
Syntax: [ label] ADDWF fd
Operands: 0<f<31
d 0[0,1]
Operation: (W) + (f) - (dest)
Status Affected: C, DC, Z
Encoding: ‘ 0001 ‘ 11df ‘ TIT, ‘
Description: Add the contents of the W register and
register 'f. If 'd’ is O the result is stored
in the W register. If 'd’ is '1’ the result is
stored back in register 'f'.
Words: 1
Cycles: 1
Example: ADDW  FSR, 0
Before Instruction
w = 0x17
FSR = 0xC2
After Instruction
W = 0xD9
FSR = 0xC2
ANDLW And literal with W
Syntax: [ label] ANDLW  k
Operands: 0<ks<255
Operation: (W).AND. (k) - (W)
Status Affected: Z
Encoding: ‘ 1110 ‘ kkkk ‘ kkkk ‘
Description: The contents of the W register are
AND’ed with the eight-bit literal 'k'. The
result is placed in the W register.
Words: 1
Cycles: 1
Example: ANDLW  Ox5F

ANDWF AND W with f
Syntax: [ label] ANDWF fd
Operands: 0<f<31
dOo[o1]
Operation: (W) .AND. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 01df | TIT, |
Description: The contents of the W register are
AND’ed 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: ANDWF  FSR, 1
Before Instruction
W = 0x17
FSR = 0xC2
After Instruction
w = 0x17
FSR = 0x02
BCF Bit Clear f
Syntax: [ label] BCF fb
Operands: 0<f<31
O0<bs7
Operation: 0 - (f<b>)
Status Affected: None
Encoding: ] 0100 | bbbf | fiff ’
Description: Bit 'b' in register 'f' is cleared.
Words: 1
Cycles: 1
Example: BCF FLAG REG 7

Before Instruction

Before Instruction
W = OxA3

After Instruction
W = 0x03

FLAG_REG = 0xC7

After Instruction
FLAG_REG = 0x47

[ 1999 Microchip Technology Inc.
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COMF Complement f DECFSz Decrement f, Skip if 0
Syntax: [ label] COMF fd Syntax: [ label] DECFSz fd
Operands: 0<f<31 Operands: 0<f<31
do[o,1] doo,1]
Operation: () - (dest) Operation: f)—1 - d; skipifresult=0
Status Affected: Z Status Affected: None
Encoding: [oot0 [ozdf [ffif | Encoding: (o010 [11df [ffif |
Description: The contents of register 'f' are comple- Description: The contents of register 'f' are decre-
mented. If 'd’ is O the result is stored in mented. If 'd"is O the result is placed in
the W register. If 'd’ is 1 the result is the W register. If 'd’is 1 the result is
stored back in register 'f'. placed back in register ’f'.
Words: 1 If the result is 0, the next instruction,
which is already fetched, is discarded
Cycles: 1 and an NOP is executed instead mak-
Example: COVE REGL, 0 ing it a two cycle instruction.
Before Instruction Words: 1
REG1 = 0x13 Cycles: 1(2)
After Instruction Example: HERE DECFSZ  CNT, 1
REG1 = 0x13 GOoTo LoorP
W = OxEC CONTINUE »
DECF Decrement f Before Instruction
Syntax: [ label] DECF fd PC = address (HERE)
Operands: 0<f<31 Afterclirﬁtructlnzn CNT - 1:
dofp.i] ifCNT = 0,
Operation: (f)—1 - (dest) PC = address (CONTINUE);
. ifCNT  # 0,
Status Affected: Z Pe = address (HERE+1)
Encoding: | 0000 | 11df | 113, |
Description: Decrement register 'f'. If 'd’ is 0 the
result is stored in the W register. If 'd’ is GOTO Unconditional Branch
1 the result is stored back in register 'f'. Syntax. [label] GOTO k
Words: 1
Operands: O0<ks<b511
Cycles: 1 .
y Operation: k - PC<8:0>;
Example: DECF  ONT, 1 STATUS<6:5> . PC<10:9>
Before Instruction Status Affected: None
CNT = 0x01 .
z - 0 Encoding: EE
After Instruction Description: GO.T.OS an gnconditiohal branch. The
CNT = 0x00 9-—b|t immediate value |s.I0aded into PC
7 — bits <8:0>. The upper bits of PC are
loaded from STATUS<6:5>. GOTQs a
two cycle instruction.
Words: 1
Cycles: 2
Example: GOTO THERE

After Instruction

PC =

address (THERE)

DS40139E-page 52

[0 1999 Microchip Technology Inc.



PIC12C5XX

INCF Increment f
Syntax: [ label] INCF fd
Operands: 0<f<31
d0[0,1]
Operation: (f)+1 - (dest)
Status Affected: Z
Encoding: ‘ 0010 ‘ 10df ‘ TIT, ‘
Description: The contents of register 'f' are incre-
mented. If 'd" is O the result is placed in
the W register. If 'd" is 1 the result is
placed back in register *f'.
Words: 1
Cycles: 1
Example: I NCF CNT, 1
Before Instruction
CNT = OxFF
z = 0
After Instruction
CNT = 0x00
z = 1
INCFSZ Increment f, Skip if 0
Syntax: [ label] INCFSZ fd
Operands: 0<f<31
d0[o,1]
Operation: (f) + 1 - (dest), skip if result =0
Status Affected: None
Encoding: ‘ 0011 ‘ 11df ‘ fEEf ‘
Description: The contents of register 'f’ are incre-
mented. If 'd’ is O the result is placed in
the W register. If 'd’" is 1 the result is
placed back in register *f'.
If the result is 0, then the next instruc-
tion, which is already fetched, is dis-
carded and an NOP is executed
instead making it a two cycle instruc-
tion.
Words: 1
Cycles: 1(2)
Example: HERE I NCFSz CNT, 1
GOro LOOP
CONTINUE »

Before Instruction

PC

=  address (HERE)

After Instruction

CNT
if CNT

CNT +1;

0,

address (CONTINUE) ;
0,

address (HERE +1)

(TN N [ TR

IORLW Inclusive OR literal with W
Syntax: [ label] 10RLW k
Operands: 0<k<255
Operation: (W) .OR. (k) - (W)
Status Affected: Z
Encoding: | 1101 | kkkk |kkkk |
Description: The contents of the W register are
OR’ed with the eight bit literal 'k'. The
result is placed in the W register.
Words: 1
Cycles: 1
Example: | ORLW  0x35
Before Instruction
W = Ox9A
After Instruction
W = OxBF
z =0
IORWF Inclusive OR W with f
Syntax: [ label] 10RWF fd
Operands: 0<f<31
d 0[0,1]
Operation: (W).OR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 00df | fEEf |
Description: Inclusive OR the W register with regis-
ter 'f'. If 'd" is O the result is placed in
the W register. If 'd' is 1 the result is
placed back in register 'f'.
Words: 1
Cycles: 1
Example: I ORWF RESULT, 0O
Before Instruction
RESULT =  0x13
W = 0x91
After Instruction
RESULT = 0x13
W = 0x93
4 = 0
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FIGURE 12-5: IOH Vvs. VOH, VDD =2.5V FIGURE 12-7: loLvs. VoL, VbD =25V
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FIGURE 12-6: IoH VvS. VOH, VDD =5.5V
FIGURE 12-8: loLvs. VoL, VbD=5.5V
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13.2 DC CHARACTERISTICS: PIC12LC508A/509A (Commercial, Industrial)
PIC12LCE518/519 (Commercial, Industrial)
PIC12LCR509A (Commercial, Industrial)
DC Characteristics Standqrd Operating Condmorols (unless ot?erwme spegfled)
Power Supply Pins Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
Parm o . . "
No Characteristic Sym | Min Typ(l) Max | Units Conditions
D001 |[Supply Voltage Vop | 2.5 5.5 Y, Fosc = DC to 4 MHz (Commercial/
Industrial)
D002 |RAM Data Retention VDR 1.5* \Y, Device in SLEEP mode
Voltage®
D003 |VDD Start Voltage to ensure | VPOR Vss Y, See section on Power-on Reset for details
Power-on Reset
D004 |VDD Rise Rate to ensure SvbDp |0.05* V/ms | See section on Power-on Reset for details
Power-on Reset
D010  |supply Current® IDD — | 0.4 | 0.8 | mA | XT and EXTRC options (Note 4)
Fosc =4 MHz, VbDp = 2.5V
Do10C — 0.4 0.8 mA | INTRC Option
Fosc =4 MHz, VbD = 2.5V
D010A — 15 23 HA | LP OpPTION, Commercial Temperature
Fosc = 32 kHz, Vbp = 2.5V, WDT disabled
— 15 31 HA | LP OPTION, Industrial Temperature
Fosc = 32 kHz, Vpbp = 2.5V, WDT disabled
D020  |power-Down Current ® IPD
D021 — 0.2 3 HA | VDD = 2.5V, Commercial
D021B — | 0.2 4 HA | VDD = 2.5V, Industrial
AlwDT | — 2.0 4 mA | VDD = 2.5V, Commercial
2.0 5 mA | VDD = 2.5V, Industrial

* 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
guidance 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:
OSCL1 = external square wave, from rail-to-rail; all I/O pins tristated, pulled to
Vss, TOCKI = Vbbb, MCLR = Vbp; 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 measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VbD or
Vss.
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TABLE 13-6: DRT (DEVICE RESET TIMER PERIOD) - PIC12C508A, PIC12C509A, PIC12CE518,
PIC12CE519, PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and
PIC12LCE519

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

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.

FIGURE 13-5: TIMERO CLOCK TIMINGS - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519,
PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12L CE518 and PIC12LCE519

TOCKI M

40 o 41

42

TABLE 13-7: TIMERO CLOCK 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 C . . .
No Sym |Characteristic Min Typ(l) Max | Units |Conditions
40 TtOH |TOCKI High Pulse Width - No Prescaler 0.5 Tcy + 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.

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.
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15.0

15.1

*

PACKAGING INFORMATION

Package Marking Information

8-Lead PDIP (300 mil)

XXXXXXXX
XXXXXCDE

R\ ArBB

8-Lead SOIC (150 mil)

XXXXXXX

Q AABB

8-Lead SOIC (208 mil)

XXXXXXX
XXXXKXX
AABBCDE

N

Example

12C508A
041/ PSAZ

R\ 9825

Example

C508A

Q 9825

Example

12C508A
041/ SM
9824SAZ

RN

8-Lead Windowed Ceramic Side Brazed (300 mil) Example
R XXX Qg IW
XXXXXX 12C508A
Legend: MM...M  Microchip part number information
XX...X  Customer specific information*
AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘01’)
C Facility code of the plant at which wafer is manufactured
O = Outside Vendor
C =5"Line
S =6"Line
H = 8" Line
D Mask revision number
E Assembly code of the plant or country of origin in which
part was assembled
Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line thus limiting the number of available characters
for customer specific information.

Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask
rev#, and assembly code. For OTP marking beyond this, certain price adders apply. Please check with
your Microchip Sales Office. For QTP devices, any special marking adders are included in QTP price.
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Package Type: K04-018 8-Lead Plastic Dual In-line (P) — 300 mil

R

7

[ r

El

— IR o
@ s iiine

B ” |} p—
p

eB B
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
PCB Row Spacing 0.300 7.62
Number of Pins n 8 8
Pitch p 0.100 2.54
Lower Lead Width B 0.014 0.018 0.022 0.36 0.46 0.56
Upper Lead Width B1f 0.055 0.060 0.065 1.40 1.52 1.65
Shoulder Radius R 0.000 0.005 0.010 0.00 0.13 0.25
Lead Thickness c 0.006 0.012 0.015 0.20 0.29 0.38
Top to Seating Plane A 0.140 0.150 0.160 3.56 3.81 4.06
Top of Lead to Seating Plane Al 0.060 0.080 0.100 1.52 2.03 2.54
Base to Seating Plane A2 0.005 0.020 0.035 0.13 0.51 0.89
Tip to Seating Plane L 0.120 0.130 0.140 3.05 3.30 3.56
Package Length D¥ 0.355 0.370 0.385 9.02 9.40 9.78
Molded Package Width E* 0.245 0.250 0.260 6.22 6.35 6.60
Radius to Radius Width El 0.267 0.280 0.292 6.78 7.10 7.42
Overall Row Spacing eB 0.310 0.342 0.380 7.87 8.67 9.65
Mold Draft Angle Top o] 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

*

Controlling Parameter.

Dimension “B1” does not include dam-bar protrusions. Dam-bar protrusions shall not exceed 0.003”
(0.076 mm) per side or 0.006” (0.152 mm) more than dimension “B1.”

* Dimensions “D” and “E” do not include mold flash or protrusions. Mold flash or protrusions shall not
exceed 0.010" (0.254 mm) per side or 0.020” (0.508 mm) more than dimensions “D” or “E.”

—+
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