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[3& 4] SA (Simple current mirrored Ampilifier)
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[1% 82 2 ==0A 735t RISC Di0|322ES2(9| E8L0|Ct 3-
stage TO|Z2IQl 6712 2X|IAE W3 320 ALUE EAfiste ASH 4
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REE 49500 0|l Zf SX FokeE= 4A0MHzOICH [OE 9= //C .source code of the fingerprint algorithm GABOR
FPGA 73 22E 4 0|Z2(01M BES Liefic, Filtering

BOOL FeatureExtraction(UNIT8  * img.nodeHeadTail
* minsetheadtail, UNIT8  * minNum, UNIT8 * Neighvor
{

UNIT8 * Oblocks; INT8 * Fblocks;
minblock * minblocks; BOOL qc * UNIT8 * temimg;
Checkpoint 4();

qc=QualityCheck(img, MODE);
Checkpoint 5();

If(qe==1){

Oblocks=BlockOrientation(img);
Checkpoint 6();

SmoothBlockOrientation(Oblocks);
Checkpoint 7();

Fblocks=RidgeFrequency(img,
Oblocks);

[22! 8] LIAS 32b RISC Ol0|32EZEZ2{9| L& [O& 10] 32-bit RISC 20| AZ2 At XI2LD2|F9| =
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zejoct, (28 1112 FARIE LEHT Qloh MA| ofo] 27|= 12x127
mm?, MM Felo] A2 1011, 7mm? 0|k 160x192 of2fo]ol 30,720
0ol MiAf EMO| MO ZH M2 24710 RAEMKIAEZ M|
Qlct MIME(0|EE 58x58 mm” 0|H, MM MSXE|3|ZE MAE0]
E I8 H=IRICt ol0jX| siA=E 423dpioly, OO|AZEEEY =
& M| 8|2= 1158t Q| EMXIAEHE ZuUct [ 12]= MEE 2o

2E H2 0213 XI20[0|X| ¥ QIF X2 HutE LT Uct 53
XI20|0|X|E ZAEst=0l 1.5ms7t ARQE|H, L12|IE K20l 2lal X2
9| B2 015S all 2.1sec7t AQE|UCE MHATE= 30V, 40MHz SE
oM Tz 35mWE LIEHHQICE XI2MIMC| QIBES HIAESE| $I6t0d
(O3 13]at 22 E5 MM I7[X|E HMZStE & 500702 M2 CHE |
S st 88 ¥ Q52 8%t 21 SRR(strange-rejection
ratef= 99%014, URR(user—rejection ratiok= 1% OI5I2 LIEFTE,

=

1

(33 14]2 ESDE ¢folf MetEl MMTZQ| SEM AREIS LIEHHTE o
22(0/0et MEH VIAS| T27} YYHOZ YH=|0f UCt ESD HIAE
507H2] MAf 7 |X| MZ0l sl MA BHO| Z2H HM=2 2Y ©E
7|HM Z2 TYS SHU JI5IICE (33 15)= ESD HIAE it 9| X
Z0[0|X[2] HE Hart YgS UERR Tk ZYZA 2 45KVE
EIRICE S&ZQl MMl ESD 20KVt Hlwsto MQHE! MMTZRE= =2

ESD 32U LIEHHT USS Solsr 4 91k

Z 7 um

e

09l E HIAEZD} MetE MZ2 OF [EiRl= ZEIEAS| XIZHUAMA|
ARIS JkS5P Sl FUE7|7I0 H&0| 7ksElE 2oisu o [# 1]
2 | MES LT Uk,

X 12mm
T

160 % 192pixel
Sensor array

wwzgl

2
8
(&}
@
x
=
o
$

R E PN

ORIGINAL IMAGE GABOR FITERING THINNING

(@2ISE ojziztojolx]  (p)EEE = o[ojx|  (c) MlMst = ofo|X|

(23 12] & AP XIZ00jX] &5 H 215 Zut

14 | IT SoC Magazine

o

Ghieldirg metal plate

(a) before ESD test (b) after ESD test
[32! 15] & AFE ESD HIAE Zn}




[¥ 1] Characteristics of test chip with 32—bit RISC core

Sensor array area 10 mm x 11.7 mm
No. of pixels 30,720(160x 192)
Image resolution 423 dpi
Tr. count 1,155,000
Pixel size 58 x 58 m2
Pixel pitch 60 m
Time of image capture 1.5 msec
Time of identification 2.1sec
Power dissipation
(sensor + core) 35mw @3.0v
ESD tolerance 45KV
Operating frequency 40MHz
Pin number / Package 231 pins / open top
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