
!"#$%&

!"#$%&'()$ *+,)-( !(-)(++&)(-

!

./

"

0'"12/

!

3.

#

4'1..

.567

$

66

%

4'89 3567

'()*!

3567:;6:.<

+,-.!

3;67;637/

/012!! "!

6=<<

"#$#$$%&'($)*+,-% +,./&01234567%

&'()

>9;

*+,-.!/01()23

?@A

4567,

89" :$;<=>23,?@-A!/01()BCDE

FGHIJKL#MNOPQRSTUV

B3A

" WXE/01(

),YZ![\]'6C^_`a!bcdeQfghij

k/l1()>m4nhi!opEq,rstu!vwx

^_Py,z{|}~����"

!

3456789:;<

/l1(),^_PybY���(),^_Py!�

�()�E^_���k��$

C+$D&+ C)EF"+ GH)&)(-

%

?@A

!��

��,^_��Py" /l1()�EG��,^_���

���,������vbY! �G��/l1,��!/

l1()W^_� \¡¢G£¤,¥�"

/l1(),^_Py¦��

7

§ \& ¨©ª«!¬

­®¯lN!°¬lN!t±²³lN!rs��lN

?/A

"

!"!

=>?@

/l1()K¤G

/

´¨©ª«!dµ�¶·¸¹$

ID,%

J'&K,

%#ºN­»45 $

GH,,K+L M(%&L

%Q¼½¨© $

ND% 'O

PH(Q

%

B6A

" ¾§¨©ª«¿��(),^_���kÀ�Á�

,ÂÃ!�[�wÄÅ½ÆÇ&¶·¸¹QºN­»45È

��ÉÊËÌoÍ��" Î�Ï�^_���k�EGÐÑ

ÒÓ¬­�ÔÃÕ!Ö/l1()×��E" ¾§¨©ª«

�wKL,

RSN

lN�ØÙ4nXE! ¿^_���k «

��"

!"#

ABCDEF

/l1(),¬­�ÚÀKL,¦P®¯!ÖÛKL¿

ÉÊxÜ/l1()KLÁÝÞ¶

?6A

" /l1()ßàut

u�¬�#KLáâ#È°¬tuáâ#KLãµäÆÇXE

å§¬­" |/l1()æç!�§è©¬­�éê;ëÀ

KL,ìíQ�kê�VXE,è©¬­îïÖ®¯,

?/A

"

!"$

GAEF

/l1()�E

TMC

¬ð234n°¬

?/A

" /l1()

�£§¬ðñ!òó�£§�ôõt!E�ö®¬­#°¬Q

��÷î�øù" ú¬ðñ�E

63<

û,¬­Q

63<

û,ü

ýñö®

6U

±þ,¬ðñ"

!"%

HIJKEF

/l1()Hÿ!"#��$%É&',KL-(×

��¬�,áâtu" Î)�²*¼�¨©²³+,¬­

$

VCWX

%,tu-N��" -(KLWtu.4n²³" ©/

低功耗蓝牙的安全性研究
! "

!%89:;< 34<=$ %8

65563>

#

LM! >?@ABCDEFGHIJI$KLMNGHOPIQ1RSTUVWXIAYZ[\]!

TMC

#Z^^_

`aGHbc$de

WCT

fMgZ[hij

TMC

MgZ[Ikl$@mnopqrdeIseZ[GHOP$tO

Pa[_RTuvX

WCT

Z^

TMC

I^_$vX

TMC

Z^w.IKxxy$vz{q|i}~

TMC

I^_�|i

�[xy$��@ABCDEFIGH�% KL������tOPIZ[��jD��a������%

NOP! BCDEF' GH'

WCT

'

TMC

QRSTU!

Y4=6<9=6

VWXYZ!

T

V[-U

! 6UZ>!U3/U

$

3567

%

33:55Z<:5/

&'()*++*, '+- ).)/01 2)3(/4*1 /)2)5/3,

[R\ J#)

$

!"#$#%& '%#(")*#+, -. /"01%-2-&,

!

301--2 -. 3-.+45)" 6%&#%"")#%&

!

7"#$#%& 65563>

!

81#%5

%

672*/53*8 P],#^ '( %_# FD&F',# 'O )EF&'8)(- %_# ,#`D&)%L 'O P"D#%''%_ ['a M(#&-L

$

P[M

%!

%_&'D-_ %_# ^##F ](]"L,), 'O P[M

,#`D&)%L E#`_](),E,

!

] ,#`D&)%L &),K 'O #(`&LF%)'( K#L 'O T^8](`#^ M(`&LF%)'( C%](^]&^

$

TMC

%

%_]% ), D,#^ bL P[M ), O'D(^9

T `&LF%'-&]F_)` ,#`D&)%L E#`_](),E ), F&'F',#^ a_)`_ `'Eb)(#, %_# ]^8](%]-# 'O WCT ],LEE#%&)` #(`&LF%)'( ]"-'&)%_E ](^

TMC ,LEE#%&)` #(`&LF%)'( ]"-'&)%_E9 Y_# E#`_](),E D,#, WCT #(`&LF% TMCc, K+L b+O'&+ K+L ^),%&)bD%)'(

!

](^ %_+( D,+, TMC

+(`&LF%+^ `'EED()`]%)'( b+%a++( %_+ %a' ,)^+,

!

,' ]( ]%%]`K+& `](('% -+% TMC +(`&LF%)'( K+L ](^ `](('% ^+`&LF% %_+

)(O'&E]%)'(

!

%_+&+bL )EF&'8+ %_+ ,+`D&)%L 'O P[M9 Y_&'D-_ ,)ED"]%)'( +dF#&)E#(%, )% F&'8#, %_]% %_# #(`&LF%)'( ,F##^ ](^

%)E#"`'(,DE)(- 'O %_# E#`_](),E ), a)%_)( ]( ]``#F%]b"# &](-#9

9)1 -+/:28 b"D#%''%_ "'a #(#&-L

'

,#`D&)%L

'

WCT

'

TMC

!Z<!



!"#$%&'!()&'*+$%!,-!./0123

45" 6&'789:;&'<=>?@ABC%DEF.

GH?" F.G0I1JKLMNO!PQRSTUVWX

@Y&'@./Z"

!"#

!"#$%&

[\]^_`0a_bcdefghi_`!3jgk

lmn*+opqrstuavwx_bcd!y@`z"

{|}!~`�}I[\�^_1Li��Y�!"!

]�_`���lV}I@!~st#\�st$��3�

�U��!~@��% \�st*+j��+�qr!y@

����>�" [\�^_`��|�����!y��L

i��@Li��st!�l� !~+¡{Y�!~" ¢

£!~j¤¥��l¦rLi��st" 7§Li��st

¨j��©mqª!V«!~+¡3«I1¬­®¯+°±

²@lm"

$

'()*+,-./0

a_bcd³´µ¶@·¸¹º0��@³´9" 7§

}I

!"#

»¼T�<½!a_bcd!y¾¿}IÀ�@�

���T�E��" ()��¦r�Á�!NOÂÃ`ÄÅ

!~¾¿@��&Æ()ÇÈ!~0ÉÊa_bcdËÅ@

³´9µ¶!NOÂÃ3«}IÁ�@����!~ÌX@

T�4B!�l3«ÍÎ?��a_bcd!~ÌXT�4

B!ÏÐNOÂÃ`ÑÒÓa_bcd!~@VÅ4B%

%

12

&'(

3

()'

,456789

Ô»a_bcd@³´¹º!ÕÖ×Ø|gÙiÚ@³

´µ¶! ÛI

$#!

Ü»¼T�¿½E

!"#

»¼T�¿½À

ÝÞ@ßÞT�µ¶% ßÞT�µ¶@àáâãÃ0}I

$#!

T�

!"#

@��%

$#!

{Ü»¼T�<½!äjT�E

��l}Iå�@��'jT�l}Iæ�#

%&'()* +,-

$&j

��0}I\�#

%.)/01, +,-

$% j���çl}I

$#!

T�

!"#

@��èÆ}��é`�ê�@!~ëì%

íîÓ

$#!

T�ïðñ¸@F<Eò<nó!ÏÙµ¶

 ��*4@¾¿�?ô!~Eõ!~!ô!~öÅ ô@

F<`zEò<nó! ÷øùð@

$#!

T�!õ!~»F

<`zEò<nó@ð²ña% ÏÙô(õ!~@ú�¿½

�ûñüÞýþÿ!! ����@cd!~¸"0Ü»¼

@!#($%Ecd&'((`)µEcd*µ+!$%E(

`)µ8§ô!~!cd&'Ecd*µ8§õ!~%

ßÞT�µ¶@+�(,

2

V-!ùð�{

3

./k'

/kg'

$#!

���ç

Ïg/kùðjô!~0��%ô!~}I

$#!

T�¿

1>?

%&'()* +,-

E

%.)/01, +,-

! 234õ!~Ì5��±

²!�l 

%&'()* +,-

678õ!~% õ!~9Ó��±²

E

%&'()* +,-

3! 

%&'()* +,-

�ó!�l4ô!~ÌX��

:;%

/k<'C%+�

¾¿=/��!~4B#(Å>?-@(&'+$ABç

»<½!!C.��DD#

%45

$!E�Fl��#

6+

$&!~¾

¿>?g.Gµ.

$078

!=/

6+

H(

$078

Eç»4BF<

ØECH

9:;

!¾¿É¥¦rECHEGµ.&¾¿=/¦r

@Gµ.��F<!IJECH0KLç!()Lç*+,

C%?_ &=/Gµ.E

6+

F<Ø­M�� #

#6+

$ENM

��#

<6+

$!P7õ!~óO

<6+

%

/kP'���ç

ô!~Ì5T�±² & õ!~9Ó±²3}I

%&'()*

+,-

»

<6+

��

$#!

T�ìÓT�4B!23 �678ô

!~!:;T�±²&ô!~9ÓT�4B3}I

%.)/01, +,-

��

$#!

��ìÓ

<6+

& {|E�a_bcd*4@³´

9!å`Q�}I

<6+

R{

!"#

@��#

#,*.,1 +,-

$!¾¿j

T�±²ET�À;l! ¦r|!~@���SG! =/

<6+

E¾¿@���SGF<ìØÕ¥*4@

!"#

@

#,*.,1 +,-

9=;

!ÏÐ¤¥T�±²@*4��T0Li>?@!

å`j¢¥*4ULV}I%

/kW'T�*4

¾¿}I

#,*.,1 +,-

��

!"#

T�*4% ¤¥*4X!

}I

#,*.,1 +,-

»*4nY��

!"#

T�ìÓT�4B!2

3 4BÌXU»¿&9Ó4B3!}I

#,*.,1 +,-

»T�4

B��

!"#

��!ìÓËZABnY%

*

4:6789;<

*"!

=>67?9,@A

j»¼T�[¶U!*4¾¿}IÀ�@����T�

E��!ÏÃ\]^»¼T�[¶@³´ùðÒ_§��@

³´9% »¼T�@`a0<½bc!öÅñd@ef!T�

ghi!3«jk@¸°4B@T�ï²&la0*4Xï

ð����¦r!��YmnoÆå`E�³´9%

*"$

B=>67?9,@A

jÜ»¼T�[¶Uój¢.��'æp��E\Å�

�!æp��I§T�!\Å��I§��% j*4Xïð 

,

2

ßÞT�+�

>)?@ 2 ABC')7,8 ,7*.-D1)B7 D.B*,EE

! " #$%&'()*+,-

!FG!



!!"#$%&"

!"#$

!"

!!

#

!"#$%&'()*+"!+",-$%&'.&!.&

/012-32&'4&!567812!"9:4&" ;

+<.&=2&'>?@A#BCDE#FG$HGIJK

LM!.&NOP"

!"#

'()*+,-

QR.&STURV+<.&WTX;+<.&WT

#FG!YZ

#

[\!=2Y]^G%URV

%&'

.&=2_

K`ab!.&NOc#^d

()*

$e-

+'%

.&=2.&BC

DE

($*

#^d!fEV

%&'

&'#BCD$gh.&ij1k

lmh

+'%

.&4&!noV

+'%

_K%p"

qbrstu#BCSTvw!QR.&ST2

,

Gx

y%z{|}ij~a��`JK�

+'%

.&#

-./012 345

X

-617894 345

!��

-./012 345

(�*z{�m"���$z

{��.&~a�!�

:;3

kl.&��kl(�$z{�

;�jj��

:;3

!j��#I�

+'%

.&�#��!�`

��v�4&��9��

:;3

"

$

./01234

>�,-����# �����X

%<=6>1=

�9�S 

¡¢£�!,-

?878

¤¥¦§¡¨QR.&ST!g©kl

@"

h¡¢��ª«YZ

!

[\"

¬�Z­®#ª«¯°|¨%

@

& QR.&ST#±`s�²³´

@

! µ

+'%

¶·

-./012 345

X

-617894 345

³´" s�¸¹ 

%<=6>1=

�9�

Sº!£»s�

A,BCD EF

$s�¸¼ ����º!£»s�

@A,CG EF

"

!

&³´

,

#s�w½¼" s�¸¹ 

%<=6>1=

�9�S

º !£»s�

),C" EF

$s�¸¼ ����º !£»s�

HC" EF

"

,

&QR.&#¾Ws�w½¼!²

@

¿À°/"

)

& QR.&#s�qz{#JK9ÁX_K/�·Â

w!

%<=6>1=

�9�S

I-J

±Ã¸b!_K/�¸Ä!s�¸

¹$����#

I-J

±Ã¸E!_K/�¸M!s�¸º"

>Å°ÆZ­¯°�UÇ%,-QR.&STÈWs�

½Ä!-É,-�xÊË¶Ì�ÍÎ" Ï8-É,-#z{

ÐÑ?Ò#JK9ÁX_l/�#fE!v�5mª«�Ê

Ó�ÓÄ"

%

1 5

�Ô²>ÅbrstuBCST#ÕÖÆ!|¨V×®

#&'#BCØÙ! f�mÚÛ#

+'%

X

%&'

QR.&B

CST!°Ü�fEbrstu#BCD"

+'%

KÝ=2KÝ@A!Þß¡¨#FG !àÜ· �

-¸ áâ#;+<.&KÝ" ãIäå�²8JKL�M

HG

(H*

!æç�brs#èé!ê�¯æç>ÅfE

+'%

KÝ

#ëìí,-×îJKL½Ä#;+<.&KÝ!ïYðñ

òó.&KÝô"

6789!

(@* K0.49>>9L 'MNO K0.49>>9L FP421Q12891>< 746F1><)C" (&KRS:*C

#

!G#G TGH

$

(!G@$TG@*O L99PFUVVWWWO/0.49>>9LO>6XVY>2Z8<V

L8<=046FVY>W<0>8=Y>2O8FL[\=>2]1=^!!AB,BO

(!*

$%&

O

'()*+,-./012345

(?*O

6789

01%

!D#!

#

#D

$

U,!T,,O

(,* +>/1< _45=><O K0.49>>9L :>W &<46X5U ;L4 Y4740>P46`F

_8<=/>>a(Z*O

:;

U

<:=>?@ABC%

!G@!O

()*

DE

O %&'

FGHIJKLMNO01PQ

(Y*O

RS

U

RS

TU%

!G@)O

($*

VW

O +'%

FGPQXMN

(Y*O

YZ

U

YZ[8TU%

!G@GO

(H*

\]^%_`%a^b

O

cdefg,-PQ

(?*O

hijk

UlUm&nopUB%

!G@G

#

$

$

U$H!T$H)

%

$HAO

:

&

'()*0;<)*=>?@

'()* & +,-.(/01,2 )345332 6,-)0237 326/8.40,2 (27

,493/ 326/8.40,2

&'õCD _KL _ö÷O

%&'

.& b Ä b

+'%

.& E E E

QR.& E ®ô ®ô

:

:

'()*ABBC

'()* : '0-3 6,21;-02< ,= 6,-)0237 326/8.40,2

���� ����� �S

I-JVN_b ,O@A !OH @O!

/�

VNK , ! @

³´

@

£»s�

VEF @A,OG @BcOH A,BOG

³´

,

£»s�

VEF HOG BOH ),OG

!"#$! !"%&! !"'()*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"

!
!
!
!
!
!
!
!
!
!
!

"

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"

!
!
!
!
!
!
!
!
!
!
!

"

DEFG!

+>%&?&!@@A'>

DHFG!

BCC> &%@!?%:#%

IJKLMN!

944.

!

AA-(<*0336902(*6,- 7D1E<6FG0.*&%H*6,-

"OP#

Q R! STUVWXY

:&I

G

$?&?#

Z[ \]^_!

@&IIJK

!cG!




