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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 4MHz

Connectivity -

Peripherals POR, WDT

Number of I/O 5

Program Memory Size 768B (512 x 12)

Program Memory Type FLASH

EEPROM Size -

RAM Size 25 x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 5.5V

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 8-SOIC (0.154", 3.90mm Width)

Supplier Device Package 8-SOIC

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic12f508-e-sn

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/pic12f508-e-sn-4389199
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


PIC12F508/509/16F505

Table of Contents
1.0 General Description...................................................................................................................................................................... 7
2.0 PIC12F508/509/16F505 Device Varieties ................................................................................................................................... 9
3.0 Architectural Overview ............................................................................................................................................................... 11
4.0 Memory Organization ................................................................................................................................................................. 17
5.0 I/O Port ....................................................................................................................................................................................... 31
6.0 Timer0 Module and TMR0 Register ........................................................................................................................................... 35
7.0 Special Features Of The CPU.................................................................................................................................................... 41
8.0 Instruction Set Summary ............................................................................................................................................................ 57
9.0 Development Support................................................................................................................................................................. 65
10.0 Electrical Characteristics ............................................................................................................................................................ 69
11.0 DC and AC Characteristics Graphs and Charts ......................................................................................................................... 81
12.0 Packaging Information................................................................................................................................................................ 91
Index .................................................................................................................................................................................................. 105
The Microchip Web Site ..................................................................................................................................................................... 107
Customer Change Notification Service .............................................................................................................................................. 107
Customer Support .............................................................................................................................................................................. 107
Reader Response .............................................................................................................................................................................. 108
Product Identification System............................................................................................................................................................. 109

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
literature 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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PIC12F508/509/16F505
1.0 GENERAL DESCRIPTION
The PIC12F508/509/16F505 devices from Microchip
Technology are low-cost, high-performance, 8-bit,
fully-static, Flash-based CMOS microcontrollers. They
employ a RISC architecture with only 33 single-word/
single-cycle instructions. All instructions are single
cycle (200 μs) except for program branches, which
take two cycles. The PIC12F508/509/16F505 devices
deliver performance an order of magnitude higher than
their competitors in the same price category. The 12-bit
wide instructions are highly symmetrical, resulting in a
typical 2:1 code compression over other 8-bit
microcontrollers in its class. The easy to use and easy
to remember instruction set reduces development time
significantly.

The PIC12F508/509/16F505 products are equipped
with special features that reduce system cost and
power requirements. The Power-on Reset (POR) and
Device Reset Timer (DRT) eliminate the need for exter-
nal Reset circuitry. There are four oscillator configura-
tions to choose from (six on the PIC16F505), including
INTRC Internal Oscillator mode and the power-saving
LP (Low-Power) Oscillator mode. Power-Saving Sleep
mode, Watchdog Timer and code protection features
improve system cost, power and reliability.

The PIC12F508/509/16F505 devices are available in
the cost-effective Flash programmable version, which
is suitable for production in any volume. The customer
can take full advantage of Microchip’s price leadership
in Flash programmable microcontrollers, while
benefiting from the Flash programmable flexibility.

The PIC12F508/509/16F505 products are supported
by a full-featured macro assembler, a software simula-
tor, an in-circuit emulator, a ‘C’ compiler, a low-cost
development programmer and a full featured program-
mer. All the tools are supported on IBM® PC and
compatible machines.

1.1 Applications
The PIC12F508/509/16F505 devices fit in applications
ranging from personal care appliances and security
systems to low-power remote transmitters/receivers.
The Flash technology makes customizing application
programs (transmitter codes, appliance settings,
receiver frequencies, etc.) extremely fast and conve-
nient. The small footprint packages, for through hole or
surface mounting, make these microcontrollers perfect
for applications with space limitations. Low cost, low
power, high performance, ease-of-use and I/O flexibil-
ity make the PIC12F508/509/16F505 devices very ver-
satile even in areas where no microcontroller use has
been considered before (e.g., timer functions, logic and
PLDs in larger systems and coprocessor applications).

TABLE 1-1: PIC12F508/509/16F505 DEVICES 
PIC12F508 PIC12F509 PIC16F505

Clock Maximum Frequency of Operation (MHz) 4 4 20
Memory Flash Program Memory (words) 512 1024 1024

Data Memory (bytes) 25 41 72
Peripherals Timer Module(s) TMR0 TMR0 TMR0

Wake-up from Sleep on Pin Change Yes Yes Yes
Features I/O Pins 5 5 11

Input Pins 1 1 1
Internal Pull-ups Yes Yes Yes
In-Circuit Serial Programming Yes Yes Yes
Number of Instructions 33 33 33
Packages 8-pin PDIP, SOIC, 

MSOP, DFN 
8-pin PDIP, SOIC, 

MSOP, DFN
14-pin PDIP, SOIC, 

TSSOP
The PIC12F508/509/16F505 devices have Power-on Reset, selectable Watchdog Timer, selectable code-protect, high I/O current
capability and precision internal oscillator.
The PIC12F508/509/16F505 devices use serial programming with data pin RB0/GP0 and clock pin RB1/GP1.
© 2009 Microchip Technology Inc. DS41236E-page 7
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FIGURE 3-2: PIC16F505 BLOCK DIAGRAM
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4.6  OSCCAL Register
The Oscillator Calibration (OSCCAL) register is used to
calibrate the internal precision 4 MHz oscillator. It
contains seven bits for calibration.

After you move in the calibration constant, do not
change the value. See Section 7.2.5 “Internal 4 MHz
RC Oscillator”.

 

Note: Erasing the device will also erase the pre-
programmed internal calibration value for
the internal oscillator. The calibration
value must be read prior to erasing the
part so it can be reprogrammed correctly
later.

REGISTER 4-5: OSCCAL REGISTER (ADDRESS: 05h)

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0
CAL6 CAL5 CAL4 CAL3 CAL2 CAL1 CAL0 —

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7-1 CAL<6:0>: Oscillator Calibration bits
0111111 = Maximum frequency
•
•
•
0000001 
0000000 = Center frequency
1111111
•
•
•
1000000 = Minimum frequency

bit 0 Unimplemented: Read as ‘0’
DS41236E-page 26 © 2009 Microchip Technology Inc.



PIC12F508/509/16F505
5.0 I/O PORT
As with any other register, the I/O register(s) can be
written and read under program control. However, read
instructions (e.g., MOVF PORTB,W) always read the I/O
pins independent of the pin’s Input/Output modes. On
Reset, all I/O ports are defined as input (inputs are at
high-impedance) since the I/O control registers are all
set. 

5.1 PORTB/GPIO
PORTB/GPIO is an 8-bit I/O register. Only the low-
order 6 bits are used (RB/GP<5:0>). Bits 7 and 6 are
unimplemented and read as ‘0’s. Please note that RB3/
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 a port
read. Pins RB0/GP0, RB1/GP1, RB3/GP3 and RB4
can be configured with weak pull-ups and also for
wake-up on change. The wake-up on change and weak
pull-up functions are not pin selectable. If RB3/GP3/
MCLR is configured as MCLR, weak pull-up is always
on and wake-up on change for this pin is not enabled.

5.2 PORTC (PIC16F505 Only)
PORTC is an 8-bit I/O register. Only the low-order 6 bits
are used (RC<5:0>). Bits 7 and 6 are unimplemented
and read as ‘0’s.

5.3 TRIS Registers
The Output Driver Control register is loaded with the
contents of the W register by executing the TRIS f
instruction. A ‘1’ from a TRIS register bit puts the corre-
sponding output driver in a High-Impedance mode. A
‘0’ puts the contents of the output data latch on the
selected pins, enabling the output buffer. The excep-
tions are RB3/GP3, which is input only and the T0CKI
pin, which may be controlled by the OPTION register.
See Register 4-3 and Register 4-4. 

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

5.4 I/O Interfacing
The equivalent circuit for an I/O port pin is shown in
Figure 5-2. All port pins, except RB3/GP3 which is
input only, may be used for both input and output oper-
ations. For input operations, these ports are non-latch-
ing. Any input must be present until read by an input
instruction (e.g., MOVF PORTB, W). The outputs are
latched and remain unchanged until the output latch is
rewritten. To use a port pin as output, the correspond-
ing direction control bit in TRIS must be cleared (= 0).
For use as an input, the corresponding TRIS bit must
be set. Any I/O pin (except RB3/GP3) can be
programmed individually as input or output.

FIGURE 5-1: PIC12F508/509/16F505 
EQUIVALENT CIRCUIT 
FOR A SINGLE I/O PIN

Note: On the PIC12F508/509, I/O PORTB is ref-
erenced as GPIO. On the PIC16F505, I/O
PORTB is referenced as PORTB.

Note: On power-up, TOCKI functionality is
enabled in the OPTION register and must
be disabled to allow RC5 to be used as
general purpose I/O.

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.
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FIGURE 7-10: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): SLOW VDD RISE 
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Note: When VDD rises slowly, the TDRT time-out expires long before VDD has reached its final
value. In this example, the chip will reset properly if, and only if, V1 ≥ VDD min.
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7.7 Time-out Sequence, Power-down 

and Wake-up from Sleep Status 
Bits (TO, PD, GPWUF/RBWUF)

The TO, PD and (GPWUF/RBWUF) 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.

TABLE 7-8: TO/PD/(GPWUF/RBWUF) 
STATUS AFTER RESET

7.8 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 PIC12F508/509/16F505 devices when a
brown-out occurs, external brown-out protection
circuits may be built, as shown in Figure 7-12 and
Figure 7-13.

FIGURE 7-12: BROWN-OUT 
PROTECTION CIRCUIT 1 

FIGURE 7-13: BROWN-OUT 
PROTECTION CIRCUIT 2 

FIGURE 7-14: BROWN-OUT 
PROTECTION CIRCUIT 3 
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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 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/RBWUF bits 

maintain their status (u) until a Reset 
occurs. A low-pulse on the MCLR input 
does not change the TO, PD and 
GPWUF/RBWUF Status bits.

Note 1: This circuit will activate Reset when VDD goes 
below Vz + 0.7V (where Vz = Zener voltage).

2: Pin must be confirmed as MCLR.

33k

10k

40k(1)

VDD

MCLR(2)

PIC16F505

VDD

Q1
PIC12F508
PIC12F509

Note 1: This brown-out circuit is less expensive, 
although less accurate. Transistor Q1 turns 
off when VDD is below a certain level such 
that:

2: Pin must be confirmed as MCLR.
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= 0.7V
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Note: This brown-out protection circuit employs
Microchip Technology’s MCP809 micro-
controller supervisor. There are 7 different
trip point selections to accommodate 5V to
3V systems.
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TRIS Load TRIS Register
Syntax: [ label ] TRIS f
Operands: f = 6
Operation: (W) → TRIS register f
Status Affected: None
Description: TRIS register ‘f’ (f = 6 or 7) is 

loaded with the contents of the W 
register

XORLW Exclusive OR literal with W
Syntax: [label ] XORLW   k

Operands: 0 ≤ k ≤ 255

Operation: (W) .XOR. k → (W)

Status Affected: Z

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

XORWF Exclusive OR W with f
Syntax: [ label ] XORWF    f,d

Operands: 0 ≤ f ≤ 31
d ∈ [0,1]

Operation: (W) .XOR. (f) → (dest)

Status Affected: Z

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’.
DS41236E-page 64 © 2009 Microchip Technology Inc.
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9.0 DEVELOPMENT SUPPORT
The PIC® microcontrollers are supported with a full
range of hardware and software development tools:

• Integrated Development Environment
- MPLAB® IDE Software

• Assemblers/Compilers/Linkers
- MPASMTM Assembler
- MPLAB C18 and MPLAB C30 C Compilers
- MPLINKTM Object Linker/

MPLIBTM Object Librarian
- MPLAB ASM30 Assembler/Linker/Library

• Simulators
- MPLAB SIM Software Simulator

• Emulators
- MPLAB ICE 2000 In-Circuit Emulator
- MPLAB REAL ICE™ In-Circuit Emulator

• In-Circuit Debugger
- MPLAB ICD 2

• Device Programmers
- PICSTART® Plus Development Programmer
- MPLAB PM3 Device Programmer
- PICkit™ 2 Development Programmer

• Low-Cost Demonstration and Development 
Boards and Evaluation Kits

9.1 MPLAB Integrated Development 
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16-bit micro-
controller market. The MPLAB IDE is a Windows®

operating system-based application that contains:

• A single graphical interface to all debugging tools
- Simulator
- Programmer (sold separately)
- Emulator (sold separately)
- In-Circuit Debugger (sold separately)

• A full-featured editor with color-coded context
• A multiple project manager
• Customizable data windows with direct edit of 

contents
• High-level source code debugging
• Visual device initializer for easy register 

initialization
• Mouse over variable inspection
• Drag and drop variables from source to watch 

windows
• Extensive on-line help
• Integration of select third party tools, such as 

HI-TECH Software C Compilers and IAR 
C Compilers

The MPLAB IDE allows you to:

• Edit your source files (either assembly or C)
• One touch assemble (or compile) and download 

to PIC MCU emulator and simulator tools 
(automatically updates all project information)

• Debug using:
- Source files (assembly or C)
- Mixed assembly and C
- Machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.
© 2009 Microchip Technology Inc. DS41236E-page 65
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10.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings(†)

Ambient temperature under bias.......................................................................................................... -40°C to +125°C

Storage temperature ............................................................................................................................ -65°C to +150°C

Voltage on VDD with respect to VSS ...............................................................................................................0 to +6.5V

Voltage on MCLR with respect to VSS..........................................................................................................0 to +13.5V

Voltage on all other pins with respect to VSS ............................................................................... -0.3V to (VDD + 0.3V)

Total power dissipation(1) ..................................................................................................................................800 mW

Max. current out of VSS pin ................................................................................................................................200 mA

Max. current into VDD pin ...................................................................................................................................150 mA

Input clamp current, IIK (VI < 0 or VI > VDD) ...................................................................................................................±20 mA

Output clamp current, IOK (VO < 0 or VO > VDD) ...........................................................................................................±20 mA

Max. output current sunk by any I/O pin .............................................................................................................. 25 mA

Max. output current sourced by any I/O pin ......................................................................................................... 25 mA

Max. output current sourced by I/O port .............................................................................................................. 75 mA

Max. output current sunk by I/O port ................................................................................................................... 75 mA

Note 1: Power dissipation is calculated as follows: PDIS = VDD x {IDD – ∑ IOH} + ∑ {(VDD – VOH) x IOH} + ∑(VOL x IOL) 
†NOTICE: Stresses above those listed under “Absolute 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 indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions
for extended periods may affect device reliability.
© 2009 Microchip Technology Inc. DS41236E-page 69
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10.1 DC Characteristics: PIC12F508/509/16F505 (Industrial)

DC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C ≤ TA ≤ +85°C (industrial) 

Param 
No. Sym. Characteristic Min. Typ(1) Max. Units Conditions

D001 VDD Supply Voltage 2.0 5.5 V See Figure 10-1  
D002 VDR RAM Data Retention Voltage(2) — 1.5* — V Device in Sleep mode 
D003 VPOR VDD Start Voltage to ensure 

Power-on Reset
— Vss — V See Section 7.4 "Power-on 

Reset (POR)" for details
D004 SVDD VDD Rise Rate to ensure 

Power-on Reset
0.05* — — V/ms See Section 7.4 "Power-on 

Reset (POR)" for details
D010 IDD Supply Current(3,4) —

—
175

0.625
275
1.1

μA
mA

FOSC = 4 MHz, VDD = 2.0V
FOSC = 4 MHz, VDD = 5.0V

—
—

500
1.5

650
2.2

μA
mA

FOSC = 10 MHz, VDD = 3.0V
FOSC = 20 MHz, VDD = 5.0V
(PIC16F505 only)

—
—

11
38

20
54

μA
μA

FOSC = 32 kHz, VDD = 2.0V
FOSC = 32 kHz, VDD = 5.0V

D020 IPD Power-down Current(5) —
—

0.1
0.35

1.2
2.4

μA
μA

VDD = 2.0V
VDD = 5.0V

D022 IWDT WDT Current(5) —
—

1.0
7.0

3.0
16.0

μA
μA

VDD = 2.0V
VDD = 5.0V

* These parameters are characterized but not tested.
Note 1: 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.
2: This is the limit to which VDD can be lowered in Sleep mode without losing RAM data.
3: 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.

4: The test conditions for all IDD measurements in active operation mode are: 
OSC1 = external square wave, from rail-to-rail; all I/O pins tri-stated, pulled to VSS, T0CKI = VDD, MCLR = 
VDD; WDT  enabled/disabled as specified.

5: For standby current measurements, the conditions are the same as IDD, except that the device is in Sleep 
mode. If a module current is listed, the current is for that specific module enabled and the device in Sleep.
© 2009 Microchip Technology Inc. DS41236E-page 71
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TABLE 10-4: CALIBRATED INTERNAL RC FREQUENCIES – PIC12F508/509/16F505

FIGURE 10-5: I/O TIMING – PIC12F508/509/16F505 

AC CHARACTERISTICS
Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C ≤ TA ≤ +85°C (industrial),

-40°C ≤ TA ≤ +125°C (extended)

Param 
No. Sym. Characteristic Freq

Tolerance Min. Typ† Max. Units Conditions

F10 FOSC Internal Calibrated 
INTOSC Frequency(1)

± 1% 3.96 4.00 4.04 MHz VDD = 3.5V, TA = 25°C
± 2% 3.92 4.00 4.08 MHz 2.5V ≤ VDD ≤ 5.5V

0°C ≤ TA ≤ +85°C
± 5% 3.80 4.00 4.20 MHz 2.0V ≤ VDD ≤ 5.5V

-40°C ≤ TA ≤ +85°C (Ind.)
-40°C ≤ TA ≤ +125°C (Ext.)

* These parameters are characterized but not tested.
† 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 1: To ensure these oscillator frequency tolerances, VDD and VSS must be capacitively decoupled as close to 

the device as possible. 0.1 uF and 0.01 uF values in parallel are recommended.

OSC1

I/O Pin
(input)

I/O Pin
(output)

Q4 Q1 Q2 Q3

17

20, 21

18

Old Value New Value

19

Note: All tests must be done with specified capacitive loads (see data sheet) 50 pF on I/O pins and CLKOUT.
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11.0 DC AND AC CHARACTERISTICS GRAPHS AND CHARTS

“Typical” represents the mean of the distribution at 25°C. “Maximum” or “minimum” represents (mean + 3σ) or (mean -
3σ) respectively, where s is a standard deviation, over each temperature range.

FIGURE 11-1: IDD vs. VDD at FOSC = 4 MHz

Note: 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 guaranteed. 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.
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12.1 Package Marking Information (Continued)

XXXXXXXXXXXXXX
XXXXXXXXXXXXXX

YYWWNNN

14-Lead PDIP (300 mil)

14-Lead SOIC (3.90 mm)

XXXXXXXXXXX

YYWWNNN

Example

PIC16F505-E

0610017
XXXXXXXXXXX

14-Lead TSSOP (4.4 mm)

XXXXXXXX
YYWW

Example

16F505-I
0610

NNN 017

/SL0125

Example

PIC16F505

0610017
02153e-I/P

TABLE 12-1: 8-LEAD 2X3 DFN (MC) TOP MARKING
Part Number Marking

PIC12F508 (T) - I/MC BN0
PIC12F508-E/MC BP0
PIC12F509 (T) - I/MC BQ0
PIC12F509-E/MC BR0

XXXXXXX

16-Lead QFN

XXXXXXX
YYWWNNN

16F505

Example

-I/MG
0610017
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THE MICROCHIP WEB SITE
Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

• Product Support – Data sheets and errata, 
application notes and sample programs, design 
resources, user’s guides and hardware support 
documents, latest software releases and archived 
software

• General Technical Support – Frequently Asked 
Questions (FAQ), technical support requests, 
online discussion groups, Microchip consultant 
program member listing

• Business of Microchip – Product selector and 
ordering guides, latest Microchip press releases, 
listing of seminars and events, listings of 
Microchip sales offices, distributors and factory 
representatives

CUSTOMER CHANGE NOTIFICATION 
SERVICE
Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com, click on Customer Change
Notification and follow the registration instructions.

CUSTOMER SUPPORT
Users of Microchip products can receive assistance
through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support
• Development Systems Information Line

Customers should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help
customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://support.microchip.com
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