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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. 4 FET (IRLI5S40NPbF (International Rectifier),
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Fig. 6 A bread board and the internal connections
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DT, @]ﬂffﬁ@@(mi 1.25A tWH Z iz ET. *
T, b—H—EEHTDLRLA -y — Ao TitETE

Vps) A% 12V Ll E (EBE, &ERTZ0 3 FLl ko
LbOE®RS, L, RETEDLERAL T TOIE
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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 iR 7= & & OIREMNEL 25 DT, (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, RRZLVEEIFIALSLNICLT, EBICT L AU Roseny | DEVFTBRWN
v RAR—RZE2H-S>TLED 224 v F o 7 LTHELLD. Ry lr—o < TO-220 7 /L8 7
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SRR B, MER AL vy F IR TEET. K
®ic, Ny r—TICbERLTFEW. KiEETE, +
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TFEW. AEE, LED AU 325700 T, K&7p%
BN FHADOTHRNETAN, HEBHOKE Z2[H
B, FI3A P Rosen® K& 72 FET TiE, HaExtR
i CHMNENRS Y 3 (TLEBEEFK &2 T2
EDHICER LEY). £, BEOAL v F U I NMNE
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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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—RIZZELTHLIVOTTR, REELEHRVIET LY
N D AREMEN H D DT, Fig. 17T Xk H 7 IC Vi
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Fig. 17 Accelaration sensor module, MM-2860 and IC
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Table 4 Pin assignment of MM-2860 (from a user
manual of MM-2860, Sunhayato Corp.)

(2 E54 e
1 GND 5
2 Xout X ¥l &= H 7
3 Yout Y #hEEH S
4 Zout Z WhEEH T
1 3.3V 3.3V EIRA
12 g-SELECT1 B R ERIE B AT
13 g-SELECT2 U HEERIE B AT
14 GND e
15 GND B
16 N.C. - (frb B L 722w
17 SLEEP 2y —FE— FEEASD
(L TAY—)
18 3.3V 3.3V EIRA
25 GND e
26 3.3V 3.3V EIRA
27 3.3V 3.3V EiRH /1
28 5V 5V EIRA T
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F9. F9, BERIE, 5VTH33VTHLREWDT, 5V
25 BV EEhN- L Z AL, 3.3V AR5 3.3V EEh:
LI AL, BREROFEEHELTCEFEW. (27210, ERIT
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
ST EEFMRHZLZZWT FEW., 2L T, RO —%
GND &LELlc L ZAIHERLTRFEW. GND & 4 7
FidbDTTN, EALEBRNTORN>TWVEFTOT
(B FHEBORIKBR ZSBOZ L), WTFhh—D, O
RERLTNE ZAIZHORITIFOK T, @EI1E g-SELECT %
A v FTRELET. Bk hic g SELECT & B ChE
N7z 248D DIP A4 v FR3H 5 &5 DT, Table 5
ERASNRLREDOHREZITVET. 2 BDOIHIBLELLN
g-Selectl 7> g-Select2 7™, Bt EIZ 1 & 2 TIILZE]
RITHEEIENTWES. £72, ON 2 OFF /%, ON 2
FIENTHWETOT, SRTWRWEN OFF L7220 %
T, L0 H I PTRKAEED 800mV/G THRELTHEL x
9. 800mV/G DIFE, g-Selectl 7% OFF, g-Select2 1, OFF
L FEdoT, 1, 2&b 1, 2EE M (ON DX
AN ICREENTWVWAZ EZ2HERLTCTEN. 71
NVETIOREICRSTWDLERSDTTR, EHIHE
EREE RIA RNEE2EST, A v TFEHEIRNEIIC
REDTRNS, RELFELTFIV., HHETIExy, 2z
EEPNTVWETOT, WThIZTAY, EEae H—,
FvmaRAa—70O+%, —% GND 227\ T, EIFE%
ON LT F&EW. MEEE I RAKEICEPNTHND DT
HiE, Vx=Vy =165V, Vz = 0.85 £721% 2.45V |72
HIEPCT. @ERIER EICEPRLTVWET.) &b,
EHYTLEYM?2FEE, ZoRECIIHOBENEREA.
ZhiE, 74/ T SLEEP A L £— FiZZR->T\W5
=0T, ThEEERT57-Hic, SLEEP % 3.3V JHHE
LT HE—RILTRALENRHY £9. 3\ SLEEP
DOREICIE 3.3V BB £3T0T, EBFEA-EKE LTI,
MEEBEHRELTATTEN. BOEREAND EES T
LXon?FER, HARBENRNEWS FIL, &AL
B EN TV EHBELTTIFEW. HAEABA L
WS HiE, DIP A4 v FORTEEH D —EERLTF
EV. I FEL Vo TNE LI THIE, MEEE V%
BiF720, KEISHTATFIW., REIZIGCHINR
BONTNDZ EEMHERL TSN,

Table 5 Pin assignment of MM-2860 (from the user

manual of MM-2860, Sunhayato Corp.)

g-Selectl | g-Select2 | s fit D &ipH SR
OFF OFF +1.5¢ 800mV/g
ON OFF +2g 600mV/g
OFF ON +4g 300mV/g
ON ON +6g 200mV/g
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AEE, MEERA v FORERHSHOFT NS, LED,
FET, IEEE LV OFEWSFE2FEELELE. 22Tl
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