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$ !<À ="

A

= !<@̀ ="

_A

$g=

ÌV�=Î!¤V�ÌVS~�B

R%HA?##C=

Õ©V�~�¬çÅÔ7Ö��b|ÌV=ã�Ç

p¹~�

"

!¤V�~�Ç¡

#

7v

<

¡S

;H

8-6+'

2

0P-4&*0

Â

=<="=?8

VÌS

'

7

=

&

7

$

ÂV

~

"

7

$

yYBW

'

2

=

&

2

$

ÂV�

"

2

$

PÂz�îy

"

�=ÎBz� m�J×ñ­®��

"

Ä¾¿×ñ

�«0Ø��)

"

ß÷¬z���

2

$

:Â

!<A\

.

'

A

=

&

A

$

ÂV�

'

3

=

&

3

$

ÂUÌÎ

"

3

=

ÂV

C

^­®É

©N(�UÌÎ

"

yYxÌ

"

3

$

Â

R%HA?##C=

Y÷

NÕ © � Ì Î

'

L

=

#

L

!

Â ø i ¨ Ø h

"

Ô 7

R%HA?##C=

Y÷NÕ©øiV�

'

H4&&0(+X0')C

4&0D0(+

&

8-6+'

2

0X0')4&0D0(+

&

P*-

T

0

,ÆÂVi

�

&

VÌ�

&

vWÎ

"

Õ#V�~��øl

<

DLD

!

���Ú^��ËÌ

ö³��)mÂ

=)

"

VÌSÂFÐ>i9�

"

¼ð�Â

=<="=?8

"

ñ±Â

?!Nd

"

����ßJ

vWÎS"Ë

"

Ç¡

>

#

¡

==

7v

<



!

!

#

# q§B!

%

ÌV=ã�Çp¹_~Ê��

#>@

!! !

E

D2

E

D3

E
D2

E
D3

����

� � �

A
�

�

�

�

�

�
�

�

�

A
��

V

AC

+B

C1 R1 L1

1 12 2

T1 T2

C2

L2

R2

+@(1

+@(3

;)82

;)84

;)83

LTC3588-10/+5@+B

+@(2

;)81

+4(

¡

#

!

p¹!¤V�~�

Y,

2

<#

!

B

W

4,U'60(+*,&*4,+D-G06-.)

7

)+0D

10

5

0

�5

�10

0 0.2 0.4 0.6 0.8 1.0
t/s

U
/V

RMS

Median

Mean

Peak to Peak

Min

Max

?/=0

;D ;0

8.547

�8.772

1.732h101

2.648h10�2

1.766h10�2

5.379

0.816

0.956

� ×

¡

>

!

ÌVS0sVÌno

Y,

2

<>

!

J4+

T

4+U-6+'

2

0*4&U0-.

T

,0d-060*+&,*

T

-V0&)4

TT

6

7

5

0

�5
0 0.2 0.4 0.6 0.8 1.0

t/s

U
/V

RMS

Median

Mean

Peak to Peak

Min

Max

?/=0

;D ;0

4.253

�4.365

8.618

1.319h10�2

6.973h10�7

2.678

0.816

0.965

� ×

¡

="

!

�ÌV�0sVÌno

Y,

2

<="

!

J4+

T

4+U-6+'

2

0*4&U0-.F4*\*,&*4,+



!

#>#

!!

& ' ( ) * + + , !

!"

"

!

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0

0 0.2 0.4 0.6 0.8 1.0
t/s

U
/V

RMS

Median

Mean

Peak to Peak

Min

Max

?/=0

;D ;0

3.302

1.764h10�15

3.302

2.741h10�2

3.168h10�7

2.863

0

0.991

� ×

¡

==

!

z�VÌno

Y,

2

<==

!

R-'GU-6+'

2

0*4&U0

!!

¡

>

ÂvWÎ

P*-

T

0=

IvÌV�=ÎÒ[�

��N0sVÌno

"

0sVÌÏ)mN¹Í¯¹

Í

"

:

"<!)

 VÌ0s%YUV

"

noÑt#�U

©

"

0s×*�Â

#<?!@8

"

×D�Â

_#<@@$8

"

�

®ÌV÷0sVÌ��

<

¡

="

ÂvWÎ

P*-

T

0$

IvÂ5�ÌV� 0

sVÌno

"

ÌV�=Î0sVÌ5bUÌÎ

%$

�Ì VÌWTò

")

��âã¹*

"

:

"<K)

 V

Ì%YUV

"

VÌ0s×*�Â

!<$?A

"

ÂUÌÎ

3

$

0£VÌN

=

(

$

"

ÓVÌWTfÂt#�U©

<

¡

==

ÂvWÎ

P*-

T

0A

IvÂ5bøiV� 

"ÍYz�V�N0sVÌno

<

ÌV�=Î0s

VÌ5b�ÌV�

"

øiV�°Ê

bH

BWV� 

Py¾z�V��

"

VÌò

"8

ôÑ�x

"

:

"<#)

 Ä¾×*�

"

qßUV0s

A<A"$8

"

ÓÂ÷i

"

����B

R%HA?##C=

0s��v:

<

¡

=$

ÂvWÎ

P*-

T

0!

Iv¡

"

¼ÂÖ��b

|ÌV=ã�Çp¹0sVÌPyYz�V��)

NVi

"

vWÎIvÂVi0sWT

<

abz�N

Viò

";

ôÑ�x

"

:

"<#)

 BVÌ.)Ä¾

×*�

"

qUVJ

"<@@?$D;

"

ß÷¬½sz�k

±Â

$<??#DE<

0 0.2 0.4 0.6 0.8 1.0
t/s

RMS

Median

Mean

Peak to Peak

Min

Max

?/=0

;D ;0

7.752h10�4

4.141h10�19

7.752h10�4

6.434h10�4

7.438h10�4

6.720h10�4

0

0.991

� ×

8

6

4

2

0

I/1
0�

4 A

¡

=$

!

z�Vino

Y,

2

<=$

!

R-'GU-6+'

2

0*4&U0

E

!

VA7EO\\T?

���Úab

�y

R%)

T

,*0

ó�X

R%HA?##C=

=ã¶cV

�M���

&

#g

"

B

P,D46,(\

p¹��M�X1

"

H®

R%HA?##C=

Õ©!¤V�NFd�

<

Ç¡

=A

7vÂ

R%HA?##C=

=ã¶cV�

"

¡S

[e=

¨

[e$

ÂÌV÷]=VÌN0s*

"

ÄÂ

R%HA?##C

=

Y÷0£*

"

Y÷ó+¢Wøi�V��0£>

iVÉéÂ÷iV

"

4i5�ªª*ÎM�

ZH

(

ZH

�ÌÝ(

"

× 0s

A<A8

UV÷iVÌ

"

ß

÷ÅÂÕk3ö ·V

<

#g

K

-4+

0sVÌÇ¡

=!

7v

"

0sVÌÂ

A<A8

'

K

-4+

0s*VÌPyJz�V�

2

$

�*

<

0sViViÇ¡

=?

7v

"

:Â

"<@@D;<

VÌ

&

Vi����B

P,D46,(\

p¹����2þv:

"

��

R%HA?##C=

Õ©!¤V�®(

&

Fd

<



!

!

#

# q§B!

%

ÌV=ã�Çp¹_~Ê��

#>>

!! !

R1

� �

GND
D1D0

Vin2

Vin SW

PZ2PZ1

Pgood

VoutCAP

IN INU1

L1

L2

OUT

C1

U3

C2

C3

U1

LTC3588�1

R2

4 300
47 μF

1 μF

13.407 μF

10 μF

5

1 22.2.195

SINE(0 1.1015 54)

+

¡

=A

!

R%HA?##C=

=ã¶cV�S(¡

Y,

2

<=A

!

P*50D'+,*-.R%HA?##C=0(0&

27

5'&U0)+,(

2

*,&*4,+

3.6
3.3
3.0
2.7
2.4
2.1
1.8
1.5
1.2
0.9
0.6
0.3
0.0
0 20 40 60 80 100

t/ms
120 140 160 180 200

U
ou
t/V

¡

=!

!

R%HA?##C=

V���0sVÌ

Y,

2

<=!

!

J4+

T

4+U-6+'

2

0-.R%HA?##C=*,&*4,+),D46'+,-(

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0
0 20 40 60 80 100

t/ms
120 140 160 180 200

I R
2/m
A

¡

=?

!

R%HA?##C=

V���0sVi

Y,

2

<=?

!

J4+

T

4+*4&&0(+-.R%HA?##C=*,&*4,+),D46'+,-(

F

!

��ï�ab

ÂeMvwH®��~�N�d�

"

½_Ç

¡

=K

7v#gp¹

"

abGH"Ë

&

opp¹N0

s��

<

#gp¹¦Dl9�Z=Î

&

dy�

&

vW

Î

&

ÌV�=Î

&

§ÒÎ

&

k±ª*Î

&

k±ª*Î

&

R%HA?##

ÉéV�°Êz�V�27

<

#gp¹çÅÇ¡

=@

7v

"

¡S9�Z=Î0

sÕ�9�

"

9�5bk±ª*ÎÝ(

"

ò¯xÏ§

;)8

.5,*8

?/,:8

LTC3588
D/+
50-
B+E

?(4

0C8

@+8

D43

¡

=K

!

#gp¹

Y,

2

<=K

!

%0)+)

7

)+0D

!!

?
/
,
:
8

.
5
,
*
8

0
C
8

@
+
?
(
4

D
/
+
5

-
B

;
)
8

14 D4 ;*
0)

C,
?/

?/
,*

;*0
??/

¡

=@

!

#gp¹çÅ6¡

Y,

2

<=@

!

Z,'

2

&'D-.+0)+)

7

)+0D*-((0*+,-(

ÒÎNÒ[ð�Bñ±

"

Ä¾ÌV��bN¤Oñ

±

"

0 ¦§ÒÎ¶·§«e[ÌV��b�=Î

)P

"

�=Î0sV=5b

R%HA?##

ÉéV�Ý(

 0s

"

0sVÌÍ�¾z�V��Ì

"

�yvWÎ

M�Õ#

&

op

<

#gp¹F�)P

"

0§Òñ±Â

?!Nd

)

"

v

WÎUVIvVÌl�Â

A<A$8<

Ç¡

=#

7vÂ

í.ðÅ��)0sk±N��BGH��X1

¡

"

p¹J§Òñ±!Y¤Oñ±«�

"

p¹��B

GH��Å�

"

H®ep¹_~NFd�

<

3.0

2.5

2.0

1.5

1.0

0.5

0
0 2 4 6 8 10 12

-B+E/kΩ

.
5

/m
W

,C.5
;).5

R2=4.3 kΩ
Pmax=2.6 mW

¡

=#

!

z�k±GHB��X1

Y,

2

<=#

!

H-D

T

'&,)-(-.0S

T

0&,D0(+'6G'+''(G),D46'+,-(&0)46+)

O

!

c

!

h

þ´�y\k�ÔBV�p¹N¬5Pp

"

¶

sev�ÌV�=ø4p¹_~õ«

<

_µeÌV



!

>""

!!

& ' ( ) * + + , !

!"

"

!

��b~�\kp¹~�!¤ÂV�~�

'

��

R%HA?##C=

Y÷��

"

Õ©!¤V�

"

�y

R%)

T

,*0

ó�H®!¤V�NFd�

'

J

P,D46,(\

p¹�½

_ÌV=ã�Çp¹ø4~�

"

qÈX�_e

P,DC

46,(\

p¹���¨,Lby

<

~�����Bp

¹#gGH��2þv:

"

¤Oñ±Â

?!Nd

"

×ñ

�«0Ø���

"

z�V�Â

!<A\

.

"

0sk±Â

$<KDE

"

p¹_~®(

&

Fd

<

ZwJK

!

)

=

*

R,'(

2

Ib

"

R,'-E N<[,0d-060*+&,*0(0&

27

5'&U0)+,(

2

'(G

G,)),

T

'+,-(-()+&4*+4&'6G'D

T

,(

2

)

I

*

<I-4&('6-.3(+066,C

2

0(+X'+0&,'6P

7

)+0D)'(GP+&4*+4&0)

"

$"">

"

$"

!

?

#%

?=?

?$@<

)

$

*

;(+-(Pb

"

P-G'(-N ;<;&0U,0V-.

T

-V0&5'&U0)+,(

2

4),(

2T

,0d-060*+&,*D'+0&,'6)

!

$""A

#

$""K

#)

I

*

<PD'&+

X'+0&,'6)iP+&4*+4&0)

"

$""@

"

=K

!

A

#%

= $=<

)

A

*

R,'-E N

"

R,'(

2

I<B(0&

27

.6-V,(

T

,0d-060*+&,*0(0&

27

5'&U0)+,(

2

)

7

)+0D)

)

I

*

<PD'&+X'+0&,'6)i P+&4*+4&0)

"

$"==

"

$"

!

=

#%

"=?""? = "=?""? ==<

)

!

*

E4O[

"

/'G06;

"

Y-&D-)'Y

"

0+'6<:-(6,(0'&U,F&'+,-(

0(0&

27

5'&U0)+,(

2

G0U,*0,(+0

2

&'+,(

2

D0*5'(,*'6)+-

TT

0&)

4)0G'))

7

(*5&-(-4)D0*5'(,*'6)V,+*50)

)

I

*

<I-4&('6-.

3(+066,

2

0(+ X'+0&,'6P

7

)+0D)'(GP+&4*+4&0)

"

$"=!

"

$?

!

=!

#%

=K?# =KKA<

)

?

*

/--\0&IZ

"

%&4D'(HB<;('6

7

),)-.')5&,(\C.,+.',64&0

-('

2

0'&54F

(

)5'.+'))0DF6

7

)

I

*

<B(

2

,(00&,(

2

Y',64&0;C

('6

7

),)

"

$""@

"

=!

!

!

#%

??@ ?@$<

)

K

*

%04U-I<%-&),-('6.&0++,(

2

.'+,

2

40)+&0(

2

+5-.')5&,(\C

.,++0G)5'.+V,+5'

2

&--U0G54F

)

I

*

<%&,F-6-

27

3(+0&('C

+,-('6

"

$"""

"

AA

!

#

#%

?A@ ?!A<

)

@

*

;6.&0G))-(/

"

L4+\,(b<L&-V+5-..&0++,(

2

.'+,

2

40*&'*\),(

')5&,(\C.,++0G

1

-,(+)4F

1

0*+0G+-&-+'+,(

2

F0(G,(

2

)

I

*

<B(

2

,C

(00&,(

2

Y',64&0;('6

7

),)

"

$""#

"

=?

!

?

#%

?#$ ?>K<

)

#

*

�¿û

"

¸��

"

= )

"

!

<

v�ÕñÌV�=Î�à

�,LB=ã¶cgH

)

I

*

<

&'()*++,

"

$"=@

"

A@

!

K

#%

K?K KK"<

e5'(

2

L4'(

27

,

"

L'-P5,

W

,'-

"

R,4N',

T

0(

2

"

0+'6<c4'),C

)+'+,*'('6

7

),)'(G0(0&

27

*-660*+,-(0S

T

0&,D0(+-('

6-VC.&0

W

40(*

7T

,0d-060*+&,*0(0&

27

5'&U0)+0&

)

I

*

<%&'()C

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

1

,(

2

3()+,+4+0-.%0*5(-6-

27

"

$"=@

"

A@

!

K

#%

K?K KK"<

!

,(H5,(0)0

#

)

>

*

�!

"

=-�

"

���

"

!

<

z�ÌVZV\NZV�=

,L

)

I

*

<

&'()*++,

"

$"=K

"

AK

!

=

#%

# =$<

P4,R,

"

R,4L4-54'

"

P5,L0(

2

*50(

"

0+'6<[-V0&

T

0&.-&DC

'(*0'('6

7

),)-..60S,F60

T

,0d-060*+&,*

2

0(0&'+-&

)

I

*

<

%&'()'*+,-()-./0,

1

,(

2

3()+,+4+0-.%0*5(-6-

27

"

$"=K

"

AK

!

=

#%

# =$<

!

,(H5,(0)0

#

)

="

*

�¿û

"

3¹

"

¸��

"

!

<

¤*¤Õ4TbÌV�=Î

\V­®~�BgH,L

)

I

*

<

&'()*++,

"

$"=#

"

A#

!

K

#%

K"" K"?<

e5'(

2

L4'(

27

,

"

I,(R0,

"

L'-P5,

W

,'-

"

0+'6<B60*+&-D0C

*5'(,*'6*-4

T

6,(

2

D-G06'(G0S

T

0&,D0(+'6'('6

7

),)-.

G-4F60*6'D

T

0G+&'

T

0d-,G'6F0'D

T

,0d-060*+&,*0(0&

27

5'&U0)+0&

)

I

*

<%&'()'*+,-()-./0,

1

,(

2

3()+,+4+0-.%0*5C

(-6-

27

"

$"=#

"

A#

!

K

#%

K"" K"?<

!

,(H5,(0)0

#

)

==

*

E'(

2

O

"

3(D'(ZI<BS

T

0&,D0(+'6U'6,G'+,-(-.'D46+,C

.4(*+,-('6V,(

2

)

T

'&G0),

2

( V,+5)0(),(

2

"

5'&U0)+,(

2

'(G

2

4)+'660U,'+,-(*'

T

'F,6,+,0)

)

I

*

<3BBB

(

;PXB

%&'()'*+,-()-( X0*5'+&-(,*)

"

$"=A

"

=#

!

!

#%

=$#>

=$>><

)

=$

*

E4O:

"

R,ZH

"

f,'(

2

IE<[0&.-&D'(*0'('6

7

),)'(G

T

'&'D0+&,*G0),

2

(-.'(',&.-,6CF')0G[,0d-060*+&,*0(0&C

27

5'&U0)+0&

)

I

*

<B4&-

T

0'(I-4&('6-.R,

T

,GP*,0(*0

i%0*5(-6-

27

"

$"=!

"

==K

!

>

#%

===! ==$#<

)

=A

*

;(+-(Pb

"

B&+4&\;

"

3(D'(ZI<X46+,.4(*+,-('64(C

D'((0G'0&,'6U05,*60V,(

2

)

T

'&.-&6-VC

T

-V0&

2

0(0&'C

+,-('(G)+-&'

2

0

)

I

*

<I-4&('6-.;,&*&'.+

"

$"=$

"

!>

!

=

#%

$>$ A"=<

)

=!

*

¶]]

"

t�Ô

"

WÙ7

"

!

<

ÌV®7éi§«Î

RBX

õ«QR

)

I

*

<

&'()*++,

"

$"=K

"

AK

!

A

#%

A$K AA"<

O'(O'(

27

'(

2

"

e5-4R,(

2

.0(

2

"

Z,(

2

O,(

2

+'-

"

0+'6<b0C

)0'&*5-.RBX-(

T

,0d-060*+&,*)

7

(+50+,*

1

0+'*+4'+-&)

)

I

*

<%&'()'*+,-()-./0,

1

,(

2

3()+,+4+0-.%0*5(-6-

27

"

$"=K

"

AK

!

A

#%

A$K AA"<

!

,(H5,(0)0

#

)

=?

*

E'(

2

f

"

R,'(

2

f O

"

N'-eO

"

0+'6<H-D

T

'&,)-(-.

060*+&-D'

2

(0+,*'(G

T

,0d-060*+&,*U,F&'+,-(0(0&

27

5'&C

U0)+0&)V,+5G,..0&0(+,(+0&.'*0*,&*4,+)

)

I

*

<X0*5'(,*'6

P

7

)+0D)'(GP,

2

('6[&-*0)),(

2

"

$"=K

"

@$ @A

%

>"K >$!<

)

=K

*

e5'-R O

"

O'(

2

O E<J(+50D-G06,(

2

D0+5-G)-.

)D'66C)*'60

T

,0d-060*+&,* V,(G0(0&

27

5'&U0)+,(

2

)

I

*

<

PD'&+P+&4*+4&0)'(GP

7

)+0D)

"

$"=@

"

=>

!

=

#%

K@ >"<

)

=@

*

E'(

2

N O

"

%'(

2

RN

"

P5'(f/

"

0+'6<X-G06,(

2

'(G

T

0&.-&D'(*00U'64'+,-(-.'

T

,0d-060*+&,*0(0&

27

5'&C

U0)+0&V,+5)0

2

D0(+0G060*+&-G0)

)

I

*

<PD'&+P+&4*+4&0)

'(GP

7

)+0D)

"

$"=!

"

=!

!

$

#%

$!@ $KK<

!

!"#$

"

%&

#


