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A device for integrating a position, a gesture, and a wireless transmission is disclosed. The device

Apal

H

includes an electrical connection substrate, a processor unit, a wireless communication module, and a set of
sensors. The wireless communication module is electrically coupled to the processor unit via the electrical
connection substrate. The set of sensors is electrically coupled to the processor unit. The processor unit and
the wireless communication module are packaged as a monolithic structure on the electrical connection
substrate. The device for integrating the position, the gesture, and the wireless transmission can be
manufactured as a miniaturization device. Accordingly, the present invention can be applied to a wearable

device and applied to a game in which an absolute positioning is required.
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POSITION, GESTURE, AND WIRELESS TRANSMISSION
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A device for integrating a position, a gesture, and a wireless transmission is
disclosed. The device includes an electrical connection substrate, a processor
unit, a wireless communication module, and a set of sensors. The wireless
communication module is electrically coupled to the processor unit via the
electrical connection substrate. The set of sensors is electrically coupled to the
processor unit. The processor unit and the wireless communication module are
packaged as a monolithic structure on the electrical connection substrate. The
device for integrating the position, the gesture, and the wireless transmission can

be manufactured as a miniaturization device. Accordingly, the present invention
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can be applied to a wearable device and applied to a game in which an absolute

positioning is required.
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[ emrasian]
ABABN ISR - FRIRMN —ERSE - REEEREE S
&R -
GFEIESTTD

[0001] I7H&YEE (three-dimensional mouse) AJLAEE—MIBEE
A - AT AR I AR HIRE ST -

[0002] Z4IR9IEEEEBEEAREATETRME KR T
AE—ERRE RS B IIBEEORTRERN - BE &
FRILESE B ERE B A A - B#LBEEMEE (FInERALEE)
FoEEER - EREINILBEERIFER ZEIRRE] -

[0003] ERIpLFREESHE B AT L AR B R P e/ N ELIER
X B RFIRIFIRESR AR Tk -

[FEARE]

[0004] AEFBFERE—TEREAIE - ZREBUEAEE ~ 568 - HASH
RE RSN PILEEE BRI R ST NEEA/N BLIE F 2 ZIRR GBI RTRE -

[0005] ZA%$8HC BEME RERERHEE S EEOE B EE
EAN - —RRERET - — B TUEHELIR —E RIS - EAETEE
EEZ B ERERE AR RS ETT - SRNISEEHEEER
EINEMEMEEZRERET A 2O aE— IR RS  —EaEE
RERIZR S — AR RIER - BRI RHIZS A BRI B4 =@ 5 i
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R EEE - Bl Al R AR E D =@ G Ry AR B HUE - %4
G5 R 28 SRR 2 ) =B D5 MBI B E - SRR EE 28 BT G AR N
R RIS ~ BRAE Aok P R R B R R R SR A BB AR R LA I
FERNIRIES ~ BRI 25 B B AR W o5 R B BB E T e 2o i —
NLE B —RREEUE - RZha HEas B T B R Sl SR R TE R B M AR BN
LB SR RS

[0006] AFEACBEME LREIMRIER SEE RGN L8
B - KA AR REEEE b H AT E A FE a8 E AT AYEEK -

(& =B EREA

[0007]
8 1 ERAREAR R — 5 — A SRR EEE

55 2 BRI R E RERE

55 3 [ R AN FE S R M R SR E B AR

25 4 EIR LB SR G ROE RN EREE

2 5 BRARBRATE 8 —H P SRR REEE

2 6 BRIRBRARH—F = HREREE

2 7 BRARRAFH BT SRR EEEE - LK

% 8 EIRIRBARH—F L EHA ERIEREKE -
[EiE5=(]

[0008] FH2HFEIE W FIERRBAFP—E-BHIICREL
E - ZEHEERERIHEEL -

[0009] MAAEHEHIF - BEEAE - REMEMRER KEI08E—
FEMSERREAR100 ~ —EREEEREIT110 ~ —fEAREEF VR 12000 — R RIS
130 - pREHZREATL 1 10%E Md i 22 ME R R AR 100  SERREEAIRAR 120838
B MEERRENR 1 00EE MR IR E R B S BT 110 - Bl as 1305 A B MEEREAR
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0B AR E PR EE 2R BT 110 - JR 79 28 B9 5T 110 ) LA S — i e 31 88
. ( Application Processor ; AP) o

[0010] pREEEEEE 5T 11 0BAMAR T AFREAR 120 (RS AE BB M AR AR
100 | » AR — R BHE R RE PR 85 BT 11 OB AR B VR A 1 20/RFE BB 1
RS 00_EEF8EH — B — (monolithic)Et S » HIATRMKEEE (System
in Package : SiP) #&i# - R—BEEHHIF - EIEEHFERI00B—HES
JEEAR » RS B ER I S ETEBIAIE N — R EEIR_ LB RS
EeBEUNEEENERE  EBETLAESBFBERAE (metal lift off)
R > N ERBIINILIREEE i (polyimide) F#1k} - LUSEESE ML (spin
coating) U » ZFCBERZFNERRERIKESBER » &%&
TR 2 I AR R M AR B 5B - ARSEEA . EME AR EAR 100 (B[]
MDD RN ) < BEE/NA1006K (micrometer ; um) » BEMESEFREAR100
ZE—@2 BEN/INP20BMKER 106K » BN EEREE—MER
X BEIEERRER 008 B B — B Rt AER T2 B M E AR EAR 100
BB AR B R 5 A R A FEIRE -

[0011] MAEHESIF  BELE - REBHREGER KB 10E—5
BRE—ERET40EERSEEREERER - BIRETT 140 R EE
H SR 0 R SR RE R AR 120FT TR 2 B -

[0012] FAZKEEER S BANIE - RRBHEEGEE S SEE 100 R
P8R BT 11 0 B S AR AU AR 1 20 (R BE IR AR BEAR 100 L B 86 i B — £ 5%
ot > LB SAUE - ZREHEMRERSEE 107 R —/ N EE R —
FRTEEE (wearable device) » FlAI—BEElEEE (wrist device) ~ —HEfL8E
& (band device) * BG—IRVEEE (ring device) » L4} » FHRARHC B E
VE - ZREEFEREREE EEAE—/NULEER - KL ASERE—
TERET L BEREFRE—IIEBEEA -

(0013  JRRI28 130 s —HE NSE B BRI 28 1300 (IS ) —
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A AR R I RS 1310 (PEERER) B—HERGE RIS 1320 (HURET) - INEE
IR 1300 BRI E D =8 A RIS B 8E - AEREIZR 310K
R B =85y R B EUE - B REIZR 1320 R BEIZE A =AM
WL EE - BRER a8 B TT 11 OB B R85 1300 ~ 53 R kI % 131082
hid 5 R 2% 13 20 A9 BB AR SR I3 2 R 88 1300 ~ 5 T B I8 131 0EEAi
SRl Es 13208 BUEE T EH 2R Pz — B B — R REBE - MBI
1208 R S5 BT 110FTE T R N 22 f R iz A B B X FR B (B 2 S EETE 60 -
EARHCREME - ZREHEMRER B 106 A aEEREZE (A
fE=HPCIRE IR =B R ) B &R AR AR R S ER R sREs -
P S =Bt e T 1320 IR 13081 AT ASCE: 7S {5 P BRI 2R AU BRES -

[0014] FEfiE M BRIZ (RIE EIE—H = EPe IR @ R —E =8
HEET  FROGERREIMRLRE . —ER AR — IR SR -
ARS8 3H 2 RG2S 1305 MBI M RHIZS » BHIZR 130:2 k5 R 28 13207
RIS BE AT = B SR 1 30R i (BREARINEE) HBE - Eitgea
AR bR EhE M RIS 1 T A A R R S AR -

[0015] BTi#—% THARME A BRI B2 DIT#R
HA 7SR R M ORI 28 S L (B e R R Y R -

[0016] iithasigiihZeRy] (e-frame) —f R BAEAEHIERTRIE » Hoxil
BPHEALTT - yRHEAHERR DT - BRI YEMLD - BB EREREE T
HYEEREZERE » DU R EBIR mRA LR e - RIS R 22 (s-frame )
— i BREEAE SR E L - Eoxi - yilh - 2B BB S ER AR Y (Al -
HA S EREISHEEE SRS EEERE . DT HERNAE
G EJtREDs -

[0017] GHS:BHES2ME - S2E B/ HE M BRI EREE - SEE

M RH e RIS = SR @ X =B AR T - Bt > —HHiEIREIE S ER



201709025

R A B R O A BB RIS B S A 2 RE
0 (V0,8 RN AT oA R S e R S b A S B
S R, -

Rezs(w .0, ¢)=
cos(y) cos(8) sin(y) cos(6) - sin(6)
cos(y) sin(8) sin(4) — sin(y) cos(¢) sin(y)sin(f)sin(g) + cos() cos(@) cos(8)sin(gp)
cos(y) sin(8) cos(@) + sin(y) sin(g) sin(y)sin(f) cos(p) — cos(y)sin(@) cos(8)cos(@)

N
[0018)  Fu/8 s R it Sk B3 SEPIBRFES F BRI aR T
AR B R

e s
a, v a.

—~e _ =5 e | _ s
a _Re2sxa = ay _Re2s ¢ X ay
e s

a; @ a,

A2

(0019) pERs” MEENER - EEFIRS EETISES
EXIBRERAR 1 - B PR BITR AR R
Rk ° %A -

(0020] BEEHE AFEARAZLELE—REER
Pn = Ort * P, g3t 8 B e AR PR R M RIS R 257 (R
st - e o T P e o | Bii ams
WIZIEARE - HERETREA TG —ABCRRER b - MENELS
RSN~ B/ RO 8

[0021) AT BEas A 38 P /A o RIS B < BRI S8
RIS RS RE IR EE TR B2 LR
ST+ AR RS ERAS TS S MO0 - AR AT
MU S IRRBREOER - GRS EETE -

(0022 FHSMEE  FIEBAREAMBERNE (H1HS

real
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FRHIZE130) HOMESTIRE - JUBHIEHERR SIS m S MICARS - SRS
RS RERET + JURIE BRI S SR I R B RS
0 wytssitsEss s SRR AR s TR
0 mpszmel wRam - sz’ TramuEERnE"
FIEAFIR . RIFARS - 4 SEHL

- s 2 2
¢, = tan l(ay/\/aj +a, )

NA3
t9r=tan"1(aj/ a;2+a;‘2)

NT4
W, =atan 2 (m;,mj) ARS

[0023] BB ORISR AT M AERR T L B 1A R 28 P S0 RS
AL R T A & IR - BRTREEEALLAITES (Proportional
Integral based ; PI based ) {EHEE - £ S8 2y (Kalman filter based) ¥
8% - BB T (Gradient descent based ) JEEEFEHHEHUHHIH] L
REAERE - ITDALLBIRR #2125 (PI controller) EEGEEERA! » 21554

BFT - i EZE A O (SR R R - SR 6, {ERE
IRAH R - BEEREHIRFAER ER - 25 LEA 6, Pk
iZstE s 0 i O SBELDIRATERIZS - TR T HIAT 6
R EREAERAEKE iR R R 6, FEIEIERT

xuefa 0 - FILOEA IR RSB E R e A O e
RETLBN FEH iR Ryl - MR LT A2 HEERANZS

A

fefa ¥ o BRI » A AT PR B R o S B R

Ry
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compl — error error

AN

[0024] ZZSBAEIEREZREITII0 - ZEHEIZE (2513001310 »
1320) ~ SEFLEEFUEAR 120 ~ BIREIT140 ABK FEFTRHVIFIRIR 2R - #5380
LS B —ARENRIERFEHR (Printed Circuit Board ; PCB) HYAHSE 5% »
AR SATE - ZREEERMER B 10 B EHEA » 2F8EX10~20
FRARTORE » REFAFEAEREE L ETR (BIEEERER) BULE
TUHEERE— (monolithic) £14&5EHE - AMEEER/ - HH4) » RFHHS
— BRI ENEEIEE (AFE1300 ~ 1310 ~ 1320) HEETERR/ NSRS
2 RIS R TIERERRT - 2FRER/ MNEALSHIRE - ZRBEISRE
EREN TR _ L[ —BF K& B2 AR BB R AT E IER
R—BIRY PR RE -

[0025] AEEHCBEAIE RREHMERERS BB I0RESEES
FHRECEGO - FHEEE R IEEERRN—E R RIBH - —S0aE
— & - —BE I o RIS 30 RAIBEEE E R EIT110
PR AR BT 1 1 OfR IR R B EE T BT B B R RE i - WS T A B B
REHEZ BEMETURAE 1202 E FAEEE60 - FHEEE 0T LURIR(L
BEHEZRRHEFREER - BORER - BEIE - ZEHERGEREE
0 LAMER—ILAVR B » BB LA EEE 60 — &% (RER)
FrBUNRIEREC S TER - ZRRPARE - ABHP RN ERBEI LSS
BRE G B AR B AR B R -

[0026] :HZBAEESE @ FBSESRBARIE—E _FHEHIZBAM]
B - ZReELAREE 2 SE20 -

[0027] AEHEHIHEE—EEHC =RENAEHEHC BEME 2
REEE SRR SRE 20 - BRIEEREEIT 110 - MEARERFEAHE 120 5 BHIZS130
TREBEMEEREANR 100’ E245E5H —B— (monolithic) HEEFEHE - RAEE

7
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Blch > R B R BT 110 ~ fEARETUSEAH 120 -« RRHIZR 130(REHEm B —
(monolithic ) H5&kERE » R ATLUE— 2R NI B - KBTS
BEE - ZREEMRER LB 2HE Rt » BREi0
[0028] EHZRAZE6[E @ FoESRIBARIE—E=FEH B

B - ZREE AR AR 5E30 -

[0029] AEMEHIEHE—EHH 2 ZEENAERLC REMNE &
REERSERR N < SEE 30— P EIE — AN AL E R GR A B TT350 - A48T
(EFFHRBRAISOPIAIRZ—RERE LR (Global Positioning System ;
GPS) » SMERLE SR MCR R ETTIS0E MAR L R R AR BT 110 » FIAYS
BeUE - ZBEMRERN CHKEIGETER - KEHAICEEME - B
RE BRI SEE 30 H T AT 2R S —E S i - IEREID

[0030] HE2EIETE F7EERIRARH—ENE S R
SEEA40 -

[0031] ZAEMEFIHE=EHEHC ZEANAERL I EEME &
REELMRIR (I SEE 40 - BUHIZR 130 R AN ER AL E RS IR B TT3504%
B M EREAR400 L EH5E 5 — B — (monolithic ) EHE&EGHE - HalER - &
28 130 S SMERALE AR B I R AR B TT 35045 10 BB 1 S AR R 400 BE 1A%
B2 R T 2R BT 1 1 OB A SR S VRBEAH 1 20FT 534 .z B — (monolithic) ¥
BEALIE o FAKEHERIR o FFARRHIZE 130 B S B R R A BE 1350
{REIEEFHE — (monolithic ) FEEERE » R T LIE—Z R/ NERIERY -
KEMAICBEME - LREEMRERCEEIT2HE—ERfIZE=
BiEpz ft - shARShE -

[0032] GH2EIEESME - FEESRBARHE —FEHAERIIZEEA
B - ZRBELRAR IR 4B S0 -
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[0033] AEMHEFIEHEENE Y ZRENRRNEHHICBEME B
RE B SRR 2 SR S0 - BREESREEIT110 - MAUEAAGEAE120 - BRHIZE130
KAVERAL B RS R R B TT3 SRR BB M B B AR 1007 348 p— B —

(monolithic ) FFEEAEHE - INAEAIF - BN EEEESSEIT110 - MEHUEE

AH 120 ~ REIHI 25 130 R AM BB AL B BR 9% 3 I R M BT 350 (R T SE i B —
(monolithic)E#&#EHE » R A] LU —S 2B/ NI B R - NEMESIZ %
BE - ZREERGERCEES2HE—BRIZEE=ZEHIHE
At FEARL I -

[0034] AREFEACEESHIE - RIBHMIREH . HEE10 20 - 30 ~ 40
K SOR] LUZ AR EAL » RIIE AT ABE —RE iR tn Bl a0 — F S EETTAH I
i - EFHBEEEHE - MIREERSEE10 ~ 20 ~ 30 ~ 405 SOELFHERIAEE!
(EREER) » PRI ERISREEE 10 ~ 20 ~ 30 ~ 40K S0T]FEFINTE
R EARIER -

[0035] ZAZHEA MEARBEREERE10 ~ 20 30 ~ 405 SORTBY R/ N 4
B KILFTEARNERAEE - - fIUER—HBERTFR - BE » ARHEZ
IERRBERREEE10 ~ 20 ~ 30 ~ 40 S0F]FEFIN TR AR B ENIAIIESL -

[0036] BERAEAC FREEMOIBEN L REWIEAREA
R > RGBTSR B E R E AR N IR B AR 2 R e
B - E A {FE R BN ST - RI AN (REE M B TR RN 2 FREs
Hi#ER AT ERYE -
[FF5fRREA ]

[0037])

10~20+30+40-50  EEEAE - RREEMREECHEE

60 THREE

100 ~ 100° ~ 400 ~ 100” EMSEBEEAR
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FHEm S E R

| —HEREAIE - ZREHMGEE T EE - 1

—EMEEAREAR

— R EERETT |

—HERREVEME - ZRFEEREINEERREEEET DK

—HRGHIES - B EEES BT 2B E— N E B
fr  —REAE RO SR B — AR AR R B

HAa s B R s AN B E D =/ A e ERE - 485
R RRIZR AN AR D = E S A AR B R - B s R 3 AR
D =E5 RIS BUE - SR 25 TN I R 28 - B
78 TR PR R e B B AR 15 R 2R Y BB AR IR S AR IR P R 2R ~ A
B R AR B R AR B R S B B P — (B B — R e
&

X B e B T R R B R AR (R E B B AR BN S — B —
(monolithic ) EEELERE o

2IRBAHAFEAEHES | Bl BENE - REARRER S EE -
Hohe B MR AR R /MR 100 K -

3MRBHAGFEAEGES | BTl BEME - ZEHSRERS &E
HP B EERERR RS EEIR -

4 MRS EAIEEES 3 HT B AN E - REHERERTEE
HZi S E R AT R S ESBE U EHENEE -

SARIREHEE A EEEEE 4 HiTil e BEME - RREHEEERHE
HoZFENEERHE— R -

6ARIREFFHE AR | Tl B AAIE - DR EEC 8E
HO R e BT -« BRIl VA R e R B R TE S B M AR R
T EZE — (monolithic ) EHFEHERS -

1
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TARIRHFHEANEGES | Hinllc BEAE - LRERGERIEE -
E— S EE—IMNREFSRN R ETE R E SR T - AR
HRBEUIE - RREEEREREEETE -

BARBRHRE HAHIRE 7 Rl B A AIE - REEER N 568 -
H AR R g RS MR AL B RS R B T RS — B MR AR
E1E<R —EL—(monolithic) B ELAERE -

OARIRFAFEEAHESE 7 Wl c B EIE - LR ER T 5&E -
H A EZpn BT - BAEAEREVEAE - SO UBhE M B8 KB N R
FHUCREE TR B SE BT AR T S HEHE -

10 MRIBHFFEANEESE 1| HiRtCRAEME - RReEERER 5
B E—SRE-BRETEEMEEEERER - HPEEFRET
FIR TR S iR B s BT B R S B R A P fR BB -

NARRHFFEANEESE | Bl BEME - SRR MR EE 5
B REEEEE-ERERE  HP s E R AR B AR BT
ATRHZEMT A BRI E R T RAEE -

12 —ERAE - ZEEERERKE  BiE
— R MERREAR
—BREERETT |

—ERETRAE BRI EER R E A B T

e M as B U B A B I VRAR (R AERL 56 — BB M AR B T EE e —
E— (monolithic) HEEFERE |

— SR _EMEREAN DIk

—rE ISR - BRI ER A E R R B R B — ST
HEAE R8s 2 A s — R e B e ~ —HE A A R e e — RE RS

AR EZAR N R R 2 A R 2240 = (8 05 MR IE B EUE » BZAE A

2
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R RHIER AN R E D =BT a0 AR EBUE - B AR RRER AR R
B =B eIHESEIE - R s BTG I B R HER ~ B%AE
o 3R R s L rEL B R B R B E AR IR B AR D R 38 ~ %A
A R A IS R SR BUEST B B . — (I B S — R
fE °

DBARIRAPEEAEEEEE 12 Hin e BB - RRRMEERER S
B HoRE—EEERER N E /N 100 5K -

14 MRIRFAR A EEESS 12 il BEE - ZRRMEREE 5
B> HPEZE—ERERENE RIS EER -

ISARERFFFREAEEREES 14 BT REMIE - ZRERRER
B HPZERESBERUERE YR AR ES B eSS ENEE -

16 RIRFAEEE AR 15 EFmte B ESAE - ZREEMRER L
B HPZENEEREE—MERK -

17 ARG AR 12 EAnll BB - LREGMER ([ 5
B E—SEE S ERS R E T E R E R A T
ARERBEUE - ZRREEREREEETER -

18 IRIRFHER E AR 12 R BEUE - RRREMRERE 5
B E—PEE-ERETEEMEESE -ERERER - EPHER
BT AR TR R 5 B T K R A @ VR i < BB U -

19 MRIRFEEHFHEES 12 ATl BEALE - ZREMEREE L 5
B (REEMEE-EREE  HhER BT R AR BT A
ATRLERP U BHEERRERL T HEE -
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