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Figure 2-2   MC68HC05X16 Ôjump to any addressÕ schematic diagram
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MODES OF OPERATION AND PIN DESCRIPTIONS

2
2.3 Pin descriptions

2.3.1 VDD and VSS

Power is supplied to the microcontroller using these two pins. VDD is the positive supply and VSS
is ground.

It is in the nature of CMOS designs that very fast signal transitions occur on the MCU pins. These
short rise and fall times place very high short-duration current demands on the power supply. To
prevent noise problems, special care must be taken to provide good power supply bypassing at
the MCU. Bypass capacitors should have good high-frequency characteristics and be as close to
the MCU as possible. Bypassing requirements vary, depending on how heavily the MCU pins are
loaded.

2.3.2 IRQ 

This is an input-only pin for external interrupt sources. Interrupt triggering is selected using the
INTP and INTN bits in the miscellaneous register, to be one of four options detailed in Table 10-3.
In addition, the external interrupt facility (IRQ) can be disabled using the INTE bit in the
Miscellaneous register (see Section 3.8). It is only possible to change the interrupt option bits in
the miscellaneous register while the I-bit is set. Selecting a different interrupt option will
automatically clear any pending interrupts. Further details of the external interrupt procedure can
be found in Section 10.2.3.2.

The IRQ pin contains an internal Schmitt trigger as part of its input to improve noise immunity. A
high voltage detector is provided on this pin to select modes of operation other than single-chip
mode. See Section 2.1.

2.3.3 RESET 

This active low I/O pin is used to reset the MCU. Applying a logic zero to this pin forces the device
to a known start-up state. An external RC-circuit can be connected to this pin to generate a
power-on reset (POR) if required. In this case, the time constant must be great enough (at least
100ms) to allow the oscillator circuit to stabilise. This input has an internal Schmitt trigger to
improve noise immunity. When a reset condition occurs internally, i.e. from the COP watchdog, the
RESET pin provides an active-low open drain output signal that may be used to reset external
hardware.
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4.5.5 Data direction registers (DDRA, DDRB and DDRC)

Writing a Ô1Õ to any bit conÞgures the corresponding port pin as an output; conversely, writing any
bit to Ô0Õ conÞgures the corresponding port pin as an input.

Reset clears these registers, thus conÞguring all ports as inputs.

4.6 Other port considerations

All output ports can emulate Ôopen-drainÕ outputs. This is achieved by writing a zero to the relevant
output port latch. By toggling the corresponding data direction bit, the port pin will either be an
output zero or tri-state (an input). This is shown diagrammatically in Figure 4-3.

When using a port pin as an Ôopen-drainÕ output, certain precautions must be taken in the user
software. If a read-modify-write instruction is used on a port where the Ôopen-drainÕ is assigned and
the pin at this time is programmed as an input, it will read it as a ÔoneÕ. The read-modify-write
instruction will then write this ÔoneÕ into the output data latch on the next cycle. This would cause
the Ôopen-drainÕ pin not to output a ÔzeroÕ when desired.

Note: ÔOpen-drainÕ outputs should not be pulled above VDD.  

Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0State
on reset

Port A data direction (DDRA) $0004 0000 

Port B data direction (DDRB) $0005 0000 

Port C data direction (DDRC) $0006 0000 
MC68HC05X
Re
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5.3.9 MCAN output control register (COCNTRL)

This register allows the setup of different output driver conÞgurations under software control. The
user may select active pull-up, pull-down, ßoat or push-pull output.

Note: This register can only be accessed when the reset request bit in the CCNTRL register
is set.      

OCM1 and OCM0 Ñ Output control mode bits

The values of these two bits determine the output mode, as shown in Table 5-4.

Note: The transmit clock (txclk) is used to indicate the end of the bit time and will be high during
the SYNC_SEG.

For all the following modes of operation, a dominant bit is internally coded as a zero, a
recessive as a one. The other output control bits are used to determine the actual
voltage levels transmitted to the MCAN bus for dominant and recessive bits.

Biphase mode

If the CAN modules are isolated from the bus lines by a transformer then the bit stream has to be
coded so that there is no resulting dc component. There is a ßip-ßop within the MCAN that keeps
the last dominant conÞguration; its direct output goes to TX0 and its complement to TX1. The
ßip-ßop is toggled for each dominant bit; dominant bits are thus sent alternately on TX0 and TX1;
i.e. the Þrst dominant bit is sent on TX0, the second on TX1, the third on TX0 and so on. During
recessive bits, all output drivers are deactivated (i.e. high impedance).

Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0State
on reset

MCAN output control (COCNTRL)$0028 OCTP1 OCTN1OCPOL1OCTP0 OCTN0OCPOL0OCM1 OCM0 UndeÞned

Table 5-4   Output control modes

OCM1 OCM0 Function
0 0 Biphase mode
0 1 Not used

1 0
Normal mode 1
Bit stream transmitted on both TX0 and TX1

1 1
Normal mode 2
TX0 - bit sequence
TX1 - bus clock (txclk)
MC68HC05X
Re
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Figure 6-4   Timer state timing diagram for output compare

Figure 6-5   Timer state timing diagram for timer overßow
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7.10 SCI synchronous transmission

The SCI transmitter allows the user to control a one way synchronous serial transmission. The
SCLK pin is the clock output of the SCI transmitter. No clocks are sent to that pin during start bit
and stop bit. Depending on the state of the LBCL bit (bit 0 of SCCR1), clocks will or will not be
activated during the last valid data bit (address mark). The CPOL bit (bit 2 of SCCR1) allows the
user to select the clock polarity, and the CPHA bit (bit 1 of SCCR1) allows the user to select the
phase of the external clock (see Figure 7-8, Figure 7-9 and Figure 7-10).

During idle, preamble and send break, the external SCLK clock is not activated.

These options allow the user to serially control peripherals which consist of shift registers, without
losing any functions of the SCI transmitter which can still talk to other SCI receivers. These options
do not affect the SCI receiver which is independent of the transmitter.

The SCLK pin works in conjunction with the TDO pin. When the SCI transmitter is disabled
(TE = 0), the SCLK and TDO pins go to the high impedance state.

Note: The LBCL, CPOL and CPHA bits have to be selected before enabling the transmitter to
ensure that the clocks function correctly. These bits should not be changed while the
transmitter is enabled.   

Figure 7-8   SCI example of synchronous and asynchronous transmission
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9
ANALOG TO DIGITAL CONVERTER

The analog to digital converter system consists of a single 8-bit successive approximation
converter and a sixteen channel multiplexer. Eight of the channels are connected to the
PD0/AN0 — PD7/AN7 pins of the MC68HC05X16 and the other eight channels are dedicated to
internal reference points for test functions. The channel input pins do not have any internal output
driver circuitry connected to them because such circuitry would load the analog input signals due
to output buffer leakage current. There is one 8-bit result data register (address $08) and one 8-bit
status/control register (address $09).

The A/D converter is ratiometric and two dedicated pins, VRH and VRL, are used to supply the
reference voltage levels for all analog inputs. These pins are used in preference to the system
power supply lines because any voltage drops in the bonding wires of the heavily loaded supply
pins could degrade the accuracy of the A/D conversion. An input voltage equal to or greater than
VRH converts to $FF (full scale) with no overßow indication and an input voltage equal to VRL
converts to $00. 

The A/D converter can operate from either the bus clock or an internal RC type oscillator. The
internal RC type oscillator is activated by the ADRC bit in the A/D status/control register (ADSTAT)
and can be used to give a sufÞciently high clock rate to the A/D converter when the bus speed is too
low to provide accurate results. When the A/D converter is not being used it can be disconnected,
by clearing the ADON bit in the ADSTAT register, in order to save power (see Section 9.2.3). 

For further information on A/D converter operation please refer to the M68HC11 Reference
Manual Ñ M68HC11RM/AD. 

9.1 A/D converter operation

The A/D converter consists of an analog multiplexer, an 8-bit digital to analog converter capacitor
array, a comparator and a successive approximation register (SAR) (see Figure 9-1).

There are eleven options that can be selected by the multiplexer; AN0—AN7, VRH, (VRH+VRL)/2
or VRL. Selection is done via the CHx bits in the ADSTAT register (see Section 9.2.3). AN0—AN7
are the only input points for A/D conversion operations; the others are reference points that can be
used for test purposes.
MC68HC05X16  ANALOG TO DIGITAL CONVERTER
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The watchdog system can be automatically enabled, following power-on or external reset, via a
mask option (see Section 1.2), or it can be enabled by software by writing a Ô1Õ to the WDOG bit in
the miscellaneous register at $000C (see Section 10.1.2). Once enabled, the watchdog system
cannot be disabled by software (writing a ÔzeroÕ to the WDOG bit has no effect at any time). In
addition, the WDOG bit acts as a reset mechanism for the watchdog counter. Writing a Ô1Õ to this
bit clears the counter to its initial value and prevents a watchdog timeout.

WDOG Ñ Watchdog enable/disable

The WDOG bit can be used to enable the watchdog timer previously disabled by a mask option.
Following a watchdog reset the state of the WDOG bit is as deÞned by the mask option speciÞed.

1 (set) — Watchdog enabled and counter cleared.

0 (clear) — The watchdog cannot be disabled by software; writing a zero to this 
bit has no effect. 

The divide-by-7 watchdog counter will generate a main reset of the chip when it reaches its Þnal
state; seven clocks are necessary to bring the watchdog counter from its clear state to its Þnal
state. This reset appears after time tDOG since the last clear or since the enable of the watchdog
counter system. The watchdog counter, therefore, has to be cleared periodically, by software, with
a period less than tDOG.

The reset generated by the watchdog system is apparent at the RESET pin (see Figure 10-3). The
RESET pin level is re-entered in the control logic, and when it has been maintained at level ÔzeroÕ
for a minimum of tDOGL, the RESET pin is released. 

Figure 10-3   Watchdog system block diagram
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