
!""#!$%"!&#!"#$%&’( )*+,*’’(,*+ -*. /$$0,1-&,"*2!"#$%&’(

!!"#$!

!"#$%&’()*+,-./0122234567
82229:5678222;<=222&’()>? @ABCD
EFGH*IJKLMN01*)OPQRSTU!"*’V
TWXYZ=[M\@]^_A&’*$%‘a? bcAIJ
KL*defghijklmnopnqrstuvwxey
z{|X8*}S? ~�}S���KL�&=[��Mvw
de}��Z_��*��OkM�N��*���fgg�
��Mg������M��‘xe^56�&*()�‘?�
��M�‘yqrs� ¡Z¢£¤¥¦§¨M©N‘ª«w
IJKLxe¬�&()�‘M�®¯de3°Z_±�±
²*³k?��´MNµ0*����¶·�*L¸¹º}»M
¼A�&*()$%½‘¾¿À�*Á»ÂÃM�‘¾¿ÄÅ

*ÆÇÂÃÈÆÉ&’()$%’(M!)?
1¸¹º� ÉÊËM-ÌÍ!Î�()�‘��*IJ

KLTUÌÏÐ¹$%9ÑÒÓÔÕ_�Ö×ÃÉ}Ø?1¸
¹º��ÖL¸¹º}»M�ÙB1qÚÛM@�ÜÝB1*
!ÎÞÊTWß¼9:56¦=[à*MáËL1âãä¸åN
æqçèéTê¦$%*� MN�IJKLvwdeëì·
í¢£*³kcî’%*+)?

ï§¨ðñ1¸¹ºß,-.à¦�‘yqrsß/01àòó*
ô�MõöÅ·¸*÷ñ��Møù_�Ö×ÕIJKL¾¿
óú*()ÆÇ$%N�&()*û‘de78?ü78‘U
ýUIJKL’V¡E*56TWMÐ¹õL*()ÆþTU
9¬*TWXYÿ�‘yqrs!M rs"³*56=[M#

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

2345 6789:#-;4 3<89*=><:#!#?.4@A BC:#A0 DC>*EC:#23;@A 1FG>89(#H;@A IC89*JFC(

(K$%0& ’(!)â*qç+�&,M$- %L""#!
!MW./01� 0& 234&+�7M56
(M-<NN797 <O 6P7QCJC<8 .8JRPGS78R >8T 4UR<7N7QRP<8CQJ 089C877PC89MVC>8WC8 58CX7PJCREMVC>8WC8 %LLL#!M-FC8>
!MY7U>PRS78R <O ,C<S7TCQ>N 089C877PC89MZ<GCJC>8> V7QF8<N<9E 58CX7PJCREM[GJR<8MZ;M51;
0!S>CN.\U\U>]XCUMJC8>MQ<S

!"#$ %&’(M)*# +,’(-./,M01234 56M&7 /89:&;6(’ ,< 6’7&886(&’7 =&>/.6867/76,’ ;?;7&@ ./;&A ,’ B=/6’-),@CD7&= E’7&=!
</F&"),@CD7&= G’(6’&&=6’( /’A *CC86F/76,’;MHIIJMKLßHMà.N-K9

*.;7=/F7. .8 <PT7P R< >JJCJR S<R<P P7F>=CNCR>RC<8 <O U>RC78R ^CRF R7RP>UN79C> Q>GJ7T =E 1UC8>N -<PT .8WGPEß1-.àMRF7 S7RF<T <O
Q<S=C8>RC<8 ,P>C8*-<SUGR7P .8R7PO>Q7ß,-.à ^CRF /G8QRC<8>N 0N7QRPCQ>N 1RCSGN>RC<8ß/01à CJ UP<U<J7T >8T RF7 C8R7NNC978R P7F>=CNCR>!
RC<8 JEJR7S CJ T7JC987TM^FCQF Q>8 F7NU RF7 U>RC78R Q<8RP<N RF7CP U>P>NE\7T 7_RP7SCRE =E RF<G9FRMVF7 JEJR7S Q>8 =EU>JJ RF7 C8!
WGP7T JUC8>N Q<PT C8 RF7 =<TEM>8T RP>8JSCR RF7 S<R<P C8R78RC<8 R< /01 C8JRPGS78R TCP7QRNE RFP<G9F 7_R7P8>N QF>887NMVF78 RF7 /01
C8JRPGS78R JRCSGN>R7J RF7 Q<PP7JU<8TC89 SGJQN7J R< >JJCJRC89 U>RC78R U7PO<PSC89 RF7 S<X7S78RMVF7 ‘7E R7QF8<N<9C7J >P7 C8RP<TGQ7TM
^FCQF Q<8JCJR <O RF7 >PQFCR7QRGP7 <O RF7 JEJR7SMRF7 T7JC98 <O ,-. 7_U7PCS78RMRF7 >N9<PCRFSJ <O O7>RGP7 7_RP>QRC<8 >8T QN>JJCOCQ>!
RC<8M>8T RF7 T7JC98 <O /01 C8JRPGS78RMVF7 UP7U>P>R<PE 7_U7PCS78RJ JF<^ RF>R RFCJ P7F>=CNCR>RC<8*>JJCJRC89 JEJR7S Q>8 Q<SUP7F78T
RF7 U>RC78R7J S<R<P C8R78RC<8 =E RF7 >QQGP>R7 P>R7 >=<X7 a+b >8T P7JR<P7 RF7 F>8T 9P>JU OG8QRC<8 =E /01 T7XCQ7M^FCQF P7X7>NJ
9P7>R X>NG7 C8 QNC8CQ>N P7F>=CNCR>RC<8M
O&? P,=A;. ,P>C8c-<SUGR7P .8R7PO>Q7ß,-.à87N7QRP<78Q7UF>N<9P>UFß00Aà8Z>UN>QC>8 7N7QRP<T78/G8QRC<8>N 0N7QRPCQ>N 1RCSGN>RC<8
ß/01à8S<R<P P7F>=CNCR>RC<8

0 12!"#$%&’()*+,-./0,123456789:;<=>?34@ABC=>DEF7GH"IJKL-
./0MNOP,12QRSTUV12,W4XYZ[\]Z[4^_‘abcde’,fghi7j;80,12Qkh‘
lmhinop34@ABCq7BCDr,fgst7uvabwUV,j;ST\xyz{"]Z[,|c}~�i�9:;
<��}~�����������34@ABCq,}~���=>\������7�XYZ[4� a+"�������0,
12Qk7ST34@ABCquv��,BC��7�Y�m ¡2¢7£¤¥¦§,�¨©ª\
34529:;<«9A«¬¬®A¯«34@ABC«12XY
67892#$$%!&’’#:%$$(;!&*""":*"$ 6<=>?@) ABCD9@[%:d

EFGH@$%9:�ù;ã<=w>bß@<M"$%:"!:::à?
IJKL@:?ß:a#d!àM@MAB§¨2Mhi§¨}C-234&ÚÛDEn1¸¹º� n4&!)èã?

:



!""#!$%"!&# !"#$%&’( )*+,*’’(,*+ -*. /$$0,1-&,"*2!"#$%&’(

!"#$%&’()*+, -./012345678 ’(!8
9:;<=>?’@ABC3*+D7EFGHIJKLMN
OAPQ

! !"#$%&’(
4RST’UVWX)YZ[7\]56^_‘M=a

!3bcdeVfgh?ijkPlmnWlop56qeV$
WFrstuvwfgx=yz{n|}4lW38~�*V
|}4lWz{��nD7El�HIQ�aK���C�C
)S�Q

��Wlop56fgh?ij��L@k�nWlr
s�����q��qo����� *+,)Y�Wl��/��
�|}4lW���|}4���5�rs�{ ¡¢i£k
Plmtuvwfgx=y�{¤?n@kBC�¥�=y�
�P¦*+rs�� -+!%!§Y¨©ªD7ElGHI�«
�D7ElGHI¬�®tu¯°±nq¯²’³´µ�
¶·¸H�¹º»"#¼^*+�½LnNOkPQ ¾�3¿
ÀÁÂ¸HÃÄ��ÅÆµ��ÇÈÉÊ�W3ËÌ3ÍÎ
ÏÐÑ¶·@k7ÒZ¾�ÓÔt�ÕÖ×µ�56’Ø
Ùx\],

" )*+,%&
"!! -./01234%&

4Roe��L@kijkPlmP¦WX)Y’ÚÛ
rs3�Ü#ÝÍ�Þ¯ßLZàáZâãäåæ93çè¶
·�V�éêë3ÃìíîïZ¶·ðñx/ò@AQ óô/
0õö÷ø�ù¦ ( .3Íú " .�û3üí�Þ ,//0f�ý3
þÿ�Ü#Íf�ý!"�tu¼#Z��LNOkPijQ

"!" )56789:
�6 112$¯%âZ�ù=&<� ¯’V()*kZ/

�=y��º�«�Z+,-.ù=&</�.ùøm7Ò0Q
1¢V¯2234vwZ@ki£()WFZvwfg-Ã
’ZQ 5³67WF.ù=8<Z ¡9¦»e9:Z 112
;�¢<=>Þ34tuop�1�?@ª56Z/òAe6
7BCÜZDE� ºF9:Z 112�{GþH¦]IZJ¡
KL¿Z�ù�Ã’V/�AeQ

M¢�6 112Z9T+,K\]56Z/òGÿ� 4N
O¼uPQB�RST¾UVWXYXZFTQ[G\ó]^
¿VWFTKÖUV_FTZFm0�‘a8b�ÖU]^,
Z !c<=XYXZFmd3112e�$¯fâZ.ù=8<K
ghZ.ùømE7Q �FT�BC�C !S��3112ZQ
Jij�jd4kS�5&6Q

347
!!5
!!6

8 !
!5
!!7

7 4
(!

4
!"

!"

"
!5d(�!k9!85"" #8

"d(!k$d54:5;k

d4k

�Ö�94l�ST¾UVWFTÖU, 4Z<=XYXZFm
d3112km5¦ÖU 4,Z{n 112Fmm(¦¿WFTopm

4
!"

!"

;
!5d(�!k9!q�¿WFT9r,FmZs=m"d(!k7 (!

$t

!$5
!$6

8 !
$5
!$7% &8 ($

&t
!&5
!&6

8 !
&5
!&7% &8u¦vcwÄxym5;�54

=z-ST¾UVWXYXZFTÆ¿W/]F{� |}54:
5;kl�¿WxÖUV_ZF{0Q

¹jd4ka8~��ST¾UVWXYXZFT��\ó
Z]^Æ¿WF{0��a8 ‘Zb�ÖU,� !c�EZ
3112�Q� º 31124è-Y� 112FmZvc�:�K�
{n9$¯âZ.ù=8<KghZ.ùømE7Q¬�/ò
]^Gþ�4NOSoeST¾UVWXYXZFTZ$Å�
�¦dÖUV_(pd< ==m¿WFTÆpd4( ==�¿pd4# ==Q

/ò]^Öoe !ÞFT=zop�Ü#<= :%K :$
m�Z 3112rs�o�<¦ 4!< >?��� *+,)Y���/
���|}4FW�eV��ZvwfgK=yQ

"!# ;<=>
��’ 2@A?�� BCD@E.FG/HH/@�?����ZNO���

?Íi£ó�&Å@k���Í�W¢�ÁÂ@k=�Z "�#
���������¾.}1-Ik�j�Í�W¾������
�¾.}1-+k�j5#�<6Q �-�1[-�^�Ü#Z�Þ6Q�
j�M¢$ÅÞÅ�1�vw��Z���8~��vwZ��
��Ë?º Q 4RÍvwfgx=y³�M¢$ÅZ�Ü#
¡B¢£Z��L@ki£vw��=>�/¤¥21�¯’
VfgH$¦lEZvw�¹º67=y:;<Kfâ=y
§EQ

�C %S�� -»eØ¨©CZ ¡¡Z�Þ�Ü#Z
1-IJ1-+��=ªC�«�Ü#Íú %¬!"@kijQ ¹C
Öa8~���L@kij�Í :%K :$Z ); >?")! >?�
��=z��B22Z 1-+K 1-I�jmº�L@kij��
Í ); >?")! >?�8~ !; >?"!! >?���:%K :$=z��B
22Z 1-IK 1-+�j�1¦��vwfgf®B¯�Q

# ;<?@A=BCD
#!! ;<?@CD

¬�89 1-IJ1-+��=ªZvw� 4R¢Ã¾�Ü#
¯M¢EZe &c K-°±�Qvø��ZD<©²EP¦
=yvw³^5’6Q

&c K-°±ij¦d

���������������� � � � � � � � � � � � � � � � � � � � � � � � ���� ��WFrsop
56}��q�
�qo�e

*+,

rs�{
|}4

i£kPF
mvwfg

D7FG
HI}L1+e

§Y

*+´®

i£kP
=y

E ) !"#$FGHE

E ! IJKLMNOPOQ5J

� 

 

 

 

 

 

 

 

                       

(

!



!""#!$%"!&#!"#$%&’( )*+,*’’(,*+ -*. /$$0,1-&,"*2!"#$%&’(

! % "#$%&’()*+ 3%, 4$-./ ’()*’(+01234

’(+
,"-& ,"-$ ,"-! "-" "-! "-$ "-&

’()

%"
!.
!"
/.
/"
.

" / ! % $ & # 0 1

!"#$ !%

%
&

*2
3

’(+

’(*4

%"
!.
!"
/.
/"
.

" / ! % $ & # 0 1

!)#$ !$

%
&

*2
3

’()

’(*4

%"
!.
!"
/.
/"
.

" / ! % $ & # 0 1

*)#$ !%

%
&

*2
3

’()

’(*4

%"
!.
!"
/.
/"
.

" / ! % $ & # 0 1

*)#$ !$
%
&

*2
3

’(+

’(*4

4 $ 56789:;<=>4

 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

���������������������� � �����	
��� 

 

ADuC832 

��� 

IO����� 

������� 

CPLD 

�������� 

 !"#$%�� 

RS232&’(� 

SPI 

)*+, -. 

 

/
0
�
� 

�
	
�
1
2
3 

�456789�� 

5+*,5
&

6!!
!-65+*76,8%+*, +!,

-./5+*,012345 6’’7 678%+*,92:;<= !!

5>?@AB67896=CDEFG HIJK5 5+*,L-M
NOPFQRSTU+!,.5CDEF/VW&XYZT[
\U=]

:+;,< !!

/8
&

6!!
!-6 9

7=;6
!

+%,

^_‘ab &c :(CDdefghij.kl /mn
o/pbqr5 / 4’s/tuT[ 4%v 4$34w /"23"/!23/
!" 23"!! 23%x5W&XYZ/y0z{|}G~Rb�ef
t�5�{|}� $:z{���Gw�g�!*)�$5e
f�hij . 4�/kl /m�/�� "-! 4T[2fz{|}/
b���t�/�’s��(�= "-! 4G
!!" ?@AB

t����b�d!*)���$67��t�/�dz
{|}t�G ^_‘pb����;<��5 ;<=<><?@AB4 
¡t�¢£¤�¥¦5§¨G -T[\U©ªU«¬]

!/+5,5 +",!/,
C ,/

/+",!/,"
!!+5,5 +",!!,

C ,/

!+",!!,"

#
%
%%
$
%
%%
&

+$,

-./"5+5//5!/5%/5$,¬®g¯.z{|}/!/+5,/!!+5,t
u¬®g¯.z{|} "°!± *)�²³´¯5 ;<=<#
><?@AB4 ¡8!//!!tu¬!±*)���²³´¯5�{|

}5µ�8!//!/tu¬!±*)���²³´¯5�;<
��G

eft�¶uPF=]
><?/7?! +.,
·¸>5��Q¹ueft�§¨5º»/©U+&,«¬]
@ ®g’!)�$/>D"
@ ®g’*)�$/>E"
¼¶/>5

#
%
%%
(
%
%
%
& "

+&,

=�½¾�f�hij5¿Àt�§¨5ÁÂ&/^_‘
wef¶u§¨5�ÃÄ/kl /mno/�� "-! 4y2ft

�/ÅÆÇeft�§¨��ÈeÉÊ/�hËÌÍÎ;¢Ï
ÐÑÑÒÓÔ:�hij5t�ÁÂ&G ÉÊPF0]

A*8/5
A*8//+B*D",
A*,//+B*C",+*5"///Õ/A"5",
A*/+B*5"

#
%
%%
(
%
%%
& ,

+#,

ÖFA*8/F)0’/ ¤°ef�hij5¿À¶×§¨G -.
A*8/)0’/t�0!)�²/Ö A*8/*70’/t�0*)�²G
©¨wef�hij . 4Ø�/¿À5FA*8/FD0/V¬^ft�
§¨ÙÂr/ÙdÆ�5WÏÚÛÜAÝÞßàáâãG

# C6D89:EF<G
WÏÚÛÚÜAÝ9^äÏåæçè5é���êtØ

2/pbëÛÜA/ìiíîïðG-¿Ñ5zñ9QR·¸
òóôõ«Þß5àáâã�ö�÷ø5ÜAùú/ûüýï
ðHþÜAÿFµ!"Q#/$%Ù&:’ÜA(�<)5*
�G -+’øT,-©- $«¬G

+/,àáe.]àáêt� :)\/5 :)GH0%!e0óv
:>I9J\/5 ;:K#"""E15 HL6)234560��G 7ê
t5��8y9:];ó<=5àá+>£?@6A±BCÿF
D¬,8EFÛGïðH�5àá±ïðÛiíîIJ5àáR
LýïðKþÜALM5àáG
+!,ÛNvEFÛG]7êt9COÛGøT5O@«w/

pbEFC3�PEF/KIàáEFC3ïQR5íî%&
vSTU�àá-ïðVZGpb )H,)HÛN�¡C3/WË
ýKþÜAïðNX!"G
+%,(+!%!Y�ôõ]WÏÚÛÜAÝKI (+!%!Y�ô

õv�óKZ/ô��ó5àáâã/·¸âã#b[\wE
]5÷^ÜACU/d_����‘aMÜAG
+$,+LMY�ôõ]b�e0óÇbcø^5ÿFdef

HL6)/HL6)·¸gÿFÞßàáEFÛG5íîvKþhi
567G
+.,6A[jE]]QR·¸:’k;5�lmn;o5

ø^ýKþÜAÿF/pør=÷^CU/Ro*�’#bG
+&,ÜAÛq�1]^Ý�ra 0Gïð/�2Gµ�2:

ÜAÛq��/püNX!"Gab�QR·¸*s/tuàá
�2Gïð5ÜA%&±ít±H�±ÜA’(RLýKþØ(
5ÜAuÊLMG

$ HIJKLMN
$!% HIOP

^_‘«_á5��òóôõ5äÏåæE]pb!*
)�$�yÛvy=òóôõ5ïQ67/ -àáwx9]e

! "#$%&’( )’*+,-./01234567829: %



!""#!$%"!&# !"#$%&’( )*+,*’’(,*+ -*. /$$0,1-&,"*2!"#$%&’(

!"#$%&’()*+,-./0123456789:;
<=>?@ABCD4EF89:;GHI!"#JK&’(
L*M,-./0 ND45EF89OPQRSF8TUHV
2WXYM,Z $[\]^_‘a@bc

defghi,? $[\]^_‘ajklmniop
^_H&qrst’u,vwx‘aBy!uz{|}~�{wx‘
aBy%u|}�{op‘aBy$u,����‘a()"*)!+c *�"�
��� $[,�^_SV2H ��� %���* %, --S�
E����E�H&���Z��{w�~��w�~{���
�����S��� EF8T S¡¢£¤* !" ./HEJ¥
¦*§�¨¦T ¥HT©* !,0 12HF8ª«* , -3H"#
¬H®F8¯°S£±H4²³S´µ¶¤S^_V2H·¸
Z !4 ./¡¢¹^_º²»¼H¸�½¾¿ÀÁÂ

dÃÄÅÆ?ÇÈ"#É !ÊlmnWXYyË*Ì5H
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