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In this thesis, biometric operating system on digital signal processor (DSP) is developed.
The thesis consists of 2 major parts; 1) design and development of biometric operating system on

digital signal processor, and 2) design and implementation of network interface hardware.

The first part of this thesis is to design and develop biometric operating system for
fingerprint access control on digital signal processor. The biometric operating system interface
can be separated into two parts; hardware interface and algorithm software interface. In case of
hardware interface, DSP/BIOS (Digital Signal Processor/Basic Input Output System), provided
by Texas Instruments (TI), plays the important role in order to manage hardware resources. In
another case, algorithm standard rules, provided by TI, are used for algorithm software interface
in order to develop and integrate independent algorithms, In addition, this biometric operating
system can be arranged to meet BioAPI standard (Biometric Application Programming Interface)

for general biometric applications in the near future.

The second part of this thesis is to design and implement network interface hardware in
order to exchange information between digital signal processor and LAN (Local Area Network).
This hardware prototype uses [P2022 network processor by Ubicom Inc., which included TCP

protocol stack facilities inside, provides easy and efficient DSP-LAN interface development.
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LAN = Local Area Network

LSB = Least Significant Bit

MSB = Most Significant Bit

OSI = Open System Interconnect

PCB = Print Circuit Board

PPP = Point to Point Protocol

RARP = Reverse Address Resolution Protocol
RISC = Reduce Instruction Set Computer
RTDX = Real Time Data Exchange

SLIP = Serial Line Interface Protocol

SMTP = Simple Mail Transfer Protocol

SNMP =  Simple Network Management Protocol
SPI = Service Provider Interface

TCP = Transmission Control Protocol

TI =  Texas Instruments

TTL =  Time-to-Live

UART = Universal Asynchronous Receiver/Transmitter
UDP = User Datagram Protocol

XDAIS = TMS320 DSP Algorithm Interoperability Standard
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App. responsible
for C/S protocol
Authentication ’ Authentication
N Clhent x......................x BIR !.= Apifl:lr;etrwn
pplication A A
BioAPI BioAPI
Framework |Capture Process Process Match | £ ework
Client BSP Server BSP
— v v v
Device

i 7 guuuums1FleiFulgugulusguluTemasn

11: Wilson (2001)
2. msl#IBienAunszuadoya (Streaming Callback)
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App. Provides a
communication channel

for the BSPs
.ﬂmtheqlic ation Identify Authﬁenti_carion
C l.1enrl Verify belr\ er
Application Enroll Application
BioAPI : BioAPI
Streaming
Framework Caltback StreamInputOutput ¥ ramework

Client BSP I Server BSP

Process and

%413 p V... |BspoBel § e
\/

mpl‘DtOCD"i-m

Device

i 8 suunumsldsisenaunszuadoyaluszuylulomwasn

11: Wilson (2001)
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Yoya (Streaming  Callback) varzidnfheniled 1dusms luTewasnazgnisanduilandu
nszuaYoyaI190on (Stream Input Output)
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w30 luTewdi lo 1T ouiladduae o mmivayumsiauvesszuy Usznoudieileidu
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Hendunnedmlunasgululewidile

m31eh 1 HeddunnsauluinesguluTeedle

Basic Functions Primitive Functions
Module Management BioAPI Capture
BioAPI_ModuleLoad Captures raw/intermediate data from
BioAPI ModuleAttach sensor
Data Handling BioAPI Process
BioAPI GetBIRFromHandle Converts raw sample into processed
BioAPI GetHeaderFromHandle template for matching
Callback & Event Operations BioAPI CreateTemplate
BioAPI SetStreamCallback Converts raw sample(s) into processed

template for enrolment
Biomelric Operafions
BioAPI Enroll — Captures biometric BioAPI VerifyMaitch

data and creates template Performs a 1:1 match
BioAPI Verifv — Captures live BioAPI IdentifyMatch
biometric data and matches it Performs a 1:N match

against one enrolled template
BioAPI Import
BioAPI Identify — Captures live Imports non-realtime data for
biometric data and matches it processing
against a set of enrolled templates

V7 Tiltion (2003)
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wilugiudedszaruvesd 1¥usms (Service Provider Interface) #1%UsM3luTomasn
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WHudu MmananTuaouls (Algorithm) Uualszuanadyguadialuugazulssgnan
ANUUANA WO UNIN 11199910A1TBONUUVLAE IFINIUTZUUNUANA DU 1B A1TIANT
1 o d' [} A 1Y A = d' 1 Y] d' 9 o Z;’ an
nireanui i limilousuniemadeuTUsunsuiinanarany msidwannduaeuis
v v
(Algorithm Developers) MifianasgulumsdouTsunsunasenu i luaunsaiduaou
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4 4 4 v 9 o 9 1Y o’/’ Qddgl (Y 9
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WINIFIUMINNUINAUMIUTURUITUUAIszanadyyIuATansEa
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TMS320 (TMS320 DSP Algorithm Interoperability Standard) ‘Vi?i’]i} 3nlude XDAIS 1fudiu
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TOUANAI9TLHINMTIVBUNT DN UITUADUITMTVUMUTzuIanadyaIuATIa %9
Y 1
MATTIUTUABUIT (Algorithm  Standard) 1 1dvzenunsair 1 1¥dudlszuiananis 9 Tu

v 9 F4
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(Algorithm Standard) Lﬂu‘fllaﬂmuﬂmmﬁmﬁmiué}wmuwumuﬁuumﬂizmawa

%
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Customer Application

Reference Frameworks

Compliant : Compliant
_Algorithm Algorithm

Code Composer Studio™ Dev. Tools TMS320™ DSP
Algorithm Standard

Compliant |  Compliant tomp!iant Compliant
Plug-in Plug-in Algorithm Algorithm

Program Program Real-Time .
Build Debug  Analysis b DsSP/BIOS™ Drivers

XDss&0™
S el Embedded Emulation Components
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%
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131 Blonstein (2002)
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{ Status
Framework ALG
Cmd
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Core run time support
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11: Texas Instruments Inc. (2002 a)
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int =0 = 0, 21 = 0; /* previcus input wvalues */
vold PRE filter(int input([], int length)
{
int i, tmp;
for (i = 0; 1 = length; i++) |
tmp = inputl[il - =0 + (13 % =1 + 16) / 232;
z1l = =0;
=0 = input [i];
input [i] = tmp;
}
}
(M)
vold FRE_filterliint input([], int length, 1int *z)
{
int i, tmp;
for (i = 0; i = length; i++) |
tmp = input[i]l - =[0] + (13 #* =[1] + 1s8) / 22;
=[1] = =[0];
z[0] = input[il;
input [i] = tmp;
}
}

(V)

A 11 @regramaou Tdsunsuuuy (0) dowdnlvululd @) dowdn 'l

11: Texas Instruments Inc. (2002 b)
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~ o A . . I A R Y o v Ao o
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ﬂ?ﬁﬂ\?%@ﬂ@ﬂl’ﬂﬂ\iﬂﬂi‘l&ﬂ1iﬂQﬂfﬂ@]’lllﬂﬁ W\iﬂ“b'u NIDVBYAAN ﬂﬁﬂﬁﬂﬂﬂiﬂillﬂﬁmﬂ'lﬂu@ﬂ
= " o dy . =\ 9 A I &
139N NNIFN1YUDN (External  Identifiers) Iﬂﬂﬂiﬂﬁﬂﬁi?ﬂﬂlﬂﬁcﬁﬂ!ﬂu PREFIX Name 93

[/ 1 1 a o v W Y . ] 4
uiadly 2 49U Ao mumuwﬁ'wmmum%mﬂuaﬂ (Prefix of External Identifiers) HAaTaIUYD

2
FNTUAIFNOUDN (Name of External Identifiers)

1 a Y o v W dy I 1 ~ 9 1 1 quJ an

ﬁaumu‘wmﬁmiim’J%mﬂu@mﬂuﬁ’mﬂ"lﬁmﬂﬂﬂ’nmwmmﬁzwnwmmu’m
Yy o Ly oy A 3 aa v A a0 A " Yo
AYYNU "]Nfl]3"1]1!@]uﬂﬁﬂ“]ﬁ]ﬂ]@ﬂmﬂ@jaSUu@'\@u’J‘ﬁ!Lﬁg9’]'lllﬂﬁﬂ%ﬂﬂl@ﬂﬂiﬂ%ﬂiﬂﬂquﬁwwu'] Iﬂﬂ
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MBIBINGHAINUN YD) @29815U FIR_TI 1T umsuenNUuasuIsUWauaInussy T

I ) @ % dy AA o d” I A A
vazlunegadmsumsiszuranadinseauy FIR wenninilunsdiidrdaeveniluden
Himilounu (Common) Tunaazdiannazamisaidoudriud@uniiunmzdiuvoivoga
2
o A 1 I
Tunouds 14 1wy FIR_ Hudu
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A ) v @ dy 3 A iq YA o %] dy £ 1
FOFATIUTUAITNIYUDN lﬂu%ﬂﬂi“ﬁﬁf]ﬂ?’lw“Viil’lflﬁluﬂ’]'iﬂW\Tlu(’U@\‘]ﬁ'JGb'ﬂ'lﬂu@ﬂ SELLUN

1@ unanedsznnauaisied 2

[ Y Y
M350 2 AI061MITATD IUNIATTIUTUADUITAS

Convention Description Example

Variables and functions begin

variablesand i jowercase (after the pre-  FIR_apply()

functions

fix).
Constants Constants are all uppercase G729 FRAMELEN
Data types are in title case
Types (after the prefix) FIR_Handle
Structure fields Structure fields begin with buffer

lowercase

Macros follow the conven-
macros tions of constants or functions  FIR_create()
as appropriate

1W: Texas Instruments Inc. (2002 b)
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(Constants) ﬂ$ﬂ@ﬂlﬂu¢ljﬂﬂﬂﬁﬂ1y1®\‘]ﬂf]‘]slﬁ'JW‘JJWGlWﬂJUVNWNﬂ TOUBNTUAUDYA (Data Types)
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ﬂgﬂlu@]uﬂjﬂﬂﬁﬂﬂﬂﬁﬂWHW@QﬂﬂEﬂ?WNWiWﬂJ ﬁ')uml@lm@yjaGlUIﬂﬁﬁﬁﬁ'NGU@Hﬁ (Structure
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Fields) 3245 UAUAIYAIDNYINTHIDINHAINNUNLAN wazulas (Macros) v l¥5edoun1sag

d‘ = [ [ Jd v
FouuumeInuaalsazlanau

' > amaA s o s = , 4
ﬂqum@ﬂiﬂillﬂﬁlﬂlu@]@u?‘ﬁﬂﬂgju“ﬁﬂw@LL'JT]J?SEJfWIi]%’;gﬂﬁflﬂ?"lllﬂﬂa (Module) %4
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nu M lumiseanuii Tdsunsy (Program) neuszgmimnldlumsaidounndvesiunou

3500 11/ (Texas Instruments Inc., 2002 a)

FIR
FIR_TI_alloc();
FIR_TI_init(); _4®
FIR_TI_free();
FIR_TI_filter(); —4@

Program Code

A @ 1 < 7
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Y I Y o z a9 = ~ o o A 9
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Qy o o oaj a 1 I @ {
Wemsdugamsmnulinuvegaduaouds ldun FIR_TI alloc() 1iluilenguildves

'
1 I

' o o [ 09/’ ad < Jdo a A Jd o A a
NUIANUNTHTVTUABUIT ngud 2 1T uanFuN AT o WINFUIN A Y (Extended

Q

Y
o Y = =<

9 v k4 ]
Function) 13gu Tasd e duasuls hvdindszurananiuduaoudtndoudu gy

< o o {
FIR_TI_filter() 1 uilandunsosdayaranunnndoyavudn
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1 { ) 0911 a Jd v

nouflvziimegatuaoudd l1FluTllsunsullszgnadiuegaszdosgnadiauay
o v Ay L 4 . A 7q ¥ o an & 9 g
MruaAUTUAY (Initialized) YuMIADY tazile Tlsunsulszgna lsnuduneuisiasouan
Y ° Qy . . . Y 1 = 1% an o Ay I
ARIMHUANTAUA (Finalization) 1Huagasu@edny  IFmsmiruanusuawiums

[ 9

fruamldnudoyadiunais (Global  Data) Mg ldluTdsunsudunouis daunis
o 2 < v o Y a D] o an & Yy & a Y
fmuamsaugatiunsvenliszuusuinendanmsldnuduneudsiuuad deieuldly
MIHITeRANaIn (Debug) 5e1319mMIuveslsunsy Tuldsuasuuuuldauaseli
o o a o Qy U o Qy I o J o ' 1
tududealditmssmuamsduge Taowouilsndudugaliidudanvas addudiala

(Empty Function)

< 4 A 1 & 1 A 1 ] o
nndeuInAveganna1INIFuudiunedluniiennudrlisunsy (Program

4 7> s @ ¢ o
Memory) 1iioiin1515on#lanFuead19 (Create  Function) ¥olauasszgndvziinisasdig
Y 4
=

I v aa R 1 o ¥ @ A Y
aamﬂﬂmuﬁamﬁmuiuwmammmmaya (Data Memory) ANNTNN 13 FINANYMUL

-

Y
3 % o A

o 09: < o’g a,
milouffude VNG wonINTUMIaF D URNATUAUITaINTaas 19 datensa (D91
I o o ] o o ] o )
Wunisirduun (Copy) YoyasinuurearudiTsunsulddanisennusidoya sld

@ v a < Yy ¥ w
Iﬂillﬂillﬂi$Qﬂﬁﬁ’liﬂiﬂﬁﬂﬂiﬂfﬂlu@]ﬂuﬂ%ﬂ’lﬂﬂa'lflf]’t']ﬂli]ﬂ@ﬂlﬂWﬁﬂiJﬂu

FIR
firQbiect
FIR_Config FIR; Creates firObject
FIR init () ;
FIR exit(); I—
FIR create(];

A y < s A < @
DINN 13 ﬂ’]iﬁ'ﬁ’]\i@@ﬂl’ﬂﬂ@]ﬂ]u@]au’)ﬁﬁ]1ﬂﬂ@ﬂﬁ]ﬂ@]u@ﬂa

11: Texas Instruments Inc. (2002 a)
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Usga 1 IALG (IALG Interface) 13 Taoanuazaodausnimsidioulaoldunasgiuduaou

an = 9 [ A
15020 IATIAS AN NG 14



28

Application/Framework

Supplementary APIs

IALG APIs DSP/BIOS

Algorithm Module

A Y 4 J o [ uazl as
NNn 14 Iﬂix‘if’fiNG]fEI‘Nﬁllﬁiﬁ1ﬁiﬂﬂ1ﬁ§§1uﬂluﬁﬂuﬁﬁ

MMM 14 dauderlszauduaeuITiusm (Instance  Algorithm  Application
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fmauderiiostunazdiusanisnimeIns sz oy 190 wineaus ud1desy e 19
AannTusunsnilszgndGonldldde
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NANAN 14 dIuaeilszauIundUITIUAIY (JALG APIs) Tussauudlilszuiana
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WA (DSP/BIOS) aza1uaollsz a1yl (Supplementary APIs) (Huaiunusyy
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Texas Instruments Tammuauazieseon131udn AIUVDINDAAUUADUID (Algorithm Module)
I ] { % 3 a (] 4
WudrundeuTaodiau1dunoudd (Algorithm  Developers) tag Tudiuauilszgna

v P4
(Application) iuduiilouiu TasdannTusunsuilsegnd (Application Developers)
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mumﬂizmumummﬁ‘nuﬂau"lﬂm5smmmgmquﬁﬁwmaam%ﬂmaﬂa BN
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typedef struct IALG Fzns {
Vold *=implementationld;
Void (*alghctivate) (IALG _Handle);
Int (#algAlloc) (const [ALG Params *, struct IALG Fxns =+, [ALG MemRec =);
Int (*algControl) (IALG _Handle, IALG Cmd, IALG Status =);
Void (*algDeactivate) (IALG _Handle);
Int (*algFree) (IALG_Handle, IALG_MemRec *);
Int (*alglnit) (IALG_Handle, const IALG MemRec *, [ALG_Handle, const [ALG_Params *):
Void (*algMoved) (IALG_Handle, const TALG MemRec *, IALG Handle, const IALG Params *);
Int (*algMumilloc) (Void);
} IALG Funs;

A ] J 1 1 2/' ad o J
NNN 15 GGUWﬂﬁuﬂ@ﬁiuﬁﬁuﬁ@ﬂi%ﬁ?ﬂ%ﬂ@@ﬂﬁ%ﬂuﬂﬂu

11: Texas Instruments Inc. (2002 a)
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& o o a o ' o A o U I v Yo o
Lﬂuﬂﬂﬂ‘b’uﬂ]@ﬂﬂmﬂﬂ"lii]ﬂﬁiiﬁuﬁlﬁlﬂfl"mi]”l'ﬂmfﬁlﬂﬁﬁi]l’cl‘lu‘ﬂx‘iﬂﬂfu “algAllOC” Gl‘Viﬂ‘]J"lJuG]@‘L!

I 9 E)
3% a1 lunsdiszun 1y 1d lduaeu33e 1un1591911 (Torud, 2002)

d v 1 1 I 1
‘W\?ﬂ‘]fuﬂQSJ‘VINLﬁ?Jﬂ 14un “algActivate,” “algDeactivate,” 1l “algMove” LﬂuﬂQN
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ANNINN 16

[ alghilloc ]—.[ algInit ]—.[ alg}‘xctivate]ﬂi
F 9

alglMowved
.[ ‘process’ ]
[] start state
[ ] real-time states 4 i

[] terminal state [ algFree ]‘—[ algDeactivate]‘i

A o w ~ Y J v 1 1 09.1} ax o 1
i 16 srwwumsisenlsilentuludiunelseaudunoulsnuaiu

IW: Texas Instruments Inc. (2002 a)
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tyvpedef struct IFIRE Fxns |
IALG Fxns ialg;

WVoid (*filter) (IFIR Handle handle, Int in[], Int ocut([]);
| IFIR Fxns;

~ 3 J o o Jd v A a [ 1 QSJI ad o '
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137 Texas Instruments Inc. (2002 a)

Y o 09/’ as [ A do A A d? @
NWGJJ‘LHIﬂi!tﬂﬁﬂﬂluﬁﬁ]ﬂﬁ‘ﬁﬁWNﬁﬂi}@1ﬂ1ilﬁ]i’f]iJIEN‘WQﬂ‘]fu‘mellﬂuélluiﬂﬂ"mﬂ@ijpu

U

o Ay v ~ ¥ o Ao o . . A a
TunouIs 19 laemiisonlea1519v09d 13 WanFu (Table of Function Pointers) 1398113197 (V-

9

[V ~ &£ g o 1 2AAq Y A ' ' o J
table) A4 1NWN 18 Fuua106190131930 1 H¥euaeszIgTa T sunsulszgnanas

Y
gimnduaeudsdmsumsitnsWadyanandeauud 723.1 (G.723.1 Encoder) 0 ) 4094

o
k4
Yy v

@ an 9 9 A A 9 s X o o
"Uuﬁﬂuﬂﬁﬂ%ﬁﬂﬂﬁi1\‘l@]1i1\1’3m5EJlIll’)EhfiN‘WGJJHWI‘]J?LLﬂ‘ﬁJ‘]JigEqJﬂG] FIANHUSNTIININTIUIL

U

o " Yo ¢ Y o o a
mlowiludinanszrnadiann Tsunsuilszgnduaz gianniuneuis (Torud, 2002)

Application

v-table

Implements

G.723.1 Encoder
Implementation
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1: Torud (2002)
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fdefine TALGFINS

&3T23ENC TI TALS, /* module ID */ \
WULL, J* activate #/ Y
GT23ENC_TI alghllec, f* alloc */ \
WULL, /% control #/ \
HULL, J* deactivate */ Y
GT723ENC_TI_ algFres, i* fres */ \
@723ENC_TI_algInit, /% init #/ \
NULL, /* moved */ \
NULL JS* numfilloc */ Y

IGT23ENC Fens G723ENC TI _IG723ENC =
IALGFXNS, J* IALG functiona */

GTZ3ENC_TI_ceontrel,
gT23ENC_TI enceods
} @723ENC TI_ IGT722ENC;

A Y ' = =
DINN 19 G]’J’E)Eﬂ\‘lﬂﬁl"llEJ’L!I‘IJ?LLﬂﬁJG]TﬁN'J

1: Torud (2002)
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(Texas Instruments Inc., 2001)



44

Main(} { /™ ssquential processing example *f Event 0 ISR
0 0
bEventFlagd = FALSE bEveniFlagl=TRUE
bEventFlagl = FALSE:; :
StartSyster); Menable interrupts *f
while(1) { /*sequential processing loop *f lrem L
if bEventFlag0 | :

I m ael=1 _T_
bEventFlag) = FALSE: . EventFlagl = TRUE
ProcessEvent();

}

if bEwentFlagl {
bEventFlagl = FALSE;
ProcessEventl();

0
1
Q)
Main(} { I Multi-threaded example "/ Event_0_ISR
0 o
} signa’ Event_0
Thread_Ewvent () { /* Ewent 0 processing thread *f
o
while{1} {
wait for Ewent_0 signa E“EE“'-_'_ SR
. ProcessEvent 0 e
! 0
0
i
Thread_Ewvent_1{){ / Ewent 1 processing thread */
0
while(1} {
wait for Event_1 signa
ProcessEvent_1
0
}
Q0]
{ ) o ] o
2119 26 Taseadrams@euldsunsy (m) vuunalyd @) wuulsluseauudiilszuiana
dyanaaInag

137: Texas Instruments Inc. (2001)
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] 16 31
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[ ana o

1.1 M3damsnisanuduudlssuanadyaianinag

wieanui ludlszuanadynualnanszna TMS320C6000 14d115
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uTdsunsuuaztoyalunisiianuuessuy s lgarunuaIuaI 9 ¥o3szuL lay
o I Aa J . o Y A 1 1 & o
MruausIaAIAIVAY (Control  Register) NMHIINAIUANAIUAN 9 ¥3a71/5202ama
[ ana o Yo 1 g [ 1 [ ~

wauaIa ldsaudadudiuais o s 4
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v Y [
M3 Ni 4 Msutsiuiiteanuwudlszuanadyguaia

MEMORY BLOCK DESCRIPTION BLOCK SIZE (BYTES) HEX ADDRESS RANGE
Internal RAM (L2} 64K 0000 0000 — 0000 FFFF

Reserved 24M — 64K 0001 000D - 017F FFFF

External Memory Interface (EMIF) Registers 258K 0180 0000 — 0183 FFFF
L2 Registers 256K 0154 0000 — 0187 FFFF

HFI Registers 256K 0168 0000 — 0188 FFFF

McBSP 0 Registers 256K 018C 0000 — 018F FFFF

McBSF 1 Registers 256K 0190 0000 — 0193 FFFF

Timer 0 Registers 256K 0194 0000 — 0197 FFFF

Timer 1 Registers 256K 0188 0000 — 0198 FFFF

Interrupt Selector Registers 512 019C 0000 —019C 01FF

Device Configuration Registers [C6711C/CE711D only] 4 019C 0200 — 015C 0203
Reserved 256K - 516 019C 0204 — 019F FFFF

EDMA RAM and EDMA Registers 256K 01A0 0000 - 01A3 FFFF
Reserved TEBK 01A4 0000 - O1AF FFFF

GPI0 Registers [C6711C/CE711D only] 16K 0180 0000 - 01B0 3FFF
Reserved 480K 01B0 4000 - 01B7 BFFF

PLL Controller Registers [C6711C/CE711D only] BK 01B7 CO00 — 0187 DFFF
Reserved 4M + 520K 0187 E000 — 01FF FFFF

QDMA Registers 52 0200 0000 — 0200 0033

Reserved 736M — 52 0200 0034 — 2FFF FFFF

McBSP 0 Data/Peripheral Data Bus 64M 3000 0000 — 33FF FFFF
McBSP 1 Data/Peripheral Data Bus G4M 3400 0000 - 37FF FFFF
Reserved 54M 3800 0000 — 3BFF FFFF

Reserved 1G + 64M 3C00 0000 - 7FFF FFFF

EMIF CEOt 255M 8000 0000 — 8FFF FFFF

EMIF CE1Y 255\ 5000 0000 — 9FFF FFFF

EMIF CE2t 256N AD00 0000 — AFFF FFFF

EMIF CE3t 255M BO00 0000 — BFFF FFFF

Reserved 1G CO00 0000 - FFFF FFFF

T The number of EMIF address pins (EA[21:2]) limits the maximum addressable memery (SDRAM) to 126ME per CE space. To get 256MB of
addressable memory, additional general-purpose output pin or external logic is required.

N: Texas Instruments Inc. (2001)
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- @ System
@ Global Settings
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A IDRAM
A SDRAM
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100NN 41 TudIUveIaITANSTATIUTUIIAINIT  (Memory  Section
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General | B20n/570x  B21w/671x | Ba1n |

[V E21:/671x - Configure L2 Memory S ettings

L2 Mode - CCFGIL2MODE] Z-way cache -
L2 MAR0-15 - bitmask uzed to intialize MARs: 0=0001

QK | Cancel Help

v Y
2NN 42 MymruanluTUsunsuAInaIunNas (Global Settings)
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131 2-way Set Associative 921111% CACHE L2 Jy11a 0x8000 Laziidmuusudui 0x8000

< y & o 1 o d? @ va
Wuau G]NﬂlumLmzm!,muwzgmmummmaﬂum%

o v & A4 ' o Y <3 o !
WasnInuLNnuinieauswdane lunvziimsszydiulszneulisunsy
1 [ dy ~ ] o A 1 Y v @ [ ! v o
(Segment) @19 9 ad ldiunnireanudnuds Biumedatanmsdaaiuniiesanuia
1 [l 4
(Memory Section Manager) A4n 17 43 FananmiszydwmusvesaivisznonTisunsuiiu

o R X < 1 09/’
ﬂ'ﬁﬂ”I‘LNﬂQﬂ’J"Illlj’JLLa$ﬂluWﬂﬂJ@ﬂﬁ’Juﬂi%ﬂ@UIﬂﬁuﬂiN‘Llu

DSP/BIOS Eemel State [spedatal) | IDRAM

I BT DS el O e e e TR D E TIPS LBI
General BIOS Data | BIOS I:Dde] EDmpiIerSectiDns] Load .-'-‘-.u:ldre&s]

Argument Butfer Section [Largs): |IDF|.-’-‘«M j
Stack Section [stack) | IDRsM -
DSP/BEIOS Init Tables [ablirit): | SDRAM |
TRC Initial ¥ alue [ ficdata) | IDRAM |

[]

=]

DSP/BIOS Conf Sectionz [ “obj); ||DF|.¢‘-.M

MW 43 M3nruamlunega MEM

a

d‘ 1 v Y dy =\ LY [ a o 9
nnnnanulumiveimeuTlsunsvuuailssuranadyyraadiialagld

9

a

A A I~ [ [ (?J} [ g { [ o
DSP/BIOS ~ @4@eaniansauuiududuusn o 1 Ao MIdaassnunveaniiIeni1us1ves
szuU amulszansnmuazilosduanuianaralumsiauuesszuudamssivuan
Y Y
Tag1d DSP/BIOS 1iuamnsoildruuena MEM tazmsaea1dIunas (Global Settings)

UDNTTUY

2. M3AAABMINIIANI DTG

a - L4 @ o aa o
msAaaenuglnsalnteusnuubIUIMYEIAIsEIIaNad Yy INAT T aAIZNA
Y
Y o [ a, o o a - 4
TMS320C6000 1 enunsoiinId Tag1duega EMIF dnvazdsmsdmsumsaanenuginsel

A9 9 Hullegrategduuy 15y Msdadeuy ASRAM SBSRAM SDRAM %30 FLASH ROM

A3

2D,

Y% I o 4 1 ) o a - ay A
u@gﬂﬂ’ﬁgﬂﬂ‘iﬂ!ﬂu1h1l‘dﬁﬂhﬁ® ﬁﬁfi‘T]JfﬂiSE]ﬂG]E)ﬂﬂ“]gﬂﬂﬂﬂﬁi’mﬂﬂ'\lﬁmu’)ﬁﬂ ﬁ]gclélghgﬂﬁ



76

Y =X & v Y I R an A

109U UY ASRAM  (Asynchronous SRAM) “INGluW’J"’Ul’i]ufﬂgﬂﬁTJﬂQ'J‘ﬁﬂTi’é]’E)ﬂLL‘U‘iJ!LﬁSL‘U‘(’Jl!
J 4 @ [ ana o o o a 1w

IﬂiLLﬂﬁNWWQﬁWU“B@V‘IﬁLL'JﬁUU@]'J‘l]ﬁ%‘JJ'JﬁNaﬁtl_lflﬁﬂ!ﬂﬂﬂaﬁ"]ﬁﬁﬂﬂ']iﬁﬂﬂﬂﬂﬂ“lgﬂﬂﬁWW]TJ%

2 A = aa A \ v P sy & ) a ,
NINATYUINUD FINUDIITNITLFDUADNINATUINITALLITANIY %Qﬂgﬂa131u518aglﬂﬂﬂﬂli’)\iﬂ”lu

Y
a1 9 aaae il

Y
2.1 MIAAABAINTIANTIVAYTIIND
a 1 @ 4 v Y o 3 I [
msaaaenuglnsaineuenuuy bidiiizves EMIF tiuiludnymzms
Y KR 9 'Y Y o v W A o A 9 Y KRy
Whdsdoyauny ludessomadidvnaziudyanannin Taen ludeuldlumsididdoya

1 Y 9y [
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—» CLKOUTI
—» CLKOUTZ
— ECLKIN
—» ECLKOUT
o=t ED[21:0] _%
y ! =
'(3621% B9 v i3
Ce711 g E
e CE[3:0] 5F
3 e /BE[2:0] » g
@ m @
33 EXTERNAL
O T T
25 MEMORY | #*ARE/#SDCAS/#SSADS
OH @
88 INTERFACE ! 4 e
- —» #ADE/SDRAS/#SSOE 5
2 £
aE (EMIF) s ZAWE/#SDWE/#SSWE | 22
=8 -
3 — ARDY
e HOLD 38
T
—» [HOLDA £
m—=
—» BUSREQ

!

Internal peripheral bus interface

NN 44 HRUDINUDINDA A EMIF

117: Texas Instruments Inc. (2001)
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(Asynchronous Static RAM) 1 azuaad ldaansnein s

M131901 5 S99 EMIF DA NUIA1 ) v0am1ea1ui

Byte Address Name
0x0180 0000 EMIF global control
0x0180 0004 EMIF CE1 space control
0x0180 0008 EMIF CEO space control
0x0180 000C Reserved
0x0180 0010 EMIF CE2 space control
0x0180 0014 EMIF CE3 space control
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31 28 27 22 21 20 19 16
| WRITE SETUP | WRITE STROBE | WRITE HOLD | READ SETUP
RW, +1111 RW, +111111 RW, +11 RW, +1111
15 14 13 8 7 6 4 3 2 1 0
TA READ STROBE MTYPE WrHid READ HOLD
MSB
R, +11 RW, +111111 RW, +010 RW, +0 RW, +11

2N 46 S3eA03T CEx Space Control MU EMIF

#N: Texas Instruments Inc. (2001)
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Power up

A
Set system_status=2 (setup mode)

Y

Initialize minimum system
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Send DLC_ready() -

no

Receive DSP_DLC_ready() Blink LED

Send 10P_ready()

Receive I0P_ready()

Y
Set IOP_status=1 Set IOP_status=0

Y

Setup and reconfiguration -

A
Restore database

A
Restore history list

A
Set system_status=0 (access mode)

A
Send 10P_access_control_mode()

Y

Access mode
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—| Send IOP get password() password_ status=1
\J \ no
Receive | | Receive interrupt from sensor | Send IOP display(#3) |

| Read fingerprint image |—>

PIN & fingerprint
PIN & password

. @ J Jd QSJ‘ [
ANAUINT 2 UHURIEONALITEIUTUADUMTS UHUIEY PIN

Access mode

\

Receive interrupt from sensor

\
Set system status=3 (process mode)

A

Read fingerprint image

\/
Send IOP display(#8)

Y

Build fingerprint code and identify

Identification is OK

Access denied process
Open lock process

{ [ 4 Jd 09.: 1 1 Qy
m‘wwumﬁ 3 LLN‘L!WQGIfE]‘V\lG]LL’Jiﬁ’JUGIJuG]E]uﬂ1§E]11!?]1?1181&’33?@



First time registration

| Send IOP get password() |

!

Wait for

A4

Password correct

| Send IOP display(#2)

Send IOP display(#3) |

| Set system status=0 (access |(

!
) —

Wait for finaerorint orocess

| Send IOP access mode() | |

Build fingerprint code and |

|

C

; )
¢

| Replace this fingerprint code ||

i J
Send IOP display(#5) |

Send IOP display(#4) |
Wait for finaerprint process

i
|

Build fingerprint code and |

| Send IOP display(#6)
1
no

Verification is OK

Update database and

no

no

Y

@ Open lock process

mode = system mode

admin/user status =1

ystem menu process

122

| Set wait command |

!

| Set system status=7 |

{

| Receive waited command |

!

| Clear wait command |

!

| Set system status=3 |

| Set system status=6 |

!

| Receive interrupt from sensor |

!

| Read fingerprint image |

!

| Set system status=3 |

{ ) 4 R o o
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PIN & fingerprint process

( Wait for finaernrint nrocess )

\

Send IOP_cancel_get password()

\

Build fingerprint code and verify

Verification is OK

Access denied process

no

mode = system mode

no
admin/user status =1

Open lock process System menu process

{ o o Jd qu/ Qy
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PIN & password process

Password verify

Verification is OK

Access denied process

no

mode = system mode

no
admin/user status =1

Open lock process System menu process

! o 4 Jd 3 o 1
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Y

I0P_display_tag(#7,name)

Open lock process

Y

y

y

I0P_display_tag(#10,name)

Set 1st_status=0

A

Send IOP_read RTC()

y

Send DLC_release_lock()

)

Wait for DSP_release_lock_ack()
Wait for DSP_access_time(time)

l

Update history list

y

Send HPU_histo

ry_list(PIN,time)

y

Set system_status=0 (access mode)

y

Send IOP_access_mode()

y

Access mode

A o ¢ > 4 o
MUAUING 7 unudasarausaudunsumsduilailszy
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System menu process

\ \

I0P_display_tag(#7,name) I0P_display_tag(#10,name)

\

Set 1st_status=0

A

Set system_status=1 (system mode)

v
Send IOP_system_mode()

y

System mode

H o ¢ a1 o o
ﬂ'IWWU’JﬂCﬁ 8 U;WL!chﬁ@w%lwﬁﬁju‘ﬂu@@uﬂ']ﬁl"lglj']i]ﬂﬂ']ﬁﬁgﬂﬂ

Access denied process

10P_display(#9)

\

Send 10P_access_control_mode()

\/
Access mode

~ o 4 J qS;I a Y 9
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System mode

v
Receive DSP_database_request()

v
Set system_status=4 (database menu)

Yy

Set pointer

v
Send IOP_user_display(Pin,name#curr)

v
Send 10P_user_display(Pin,name#next)

Y
Database menu

v 9
MWK 10 uruisrednsdiudunsumsiamsgudeyaynaa

Database menu

1

Receive DSP_database logout()

Y

Set system_status=0 (system mode)

System mode

D:

1 o ¢ 21 o
ﬂ']WF‘lu'Jﬂﬁ 11 llwuWQGK’E—JV‘I@]l!jﬁﬁju"uuﬁ’E)Uﬂ']ﬁf)ﬂﬂ%']ﬂﬁ’lusﬁjayjauﬂﬂa
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System mode

Y
Receive DSP_history_request(PIN,time)

Y
Set system_status=5 (history menu)

no

Set search_mode=0

yes

Set search_mode=1 (all)

\

Set pointer (depend on search_mode) |

Y
Send 10P_ display_time(name,curr)

Y
Send I0P_ display_time(name,next)

\

History menu

d' [ 4 d [ 9J A
NMNHUINT 12 uwumcﬁm\lmnimummsgmmagaﬂssm

|

History menu

y

Receive DSP_history_logout()

y

Set system_status=0 (system mode)

D:

System mode

A ) R Y} va
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