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MICRO-MON steps the target sys-
temn twice per second as long as
the Step switch remains de-
pressed. This powerful feature al-
lows you to observe all bus
activity, thereby enabling you to
easily debug both hardware and
firmware.

Another feature allows you to
stop the target system on a spe-
cific address pattern, data pat-
tern, or combination thereof.
MICRO-MON has a three-posi-
tion switch for each address and
data bit, so each bit can be pro-
grammed to match on a high,
low, or don't care. An external
connector carries the MATcH
signal, which can be used to trig-
ger a scope or other device.
MICRO-MON has its own power
supply, so it does not consume
power from the target system.
Also, to reduce cost, or if the
match capability is not required,
the unit can be depopulated for 8-
bit-only operation.

Theory of operation

MICRO-MON consists of three
major circuits that we’ll discuss
separately: Display, Single-step,
and Match.

Display Circuit. The display
circuit, shown in Fig. 1, consists
of inverting buffers IC1-IC4. Ad-
dress and data lines from the tar-
get system feed the buffers via
the IC clip. The buffers feed ad-
dress and data buses used by the
rest of the system. In addition,
the output of each buffer drives
the cathodes of the display LED’s
via 470-ohm current-limiting re-
sistors (those resistors are con-
tained in resistor networks
RN1-RN4).

A unique feature of the display
circuit is the Floating Line In-
dicator, which identifies open
and floating lines by blinking the
associated LED. Blinking is ac-
complished by connecting the in-
put side of each buffer to a 2-Hz
oscillator via a 47K resistor (con-
tained in resistor networks
RN5-RN8). The inputs of HCT
buffers IC1-IC4 are high-imped-
ance types, so open or floating
inputs will easily allow the 47K
resistors to couple the 2-Hz sig-
nal into the circuit. On the other
hand, if an input is not floating
or open, but is high or low, the
logic level will override the 2-Hz
signal, clamp the buffer either
high or low, and display the corre-
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sponding state in the appropriate
LED.

Single-step Circuit. This cir-
cuit consists of the logic shown
in Fig. 2. Switch S1 selects one of
four stepping functions (Run,
Stop, Step, Autostep), all of
which are executed by control-
ling the WarT or READY line of the
target microprocessor. Switch S1
is special: It is an SPDT type with
a center “off” position, and a
spring return on only one side
(Step).

Here are the four steppin
functions: Run—With S1 in the
“run” position, the warr line is
unaffected by MICRO-MON, so
the target microprocessor runs
at full speed. Stop—With S1 in
the center “off” position, the warr
line is asserted, so the target mi-
croprocessor halts. In this state,
MICRO-MON displays current
address and data lines. Step—By
moving Sl into the “step” posi-
tion and releasing it, one-shot
IC5-a fires once, thus allowing
the microprocessor to execute a
single operation. The time con-
stant of the one-shot is adjusta-
ble and must be set for the
particular microprocessor and
clock rate. The combination of
IC6-a, R2, and C2 form a filter
that prevents switch bounce
from falsely triggering IC5-a.
Autostep—If S1 remains de-
pressed, the delay generated by
R7 and C3 expires, which in turn
allows the 2-Hz oscillator signal
(generated by IC6-d, R1, and C1)
to feed into the one-shot via IC7-c
and IC6-e. Thus the one-shot will
be retriggered twice per second
aslong as step-switch S1 remains
depressed.

Match circuit. As shown in
Fig. 3, four cascaded octal com-
parators (IC9-IC12) generate the
MATCH signal, which is enabled or
disabled by S34, MATCH ENABLE.
Each address and data line has a
corresponding three-position
switch (S2—S33) that is used to
specify a match on O, 1, or X
{don’t care).

Lets see how the comparators
work. Each address or data line is
always connected to one leg of a
comparator; a switch determines
the connection to the other leg of
the comparator. For the “don’t
care’” position (down), the two
comparator inputs are shorted
together, forcing a match. For a
match on 1, the switch grounds
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FIG. 4—CABLE AND CONNECTOR WIRING diagram; J1-a accepts 8-bit devices, J1-b
accepts 16-bit devices.

the corresponding input. For a
match on O, the switch is not
connected at all, so the input is
pulled up through a 47K resistor
{contained in RN9—-RN12). (Re-
member, the buffered data is in-
verted, which explains the nega-
tive logic.)

The output of the cascaded
match logic feeds into the single-
step circuit (shown back in Fig.
1) and, when enabled by S34, can
be used to stop the micro-
processor on a specific pattern.
Note also that the marcH signal is
buffered by IC8-c and delivered to
J3 for use as a sync or trigger
signal.

That completes the description

FIG. 5—THE FINISHED BOARD will look
something like this. We’'ll start building
the Micro Monitor next month.

of the logic portion of the circuit.
Figure 4 shows wiring details for
the power supply and the test
connectors. The power supply
consists of a 6-volt DC wall trans-
former feeding a 7805 regulator.
Header J1-a is a dual-row 32-pin
connector for 28-and 32-pin IC’s.
and J1-b is a 40-pin unit for 40-
pin IC’s.

Next month

Unfortunately we've run out of
space. Therefore the rest of this
story is going to have to wait until
next month. We have finished
our discussion on how the cir-
cuitry works, so next month we’ll
start right in with building the
Micro Monitor. (By the way, a
photo of what the finished board
looks like is shown in Fig. 5.) In
the meantime, we've given you
the parts list and a source for the
parts and PC boards. So if you're
anxious to being building the
Micro Monitor, we recommend
that you start gathering together
all of the parts and a PC board.
We'll provide foil patterns for the
double-sided board next month if
you want to make your own. R-E
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