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How to Make an Acceleration Switch for Parabolic Flight Experiments (No. 1)

A lecture for a Beginner to Make a Microcomputer-Controlled, Electronic Device

Makoto NATSUISAKA

Abstract

The lecture introduces how to make a microcomputer-controlled, electronic device for a beginner.

A series of lectures

provides not only how to measure a physical property with an electronic sensor, convert it to a digit (analog digital
conversion), switch on and off an electronic circuit with FET (Field Effect Transistor), and control those with a
microcomputer but also practical know-how to design an actual electronic circuit, choose appropriate electronic parts, and

mount those to a PCB (printed-circuit board), with explaining how to make “an acceleration switch”.

The switch can

automatically turn on and off a connected device according to an acceleration level measured with an acceleration sensor
and contribute to parabolic flight experiments through size reduction of an apparatus, less operation, and precise control of

the experiments.
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Fig. 1 Components of an acceleration switch
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Fig. 6 A bread board and the internal connections
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Gate Drive| O3 H Y FF DT, Logicl &

Table 3  Key parameters for FET selection
HHEEERIZLET. Fig. 942 b9 —ERTFIW. A A _ ‘
v F SW2 # OFF L7848, FET 05— MoRisni- Bty ~&IHH AR T O E 5
L RS 2L TY T2 FLub (RO L~L) it - Neh 2
BN . SN ~ 3;2
CRBZENMPMHTLES 22 £7, R2 [k R3 b A T T I AT I//fo{F
EFHIRALHT L U CHRE L, BRI TN 2 BB /=~ =F)
i FET #5F > T NET. FET 2R#T 5 L 4% 2 FET 24 > - L’FET
% &, R2, R3 OEFEFAZVZERNE NS Z Lok (BYy 7 LSV IAT)
HOTTR, TNODERKRETEDL LA vF 7 FHEE Vg - BT AR OEBE+~— Y
(ON/OFF) %0 K L7- & & OREMENEL 725D T, (T8 B E D 3~5 i)
HHEOPF D ENVEDTEEY R LOEREVLENRH Y E e - B3 2 RIS IS B B E +
HfE N LA B b .
7. =
ET, RRZLVEEFIALSLNICLT, EBICT L AU Roseny | DEVFTBRWN
v RAR—RZEH-S>TLED 22 v F 7 LTHELLD. Ry lr—o < TO-220 7 /L8 7
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Fig. 13 Switching of LED with MOSFET without a gate,
pull-down register R3 (Vs OFF).

Flg 14  Switching of LED with MOSFET without a gate,
pull-down register R3. (Vgs ON)
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Fig. 15 Switching of LED with MOSFET (W|thout a gate
pull-down register R3; Vg5 OFF after ON).
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Table 4 Pin assignment of MM-2860 (from a user
manual of MM-2860, Sunhayato Corp.)

¥+, £, BRI, 5VTH33VTHLRWDT, 5V
25 BV EEhN- L Z AL, 3.3V AR5 3.3V EEh:
LZAE, BRO+FZEH L TFIW. (2L, BRIX
AL v FAEDOLOEAZ LT, ik OFF ICL Tk
<Z&.) 8.3V AAE 3 b dD TN, i bch
I THNT (BEFAEORKEREZROZ L), Yh
PD—2NTORR > THIIENND T, DR ERLTINE Z
AIZDIRNWTFEVW, 72721, 3.3V & 5V Z[EIEFZOAR
T stz L2t R Ww., £2LT, RO —%
GND &LELlc L ZAIHERLTRFEW. GND & 4 7
FidbDTTN, EALEBRNTORN>TWVEFTOT
(B GEHEORKER ZSROZ L), WFhh—>, O
RERLTNE ZAICORFIZOK T, Hé&, 5V 2fHR L
Yraid, 3.3VOUT & 3.3V 2 LC, Ftk ko 3.3V ¥
= L—Z D BINEEE T 3.3V MR SN DS L HICLTF
SV, EIL g SELECT A4 v F CRELET. HEf ki
g-SELECT & A#CHEN = 2 #D DIP A1 v FR3H 5
LS DOTT A, Table 5 % AN GEEDOHKELITVE
T 2O HH EL B g-Selectl 7> g-Select2 7%,
WREWZ 1 & 2 TOUVIHRITHEI SN TOET. Fiz,
ON 7> OFF 77%, ON ZHIRIENCWETDO T, &hT
W2RWED OFF L7220 E3. L 0bxTHRKEED
800mV/G THRELTHEL X H. 800mVIG DFAE, g
Selectl 73 OFF, g-Select2 &, OFF 720 £3 DT, 1, 2
Eh 1, 2 EENA (ON O (IR E STV
HZEEMABLTFIVN. 774/ N TCIOEEICR S
TWAERIDOTTR, EHILEITHEE NI A NE2f
ST, AA v FEBEIRNLIIIKREDT NG, FIE
EELTRFEW, HOMHE x, y, z EEDPNTHETD
T, WIIhWITAY, Eful—, Fvuwra—7o
+%, —% GND 2272\ T, &JFH%Z ON L TR,
IEE & Y BAECEPINTWD DO THILE, Vx = Vy

° =] = e
tfﬁg %ﬁf ﬁz =1.65V, Vz=0.85 £7-1% 245V (225134, (e
5 Sout SHETI) %&i%ﬁiﬂ:%#ﬂf%ij‘.) b, Eo9TLX 6\\75}‘?
3 Vout NIRRT %m,:@%@ﬁmmﬁﬁﬁniﬁh.:nm,%7j
)BT SLEEP 7 L £— Rl ->TWA70T, Tk
4 Zout Z W7 iRkt % 7-0lc, SLEEP % 3.3V IcHE LT H £— Fic
1 3.3v 3.3V &N LTRBUERSD £F. %\ SLEEP OREICIE 3.3V 2
12 | gSELECT1 | L HEEERIS 5 AT HOETOT, BEE—EEE LTND, MgEEeEL
13 g-SELECT2 | & HlEiRIRIE 5 AT THTFSV. HOEEREZAND L ESTLEI N2 %
14 GND e 72, HABBRARNE WS FiF, EbALERSATY
15 GND et HMEMRLTTFEV. HAERBH LV EWV D FIE,
16 N.C. - (frb B L 722w DIP A1 v FOREE S I —HEMHBE L TTFI . 9 FEL
17 SLEEP A —=TE'—FEHEAN Table 5 Pin assignment of MM-2860 (from the user
(LTRY—) manual of MM-2860, Sunhayato Corp.)
18 3.3V 3.3V EIRAS g-Selectl | g-Select2 | s EEfi o> i R

25 GND Pt OFF OFF +1.5g 800mV/g

26 3.3V 3.3V AN ON OFF +2g 600mV/g

27 3.3V 3.3V EJH A OFF ON +4g 300mV/g

28 5V 5V FEIRA T ON ON +6g 200mV/g
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