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(($%'&$

JUf( #(*& ,*+,'+"'-!H`T[X\X]P`g =PbP KWTTb

#!"

AH8C KD) 7S`Q_W^aW]\
;__\EGKm Yc Q bUf_\edY_^Qbi dUSX^_\_Wi V_b XYWX f_\dQWU `_gUb
EGK>=Lc& TUcYW^UT QSS_bTY^W d_ dXU ce`UbZe^SdY_^ #KB$ `bY^SY`\U Q^T
`Y_^UUbUT Ri A^VY^U_^ LUSX^_\_WYUc( ;__\EGKm ;0 cUbYUc S_]RY^Uc dXU
Uh`UbYU^SU _V dXU \UQTY^W KB EGK>=L ce``\YUb gYdX XYWX S\Qcc Y^^_fQdY_^(
LXU bUce\dY^W TUfYSUc `b_fYTU Q\\ RU^UVYdc _V Q VQcd cgYdSXY^W KB EGK>=L
gXY\U ^_d cQSbYVYSY^W UQcU _V ecU( =hdbU]U\i \_g cgYdSXY^W Q^T S_^TeSdY_^
\_ccUc ]Q[U cgYdSXY^W Q``\YSQdY_^c UfU^ ]_bU UVVYSYU^d& ]_bU S_]`QSd&
\YWXdUb Q^T S__\Ub(

9SOab_S`
l =hdbU]U\i \_g \_ccUc TeU d_ fUbi \_g >GE JTc_^%IW Q^T =_cc
l NUbi XYWX S_]]edQdY_^ beWWUT^Ucc
l =Qci d_ ecU)TbYfU
l HR'VbUU `\QdY^W& @Q\_WU^ VbUU ]_\T S_]`_e^T
l IeQ\YVYUT V_b &,+./*'- WbQTU Q``\YSQdY_^c QSS_bTY^W d_ B=<=; #B'KL<,*
Q^T B=K<,,$

4^^ZWQOaW]\`

8TQ`dUb& D;< " H<H LN

GOPZS ) ?Sf DS_T]_[O\QS DO_O[SaS_`

DO_O[SaS_ IOZbS H\Wa

M=K 8 LY \Pf 3,, M

J=K%^]&(\Pf -*0 W

IV(bg_ -,*1 ]<

B=(_c[aT 4*/ 9

>^aa 8 0,,M -*-1 kC

;^Sg SX^ST SX+Sb 1,, 9+ka

Gf^S ' C_RS_W\U 6]RS DOQYOUS AO_YW\U ESZOaSR @W\Y`

BHK1F3, H@)LG .1- KK,1F3, aTT 9__T]SXf 9SS05N70
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GOPZS ]T 6]\aS\a`

=TaR`X_bX^] * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .

LPQ[T ^U <^]bT]ba * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

EPfX\c\ `PbX]Va * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 0

LWT`\P[ RWP`PRbT`XabXRa * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1

>[TRb`XRP[ RWP`PRbT`XabXRa * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 2

>[TRb`XRP[ RWP`PRbT`XabXRa SXPV`P\a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4

LTab <X`RcXba * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -.

HPRZPVT Gcb[X]Ta * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -/

9__T]SXf 9 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -0

JTdXaX^] AXab^`g * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -1

=XaR[PX\T` * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -1
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* AOeW[b[ _OaW\U`
Qd ,Z 6 ,/k;& e^\Ucc _dXUbgYcU c`USYVYUT

GOPZS * AOeW[b[ _OaW\U`

IOZbS`

AW\& Gf^& AOe&
DO_O[SaS_ Ff[P]Z H\Wa B]aS ' GS`a 6]\RWaW]\

<^]bX]c^ca S`PX] Rc``T]b-& ( < /*. 9 ,; 6 ,/k;

.*, ,; 6 +**k;

Hc[aTS S`PX] Rc``T]b.& ( <o`e\cU 4*/ 9 ,; 6 ,/k;

9dP[P]RWT T]T`Vg( aX]V[T _c[aT '8K .2 \C
(< 6 *(08& -<< 6 /*N
%aTT bPQ[T -4&

9dP[P]RWT T]T`Vg( `T_TbXbXdT '8J ,*-, \C (< 6 *(08& -<< 6 /*N

9dP[P]RWT Rc``T]b( `T_TbXbXdT ( 8J ,*2 9

EGK?>L Sd+Sb `cVVTS]Taa Sd+Sb 1, M+]a -<K 6 * ((( .2*N

@PbT a^c`RT d^[bPVT -?K )., ., M abPbXR

)/, /, 9< %U 7 - Ah&

G_T`PbX]V P]S ab^`PVT bT\_T`Pbc`T ,Zo,cdW )11 -1, i<

<^]bX]c^ca SX^ST U^`eP`S Rc``T]b ( K .*4 9 ,; 6 ,/k;

=X^ST _c[aT Rc``T]b ( Ko`e\cU 4*/ 9 ,; 6 ,/k;

JTdT`aT SX^ST Sd+Sb/& Sd+Sb -1 M+]a
-<K 6 * ((( .**N& (K< £ (<&
,Z 6 ,/k;
%aTT bPQ[T -2&

EPfX\c\ SX^ST R^\\cbPbX^] a_TTS SXU+Sb 1,, 9+ka

H^eT` SXaaX_PbX^] )d_d .4 N ,;6,/k;

-& DX\XbTS Qg LY \Pf* EPfX\c\ Scbg RgR[T =6,*31
.& Hc[aT eXSbW b_ [X\XbTS Qg LY \Pf
/& BST]bXRP[ [^e aXST P]S WXVW aXST aeXbRW eXbW XST]bXRP[ J@
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+ GVS_[OZ QVO_OQaS_W`aWQ`
GOPZS + GVS_[OZ QVO_OQaS_W`aWQ` =D4? F@

IOZbS`

AW\& Gf^& AOe&
DO_O[SaS_ Ff[P]Z H\Wa B]aS ' GS`a 6]\RWaW]\

LWT`\P[ `TaXabP]RT( Yc]RbX^] ) RPaT +dXB; 0*0 i<+N

LWT`\P[ `TaXabP]RT( Yc]RbX^] ) P\QXT]b-& +dXB8 2. i<+N [TPSTS

/1
KE= dT`aX^]( STdXRT ^] H<;(
2R\j R^^[X]V P`TP

K^[ST`X]V bT\_T`Pbc`T( ePdT) $
`TU[^ea^[ST`X]V P[[^eTS

,c_\T .2, i<
-*2 \\ %,*,2/ X]*& U`^\ RPaT U^`
-,a

-& =TdXRT ^] 0,\\'0,\\'-*1\\ ^]T [PgT` T_^fg H<; ?J0 eXbW 2R\j R^__T` P`TP %bWXRZ]Taa 3,k\& U^` S`PX] R^]]TRbX^]* H<;
Xa dT`bXRP[ eXbW^cb PX` ab`TP\ R^^[X]V*
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, 8ZSQa_WQOZ QVO_OQaS_W`aWQ`
Qd ,Z 6 ,/k;& e^\Ucc _dXUbgYcU c`USYVYUT

GOPZS , FaOaWQ QVO_OQaS_W`aWQ`

IOZbS`

AW\& Gf^& AOe&
DO_O[SaS_ Ff[P]Z H\Wa B]aS ' GS`a 6]\RWaW]\

=`PX])a^c`RT Q`TPZS^e] d^[bPVT -#9J$<KK 21, M -?K 6 *N& (< 6 +]8

@PbT bW`TaW^[S d^[bPVT -?K#dX$ .*1 / /*1 M -<K 6 -?K& (< 6 *(+"]8

OT`^ VPbT d^[bPVT S`PX] Rc``T]b ( <KK - k9 -<K 6 1**N& -?K 6 *N& ,Z 6 ,/k;

-, -<K 6 1**N& -?K 6 *N& ,Z 6 +/*k;

@PbT)a^c`RT [TPZPVT Rc``T]b ( ?KK -,, ]9 -?K 6 ,*N& -<K 6 *N

=`PX])a^c`RT ^])abPbT `TaXabP]RT +<K#_^$ -*.2, -*0 W -?K 6 +*N& (< 6 +(*8& ,Z 6 ,/k;

/*.4, -?K 6 +*N& (< 6 +!"8& ,Z 6 +/*k;

@PbT `TaXabP]RT +? 2*1 W / 6 +E@j& _`U^ TbQY^

GOPZS - 7f\O[WQ QVO_OQaS_W`aWQ`

IOZbS`

AW\& Gf^& AOe&
DO_O[SaS_ Ff[P]Z H\Wa B]aS ' GS`a 6]\RWaW]\

B]_cb RP_PRXbP]RT %Ycc ..1 _? -?K 6 *N& -<K 6 +**N& / 6 +E@j

Gcb_cb RP_PRXbP]RT %_cc -4 _?

>UUTRbXdT ^cb_cb RP_PRXbP]RT( T]T`Vg
`T[PbTS-& %_#Ub$ -, _? -?K 6 *N& -<K 6 * ((( .2*N

>UUTRbXdT ^cb_cb RP_PRXbP]RT( bX\T
`T[PbTS.& %_#db$ 0. _?

(< 6 S_^cdQ^d& -?K 6 *N&
-<K 6 * ((( .2*N

Lc`])^] ST[Pg bX\T 1T#_^$ 3*3 ]a -<< 6 .**N& -?K 6 +-N& (< 6 +(/8&
+? 6 +*(,W
%aTT bPQ[T -3&

JXaT bX\T 1b 1*5 ]a

Lc`])^UU ST[Pg bX\T 1T#_VV$ // ]a

?P[[ bX\T 1V -4*. ]a

GOPZS . ;OaS QVO_US QVO_OQaS_W`aWQ`

IOZbS`

AW\& Gf^& AOe&
DO_O[SaS_ Ff[P]Z H\Wa B]aS ' GS`a 6]\RWaW]\

@PbT b^ a^c`RT RWP`VT *Wc -*/ ]< -<< 6 .2*N& (< 6 +(/8&
-?K 6 * d_ +*N

@PbT b^ S`PX] RWP`VT *WT 1*4 ]<

@PbT RWP`VT b^bP[ *W -,*1 ]<

@PbT _[PbTPc d^[bPVT -`\QdUQe 1*0 M

-& <^%T`& Xa P UXfTS RP_PRXbP]RT bWPb VXdTa bWT aP\T ab^`TS T]T`Vg Pa <^aa eWX[T M=K Xa `XaX]V U`^\ , b^ 4,# M%;J&=KK
.& <^%b`& Xa P UXfTS RP_PRXbP]RT bWPb VXdTa bWT aP\T RWP`VX]V bX\T Pa <^aa eWX[T M=K Xa `XaX]V U`^\ , b^ 4,# M%;J&=KK
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GOPZS / EScS_`S RW]RS QVO_OQaS_W`aWQ`

IOZbS`

AW\& Gf^& AOe&
DO_O[SaS_ Ff[P]Z H\Wa B]aS ' GS`a 6]\RWaW]\

=X^ST U^`eP`S d^[bPVT -K< ,*5 M -?K 6 *N& (> 6 +(/8& ,Z 6 ,/k;

JTdT`aT `TR^dT`g bX\T 1bb .,, ]a -J 6 .**N& (> 6 +(/8&
T0>)T1 6 +**8)nc
%aTT bPQ[T -2&

JTdT`aT `TR^dT`g RWP`VT *bb ,*5 k<

HTPZ `TdT`aT `TR^dT`g Rc``T]b ( bb] 4 9
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- 8ZSQa_WQOZ QVO_OQaS_W`aWQ` RWOU_O[`

GOPZS 0

D]dS_ RW``W^OaW]\

(6 Mh6N

%
a]

a
MJ

N

* .* 2* +,* +0*
*

/

+*

+/

,*

,/

-*

)d_d6V#,;$

AOe& a_O\`WS\a aVS_[OZ W[^SRO\QS

+^ M`N

*
aV

>
6

M?
'J

N

+*'/ +*'. +*'- +*', +*'+
+*',

+*'+

+**

+*+

,*1

,*.

,*-

,*,1

,*,.

,*,-

aX]V[T _c[aT

.dXB; 6V#1H$5 `QbQ]UdUb4 &$1`),

GOPZS 1

FOTS ]^S_OaW\U O_SO

)7F MIN

$7
M4

N

+** +*+ +*, +*-
+*',

+*'+

+**

+*+

+*,

- ka

-, ka

-,, ka

- \a

-, \a

=<

(<6V#-<K$5 '%&#!'" ,;6,/ k;5 &6*5 `QbQ]UdUb4 1`

FOTS ]^S_OaW\U O_SO

)7F MIN

$7
M4

N

+** +*+ +*, +*-
+*',

+*'+

+**

+*+

+*,

- ka

-, ka

-,, ka

- \a

-, \a

=<

(<6V#-<K$5 '%&#!'" ,;62* k;5 &6*5 `QbQ]UdUb4 1`
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GOPZS )(

Gf^& ]ba^ba QVO_OQaS_W`aWQ`

)7F MIN

$7
M4

N

* / +* +/ ,*
*

,

.

0

2

+*

+,

., M

-, M

4 M

3 M

2 M

1*1 M

1 M

0*1 M

(<6V#-<K$5 ,Z6,/ k;5 `QbQ]UdUb4 -?K

Gf^& ]ba^ba QVO_OQaS_W`aWQ`

)7F MIN

$7
M4

N

* / +* +/ ,*
*

+

,

-

.

/

0

1

., M

-, M

4 M

3 M

2 M

1*1 M

1 M

0*1 M

(<6V#-<K$5 ,Z6+,/ k;5 `QbQ]UdUb4 -?K

GOPZS ))

Gf^& R_OW\%`]b_QS ]\%`aOaS _S`W`aO\QS

$7 M4N

'
7

F
"]

\
#
MW

N

* + , - . / 0
+

,

-

.

/

0

1

2

2 M1*1M1 M 2*1 M 3 M

-, M

+<K#_^$6V#(<$5 ,Z6+,/ k;5 `QbQ]UdUb4 -?K

7_OW\%`]b_QS ]\%`aOaS _S`W`aO\QS

(X Mh6N

'
7

F
"]

\
#
MW

N

'0* ',* ,* 0* +** +.* +2*
*

+

,

-

.

54# bg_

+<K#_^$6V#,Z$5 (<6+(* 85 -?K6+* N
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JUf( #(*& ,*+,'+"'"!H`T[X\X]P`g =PbP KWTTb

GOPZS )*

Gf^& a_O\`TS_ QVO_OQaS_W`aWQ`

);F MIN

$7
M4

N

* , . 0 2 +*
*

,

.

0

2

+*

-1, i<

.1 i<

(<6V#-?K$5 -<K 6 ,*N5 `QbQ]UdUb4 ,Z

Gf^& UOaS QVO_US

&UOaS M\6N

)
;

F
MI

N

* / +* +/
*

+

,

-

.

/

0

1

2

3

+*

04, M-., M

-?K6V#*WQdU$5 (<6+(/ 8 `e\cUT5 `QbQ]UdUb4 -<<

GOPZS )+

4cOZO\QVS S\S_Uf

(X Mh6N

#
4

F
M[

>
N

* /* +** +/* ,**
*

/

+*

+/

,*

,/

-*

'8K6V#,Z$5 (<6*(0 85 -<<6/* N

7_OW\%`]b_QS P_SOYR]d\ c]ZaOUS

(X Mh6N

)
5

E
"7

F
F

#
MI

N

'0* ',* ,* 0* +** +.* +2*
0**

0,/

0/*

01/

1**

1,/

1/*

11/

2**

-9J#<KK$6V#,Z$5 (<6+(* ]8
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GOPZS ),

Gf^& QO^OQWaO\QS`

)7F MIN

"
M^

9
N

* +** ,** -** .** /** 0**
+**

+*+

+*,

+*-

+*.

<Xaa

<^aa

<`aa

%6V#-<K$5 -?K6* N5 /6+ E@j

Gf^& 6]`` `a]_SR S\S_Uf

)7F MIN

#
]

`
`

Mk
>

N

* +** ,** -** .** /** 0**
*(**

*(,*

*(.*

*(0*

*(2*

+(**

+(,*

+(.*

+(0*

+(2*

,(**

'_cc$V"-<K#

GOPZS )-

9]_dO_R QVO_OQaS_W`aWQ` ]T _ScS_`S RW]RS

)F7 MIN

$9
M4

N

*(* *(/ +(* +(/ ,(*
+*'+

+**

+*+

-.1 i< .1 i<

(>6V#-K<$5 `QbQ]UdUb4 ,Z
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(($%'&$

!Uf( #(*& ,*+,'+"'-!H`T[X\X]P`g =PbP KWTTb

. GS`a 6W_QbWa`

GOPZS ). 7W]RS QVO_OQaS_W`aWQ`

HLST JORJUOT MQR KOQKL JNIRIJTLROSTOJS EOQKL RLJQVLRX WIVLMQRP

DEG

BE

CFB

CFC

CFB D CFC

GOPZS )/ FdWaQVW\U aW[S`

BHJ

BIJ

BHJ

BIJ

CMCVUD
CMCVOODCW

CVU

CO

CVOO

FEB

GEB

J\RYLQRUP YRTNX YNXY LRWLZRY OVW RUMZLYR[N SVKM J\RYLQRUP YRTNX \K[NOVWT

GOPZS )0 H\QZO[^SR W\RbQaWcS

HQJOIPSLK NQKWJVNXL ORIK VLUV JNTJWNV HQJOIPSLK NQKWJVNXL YIXLMRTP

CEG
BE

CEG

CE

CBDFCEG

BE

CEG
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/ DOQYOUS CbaZW\S`

9WUb_S ) CbaZW\S D;%GC *-)$ RW[S\`W]\` W\ [['W\QVS`
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0 4^^S\RWe 4

GOPZS )1 ESZOaSR @W\Y`

" =9K 6. D_]RbQa 5_WST2 ggg(Y^VY^U_^(S_]

" =9K 6. D]_aT]ZW]2 ggg(Y^VY^U_^(S_]

IFX CoolMOS Webpage: www.infineon.com

IFX Design Tools: www.infineon.com
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EScW`W]\ <W`a]_f
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