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knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
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ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
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the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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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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4.3 STATUS register

This register contains the arithmetic status of the ALU,
the Reset status and the page preselect bit.

The STATUS register can be the destination for any
instruction, as with any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS, will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as ‘000u uluu’ (where u = unchanged).

Therefore, it is recommended that only BCF, BSF and
MOWWF instructions be used to alter the STATUS regis-
ter. These instructions do not affect the Z, DC or C bits
from the STATUS register. For other instructions which
do affect Status bits, see Section 9.0 “Instruction Set
Summary”.

REGISTER 4-1: STATUS: STATUS REGISTER
R/W-0 uU-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
GPWUF — PAO TO PD z DC c
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 GPWUF: Wake-up From Sleep on Pin Change bit

1 = Reset due to wake-up from Sleep on pin change

0 = After power-up or other Reset
bit 6 Unimplemented: Read as ‘0’

bit 5 PAO: Program Page Preselect bit
1 = Page 1 (000h-1FFh)
0 = Page 0 (200h-3FFh)

bit 4 TO: Time-out bit

1 = After power-up, CLRWDT instruction, or SLEEP instruction

0 = A WDT time-out occurred
bit 3 PD: Power-down bit

bit 2

bit 1

bit 0

1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

DC: Digit carry/borrow bit (for ADDWF and SUBWF instructions)
ADDWF:

1 = A carry from the 4th low-order bit of the result occurred

0 = A carry from the 4th low-order bit of the result did not occur
SUBWF:

1 = A borrow from the 4th low-order bit of the result did not occur
0 = A borrow from the 4th low-order bit of the result occurred

C: Carry/borrow bit (for ADDWF, SUBWF and RRF, RLF instructions)
ADDWF: SUBWF:
1 = A carry occurred
0 = A carry did not occur 0 = A borrow occurred

RRF or RLF:
1 = A borrow did not occur  Load bit with LSb or MSb, respectively

DS41319B-page 16
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4.4 OPTION Register

The OPTION register is a 8-bit wide, write-only register,
which contains various control bits to configure the

By executing the OPTI ON instruction, the contents of
the W register will be transferred to the OPTION regis-
ter. A Reset sets the OPTION<7:0> bits.

TimerO/WDT presca|er and TimeroO. Note: If the TOSC bit is set to ‘1’, it will override
the TRIS function on the TOCKI pin.
REGISTER 4-2: OPTION: 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 PSO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit x = Bit is unknown
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7 GPWU: Enable Wake-up On Pin Change bit
1 = Disabled
0 = Enabled
bit 6 GPPU: Enable Weak Pull-ups bit
1 = Disabled
0 = Enabled
bit 5 TOCS: Timer0 Clock Source Select bit
1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)
bit 4 TOSE: Timer0 Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler assigned to the WDT
0 = Prescaler assigned to TimerQ
bit 2-0 PS<2:0>: Prescaler Rate Select bits
Bit Value  TimerO 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

© 2008 Microchip Technology Inc.
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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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NOTES:
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8.0 SPECIAL FEATURES OF THE
CPU

What sets a microcontroller apart from other processors
are special circuits that deal with the needs of real-time
applications. The PIC12F519 microcontroller has a host
of such features intended to maximize system reliability,
minimize cost through elimination of external
components, provide power-saving operating modes
and offer code protection. These features are:
* Oscillator Selection
* Reset:

- Power-on Reset (POR)

- Device Reset Timer (DRT)

- Wake-up from Sleep on Pin Change
» Watchdog Timer (WDT)
+ Sleep
» Code Protection
* ID Locations
* In-Circuit Serial Programming™
The PIC12F519 device has a Watchdog Timer, which
can be shut off only through Configuration bit WDTE. It
runs off of its own RC oscillator for added reliability. If
using XT or LP selectable oscillator options, there is
always an 18 ms (nominal) delay provided by the
Device Reset Timer (DRT), intended to keep the chip in

Reset until the crystal oscillator is stable. If using INTRC
or EXTRC, the DRT provides a 1 ms (nominal) delay.

The Sleep mode is designed to offer a very low-current
Power-Down mode. The user can wake-up from Sleep
through a change-on-input-pins or through a Watchdog
Timer time-out. Several oscillator options are also made
available to allow the part to fit the application, including
an internal 4 MHz or 8 MHz oscillator. The EXTRC
oscillator option saves system cost while the LP crystal
option saves power. A set of Configuration bits are used
to select various options.

8.1 Configuration Bits

The PIC12F519 Configuration Words consist of 12 bits.
Configuration bits can be programmed to select various
device configurations. Two bits are for the selection of
the oscillator type; one bit is the Watchdog Timer enable
bit, one bit is the MCLR enable bit and one bit is for code
protection (Register 8-1).

© 2008 Microchip Technology Inc.
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REGISTER 8-1: CONFIG: CONFIGURATION WORD REGISTER®

CPDF IOSCFS MCLRE CcP WDTE FOSC1 FOSCO

bit 7

bit 0

bit 7
bit 6

bit 5

bit 4

bit 3

bit 2

bit 1-0

Unimplemented: Read as ‘1’

CPDF: Code Protection bit - Flash Data Memory
1 = Code protection off

0 = Code protection on

IOSCFS: Internal Oscillator Frequency Select bit
1 =8 MHz INTOSC frequency

0 =4 MHz INTOSC frequency

MCLRE: Master Clear Enable bit

1 = GP3/MCLR pin functions as MCLR

0 = GP3/MCLR pin functions as GP3, MCLR internally tied to VDD
CP: Code Protection bit - User Program Memory
1 = Code protection off

0 = Code protection on

WDTE: Watchdog Timer Enable bit

1 = WDT enabled

0 = WDT disabled

FOSC<1:0>: Oscillator Selection bits

00 = LP oscillator with 18 ms DRT®

01 = XT oscillator with 18 ms DRT®

10 = INTOSC with 1 ms DRT®

11 = EXTRC with 1 ms DRT®

Note 1: Refer to the “PIC12F519 Memory Programming Specification”, DS41316 to determine how to

program/erase the Configuration Word.

DRT length (18 ms or 1 ms) is a function of clock mode selection. It is the responsibility of the application
designer to ensure the use of either 18 ms (nominal) DRT or the 1 ms (nominal) DRT will result in
acceptable operation. Refer to Figure 11-1 and Table 11-2 for VDD rise time and stability requirements for
this mode of operation.

DS41319B-page 38 © 2008 Microchip Technology Inc.
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FIGURE 8-7: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
VDD
Power-up
Detect POR (Power-on Reset)
GP3/MCLR/VPP
MCLR Reset
S Q
MCLRE _
Start-up Timer R Q
WDT Time-out WDT Reset (10ps, 1 ms CHIP Reset
or 18 ms)

Pin Change
Sleep —| Wake-up on pin Change Reset

Internal Reset

FIGURE 8-8: TIME-OUT SEQUENCE ON POWER-UP (MCLR PULLED LOW)
VDD J
MCLR : = .
Internal POR | I X
. TDRT '
[ L
DRT Time-out

FIGURE 8-9:

TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VbD): FAST VDD RISE
TIME

VDD

MCLR

Internal POR

DRT Time-out

Internal Reset

/@

" TDRT
-

© 2008 Microchip Technology Inc.
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FIGURE 8-11: WATCHDOG TIMER BLOCK DIAGRAM

From Timer0 Clock Source

(Figure 7-1)
L".
M P |
Watchdog 1l u > ostscaler
Time X ¢
¢ T 8t0-1 MUX e pg<0:0>
WDT Enable PSA
Configuration ¢——— To Timer0 (Figure 7-3)
Bit

0 Vi
MUX <+— PSA

WDT Time-out

Note 1: PSA, PS<2:0> are bits in the OPTION register.

TABLE 8-6: SUMMARY OF REGISTER ASSOCIATED WITH THE WATCHDOG TIMER

) ) . . . . . . Value on Value on all
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O POR. BOR | other Resets
OPTION GPWU | GPPU TOCS TOSE PSA PS2 PS1 PSO 1111 1111 | 1111 1111

Legend: Shaded boxes = Not used by Watchdog Timer.
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ADDWF Add W and f BCF Bit Clear f
Syntax: [ label ] ADDWF fd Syntax: [label] BCF fb
Operands: 0<f<31 Operands: 0<f<31
d €[0,1] 0<b<7
Operation: (W) + (f) - (dest) Operation: 0 — (f<b>)
Status Affected: C, DC, Z Status Affected: None
Description: Add the contents of the W register Description: Bit ‘b’ in register ‘f’ is cleared.
and 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.
ANDLW AND literal with W BSF Bit Set f
Syntax: [label] ANDLW k Syntax: [label] BSF f,b
Operands: 0<k<255 Operands: 0<f<31
Operation:  (W).AND. (k) - (W) O<b<7
Status Affected: Z Operation: 1 (f<b>)
Description: The contents of the W register are Status Affected: None
AND’ed with the eight-bit literal ‘k’. Description: Bit ‘b’ in register f is set.
The result is placed in the W
register.
ANDWF AND W with f BTFSC Bit Test f, Skip if Clear
Syntax: [label] ANDWF  fd Syntax: [label ] BTFSC fb
Operands: 0<f<31 Operands: 0<f<31
d €[0,1] 0<b<7
Operation: (W) .AND. (f) — (dest) Operation: skip if (f<b>) =0
Status Affected: Z Status Affected: None
Description: The contents of the W register are Description: If bit ‘b’ in register f’ is ‘0’, then the

AND’ed with register . If ‘'d’ is ‘0’,

the result is stored in the W register.

If ‘d’ is ‘1’, the result is stored back
in register f'.

next instruction is skipped.

If bit ‘b’ is ‘0’, then the next instruc-
tion fetched during the current
instruction execution is discarded,
and a NOP is executed instead,
making this a two-cycle instruction.

© 2008 Microchip Technology Inc.
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BTFSS Bit Test f, Skip if Set

Syntax: [label ] BTFSS fb

Operands: 0<f<31
0<b<7

Operation: skip if (f<b>) =1

Status Affected: None

Description: If bit ‘b’ in register ‘f’ is ‘1’, then the
next instruction is skipped.
If bit ‘b’ is ‘1’, then the next instruc-
tion fetched during the current
instruction execution, is discarded
and a NOP is executed instead,
making this a two-cycle instruction.

CALL Subroutine Call

Syntax: [label] CALL k

Operands: 0<k<255

Operation: (PC) + 1— Top-of-Stack;
k - PC<7:0>;
(STATUS<6:5>) - PC<10:9>;
0 —» PC<8>

Status Affected: None

Description: Subroutine call. First, return
address (PC + 1) is pushed onto
the stack. The eight-bit immediate
address is loaded into PC
bits <7:0>. The upper bits
PC<10:9> are loaded from
STATUS<6:5>, PC<8> is cleared.
CALL is a two-cycle instruction.

CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<31

Operation: 00h — (f);
1527

Status Affected: Z

Description: The contents of register ‘f’ are

cleared and the Z bit is set.

CLRW Clear W

Syntax: [label] CLRW

Operands: None

Operation: 00h — (W);
1527

Status Affected: Z

Description: The W register is cleared. Zero bit
(2) is set.

CLRWDT Clear Watchdog Timer

Syntax: [label] CLRWDT

Operands: None

Operation: 00h — WDT;
0 — WDT prescaler (if assigned);
1-T0;
1—>PD

Status Affected: TO, PD

Description: The CLRWDT instruction resets the
WDT. It also resets the prescaler, if
the prescaler is assigned to the
WDT and not Timer0. Status bits
TO and PD are set.

COMF Complement f

Syntax: [label] COMF f.d

Operands: 0<f<31
d e [0,1]

Operation: (f) - (dest)

Status Affected: Z

Description: The contents of register ‘f’ are

complemented. If ‘d’ is ‘0’, the
result is stored in the W register. If
‘d’is ‘1’, the result is stored back in
register f.

DS41319B-page 52
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DECF Decrement f

Syntax: [label] DECF fd

Operands: 0<f<31
d e [0,1]

Operation: (f)— 1 — (dest)

Status Affected: Z

Description: Decrement 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’.

DECFSz Decrement f, Skip if O

Syntax: [label] DECFSz fd

Operands: 0<f<31
d € [0,1]

Operation: (f)—1—>d; skipifresult=0

Status Affected: None

Description: The contents of register ‘f’ are
decremented. If ‘'d’ is ‘0’, 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’, the next instruc-
tion, which is already fetched, is
discarded and a NOP is executed
instead making it a two-cycle
instruction.

GOTO Unconditional Branch

Syntax: [label] GOTO k

Operands: 0<k<511

Operation: k - PC<8:0>;
STATUS<6:5> —» PC<10:9>

Status Affected: None

Description: GOTOis an unconditional branch.

The 9-bit immediate value is
loaded into PC bits <8:0>. The
upper bits of PC are loaded from
STATUS<6:5>. GOTOis a two-
cycle instruction.

INCF Increment f

Syntax: [label] INCF fd

Operands: 0<f<3
d e [0,1]

Operation: (f) + 1 — (dest)

Status Affected: Z

Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘'d’ is
‘1’, the result is placed back in
register f.

INCFSZ Increment f, Skip if O

Syntax: [label] INCFSZ fd

Operands: 0<f<31
d e [0,1]

Operation: (f) + 1 — (dest), skip if result =0

Status Affected: None

Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, 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
instruction, which is already
fetched, is discarded and a NOP is
executed instead making it a
two-cycle instruction.

IORLW Inclusive OR literal with W

Syntax: [label] 1ORLW k

Operands: 0<k<255

Operation: (W) .0OR. (k) > (W)

Status Affected: Z

Description: The contents of the W register are

OR’ed with the eight-bit literal ‘k’.
The result is placed in the
W register.

© 2008 Microchip Technology Inc.
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TABLE 11-3: DC CHARACTERISTICS: PIC12F519 (Industrial, Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)

Operating temperature

-40°C < TA < +85°C (industrial)
-40°C < TA < +125°C (extended)
Operating voltage VDD range as described in DC specification.

P?\lrgm Sym. Characteristic Min. Typt Max. Units Conditions
ViL Input Low Voltage
1/0 ports
D030 with TTL buffer Vss — 0.8 \% For all 4.5 < VDD < 5.5V
DO030A Vss — 0.15 VDD \% Otherwise
D031 with Schmitt Trigger buffer Vss — 0.15 VDD \%
D032 MCLR, TOCKI Vss — | 015voD |V
D033 0OSC1 (EXTRC mode) Vss — | 0.15VbD Y, (Note 1)
DO033A OSC1 (XT and LP modes) Vss — 0.3 \Y
VIH Input High Voltage
1/0 ports —
D040 with TTL buffer 2.0 — VDD \% 4.5<VDD <5.5V
D040A 0.25 VbD — VDD \% Otherwise
+ 0.8V
D041 with Schmitt Trigger buffer 0.85 VDD — VDD \Y For entire VDD range
D042 MCLR, TOCKI 0.85 VDD — VDD \Y
D042A 0SC1 (EXTRC mode) 0.85VDD | — VDD V | (Note 1)
D043 OSC1 (XT and LP modes) 1.6 — VDD \Y
D070 |IPUR | 1/O PORT weak pull-up current® 50 250 400 pA | VDD =5V, VPIN = Vss
I Input Leakage Current@:
D060 I/0 ports — — +1 uA Vss < VPIN < VDD, Pin at high-impedance
D061 GP3/MCLR® — +0.7 +5 pA | Vss <VPIN < VDD
D063 0SsC1 — — 15 uA Vss < VPIN < VDD, XT and LP osc configuration
Output Low Voltage
D080 I/0 ports — — 0.6 \% loL = 8.5 mA, VDD = 4.5V, —40°C to +85°C
DO80A — — 0.6 \% loL =7.0 mA, VDD = 4.5V, —40°C to +125°C
Output High Voltage
D090 110 ports® VoD -07 | — — IoH = -3.0 mA, VDD = 4.5V, —40°C to +85°C
DO090A VoD - 0.7 — — IoH =-2.5 mA, VDD = 4.5V, —40°C to +125°C
Capacitive Loading Specs on Output Pins
D101 AlL /O pins — | =] s0 [ o
Flash Data Memory
D120 ED Byte endurance 100K 1™ — E/W |—-40°C < TA < +85°C
D120A |ED Byte endurance 10K 100K — E/W | +85°C < TA <+125°C
D121 VDRW | VDD for read/write VMIN — 5.5 \%

1 Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not tested.
Note 1: In EXTRC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the PIC12F519 be driven

with external clock in RC mode.

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels represent normal operat-
ing conditions. Higher leakage current may be measured at different input voltages.

akw

Negative current is defined as coming out of the pin.
This specification applies to GP3/MCLR configured as GP3 with internal pull-up disabled.
This specification applies to all weak pull-up devices, including the weak pull-up found on GP3/MCLR. The current value listed will be the

same whether or not the pin is configured as GP3 with pull-up enabled or MCLR.
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FIGURE 12-4:

TYPICAL IpD vs. VDD (SLEEP MODE, ALL PERIPHERALS DISABLED)
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FIGURE 12-5:

MAXIMUM IpD vs. VDD (SLEEP MODE, ALL PERIPHERALS DISABLED)
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13.0 PACKAGING INFORMATION

13.1 Package Marking Information

8-Lead PDIP Example
XXXXXXXX 12F519-|
XXXXXNNN /PO17
o B yyww o D os10
8-Lead SOIC (3.90 mm) Example
XXXXXXXX 12F519-1
XXXXYYWW /SN0610
O R\ NNN O R\ 017
8-Lead MSOP Example
XXXXXX 519/MS
YWWNNN 610017
N N
8-Lead 2x3 DFN* Example
Iy Iy |
XXX BYO
YWW 610
NN 17
o I I B rrir
Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

Www Week code (week of January 1 is week ‘01’)

NNN  Alphanumeric traceability code

@ Pb-free JEDEC designator for Matte Tin (Sn)

* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

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 PIC® device marking consists of Microchip part number, year code, week code, and traceability
code. For PIC device 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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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
D
N —
H H | H H N
E
b7y b =
007 E1
/ ///
/// 7 ////
s
‘ 1
NOTE 1 U U U U
1 2 L
e
— | |—
c |
Ll \ A2 0
EDEMDUT L /% \
A1 ] ‘ L1 = — L L—
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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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

|

|
|
N
ﬁ

‘
g

o {
NN vl
N |
N EXPOSED PAD—"| A
NOTE 1 \\\\\\\\\\# s 9 N
N ' NOTE 1
1 2 2 1
|-—— D2 —— ]
TOP VIEW BOTTOM VIEW
i
A3 J A1 NOTE 2
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 2.00BSC
Overall Width E 3.00 BSC
Exposed Pad Length D2 1.30 - 1.55
Exposed Pad Width E2 1.50 - 1.75
Contact Width b 0.20 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one or more exposed tie bars at ends.
3. Package is saw singulated.
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 C04-123C
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APPENDIX A: REVISION HISTORY

Revision A (May 2007)
Original release of this document.
Revision B (September 2008)

Added DC and AC Characteristics graphs; Updated
Electrical Characteristics section; Updated Package
Drawings and made general edits.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. _|)g XX XXX
Device Temperature  Package Pattern
Range

Device: PIC12F519
PIC12F519T (Tape and Reel)

Temperature | = -40°C to +85°C (Industrial)

Range: E = -40°Cto +125°C (Extended)

Package: MC = 8L DFN 2x3 (DUAL Flatpack No-Leads)
MS = MSOP (Pb-free)
P = 300 mil PDIP (Pb-free)
SN = 3.90 mm SOIC, 8-LD (Pb-free)

Pattern: Special Requirements

Note: Tape and Reel available for only the following packages: SOIC, DFN and
MSOP.

Examples:

a) PIC12F519-I/P = Industrial temp., PDIP
package (Pb-free)

b)  PIC12F519T-I/SN = Tape and Reel, Industrial
temp., SOIC package

c) PIC12F519 - E/MS 303 = Extended temp.,
MSOP package, QTP pattern #303
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