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PIC12C67X

4221 STATUS REGISTER

The STATUS Register, shown in Register 4-1, contains
the arithmetic status of the ALU, the RESET status and
the bank select bits for data memory.

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).

REGISTER 4-1:

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF instructions are used to alter the
STATUS Register, because these instructions do not
affect the Z, C or DC bits from the STATUS Register.
For other instructions, not affecting any status bits, see
the "Instruction Set Summary."

Note 1: Bits IRP and RP1 (STATUS<7:6>) are not
used by the PIC12C67X and should be
maintained clear. Use of these bits as
general purpose R/W bits is NOT recom-
mended, since this may affect upward
compatibility with future products.

2: The C and DC bits operate as a borrow
and digit borrow bit, respectively, in sub-
traction. See the SUBLW and SUBWF

instructions for examples.

STATUS REGISTER (ADDRESS 03h, 83h)

Reserved Reserved R/W-0 R-1 R-1

R/W-x

R/W-x R/W-x

| mp [ rRPt | R0 | TO | PD |

z

| oc | ¢ Readable bit

bit7

bit 7:
1 =Bank 2, 3 (100h - 1FFh)
0 =Bank 0, 1 (00h - FFh)

bit 6-5:
11 = Bank 3 (180h - 1FFh)
10 = Bank 2 (100h - 17Fh)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)

bit4:  TO: Time-out bit

0 = A WDT time-out occurred

bit3:  PD: Power-down bit

0 = By execution of the SLEEP instruction
Z: Zero bit

bit 2:
bit 1:

bit 0:

Note:

the source register.

1 = After power-up or by the CLRWDT instruction

Writable bit
Unimplemented bit,
read as ‘0’

Value at POR reset

bit0

cso
I n

'
=}
1l

IRP: Register Bank Select bit (used for indirect addressing)

The IRP bit is reserved; always maintain this bit clear.
RP<1:0>: Register Bank Select bits (used for direct addressing)

Each bank is 128 bytes. The RP1 bit is reserved; always maintain this bit clear.

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

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 (ADDWF, ADDLW, SUBLW, SUBWF instructions) (for borrow the polarity is reversed)
1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

C: Carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)
1 = A carry-out from the most significant bit of the result occurred
0 = No carry-out from the most significant bit of the result occurred

For borrow the polarity is reversed. A subtraction is executed by adding the two’s complement of the sec-
ond operand. For rotate (RRF, RLF) instructions, this bit is loaded with either the high or low order bit of
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PIC12C67X

4222

The OPTION Register is a readable and writable regis-
ter, which contains various control bits to configure the
TMRO/WDT prescaler, the External INT Interrupt,

OPTION REGISTER

Note: To achieve a 1:1 prescaler assignment for
the TMRO register, assign the prescaler to
the Watchdog Timer by setting bit PSA
(OPTION<3>).

TMRO and the weak pull-ups on GPIO.

REGISTER 4-2: OPTION REGISTER (ADDRESS 81h)

bit 6:

bit 5:

bit 4:

bit 3:

bit 2-0:

1 = Weak pull-ups disabled
0 = Weak pull-ups enabled (GP0, GP1, GP3)

INTEDG: Interrupt Edge
1 = Interrupt on rising edge of GP2/TOCKI/AN2/INT pin
0 = Interrupt on falling edge of GP2/TOCKI/AN2/INT pin

TOCS: TMRO Clock Source Select bit
1 = Transition on GP2/TOCKI/AN2/INT pin
0 = Internal instruction cycle clock (CLKOUT)

TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on GP2/TOCKI/AN2/INT pin
0 = Increment on low-to-high transition on GP2/TOCKI/AN2/INT pin

PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

PS<2:0>: Prescaler Rate Select bits
Bit Value TMRO 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

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
| Gppu |INTEDG | Tocs | TosE | Psa | Ps2 | Pst | Pso | [R = Readable bit
: . W = Writable bit
bit7 bit0 . .
U = Unimplemented bit,
read as ‘0’
- n = Value at POR reset
bit 7: GPPU: Weak Pull-up Enable

DS30561C-page 16
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4227 OSCCAL REGISTER

The Oscillator Calibration (OSCCAL) Register is used
to calibrate the internal 4 MHz oscillator. It contains four
bits for fine calibration and two other bits to either
increase or decrease frequency.

REGISTER 4-7: OSCCAL REGISTER (ADDRESS 8Fh)

RW-0  RMW-1  RMW-1  RW-1  RMW-0  RMW-0 U-0 U-0
| cas | cA2 | cAL1 | cAo [cAlFsT] casiw | — | — R = Readable bit
bit7 bito |W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n = Value at POR reset

bit 7-4: CAL<3:0>: Fine Calibration

bit 3: CALFST: Calibration Fast
1 = Increase frequency
0 = No change

bit 2: CALSLW: Calibration Slow
1 = Decrease frequency
0 = No change

bit 1-0: Unimplemented: Read as '0’

Note: If CALFST =1 and CALSLW = 1, CALFST has precedence.

© 1997-2013 Microchip Technology Inc. DS30561C-page 21
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FIGURE 5-2: BLOCK DIAGRAM OF GP2/TOCKI/AN2/INT PIN

Data Bus
D Q
WR PORT ) CM
Data Latch
D Q
WR TRIS

VDD

i

I/0 Pin

D
1 HE

Vss

TRIS Latch

Vss

iAnang
nput
Mode ¢ J

RD TRIS
Q D
EN
RD PORT _

TMRO Clock Input

—

GP2/INT

To A/D Converter

Schmitt Trigger
Input Buffer

A

© 1997-2013 Microchip Technology Inc.

DS30561C-page 27



PIC12C67X

NOTES:
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PIC12C67X

6.1.5 ACKNOWLEDGE

The EEPROM, when addressed, will generate an
acknowledge after the reception of each byte. The pro-
cessor must generate an extra clock pulse which is
associated with this acknowledge bit.

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. The processor must signal an end of data to

Note: Acknowledge bits are not generated if an the EEPROM by not generating an acknowledge bit on
internal programming cycle is in progress. the last byte that has been clocked out of the EEPROM.
In this case, the EEPROM must leave the data line
HIGH to enable the processor to generate the STOP
condition (Figure 6-4).
FIGURE 6-1: BLOCK DIAGRAM OF GPIO6 (SDA LINE)
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FIGURE 6-2: BLOCK DIAGRAM OF GPIO7 (SCL LINE)
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NOTES:
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7.3.1 SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, (i.e., it can be changed “on-the-fly” during program
execution).

To change prescaler from the WDT to the TimerO mod-
ule, use the sequence shown in Example 7-2.
EXAMPLE 7-2: CHANGING PRESCALER
(WDT—TIMERO)

Note: To avoid an unintended device RESET, the
. h ; o CLRWDT ;Clear WDT and
following instruction sequence (shown in - prescaler
Example 7-1) must be executed when BSF STATUS. RPO ',Bank 1
changing the prescaler assignment from MOVLW b'xxxx0xxx' ;Select TMRO, new
Timer0 to the WDT. This sequence must ;prescale value and
be followed even if the WDT is disabled. MOVWF OPTION REG ;clock source
BCF STATUS, RPO ;Bank 0
EXAMPLE 7-1: CHANGING PRESCALER
(TIMERO—WDT)
BCF STATUS, RPO ;Bank 0
CLRF TMRO ;Clear TMRO & Prescaler
BSF STATUS, RPO ;Bank 1
CLRWDT ;Clears WDT
MOVLW Db'xxxxlxxxX' ;Select new prescale
MOVWF OPTION REG ;value & WDT
BCF STATUS, RPO ;Bank 0
TABLE 7-1: REGISTERS ASSOCIATED WITH TIMERO
Value on Value on
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR all other
Resets
01h TMRO Timer0 module’s register XXXX XXXX | uuuu uuuu
0Bh/8Bh | INTCON | GIE PEIE TOIE INTE GPIE TOIF INTF GPIF | 0000 000x | 0000 000u
81h OPTION | GPPU | INTEDG TOCS TOSE PSA PS2 PS1 PSO |1111 1111 | 1111 1111
85h TRIS — — TRIS5 TRIS4 | TRIS3 | TRIS2 | TRIS1 | TRISO | --11 1111 | --11 1111
Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer0.

© 1997-2013 Microchip Technology Inc.
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8.5 A/D Operation During Sleep

The A/D module can operate during SLEEP mode. This
requires that the A/D clock source be set to RC
(ADCS<1:0> = 11). When the RC clock source is
selected, the A/D module waits one instruction cycle
before starting the conversion. This allows the SLEEP
instruction to be executed, which eliminates all digital
switching noise from the conversion. When the conver-
sion is completed, the GO/DONE bit will be cleared,
and the result loaded into the ADRES Register. If the
A/D interrupt is enabled, the device will wake-up from
SLEERP  If the A/D interrupt is not enabled, the A/D mod-
ule will then be turned off, although the ADON bit will
remain set.

When the A/D clock source is another clock option (not
RC), a SLEEP instruction will cause the present conver-
sion to be aborted and the A/D module to be turned off,
though the ADON bit will remain set.

Turning off the A/D places the A/D module in its lowest
current consumption state.

Note: For the A/D module to operate in SLEEP,
the A/D clock source must be set to RC
(ADCS<1:0> = 11). To perform an A/D
conversion in SLEEP, the GO/DONE bit
must be set, followed by the SLEEP
instruction.

8.6 A/D Accuracy/Error

The overall accuracy of the A/D is less than + 1 LSb for
VDD =5V * 10% and the analog VREF = VDD. This over-
all accuracy includes offset error, full scale error, and
integral error. The A/D converter is monotonic over the
full VDD range. The resolution and accuracy may be
less when either the analog reference (VDD) is less than
5.0V or when the analog reference (VREF) is less than
VDD.

The maximum pin leakage current is specified in the
Device Data Sheet electrical specification, parameter
#DO060.

In systems where the device frequency is low, use of
the A/D RC clock is preferred. At moderate to high fre-
quencies, TAD should be derived from the device oscil-
lator. TAD must not violate the minimum and should be
<8 us for preferred operation. This is because TAD,
when derived from Tosc, is kept away from on-chip
phase clock transitions. This reduces, to a large extent,
the effects of digital switching noise. This is not possible
with the RC derived clock. The loss of accuracy due to
digital switching noise can be significant if many I/O
pins are active.

In systems where the device will enter SLEEP mode
after the start of the A/D conversion, the RC clock
source selection is required. In this mode, the digital
noise from the modules in SLEEP are stopped. This
method gives high accuracy.

8.7 Effects of a Reset

A device reset forces all registers to their reset state.
This forces the A/D module to be turned off, and any
conversion is aborted. The value that is in the ADRES
register is not modified for a Reset. The ADRES regis-
ter will contain unknown data after a Power-on Reset.

8.8 Connection Considerations

If the input voltage exceeds the rail values (VSs or VDD)
by greater than 0.2V, then the accuracy of the conver-
sion is out of specification.

Note: For the PIC12C67X, care must be taken
when using the GP4 pin in A/D conver-

sions due to its proximity to the OSC1 pin.

An external RC filter is sometimes added for anti-
aliasing of the input signal. The R component should be
selected to ensure that the total source impedance is
kept under the 10 kQ recommended specification. Any
external components connected (via hi-impedance) to
an analog input pin (capacitor, zener diode, etc.) should
have very little leakage current at the pin.

8.9 Transfer Function

The ideal transfer function of the A/D converter is as fol-
lows: the first transition occurs when the analog input
voltage (VAIN) is 1 LSb (or Analog VREF / 256)
(Figure 8-3).

FIGURE 8-3: A/D TRANSFER FUNCTION
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FIGURE 8-4:

FLOWCHART OF A/D OPERATION
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TABLE 8-2: SUMMARY OF A/D REGISTERS
Value on Value on
Address | Name Bit7 Bit 6 Bit5 Bit4 | Bit3 Bit 2 Bit 1 Bit0 Power-on all other
Reset Resets
0Bh/8Bh [INTCONM | GIE PEIE TOIE INTE | GPIE TOIF INTF GPIF | 0000 000x | 0000 000u
och PIR1 — ADIF — — — — — — -0-- ---- | -0-- ----
8Ch PIE1 — ADIE — — — — — — -0-- ---- | -0-- ----
1Eh ADRES A/D Result Register XXXX XXXX | UUuu uuuu
1Fh ADCONO | ADCS1 | ADCSO |reserved | CHS1 | CHSO | GO/DONE | reserved | ADON | 0000 0000 | 0000 0000
9Fh ADCONT1 — — — — — PCFG2 PCFG1 |PCFGO| ---- -000 | ---- -000
05h GPIO scL@ | spA@ | GP5 | GP4 | GP3 GP2 GP1 GPO | 11xx xxxx | 1luu uuuu
85h TRIS — — TRIS5 | TRIS4 | TRIS3 TRIS2 TRIS1 | TRISO | --11 1111 | --11 1111
Legend: x = unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used for A/D conversion.
Note 1: These registers can be addressed from either bank.

2: The SCL (GP7) and SDA (GPS6) bits are unimplemented on the PIC12C671/672 and read as '0’.
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9.2 Oscillator Configurations

9.2.1 OSCILLATOR TYPES

The PIC12C67X can be operated in seven different
oscillator modes. The user can program three
configuration bits (FOSC<2:0>) to select one of these
seven modes:

e LP: Low Power Crystal

e HS: High Speed Crystal/Resonator
o XT: Crystal/Resonator

¢ INTRC*: Internal 4 MHz Oscillator

e EXTRC*: External Resistor/Capacitor

*Can be configured to support CLKOUT

CRYSTAL OSCILLATOR / CERAMIC
RESONATORS

9.2.2

In XT, HS or LP modes, a crystal or ceramic resonator
is connected to the GP5/0SC1/CLKIN and GP4/0SC2
pins to establish oscillation (Figure 9-1). The
PIC12C67X oscillator design requires the use of a
parallel cut crystal. Use of a series cut crystal may give
a frequency out of the crystal manufacturers
specifications. When in XT, HS or LP modes, the
device can have an external clock source drive the
GP5/0SC1/CLKIN pin (Figure 9-2).

FIGURE 9-1: CRYSTAL OPERATION
(OR CERAMIC RESONATOR)
(XT, HS OR LP OSC

CONFIGURATION)
c1t
— OSCt PIC12C67X
l . SLEEP
= ' To |8tgelgnal
| o) 0sc2 | :
ca2m

Note 1: See Capacitor Selection tables for

recommended values of C1 and C2.

2: A series resistor (RS) may be required for AT
strip cut crystals.

3: REF varies with the oscillator mode selected

(approx. value = 10 MQ).

FIGURE 9-2: EXTERNAL CLOCK INPUT
OPERATION (XT, HS OR LP

OSC CONFIGURATION)

TABLE 9-1: CAPACITOR SELECTION
FOR CERAMIC RESONATORS
- PIC12C67X
Osc | Resonator | Cap. Range Cap
Type Freq
XT 455 kHz 22 100 >d>ob>pF
2.0 MHz 15-68 pF
4.0 MHz 15-68 pF
HS 4. 1\5—\68 pF 15-68 pF
%@9 10-68 pF 10-68 pF
@@?@ z 10-22 pF 10-22 pF

0OSC1
PIC12C67X

Clock from ~I>O—>
ext. system

Open «—— OSC2

These\?lue%X are for design guidance only. Since
each resonator has its own characteristics, the user
should consult the resonator manufacturer for
appropriate values of external components.

TABLE 9-2: CAPACITOR SELECTION
FOR CRYSTAL OSCILLATOR
- PIC12C67X
Osc | Resonator | Cap. Range | Cap. Range
Type Freq C1 C2
LP 32 kHz(" 15 pF 15 pF
100 kHz 15-30 pF 30-47
200kHz | 15-30 pF 1663 bF
XT 100 kHz 15-30 pF 0 F
200 kHz 15- 00 pF
455 kHz % 15-100 pF
1 MHz ¢ 15-30 pF
z -30 pF 15-30 pF
15-47 pF 15-47 pF
\Hz 15-30 pF 15-30 pF
O 38 MHz 15-30 pF 15-30 pF
10 MHz 15-30 pF 15-30 pF

Note 1:
recommended.

For VDD > 4.5V, C1 =C2 ~ 30 pF is

These values are for design guidance only. Rs may
be required in HS mode, as well as XT mode, to
avoid overdriving crystals with low drive level specifi-
cation. Since each crystal has its own characteris-
tics, the user should consult the crystal manufacturer
for appropriate values of external components.

DS30561C-page 54

© 1997-2013 Microchip Technology Inc.




PIC12C67X

9.25  INTERNAL 4 MHz RC OSCILLATOR

The internal RC oscillator provides a fixed 4 MHz (nom-
inal) system clock at Vbb = 5V and 25°C. See
Section 13.0 for information on variation over voltage
and temperature.

In addition, a calibration instruction is programmed into
the last address of the program memory which contains
the calibration value for the internal RC oscillator. This
value is programmed as a RETLW XX instruction where
XX'is the calibration value. In order to retrieve the cali-
bration value, issue a CALL YY instruction where YY is
the last location in program memory (03FFh for the
PIC12C671 and the PIC12CE673, 07FFh for the
PIC12C672 and the PIC12CE674). Control will be
returned to the user's program with the calibration
value loaded into the W register. The program should
then perform a MOVWF OSCCAL instruction to load the
value into the internal RC oscillator trim register.

OSCCAL, when written to with the calibration value, will
“trim” the internal oscillator to remove process variation
from the oscillator frequency. Bits <7:4>, CAL<3:0> are
used for fine calibration, while bit 3, CALFST, and bit 2,
CALSLW, are used for more coarse adjustment. Adjust-
ing CAL<3:0> from 0000 to 1111 yields a higher clock
speed. Set CALFST = 1 for greater increase in fre-
quency or set CALSLW = 1 for greater decrease in fre-
quency. Note that bits 1 and 0 of OSCCAL are
unimplemented and should be written as 0 when mod-
ifying OSCCAL for compatibility with future devices.

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

9.26 CLKOUT

The PIC12C67X can be configured to provide a clock
out signal (CLKOUT) on pin 3 when the configuration
word address (2007h) is programmed with FOsc2,
Fosc1, and FoscO, equal to 101 for INTRC or 111 for
EXTRC. The oscillator frequency, divided by 4, can be
used for test purposes or to synchronize other logic.

9.3 Reset

The PIC12C67X differentiates between various kinds
of reset:

¢ Power-on Reset (POR)

» MCLR Reset during hormal operation
* MCLR Reset during SLEEP

¢ WDT Reset (normal operation)

Some registers are not affected in any reset condition;
their status is unknown on POR and unchanged in any
other reset. Most other registers are reset to a “reset
state” on Power-on Reset (POR), MCLR Reset, WDT
Reset, and MCLR Reset during SLEEP. They are not
affected by a WDT Wake-up, which is viewed as the
resumption of normal operation. The TO and PD bits
are set or cleared differently in different reset situations,
as indicated in Table 9-5. These bits are used in
software to determine the nature of the reset. See
Table 9-6 for a full description of reset states of all
registers.

A simplified block diagram of the on-chip reset circuit is
shown in Figure 9-6.

The PIC12C67X has a MCLR noise filter in the MCLR
reset path. The filter will detect and ignore small pulses.

It should be noted that a WDT Reset does not drive
MCLR pin low.

When MCLR is asserted, the state of the OSC1/CLKIN
and CLKOUT/OSC2 pins are as follows:

TABLE 9-3: CLKIN/CLKOUT PIN STATES

WHEN MCLR ASSERTED

Oscillator Mode | OSC1/CLKIN Pin | OSC2/CLKout Pin

EXTRC, CLKOUT | OSCH1 pin is OSC2 pin is driven

on OSC2 tristated and low
driven by external
circuit
EXTRC, OSC2is | OSC1 pinis OSC2 pinis
I/0 tristated and tristate input
driven by external
circuit
INTRC, CLKOUT | OSCH1 pin is OSC2 pin is driven
on OSC2 tristate input low
INTRC, OSC2is |OSC1 pinis OSC2 pinis
1/0 tristate input tristate input

DS30561C-page 56
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9.4 Power-on Reset (POR), Power-up
Timer (PWRT) and Oscillator Start-up

Timer (OST)
9.41 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in reset until
VDD has reached a high enough level for proper opera-
tion. To take advantage of the POR, just tie the MCLR
pin through a resistor to VDD. This will eliminate exter-
nal RC components usually needed to create a Power-
on Reset. A maximum rise time for VDD is specified.
See Electrical Specifications for details.

When the device starts normal operation (exits the
reset condition), device operating parameters (voltage,
frequency, temperature, ...) must be met to ensure
operation. If these conditions are not met, the device
must be held in reset until the operating conditions are
met.

For additional information, refer to Application Note
AN607, "Power-up Trouble Shooting."

9.42 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms nominal
time-out on power-up only, from the POR. The Power-
up Timer operates on an internal RC oscillator. The
chip is kept in reset as long as the PWRT is active. The
PWRT’s time delay allows VDD to rise to an acceptable
level. A configuration bit is provided to enable/disable
the PWRT.

The power-up time delay will vary from chip to chip due
to VDD, temperature and process variation. See
Table 11-4.

9.4.3 OSCILLATOR START-UP TIMER (OST)

The Oscillator Start-up Timer (OST) provides 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal oscil-
lator or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
SLEEP.

944 TIME-OUT SEQUENCE

On power-up, the Time-out Sequence is as follows:
first, PWRT time-out is invoked after the POR time
delay has expired; then, OST is activated. The total
time-out will vary, based on oscillator configuration and
the status of the PWRT. For example, in RC mode with
the PWRT disabled, there will be no time-out at all.
Figure 9-7, Figure 9-8, and Figure 9-9 depict time-out
sequences on power-up.

Since the time-outs occur from the POR pulse, if MCLR
is kept low long enough, the time-outs will expire. Then
bringing MCLR high will begin execution immediately
(Figure 9-9). This is useful for testing purposes or to
synchronize more than one PIC12C67X device operat-
ing in parallel.

945 POWER CONTROL (PCON)/STATUS
REGISTER

The Power Control/Status Register, PCON (address
8Eh), has one bit. See Register 4-6 for register.

Bit1 is POR (Power-on Reset). It is cleared on a Power-
on Reset and is unaffected otherwise. The user sets
this bit following a Power-on Reset. On subsequent
resets, if POR is ‘0, it will indicate that a Power-on
Reset must have occurred.

TABLE 9-4: TIME-OUT IN VARIOUS SITUATIONS
Oscillator Configuration Power-up Wake-up from SLEEP
PWRTE = 0 PWRTE =1
XT, HS, LP 72 ms + 1024Tosc 1024Tosc 1024Tosc
INTRC, EXTRC 72 ms —
TABLE 9-5: STATUS/PCON BITS AND THEIR SIGNIFICANCE
POR | TO | PD
0 1 1 Power-on Reset
0 0 x |lllegal, TO is set on POR
0 x 0 |lllegal, PD is set on POR
1 0 u | WDT Reset
1 0 0 WDT Wake-up
1 u u | MCLR Reset during normal operation
1 1 0 | MCLR Reset during SLEEP or interrupt wake-up from SLEEP

Legend: u =unchanged, x = unknown.
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FIGURE 9-10: EXTERNAL POWER-ON
RESET CIRCUIT (FOR SLOW
Vbpb POWER-UP)

VDD

D R
R1 L
MCLR

c PIC12C67X

L

Note 1: External Power-on Reset circuit is required only
if VDD power-up slope is too slow. The diode D
helps discharge the capacitor quickly when VDD
powers down.

2: R <40kQ is recommended to make sure that
voltage drop across R does not violate the
device’s electrical specification.

3: R1=100Q to 1 kQ will limit any current flowing
into MCLR from external capacitor C, in the
event of MCLR/VPP pin breakdown due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS).

FIGURE 9-11: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 1

VDD - VDD
33k
10k MCLR
7A\ 43K | pic12c67X

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

2: Resistors should be adjusted for the character-
istics of the transistor.

FIGURE 9-12: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 2

VDD .
VDD
R1
Qi
MCLR
R2
4.3k [ pic12c67X

Note 1: This brown-out circuit is less expensive,
albeit less accurate. Transistor Q1 turns off

when VDD is below a certain level such that:
R1
L] — = O7V
Vob* i Re
2: Resistors should be adjusted for the charac-
teristics of the transistor.
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FIGURE 12-7: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
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TABLE 12-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER

Parameter Sym | Characteristic Min Typt Max | Units Conditions
No.
30 TmcL | MCLR Pulse Width (low) 2 — — us | VDD =5V, —40°C to +125°C
31 Twdt | Watchdog Timer Time-out Period 7 18 33 ms | VDD =5V, —40°C to +125°C
(No Prescaler)
32 Tost | Oscillation Start-up Timer Period — 1024Tosc — — | Tosc = OSC1 period
33* Tpwrt | Power up Timer Period 28 72 132 ms | VDD =5V, —40°C to +125°C
34 TIOZ |I/O Hi-impedance from MCLR — — 2.1 us
Low or Watchdog Timer Reset
* These parameters are characterized but not tested.
T Data in "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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14.0 PACKAGING INFORMATION

141 Package Marking Information

8-Lead PDIP (300 mil) Example
MMMMMMMM 12CE674
XXXXXCDE 04 /PSAZ
AABB 9925
. D R\
8-Lead SOIC (208 mil) Example
MMMMMMM 12C671
XXXXXXX 041/SM
AABBCDE 9924SAZ
8-Lead Windowed Ceramic Side Brazed (300 mil) Example
N %
Q& MM Q& JW
MMMMMM CE674
Legend: MM...M  Microchip part number information
XX...X Customer specific information*
AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘01’)
C Facility code of the plant at which wafer is manufactured
O = Outside Vendor
C =5"Line
S = 6" Line
H = 8" Line
D Mask revision number
E Assembly code of the plant or country of origin in which

part was assembled

for customer specific information.

Note: Inthe 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

*  Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask
rev#, and assembly code. For OTP marking beyond this, certain price adders apply. Please check with
your Microchip Sales Office. For QTP devices, any special marking adders are included in QTP price.
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APPENDIX A: COMPATIBILITY

To convert code written for PIC16C5X to PIC12C67X,
the user should take the following steps:

1. Remove any program memory page select
operations (PA2, PA1, PAO bits) for CALL, GOTO.

2. Reuvisit any computed jump operations (write to
PC or add to PC, etc.) to make sure page bits
are set properly under the new scheme.

3. Eliminate any data memory page switching.
Redefine data variables to reallocate them.

4. \Verify all writes to STATUS, OPTION, and FSR
registers since these have changed.

5. Change reset vector to 0000h.

APPENDIX B: CODE FOR
ACCESSING EEPROM
DATA MEMORY

Please refer to our web site at www.microchip.com for
code availability.

APPENDIX C: REVISION HISTORY
Revision C (January 2013)
Added a note to each package outline drawing.
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO:  Technical Publications Manager Total Pages Sent

RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: PIC16xxxxxx family Literature Number: DS30561C

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4, What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Isthere any incorrect or misleading information (what and where)?

7. How would you improve this document?
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
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.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
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
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
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, implicity or otherwise, under any Microchip
intellectual property rights.
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