PIC12F508/509/16F505

7.2 Oscillator Configurations

7.21 OSCILLATOR TYPES

The PIC12F508/509/16F505 devices can be operated
in up to six different oscillator modes. The user can
program up to three Configuration bits (FOSC<1:0>
[PIC12F508/509], FOSC<2:0> [PIC16F505]). To select
one of these modes:

e LP: Low-Power Crystal
« XT: Crystal/Resonator
* HS: High-Speed Crystal/Resonator

(PIC16F505 only)
* INTRC: Internal 4 MHz Oscillator
* EXTRC: External Resistor/Capacitor

* EC: External High-Speed Clock Input
(PIC16F505 only)
7.2.2 CRYSTAL OSCILLATOR/CERAMIC

RESONATORS

In HS (PIC16F505), XT or LP modes, a crystal or
ceramic resonator is connected to the (GP5/RB5)/
OSC1/(CLKIN) and (GP4/RB4)/OSC2/(CLKOUT) pins
to establish oscillation (Figure 7-1). The PIC12F508/
509/16F505 oscillator designs require 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 HS (PIC16F505), XT or LP
modes, the device can have an external clock source
drive the (GP5/RB5)/OSC1/CLKIN pin (Figure 7-2).
When the part is used in this fashion, the output drive
levels on the OSC2 pin are very weak. This pin should
be left open and unloaded. Also, when using this mode,
the external clock should observe the frequency limits
for the clock mode chosen (HS, XT or LP).

Note 1: This device has been designed to per-
form to the parameters of its data sheet.
It has been tested to an electrical
specification designed to determine its
conformance with these parameters.
Due to process differences in the
manufacture of this device, this device
may have different performance charac-
teristics than its earlier version. These
differences may cause this device to
perform differently in your application
than the earlier version of this device.

2: The user should verify that the device
oscillator starts and performs as
expected. Adjusting the loading capacitor
values and/or the Oscillator mode may
be required.
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Note 1: See Capacitor Selection tables for
recommended values of C1 and C2.
2:  Aseries resistor (RS) may be required for AT
strip cut crystals.
3: RF approx. value = 10 MQ.
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TABLE 7-1: CAPACITOR SELECTION FOR
CERAMIC RESONATORS -
PIC12F508/509/16F505(1)

Osc | Resonator | Cap. Range | Cap. Range
Type Freq. C1 C2
XT 4.0 MHz 30 pF 30 pF
HS@ | 16 MHz 10-47 pF 10-47 pF
Note 1: These values 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.
2: PIC16F505 only.

DS41236D-page 42

Preliminary

© 2007 Microchip Technology Inc.




PIC12F508/509/16F505

FIGURE 7-3: EXTERNAL PARALLEL
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TABLE 7-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR -
PIC12F508/509/16F505()

Osc | Resonator | Cap. Range | Cap. Range
Type Freq. Cc1 Cc2
LP 32 kHz(" 15 pF 15 pF
XT 200 kHz 47-68 pF 47-68 pF
1 MHz 15 pF 15 pF
4 MHz 15 pF 15 pF
HsS®) | 20 MHz 15-47 pF 15-47 pF
Note 1: For VDD >4.5V,C1=C2=30pFis
recommended.

2: These values are for design guidance
only. Rs may be required to avoid over-
driving crystals with low drive level specifi-
cation. Since each crystal has its own
characteristics, the user should consult
the crystal manufacturer for appropriate
values of external components.

3: PIC16F505 only.

7.2.3 EXTERNAL CRYSTAL OSCILLATOR
CIRCUIT

Either a prepackaged oscillator or a simple oscillator
circuit with TTL gates can be used as an external
crystal oscillator circuit. Prepackaged oscillators
provide a wide operating range and better stability. A
well-designed crystal oscillator will provide good perfor-
mance with TTL gates. Two types of crystal oscillator
circuits can be used: one with parallel resonance, or
one with series resonance.

Figure 7-3 shows implementation of a parallel resonant
oscillator circuit. The circuit is designed to use the fun-
damental frequency of the crystal. The 74AS04 inverter
performs the 180-degree phase shift that a parallel
oscillator requires. The 4.7 kQ resistor provides the
negative feedback for stability. The 10 kQ potentiome-
ters bias the 74AS04 in the linear region. This circuit
could be used for external oscillator designs.
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Figure 7-4 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental
frequency of the crystal. The inverter performs a 180-
degree phase shift in a series resonant oscillator
circuit. The 330 Q resistors provide the negative
feedback to bias the inverters in their linear region.
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724 EXTERNAL RC OSCILLATOR

For timing insensitive applications, the RC device
option offers additional cost savings. The RC oscillator
frequency is a function of the supply voltage, the resis-
tor (REXT) and capacitor (CEXT) values, and the operat-
ing temperature. In addition to this, the oscillator
frequency will vary from unit-to-unit due to normal pro-
cess parameter variation. Furthermore, 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 take into account
variation due to tolerance of external R and C
components used.

Figure 7-5 shows how the R/C combination is con-
nected to the PIC12F508/509/16F505 devices. For
REXT values below 3.0 kQ, the oscillator operation may
become unstable, or stop completely. For very high
REXT values (e.g., 1 MQ), the oscillator becomes
sensitive to noise, humidity and leakage. Thus, we
recommend keeping REXT between 5.0kQ and
100 kQ.
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