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PIC12F519

4.2 Data Memory (SRAM and FSRs)

Data memory is composed of registers or bytes of
SRAM. Therefore, data memory for a device is speci-
fied by its register file. The register file is divided into
two functional groups: Special Function Registers
(SFR) and General Purpose Registers (GPR).

The Special Function Registers include the TMRO
register, the Program Counter Low (PCL), the STATUS
register, the 1/0 register (port) and the File Select
Register (FSR). In addition, the EECON, EEDATA and
EEADR registers provide for interface with the Flash
data memory.

The PIC12F519 register file is composed of 10 Special
Function Registers and 41 General Purpose Registers.

4.2.1 GENERAL PURPOSE REGISTER
FILE

The General Purpose Register file is accessed, either
directly or indirectly, through the File Select Register
(FSR). See Section 4.8 “Indirect Data Addressing:
INDF and FSR Registers”.

FIGURE 4-2: REGISTER FILE MAP
FSR<5> —b 0 1
File Address
$ 00h INDF® INDF® 20h
01h TMRO EECON
02h PCL PCL
03h STATUS STATUS
04h FSR FSR
05h OSCCAL EEDATA
06h GPIO EEADR
07h
08h
General Address map
09h Purpose back to
Registers addresses
OAh in Bank 0
OFh 2Fh
10h 30h
General General
Purpose Purpose
Registers Registers
1Fh 3Fh
Bank 0 Bank 1
Note 1: Not a physical register.

422 SPECIAL FUNCTION REGISTERS

The Special Function Registers (SFRs) are registers
used by the CPU and peripheral functions to control the
operation of the device (Table 4-1).

The Special Function Registers can be classified into
two sets. The Special Function Registers associated
with the “core” functions are described in this section.
Those related to the operation of the peripheral
features are described in the section for each
peripheral feature.

DS41319B-page 14
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5.0 FLASH DATA MEMORY
CONTROL

The Flash data memory is readable and writable during
normal operation (full VDD range). This memory is not
directly mapped in the register file space. Instead, it is
indirectly addressed through the Special Function
Registers (SFRs).

5.1 Reading Flash Data Memory

To read a Flash data memory location the user must:

* Write the EEADR register
» Set the RD bit of the EECON register

The value written to the EEADR register determines
which Flash data memory location is read. Setting the
RD bit of the EECON register initiates the read. Data
from the Flash data memory read is available in the
EEDATA register immediately. The EEDATA register
will hold this value until another read is initiated or it is
modified by a write operation. Program execution is
suspended while the read cycle is in progress. Execu-
tion will continue with the instruction following the one
that sets the WR bit. See Example 1 for sample code.
EXAMPLE 1: READING FROM FLASH
DATA MEMORY

BANKSEL EEADR

MOVF DATA _EE_ADDR, W
MOVWF EEADR ; Data Menory

; Address to read

BANKSEL EECON1

BSF EECON, RD ; EE Read
MOVF EEDATA, W ; W= EEDATA

Note: Only a BSF command will work to enable the
Flash data memory read documented in
Example 1. No other sequence of com-
mands will work, no exceptions.

5.2 Writing and Erasing Flash Data
Memory

Flash data memory is erased one row at a time and
written one byte at a time. The 64-byte array is made
up of eight rows. A row contains eight sequential bytes.
Row boundaries exist every eight bytes.

Generally, the procedure to write a byte of data to Flash
data memory is:

1. Identify the row containing the address where
the byte will be written.

2. If there is other information in that row that must
be saved, copy those bytes from Flash data
memory to RAM.

3. Perform a row erase of the row of interest.

4. Write the new byte of data and any saved bytes
back to the appropriate addresses in Flash data
memory.

To prevent accidental corruption of the Flash Data
Memory, an unlock sequence is required to initiate a
write or erase cycle. This sequence requires that the bit
set instructions used to configure the EECON register
happen exactly as shown in Example 2 and Example 3,
depending on the operation requested.

5.2.1 ERASING FLASH DATA MEMORY

A row must be manually erased before writing new

data. The following sequence must be performed for a

single row erase.

1. Load EEADR with an address in the row to be
erased.

2. Set the FREE bit to enable the erase.

3. Set the WREN bit to enable write access to the
array.

4. Set the WR bit to initiate the erase cycle.

If the WREN bit is not set in the instruction cycle after
the FREE bit is set, the FREE bit will be cleared in
hardware.

If the WR bit is not set in the instruction cycle after the

WREN bit is set, the WREN bit will be cleared in
hardware.

Sample code that follows this procedure is included in
Example 2.

Program execution is suspended while the erase cycle
is in progress. Execution will continue with the instruc-
tion following the one that sets the WR bit.
EXAMPLE 2: ERASING A FLASH DATA
MEMORY ROW

BANKSEL EEADR
MOVLW EE_ADR ERASE ; LOAD ADDRESS OF ROW TO

; ERASE
MOVWF EEADR ;
BSF EECON, FREE ; SELECT ERASE
BSF EECON, WREN ; ENABLE WRI TES
BSF EECON, WR ; I NITI TATE ERASE

Note 1: The FREE bit may be set by any com-
mand normally used by the core. How-
ever, the WREN and WR bits can only be
set using a series of BSF commands, as
documented in Example 1. No other
sequence of commands will work, no
exceptions.

2: Bits <5:3> of the EEADR register indicate

which row is to be erased.

© 2008 Microchip Technology Inc.
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REGISTER 6-1: GPIO: GPIO REGISTER

uU-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— — GP5 GP4 GP3 GP2 GP1 GPO
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 GP<5:0>: GPIO /O Pin bits

1 = GPIO pin is >VIH min.
0 = GPIO pin is <VIL max.

REGISTER 6-2: TRISGPIO: TRI-STATE GPIO REGISTER

uU-0 uU-0 W-1 W-1 W-1 W-1 W-1 W-1

— — TRISGPIO5 | TRISGPIO4 | TRISGPIO3 TRISGPIO2 TRISGPIO1 TRISGPIO0
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 TRISGPIO<5:0>: GPIO Tri-State Control bits

1 = GPIO pin configured as an input (tri-stated)
0 = GPIO pin configured as an output

DS41319B-page 24 © 2008 Microchip Technology Inc.
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FIGURE 6-2: GP2/TOCK1

« General Purpose /0 Voo
» A Clock Input for TimerO
Data D Q @
Data Latch ::/,?1
WR & — cCK Q
WREG D Q
TRIS Latch vss
TRIS 'F’ CK Q
TOCS
RD Port j
To Timer0 |
< 17‘
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FIGURE 6-3: GP4/0SC2

» General Purpose I/0

« A crystal resonator connection

From OSC1

VDD

Oscillator Circuit

)

T

DATA D Q
BUS
Data Latch
WR =
PORT Kk a
WREG D Q
TRIS Latch
TRIS ‘F’ CK Q
INTOSC
RC
RD F}
PORT

Vss

110
Pin
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6.4 I/O Programming Considerations

6.4.1 BIDIRECTIONAL I/O PORTS

Some instructions operate internally as read followed
by write operations. The BCF and BSF instructions, for
example, read the entire port into the CPU, execute the
bit operation and re-write the result. Caution must be
used when these instructions are applied to a port
where one or more pins are used as input/outputs. For
example, a BSF operation on bit 5 of GPIO will cause
all eight bits of GPIO to be read into the CPU, bit 5 to
be set and the GPIO value to be written to the output
latches. If another bit of GPIO is used as a bidirectional
I/O pin (say bit 0) and it is defined as an input at this
time, the input signal present on the pin itself would be
read into the CPU and rewritten to the data latch of this
particular pin, overwriting the previous content. As long
as the pin stays in the Input mode, no problem occurs.
However, if bit 0 is switched into Output mode later on,
the content of the data latch may now be unknown.

Example 6-1 shows the effect of two sequential
Read-Modify-Write instructions (e.g., BCF, BSF, etc.)
on an |/O port.

A pin actively outputting a high or a low should not be
driven from external devices at the same time in order
to change the level on this pin (‘wired OR”, “wired
AND?”). The resulting high output currents may damage
the chip.

FIGURE 6-6:

SUCCESSIVE I/O OPERATION

EXAMPLE 6-1: READ-MODIFY-WRITE
INSTRUCTIONS ON AN

I/O PORT

;Initial GPIO Settings
; GPIO<5: 3> I nputs
; GPI O<2: 0> Qut puts

; GPIO | atch

GPlI O pins

--11 pppp
--11 pppp

BCF GPIO, 5
BCF GPIO 4
MOVLW 007h;
TRIS GPIO

;--01 -ppp
;--10 -ppp
;--10 -ppp --11 pppp
Note 1: The user may have expected the pin values to
be - - 00 pppp’. The 2nd BCF caused GP5 to

be latched as the pin value (High).

6.4.2 SUCCESSIVE OPERATIONS ON

I/0 PORTS

The actual write to an I/O port happens at the end of an
instruction cycle, whereas for reading, the data must be
valid at the beginning of the instruction cycle (Figure 6-6).
Therefore, care must be exercised if a write followed by
a read operation is carried out on the same /O port. The
sequence of instructions should allow the pin voltage to
stabilize (load dependent) before the next instruction
causes that file to be read into the CPU. Otherwise, the
previous state of that pin may be read into the CPU rather
than the new state. When in doubit, it is better to separate
these instructions with a NOP or another instruction not
accessing this 1/0 port.

Q1) Q2| Q3| Q4 Q1] Q2| Q3| Q4"

Q1] Q2| Q3| Q4: Q1| Q2| Q3| Q4"

PC )

(Write to GPIO) (Read PORTB)

L ' PC +1 X PCr2 X PC+3 : This example shows a write to GPIO followed

Inﬁggggsg . ' oo , . by aread from GPIO.

| MOVFGPIO ' MOFGPIQW . NP : NGP . Data setup time = (0.25 TcY — TPD)
o ' ! ' ' ! ' where: TcY = instruction cycle.

GP<5:0> , : X : TPD = propagation delay
: ! Port pin ! :Port pin : Therefore, at higher clock frequencies, a
! ! written here +  'sampled here: write followed by a read may be problematic.
\ ' — -—

Instruction ' o !

Executed | . MOWE GPIO « MOVF PORTB, W. NOP

DS41319B-page 30
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7.0 TIMERO MODULE AND TMRO

REGISTER

The Timer0 module has the following features:

 8-bit timer/counter register, TMRO
* Readable and writable
» 8-bit software programmable prescaler
« Internal or external clock select:
- Edge select for external clock

Figure 7-1 is a simplified block diagram of the Timer0
module.

Timer mode is selected by clearing the TOCS bit
(OPTION<5>). In Timer mode, the Timer0 module will
increment every instruction cycle (without prescaler). If
TMRO register is written, the increment is inhibited for
the following two cycles (Figure 7-2 and Figure 7-3).
The user can work around this by writing an adjusted
value to the TMRO register.

Counter mode is selected by setting the TOCS bit
(OPTION<5>). In this mode, TimerQ will increment
either on every rising or falling edge of pin TOCKI. The
TOSE bit (OPTION<4>) determines the source edge.
Clearing the TOSE bit selects the rising edge. Restric-
tions on the external clock input are discussed in detail
in Section 7.1 “Using Timer0 with an External
Clock”.

The prescaler may be used by either the TimerO
module or the Watchdog Timer, but not both. The
prescaler assignment is controlled in software by the
control bit, PSA (OPTION<3>). Clearing the PSA bit
will assign the prescaler to Timer0. The prescaler is not
readable or writable. When the prescaler is assigned to
the TimerO0 module, prescale values of 1:2, 1:4,...,
1:256 are selectable. Section 7.2 “Prescaler” details
the operation of the prescaler.

A summary of registers associated with the TimerQ
module is found in Table 7-1.

The TimerO contained in the CPU core follows the
standard baseline definition.

FIGURE 7-1: TIMERO BLOCK DIAGRAM
Data Bus
F 4
0sc/ 0 PSout 8
4 1
Sync with
1 Internal TMRO Reg
TOCKI ‘ 7 Programmable | | o Clocks PSout
pin Prescaler® Svne
TOSE® $ (2 cycle delay) ©Y
3 1
Ps2, PS1, Pso®) PSA®
Tocs®W

Note 1: Bits TOCS, TOSE, PSA, PS2, PS1 and PSO are located in the OPTION register.
2: The prescaler is shared with the Watchdog Timer.

FIGURE 7-2:

TIMERO TIMING: INTERNAL CLOCK/NO PRESCALE

PC

Q1]Q2|Q3|Q4,Q1|Q2|Q3|Q4, Q1] Q2|Q3|Q4 . Q1| Q2|Q3|Q4 , Q1 Q2|Q3| Q4 , Q1| Q2| Q3| Q4, Q1|Q2|Q3|Q4,Q1|Q2|Q3|Q4

(Program : | ' \ | ' | \
Counter) ( PC-1 ¥ PC X Pc+1 X PC+2 ¥ PC+3 Y PC+4 PC+5 Y PC+6 )
'Fn:ttgﬁdion ' MOVWE TMRO MOVF TMRO, W 'MOVF TMRO, W'MOVF TMRO, W 'MOVF TMRO, W'MOVF TMRO, W' '
Timero (_T0 Y T0+1 X . TO+2X . NTO . X T NTO+ 1Y . NTO +2 l
Instruction : X f : * : f : * : f : f :
Executed I ' . ' ! ! | I I
, , . Write TMRO , Read TMRO ;| Read TMRO , Read TMRO , Read TMRO | Read TMRO |

executed reads NTO reads NTO reads NTO reads NTO + 1 reads NTO + 2

© 2008 Microchip Technology Inc.
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7.1 Using TimerO with an External
Clock

When an external clock input is used for TimerO0, it must
meet certain requirements. The external clock require-
ment is due to internal phase clock (Tosc) synchroniza-
tion. Also, there is a delay in the actual incrementing of
TimerQ after synchronization.

7.11 EXTERNAL CLOCK
SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks (Figure 7-4).
Therefore, it is necessary for TOCKI to be high for at
least 2 Tosc (and a small RC delay of 2 TtOH) and low
for at least 2 Tosc (and a small RC delay of 2 TtOH).
Refer to the electrical specification of the desired
device.

FIGURE 7-4:

When a prescaler is used, the external clock input is
divided by the asynchronous ripple counter-type
prescaler, so that the prescaler output is symmetrical.
For the external clock to meet the sampling require-
ment, the ripple counter must be taken into account.
Therefore, it is necessary for TOCKI to have a period of
atleast 4 Tosc (and a small RC delay of 4 TtOH) divided
by the prescaler value. The only requirement on TOCKI
high and low time is that they do not violate the
minimum pulse width requirement of TtOH. Refer to
parameters 40, 41 and 42 in the electrical specification
of the desired device.

7.1.2 TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the TimerO
module is actually incremented. Figure 7-4 shows the
delay from the external clock edge to the timer
incrementing.

TIMERO TIMING WITH EXTERNAL CLOCK

External Clock Input or

Q11 Q21 Q31Q4 Q11 Q21 Q31 Q4

Q11 Q21 Q31 Q4 [Q11 Q21 Q31 Q4
Small pulse

Prescaler Output @

External Clock/Prescaler

Increment Timer0 (Q4)

AT / WL / \__misses sampling
“(3) f\ L A A *
Output After Sampling |
I Y
—
Timer0 T0 X TO +1 X TO+2

Note 1: Delay from clock input change to TimerO increment is 3 Tosc to 7 Tosc. (Duration of Q = Tosc). Therefore, the error
in measuring the interval between two edges on TimerO input = +4 TosC max.

External clock if no prescaler selected; prescaler output otherwise.
The arrows indicate the times at which sampling occurs.

© 2008 Microchip Technology Inc.
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FIGURE 8-10: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): SLOW VDD RISE
TIME

Jvl/
VDD Z
MCLR /

Internal POR I TDRT !
4—»:

DRT Time-out

Internal Reset

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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10.11 PICSTART Plus Development
Programmer

The PICSTART Plus Development Programmer is an
easy-to-use, low-cost, prototype programmer. It
connects to the PC via a COM (RS-232) port. MPLAB
Integrated Development Environment software makes
using the programmer simple and efficient. The
PICSTART Plus Development Programmer supports
most PIC devices in DIP packages up to 40 pins.
Larger pin count devices, such as the PIC16C92X and
PIC17C76X, may be supported with an adapter socket.
The PICSTART Plus Development Programmer is CE
compliant.

10.12 PICkit 2 Development Programmer

The PICkit™ 2 Development Programmer is a low-cost
programmer and selected Flash device debugger with
an easy-to-use interface for programming many of
Microchip’s baseline, mid-range and PIC18F families of
Flash memory microcontrollers. The PICkit 2 Starter Kit
includes a prototyping development board, twelve
sequential lessons, software and HI-TECH’s PICC™
Lite C compiler, and is designed to help get up to speed
quickly using PIC® microcontrollers. The kit provides
everything needed to program, evaluate and develop
applications using Microchip’s powerful, mid-range
Flash memory family of microcontrollers.

10.13 Demonstration, Development and
Evaluation Boards

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully func-
tional systems. Most boards include prototyping areas for
adding custom circuitry and provide application firmware
and source code for examination and modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In addition to the PICDEM™ and dsPICDEM™ demon-
stration/development board series of circuits, Microchip
has a line of evaluation kits and demonstration software
for analog filter design, KEELOQ® security ICs, CAN,
IrDA®, PowerSmart battery management, SEEVAL®
evaluation system, Sigma-Delta ADC, flow rate
sensing, plus many more.

Check the Microchip web page (www.microchip.com)
and the latest “Product Selector Guide” (DS00148) for
the complete list of demonstration, development and
evaluation kits.

DS41319B-page 60
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11.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings(")

Ambient temperature UNAEr DIAS.............cooiuiiiiiiiiiiee e e e et aee e e s eaaaaae e e -40°C to +125°C
SEOrage tEMPEIATUIE .......eeiieie et e ettt et e et -65°C to +150°C
Voltage on VDD With re@SPECE 10 VSS .....eiiiiiiiiiie et e et e e e e ee e e e 0 to +6.5V
Voltage on MCLR With T€SPECE 10 VSS..........vuveeeeeeeeeeeeeeeeeeeeeeeee e eeeees e een e se s eeneen e 0to +13.5V
Voltage on all other pins with resSpect t0 VSS ... -0.3V to (VoD + 0.3V)
Total power dissipation(l) .................................................................................................................................. 700 mW
MaX. CUITENE OUL OF VSS PN ..ot e ettt e e e et e e e e et e e e e e aaabeeaeeaasbaeaeeesanbnneeean 200 mA
MaX. CUITENT INTO VDD PN ...ttt h et e e e et e e st et e eabe e e ettt e nsneeesaneeesaneenne 150 mA
Input clamp current, K (V1 < 0 OF VI > VDD) ...c.ooiiieiiiiieieeiieieieteii ettt ettt es et s et sesessss s sesasessesessssesnas +20 mA
Output clamp current, IOK (VO < 0 OF VO > VDD) .....ocuiiiiiiiieiisieiicetee ettt esass st ss e s sa s s essesesseseseens +20 mA
Max. output current SUNK by @ny 1/O PN ..ot enneeas 25 mA
Max. output current sourced by any 1/O Pin .......cooiiiiii e 25 mA
Max. output current Sourced by 1/O POTT ........ooo ittt e e e e e snaeeas 75 mA
Max. output current SUNK DY 1/Q POTt ..ottt e e e 75 mA

Note 1: Power dissipation is calculated as follows: Pbis = VDD x {IpD — X IoH} + X {(VDD — VOH) x IOH} + > (VoL x IoL)

TNOTICE: 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.

© 2008 Microchip Technology Inc. DS41319B-page 61
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FIGURE 12-3: IbD vs. VDD OVER Fosc (LP MODE)
120 T T T T
Typical: Statistical Mean @25°C |
| Industrial: Mean (Worst-Case Temp) + 30 A
(-40°C to 85°C) |
Extended: Mean (Worst-Case Temp) + 30
100 |- —| (-40°C to 125°C) Y A
| | |
***** — — ——— —32 kHz Maximum Extended -
0 }p — - - — /1
<
2
p 6o | - - 5 _ _ _ _/Jr _ _
a
40
20
| | | |
0 l | | l
1 2 3 4 5 6
VDD (V)
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FIGURE 12-10: VoL vs. loL OVER TEMPERATURE (VDD = 5.0V)

0.45

0.40

0.35
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0.25

VoL (V)

0.20

0.15

0.10

0.05

0.00

Typical: Statistical Mean @25°C
Maximum: Mean (Worst-Case Temp) + 3¢ [77 """ " 7 7 i rrrrmrrpernrnnnn o st
(-40°C to 125°C) :

 Max. 125°

5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
loL (mA)

FIGURE 12-11: VOH vs. loH OVER TEMPERATURE (VDD = 3.0V)

35
0 T T
Max. -40°C
Typ. 25°C
N R TR R T D
b I R T R R R R D R Y EET T TR
>
I
o
>
(T R e T B R T Y R R T SRR TR PP ERT TR TR
Typical: Statistical Mean @25°C : : : : :
1.0 -| Maximum: Mean (Worst-Case Temp) + 36 |--:------------ T R
(-40°C to 125°C) : : : : :
0.5 Fovrermmeeeaiteiaeaanen, A e A O
0.0
0.0 -0.5 -1.0 -1.5 -2.0 2.5 -3.0 -3.5 -4.0
IoH (mA)
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FIGURE 12-12: VOH vs. loH OVER TEMPERATURE (VDD = 5.0V)
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FIGURE 12-13: TTL INPUT THRESHOLD VIN vs. VDD
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8-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

N
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Units INCHES
Dimension Limits MIN NOM MAX

Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - 210
Molded Package Thickness A2 115 1130 195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 400
Tip to Seating Plane L 115 1130 .150
Lead Thickness ¢ .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located with the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-018B
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PIC12F519

8-Lead Plastic Small Outline (SN) — Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MN | NOM [ MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Foot Angle () 0° - 8°
Lead Thickness c 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-057B
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PIC12F519

8-Lead Plastic Micro Small Outline Package (MS) [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Pins N 8
Pitch e 0.65 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.75 0.85 0.95
Standoff A1 0.00 - 0.15
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Overall Length D 3.00 BSC
Foot Length L 0.40 0.60 0.80
Footprint L1 0.95 REF
Foot Angle [} 0° - 8°
Lead Thickness ¢ 0.08 - 0.23
Lead Width b 0.22 - 0.40
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.

3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-111B
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PIC12F519

8-Lead Plastic Dual Flat, No Lead Package (MC) — 2x3x0.9 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 1.45
Optional Center Pad Length T2 1.75
Contact Pad Spacing C1 2.90
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.75
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2123A
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PIC12F519
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