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Background & Purpose
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Purpose : Realize of in-vivo wireless communication system
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Biosensor The proposed Communication circuit

® ISFET(lon Sensitive Field Effect Transistor)

REDAF VIREIZIELT lsg=20 nA . _
HABENEILT HFF . _____At=5sec O IREAT LD

‘ -57.3 mV/pH Base station Communication circuit

| | |Vinterna|
pHE B ELTERESN D

pHsensor

pHsensor circuit

At=0.5 sec Booster circuit
-67.1 mV/pH Vexternal ¢

S EIXISFETIZ & 5 Bi®&DpH ISFET <SRNy
BHMOABIET S & ZRE 2L ~~Normal range L !
— 9

TayO5 .
SigN, in stomach /]/
SiOy . ] ] ] ] ] Pulse ‘

Output voltage (V)

Primary pulse Secondary pulse
generator circuit | generator circuit

N

L C2
T I

p-type Si || 2 4 6 8 10 12 detector

Gate structure of ISFET

Hydrogen in exponent (pH)

IHVoltage limiter {3

Communication Specifications ST . .
Communication circuit

O Ny F—LRATAKEREL TOBIE Vitomal B ;

-BHR (BR) DRENKE L } o y iy — ] | '
ANANTHEENEILT S P "NOEEELTEEMEERTE i Ts E '@ i
AEA~DEE | HE T Secondary pulse generator circuit
BANBLATLS e . . =
i) e |1 M3 A —lﬂ M58 M4 me Blm11 [ inverters i
’1{1}2 IHEL T o == o |
— — i o 4 L || 4 — L - i
EREE EE 15 | e, ?EB VaCl| VbC3 o7 f"‘} j MR
Antenna . | A H L as - L L =
] S lenns S __'lﬂ\ 8 x| = = [t —H uL ;
RERAtEL = ZEIEAEL 111 1% o | - : - ; ]
éﬁ[:;é}i%ﬂ- \:\ Magnetic flux '91*5'50)/ 47{‘75‘“%%\ . ﬂ Jiﬂ Jgfl 1£Ll . . ____________ | I J °||:|\/|91|
7K1z & BIRIR 3 " EROTE AR | ﬂ; A ;..‘..‘.f..‘..‘..‘..‘..‘..‘..‘_ Attt
'  ANATEES DAL M1 | wl | | [s5L p
T ) - e L%
Transodver Primary pulse generator circuit TEM8__n c|C | |
: _| d, 5 A I D
Receiver Receiver —'—| ——C2 :‘l’:’ % — —= .
—p [ SRS IEE ST . B 5 I TT
= ! 71 B3 /Iy NG ;E ""'”:él: = N Y
BB R R R TE # %(E‘.éwcm) o pH sensor circuit
Frequency [Attenuation m Voltage (V)
300kHz | 458 IS NN S e———
-ISM(Industrial,Scientific,Medecal)/\> K T#&% % 1 MHz 51 dB FLANTTIDEA 2 - —B S 1 ll—p
" SRETIIAATORERENKEL . 50l
3.5 MHz 54 dB s
» 1356MHZ*“'1 § 13 MHZ 47 dB |SM 0 Time (m’SeC) 0Hyd1roge2n in3ex:one5nt (pH)
35 MHz 39 dB
240GHz | 90dB [ISM 7 LT DRESFM0.01M. R—RRF— 3 UM 513.56MH 2
. T. Yamada, Japanese Journal of Applied Physics, 2005 @Egiiﬁfﬁai L/T: t %0) :/ E a1 '/_3/ 3 y;ﬁ:&% Slmulated by ADS
Pulse Interval Modulation (PIM) ESK N 3 3—
WISV ADRET HBMRERE AL =T — 4 55 Modulation | ASK | pgy | PIM” O S )
(51 T 2.58V 2.33V = 1 2.53V 2.20V
.%}E%gﬁ;,;g Volmgetwo pulses Attenuation X O O CIEJ . CIEJ 0
BEOEEIZHEL ! / Power §-1 | 58.5U8 §-1 . 67-21s
HEE L — RES <L _ data consumption O % O o o
> 1 Bit rate A O A Y E S N S 4t .
" AM%EEJ;@Z%':EEL\ T. Yamada, Japanese Journal of Applied Physics, 2005 154 1.3 1-Ffm;62rr1§26;)64 166 1.68 154 156 1'58Ti:.'r?g zr?‘leég; 166 1.68
-FM{EI*\(I&%@J?:%%JC}E%%#W:E = | PIMERFH| B ERLTT LS ISR REZLSS Dpi2E 2RI ML OTE (2)pH3 & E DM 1 LOEE
" pHTRERD AR 1E R - ' ' ' ' '
"-”:: 120} — Normal range
_ — 100+ in stomach H=E% EE (L 4us/pH
Base station Sl PHis/s 1 4US/P
DOESER | rENE g 7L R IRIEIE2VELE
@ A 8 aof
gy 2
= V | . | | . S — NG S s
) QnIEEKH ‘  Data e T *’%:&;iT 23T
1 ‘.t Gastric acidity (pH) #X ] He
| t (3)PIMIZ & % pH & BFfEfEI fm D #RF

AENGEZHCEREEICAVDLTI VLS ICEFREN DTV TVREEINHAFTTESINY T —LRAEUHED 2 —I)LZAWV=in vivoBRBER YV A T LOPIMEZHREEICOWNWTHRE Lz, AMENLDEE
ZERBEL CREMAHKREZREL. Ny T —LRQGinvivoBRBERRZRFT LTz, ADSIZ&KY L2 alb—2 a3 T2 CAPIMERZITOTWA I L ZHRALIz, ChICKk-TEMZFERAET. LURE
HTRNOERBHRZAET 2 LT ED 12— IILORBRAREENRENz, FERER—RAXT—23 007 0TFICOVWTEREF LT FETH S,



