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Obsolete

HC08

8-Bit

8MHz

LVD, POR, PWM
5
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FLASH

128 x 8

2.7V ~ 5.5V
A/D 6x10b

Internal

-40°C ~ 125°C (TA)

Surface Mount

8-VDFN Exposed Pad

8-DFN-EP (4x4)
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They are called "embedded" because they are embedded
within electronic devices to control various functions,
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Microcontrollers are crucial in modern electronics,
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Chapter 8
External Interrupt (IRQ)

8.1 Introduction

The IRQ (external interrupt) module provides a maskable interrupt input.

IRQ functionality is enabled by setting configuration register 2 (CONFIG2) IRQEN bit accordingly. A zero
disables the IRQ function and IRQ will assume the other shared functionalities. A one enables the IRQ
function. See Chapter 5 Configuration Register (CONFIG) for more information on enabling the IRQ pin.

The IRQ pin shares its pin with general-purpose input/output (1/0O) port pins. See Figure 8-1 for port
location of this shared pin.

8.2 Features

Features of the IRQ module include:
« A dedicated external interrupt pin IRQ
* |IRQ interrupt control bits
* Programmable edge-only or edge and level interrupt sensitivity
» Automatic interrupt acknowledge
* Internal pullup device

8.3 Functional Description

A low level applied to the external interrupt request (IRQ) pin can latch a CPU interrupt request. Figure 8-2
shows the structure of the IRQ module.

Interrupt signals on the IRQ pin are latched into the IRQ latch. The IRQ latch remains set until one of the
following actions occurs:
* IRQ vector fetch. An IRQ vector fetch automatically generates an interrupt acknowledge signal that
clears the latch that caused the vector fetch.
» Software clear. Software can clear the IRQ latch by writing a 1 to the ACK bit in the interrupt status
and control register (INTSCR).
* Reset. A reset automatically clears the IRQ latch.

The external IRQ pin is falling edge sensitive out of reset and is software-configurable to be either falling
edge or falling edge and low level sensitive. The MODE bit in INTSCR controls the triggering sensitivity
of the IRQ pin.
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Low-Power Modes

In wait mode, the CPU clocks are inactive. Refer to the wait mode subsection of each module to see if the
module is active or inactive in wait mode. Some modules can be programmed to be active in wait mode.

Wait mode can also be exited by a reset (or break in emulation mode). A break interrupt during wait mode
sets the SIM break stop/wait bit, SBSW, in the break status register (BSR). If the COP disable bit, COPD,
in the configuration register is 0, then the computer operating properly module (COP) is enabled and
remains active in wait mode.

Figure 13-15 and Figure 13-16 show the timing for wait recovery.

ADDRESS BUS $6E0B \ secoc ) soorF ) soore ) soorD ) soorc )
DATABUS $A6 ) $A6 | $A6 | ot | soB ) seE | X '
EXITSTOPWAIT |

NOTE: EXITSTOPWAIT = RST pin OR CPU interrupt

Figure 13-15. Wait Recovery from Interrupt

32 32
CYCLES CYCLES

ADDRESS BUS $6E0B XX)O(X: W 3 } XXX)()(XXXX)(X RSTVCTH { RSTVCTL )
,
oumasus wao)_wio ) v )] } I . .
BER

1. RST is only available if the RSTEN bit in the CONFIG1 reglster is set.
Figure 13-16. Wait Recovery from Internal Reset

13.7.2 Stop Mode

In stop mode, the SIM counter is reset and the system clocks are disabled. An interrupt request from a
module can cause an exit from stop mode. Stacking for interrupts begins after the selected stop recovery
time has elapsed. Reset or break also causes an exit from stop mode.

The SIM disables the oscillator signals (BUSCLKX2 and BUSCLKX4) in stop mode, stopping the CPU
and peripherals. If OSCENINSTOP is set, BUSCLKX2 will remain running in STOP and can be used to
run the AWU. Stop recovery time is selectable using the SSREC bit in the configuration register 1
(CONFIG1). If SSREC is set, stop recovery is reduced from the normal delay of 4096 BUSCLKX4 cycles
down to 32. This is ideal for the internal oscillator, RC oscillator, and external oscillator options which do
not require long start-up times from stop mode.

NOTE
External crystal applications should use the full stop recovery time by
clearing the SSREC bit.
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Timer Interface Module (TIM)
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Electrical Specifications

16.8 3-V DC Electrical Characteristics

Characteristic( Symbol Min Typ® Max Unit
Output high voltage
ILoad = —0.6 MA, all I/O pins v Vpp—0.3 — —
ILoaq = —4.0 mA, all /O pins OH Vpp—1.0 — — v
ILoad = —10.0 mA, PTAO, PTA1, PTA3-PTA5 only Vpp—0.8 — —
Maximum combined Igy (all I/O pins) loHT — — 50 mA
Output low voltage
I oag = 0.5 MA, all I/O pins _ _ 0.3
lLoag = 6.0 i VoL Vv
Load = 6.0 mA, all I/O pins — — 1.0
ILoag = 10.0 mA, PTAO, PTA1, PTA3-PTAS5 only — — 0.8
Maximum combined I (all I/O pins) loHL — — 50 mA
Input high voltage Vv 7%V . Vv
PTAO-PTAS5, PTBO-PTB7 IH 0-7x Vop DD v
Input low voltage
PTAO-PTAS5, PTBO-PTB7 Vi Vss - 0-3xVop v
Input hysteresis(®) Vihvs 0.06 x Vpp — — v
DC injection current, all ports*) ling —2 — +2 mA
Total dc current injection (sum of all 1/0)®*) lingTOT -25 — +25 mA
Ports Hi-Z leakage current I -1 +0.1 +1 pA
Capacitance
P . 3) CiN — — 8 pF
Ports (as input)
POR rearm voltage VpoRr 750 — — mvV
POR rise time ramp rate(®)(®) Rpor 0.035 — — V/ms
Monitor mode entry voltage ) Vst Vpp +2.5 — Vpp +4.0 Vv
Pullup resistors(® R 16 6 36 .
PTAO-PTA5, PTBO-PTB7 U
Pulldown resistors(”) R
1 2 kQ
PTAO-PTA5 PD 6 6 36
Low-voltage inhibit reset, frip falling voltage V1RiPF 2.40 2.55 2.70 \Y
Low-voltage inhibit reset, trip rising voltage(®) VTRIPR 2.475 2.625 2.775 \%
Low-voltage inhibit reset/recover hysteresis Vhys — 75 — mV

. Guaranteed by design, not tested in production.

abhowNn =

Vpp is reached.
. Rpy is measured at Vpp =3.0 V

N o
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.Vpp =2.710 3.3 Vdc, Vgg =0 Vdc, Ty = T to Ty, unless otherwise noted.
. Typical values reflect average measurements at midpoint of voltage range, 25¢C only.
. Values are based on characterization results, not tested in production.

. Rpp is measured at Vpp = 3.0 V, Pulldown resistors only available when KBIx is enabled with KBIXPOL =1.
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. If minimum Vpp is not reached before the internal POR reset is released, the LVI will hold the part in reset until minimum








































