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PIC12F629/675

1.0 DEVICE OVERVIEW

This document contains device specific information for
the PIC12F629/675. Additional information may be
found in the PIC® Mid-Range Reference Manual
(DS33023), which may be obtained from your local
Microchip Sales Representative or downloaded from
the Microchip web site. The Reference Manual should
be considered a complementary document to this Data

Sheet, and is highly recommended reading for a better
understanding of the device architecture and operation
of the peripheral modules.

The PIC12F629 and PIC12F675 devices are covered
by this Data Sheet. They are identical, except the
PIC12F675 has a 10-bit A/D converter. They come in
8-pin PDIP, SOIC, MLF-S and DFN packages.
Figure 1-1 shows a block diagram of the PIC12F629/
675 devices. Table 1-1 shows the pinout description.

FIGURE 1-1: PIC12F629/675 BLOCK DIAGRAM
13 Data Bus 8
oo [ Program Counter < ]
GPO/ANO/CIN+
mg%rgrn; 1 RAM GP1/AN1/CIN-/VREF
8-Level Stack ! L GP2/AN2/TOCKI/INT/COUT
1K x 14 (13-bit) R egi"s‘ie s Y ~—X|GP3/MCLRVPP
64 x 8 GP4/AN3/T1G/OSC2/CLKOUT
Program 1, X GP5/T1CKI/OSC1/CLKIN
RA
Bus Rdart
Instruction Reg
. 7 Indirect
|| Direct Addr Addr
Internal 8
4 MHz
Oscillator
o | f i
IBstrugtiogr:
ecode & Ly
Control Power-up
Timer Pt
Timing Oscillator
: |
D<= Generation [ Start-up Timer 8
OSC1/CLKIN Power-on
OSC2/CLKOUT Vo, Vss [X}—»] Reset
Watchdog
Timer
Brown-out
TG Detect
T1CKI ‘
X Timer0 Timer1
TOCKI
- Analog @
Analog to Digital Converter Comparator EEDATA
(PIC12F675 only) and reference g | 128 bytes
DATA
EEPROM
I T T I = EEADDR
XXX KX CIN- CIN+ cOUT || 4
VREF ANO AN1AN2 AN3
Note 1: Higher order bits are from STATUS register.
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PIC12F629/675

222 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions for controlling the
desired operation of the device (see Table 2-1). These
registers are static RAM.

The special registers can be classified into two sets:
core and peripheral. The Special Function Registers
associated with the “core” are described in this section.
Those related to the operation of the peripheral
features are described in the section of that peripheral
feature.

FIGURE 2-2: DATA MEMORY MAP OF
THE PIC12F629/675
File File
Address Address
Indirect addr.{") | 0oh Indirect addr.{") | 80h
TMRO 01h OPTION_REG | 81h
PCL 02h PCL 82h
STATUS 03h STATUS 83h
FSR 04h FSR 84h
GPIO 05h TRISIO 85h
06h 86h
07h 87h
08h 88h
09h 89h
PCLATH 0Ah PCLATH 8Ah
INTCON 0Bh INTCON 8Bh
PIR1 0Ch PIE1 8Ch
0Dh 8Dh
TMR1L OEh PCON 8Eh
TMR1H OFh 8Fh
T1CON 10h OSCCAL 90h
11h 91h
12h 92h
13h 93h
14h 94h
15h WPU 95h
16h 10C 96h
17h 97h
18h 98h
CMCON 19h VRCON 99h
1Ah EEDATA 9Ah
1Bh EEADR 9Bh
1Ch EECON1 9Ch
1Dh EECON2(") 9Dh
ADRESH® 1Eh ADRESL®@ 9Eh
ADCONO0®? 1Fh ANSEL®@ 9Fh
20h AOh
General
RP:rpct)se accesses
gisters 20h-5Fh
64 Bytes
5Fh DFh
60h EOh
7Fh FFh
Bank 0 Bank 1

D Unimplemented data memory locations, read as ‘0’.
1: Not a physical register.
2: PIC12F675 only.
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PIC12F629/675

2225 PIR1 Register

The PIR1 register contains the interrupt flag bits, as Note: Interrupt flag bits are set when an interrupt
shown in Register 2-5. condition occurs, regardless of the state of
its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User
software should ensure the appropriate
interrupt flag bits are clear prior to enabling
an interrupt.

REGISTER 2-5: PIR1: PERIPHERAL INTERRUPT REGISTER 1 (ADDRESS: 0Ch)

R/W-0 R/W-0 U-0 u-0 R/W-0 uU-0 uU-0 R/W-0
EEIF ADIF — — cMmF | — | — | TMRIF
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 EEIF: EEPROM Write Operation Interrupt Flag bit

1 = The write operation completed (must be cleared in software)
0 = The write operation has not completed or has not been started
bit 6 ADIF: A/D Converter Interrupt Flag bit (PIC12F675 only)
1 = The A/D conversion is complete (must be cleared in software)
0 = The A/D conversion is not complete
bit 5-4 Unimplemented: Read as ‘0’
bit 3 CMIF: Comparator Interrupt Flag bit
1 = Comparator input has changed (must be cleared in software)
0 = Comparator input has not changed
bit 2-1 Unimplemented: Read as ‘0’
bit 0 TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflowed (must be cleared in software)
0 = TMR1 register did not overflow

© 2010 Microchip Technology Inc. DS41190G-page 17
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24 Indirect Addressing, INDF and A simple program to clear RAM location 20h-2Fh using
FSR Registers indirect addressing is shown in Example 2-1.
The INDF register is not a physical register. Addressing EXAMPLE 2-1: INDIRECT ADDRESSING
the INDF register will cause indirect addressing.
Indirect addressing is possible by using the INDF MOVLW - 0x20 ’:initialize pointer
register. Any instruction using the INDF register NEXT MEZVFVF EZEF t(i RAMINDF ,
actually accesses data pointed to by the File Select (I:NCF - enear o . register
Register (FSR). Reading INDF itself indirectly will es  ren nlli 301n’>er
produce 00h. Writing to the INDF register indirectly CoTo NEX; ’.a lone' .
results in a no operation (although Status bits may be CONTINUE ’.nzscciiiiziz
affected). An effective 9-bit address is obtained by Y
concatenating the 8-bit FSR register and the IRP bit
(STATUS<7>), as shown in Figure 2-2.
FIGURE 2-2: DIRECT/INDIRECT ADDRESSING PIC12F629/675
Direct Addressing Indirect Addressing
RP1( RPO 6 From Opcode 0 IRP() 7 FSR Register 0
- v J N N v J
Bank Select Location Select Bank Select Location Select
- > 00 01 10 11 </
00h 180h
Data Not Used
Memory
7Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
For memory map detail see Figure 2-2.
Note 1: The RP1 and IRP bits are reserved; always maintain these bits clear.
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TABLE 3-2: SUMMARY OF REGISTERS ASSOCIATED WITH GPIO

Value on | Valueonall
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other
BOD Resets
05h GPIO — — GP5 GP4 GP3 GP2 GP1 GPO | --xx xxxx | --uu uuuu
0Bh/8Bh | INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF | 0000 0000 | 0000 000u
19h CMCON — COouT — CINV CIS CM2 CM1 CMO -0-0 0000 -0-0 0000
81h OPTION_REG | GPPU | INTEDG TOCS TOSE PSA PS2 PS1 PSO 1111 1111 1111 1111
85h TRISIO — — TRISIO5 | TRISIO4 | TRISIO3 | TRISIO2 | TRISIOT | TRISIOO | --11 1111 --11 1111
95h WPU — — WPU5 WPU4 — WPU2 WPU1 WPUO --11 -111 --11 -111
96h 10C — — 10C5 10C4 10C3 10C2 10C1 10Co --00 0000 --00 0000
9Fh ANSEL — ADCS2 | ADCS1 ADCSO0 ANS3 ANS2 ANS1 ANSO -000 1111 -000 1111
Legend: x = unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by GPIO.

© 2010 Microchip Technology Inc. DS41190G-page 27
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NOTES:
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PIC12F629/675

6.5 Comparator Reference

The comparator module also allows the selection of an
internally generated voltage reference for one of the
comparator inputs. The internal reference signal is
used for four of the eight Comparator modes. The
VRCON register, Register 6-2, controls the voltage
reference module shown in Figure 6-5.

6.5.1 CONFIGURING THE VOLTAGE
REFERENCE

The voltage reference can output 32 distinct voltage
levels, 16 in a high range and 16 in a low range.

The following equations determine the output voltages:
VRR =1 (low range): CVREF = (VR3:VR0/ 24) x VDD

VRR = 0 (high range): CVREF = (VDD / 4) + (VR3:VRO x
VDD / 32)

6.5.2 VOLTAGE REFERENCE
ACCURACY/ERROR

The full range of Vss to VDD cannot be realized due to
the construction of the module. The transistors on the
top and bottom of the resistor ladder network
(Figure 6-5) keep CVREF from approaching Vss or
VDD. The Voltage Reference is VDD derived and there-
fore, the CVREF output changes with fluctuations in
VDD. The tested absolute accuracy of the Comparator
Voltage Reference can be found in Section 12.0
“Electrical Specifications”.

FIGURE 6-5: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM
16 Stages
8R R R R R
VDD XTI SIVAVAVE SAVAVAY. *

16-1 Analog
MUX

VREN

8R _|— VRR

CVREF to
Comparator €¢———— |

Input

VR3:VRO

6.6 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output is ensured to have a valid level. If
the internal reference is changed, the maximum delay
of the internal voltage reference must be considered
when using the comparator outputs. Otherwise, the
maximum delay of the comparators should be used
(Table 12-7).

6.7 Operation During Sleep

Both the comparator and voltage reference, if enabled
before entering Sleep mode, remain active during
Sleep. This results in higher Sleep currents than shown
in the power-down specifications. The additional cur-
rent consumed by the comparator and the voltage ref-
erence is shown separately in the specifications. To
minimize power consumption while in Sleep mode, turn
off the comparator, CM2:CMO0 = 111, and voltage refer-
ence, VRCON<7> = 0.

While the comparator is enabled during Sleep, an inter-
rupt will wake-up the device. If the device wakes up
from Sleep, the contents of the CMCON and VRCON
registers are not affected.

6.8 Effects of a Reset

A device Reset forces the CMCON and VRCON
registers to their Reset states. This forces the
comparator module to be in the Comparator Reset
mode, CM2:CMO = 000 and the voltage reference to its
off state. Thus, all potential inputs are analog inputs
with the comparator and voltage reference disabled to
consume the smallest current possible.

© 2010 Microchip Technology Inc.
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TABLE 7-1:  TAaD vs. DEVICE OPERATING FREQUENCIES
A/D Clock Source (TAD) Device Frequency

Operation | ADCS2:ADCS0 20 MHz 5 MHz 4 MHz 1.25 MHz
2 Tosc 000 100 ns@ 400 ns(? 500 ns(? 1.6 us
4 Tosc 100 200 ns(? 800 ns(? 1.0 pst@ 3.2 pus
8 Tosc 001 400 ns(? 1.6 us 2.0 ps 6.4 us
16 Tosc 101 800 ns(@ 3.2 s 4.0 us 12.8 pst®
32 Tosc 010 1.6 us 6.4 us 8.0 us® 25.6 us®
64 Tosc 110 3.2pus 12.8 ust® 16.0 pst® 51.2 us®
A/D RC x11 2 -6 us(t4 2-6 us(t4 2-6 us(t4 2-6 st

Legend: Shaded cells are outside of recommended range.

Note 1: The A/D RC source has a typical TAD time of 4 us for VDD > 3.0V.

2: These values violate the minimum required TAD time.

For faster conversion times, the selection of another clock source is recommended.

3:
4: When the device frequency is greater than 1 MHz, the A/D RC clock source is only recommended if the

conversion will be performed during Sleep.

715 STARTING A CONVERSION

The A/D conversion is initiated by setting the
GO/DONE bit (ADCONO0<1>). When the conversion is
complete, the A/D module:

previous conversion. After an aborted conversion, a
2 TAD delay is required before another acquisition can
be initiated. Following the delay, an input acquisition is
automatically started on the selected channel.

« Clears the GO/DONE bit Note: The G.O/DONIE bit should not be set in the
same instruction that turns on the A/D.

» Sets the ADIF flag (PIR1<6>)

» Generates an interrupt (if enabled) 7.1.6 CONVERSION OUTPUT

If the conversion must be aborted, the GO/DONE bit
can be cleared in software. The ADRESH:ADRESL
registers will not be updated with the partially complete
A/D conversion sample. Instead, the
ADRESH:ADRESL registers will retain the value of the

The A/D conversion can be supplied in two formats: left
or right shifted. The ADFM bit (ADCONO<7>) controls
the output format. Figure 7-2 shows the output formats.

FIGURE 7-2: 10-BIT A/D RESULT FORMAT
ADRESH ADRESL
morm=0)  [uss] [ [ | [ | | L [esef [ [ [ [ [ |
Bit 7 Bit 0 Bit 7 Bit 0
N Y
10-bit A/D Result Unimplemented: Read as ‘0’
worv=1) [ | [ [ [ [ fwse] | [ | [ [ [ [ [ [uss
Bit 7 Bit 0 Bit 7 Bit 0
Unimplemented: Read as ‘0’ 10-bit A/D Result

DS41190G-page 44
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7.2

For the A/D converter to meet its specified accuracy,
the charge holding capacitor (CHOLD) must be allowed
to fully charge to the input channel voltage level. The
analog input model is shown in Figure 7-3. The source
impedance (Rs) and the internal sampling switch (RsS)
impedance directly affect the time required to charge
the capacitor CHoLD. The sampling switch (RsS)
impedance varies over the device voltage (VDD), see
Figure 7-3. The maximum recommended imped-
ance for analog sources is 10 kQ. As the impedance

A/D Acquisition Requirements

EQUATION 7-1:  ACQUISITION TIME

is decreased, the acquisition time may be decreased.
After the analog input channel is selected (changed),
this acquisition must be done before the conversion
can be started.

To calculate the minimum acquisition time,
Equation 7-1 may be used. This equation assumes
that 1/2 LSb error is used (1024 steps for the A/D).
The 1/2 LSb error is the maximum error allowed for
the A/D to meet its specified resolution.

To calculate the minimum acquisition time, TACQ, see
the PIC® Mid-Range Reference Manual (DS33023).

TACQ Amplifier Settling Time +
Hold Capacitor Charging Time +

Temperature Coefficient

TAMP + TcC + TCOFF
2us + TC + [(Temperature -25°C)(0.05us/°C)]

Tc = CHOLD (RIC + RSS + RS) In(1/2047)
= - 120pF (1kQ + 7kQ + 10k€) In(0.0004885)
= 16.47us
TACQ = 2us+ 16.47us + [(50°C -25°C)(0.05us/°C)
= 19.72us
Note 1: The reference voltage (VREF) has no effect on the equation, since it cancels itself out.
2: The charge holding capacitor (CHOLD) is not discharged after each conversion.
3: The maximum recommended impedance for analog sources is 10 kQ. This is required to meet the pin
leakage specification.
FIGURE 7-3: ANALOG INPUT MODEL
Voo Sampling
S VT =06V , Switch
X Rs ' ANXx Ric <1K: SS Rss:
' AAA ] Il
LS I‘ |
: : cen L | L eakaee CFISOA%CD: it
' ' . <1 = capacitance
'._ _ 5pF T vr=0.6V(}) 3 So0NA T Z120pF"
= ¢ 1 Vss

Legend: CPIN = input capacitance
VT

= threshold voltage g
| LEAKAGE = leakage current at the pin due to VDD 4\V.
various junctions 3\L

Ric = interconnect resistance 2\
SS = sampling switch
CHoOLD = sample/hold capacitance (from DAC) 567891011
Sampling Switch
(kQ)

© 2010 Microchip Technology Inc.
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9.2.3 EXTERNAL CLOCK IN

For applications where a clock is already available
elsewhere, users may directly drive the PIC12F629/
675 provided that this external clock source meets the
AC/DC timing requirements listed in Section 12.0
“Electrical Specifications”. Figure 9-2 shows how
an external clock circuit should be configured.

9.24 RC OSCILLATOR

For applications where precise timing is not a
requirement, the RC oscillator option is available. The
operation and functionality of the RC oscillator is
dependent upon a number of variables. The RC
oscillator frequency is a function of:

» Supply voltage
* Resistor (REXT) and capacitor (CEXT) values
» Operating temperature.

The oscillator frequency will vary from unit to unit due
to normal process parameter variation. The difference
in lead frame capacitance between package types will
also affect the oscillation frequency, especially for low
CEXT values. The user also needs to account for the
tolerance of the external R and C components.
Figure 9-3 shows how the R/C combination is
connected.

Two options are available for this Oscillator mode
which allow GP4 to be used as a general purpose 1/0
or to output Fosc/4.

FIGURE 9-3: RC OSCILLATOR MODE
VDD
PIC12F629/675
REXT GP5/0SC1/ Internal
T CLKIN _ }%—» Clock
CEXT 5
Vss l =
Q5| GpajoscaicLkouT

9.2.5 INTERNAL 4 MHz OSCILLATOR

When calibrated, the internal oscillator provides a fixed
4 MHz (nominal) system clock. See Electrical
Specifications, Section 12.0 “Electrical Specifica-
tions”, for information on variation over voltage and
temperature.

Two options are available for this Oscillator mode
which allow GP4 to be used as a general purpose 1/0
or to output Fosc/4.

9.2.51 Calibrating the Internal Oscillator

A calibration instruction is programmed into the last
location of program memory. This instruction is a
RETLW XX, where the literal is the calibration value.
The literal is placed in the OSCCAL register to set the
calibration of the internal oscillator. Example 9-1
demonstrates how to calibrate the internal oscillator.
For best operation, decouple (with capacitance) VDD
and Vss as close to the device as possible.

Note: 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 part as
specified in the PIC12F629/675 Program-
ming specification. Microchip Develop-
ment Tools maintain all Calibration bits to
factory settings.

EXAMPLE 9-1: CALIBRATING THE
INTERNAL OSCILLATOR
BSF STATUS, RPO ;Bank 1
CALL 3FFh ;Get the cal value
MOVWE  OSCCAL ;Calibrate
BCF STATUS, RPO ;Bank 0

9.2.6 CLKOUT

The PIC12F629/675 devices can be configured to
provide a clock out signal in the INTOSC and RC
oscillator modes. When configured, the oscillator
frequency divided by four (FOsc/4) is output on the
GP4/0SC2/CLKOUT pin. Fosc/4 can be used for test
purposes or to synchronize other logic.

DS41190G-page 56
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9.3 Reset

The PIC12F629/675 differentiates between various
kinds of Reset:

a) Power-on Reset (POR)

b) WDT Reset during normal operation
c) WDT Reset during Sleep

d) MCLR Reset during normal operation
e) MCLR Reset during Sleep

f)  Brown-out Detect (BOD)

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

* MCLR Reset

* WDT Reset

* WDT Reset during Sleep

* Brown-out Detect (BOD) Reset

They are not affected by a WDT wake-up, since this is
viewed as the resumption of normal operation. TO and
PD bits are set or cleared differently in different Reset
situations as indicated in Table 9-4. These bits are
used in software to determine the nature of the Reset.
See Table 9-7 for a full description of Reset states of all
registers.

A simplified block diagram of the on-chip Reset Circuit
is shown in Figure 9-4.

The MCLR Reset path has a noise filter to detect and
ignore small pulses. See Table 12-4 in Electrical
Specifications Section for pulse-width specification.

FIGURE 9-4: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
External
Reset
>
MCLR/
VPP pin

SLEEP

WDT WDT —

Module | Time-out
Reset

VDD Rise

Detect

Power-on Reset

Brown-out
Detect —
BODEN S a
OST/PWRT
OST A Dacet
o Chip_Reset
10-bit Ripple Counter @ R Q|—»
0SCH1/ ’7 l—‘—/
CLKIN

pin *
PWRT
o™
?e?:cglspc ~|> 10-bit Ripple Counter |7

Enable OST

Enable PWRT

See Table 9-3 for time-out situations.

Note 1: Thisis a separate oscillator from the INTOSC/EC oscillator.

© 2010 Microchip Technology Inc.
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9.3.1 MCLR

PIC12F629/675 devices have a 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.

The behavior of the ESD protection on the MCLR pin
has been altered from previous devices of this family.
Voltages applied to the pin that exceed its specification
can result in both MCLR Resets and excessive current
beyond the device specification during the ESD event.
For this reason, Microchip recommends that the MCLR
pin no longer be tied directly to VDD. The use of an RC
network, as shown in Figure 9-5, is suggested.

An internal MCLR option is enabled by setting the
MCLRE bit in the Configuration Word. When enabled,
MCLR is internally tied to VDD. No internal pull-up
option is available for the MCLR pin.

RECOMMENDED MCLR
CIRCUIT

FIGURE 9-5:

VDD

PIC12F629/675
gm
1 kQ (or greater)

- e

—= ¢1
0.1 puf
(optional, not critical)

9.3.2 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in Reset until
VDD has reached a high enough level for proper
operation. To take advantage of the POR, simply tie the
MCLR pin through a resistor to VDD. This will eliminate
external RC components usually needed to create
Power-on Reset. A maximum rise time for VDD is
required. See Electrical Specifications for details (see
Section 12.0 “Electrical Specifications”). If the BOD
is enabled, the maximum rise time specification does
not apply. The BOD circuitry will keep the device in
Reset until VDD reaches VBOD (see Section 9.3.5
“Brown-Out Detect (BOD)”).

Note: The POR circuit does not produce an
internal Reset when VDD declines.

When the device starts normal operation (exits the
Reset condition), device operating parameters (i.e.,
voltage, frequency, temperature, etc.) 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
ANGO7, “Power-up Trouble Shooting”.

9.3.3 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
time-out on power-up only, from POR or Brown-out
Detect. The Power-up Timer operates on an internal
RC oscillator. The chip is kept in Reset as long as
PWRT is active. The PWRT delay allows the VDD to
rise to an acceptable level. A Configuration bit, PWRTE
can disable (iff set) or enable (if cleared or
programmed) the Power-up Timer. The Power-up
Timer should always be enabled when Brown-out
Detect is enabled.

The Power-up Time delay will vary from chip to chip
and due to:

« VDD variation

* Temperature variation

* Process variation.

See DC parameters for details (Section 12.0 “Electri-
cal Specifications”).

9.3.4 OSCILLATOR START-UP TIMER
(OST)

The Oscillator Start-up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal
oscillator 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.
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129 AC CHARACTERISTICS: PIC12F629/675 (INDUSTRIAL, EXTENDED)

FIGURE 12-5: EXTERNAL CLOCK TIMING

0OSC1

CLKOUT

YR . @2 . o Q4 ar !

TABLE 12-1: EXTERNAL CLOCK TIMING REQUIREMENTS

P:r:m Sym Characteristic Min | Typt Max | Units Conditions
Fosc |External CLKIN Frequency” | DC | — 37 kHz |LP Osc mode
DC — 4 MHz |XT mode
DC — 20 MHz |HS mode
DC — 20 MHz |EC mode
Oscillator Frequency(? 5 — 37 kHz |LP Osc mode
— 4 — MHz |INTOSC mode
DC — 4 MHz |RC Osc mode
0.1 — 4 MHz | XT Osc mode
1 — 20 MHz |HS Osc mode
1 Tosc |External CLKIN Period(") 27 — ® us  |LP Osc mode
50 — o0 ns |HS Osc mode
50 — o0 ns |EC Osc mode
250 — o0 ns |XT Osc mode
Oscillator Period(") 27 200 us  |LP Osc mode
— 250 — ns |INTOSC mode
250 — — ns |RC Osc mode
250 — 10,000 | ns [XT Osc mode
50 — 1,000 ns |HS Osc mode
Tey Instruction Cycle Time(") 200 | Tevy DC ns |Tcy =4/Fosc
3 TosL, |External CLKIN (OSC1) High | 2* — — us |LP oscillator, Tosc L/H duty cycle
TosH |External CLKIN Low 20" | — — ns |HS oscillator, Tosc L/H duty
cycle
100 *| — — ns |XT oscillator, Tosc L/H duty cycle
4 TosR, |External CLKIN Rise — — 50* ns |LP oscillator
TosF |External CLKIN Fall — - 25* ns |XT oscillator
— — 15* ns |HS oscillator

Note 1:

These parameters are characterized but not tested.
Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.

Instruction cycle period (TcY) equals four times the input oscillator time-base period. All specified values are
based on characterization data for that particular oscillator type under standard operating conditions with the
device executing code. Exceeding these specified limits may result in an unstable oscillator operation and/or
higher than expected current consumption. All devices are tested to operate at “min” values with an external
clock applied to OSC1 pin. When an external clock input is used, the ‘max’ cycle time limit is “DC” (no clock)
for all devices.
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FIGURE 12-9:

TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS
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TABLE 12-5: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS
Param - . . "
:; Sym Characteristic Min Typt| 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 Greater of: — — ns |N =prescale value
20 or Tey + 40 (2,4, ..., 256)
N
45 |Tt1H T1CKI High Time [Synchronous, No Prescaler 0.5Tey + 20 — — ns
Synchronous, 15 — — ns
with Prescaler
Asynchronous 30 — — ns
46* | Tt1L T1CKI Low Time |[Synchronous, No Prescaler 0.5 Tcy + 20 — — ns
Synchronous, 15 — — ns
with Prescaler
Asynchronous 30 — — ns
47* | THP T1CKI Input Synchronous Greater of: — — ns |N = prescale value
Period 30 or Tey + 40 (1,2,4,8)
N
Asynchronous 60 — — ns
Ft1 Timer1 oscillator input frequency range DC — | 200" | kHz
(oscillator enabled by setting bit TTOSCEN)
48 |TCKEZtmr1 |Delay from external clock edge to timer increment 2 Tosc* — 7 —
Tosc*

*

These parameters are characterized but not tested.
1 Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are

not tested.

© 2010 Microchip Technology Inc.
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TABLE 12-8: PIC12F675 A/D CONVERTER CHARACTERISTICS:
P:r:m Sym | Characteristic Min Typt Max | Units Conditions
AO01 NR Resolution — — 10 bits bit
A02 EaBs |Total Absolute — — +1 LSb |VREF =5.0V
Error*
AO3 EiL Integral Error — — +1 LSb |VREF = 5.0V
AO4 EbL |Differential Error — — +1 LSb [No missing codes to 10 bits
VREF = 5.0V
A05 EFs |Full Scale Range 2.2* — 5.5* \%
A06 EoFr |Offset Error — — +1 LSb |VREF =5.0V
A07 EGN |Gain Error — — +1 LSb [VREF = 5.0V
A10 — Monotonicity —  |guaranteed® — — |Vss < VAIN < VREF+
A20 VREF |Reference Voltage | 2.0 — — \
A20A 25 VDD + 0.3 Absolute minimum to ensure 10-bit
accuracy
A21 VREF |Reference V High Vss — VDD \
(VDD or VREF)
A25 VAIN  [Analog Input Vss — VREF \%
Voltage
A30 ZAIN  |Recommended — — 10 kQ
Impedance of
Analog Voltage
Source
A50 IREF | VREF Input 10 — 1000 pA |During VAIN acquisition.
Current(® Based on differential of VHOLD to VAIN.
— — 10 pA |During A/D conversion cycle.

*

These parameters are characterized but not tested.
T Data in “Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

Note 1: When A/D is off, it will not consume any current other than leakage current. The power-down current spec

includes any such leakage from the A/D module.

2: VREF current is from External VREF or VDD pin, whichever is selected as reference input.

3: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.

© 2010 Microchip Technology Inc.
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FIGURE 12-11: PIC12F675 A/D CONVERSION TIMING (SLEEP MODE)
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Note 1: |If the A/D clock source is selected as RC, a time of TCy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.

TABLE 12-10: PIC12F675 A/D CONVERSION REQUIREMENTS (SLEEP MODE)

P:r:m Sym Characteristic Min Typt Max | Units Conditions
130 TAD A/D Clock Period 1.6 — — pus | VREF > 3.0V
3.0* — — pus | VREF full range
130 TAD A/D Internal RC ADCS<1:0> = 11 (RC mode)
Oscillator Period 3.0* 6.0 9.0* pus |AtVDD = 2.5V
2.0* 4.0 6.0* us |AtVDpD =5.0V
131 TcNv  |Conversion Time — 11 — TAD
(not including
Acquisition Time)(")
132 Taca |Acquisition Time (Note 2) 11.5 — us
5* — — pus | The minimum time is the amplifier
settling time. This may be used if
the “new” input voltage has not
changed by more than 1 LSb (i.e.,
4.1 mV @ 4.096V) from the last
sampled voltage (as stored on
CHOLD).
134 TGo Q4 to A/D Clock — Tosc/2+Tey| — — |Ifthe A/D clock source is selected
Start as RC, a time of Tcy is added
before the A/D clock starts. This
allows the SLEEP instruction to be
executed.

* These parameters are characterized but not tested.
1 Data in “Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

Note 1: ADRES register may be read on the following TcY cycle.
2: See Section 7.1 “A/D Configuration and Operation” for minimum conditions.
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FIGURE 13-13: TYPICAL Ipp WITH CVREF ENABLED vs. VDD OVER TEMP (-40°C TO +125°C)
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FIGURE 13-14: TYPICAL Ipp WITH WDT ENABLED vs. VDD OVER TEMP (-40°C TO +125°C)
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NOTES:
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THE MICROCHIP WEB SITE

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

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

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

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

CUSTOMER CHANGE NOTIFICATION
SERVICE

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

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

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

+ Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

» Development Systems Information Line

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

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

© 2010 Microchip Technology Inc.
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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 prod-
uct. 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 areply? Y N

Device: PIC12F629/675 Literature Number: DS41190G
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. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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