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BLTWD. LML, 20— KRB EIRTIE, VY a U EREB LT 7 ZAER El2hx iz
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MRRAT DL TR T VT HIXLERH -2 (NV.1.43 (v) 2).8E, L7 Ly
k&AW WEEFRERELR L L UL R EmRE - b oRRIEE T a8l =
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TR CH D A A BERITKAKTLEPad L EIZT0pA TH o2, 20 8 TIE 2 pA,
X ARTIZO0.1pA THY, EFICKRERAFUBRVGON. 72, ZOMKRELY 5 Pa
FHECA AV BRDPBRKICIRD Z E0NbND. FONDREENMNIL A T AEE L [FIFLE
ThHdHIZD, TEDHRETRERAAT AEEDRNTONDLZENEELVD, T 0
HERR X St d% 2 & THL.O KV O 7T AEETHHEL R SAVnk Hicd
HIENTEDLHENWRD.

A F BB D T 72 A G D AT ESE N b D FREHE T 72729, CYTOP % Rl
L7z Si st a v CERmEM AR L7z, KV.1.4.3 (v) 31—4ZFENEZ2bS Yy
BOREENMZ T . 0.1~0.5Pa BiE TH D Z LA bhrotc. ZiUd b PafRE TR &
2B A A VEIROMR & —B L TR, ZORIKNIAER O FE B BRITIRICH D &5
2615, 0.1Pa TOYHHEHBITEIZ6em THAHDIZXL, 1PaTiX0.6cm THDH. —
T, AFURAETY T L7 MLy MERE DOFEREX S5 em TH D5 1 Pa TlidnERL
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FMT L7 MLy MESNERET DRICHMEATA2FRENRREL R>TND EEZEZ LS.

XV.1.4.3 (v) .3.1—5 (CHrERfHE & RIEENOBRE R, DI 0 2 BFTREEN
IR L CHY, antuE (24), MXBAEE (30 7)) ([TH~ 100 550 1 LLTFOIEE
W CRETE 52 b o7, XV.1.4.3 (v) .3.1—6 I[Zfif % DRI EN DX
R b Z "3, frfESHC L H 3 3500 REFILL Bk LCh F o 72 <P LT,

BV.1.4.3 (v) .3.1—7 12 TSD HEDKER A R~T. WEY 7% SiHMR RIZAEE L
72 CYTOP 15 ym Th 5. BN E—7 LR HMEEIL 141C Lol —HTan &
ETIRE—2ZIREIX 150CTH 5720, VUV TRELZH DDA 9CIE LKL 22> T
L. ZOHEHMBE, UTOoLo2cEx6ns. —HRICARY~—=1 7 FLy b T, fWEH
\ZH T AEBIRELL BICENT 5 2 & CREREMRFHFFENGOND. ar S HETIE
CYTOP ZINEN LA LTV 528, BIED VUV ISR TIRMET 5 7= O i 1o -
TWRWEDRETHEL TWD. TOLDITEMBRRENMEL 2> TO A AN D
5.

RIS, MR T /S A AIS T D T2 DX v v TS~ OfE 2 Mt Lz, BRI,
BKV.1.4.3 (v) .3.1-8D X o=V 7 by b FEVEMIZANA T ZEELHML, 70 pm
DX x> TN T N T =8> THREFL, BRITEW TV D XA EMmZ Bl L7z,
TEBICEREBMFHZ TR OENL EOL HVOIRS E THETE TV DH0E G L.
MV.1.4.3 (v) .3.1—8 IfEMMEEILIEHAOMETH L. HERMS 10 B0l
IR TH L0, R ZOITTITEVES ETWMEINTND Z ERbn5. 3 7O
WAEIZLD X v v 7IETHD 70 pm O 100 FOES ETHETE TNDLO T4y LT L
7o Fiz, +1 KV O 7 ZBEISK LERIENIE-400 V &+ 72 EFE S TR0,
ZHUTH A EMZFNE TN LH2dTH S, KV.1.4.3 (v) 319 TENEE S5
AORMERBETHD. [ENO EFIZMEN, A3 BRBKE L 250 REENMIL LA L
TWb. —J, BTOVEBEHRITRENELS R DETEHHESIFEIL-oTLEST
AV

-600
1 5 7

— 500k e bias voltage +600 V |
= N, 1.0 Pa
E 400 irradiation time 20 s
=
o
S -300+
&
o L
o
& 2001
=
=
100+

0 FERETTTS BRI EETRrETTTT S vod sl ogas

0.0001 0001 001 01 1 10

Impurity Concentration [%]

XV.1.4.3 (v) .38. HEZ2 UV IEIZBIT D KEOFEEIT S 5 ks 5
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35 T T T T
23 e ® e o . ° <
=
e 25k 4
2
20 -
]
= 15+ -
=]
= 10k N
~N ¥
= N, 1.0 Pa
S 5| bias voltage +1.0 kV .

0 1 L 1 L

0 5 10 15 20 25
Flow Rate [scem|
MV.1.4.3 (v) .3.1—2 ZERiKE

ot
=
=

B

bias voltage: | /
o +L.0kV | ; |
—— +0.5kV § /

= H03kV [/
¥ H2kV/] |y .
A H01KV

.\1/"
;'Y Ab
A AAAT L L
6 2 4 6

i

\\g_

. m
\

2

Ionization Current [pA]

4 6 I 2 4
1 10
Pressure [Pa]

100

T ST DA A & (SiHER)

MV.1.4.3 (v) .3.1—3 ENEBS MDA A B (Si K

-1000 | T
L ]
i L] °
> 800} > 2
E
T 600}
o
e
=
B
o -400F
o
€
& -2001 bias voltage : +1 kV
irradiation time : 3 s
0 T T
0.01 0.1 1

MV.1.4.3 (v) 31—4 ENEEESELREOA 4B

Pressure |Pa]
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-800

— ¢ & & .

p— L]
a e @
= -600- * -
=
2
©-400 ]
A~
@
3]
€ 200} -
; bias voltage : +1 kV
W N, pressure : 1.0 Pa

0 1 L 1 L it

XV.1.4.3 (v) .3.1—5 frERM 2 2L 7= A 4 & (CYTOP & / Si)

1 2 3 4 5

Irradiation Time [s]

_ 1.0myg PR F P
= L]
E 0.8+ -
3
=
o

0.6 =
@
< 4 20°c/60%RH T
R pressure/bias voltage/irradiation time
S 02 B 1LOPa+1kV/3s .
E ® 1.0 Pa/+600 V/20s
z GO 1 1 |

0 1000 2000 3000
Time [h]
XV.1.4.3 (v) .3.1—6 ffE&RORMEBEMOKERZAL (CYTOP X / Si)

1.0
s 08 =
w
E
5 06 .
&)
T 04 , i
g o2 g A W
1 T
;2 0.0 Rl us Hﬂv b |

§ m Corona discharge
.02 1 1 1 1 1 :

100 120 140 160 180 200

Temperature [*C]

KV.1.4.3 (v) .3.1—7 TSD T X % EMEFE (CYTOP 5 / Si)
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-500 T T T

DUV lamp = 150 i
% : = '—.—‘—.\ _
WD o 2 \
8 - ' Il
Electret g 300 . 0: Pa3+n!li]:1\w '|,
A =200 | —@— 1 min I* -
g —8— 10sec |
‘E 100 Ill"
= 100 L A
w
0 1 | ! L\’"
) 0 2 4 6 8 10
1 kV_T_ Distance [mm|

MV.1.4.8 (v) .8.1—8 X ¥ v I EE~OHEOMAK & HiERMEIC L AR VIEE

fir
>
£
bt
g
Distance [mm]
MV.1.4.3 (v) .3.1—9 ¥ v v IHEE~OFEIZIIT 2 ENEIT T 5 R EA

ROAT 7L LT, BMEZLZ by N LTORMEZFHMET 5728, DRIETSI
FER 2T pmDF v v T THRI0 umDIEZRIEL, % ZiZparylenex 1 pum®D/E Z THK
L7726 DIChELAIT -T2, Errn—ROREEMFHISDMHERLT mmTh D724
DY TIIREARRETH DH. T2 CTERT v — 7 HHBISPM-9600 (&R ERTR)
OREEMBPEE—F (KEME— R)TEHZITo 72, 7o F L= 35 EEN
nm‘(“i?)E)EFM-IO (Nano World®) ZfFfH L7=. BMRMIZIX, =7 by MEEZVUV

WCEDMEL, oS T2o12E Y, KV.143 (v) 3.01TRT X5 I2EDHEEE E
E7m~7@ﬁ% ;omeLﬁ.M%%um%m%#%wﬁ%iﬁﬁbtﬁﬁ®ﬁ
BRI HRD TN D, ST, 100V, 1 Pa, 34 T, 35 EA5x 103 Pad 5 £ L7 b
Uy MEOHIE L= RmBM 2K V.143 (v) 3.1 _Tﬁ“
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XV.1.43 (v) 3.0 E£&Y o— 7SI X DMEEDZFEEHENORIE

-80 T \ \

—8— diXx-C

—&— Parylene-HT
-60r- ~o diX-F .

W e
20l ‘\.\'_A ,

0 20 40 60 80 100
Distance [pm]

KV.143 (v) 31 HFvv7 (Tum) (I 5 REENM & B

Surface Potential [V]

(v) 32 BEw L2 b Ly MIWEHHT MEMS %8801 & 3

YT 0 NI TOFFA L LT,HRV.143 (v) 82-1 170 b TOTFHA >~
T A= R F i, KNG A — R DOREEN, TN AP A X, 1L OEER ST Honzumi
5 [BI2MBUE LI B 7 A ADRERITIES LS. I ART A L RT A—F T LD REY
Ralb—varaERV.143 (v) B2-1I1T7R7. HAE181InW & 7220, IR T /31
AL LTHARRERLEZ, AFPA L TRIE - FlE1T- 7.

#£V.1.48 (v) .32—1 a2 " NEATOFHFAL L NRTA—X

Surface Potential |52 V
Gap (Comb) 3um
Number (Comb) | 300

Size 4mm x 3mm F
g=3pm:

L:30L1m Comb#=300, k=481

Cp 50 pF [
Mass 0.43 mg

Spring Constant | 481 W:SI‘Jm

Resonant F 5.31 kHz - e
Output 181 NW@11G
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185nW @ 6 MQ
§“150 11 G (100nm*Q) |
£ 5.31kHz Q=10
e
]
100
3
o
50
Goe 107 108

External Load (Q)

KV.1.43 (v) .32—1 7w bhIATT A ADFEBEYIalb—vay

BV.1.4.3 (v) .3.2—2|ZHiggl—1L 2 s L v s MEMS B&E#HD 70wt 2AF ¥ — F &R
T.ETJERBED EB LY 2 ~ (OEBR-CAP2) %M T,4 A »F SOI 7=/ \Z EB #3245 E
(ADVANTEST, F52) ICL W ¥ —=07%732% (MV.1.4.3 (v) .3.2—2a) (X LHik
EHT 572,60 pm EOIEMEZ DRIEICX YV =y F o735 (KV.1.43 (v) .3.2
—2b) . DI,V MLy MR E B R LU B EET DBECAEREN AT 47 v a
YLk o Eifiz DRIE Ty F o 74% (MV.14.3 (v) .3.2—2¢,d) . <4 HF IZ
KXo E T 7T Y —2%1T\ (BV.1.43 (v) .3.2—2e) ,ZD% 1.5-um JED
diX-F 5% CVD Z MW C M iEEI &S 95 (MV.1.4.3 (v) .3.2—2f) .ZO8YELT
F v 7% PC HEMUZEE L,HK X # (X-ray : 9.5 keV, Bias Voltage : 150 V for 45 minutes)
ZHW diX-F EIHEx L mET L 27 Ly MEZEKT 5.

| —
| —
2 ﬁr (5)1 umi—thick diX-F depEition

g BE

(3) Deep RIE of handle layer (6) Soft X-ray charging
9.5 keV, bias voltage 150 V, 45 min

®V.143 (v) 32-2 WHETLZ by b&HOiER MEMS #EHO7 2t AF v
—F

MV.1.4.3 (v) .3.2=3 IZHHWEL 72T /A AD SEM 4%~ AT /A A%, AR I K
WD LIF RO~ A% 6pym HEOV Y 2 NFRTIFLIAHETH L. I HIZ,=L 7 b
v MO AiX-F % ZKE% O My OG22 K V.1.4.3 (v) 8.2—4 R T.2 OFED
Mg OX v > 7% 1.5 pm THDL . E GEERICT vy 72 EELIZFEZKV.1.4.3

(v) .3.2—5 TR,
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KV.1.4.3 (v) .82—5 HHEKICT v T EEELLTHR

IREVIRHTEEE. (Polytec, MSA-500)% MW TBE L 727 /3 A A DILAIR e # 4 JIE L7z
KV.1.43 (v) 32—6lZR"F & 912,6.1 kHzD AR JE I EASHIE S 7= £ 72,QfE1X10.2
Th 5. BIRHIT G ET5.31 kHz ThH 5.

40

(7]
=

[
=

—_
=
T

Magnitude (dB)

=

"
—
=

4 5 é 7 8
Frequency (kHz)
XV.1.4.3 (v) .3.2—6 HELIT /A 20 E MR
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BUE L7273 A & BRUMEZ: (ET-126B-1, Labworks) (Z[EE L T, H NIEE) & S0 H
Mz . £, L —H =N (LC-2430, Keyence) % H\\T,Z DREDOEN 2 HIE L
72.100Hz L F D/ A X% FFT B LW FFT THRY B2 lET — % 2K V.1.4.3(v).3.2
—TIRT. 6N M NEEIL 0.4 Vpp BT 2 nW TH 2 JERFOFAFIL I HIRE)
500Hz,15G TAMFIFHHTIE 10MQ Th > 7.

Fiz, KV.1.4.3 (v) .3.2—8IZHHEE L ANTIRBI OBk 2 73, I EEITINTRS)
2k LRSI W AR5 D, 2 OFER D D REEA 2K 95V & A S b,

—H,KV.1.43 (v) 321 TRLIEART NS ADY I 2 b—a UfERE T S
EFEFIT/N S Z AU, QIR E W E D & 2370 0 BN - BB CIRE STV 5 .OF
HERIEEDB MG EH £ T HRICWEBEINZRETYIal—vary LT0nDH. 2D
TAIELIET A Z 2R (6.1 kHz) TIREISEFOREE Y I 2 L—ra ViR %
BIV.1.43 (v) 32=9ZR7. 4110 G miEHEIUE 34 MQ THIO0.17 pW DFEE D AL
b oni.

0.2,

0.1" A

Output (V)

0 2 4 6 8 10
Time (msec)

MV.143 (v) 32—7 SUYELT7F A ZAOKER R

0.25 ‘
o Experiment

0.2 . . 1
,; Simulation 95V
= 0.15 °
2
5 0.1 °
o L ]

0.05 Linearly increased

0 5 10 15

External Amplitude (pm)
KV.1.43 (v) 32—8 HAREELIEIREORLR
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200 tooror I

Power (nW)
= 7
s =

n
=
T

.:;'.""""""'. . ;
0 2 3 456789 2 3 4567589

100 107 108
External Load ()

KV.1.43 (v) 32—9 H#UELT=T A A2 LECIREI S B 7-RFFOREE (SIM)

WRDOAT 7L LT, BMEZL Y kL hORYEIZEZZUV EIEZ F T3 &
ETLH. FELLABNZ= LY Ly NAOEEIZANY L HTZ AWz 3 L 2 HTIE, K
0.143 (v) 32—100 X 5128Y LU COMHID A FIVIEDKFE 2 7 v FEH LI
B CIEFITHEWEMEBENIE SN TS [6].

§ R 1 n
{v@@ ¢
F F_n F H

V.43 (v) 32—10 7%V L >HT (£KV.143 (v) ) BIXOAIX-F (FXKV.1.43
(v) ) O

uW LSO & BFRTSRRMOTF A & LT,ERV.143 (v) 3.2—2 X7 ¥
NI A=LETR Y. RNRTA=FOREEN, T3 AYA X, BLOFERREITT 0 b ¥
ATTNA ZADFRERIZIFESL ., T ARKT A LRI A—XIILDREV I 2 —Vark
KV.1.4.3 (v) 3.2—Tmd. AT 0.67uW L7200, GRBTF A 2L LTy ER
EBEZ, KTHA 2 TRIE - i 21T 72

#£V.143 (v) 32-2 HREOTHA LT A—H

Surface Potential 95V L 30um  Comb#=800, k=42.3

Gap (Comb) 1 um

Number (Comb) 800

Size 7mm x 6mm

Cp 2.6 pF

Mass 3.76 mg

Spring Constant 42.3 Wi 5um
Resonant F 534 Hz

Output 0.67 PW@1.5G
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700x10°

g S0 / N
= 500} NG
z ™~
H 400} / ~_ |
b 300 -
a —
5 200 E
o 100 .

0 1 1 ' 3

40 80 120x10

External Load[Q]

KV.1.4.3 (v) .3.2— HBEMFT AL ZAOREI I 21— a3

MV.1.4.3 (v) .32—12 [Z8UYEL7=F 31 2D SEM & =§ AT /34 213, L8R8 W
WD LRI DO~ A% Sbum ED T Y 2 NERTHFF LIZBE TH 5. & 512 IR K
B RTDD,~vADY A X2 REL L. El, v 7 by NHDORY L HT BEaE7RE
%D MIHE Sy DYERE AV . 1.4.3(v).3.2— 13 R T. 2 OFRFOMEFH OX ¥ » 713 1 pm

Ths.

BV.1.4.3 (v) .3.2—13 BELIZT A AOKME > DOIERE
BEL7=F v 7% PC EMUICHEE L,E%2 UV (Bias Voltage : 150 V for 3 minutes, 1 Pa)
ZRAVWSY L HT BICHEE L, EET LY MLy MEEZEKT 5.
TG DT S A 2 BRIES (ET-126B-1, Labworks) (Z[E7E L T, M NEE) Z 4557
LNz 7=, L—% =247 (LC-2430, Keyence) % H\T,Z DR DN %2 HIE L
72.100Hz L F D /) A4 X% FFT B LW FFT THRY BV lET — % 2K V.1.4.3(v).3.2
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—14 7. GO NEREIL 0.1 Vpyp BT 1 W Th 2 JERFOFAFIT ST HIRE)
1.73kHz, 2G TAMF T #H1IE 10MQ TH - 7=,

Fiz, MV.1.43 (v) .3.2— 15 ZHIEIE LANTEESOBGRZ /R, HELEIZINE
BTk LRI ORI 2/ D, 2 ORER S REENMN 2K 62V & A b,
—HARTNRAADY I ab—va UREREHEET D LIEFIT/NID. 2L, 7 e b E A
TTNAALREE LT, WERENIEFICRKE o7 (2.6 pF - 19.8 pF) M bH7Z LR
LD, ZOUBRMT AL 2T, HREEREE T 572073 A4 XeR&E L
N, TRICEVEFERENEMLTLEST720, KRERT S AT A ORGP HMET
bHbHEBEZLND.

ool A A
2
- 0.05+ |
] |
=
S 0.00F
s
& -0.054
3
0.10+ E
0 1 2 3 4 5x10°
Time [sec]

XV.1.43 (v) .32—14 HEHZUVHEICLLIEE= L2 b Ly MEESROHERR

» Experiment
1.0 —Simulation 62

Qutput Voltage[V]
o
o

0 50 100 150 200
External Amplitude [nm]

XV.1.43 (v) 3.2—15 HIJEEEINBIRE OB

(v) 24 =L 7 MLy MERHWEIEEFEFET N A A

FEFREOMEX 2K V.1.4.3 (v) 2.3—1 (R, EHICHEBEIN CYTOP L#%E
EEXO XD ICEMTHRT., FEEOFBERNMEEICL > TELT D2 LT, MEMIZH
SN DEMENE(L LERSIENEELIT). MV.1.43 (v) 232 ITHEFELI-HET
FIVERT. s, Se, €1, €, Ct), Ce, E, E. 01, 0o, 02, B, I, VIiXZTNhZTH, #E
K, =7 by boOfERE, EY, FBIK, —v27 Ly MR, EWARKOFREER

wEE, HEGL N, BREIETH Y, WHIEA THD.
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1.1.2.3—2 RBEET L

FPFR LRy 7OBERINLUTOXNEHREINS.

do, _ 4o,
dt dt

RIZH T ZADIERIN BT OAPNEHS NS,

o, =€¢.E, 0,=¢6E, o,=—¢£.E.—¢E )

e—e’

(1), @B ROMMy HFRANGELND.

do, 1[1 1} 1 ]
Qo il b+t |
dt R[Q )
FLHENFILUTOL OIS,

V=sE —sE, |=-A (1)

_rrog ade |
W—H—%Amj (4)

@D HFERIL COAZ bR DD, FEARINTIEITHNCAE S Z S I1XHRZ2 WO T, BiEfET
ATV, EROBIIMIEL 2D /T A—=ZIZOWTHITT 5.

(v) 3.4 HEMATIC X 535 A — 4 Ot
%%{Zk@%%%@% C(t)ﬂi, (E.E@: iy U] Z@ﬂﬁ‘é 753‘, Z :"C\\;i, %g@flbﬂ#ﬁﬁﬁ@%ﬁk
LTUTDOEIITRET DH. 22T, TIEHFHEENENT DDICHERKHTHD.

t
CH=C{I+(a—-1)=}

T
9, HmifEE 44 F v SO 8.0x108 m2, HEEROLE(NMN 2% (a = 2), Ce, o
IZ CYTOP LREL, ZHFH, -2.0mC/m2, 9.9nF & L7-. FEROL(LHMAZ 60s &
L7 EIT, FEEONHERBREZIROL-ODIEETHHe/d Z TS~ xDH

ZXV.1.43 (v) .3.4—11T7R7.
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0.30———=———
Q.29

Q2%

—

0.20

0.15

0.10
Q.05
0.00 2 3 4 4 2 4 58
10* 10° 10°
e/d[/m]
1.1.3.4—1 FHEEROBHERREICLHHNOZEL
R HEROYIHERENAEL, ZORH NN EFT0.29md, FHT5UW TH 5.
UEXY, B HERSE L THARENDPEIRGHRD Z LN 005,
WICHFEBROENR e, LM T, CYTOP DIEE d, REBEMBE o 2B 2 T-HOH
T Z#KV.1.43 (v) .2.3—2ITR7.

Qutput[m)

Ll

1.4
1.2t 0.5}
— 1.0 g 0.4¢
'E' Q.8+ '_g' 0.3}
3 o6 So.al
5 0.4+ a
S ok 0.1}
0.05 1 2 3 4 5 0% 5 10 15 20 2530x10°
a d[m]
4t 0.30f [ - u
= = L
E 3 £ o.z0f
= =3
o 2r 3— F
ey
2, S 0.10f
1 1 1 OOG L 1 L
% 2 4 6 Bx10° 0 100 200 300
Charge density[C/mz] Change time[s]

1.1.2.3—2 KRNI A—=HIZXBHHT

THEY, HOEBEROLLE, =L MLy hOEE, (REBEHED? kTS
LS. Ehn, CERITHOREI R LR,

(v) 4 Fi©

1. ®EEL 2 b Ly b &Rl MEMS % 6%

C FEEFIRTEAHER L, 20W OHA A8, %72, VUV AEIEE MO ERET LS L
v N CORBEMER L.

CRF e FNB B REBROBE LD, RiEH D 80um FH ¥ Tt Ui RiGHE(L
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Eoh.
2. VUV BHHEIEIC X 2RO mE b
cH LR, BZ2 UV Bk e i Lz
- fEkofTEE (v fEE, X BRArEE) LR LT, ERICERH TR VR E
B LA 4B E .
3. TLZ FLy hERHWEIEEFEERRET A A
BRI AR L, TRy 7OEH], U RAOERIEHNTHREET LV EAHEELE
< BAERAT AT WL T O HEE2 157,
+ CYTOP OFFERREICK LT, KERFEROIFERDFILET D.
3k, CYTOP RS, (RifiEMmE L2 AT 5.

(v) .5 ZEHk
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(vi) .1 BHEDOHP
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R YRy MU — 7 3R ROARRCHm R IR T 2 o 2Rk T 52 L2k,
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EMTED, ZRUCTED, Bz, Ok LokOZRE ANBINBSLHAD Z & D3R
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HZEIZED 2—FIH —EAPRREIND =021, BEREE T A A INE e b X (T
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MSP430F241x, MSP430F261x
MIXED SIGNAL MICROCONTROLLER

SLAST4 G - JUNE 2007 - REVISED MARCH 2011

Low Supply Voltage Range, 1.8V to 3.6V

Ultra-Low Power Consumption:

= Active Mode: 365 pA at 1 MHz, 2.2V

= Standby Mode (VLO): 0.5 pA

= Off Mode (RAM Retention): 0.1 pA

*  Wake-Up From Standby Mode in Less
Than 1 us

® {5-Bit RISC Architecture,
62.5-n= Instruction Cycle Time

®  Three-Channel Internal DMA

® 12-Bit Analog-to-Digital (A/D) Converter

[ ]

With Internal Reference. Sample-and-Hold,

and Autoscan Feature
#® Dual 12-Bit Digital-to-Analog {D/A)
Converters With Synchronization
®* {6-Bit Timer_A With Three
Capture/Compare Registers
* 16-Bit Timer_B With Seven
Capture/Compare-With-Shadow Registers
®*  On-Chip Comparator
®  Four Universal Serial Communication
Interfaces (USCls)
= USCI_AD and USCI_A1
- Enhanced UART Supporting
Auto-Baudrate Detection
= IrDA Encoder and Decoder
- Synchronous SPI
= USCI_BO and USCI_B1
- 2™
- Synchronous SPI

.

Supply Voltage Supervisor/Monitor With
Programmable Level Detection

Brownout Detector
Bootstrap Loader

Serial Onboard Programming.
Mo External Programming Voltage Needed
Programmable Code Protection by Security
Fuse
Family Members™ Include:
- MSP430F2416

92KB+256B Flash Memory. 4KE RAM
- MSP430F2417

92KB+256B Flash Memory. BKE RAM
- MSP430F2418

116KB+256B Flash Memory, BKE RAM
- MSP430F2419

120KB+256B Flash Memory, 4KB RAM
- MSP430F2616

92KB+256B Flash Memory. 4KE RAM
- MSP430F2617

92KB+256B Flash Memory. BKE RAM
- MSP430F2618

116KB+256B Flash Memory, BKE RAM
- MSP430F2619

120KB+256B Flash Memory. 4KB RAM

Available in 80-Pin Quad Flat Pack (GFP).
64-Pin QFP, and 113-Pin Ball Grid Array
(BGA) (3ee Available Options)

For Complete Module Descriptions, See the
MSP430x2xx Family Usar's Guidea,
Literature Number SL.AU144
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N DONT B BRI T D & IRIBGE IR IR & 2B RREA B S
TLEY, ZOTHRE LT, @EOBITTIES VD 2 AW RERERE L CAE A
MENIWEAIE, Ax RSN TV DHERREZ 7 VT35 FEEMHMLE,

U- 296



(vii) .2.9 W — B

P— MANZIE, BN O &2 i T 72,

X TRIERGE . VU = ADIRS, EERE R DX T ONEE AT
Ty MEE, ROEWNNIZOMD 7 7 ONLE 2 8k, (oK 254 8l THEkAEE

e T T
]

SIZE KEY TAG NO
X 10 KEYTAGNO [ 1]
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b START @ STOP Parameters

SIZE
X | 10 m
Y | 10 m

Module Horizontal Vertical Battery
No Position  Position  State

OO0 00O0000

0

MV.1.4.3 (vii) .13 IBHMLIE R

JEERR . 1EOEY 2—A0r T — 2 2O L BB A T 5,
—FEHE ETHEE, 72 5 ONZ RFID 12 X 2 BOEARPLAMH ] S A5,
B ARSI, IR & AEED 7T T RERS D,

1 Please appoint a destination directory.

Cilsersiastech_LViDesiop\BBEN1103261145 &5

B

Display select [Tru:k ling r| ]

Z | Acceleration x|

8 |Angutar Velocty =

X [Accaleration

MV.143 (i) 14 BBEE ERRE BEGHE, b =5E)
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(vii) .3 FAES O

(vii) .3.1 AT X 2B R
TV 2= AL OERESICT —F RENELRT D720, BV a— P —n
ABCHEGE L C, MELGEBBMERE A MR LA 2 TRITRT,
FBY 2 —/VE, HREOHD DD L ERIZER Y £+ 7=,
Bimis, BEGHEENZNIZHOWT, FTED/NZ — T 1 RFRAT L, H%
FRICR S TR RIS T DAEREZHIE L, (XY HlniizE, Hfim,)
RFID # 7k X 2 BOERSRE IR IR O T7o D, & 7 13HIE BRAAIRF D7 &
72 B NTAERIEIZOBEH LT,
R ST A—=21E, BITT LI T A= 2 B L G6, il T A —2 %
RFEHIIRNT A= F e BT /F — T LT A O R 2R/,
Wil NT A—=2 L LTL, HRIRTA—=FHRRFOLOERH LT,

#V.1.4.3 (vii) .6 PFIENY =2 1 oBROMEHEERR XY (HEAL: m)

. Bk SHEHE
INR—Y
&%) P HEP &5l P HEP
314 Q)) 0.59/0.08 0.59/0.08 0.00/0.00 0.00/0.00
BHEHO 0.17/0.30 13.59/19.85 0.13/0.08 3.64/2.89
Hh=%H=0 0.65/0.09 18.45/6.36 0.23/0.36 1.03/1.76
B2 ED 0.82/0.83 18.56/18.06 0.37/0.53 2.07/2.49
B cCW® 0.20/0.39 1.84/18.44 0.84/0.69 1.24/1.01
M E cCW® 0.62/0.33 11.19/22.43 0.17/0.34 0.27/0.75
A& cW®@ .0.85/0.17 OF/OF 0.01/0.48 0.01/0.48
P: /8T A—4A OF : A—/\7a— (>37.77m)
O #zazEvw Ttk
O ZFOTREA
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0 6mOEffEE, FRASHE LT, UZ—r752 &AL ikIciEE

AR T,

O 6mOEMEEZ, FRNGHEL T, WKL MICAERIVICUZ— L
T, R AR KT,

0 ER2mOMEEZ, KEEFHEID 25 BT 5,

0 ER2mOMEEZ, FFEHEIYIZ 5 FIfET 5,
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BRI EOMEEZEIT EEDO LB TH L0, BBTR b SEIBEDIF O 23
BrlzEN TV,
Hatary of Fosion Tracng T - i i

Please appoint a destination directory.

CiAUsers\astechq_L\ViDesktop\AAAI1103261601

Display select |Track line -

2 [psosmon ]

8 |Angular Velocity -

X [Recsion <)

Please appoint a destination directory.

CiUsers\astech1_LV\Desktop\BBB11103261359
Module No. 1 -

- GO
Display select [Track line -|

Z | Acceleration -

6 |Angular Velocity -

X |Acceleration -

MV.1.4.3 (vii) .15 [ LAITREOBER (1 BiE T S5GHE)

FEOEIR, MIENT A —Z TRORE L THOEREA R LT THEWEE
W NLERGE 2 FERICHIR D LU TR <L FEEROBITRE & 1T THE o
SUIBEIE R T o 7o, BRENCEIZIZA UADR72< 4FIEHR S ) A A TALED
SHOE WIIBE L THMEBETE ol
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EIZ, B EV 2= N2 TOT A MIRWT, #Hf L7zTF v o U E
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PZHZ DD, TNLUBEOAEERII v A 2 I X D5HIT — X IZOHFES T
W5, BlEIZE, HHLZAEEEYORBE (1R SRR 7 EMU LD
RMAENBRET2) 226, FHERIZ T ITTheED 5, BFCHTZ > TiX,
WEL LV EENSEHENIEY2a—LDX, YHHOBEI&EEL, AHE L
VHTRDEET 2a—NVDMEIZE->TIZ V=2 b—LDX, Y HAITH L
HYb, ZOLE, FEVa—NOMENESTND &, BERFERN 2L BT
ZAWTLEY Z &b, BIAIE, B mICBEI Lz ElrT 52 &1
5%, ) AlENE, BEMRMAERRELATOMBELE LT, RN bIo7o 2[E
R H CHBMERS S DRFMICEINCT LE -7, (FREsfEEICL Y, &
SND BN RIBICEASN T LE 72720, )

ZOMBEX. AREE YT — 20T —XINEREEES EIFAZ LIk H D
EllETE Lo, SR0OT7T—~THW=t U HESZT 061, BARRE
PITFRIAD 720,
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H & LiE, RFID # 7 55 CALERRZZ R IET A BRIC, IRIERFORRZE i %
FEREIR & Al EE RS fE L, AEREZ ORIETHZ L2 B L TV,
HERENRKE T I CHULTE 2o Tz,

(vii) .3.5 FERAIZmT 7R
D= R ZDOHEH
AEORBRZEZMET 212F, 2 R2AOFABDRATH D, ENTIX
BLATIZ & » THIRE SR D J7 A ﬂh@ibé@\ﬁﬁﬁ%bfwéRFlD&7
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WEE B2 N—LENRoT, MANREE 5 % P R REIE S 7% I3
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ERRELbDEEbND, ZOFMBIEE O TRIZ, HIECLIRE D
oI TH D,
EDEIRTNANITY RAEHNHICE L, xRz F CHE T A —4 T
AN—=F 2OITEEN B 5, BIEGE (¥ 7 2BATE L EORIERE) 75
HENRTA—ZETAT I v BT HVATLAETONERDDL, Z0D7
OOFEELTUL, I~ 740 E, =a—TFxy N, 771 H#wm, v
—VHEICEDE-NOEREAYHY 5 D,

(vii) .4 F L
ARPEBHSE TR B OB HMERB 1T O K S ITEBLTERD o 7Dy, BT D 5L
TR ENE L TRET —2 L LTRFE LT, Bicky Yo/ 4 3G, R
U7 Ml b A% DOBFICEYL S D TH D,
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WCBWTIEZDEY 2 — V2 FEBT 5720 DR_R—R L7225 @R E O NMAKMMA AR/ 8
TR ANERE L TORBBET A A2 HIE L. 75 A0 X% — & 72 2 IE R0

WE%%W%L R DT /S A ADFEBLATREMZ PR S,

BRI, BREREY B LIUOARE U HICENZ BB ATRERER L L TR
BRBET A AOQEBUZT T2, U a v RN Y ~—3ER b~ 2%y ZikIC X 5968
IR BT A BRFE T 5

AT =B TE, R L7z & 5 RBEE VB L URET A A2 FHT LI
VB T OEBICOWTHEEZB IR -7,

- IEBRR IR FEAR TR O B %
< IC—{RMED 7= O EEEILD ST FA~DEREH T B %

-%@7A4xmfﬁ LD T T A LR U~ — 5 ~ DER G B BT D B 5%
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Pb(Zr0.53,Ti0.47)Ti03 54 RF ~ 7' % b v AR XIEIC K VR LTz, Ay X &4
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MgO(100) #E:Ak s &L Y ST Fbk & Vo, FEARIREE 13569 600°C Td 5, Mo FEARIZ IV Tk Pt
EHRIE LTS 1% g Td 5 SrRUO3(LARE SRO & FE97) A Rl L2 0 bIZ PZT 2 Fifii L
7oo ST BRI TIIEAEMZ LT D72 0K Ti 2 L72%, Pt, SRO B LT PZT
BEERE L2, SO, LTS 2 il 7k & BE Uis ik, RO
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