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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,
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PIC12C5XX

1.0 GENERAL DESCRIPTION

The PIC12C5XX from Microchip Technology is a fam-
ily of low-cost, high performance, 8-bit, fully static,
EEPROM/EPROM/ROM-based CMOS microcontrol-
lers. It employs a RISC architecture with only 33 sin-
gle word/single cycle instructions. All instructions are
single cycle (1 ps) except for program branches
which take two cycles. The PIC12C5XX delivers per-
formance an order of magnitude higher than its com-
petitors in the same price category. The 12-bit wide
instructions are highly symmetrical resulting in 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 signifi-
cantly.

The PIC12C5XX products are equipped with special
features that reduce system cost and power require-
ments. The Power-On Reset (POR) and Device Reset
Timer (DRT) eliminate the need for external reset cir-
cuitry. There are four oscillator configurations to choose
from, including INTRC internal oscillator mode and the
power-saving LP (Low Power) oscillator mode. Power
saving SLEEP mode, Watchdog Timer and code
protection features also improve system cost, power
and reliability.

The PIC12C5XX are available in the cost-effective
One-Time-Programmable (OTP) versions which are
suitable for production in any volume. The customer
can take full advantage of Microchip’s price leadership
in OTP microcontrollers while benefiting from the OTP’s
flexibility.

The PIC12C5XX products are supported by a full-fea-
tured macro assembler, a software simulator, an in-cir-
cuit emulator, a ‘C’ compiler, fuzzy logic support tools,
a low-cost development programmer, and a full fea-
tured programmer. All the tools are supported on IBM™
PC and compatible machines.

1.1 Applications

The PIC12C5XX series fits perfectly in applications
ranging from personal care appliances and security
systems to low-power remote transmitters/receivers.
The EPROM technology makes customizing applica-
tion programs (transmitter codes, appliance settings,
receiver frequencies, etc.) extremely fast and conve-
nient, while the EEPROM data memory technology
allows for the changing of calibration factors and secu-
rity codes. The small footprint packages, for through
hole or surface mounting, make this microcontroller
series perfect for applications with space limitations.
Low-cost, low-power, high performance, ease of use
and /O flexibility make the PIC12C5XX series very ver-
satile even in areas where no microcontroller use has
been considered before (e.g., timer functions, replace-
ment of “glue” logic and PLD’s in larger systems, copro-
cessor applications).
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NOTES:
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PIC12C5XX

4.5 OSCCAL Register

The Oscillator Calibration (OSCCAL) register is used to
calibrate the internal 4 MHz oscillator. It contains four to
six bits for calibration. Increasing the cal value
increases the frequency. See Section 7.2.5 for more
information on the internal oscillator.

FIGURE 4-6: OSCCAL REGISTER (ADDRESS 05h) FOR PIC12C508 AND PIC12C509

RW-0  RMW-1  RMW-1  RMW-1__RMWO  RMW-0 u-0 u-0
[ cas [ caz [ car [ cao | — | — | — [ — ][R =Readablenbi
bit7 pito |[W = Writable bit
U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

bit 7-4: CAL<3:0>: Calibration
bit 3-0: Unimplemented: Read as '0’

FIGURE 4-7: OSCCAL REGISTER (ADDRESS 05h) FOR PIC12C508A/C509A/CR509A/12CE518/

12CE519
RW-1  RMW-0  RMW-O RMW-O RMWO  RMW-0 u-0 u-0
cAls | caa | cas [ cAl2 | caul | cALo = = R = Readable bit
bit7 bito |[W = Writable bit
U = Unimplemented bit,
read as ‘0’

-n =Value at POR reset

bit 7-2: CAL<5:0>: Calibration
bit 1-0: Unimplemented: Read as '0’
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FIGURE 7-3: DATA TRANSFER SEQUENCE ON THE SERIAL BUS
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CONDITION ACKNOWLEDGE ~ ALLOWED CONDITION
VALID TO CHANGE

FIGURE 7-4: ACKNOWLEDGE TIMING

Acknowledge
Bit
1
SCL U 1 2 3 4 5 6 7 8 \_/3 1 2 3
SDA | |

Transmitter must release the SDA line at this point Receiver must release the SDA line at this point

allowing the Receiver to pull the SDA line low to so the Transmitter can continue sending data.

acknowledge the previous eight bits of data.
7.2 Device Addressing FIGURE 7-5: CONTROL BYTE FORMAT
After generating a START condition, the bus master Read/Write Bit
transmits a control byte consisting of a slave address
and a Read/Write bit that indicates what type of opera- Device Select Don't Care
tion is to be performed. The slave address consists of Bits Bits
a 4-bit device code (1010) followed by three don't care ‘ J !
bits. ’SIl‘O‘l‘O‘X‘X‘X‘R/WIACK‘
The last bit of the control byte determines the operation | ]
to be performed. When set to a one a read operation is Slave Address
selected, and when set to a zero a write operation is . )
selected. (Figure 7-5). The bus is monitored for its cor- Start Bit Acknowledge Bit
responding slave address all the time. It generates an

acknowledge bit if the slave address was true and it is
not in a programming mode.
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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)
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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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BSF Bit Set f BTFSS Bit Test f, Skip if Set
Syntax: [ label] BSF fb Syntax: [ label] BTFSS fb
Operands: 0<f<31 Operands: 0<f<31
0<b<7 0<b<7
Operation: 1 - (f<b>) Operation: skip if (f<b>) = 1
Status Affected: None Status Affected: None
Encoding: [o101 [bbbf [ffif | Encoding: [o121 [bobf [ffff |
Description: Bit 'b’ in register 'f' is set. Description: If bit b’ in register 'f' is "1’ then the next
Words: 1 |nst.ruct|_on is skipped. _ .
If bit 'b’ is '1’, then the next instruction
Cycles: 1 fetched during the current instruction
Example: BSF FLAG REG, 7 execution, is discarded and an NOP is
' - executed instead, making this a 2 cycle
Before Instruction instruction.
FLAG_REG = 0x0A Words: 1
After Instruction
FLAG_REG = Ox8A Cycles: 12
Example: HERE BTFSS FLAG 1
FALSE GOTO PROCESS_CODE
BTFSC Bit Test f, Skip if Clear TRUE . *
Syntax: [ label] BTFSC fb .
Operands: 0<f<31 Before Instruction
0<bs7 PC =  address ( HERE)
Operation: skip if (f<b>) = 0 After Instruction
. If FLAG<1> = O,
Status Affected: None pC = address (FALSE) ;
Encoding: ’ 0110 | bbbt | fFEEf ’ if FLAG<1> = 1,
Description: If bit 'b’in register ’f'is 0 then the next PC = address (TRUE)
instruction is skipped.
If bit ‘b’ is 0 then the next instruction
fetched during the current instruction
execution is discarded, and an NOP is
executed instead, making this a 2 cycle
instruction.
Words: 1
Cycles: 1(2)
Example: HERE BTFSC FLAG,1
FALSE GOTO  PROCESS_CODE
TRUE .

Before Instruction

PC = address (HERE)
After Instruction

if FLAG<1> = 0,

PC = address ( TRUE) ;

if FLAG<1> = 1,

PC =  address( FALSE)
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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

[ 1999 Microchip Technology Inc.
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SWAPF Swap Nibbles in f
Syntax: [label] SWAPF fd
Operands: 0<f<31
d 0[0,1]
Operation: (f<3:0>) - (dest<7:4>);
(f<7:4>) - (dest<3:0>)
Status Affected: None
Encoding: ‘ 0011 ‘ 10df ‘ fEEf ‘
Description: The upper and lower nibbles of register
'f are exchanged. If'd’is O the result is
placed in W register. If 'd’ is 1 the result
is placed in register 'f’.
Words: 1
Cycles: 1
Example SWAPF  REGL, O
Before Instruction
REG1 = OxA5
After Instruction
REG1 = OxA5
w = OX5A
TRIS Load TRIS Register
Syntax: [ label] TRIS f
Operands: f=6
Operation: (W) - TRIS register f
Status Affected: None
Encoding: | 0000 | oooo [ offf |
Description: TRIS register 'f (f = 6) is loaded with the
contents of the W register
Words: 1
Cycles: 1
Example TRI'S GPI O
Before Instruction
w = OXA5
After Instruction
TRIS = OXA5

Note: f=6 for PIC12C5XX only.

XORLW Exclusive OR literal with W
Syntax: [labell XORLW k
Operands: 0<k<255
Operation: (W) .XOR. k - (W)
Status Affected: Z
Encoding: ] 1111 | kkkk | kkkk ’
Description: The contents of the W register are
XOR’ed with the eight bit literal 'k'. The
result is placed in the W register.
Words: 1
Cycles: 1
Example: XORLW OxAF
Before Instruction
w = 0xB5
After Instruction
w = Ox1A
XORWF Exclusive OR W with f
Syntax: [ label] XORWF fd
Operands: 0<f<31
dO[0,1]
Operation: (W) .XOR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 10df | fEEf |
Description: Exclusive OR the contents of the W
register with register 'f'. If 'd' is 0 the
result is stored in the W register. If 'd" is
1 the result is stored back in register 'f'.
Words: 1
Cycles: 1
Example XORWF REG 1
Before Instruction
REG = OxAF
w = 0xB5
After Instruction
REG = Ox1A
w = 0xB5

[ 1999 Microchip Technology Inc.
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11.2

DC CHARACTERISTICS:

PIC12C508/509 (Commercial, Industrial, Extended)

DC 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 as described in DC spec Section 11.1 and

Section 11.2.
Param Characteristic Sym Min Typt| Max [Units Conditions
No.
Input Low Voltage
1/0 ports VIL -
D030 with TTL buffer Vss - 0.8V V |45<VDD<5.5V
- |0.15Vpp| V |otherwise
D031 with Schmitt Trigger buffer Vss - |0.15Vbp| V
D032 |MCLR, GP2/TOCKI (in EXTRC mode) Vss - |10.15VpD| V
D033 |psc1 (EXTRC) (€] Vss - |0.15VDbD
D033 |OSCl1 (in XT and LP) Vss - | 03vbp| V [Notel
Input High Voltage
1/0 ports VIH -
D040 with TTL buffer Vss 2.0v - VDD V |45<VDD<5.5V
DO040A 0.25VDD+| - VDD V |otherwise
0.8V
D041 with Schmitt Trigger buffer 0.85VDD | - VDD V |For entire VDD range
D042 |MCLR/GP2/TOCKI 0.85VDD - VDD \%
D042A |OSC1 (XT and LP) 0.7VDD - VDD V |Notel
D043 |OSC1 (in EXTRC mode) 0.85VDD - VDD \%
D070 |GPIO weak pull-up current IPUR 50 250| 400 HA (VDD =5V, VPIN = Vss
Input Leakage Current (3) For Vbp <5.5V
D060 |I/O ports L -1 0.5 +1 HA |Vss < VPIN < VDD,
Pin at hi-impedance
D061 |MCLR, GP2/TOCKI 20 130| 250 MA VPN = Vss + 0.25v(?)
05 +5 MA |VPIN = VDD
D063 |OSC1 -3 0.5 +3 HA |Vss < VPIN < VDD,
XT and LP options
Output Low Voltage
D080 |I/O ports/CLKOUT VoL - - 0.6 V |loL=8.7 mA, VDD = 4.5V
Output High Voltage
D090 (|10 ports/CLKOUT 3 VoH |VDD-0.7| - - V |loH=-5.4 mA, VDD = 4.5V
Capacitive Loading Specs on
Output Pins
D100 |OSC2 pin Cosc2 - - 15 pF |In XT and LP modes when
external clock is used to drive
OSC1.
D101 |All /O pins Cio - - 50 pF
1t Data in “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 PIC12C5XX 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 operating conditions. Higher leakage current may be measured at different input voltages.
3: Negative current is defined as coming out of the pin.

[ 1999 Microchip Technology Inc.
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11.4 Timing Diagrams and Specifications

FIGURE 11-2: EXTERNAL CLOCK TIMING - PIC12C508/C509

Q4 . Q1 . Q2 . Q3 . Q4 1 Q1

0OsC1

TABLE 11-2: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC12C508/C509

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

Pariln;eter Sym Characteristic Min | Typ@® | Max | Units Conditions
Fosc  |External CLKIN Frequency®
DC — 4 MHz | XT osc mode
DC — 200 kHz |LP osc mode
Oscillator Frequency(z)
0.1 — 4 MHz |XT osc mode
DC — 200 kHz |LP osc mode
1 Tosc External CLKIN Period® 250 — — ns |EXTRC osc mode
250 — — ns |XT osc mode
5 — — ms |LP osc mode
Oscillator Period® 250 — — ns |EXTRC osc mode
250 — ]10,000| ns |XT osc mode
5 — — ms |LP osc mode
2 Tey Instruction Cycle Time®) — |4/Fosc| — —
3 TosL, TosH |Clock in (OSC1) Low or High Time 50* — — ns |XT oscillator
2* — — ms |LP oscillator
4 TosR, TosF |Clock in (OSC1) Rise or Fall Time — — 25* ns | XT oscillator
— — 50* ns |LP oscillator

* 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.

2: All specified values are based on characterization data for that particular oscillator type under standard oper-
ating conditions with the device executing code. Exceeding these specified limits may result in an unstable
oscillator operation and/or higher than expected current consumption.

When an external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.

3: Instruction cycle period (Tcy) equals four times the input oscillator time base period.
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FIGURE 11-5: TIMERO CLOCK TIMINGS - PIC12C508/C509

TOCKI M

40 - a1

42

TABLE 11-7: TIMERO CLOCK REQUIREMENTS - PIC12C508/C509

AC Characteristics Standard Operating Conditions (unless otherwise specified)

Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)

Operating Voltage VDD range is described in Section 11.1.

Par’a\lTeter 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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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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FIGURE 13-4: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING -
PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519, PIC12LC508A,
PIC12LC509A, PIC12LCR509A, PIC12L CE518 and PIC12LCE519
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Note 1: I/O pins must be taken out of hi-impedance mode by enabling the output drivers in software.
2: Runs in MCLR or WDT reset only in XT and LP modes.
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TABLE 13-5: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER - PIC12C508A,
PIC12C509A, PIC12CE518, PIC12CES19, PIC12LC508A, PIC12LC509A,
PIC12LCR509A, PIC12LCE518 and PIC12LCE519

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

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

* These parameters are characterized but not tested.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.
Note 2: See Table 13-6.
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TABLE 14-1: DYNAMIC Iop (TYPICAL) - WDT ENABLED, 25°C
Oscillator Frequency VDD =3.0V VDD = 5.5V
External RC 4 MHz 240 pA* 800 pA*
Internal RC 4 MHz 320 pA 800 pA
XT 4 MHz 300 pA 800 pA
LP 32 KHz 19 pA 50 pA

*Does not include current through external R&C.

FIGURE 14-3: TYPICAL Ipbp VS. VDD FIGURE 14-4: TYPICAL IppVS. FREQUENCY
(WDT DIS, 25°C, FREQUENCY (WDT DIS, 25°C, VbD = 5.5V)
= 4MHz)
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FIGURE 14-13: TYPICAL IPD VS. VDD,
WATCHDOG DISABLED (25°C)

FIGURE 14-14: VTH (INPUT THRESHOLD
VOLTAGE) OF GPIO PINS
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Package Type: K04-057 8-Lead Plastic Small Outline (SN) — Narrow, 150 mil

El

n—

1
b
o,

NN,

— |- X a
45°

{1 N
v PN s i N

EE
T R1

]

B — ] L1 A2
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
Pitch p 0.050 1.27
Number of Pins n 8 8
Overall Pack. Height A 0.054 0.061 0.069 1.37 1.56 1.75
Shoulder Height Al 0.027 0.035 0.044 0.69 0.90 1.11
Standoff A2 0.004 0.007 0.010 0.10 0.18 0.25
Molded Package Length p¥ 0.189 0.193 0.196 4.80 4.89 4.98
Molded Package Width EF 0.150 0.154 0.157 3.81 3.90 3.99
Outside Dimension El 0.229 0.237 0.244 5.82 6.01 6.20
Chamfer Distance X 0.010 0.015 0.020 0.25 0.38 0.51
Shoulder Radius R1 0.005 0.005 0.010 0.13 0.13 0.25
Gull Wing Radius R2 0.005 0.005 0.010 0.13 0.13 0.25
Foot Length L 0.011 0.016 0.021 0.28 0.41 0.53
Foot Angle () 0 4 8 0 4 8
Radius Centerline L1 0.000 0.005 0.010 0.00 0.13 0.25
Lead Thickness c 0.008 0.009 0.010 0.19 0.22 0.25
Lower Lead Width BT 0.014 0.017 0.020 0.36 0.43 0.51
Mold Draft Angle Top a 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

*

Controlling Parameter.

Dimension “B” 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 “B.”

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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ON-LINE SUPPORT

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

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

Connectingtothe Microchip Internet Web Site

The Microchip web site is available by using your

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

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

ftp://ftp.microchip.com

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

« Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

« Design Tips

« Device Errata

« Job Postings

Microchip Consultant Program Member Listing

Links to other useful web sites related to

Microchip Products

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

Listing of seminars and events

.

.

.

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

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

981103

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

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