
On the lower end of the per-
formance spectrum, many

widely available and inexpensive
microcontrollers pay for their small
pc-board footprints by omitting func-
tions. For example, most low-end
processors provide only one external-
interrupt input pin and only one
address vector in memory for the serv-
ice routine that processes external
IRQs (interrupt requests). However, a

project occasionally requires that sev-
eral interrupt-service programs must
process multiple external interrupts
from various sources. Cost and inven-
tory constraints may make it undesir-
able to choose another microcon-
troller whose only advantage is the
availability of a few more interrupt
pins.

For example, Freescale Semicon-
ductor’s (www.freescale.com) popular

Nitron family of flash-memory micro-
controllers, such as the MC68HC-
908QT and QY, offer only one IRQ
input pin. You can use one-time-pro-
grammable versions of the family,
such as the MC68HC705KJ1 or MC-
68HC705J1A, that offer five exter-
nal-interrupt inputs but omit some of
the family’s valuable functions, such
as flash memory, built-in analog-to-
digital conversion, and an advanced
instruction set. You could also select
a larger microcontroller, such as the
MC68HC908JL3, from the same
product family to gain eight external-
interrupt inputs at the expense of sig-
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inductors’ values by an order of mag-
nitude, which would increase the
inductors’ dimensions and costs. An
alternative design approach could use
cascaded active-RC filters, which
would pave the way for their inclusion
into completely integrated composite-
audio filters.EDN
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Kurzrok, Richard M, “Simple Lab-

Built Test Accessories for RF, IF,
Baseband, and Audio,” High Frequen-
cy Electronics, May 2003, pg 60.

TABLE 2 FILTER INSERTION LOSS
Frequency Insertion loss Frequency Insertion loss

(kHz) (dB) (MHz) (dB)
0.04 45.2 0.1 42.3
0.07 35.4 0.3 60
0.1 29.4 0.5 60
0.2 17.3 1 55.5
0.3 10.9 2 52.2
0.5 5.5 3 51.1
1 2.7 4 56.2
2 2 5 60
5 1.9 10 46.5

10 2.1 25 44
15 2.7 50 40.5
20 4.5 100 39.5
30 11.7 150 45
50 24.5 200 44

Figure 1 A highpass filter and two lowpass filters help reduce or eliminate low-frequency hum and high-frequency noise
from audio signals.
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nificant increases in cost and pc-board
area.

This Design Idea offers an alternative
that retains the small processor and
adds extra interrupt inputs. The tech-
nique involves applying the interrupt
signals to an AND gate to generate an
IRQ signal and using the microcon-
troller’s inputs to recognize the inter-
rupt’s source. For example, consider the
four external-interrupt sources in Fig-
ure 1. If you apply no interrupt signals
and if all of the AND gate’s inputs rest
at logic ones, the IRQ level also
remains at logic one. Applying an inter-
rupt signal (a logic-zero level) to any
one of four inputs, INT1 through
INT4, drives the gate’s output to a low
level and triggers the interrupt. The
interrupt-service routine recognizes
the interrupt’s source by testing the lev-
els of input pins PA0, PA1, PA4, and
PA5 and executing the corresponding
interrupt-service routine.

The MC68HC908QY2 microcon-
troller, IC1, includes built-in pullup

resistors that eliminate the need for
external resistors, and you can use an
inexpensive and readily available
74LS21 for IC2. For demonstration pur-
poses, this circuit displays the address
of an incoming interrupt by lighting
one of four corresponding LED indica-
tors for 3 sec. The software routine in

Listing 1 that assigns a priority to each
interrupt uses the standard set of assem-
bler instructions and can apply to any
microcontroller. You can download
Listing 1, as well as the sample’s assem-
bler code and its accompanying table of
equations (Listing 2), from www.edn.
com/060302di1.EDN

Figure 1 An external AND gate plus a software routine expand a microcon-
troller’s single interrupt input into four inputs.
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Part No. Resolution
bit

Channels
#

Sampling Rate
ksps

Supply Current
mA

Supply Voltage
V

Package

AS1530 12 8 400 2.8 4.5 to 5.5 TSSOP-20
AS1531 12 8 300 2.2 2.7 to 3.6 TSSOP-20
AS1532 12 4 400 2.8 4.5 to 5.5 TSSOP-16
AS1533 12 4 300 2.2 2.7 to 3.6 TSSOP-16
AS1520 10 8 400 2.8 4.5 to 5.5 TSSOP-20
AS1521 10 8 300 2.2 2.7 to 3.6 TSSOP-20
AS1522 10 4 400 2.8 4.5 to 5.5 TSSOP-16
AS1523 10 4 300 2.2 2.7 to 3.6 TSSOP-16
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