
!"#$%&'()
%*+,-./0&#11-23.,24+&54,*&#56(7&8&9:;+,&<*=;-.,4<0

!"#$%&'()%*)$+,#-)$%(")%.$)%'/%!)&(01-$%(")%$".&($2%3(%$"'4$%"'45
!! (")6%4',7%#&%8)&),10

!! ('%+'&&)+(%(")9%#&%&)4%1&*%):#$(#&8%*)$#8&$

;#&1006%1&%;<=%#$%1**)*%('%")0>%(,'.-0)%$"''(#&8?%1&*%(")%$>)+#/#+1(#'&$%1,)%0#$()*
/',%,)/),)&+)2



9:;+,0&8&=*+*<.-

@".&(%,)8.01(',$%10416$%+'&$#$(%'/%1%+.,,)&(%$'.,+)%1&*%1
$".&(%)0)9)&(2%!")%+.,,)&(%$'.,+)%$.>>0#)$%1%+'&$(1&(

+.,,)&(?%1&*%(")%$".&(#&8%)0)9)&(%$"',($%A>1,(B%'/%("1(
+.,,)&(%('%8,'.&*?%$.+"%("1(%1%+),(1#&%'.(>.(%C'0(18)%#$%(")

,)$.0(2%!")%,)91#&*),%>1,(%'/%(")%+.,,)&(%#$%(".$%$.>>0#)*%('
(")%+#,+.#(2

@#&+)%(")%+.,,)&(%$'.,+)%"1$%"#8"%'.(>.(%#9>)*1&+)%1&*
(")%$".&(#&8%)0)9)&(%0'4%#9>)*1&+)?%(")%&'#$)%/,'9%(")

>'4),%$.>>06%#$%"#8"06%1(()&.1()*?%'C),%1%4#*)%-1&*4#*("2

<&'("),%1*C1&(18)%#$%("1(%(")%+#,+.#(%+.,,)&($%,.&%
#&%1%$9100%0''>%+'&(1#&#&8%(")%$".&(%)0)9)&(%

1&*%(")%+#,+.#(%#($)0/2%<$$.9)*%("1(%(")%$".&(%#$%>01+)*
+0'$)*%('%(")%+#,+.#(?%1&*%4#,)*%+',,)+(06?%(")%DEF%)1,("

>01&)%+.,,)&($%1,)%8,)1(06%,)*.+)*%1$%4)00?%6#)0*#&8

,)*.+(#'&$%#&%#&*.+)*%G#((),%#&%*#8#(10%+#,+.#($?%/',%):19>0)2

;#&1006?%$".&($%1,)%$"',(%+#,+.#(%>,''/%1(%(")#,%'.(>.($2

!")%!)&(01-$%$".&($%"1C)%(")%+.,,)&(%$'.,+)%1&*%$".&(#&8
)0)9)&(%#&()8,1()*%'&%1%$9100%-'1,*2%!")%):(),&10

+'&&)+(#'&$%1,)5%
!! 3&>.(

!! H,'.&*

!! I.(>.(

!")%+.,,)&(%$'.,+)%#$%1%1+(#C)%+#,+.#(%4"#+"%,)C)10$%1%C),6
"#8"%'.(>.(%#9>)*1&+)%'C),%(")%4"'0)%$".&(%-1&*4#*("2

!")%1+(#C)%$".&(%)0)9)&(%>,'C#*)$%1%0'4%A/)4%()&$%'/%9"B

'.(>.(%#9>)*1&+)%1(%(")%'.(>.(2

E'&(,1,6%('%+'99'&06%.$)*%C'0(18)%,)8.01(',$?%0#7)%JKLM%1&*%NOPQJ%(6>)$?%1
$".&(%!"#!$%%*,14$%A1%C),6%+'&$(1&(B%+.,,)&(%/,'9%#($R%#&>.(2%S")&%&'%'.(>.(

+.,,)&(%#$%*,14&?%100%+.,,)&(%#$%$".&()*2%T'4%(")%$".&(%*#$$#>1()$%9'$(%)&),862
S")&%(")%+#,+.#(%*,14$%100%1C1#01-0)%+.,,)&(?%'&06%(")%+.,,)&(%$'.,+)%*#$$#>1()$

)&),86?%(")%$".&(%)0)9)&(%*')$%&'(2%U'4)C),?%/',%>,'>),%'>),1(#'&?%(")%$".&(#&8

)0)9)&(%$"'.0*%10416$%*,14%$'9)%+.,,)&(?%#&%',*),%('%'>),1()%1&*%91#&(1#&
$>)+#/#+1(#'&$2%!"),)/',)%(")%91:#9.9%'.(>.(%+.,,)&($%'/%(")%$".&($%1,)%$>)+#/#)*

A$))%$>)+#/#+1(#'&$B2

!"##$%&'

()"#*$

+,"%&

$-$.$%&

!/#*"/&

012'("33-4

!"##$%&'

()"#*$

+,"%&

$-$.$%&

5%3"&

5%3"&

6#)"%7



#11-23.,24+
!! H)&),10
!")%$".&($%1,)%#&()&*)*%('%$.>>06%'>19>$%1&*%',%*#$+,)()%+#,+.#($%#&%'.(>.(

$(18)$?%1&*%C1,#'.$%*#8#(10%V%9#:)*%$#8&10%+"#>$2%<&'("),%#&(),)$(#&8%1>>0#+1(#'&%#$
(")%$.>>06%'/%!)&(01-$%0'4%G#((),%+0'+7%'$+#001(',%/',%EW%>016),%.>8,1*)$2%

!")%$".&($%1,)%&'()%*+(,-%('%$.>>06%>'4),%1>>0#+1(#'&$%0#7)%'.(>.(%19>0#/#),$?%1$

(")%1C1#01-0)%+.,,)&(%#$%&'(%$.//#+#)&(2

@".&($%1,)%1C1#01-0)%/',%-'("%>'$#(#C)%1&*%&)81(#C)%$.>>0#)$?%1&*%"1C)%1%/#:)*

'.(>.(%C'0(18)2%

@#&+)%(")%'.(>.(%+.,,)&(%'/%(")%$".&($%#$%0#9#()*?%10416$%+")+7%A9)1$.,)%',
+'&$.0(%*1(1$"))(B%(")%+.,,)&(%+'&$.9>(#'&%'/%(")%+#,+.#(A$B%('%-)%$.>>0#)*?

-)/',)%#&$(1001(#'&%'/%1%$".&(2

!! E'&&)+(#'&$

!")%3VI%+'&&)+(#'&$%/',%(")%$".&($%1,)%$"'4&%,#8"(5%

D0)1$)%&'()%("1(%(")#,%+'&&)+(#'&$%-+..,/)0
8)(/&/9$

+,"%&

:$;1&/9$

+,"%&

!).3)%$%&'(/7$('(,)2%

http://www.tentlabs.com/ProductEntities/XO/XO.html


>+1;,&?4-,.=*&<*@;2<*A*+,0
!")%$".&($%1,)%7)>(%1$%$9100%1$%>'$$#-0)?%('%/1+#0#(1()%1%C1,#)(6%'/%1>>0#+1(#'&$2%<

*,14-1+7%#$%(")%1-$)&+)%'/%")1($#&7$?%")&+)%*#$$#>1(#'&%#$%0#9#()*2%!"),)/',%(")
#&>.(%C'0(18)%$"'.0*%-)%9',)%',%0)$$%'>(#9#X)*2%!")%/'00'4#&8%#&>.(%C'0(18)

,1&8)$%1,)%,)+'99)&*)*5
P2PY5 J%('%QLY

MY5 K%('%QZY
QMY5 QK%('%ZPY

3&%+1$)%(")%1C1#01-0)%#&>.(%C'0(18)%):+))*$%(")%1-'C)%$>)+#/#+1(#'&?%1%,)$#$(',%+1&

-)%>01+)*%#&%$),#)$%4#("%(")%$".&(%#&>.(2%!")%C'0(18)%*,'>%1+,'$$%("#$%,)$#$(',%#$
+'&$(1&(?%$#&+)%(")%$".&(%*,14$%1%+'&$(1&(%#&>.(%+.,,)&(2%<%>,'C#$#'&%"1$%-))&

91*)%('%>01+)%("#$%,)$#$(',%1(%(")%-1+7%'/%(")%$".&(?%-.(%#(%+1&%10$'%-)%>01+)*
)0$)4"),)2%3(%4#00%&'(%1//)+(%(")%>),/',91&+)2%!")%+10+.01(#'&%'/%(")%,)$#$(',%#$%1$

/'00'4#&85

P2PY5 [2\"%>),%Y%('%-)%*,'>>)*

MY5 J2Z"%>),%Y%('%-)%*,'>>)*

QMY5 QJ2Z"%>),%Y%('%-)%*,'>>)*

;',%-'("%>'$#(#C)%1&*%&)81(#C)%C),$#'&%)].10%+10+.01(#'&$%$"100%-)%1>>0#)*2

E10+.01()%(")%C10.)$%1&*%,'.&*%*'4&%('%(")%&)1,)$(%^QZ%C10.)2

^:19>0)5
<%MY%,)8.01(',%&))*$%('%-)%/)*%/,'9%QZY%,14%$.>>062%S)%+"''$)%(")%/#&10%C'0(18)

$"'.0*%)&*%.>%1(%_Y%$'%4)%&))*%('%*,'>%PY`%1%,)$#$(',%'/%PaJ2Z"%#$%&))*)*2%<

ZZ"%,)$#$(',%4#00%*'%/#&)2%b$)%1%PS%+1,-'&%',%9)(10%(6>)%,)$#$(',2

B-.3*A*+,&4C&D<411*<&4+&0:;+,&BEF
!")%*,'>>),%#$%>01+)*%1(%>'$#(#'&%cQ%

D,#',%('%>01+#&8%(")%*,'>>),%,)$#$(',%1(%(")%-1+7%'/

(")%$".&(?%(")%L%'"9%,)$#$(',%1(%dQ%$"'.0*%-)
,)9'C)*2%dQ%#$%1(%(")%@OW%$#*)?%#&%(")%0'4),%0)/(

+',&),%A,#8"(%*,14#&8B2%

B-.3*A*+,&4C&D<411*<&*-0*G:*<*
3&%+1$)%(")%*,'>>),%#$%&'(%>01+)*%1(%>'$#(#'&%cQ?

-.(%>01+)*%)0$)4"),)?%G.9>),%dQ%$"'.0*%&'(%-)

,)9'C)*2

3&%1&6%+1$)?%(")%,14%$.>>06%$"'.0*%&)C),%):+))*%P[Y?%,)81,*0)$$%'/%1&6%*,'>>),
,)$#$(',%#&%/,'&(2

N1$(06?%10416$%+")+7%(")%1+(.10%$".&(%#&>.(%C'0(18)%('%$))%#/%#(%91(+")$%4#("%(")

,1&8)%8#C)&%1-'C)2



!! 3&>.(%C'0(18)%,#>>0)

S")&%(")%#&>.(%C'0(18)%,#>>0)%#$%"#8"?%(")%9'9)&(1,6%C10.)%'/%(")%#&>.(%+1&%-)
(''%0'4?%,)$.0(#&8%#&%'.(>.(%,#>>0)2%3(%#$%1*C#$)*%('%$.>>06%(")%$".&(%4#("%1%C'0(18)

+'&(1#&#&8%1%,#>>0)%e%QY2%N'4),%#&>.(%,#>>0)%#$%10416$%-)((),2%!"#$%+1&%-)%'-(1#&)*
-65

Q%f%;))*#&8%(")%$".&($%/,'9%1%$(1&*1,*%C'0(18)%,)8.01(',

Z%f%;))*#&8%(")%$".&($%4#("%1%*)*#+1()*%(,1&$/',9),%V%,)+(#/#),%V%/#0(),

Q%f%!")%C'0(18)%,)8.01(',%$"'.0*%$.>>06%1&%'.(>.(%C'0(18)%("1(%91(+")$%(")%#&>.(

,)].#,)9)&($%'/%(")%$".&(2%!")%C'0(18)%,)8.01(',%+1&%-)%>01+)*%1&64"),)?%$'%(")
$".&(%+1&%10416$%-)%>01+)*%+0'$)$(%('%(")%+#,+.#(%('%-)%$.>>0#)*2

Z%f%<%(6>#+10%$)>1,1()%$.>>06%+#,+.#(%+'.0*%0''7%0#7)5

@#&80)%$.>>06

W.10%$.>>06

S"),)1$%(")%/#0(),#&8%,)$#$(',$%cQ?%cZ%1&*%cP%916%$),C)%1$%*,'>>),%,)$#$(',$?
#&$()1*%'/%(")%,)$#$(',$%>01+)*%1(%(")%$".&($%(")9$)0C)$?%1&*%1,)%+10+.01()*%(")

$19)%4162%S)%,)+'99)&*%@+"'((76%*#'*)$%/',%FQ%1&*%FZ2

I.(>.(%C'0(18)$%/',%!Q%1&*%!Z%'&%(")%$".&($%.$)*?%-.(%(6>#+1006%1,)5

@".&( C),$#'& PYP*+ MY*+ QMY*+

@)+'&*1,6%Q?%Z?%P [Y1+ _Y1+ QMY1+

!")%(,1&$/',9),%>'4),%*)>)&*$%'&%(")%&.9-),%'/%$".&($%('%-)%$.>>0#)*?%'&)
$"'.0*%(17)%+1,)%'/%(")%/'00'4#&8%+.,,)&(%+'&$.9>(#'&%AWE?%>),%$".&(B5

@".&( C),$#'& PYP*+ MY*+ QMY*+

E.,,)&(%A)1+"%$".&(B QMM9<*+ QPK9<*+ MK9<*+

E1>1+#(',$%EQ%('%E[%$"'.0*%-)%1-0)%('%"1&*0)%(")%9#&#9.9%4',7#&8%C'0(18)5

@)+'&*1,6 [Y1+ _Y1+ QMY1+

E1>1+#(',%C'0(18)%A9#&B QLY*+ Q[Y*+ ZMY*+

%

"#$

%$

&&''()

%&

&&''*)

%+

&&''*)

%,

&&''*)

-$

-&

.$

/0123

+$*<

+$*=

>?

>@

A

"#&
%4

&&''()

%5

&&''*)

-++$*B
>?

A

.&

/0123



!")%('(10%(,1&$/',9),%>'4),%+1&%-)%+10+.01()*%-6%$.99#&8%100%+'&$.9>(#'&%1&*

(17#&8%1%/1+(',%'/%Q2M%#&('%1++'.&(2%

^:19>0)%Q5
<%gMY%1&*%hMY%$".&(%1,)%/)*%/,'9%Q%(,1&$/',9),2%Za_YaL2QPKaQ2M%i%P2JKY<

^:19>0)%Z5
<%gMY%1&*%gP2PY%$".&(%1,)%/)*%/,'9%Q%(,1&$/',9),2%Qa_YaAL2QPKgL2QMMBaQ2M%i

P2_MY<

^:19>0)%P5

!4'%'/%)1+"%gQMY%1&*%hQMY%$".&(%1,)%/)*%/,'9%Q%(,1&$/',9),2
ZaZaQMYaL2LKaQ2M%i%M2ZZY<

<0416$%,'.&*%(")%+10+.01()*%>'4),%.>%('%(")%&):(%(,1&$/',9),%C10.)%1C1#01-0)

!! 3&>.(%+1>1+#(',

<&%#&>.(%+1>1+#(',%'/%QL.;V\LY%+1&%-)%>01+)*%+0'$)%('%(")%#&>.(%'/%(")%$".&(2

E'&&)+(%#(%-)(4))&%#&>.(%1&*%8,'.&*%1&*%41(+"%>'01,#(62

!! I.(>.(%+1>1+#(',
<&%'.(>.(%+1>1+#(',%#$%#&()8,1()*%'&%(")%$".&(?%1&*%&'%1**#(#'&10%):(),&10

*)+'.>0#&8%#$%,)].#,)*?%#&%(")%+1$)%(")%$".&(%#$%>01+)*%+0'$)%('%(")%+#,+.#(2%%3/%("1(
#$%&'(%>'$$#-0)?%#(%#$%1*C#$)*%('%+'&&)+(%(")%$".&(%.$#&8%1%/),,#()%-)1*%#&%(")

'.(>.(?%1&*%1%0'+10%*)+'.>0#&8%+0'$)%('%(")%+#,+.#(%1$%>'$$#-0)?%$))%10$'5

!! W)+'.>0#&8%&'()$

<*C#$)%1&*%"#&($%'&%@.>>06%*)+'.>0#&8

!! N'+1(#'&%'/%$".&($
3/%>'$$#-0)?%>01+)%(")%$".&(%,)8.01(',$%1$%+0'$)%1$%>'$$#-0)%('%(")%+#,+.#(%',%+"#>

$.>>06%>#&$2%

!! S#,#&8
S#,)%(")%$".&(%'.(>.(%1&*%8,'.&*%+'&&)+(#'&%*#,)+(06%('%(")%$.>>06%>#&$%'/%(")

+#,+.#(?%1$%#/%(")%$".&(%4"),)%1%*)+'.>0#&8%+1>1+#(',2%<$%$.+"?%(")%$.>>06%+.,,)&($

,.&%):1+(06%(",'.8"%(")$)%4#,)$?%1&*%4)%1C'#*%+.,,)&($%(",'.8"%(")%8,'.&*%>01&)
V%4#,#&8%'/%(")%):#$(#&8%1>>0#+1(#'&2

!! U)1(%1&*%()9>),1(.,)

@".&($%10416$%*#$$#>1()?%$'%(")6%,.&%"'(2%^:(),&10%+.,,)&(%+'&$.9>(#'&%,)*.+)$
(")%*#$$#>1(#'&2%<&6"'4?%(")%!)&(01-$%$".&($%916%,.&%("1(%"'(?%("1(%(")%DEF

()9>),1(.,)%,)1+")$%[L#E2%<0("'.8"%#(%916%/))0%1%-#(%/,#8"()&#&8?%(")%.&#($%1,)
*)$#8&)*%('%4#("$(1&*%("#$%()9>),1(.,)

http://www.tentlabs.com/Info/Articles/Supply_decoupling.pdf


$#H
!! T'%',%(''%0'4%'.(>.(%C'0(18)
=5%3%+")+7)*%(")%'.(>.(%C'0(18)%1&*%#(%#$%-)0'4%$>)+#/#+1(#'&

<5%!")%#&>.(%C'0(18)%#$%(''%0'4?%',
<5%!")%+.,,)&(%+'&$.9>(#'&%'/%(")%+#,+.#(%):+))*$%(")%$".&(%$>)+#/#+1(#'&

<5%!")%$".&(%#$%&'(%4#,)*%+',,)+(06?%+")+7%>#&&#&8

!! T'%N^W%-.,&#&8
=5%S")&%3%$4#(+"%'&%(")%1>>0#+1(#'&?%(")%N^W%'&%(")%$".&($%#$%&'(%C#$#-0)

<5%!")%#&>.(%C'0(18)%#$%&'(%>,)$)&(?%',%(''%0'4

!! c#>>0)%#&%$".&(%'.(>.(%C'0(18)

=5%3%+")+7)*%(")%'.(>.(%.$#&8%1&%'$+#00'$+'>)?%1&*%$14%1%,#>>0)
<5%3(%#$%C),6%0#7)06%("1(%(")%#&>.(%C'0(18)%#$%(''%0'4?%',%):+)$$#C)%,#>>0)%#$%>,)$)&(

1(%(")%,14%$.>>062%3&+,)1$)%#&>.(%C'0(18)%1&*%',%*)+'.>0#&8%+1>1+#(1&+)2



91*32C23.,24+0&I-*3,<23.-
@.>>06%#&>.(%,1&8)$5
P2PY5 J%('%QLY

MY5 K%('%QZY
QMY5 QK%('%ZPY

S")&%(")%#&>.(%C'0(18)%):+))*$%1-'C)%$>)+#/#+1(#'&?%1%$),#)$%,)$#$(',%$"'.0*%-)
>01+)*%1(%(")%-1+7%'/%(")%,)8.01(',?%$))%("#$%1>>0#+1(#'&%&'()%/',%$.#(1-0)%C10.)$2

I.(>.(%C'0(18)5 4#("#&%gVh%Mj%'/%$>)+#/#+1(#'&
F1&*4#*("5 WE%('%ZML7UX%A100%C),$#'&$B

!6>#+10%>),/',91&+)%>1,19)(),$

I.(>.(%&'#$)

k&Y@],,(UXl

I.(>.(%+.,,)&(

91:%k9<l

@.>>06%+.,,)&(

k9<l%&'9#&10

I.(>.(%#9>)*1&+)

k9"l

P2PY JL QLL QMM (-*

MY ML KL QPK (-*

QMY QZL PL MK (-*

T'()$

!! !")%'.(>.(%#9>)*1&+)%#$%$>)+#/#)*%'C),%(")%)&(#,)%-1&*4#*("
!! I.(>.(%+1>1+#(',%#&()8,1()*%AQLL&;%S#91%Om@LZB

!! <00%C),$#'&$%1,)%$"',(%+#,+.#(%>,''/%1(%(")#,%'.(>.($

J*3:.+23.-

@#X)5% QMaPMaK%99nP
S)#8"(5% M%8,19

O'.&(#&85% P%>#&%")1*),
O'.&(#&8%>#(+"5% Z2M\%99

<00%$>)+$%1&*%>1,19)(),$%$.-G)+(%('%+"1&8)%4#("'.(%>,#',%&'(#+)2


