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Abstract

A fingerprint verification device employs a fingerprint sensor, MBF200, including an imaging
surface to capture images of a user's finger when the finger is swiped against the imaging surface. To
verify the user’s identity, the system consist of memory store fingerprint data and controller to
compare core and orientation in the captured images with the stored fingerprint data. The controller
determines whether the finger is the same as database fingerprint based on the orientation in the

captured images.
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2.2.2. NQUIIANY (Loop)
1) nNQuIAMILAYI (Single Loop)

1

- naulAN 089U (Right Loop)
Ao a a Y] Y] A a 2 A Y A sy
NANYAZY0INITIVINYUIINUT UM UGN HUTRaAITITeud 39 1A
g Q' (%] = dl QI 4 Q 1
WulUB oy udrvelfmuazinundu lumumadunldden Wedunadloanilaiszsiy
[ o ' i e @ 9 a P 2 Y 1
delimstunguilugiunvadroduianae udrezeudesldmeduen §9185on

“nguiian Mo nazliduaenognediuynvesgluuy

EEi ey

3192.6 udasEN¥ALYDINGUIANNOIDYIUN (Right Loop)

VU

- NQUNANNUIDIEY (Left Loop)
slunpsgadisdnvazvesnguinn N fie Tnis3avesaoyuninni
y a4 a 2 3 4 & v Yy Sy a o
AMUYNNVTHUATINANYDIHITD  nnezIn Tl muuudaIAs wasTenduluaunis
N eimsdunaznuhiidnyuzgluuuadeduianae uazgiuuudenaiini
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Frovoegduuumuiy
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a @ " W a Y]
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annguuilessianyaz lvas Weswiudunguiannegyluuuasnainenniimsdeede

NIDIDUIVN
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unn 3
MBF200

Solid State Fingerprint Sensor

3.1. AMaNDA (Feature)
- §AMuazdea 500 dpi
- HUuIA 1.28 cmx 1.50 cm
- USIUIULDI 300 U IMIUNEN 256 MaN(0.76 AR TinIA)
- FNMSMNU33 VISV
- mmumwrﬂmmu Gray Scale
- 18%eya 8 G vinmisiavu Analog il Digital
= mmmda%’agaaaﬂ"lﬁ' 3 179 1w 1.USB Port 2. Serial Peripheral 3. Microprocessor

v
- szuvaunuaiwiile Tasdn Tuia

3.1.1. myth 149

- Juszuvsavianuilaeans

CY

- Ju1n5 Smart Card

[

YUANAFINSVINT ATM taz1insiseau

q

[}
an

o Y (]
- atlusWariuly nternet
3.1.2. MSNNIU
v a3 S 9 3) __cimes o o = Y o
AUYULEDIVSUUVUIA 300 LD 256 1N “luﬁmmwumas ATITNINIUILINYIVDINU N
. [ o [y 1 U = 1 &
93 Sampling and Hold 2 A1 Taomsmauzdunmnseden1fiazio 50091 Row Capture 49
9 o 3
i]%ﬂi%ﬂﬁ)ijﬂ’wﬂ'ﬁﬂ']\ﬂu 2 YUADU
o < ¢ s o fiy o : ! i
ﬂluﬁﬂuuiﬂl%’ul"ﬁﬂﬁﬂ%‘V]”lﬂTiﬂTH‘LlﬂLlﬂ'Jﬁ%zﬂTﬂﬁi}'ﬂﬂWWLLﬁ‘é’,%%uWﬂﬁ$Llﬁﬁ“lﬂ VDD in
v A4 a 200 ' Ay oo e
'e)m]szg‘lﬂwwummmummmumw ua:mmu'h IYNUVUADUUN Precharge
3 a Ao o Y @ b [ =1 ] g o 9
VUADUN 2 LLﬂ’]V]%‘lJﬂ']W%a‘iW]ﬂ'lﬁﬂWEJ‘lJ’iz'i]ﬂﬁ']EJﬂ‘}JLmﬁQm& EJG]?'WIL!NHL“BNWE)i%ZGl‘B
° a 4 . @ 3 ] & o
mﬂﬂszfgfozmwuﬂ"lé'hﬂ?%ﬁmm DCR (Discharge Current) ¥a991NHUFIINIHUS (MM U
4

A £
Tae33a1mos DTR (Discharge Time)) LaazAdA18 13 (3009235191924 Discharge
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1 1 1 . ' 1 J

WAM1952H319A1 Precharge 1A Discharge weifludweennuy i lundazisad
[ Ay 1 L 4 1

W SI0IMIEAS A UNTS Row Capture HARZIFAA 1UUDIILYNNITUIUAT A/D ienlasaniu

Faavduiudeynesnin

Fingsr Sunface

7 A T A y W
| amTTTTTTTTTTTTTTTTTTTTT

M!hﬂé Circuits

Siticen Subatrata

7107 3.1 naauma TuTaBuazmsiiaues Static-Capacity Semiconductor Sensor

‘iﬂﬂ‘sﬂ‘ﬂ 3.1 ﬁ‘.lummmmnmwmmn szt I@adidahdeesiaumngniaig
wﬂqaﬂwmumwuummmw mammnnmmmum aveaanhFmesozlsidenly
mmmmmmanﬂummmumamm Mntusgazvesmihdmesszgnuiaslay AD
Converter 8 bits 11U INYHUIA 300x256 HinLsa c?qﬂz’lﬁ’mmazﬁlﬂmmmwmﬂﬁaﬁa"l@’1’

500 dpi

3.2. Pin Descriptions

VDDAL VDDA2 (¥ 1 azan 7) fluansae g +sv 1inudau Sensor

VSSAL, VSSA2 (412 tiazan 7) ifuaing1aa 1iiuaau Sensor

VDD1, VDD2, VDD3 (125, 16 a2 39) fun1gielil 19910 +5v 1 fudau Digital
Logic itag 1/0

VSS1, VSS2, VSS3 (1124, 15 uag 40) fuvinsald +sv Idfudau Digital Logic
uaz /0

ISET (¥13) A9 R 200k 531 319U1 VSSAL iU ISET FHuvddanszua Inihnelu

AIN (V14) ni‘lum‘t‘fi“l%’%”nﬁmuﬂunmmﬂmﬂuanmnﬂ’éﬂmm Analog 13 Digital Ta®
aunsaniuguldannisdmua AINSEL da TuiTmaes CTRLA H1hilddewevniing
n314

Y

9 v
FSET (11 5) #1difiu R 56k aan31aa a4 Clock melusiam
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=

1< ) @ ' 4§ o a ' 1 o a
XTAL1 (11 27) Wunnlddmsuse Crystal tieduiia Clock uaalfundesuiiane
v

v
wonliaeundiuumastuiiaduanaiiy

v v

| A 0 [ 4 o a 1 ' o a
XTAL2 (1 26) ilunflddmsusae Crystal iosuila Clock uadlfumaesuiianio

wenlinilaeuass
D[7:0] (11 11-14, 17-20) iuanfu-dedoya annsade 1518 NidoalFuiily SPI,
USB mode
A0 (W1 21) L”ﬂu Address Input f1A0 L‘ﬂu 0 (0 Volt) Gl%ﬂuAddress Index Register
&1 A0 1 5 Voly) 191fuata Buffer 1idoe1917i11 SPT, USB mode
RD (1122) flunlddmSuswdoyadiled 1l nu vanufiediu o (Active Low)
Tigoelduiily SPI, USB mode
WR (1 23) Wunl¥dmsudoudeyaoonanted  wrenudediu o (Active Low)
idoal9uniilu SPL USB mode
cs0/scs 1 32) 1w Suidon Mode msthany Framidediuo (Active Low)
i%mwﬁﬂzi%’@jﬁum MODE1, MODEO
® MODE[1:0] = 00b (Microprocessor Bus Interface Mode)
cso/scs i o dwsvidenidhiBunmninzld cs1 iy 1
® MODE[1:0] = 01b (SPI Slave Mode)
cso/scs Whilu o dmsuiendiudunn o R-Pull Up ssudhe CS0/SCS fu
VDD
® MODE[1:0] = 10b (USB Interface Mode, Using Internal ROM)
Tifindhi 1
® MODE[1:0] = 11b (USB Interface Mode, Using External ROM)
cso/scs dmfuidenithueniymuesled Taeldiilu o dmsuden Serial ROM
@0 R Pull Up 581119 CS0/SCS fu vDD
CSUSCLK (¥ 31) Wunl¥dmsmden Mode msihaw roudodlu 1 (Active
High) 1901iigU11 MODE1, MODEO
® MODEJ1:0] = 00b (Microprocessor Bus Interface Mode)
csyscLk Wi 1 dmsudonidludunnuag 1% cso/scsiiiu o
® MODE[1:0] = 01b (SPI Slave Mode)

csycLk Wi o dmsudenitueing
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® MODEJ1:0] = 10b (USB Interface Mode, Using Internal ROM)
TifindhiilFau

® MODEJ[1:0] = 11b (USB Interface Mode, Using External ROM)
cs1/ScLK il 0 dwmsuidononinm Serial Clock @0 R Pull Up 531319
CS1/SCLK 11 VDD

EXTINT (¥1 30) iuv15udfayass Interrupt 990010100

v

INTR (¥128) iuvdaday

— v ] E4
WAIT (11 29) iiunfidsdaanaeenindalod vazieumoinmoiidoslianiug

Y194
fu 0 ilosmAnasy (as Ap) Taamedu 1
MOSI (¥1 33) iy ueninnves SPI Mode Inol¥gfiuv1 MODEL, MODE0 liidessie
11714 MCU Mode, USB Mode
® MODE[1:0] = 00b (Microprocessor Bus Interface Mode)
o liflnhinldau
® MODE[1:0] = 01b (SPI Slave Mode)
o 14151y Serial Data Output ¥o4 lo%
® MODE[1:0] =10b (USB Interface Mode, Using Internal ROM)
o lfinihfilga
® MODEJ1:0] = 11b (USB Interface Mode, Using External ROM)
o 1413w Serial Data Output RN GE
MISO (41 34) i1y 1BunNuD SPI Mode Tatldgiuan MODEL, MODEO liidesrewn
11 MCU Mode, USB Mode
® MODE[1:0] = 00b (Microprocessor Bus Interface Mode)
o lifimhildam
® MODE[1:0] = 01b (SPI Slave Mode)
e 1417y Serial Data Input vo4'lod
® MODEJ1:0] = 10b (USB Interface Mode, Using Internal ROM)
o lifimhiildau
® MODEJ1:0] = 11b (USB Interface Mode, Using External ROM)

141301 Serial Data Input ¥04'lo®
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PO (¥19) v eniym ganiuawlasdn 0 483 CTRLC register

P1 (¥ 10) fluvne1inn gnaruaulaoda 1 v89 CTRLC register

DP (11 38) 141 Data USB D+ 11 USB Mode 493610 R 1.5k 52431991 DP ias VDD3

Y
(14 3.3v-3.6V) unzsie R 43 Tewy eynsufuanil w3eroans1Iualy MCU Mode, SPI

Mode

Y
DM (V1 37) 141 Data USB D- 11 USB Mode $04¢10 R 43 loti) aynsuALNT H3e

ABAINTIIUA 1 MCU Mode, SPI Mode

MODEJ1:0] (v1 35, 36)

MODEJ1:0] = 00b (Microprocessor Bus Interface Mode)
MODEJ1:0] = 01b (SPI Slave Mode)

MODE(1:0] = 10b (USB Interface Mode, Using Internal ROM)

MODE[1:0] = 11b (USB Interface Mode, Using External ROM)

v
TEST (V1 8) lomaaeu lod d1isvu1se1uasaaeumingy

No Connect (U1 41-80)

3.3. Microprocessor Bus Interface

TumsianuInuatiss1dvr : DI7:0], A0, RD, WR, €S0, CS1, EXTINT, INTR, WAIT

UagY1 XTAL/XTAL2 Wundwmsusuiianny

v
moluleddatilivsu-dadeyn 8 41 (D[7:0) uazglvidmsudonmsinu fiev A0

4 g 3 q v . g
ifelrivn a0 il 0 \Bunsdalds Index Register 111 A0 1T 1 1 FumsiFoudoyaas

Index Register 1aziu1BUNNAILANDA 4 11 AD CSO, CS1, RD, WR

v ' v ]
wennnHdslinnldlumsniuguaniug 2 11 fie INTR, WAIT Taofian INTR Hndhi

YN o A A a a do de [ A
L‘irju‘U‘l‘l')UuUu!ilaﬂlﬂ'ﬁlﬂﬂﬂ’ﬁ@umaﬁi‘wws\lu uagv1 WAIT i)anu low 1Y@ A/D Converter an

DIUVUZNUMAINI9Y

q’;’ 1 af Y 1 o 4
V1 WAIT 1iag INTR ‘VNQ%’L‘IJLI High Impedance yauziiu livha wazesdu low Li®

1Y Active

Tviua SPI 1lag USB a:”hj"lﬁ“l%xﬁeﬁwﬁ’aﬁmuag“luTﬁm Microprocessor Bus Interface
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#1519% 3.1 Truth Table for the Microprocessor Bus Interface

CS0 CS1 A0 RD WR Mode Data Lines

H X X X X De-selected High Impedance
X L X X X De-selected High Impedance
L H X H H Standby High Impedance
L H L L H Read Index Register Output

L H 1= H L Write Index Register Input

L H H L H Read Index Register Output

L H H H D Write Index Register Input

3.4. Function Register

Y

RAH 0x00 iludagevesitdumiaund  Biddmsudmuaunusniivgimssu

M IuNs Read Mode Sub-Image
' v [l

RAL 0x01 Huiiadrvesadumuaund Blddmsusmuauninsniioeiinmssunin

1um5 Read Mode Sub-Image
@ dyo 1 @ Yq 9 o @ o @ ~ @

CAL 0x02 Wudddumimdn  Blddmsvimuandnusniszsunmlums Read

Mode Sub-Image

(Y

4
REH 0x03 1ifuilagavesdi

o

wrdae  BlddmSusmuauaigaioveanssu
71115 Read Mode Sub-Image
v vy ]

REL 0x04 iilufadwesiaddumiies  Wlddmsuimuauaigaiofiesihims sy

AN 11UNS Read Mode Sub-Image
<] o dyu ] [ Y9 9 o v o o Y A o

CEL 0x05 (ludddwmiandn 1lddmsudmuanangaioiveiuninlums Read

Mode Sub-Image
aa 4
DTR 0x06 53ein035AUANNIM lunsaiols:y
DCR 0x07 S3enmesnruguaszualumsmuilizy

¥
]

a Aaa J Y 4 @ a o J 1 aa [
CTRLA 0x08 l.“lJUu‘Vl‘Jﬂﬁmﬂiﬁlﬁ@ﬁqﬂlﬁﬁuﬂ1iw%ﬂu NITDTUMINIVTADITUINDTY

vy

' A aa s A o ' A A
1910 A/D Converter llagfniﬁ]Uus%ﬁlﬁﬂiulwaﬂ']ﬂuﬂjﬁuﬂcluﬂ']'i'ﬂ’]ugl]ﬂ’]Wﬁ']Uualjﬂ

Taod 3 Tnua Av
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Py < 7 o a [ 3 ] [
1) GETMG faInuanag lfidumwes mmsisuduiunInAuauo s nanusn auay
4 s o
uorgameluasiufeIny
A o A‘ Qy aa 4
2) GETSUB fio Inuafidesimuagaisuduuazyadugaluimnes RAH, RAL, CAL,
REH, REL, CEL fouhiimsdun i luusnaniivua
A Ao a Y o Aa o
3) GETROW folvuaidunniazuer lasdosdivuauadluSiames RAH, RAL
2 e
[eNITRIMTIVNIN
aa s o 9 Aa o =\
CTRLB 0x09 ({15 3awesnihmihntlasdamsiauvesled
[ 's
CTRLC 0x0A 1iludniunuviteniym po uag P1
Aaa S dyo ) A g aa o A o
SRA 0x0B 111532191957 Read Only il miniitluavo B 3awmes CTRLA 1o

v o ]

] Jo
MsasdeUIITUTesHaehnvegluTnuaes 1s

/4 o Y A @ <

PGC 0x0C Lﬂﬂ?%ﬁ%ﬂﬂiﬂﬂ?ﬂuWlﬂ’J'UﬂﬁJfJGlﬂ‘UmU‘UENL“B‘L!L“D"?)‘;

Q

I o Y A

ICR 0x0D Wusamas nivntlaatlanisduaossna
ISR 0x0F (1115 3c1n03 N MmNy on g 1usuaInIssuines Sny
aa A b Y Ll A a P 4
THR 0x0F Lﬂusﬂﬁmaswmﬂummuauﬂwmsu (Threshold) Tuero1uzdumossnm
1 Tviua Auto Detection

3, ° Y A g o 1 a
CIDH 0x10 1141 Read Only fnthinny ludgevesarjuveslod

I~ ° £ <] 17 UL =
CIDL 0x11 (iua1 Read Only indhninu luadwesniguveslod

TST 0x12 lFdmsunaasumsmauvedleod avulAldFdmsulssnu
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A

P1 =

D[7:0] <=

EXTINT —>
TNTR ~—
TEST —>

L

. DATA
FEGISTER

4

F

INDEX
FEGISTER

Y

FUNCTION
REGISTERS

-

CON

TROL

usB

&

|

256 X 900
SENSOR
ARRAY

k4

SAMPLE AND HOLD

Y

A

? 4

MODE1
MODED

/D CONVERTER < AIN
ANALDG ——» |SET
MULTI- o
VIBRATOR » FSET
XTAL -2 XTAlLd
0SC
e XTAL2

3UM 3.2 naAuu$IaeIMsNauves MBF200

62041
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vDDA1
VESA1 [
ISET C—
AN EoE]
FSET ]
wssaz

vDDA2 ]
TEST ]

Po ]

R ==

D7 E=——]
D6

D5 =]

o+ | E—
vest
vDD1 ]
(o} I—

D2 ]

Di ==
Do[=Z & |

Yo —
R

WhE = |
vesa ]
vDD2 ]
XTAL2
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; PRAMGRAM: FINGERPRINT SCANNER MOV RO,#01H ; SET RAL

; XTAL 22.1184 MHz = 0.5426 us MOV ARG
J** LCALL SENSOR_EN
DATA_PORT EQU PI MOV  RO#08H ; COMMAND
READROW
DRIVE_LE BIT P3.2 MOV A,#00000001B
WAIT_PIN BIT P33 LCALL SENSOR_EN
INTR_PIN BIT P3.4
ADD RAM  BIT P3.5 DINZ RIS
MOV RI1#20
CS1_PIN BIT P0.0 MOV DATA_PORT#0FFH
A0 BIT P0.1 MOV P0,#00000111B ; BEGIN READ 256
WR_PIN BIT P0.2 TIME
RD_PIN BIT P03 SETB  DRIVE_LE
CLR  DRIVE_LE
ORG  0000H MOV ADATA_PORT
MOV P0,#00001110B
MOV DATA_PORT,#00H SETB  DRIVE_LE
SETB  WAIT_PIN CLR DRIVE_LE
SETB  INTR_PIN MOVX @DPTR A
CLR  ADD_RAM INC DPTR

MOV P0,#00000111B
; ##kknkx GET GERTAL PORT *xxsnkssons

ORL  PCON,#10000000B SETB  DRIVE LE
MOV  SCON,#01010000B CLR DRIVE_LE
MOV  TMOD,#00100000B MOV  A,DATA PORT
MOV THI#0FFH MOV P0,#00001110B
MOV TLI1,40FFH SETB  DRIVE _LE
SETB TRl CLR DRIVE_LE
MOVX @DPTR A
; #*%x% SET CONTRAST ** % INC DPTR
RLS
MOV  ASBUF LOOK1: DINZ  R2,S_ROWI
CLR RI MOV  R2#0FFH
MOV RIA INC R6
CLR  RI LIMP  C_ROWI
MAIN: JNB RL$ S_ROWI: MOV P0,#00000111B
MOV ASBUF SETB  DRIVE_LE
CLR  RI CLR DRIVE_LE
CINE  A#0IHMAIN MOV A DATA PORT
MOV P0,#00001110B
; #axkknkx START SET MBF200 *#*%xs sk SETB  DRIVE _LE
START: MOV P0,#00001110B CLR DRIVE_LE
SETB  DRIVE_LE MOVX @DPTR,A
CLR  DRIVE_LE INC DPTR
AIMP  LOOKI
MOV  RO#08H ; CTRLA
MOV A#00H CAPTURE2:  SETB  ADD_RAM
LCALL SENSOR_EN MOV DPTR,#0000H
MOV RO,#09H ;. CTRLB C_ROW2: DINZ  R3,W_ROW2
MOV A#00000101B LIMP EXIT
LCALL SENSOR_EN
W_ROW?2: CINE  R6#00H,NEXT
MOV  RO,#06H ACALL ADDROW
MOV  A#2BH :DTR
LCALL SENSOR_EN NEXT: MOV RO#00H ; SET RAH
MOV  ARS
MOV RO#07H LCALL SENSOR_EN
MOV  A#02H ;DCR MOV  RO#OIH ; SET RAL
LCALL SENSOR_EN MOV  AR6

LCALL SENSOR _EN
MOV  RO#0CH

MOV ARI ; PGC MOV RO,#08H ; COMMAND
LCALL SENSOR_EN READROW
MOV A,#00000001B
MOV RS5,25 LCALL SENSOR_EN
DINZ R5,8
AJMP BEGIN DINZ R1$

MOV R1,#20
MOV DATA_PORT,#0FFH

E READ DATA FORM MBF200 TO RAM MOV P0,#00000111B ; BEGIN READ 256
;*****!'ﬁ** okok kK TINE
BEGIN: MOV R1,#20 SETB DRIVE_LE
MOV R2,#0FFH CLR DRIVE_LE
MoV R3,#97TH MOV ADATA_PORT
MOV R4,#97TH MOV P0,#00001110B
SETB DRIVE_LE
; *¥#xxx READ FINGERPRINT FORM MBF200 TO RAM ***** CLR DRIVE_LE
MOVX @DPTR,A
CAPTUREL: CLR ADD_RAM INC DPTR
MOV DPTR,#0000H MOV P0,#00000111B
MOV RS5,#00H ; SETUP ReadRow
DATA SETB DRIVE_LE
MOV R6,#00H CLR DRIVE_LE
MOV ADATA_PORT
C_ROWI: DINZ R4,W_ROW1 MOV P0,#00001110B
SIMP CAPTURE2 SETB DRIVE_LE
CLR DRIVE_LE
W_ROWI: MOV RO,#00H ; SET RAH MOVX @DPTRA
MOV ARS INC DPTR

LCALL SENSOR_EN
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LOOK2: DINZ R2,S_ ROW2
MOV R2,#0FFH
INC R6

LIMP  C_ROW2

S_ROW2: MOV  P0,#00000111B
SETB  DRIVE_LE
CLR  DRIVE_LE
MOV ADATA_PORT
MOV P0,#00001110B

SETB  DRIVE_LE SEND_DATA:

CLR DRIVE_LE
MOVX @DPTRA
INC DPTR
AIMP  LOOK2
END
EXIT: MOV RO,#09H ; CLOSE MBF200

CLR
MOV
MOV
SETB
CLR
MOV
SETB
CLR
RET

CLR
MOV

RET

DRIVE_LE
DATA_PORT,A
P0,#00001011B
DRIVE_LE
DRIVE_LE
P0,#00001110B
DRIVE_LE
DRIVE_LE

TI
SBUF,A
TLS

MOV A #00H ;
ACALL SENSOR_EN

*okokk ok ok

SEND DATA FORM RAM TO COM

MOV  R2#0FFH
MOV  R3#97H
MOV  R4#97H

PAGEL: CLR ADD_RAM
MOV DPTR,#0000H
RTCI: JNB RLS
CLR RI

DINZ R4,SEND1
SIMP PAGE2

SENDI: MOVX A@DPTR
INC DPTR
ACALL SEND_DATA

MOVX A @DPTR
INC DPTR
ACALL SEND _DATA

FORI: DINZ  R2,S_RTCI
MOV  R2#0FFH
AIMP  RTCI

S_RTCI: MOVX A @DPTR
INC DPTR
ACALL SEND_DATA
AJMP  FORI

PAGE2: SETB  ADD_RAM
MOV DPTR#0000H
SIMP  SKIP

RTC2: JNB RIS
CLR  RI

SKIP: DINZ  R3,SEND2
SIMP  EXITIOB

SEND2: MOVX ~A,@DPTR
INC DPTR

ACALL SEND_DATA
MOVX A,@DPTR
INC DPTR
ACALL SEND_DATA

FOR2: DINZ  R2,S_RTC2
MOV  R2#0FFH
AIMP  RTC2

S_RTC2: MOVX A,@DPTR
INC DPTR
ACALL SEND_DATA
AIMP  FOR2

EXITJOB: AIMP  MAIN

ook ok ok ok ok ok ok ok ok ok ok ke ok ok ok ok o ok ke ok o ok ok ok ok ok
; PROCEDURE

ADDROW: MOV R5#0IH
MOV  R6#00H
RET

SENSOR_EN: MOV  DATA_PORT,R0
MOV P0,#00001001B
SETB  DRIVE_LE
CLR  DRIVE_LE
MOV P0,#00001101B
SETB  DRIVE_LE

okdok ok ok
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; THE POSSIBILITIES ARE INFINITE FU]ITSU

SANMINA-SCI

MBF200 Sold-State Fingerprnt Sensor

* Rugged, super thin (.14cm) design * Three bus interfaces:
- Universal Serial Bus (USB) V1-1
- Enhanced 8-bit microprocessor bus interface
*  Low Power Operation: - Serial Peripheral Interface (SPI)
- 35 miliAmps in Operating Mode
- 20 microAmps in Standby Mode

e Ultra hard protective coating

e Integrated 8-bit analog to digital converter

256 x 300 pixel sensor array producing clear 500 dots- *  B0-pip sudaG@mOugsipdage

per-inch (DPI) resolution images * Accurate and rapid fingerprint image capture
e 1.28cmx 1.5cm sensor area * Ease of integration
* Standard CMOS technology  Automatic finger detection

*  Programmable gain control

> [escription
The Fujitsu MBF200 solid-state Fingerprint Sensor (see (PDAs), and cellular phones. Other advantages include:
diagram on following page) is a rugged, super thin, durable construction, high performance, exceptional image
silicon-based, direct contact, fingerprint acquisition device. clarity, small size, low power consumption, and lower unit

cost than optical scanners.
Fingerprint authentication provides a reliable, quick, and

user-friendly alternative to password inefficiency which The MBF200 sensor consists of a 256 x 300 column and row
requires the user to recall and enter cumbersome and often configuration of tiny metal electrodes. Every column is
numerous code combinations. One advantage of the MBF200 linked to a pair of sample-and-hold circuits. The fingerprint
fingerprint sensor s its ease of integration into portable image is recorded in sequence row by row. Each metal

electronic:systems such as laptops, personal digital assistants electrode acts as one capacitor plate and the contacting



finger acts as the second plate. A passivation layer on the
surface of the device forms the dielectric between these two
plates. A finger-press on the sensor creates varying capacitor
values across the array which are then converted into an
image of the fingerprint. The values of the array are
determined by the contour (ridges and valleys) of the
fingerprint.

In under one second, the sensor quickly captures several
images of the fingerprint and selects the highest quality
image. Skin moisture (damp or dry) is accounted for, thus
making the sensor ideal in a wide range of climates.

Once the fingerprint has been scanned, it is verified against
the stored template of the individual's fingerprint.

Applications

» Integration into: laptops, workstations, PDAs,
keyboards, cellular phones.

»  Computer peripherals such as biometric enabled mouse,
PC cards or other authentic peripherals.

» Physical access systems; controlled access to buildings
(home and office), vehicles, or other secured areas.

specifications

o Frames per second:
- 30 with MCU interface
- 13 with USB interface
- 10 with SPI interface

The MBE200 is manufactured in standard CMOS technology.
The 256 x 300 sensor array yields a clear, high quality 500-
DPI image. An integrated 8-bit analog-to-digital converter is
used to digitize the output of the sensor array.

Each MBF200 chip supports three different industry-
standard bus interfaces and is the first fingerprint sensor
device to incorporate this technology. The USB core
circuitry is integrated into the chip and is capable of
supporting an image rate of 13 frames per second. The
enhanced 8-bit Microprocessor Bus or MCU can support an
image rate of 30 frames (maximum) per second. The
MBE200 SPI sustains an image rate of 10 frames per second
and requires only 6 wires for connection to a microprocessor
that supports the SP1 standard.

*  Authentication at Point-of-sale (cashier/teller) terminals.

» Transaction security over the internet for banking and
other e-commerce business.

+ Replacement of cumbersome personal identification
numbers and passwords with ease of fingerprint
authentication.

*  Operating Temperature: 0°C to 60°C
e Storage Temperature: -65°C to 150°C
*  Resolution: 500-dpi

MBF200

Contact Sanmina-SCl for more information on integrating the MBF200 Fingerprint Sensor into a variety of business and security applications.
Tel: (408) 964-3500 E-mail: fingerprint@sanmina-sci.com Web Site: http://www.sanmina-sci.com

FUJITSU MICROELECTRONICS AMERICA, INC.

Corporate Headquarters

1250 East Arques Avenue, Sunnyvale, California 94088-3470

Tel: (800) 866-8608 Fax: (408) 737-5999

E-mail: inquiry@fma.fujitsu.com Web Site: http;//www.fma.fujitsu.com

© 2003 Fujitsu Microelectronics America, Inc.

All company and product names are trademarks or
registered trademarks of their respective owners.
Printed in the U.S.A. BMS-FS-20963-2/2003
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