Project

A Smart Weather Monitor

(Part1V)

Construction details for A/D Memory Expansion and
Keyboard modules, sensor/cable fabrication and chassis work

By Tom Fox

l ast month, we explained how
the A/D Memory Expansion
modules work in concert

with the CPU and Display modules

coveredin Parts I and II. In this latest
installment, our focus is on wiring of
the A/D and Keyboard printed-cir-
cuit boards, chassis work, and put-
ting together the sensor/cable ar-
rangements required for taking tem-
perature, light and humidity readings
with WISARD. In the final install-
ment, which will be presented next
month, we will discuss placement of
the sensors to obtain the most accu-
rate and reliable readings, getting

WISARD up and running and.some

hardware and software modifica-

tions you can make to expand upon

WISARD’s basic configuration.

Construction

Use of printed-circuit boards for
these two modules is highly recom-
mended because the A/D Memory
Expansion module circuitry is quite
complex and the Keyboard module
will be subjected to mechanical
stresses under normal keying pres-
sure. Of course, if you prefer, you
can assemble the circuitry on perfor-
ated board that has holes on 0.1-inch
centers and suitable Wire Wrap or/
and soldering hardware instead of pc
boards if you wish, but be extra care-
ful with wire runs, especially on the.
A/D board. Also, whichever board
medium you choose, use sockets for
all DIP ICs.
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From this point-on, we will assume
printed-circuit construction. If you
are using perforated board, make
whatever adjustments are needed in
the construction details for them.

Fabricate the double-sided A/D
Memory Expansion board using
the actual-size etching-and-drilling
guides.in Fig. 12. If you prefer not to
home fabricate this fairly complex
board, a ready-to-wire board with
plated-through holes is available
commercially from the source given
in the Note at the end of the A/D
Module Parts List.

Place the blank pc board on your
work surface in the orientation
shown in Fig. 13. Begin populating it
by installing and soldering into place
the DIP IC sockets. If your board
does not have plated-through holes,
substitute Molex Soldercon socket
strips instead to give you soldering
access on both sides of the board. In
this case, solder a// connections—not
just the socket pins—to the pads on
both sides of the board. Do not in-
stall the ICs in the sockets until after
initial voltage checks have been per-
formed and you .are satisfied that
your wiring is correct.

Next, install and solder the three
male headers (P406, P407 and P408)
into place in the indicated locations.
Make certain you mount these on the
solder (bottom) side of the board be-
fore soldering them into place. These
connectors must plug into mating
sockets already installed on the CPU
module, where they provide electri-
cal connections and mechanical sup-
port for the assembly.

Power supply connector P1001AD
can be of any convenient type. In
fact,.if you wish to save a few dollars
onthecost of the project, you can eli-
minate the connector altogether and
replace it with a wire cable that di-
rectly interconnects the A/D and
CPU modules. (The A/D module re-
quires connection to-the Enable line
of the MCU; so, at least one wire
must be connected to the CPU
module.)

In the author’s prototype, a con-
nector similar to Digi-Key’s Part No.
WM4406 was used. If this particular
connector is used on the CPU and
A/D modules, a short six-conductor
cable (or six separate wires) with a
suitable plug—such as the Digi-Key
Part No. WM2106—at each end can
be used to bridge the two.

No particular connectors are speci-
fied in the Parts List for the tempera-
ture sensor cables. The cables can be
connected directly from 7S/ and
TS2. Ten-pin male headers P408A
and P406A are optional. Their pur-
pose is to make further expansion of
WISARD a bit easier to accomplish.
If you use them, mount these connec-
tors on the component side of the
circuit-board assembly.

Now mount and solder into place
the small components, beginning
with the resistors and diodes and
working your way up through the ca-
pacitors. Make sure that the diodes
and electrolytic capacitors are pro-
perly oriented before soldering their
leads into place.

When the A/D Memory Expansion
module is completed, visually inspect
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both sides of the assembly. Solder
any connections you missed, and re-
flow the solder on any suspicious
connections. Check for solder bridges,
particularly between the closely
spaced IC pads. Use desoldering
braid or a vacuum-type desoldering
tool to remove any you find.

Set aside the A/D Memory Expan-
sion module and proceed to Key-
board module assembly. Because of
the relative simplicity of this module,
a printed-circuit board is not needed,
though one is recommended just the
same. You can fabricate this board
using the actual-size etching-and-
drilling guide shown in Fig. 14.

When the board is ready, place it
on your work surface oriented as
shown in Fig. 15. Begin assembly by
installing and soldering into place the
20 keyswitches in the indicated loca-
tions on the solder side of the board.
The conductor pattern accepts
momentary-contact pushbutton
switches made by Panasonic and sold
by Digi-Key as Part No. P9952. (If
you wish to keep down the cost of
building this project, use only the 13
switches that have functions assigned
to them, as detailed in Fig. 11. Also,
if you have no plans to modifying the
project, eliminate IC303, R301
through R308, P30! and C306.)
Then install and solder into place the
sockets for the ICs, but do not plug
the ICs into the sockets yet.

Install and solder into place the re-
sistors and capacitors. Make sure
electrolytic capacitors C304 and
C305 are properly oriented before
soldering their leads into place.

It is highly recommended that you
remove pin 19 from P30! and install
a polarization key in socket pin 19 of
the cable from the CPU board.

The enclosure in which you house
WISARD can be any type that is

Fig. 12. Actual-size etching-and-
drilling guide for A/D Memory Ex-
pansion module printed-circuit board.
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