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Low-cost mCs, such as Motorola’s 68HC705 Series, offer great
simplicity at the expense of some useful functions—notably,
serial data transmission. Unlike their predecessors, these mCs
do not have serial communication interfaces (SCIs), serial
peripheral interfaces (SPIs), or simple serial I/O ports (SIOPs).
This method describes how you can overcome this deficien-
cy by creating an asynchronous serial interface through mC
software. The most obvious way to effect the interface is to
use pulse-width coding to differentiate the start pulse and the
logic 1 and 0 pulses. You can use any value of pulse-width
ratio, depending on your design objectives. This application
uses the 1-to-2-to-3 ratio, slightly modified for easy pro-
gramming. So, logic 0, start, and logic 1 have widths of 0.75,
1.25, and 1.75 msec, respectively (Figure 1).

This example uses 68HC705J1A mCs. The information to
transmit accumulates in the output data register of the trans-
mitting mC (Figure 2). The data-transmission subroutine
(Listing 1 shows a fragment) generates the start pulse, which
is followed by an 8-bit data word that reflects the state of the

output data register. This pulse sequence goes, LSB-first, to the
data-in input of the receiving mC. In the mC transmitter, you
can use any output pin as data out. In the mC receiver, you
can use any one of the four lower PortA pins (PA0 through
PA3) as data in.

You should program the input pins as positive-edge, exter-
nal-interrupt inputs. Because pins PA0 to PA3 combine in a
logic-OR operation in the mC, you should connect the
unused pins to ground to avoid false interruption. You should
disable the IRQ pin by connecting it to 5V. The external-inter-
rupt subroutine (Listing 2) restores the data word, which can
generate the proper response according to your design objec-
tives. Listing 3 shows a fragment of the receiver routine. The
program’s watchdog utility lights a red LED to indicate that
the communication link between the mCs is broken or that it
received the wrong sequence. The method also applies to
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Single wire connects microcontrollers
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Pulse-width ratios provide a convenient way to transmit seri-
al data between mmCs lacking communications amenities.

With the help of some mmC software, a simple one-wire con-
nection provides serial communications between low-cost
mmCs.

LISTING 1—TRANSMITTER-PROGRAM
FRAGMENT
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Photo-flash and strobe devices operate by discharging a high-
voltage capacitor into a bulb. Charging the capacitor from a
battery or other low-voltage source requires a step-up dc/dc
converter to boost the voltage, typically to 300V. One way to
generate the high voltage is to use a flyback converter. The
circuit in Figure 1 provides a simple and reliable way to
charge a high-voltage capacitor. The flyback converter per-
forms two functions: It boosts the low-voltage input and pro-
vides isolation between the input (battery) and output (high
voltage). Its main components are the power transformer; the
output diode; the output capacitor; and the MIC3172 con-
troller chip, which combines the switching transistor, volt-
age regulator, and control logic.

The transformer stores energy when the internal transistor

of the MIC3172 turns on, allowing current to flow through
the transformer’s primary. When the transistor turns off, the
stored energy flows through the output rectifying diode and
into the capacitor. The voltage across the capacitor increases
with each switching cycle until it reaches the preset voltage.
The resistive divider R2/R2/R3 and the 1.24V reference in the
IC determine the preset output voltage: VOUT=
VREF(R1+R2+R3)/R3.

Once the capacitor voltage reaches the preset value, the
MIC3172 stops switching. Current flow in the output com-
ponents cause the capacitor to discharge. The MIC3172 pro-
vides occasional energy pulses that keep the capacitor fully
charged. When the capacitor discharges into the bulb, the
charging process repeats. D1 and D2 clamp any voltage spikes

Photo-flash charger minimizes parts count
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wireless applications with minor modifications. You can
download the complete listings from EDN’s Web site,
www.ednmag.com. At the registered-user area, go into the
Software Center to download the files from DI-SIG, #2265.
(DI #2265). e
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LISTING 3—RECEIVER-PROGRAM FRAGMENT

LISTING 2—EXTERNAL-INTERRUPT
SUBROUTINE




