
AnaSonde-E
Parts List and Assembly Directions

Circuit Board
U1: 78L05 voltage regulator
U2: PIC12F675 microcontroller
U3: 433.92 MHz transmitter (direction sensitive)
X1: 4MHz resonator (3-pin brown device, not direction 
sensitive)
D1: light emitting diode (LED)
R1: 620 ohm resistor
C1, C2: 0.1 µF capacitor
S1: switch
9-volt battery snap
8-pin socket for U2
1 antenna wire, approximately 6.5 inches long

LM19 temperature sensor
ASDX015A24R pressure sensor (this is loose inside the box)
HIH-4000 humidity sensor
Other:____________________________________________

1.5 x 5 index card to create a sun shield for the sonde
balloon
cable tie for sealing balloon and attaching payload to balloon parachute
Two 6 ft pieces of Dacron line to attach the sonde to the parachute and the parachute to the 
balloon
 

In the foil bag:

Additional sensors may include:

In the box:



Circuit board assembly:

Note: all components are installed on the component side of the board, which is the side with the white labels.  
All soldering is done on the solder side (without the labels).  You may need to temporarily hold parts in place by 
gently bending pins or using a small piece of tape prior to soldering them.

1.  Install the socket for U2.  Orientation is indicated on the socket (notch) and on the board (notch on white 
outline).

2.  Install R1, R2, and D1.  D1 is direction sensitive – the longer leg should go to the side marked + on the circuit 
board.

3.  Install U1.  This is direction sensitive – be certain the flat side of the case matches with the flat side of the 
outline on the circuit board.  Be certain this is a 78L05, and not the temperature sensor which comes in a case 
that looks the same.

4.  Install C1 and C2.  These are not direction sensitive.

5.  Install S1.  Be sure to move it to the off position at this time.

6.  Install X1.

7.  Install the sensors – refer as needed to steps 7A through 7D.  Only follow those steps for which you have parts.  
Sensors are installed into the blocks on the board labeled as g1+, g2+, and so on.  This notation refers to the 
connections which are made to the sensors: the “g” section is ground (zero volts), the “1” or “2” refers to where 
the signal from a device goes, as well as which channel number it will appear under in the telemetry, and the “+” 
refers to the positive 5-volt power supply.  Thus, each sensor section supplies ground, 5 volts, and a signal line 
for a sensor.

7A.  Install the pressure sensor.  This sensor is in a large 8-pin package, and will only fit the channel 2 
position on the AnaSonde-E.  Pin 1 has a little notch cut out of it, and this pin goes into the oval pad (in 
the + row) within the channel 2 block outline.  Be certain this is installed correctly – reverse installation 
will cause immediate destruction of the sensor.

7B.  Install the temperature sensor.  This sensor can go into either 
channel 1 or 2.  This sensor has 3 leads, which correspond to +5 volts 
(pin 1), signal out (pin 2), and ground (pin 3).  The following figure 
illustrates the pinout as viewed from the bottom of the device:

Install the sensor so that pin 1 goes to 5 volts (+), pin 2 to the input 
(labeled with a channel number), and pin 3 to ground (g).  On the 
AnaSonde-E, this means that the flat side of the case will face the 
inside of the board if it is board-mounted.  However, for fastest 
response (and best performance on flights), the temperature sensor 
should be mounted away from the board using either 3 fine wires 
(two inches of 28 gauge solid wire works well) or a flat ribbon cable.

 



7C.  Install the relative humidity sensor, which can go into 
either channel 1 or 2.  On this sensor, pin 1 is ground, pin 2 is 
the signal, and pin 3 is +5 volts.  This is backwards from the 
temperature sensor.  This figure illustrates the pinout of the 
device as viewed from the front (when you can see the tiny 
sensor chip):

Install the sensor so pin 1 goes to ground (g), pin 2 to the 
input (labeled with a channel number), and pin 3 to 5 volts 
(+).  On the AnaSonde-3M, this means that the little sensor 
chip will face outward from the board.

7D.  Install any other sensors.  A typical connection will use a resistive sensor coupled with a fixed resistor 
as a voltage divider:

 
        
8. Install U3 transmitter. The transmitter has its pin 4 labeled “ant” which should go next to the hole labeled “ant” 
on the circuit board. The circular can on the transmitter will face the inside of the board.

9. Install the antenna wire in the hole labeled “ant”.  Bend this antenna so that it points 
straight out from the board (and be sure to straighten it before launch!).

10.  Install the 9-volt battery snap.  Bring the wires from under the board, through the large 
holes adjacent to the + and – markings at the bottom of the board, and then solder the wires 
into the smaller holes adjacent to the + and – markings.  The black lead goes to -, the red 
lead goes to +. 

11.   Install U2 in the socket.  Be sure the little indented dot on the top of U2 (which marks pin 1) is placed closest 
to the notch in the socket.

This concludes the circuit board assembly.  You may now connect a 9-volt battery and test the AnaSonde.
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Flight Preparation:

12.  Make a sun shield for the AnaSonde by folding the 1.5 x 5-inch piece of index card into a tube and taping 
it.  Next, lay down the mesh on the table and then lay the space blanket down so that it is centered on top of 
the mesh (gold side out) – this creates what is known as “multi-layer insulation,” very much like that used on 
spacecraft.  Wrap the mesh/space blanket sandwich around the tube with the mesh side in and tape it in place.  
The purpose for the shield is to protect the sensors which are sensitive to sunlight, either due to heating by the 
sun (in the case of the temperature sensor) or whose circuitry is exposed and would be disrupted by exposure 
to sunlight (in the case of the humidity sensor).  Slip the shield around the AnaSonde and tape it to the battery 
wires to hold it in place.  It may help to cut a small slit at one end of the tube into which the wires go, so that the 
wires can be inserted into the slot and then taped in place there.  

13.  Cut a 3 ft long piece of Dacron and tie a small, about 1/2-inch loop in one end of it (this will go to the cable 
tie that seals the balloon in step 17).  Tie the other end of this line to the loop on the top of the parachute.

14.  Use the remaining Dacron line (about 3 feet) to attach the AnaSonde to the loop where the parachute lines 
come together.  When attaching to the AnaSonde, it is best to tie a loop around the 
9-volt battery snap such that the loop around the snap passes between the battery 
terminals.  That way, when the battery is snapped on, the loop can’t come off.

15.  Fill the balloon with helium.  You will want the balloon to lift about half again as 
much mass as the mass of the AnaSonde plus its battery.  Typically, the AnaSonde plus 
an alkaline 9-volt battery will have a mass of about 60 grams – so, you would want a 
total lift of about 90 grams.  

 An easy way to do this is to make up a dummy mass using small blocks of 
wood with holes drilled in them, and then securing the appropriate mass of blocks to 
a small binder clip with a loop of wire (see adjacent photo).  When you are ready to 
check the balloon lift, twist the neck closed and use the binder clip to hold it closed 
and to hold the weights on the balloon.  If the balloon can just lift the dummy mass, 
you’re ready to go.

17.  Take the end of the line that goes to the parachute (this is the end with the small 
loop in it you tied in step 13) and put it around the cable tie.  Then, with the balloon 
neck twisted closed, put the cable tie around the neck and tighten it to hold the 
balloon closed and to attach the payload to the balloon.  


