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#1 Fv75ET

Process

0.5-um CMOS, 3-metal, sensor process

Die size

13 mm x 16 mm

Pixel array area

11.2 mm x 12.8 mm

Pixel size

50 um x 50 um (508 dpi)

Number of pixels

57,344 (224 x 256)

Supply voltage 3.3V
Output data 256-level grayscale
Frame rate 0.3-50 frames per second

Power consumption 25 mW (sensing operation)

Normal finger Dry finger Ultra-dry finger
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T 5, 5.2 HITIX, ERD AL —F 2 AR B OB R A R 3 572 1282
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FIRREEOEWIABI RSN, BRI ABEH LT ATy ATk L TELNT- A
K25 (b) IR T, MERAEBIIHFRT, +FO7—20KEI1F1800 1 m,
ME1X400 um, NERHEMREZMEMORDAR—21F100 1 mTHd, 1F
—H VAT =R ELT, T xS T AIRIENE e ¢ (3T A RE =T, i
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DO#HiFIZ2~100 pFTHLEHEE LT, IREMIEOFERERY NI —0 T FFAPITL
DRERE R OE WL, RIEMRFNEMOENCHE O R EIREOE(LICER T 5%
2 BND, TANF Y TRLNEREEROBERIX, Ry N —77 I THIES
Nl RE—K L7z,

79



0.9
08 | A Sample A
o7 | Sample C
° *
06 |
= Sample B
g o5}t
@ 2500 pm
© 0.4 I s
£ i
o 03} Fraud T :
o2 | detection — H¥H =
' electrode  EFEFERERRREEE 000 MM
01 b HFHEHEFH
0'0 L L L L 1
0 1.0 2.0 3.0 4.0 5.0 6.0

Amplitude (mA)

(a)
1.0
= A Sample A
c
>
. 075 |

2 °
@
S Sample C
c Sample B P
S *
g 05 18% um
)
-GE) Fraud v
@ 025 detection — A100 um
g electrode

0 ' : '

0 0.25 0.5 0.75 1.0

Amplitude information (arb. unit)

(b)
5 REFIELAN A= R 0O 2% 4 PO RS

(a) Ry "I =TT FZ AT ORNEFEF
(b) TANTF T B SN AL E—F AT —H

80



55 AEDFELD

CMOS—MEMSA Y H—7 = —ADFFARZ TRME R EIT LT, BEO
B2 3 2 FIEEZR R L, FAET IR N S EIRZ Z E LS5/ A
L AR EIEIZ O W TR T2, A AW IRIES A O E . UGB
ZE R LT/, IR A A R E L, ZUcEY, FIEEfE150 x 150 pm*DA
B —F 2RI A EE LT, A —F AR A A B Ofs 0K mikaeD
HPH DAL —F L RERN TEDZEE RN R LT, A B —H U AR RO
TANFY 7%, 0.5 um CMOS7ratRlto 7otz HWTERIL-, 1B7H
FREIERR I RHE LI a i il C& | IRIE T — 213, Ry N —2 7 FF A4 F O E i
T AR LT,

81



% 5 EBEM

[1]

[2]

(3]

[4]

(5]

(6]

[7]

C. E. F. Amaral and B. Wolf, “Effects of glucose in blood and skin impedance
spectroscopy,” proc. of AFICON2007, pp. 26-28, 2007.

L. Yan, J. Bae, S. Lee, B. Kim, T. Roh, K. Song and H. Yoo, “A 3.9mW
25-FElectrode Reconfigured Thoracic Impedance/ECG SoC with Body—Channel
Transponder,” proc. of ISSCC, pp. 490-491, 2010.

A. Carullo, F. Ferraris, M. Parvis, A. Vallan, E. Angelini, and P. Spinelli,
“Low—cost electrochemical impedance spectroscopy system for corrosion
monitoring of metallic antiquities and works of art,” IEEE trans. Instrument and
Measurement, vol. 49, pp. 371-375, 2000.

R. Matsuzaki, T. Keating, A. Todoroki, N. Hiraoka, “Rubber—based strain sensor
fabricated using photolithography for intelligent tires,” Sensor and Actuator A, vol.
148, pp. 1-9, 2008.

M. Grossi, A. Pompei, M. Lanzoni, R. Lazzarini, D. Matteuzzi and B. Ricco,
“Total bacterical count in soft—frozen dairy products by impedance biosensor
system,” IEEE Sensor Journal, vol. 9, pp. 1270-1276, 2009.

Analog Devices, ”1 MSPS, 12-Bit Impedance Converter, Network Analyzer,”
AD5933 datasheet, Sep. 2005 [Revised Aug. 2010]

K. Machida, S. Shigematsu, H. Morimura, Y. Tanabe, N. Sato, N. Shimoyama, T.
Kumazaki, K. Kudou, M. Yano, and H. Kyuragi, “A novel semiconductor
capacitive sensor for a single—chip fingerprint sensor/identifier LSI,” IEEE Trans.
Electron Device, vol. 48, No.10, pp. 2273-2278, 2001.

82



5% 5 AT

Ao RIETE R 7, EAAH ¢ DFH

X(2) & (3) 1T, IALITRIZEBT 7 O IIE 5O EHLERHSND, X (2)
ZHATL () 1HRED, CGEEMRTHE, FRZRNLERHIROXTEZLND,

I =

(A1)

(1) EX(AD) DS, ZET T O IIEEV, JFROIDTRD NS,

R
Vour = (1 + UGB) Ve (A2)
R¢

I/outg)]:Ob_‘7':?E§:}:T:‘ I/outp6:]:\ Yk@ii L:%éhéo
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JSBEAG T D/SNVANR T, V& BUEEE V,, Z21E> TV, DO AERSILD, 20
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6.4 IREIE Y EIBKER

EHREFRE R H (Continuous excitation detection: CED) D[R HERL[9]4 X 612775
9, CED[FIEIX. BuDCERTF v— 7 7 T 7 E I+ — L ARG (Voltage ramp
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DMEINT %, VRPWa =23 20D BB RN LA EREER 7 — M i 2.5,
A PR BRI B 2 BE R R (SRR A IO I B L IRBMEIR IR F LT L RIED
r IV AZ MBI ER BN — R B H 158901 LTE,
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<l

o Output

|| TS

Low-V,, threshold circuit

Voltage-ramp-to- !
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i % 2 T B AT AE - THill A & v 2 #E 1 il 181 88 3 PR (Voltage controlled current
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6.6 T /UvNEEIE T DI DIy ACMOSKIERI B

6.6.1 RENEYEIEEOT —FT7F v
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THLRET D, BEIL2DDAT Y7 TIToiL D, PIHNIRRETIL, BRI DS
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Change in phase data for frequency
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