HELPFUL HINTS FOR ASSEMBLING YOUR BATTERY ANALYZER

Before beginning assembly, please note the following key points, which we think will facilitate your
board assembly and calibration.
Viewing the top of the PC board:
•
•

•

The identification of R1 and R3 trimmer pots will be hidden when the parts are mounted on the
board, so make a note (or mark on the board) to avoid confusion later when calibrating.
Note that S1 can been eliminated and was not included in your parts kit. Jim has developed an
easier method of calibration utilizing a variable voltage power supply (more on this later).
Referring to the schematic, you will see Figures 1 and 2 showing jumper wires to be installed
instead of the switch. For those of you who would prefer to install the SPDT switch as described
in the QST article, it can be purchased at Radio Shack, P/N 275-625.
If you are using an Altoids tin as your enclosure, start by place the PC board in the bottom and
mark the four corner holes for later mounting. It is important to do this before mounting parts
on the board to achieve accurate mounting point location. Be sure to allow sufficient room for
installing the DC Power Connector later. More on mounting the board follows below.

General assembly hints and suggestions:
•
•
•

Insert and solder the passive components to the board. Parts should solder easily with no
cleaning (alcohol, etc) necessary. Save the resistor lead cutoffs for jumper wires.
Insert and solder D1, D2, and LM339N.
The LEDs need a little special consideration. Note that the longer lead of the two indicates the
anode….which connects to the 1K ohm resistor. The board trace is easily visible, so double
check your installation. The distance from the board to the top of each LED is
important….actually it is more important to have all four of the LEDs the same height off the
board for proper viewing. (Note: Don’t confuse the orange and yellow LEDs!) Our suggestion is
½” (or slightly more) from the board to top of each LED. Solder the red LED in place first, then
line-up the remaining 3 to match. The board height from the bottom of the tin will be
adjustable for later fine-tuning of the LED display.

Working with the Altoids tin….
•
•

•

Working with light gauge metal can be tricky and when drilling holes special care must be taken.
I used a tongue depressor to provide support behind each hole as it was drilled.
Before installing the PC board, drill/file the hole for the male DC Power Connector. First, mark
the hole location with a fine point awl or ice pick….you don’t want your drill bit to “wander”!
Then drill a pilot hole with your smallest bit, followed by a 3/8” bit. Since the mounting hole is
not simply “round” it will be necessary to do final shaping with a small triangular file. Don’t
mount the connector at this point….let’s decide how we want to mount the PC board first.
The PC board can be mounted in one of two ways: Four holes can be drilled through the bottom
of the tin, or flat head screws can be soldered to the inside bottom of the tin. I used the former;
Jim used the latter….and we each think our way was the best. If you decide to drill holes, use a
9/64” bit and 4-40 x 3/4 round or oval head mounting hardware. If you decide to use the
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•

“solder” method, use 4-40 x 5/8” flat head hardware. Using steel wool, rough up the inside of
the tin in the approximate positions of the four flat-head screws; do the same to the screw
heads as well. Tin both screws and their tin locations using a high-heat solder iron or soldering
gun; then heat the two and fuse together. If necessary (guaranteed!) a screw can be
repositioned to align the stud and PC board hole by reapplying heart. Finally, the height of the
PC board is determined by the position of the 2 or 3 nuts on each support screw.
Perhaps the most challenging part of the project is positioning, marking, and drilling the four
holes in the enclosure lid for the LEDs to “poke” through. Some of you may have ideas to share
with the group…don’t be shy! What follows is Jim’s method, which worked quite well: Mount
the PC board on the four studs such that the hinge-side LED just makes contact with the lid as
the lid approaches the closed position. Place a drop of Whiteout (or something similar) on the
tip of the LED and close the lid to the point of contact….the first hole to be drilled will be marked
on the inside of the lid. Using the method described above for drilling holes, proceed and drill a
hole using a (final) bit size of 1/8 inch. The three remaining holes can be drilled one at a time in
the same fashion, or you can make a template that will be based on the correct position of the
first LED.

Board test….
•

It will be easier to test the board (initially) outside of the tin enclosure. But note that the
system ground for the board is divided into two parts (newbie screw-up…. go ahead, fire me).
When installed, the ground plain is completed via the four corners being screwed to the bottom
of the enclosure. To compensate for the board being outside the enclosure, a test clip
connecting corner 1 and corner 2 will be necessary (see board picture) to complete the system
ground. (this issue has been resolved)

2

1
Pos 
Neg 

Figure 1 Printed Circuit Board for A Battery Monitor
for 12V Systems, QST June 2013
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Initial Electrical Test…
•

Solder wires to the two Test_Bat connection points as marked on the PC board. Connect a 12V
battery (observing correct polarity… see photo above) to the test leads, If any of the four LEDs
lights, board assembly is probably been done successfully and congratulations are in order!

Final Test and Calibration…
•

This can best be accomplished using a variable voltage power supply, and a simple voltmeter
(Harbor FreightTM, etc.) and should be done once final assembly is complete. A variable voltage
supply will be on-hand at the next club meeting for final calibration. For those of you with a
variable voltage supply at home, connect your supply to the battery test leads and set the
voltage points (using R1 and R3) as described in the attached QST article.
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