AN-EVALSF3-ICE3B0565J

a CoolSET'MF3ICE3B0565J 12W5.0V
SMPS T

|

Infineon
t 9

echnologies




2006 9 26

Infineon Technologies Asia Pacific
168 Kallang Way,
349253 Singapore, Singapore

© Infineon Technologies AP

2004A G £ A
L H G " "Hp” b iy GA
G i £ A
| bbKyvl G - Pb 6 1 a b
GA
W B y ny " L v T T T AT
La T buky Hu A "z b TR T TP
T o7 b H A T T
L a0 12W 5V Evaluatioboard using ICE3BO5668 ¢~ 1| Ny
nf R o o owy an & a A ® ICE3B0568)
F - I WKy, G A W T T
" Kv b b% n Ned K v A 1
6T H b Kv KA LT H K v Y
W% " p A
a YW T A b T b 4
A
H
" 3 i » E H ~ b I ‘EY WH  (www.infineon.com)
A
G Y "Hp ~ A " H " b I EY WH
A
- He W 0 n
Tt I E°X ¢+ "Hp. =~ @ I E i %o
A ~ /I G /I G A ¥ g7
NT g T a A


http://www.infineon.com/dgdl/ANP0065-ICE3B0565J-12W5VSMPS.pdf?folderId=db3a304412b407950112b408e8c90004&fileId=db3a304412b407950112b4190da72744
http://www.infineon.com/cms/en/product/power-management-ics/ac/dc/integrated-power-ics/coolset-f3jitter-version/ICE3B0565J/productType.html?productType=ff80808112ab681d0112ab6d9155119c#section-8a8181e63a4ab3c5013a4ab3c5650001
http://www.infineon.com/

a :f ICE3B0565J 12wW5v T

k A° 2005-09 V1.0

CoolSET™ F3 ICE3B0565J  12W 5.0V SMPS T °
n 'E*  (Infineon Technologies Asia Pacific Pte Ltd) ~ ANP0065

Kok Siu Kam Eric
Jeoh Meng Kiat

¥
W T kv H a H n - A i zl

b A - T % -0

+

ap-lab.admin@infineon.com



mailto:admin@infineon.com

51
52

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12

9.1
9.2
9.3
9.4
9.5

10

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

o

Infineon

technologies

ICE3B0565)  12W 5V

............................................................................................. Error! Bookmark not defined.
2220V Error! Bookmark not defined.

.................................................................. Error! Bookmark not defined.
v AC T A 12w S Error! Bookmark not defined.
12w h b A Error! Bookmark not defined.
B L 10% T [ 200% oooirrneeeneeneneeneeenennd Error! Bookmark not defined.
12w AC F e ———— Error! Bookmark not defined.
W G e —————— Error! Bookmark not defined.
0.5W S S OO Error! Bookmark not defined.
............................................................................................. Error! Bookmark not defined.

4 2005-09-26



f ICE3B0565J 12W 5V
Ianeon
technologies
_/

RY - W T i i a  ICE3B0565J
CoolSET™! ~ A T b "Wa h* D A i W
@ K F AAbuw |/ - £ . G LCD a < a a DVD

Yibu w * A ICE3B0565J  F3 CoolSET™ A
1 F3 CoolSET™ w "o h' b a’ ap é - i
BiCMOS “w AT W v oo wo v EMIA
1 T

17 EVALSF3-ICE3B0565J

>

-~ .‘I. T ,

YCoolSET™ W
(SMPS) A

PWM

~

’})\Q\\'n ;n:vm-scu»\. L

v
0 L2XZ sonen

Nel F 3,1 b

LIC w MOSFET CoolMOS™ Fy v -

7 2005-09-26



o

. ICE3B0565J 12w 5V
Infineon
mCmuhéil’//
2 !
p ~® * "Hp 650V CoolMOSE
i H° L h b 1 v w A
BiCMOS =~ vee 4
h* 0 Ti
67kHz
§ G 1G a G a G vCC 4G
— -
\ 72%
D & L %o L
" v EMI
3
A 85VAC~265VAC
~ 50Hz, 60Hz
~ w <100mVvV 05W <0.8W
F 4 5V +/- 2%
E3 2.4A
Fw 12w
> 75%
F A <50mVp-p b"’ -
7

2005-09-26



technologies
_/

ICE3B0565J

12W 5V

ca
2.20F250V, Y1
H c23y + B
i
D21 L21
= SF Fh
c1 >
F1  0.1uF275vV BR1 Pl . ¥i ZE
L1 b
[ »—o e VO 5
R
tcs 3 e
05A b= - = gy
e 2KBBAQ e 2r2F/400v ) X ca £z
EM =
8- B5\ec — [™C2  1sk2w . 1800UF 25V 220uFI25V
- e ATUFI400V 9
o 3
2 x27mH, 05A - hd ab
x 0= D1 o 3 ——
1 UF4005 3
A D))
4
Ny
T
220125V 02
1 48
2Kl e s AR ¥ o
4] [ ] .)
1 510R J
il J
o 3
01u
»
Vel DRIN
7 & g U EF20
il st |ICE3B0565) DRIN
1F Rcl
10k
Rc! ce2
- 2.2 K
4 Cecl G Re2
= 3 OR
ic2
RAA
15R SFHEL7A3
Rc3
10k

271 12W 5.0V ICE3B0565J

Application Note

2005-09-26



5.1

o

Infin

technolo

eon

gies

ICE3B0565)  12W 5V

PCB

“Hp v "Hp

L1

R1

Red4 LF ¢y
Pte s TF =23

Cce[(ZE] Rea o

FF 20

TR1
c4

Cae

Infinean S’pore
12W S5V SMPS with
ICE3B0S65J VLL
July 2005

3'Hp v

"Hp

pdadrc

“Hp v

2005-09-26



ICE3B0565)  12W 5V

4 v 33¢C "Hp v
>
(1
Lllﬂ
I_I'f?
L

[
LA
2

—Jis4

5 s "Hp © 38 Hpv

10 2005-09-26



o ICE3B0565]  12W 5V
Infineon

technologies

6
6.1
EVALSF3-ICE3B0565J WV i v (SMPS)y g CoolSET™-F3
| ICE3B0565J ICA 2 50V 12W iy 85Vac 265 Vac
AW T, A
6.2 -
" ~ F1 G A L1a X2 Cl1 Vi ca
L b A BR1 ~ C2H 100 380 Vpc~ A0_6 v
~ 4A
6.3 :
ICE3B0565J i  p * "Hp ~ a : A “ "Hp b IC A
ICE3B0565J Wes's 47 ° "Hp w  Vce C5 C6™H AVcec 4 18 V
UVLO ~ IC * A Vee 4 ' e’ Y A
6.4
iy b D2 I C5a Cé 114 Vcee L Ag R2 L
Av b Vcee 17 a H ZD1 L A A
6.5 :
b ) C7 T w A
6.6 B
R1AC3 Dlai 4 4 Y G D» 4 Vbser= 650V1 v
e nvA
6.7 A L
Ne R4 R4A CoolMOS™ A%  Ne v’ VW L~
Y N vw L A
6.8 ¥
U~ H D21 w _ ¥ A c21 I~ LC L21
C22a % A i ACD
D v C21 (ESR) Y F oA A
1 Tj=110°C

D ]” Vbser= 650V

11 2005-09-26



o
Infineon

technologies

ICE3B0565)  12W 5V

6.9 i
a TL431 & w (1c3). L # 4A D’ A %od N A @&
Ccla Cc2a Rcl  Rc4 IC3 A . T oal Y b i T
C LAg Rc5  Rc6 ® . R A %A .a ®©
IC2 LH~ ICE3B0565J L cg b [A o A ® .
DIN VDE 884 A
6.10 f /h® O
0 i L 16 - e o A ’
C 3.4V7H 4.0V A p i A7 1 [ 45V Y:ET P 6
G bwd 7 A DT w G v v A
Ves 135V Y [V W 3w0 - st AL Vsorts 4.0V
f Veg ¥V G 1.35V "W " h* D A
6.11 h* 0
"W SMPS ~ h* 0 A n L G A Vee G~
V Vceof = 105VA  h* D n = Vour s V i - 3
A b 7 FB A 135VYy I 7 1 32V 36V A
SOFTS C;'H A VsorTs 40Vt ~“h' O Auz @ i ~
0 R U Y (o A
h* 0 T les A Vics W 032V Vi A % A Z
A4 - b " “va Ve i [ 05mAYWRAFB 4 32 36VH
T Aus 0 " FB 4 4.5 VA wah” 0 B SMPS ® w
b A Ty o Y VourA
6.12 B
- C7 i 3 w 4 L : a L L : A
ICE3B0565J W ~ ~ SOFTS W 32V 36V AN A A7 L =
A ICE3B0565J 3 o W 67 KHz +/- 2.7 KHzA i 1uF SOFTS

- & -

i W 3.2msA

12 2005-09-26



o

Infineon

technologies .

ICE3B0565J

12W 5V

_/
“Hp
g )
1 BR1 2KBB8OR 1
2 c1 0.1uF/275V X2 1
3 Cc2 47uF/400V 1
4 C3 2.2nF/400V 1
5 c4 2.2nF/250V° Y1 1
6 C5 22uF/35V 1
7 C6 100nF/50V 1
8 C7 1uF/50V 1
9 C8 1nF/50V 1
10 c21 1800uF/25V 1
11 Cc22 220uF/25V 1
12 Cc23 N.A. 0
13 Ccl 1uF/50V 1
14 Cc2 1nF/50V 1
15 D1 UF4005 1
16 D2 1N4148 1
17 D21 SB540 1
18 F1 0.5A/250V 1
19 IC1 ICE3B0565J 1
20 IC2 SFH617A-3 1
21 IC3 TL431CLP 1
22 J1,J2, 33, J4 4
23 L1 2 x 27mH, 0.5A 1
24 L21 1.5uF 1
25 R1 150K , 2W , 5% 1
26 R2 510R , 0.25W, 5% 1
27 R4 1.5R 0.5W , 2% 1
28 R4A 15R , 0.1W , 5% ( 0805 SMD ) 1
29 Rcl 10K , 0.25W , 1% 1
30 Rc2 OR 1
31 Rc3 10K, 0.25W , 1% 1
32 Rc3A N.A. 0
33 Rc4 6.8K , 0.25W , 5% 1
34 Rc5 2.2K, 0.25W, 5% 1
35 Rc6 470, 0.25W , 5% 1
36 R21 N.A. 0
37 TR1 EF20 N87, Lp =830uH 1
38 ZD1 24V 1

13

2005-09-26



—

Infineon

technologies

ICE3B0565)  12W 5V

T 4

" EF20/10/6° N87

A © Lp=830 uH 4 5H " b b

P@Zf:; (73 Turns 2 x AWGES3 Aux |
5 (35 s 1 x AWGES Prim J

— 3 3 3
Y= P-Fins
E U S tums 3 x AWGH2? Sec. ] oo
SN I aem e | |
e centre | Bobbin
le—p>
Margin Margin
tape tape
2.5mm 2.5mm
6081 4
Pin 1 O O Pin 10
Pin 2 O O Pin 9
Pin3 | O O |Ping
Pin 4 O O Pin 7
Pin 5 O O Pin 6
78 8 i1 K

13 2005-09-26



L

Infineon
technologies )

—

ICE3B0565J

12W 5V

9.1

90

85

80

[%]

75

70

65

60
50

100

150

4

200 250

[Vac]

300

——

Fw oy

12w

Fw

90
80 |

70

60

[%]

50

40

30

20

101
(0]

o
[

3 4

5

6

7

8 9 10 11

Fw o W]

== \in=85VAc

e

Vin=265VAc ‘

12 13 14

91 50HzY

Application Note

14

2005-09-26



—

ICE3B0565)  12W 5V

Inﬁqeon
technologies
G_/
9.2 ~ w
w b AC R
30
25 //
fl Y
15 * ¢
=
. 10
5
0
50 100 150 200 250 300
" w  [Vac]
== P0 = OW
1071 ~ w b AC 47
05W |7; w b AC Y47
0.75
0.7
> /
= 065 ——— —
S -
? 0.6
0.55
0.5
50 100 150 200 250 300
AC “ 4 [Vac]
—8— P0=0.5W|
117 0.5W ! ~ w b AC 47

Application Note 15 2005-09-26



—

Infineon

technologies

ICE3B0565)  12W 5V

9.3

C12W 1 Vob AC A4

5.2

4.8

A[V]

4.6

¥

4.4

4.2

50 100 150 200 250

300

127 L AC !

9.4

" Vin=230 Vac Vout b
52

So—o l i- l & * .

4.8

4 [V]

4.6
4.4

¥

4.2

4

0 2 4 6 8 10 12

14

137 L AC oA

Application Note 16

2005-09-26



—

Infineon

technologice

25

ICE3B0565J

12W 5V

9.5

[W]

Fw

16
15.5
15
14.5
14
13.5
13
12.5
12

vw b AC

100

250

300

1471 ¥

Application Note

17

2005-09-26



o

. ICE3B0565J  12W 5V
Inﬁqeon
technologies
9_—/
10
LeCroy 6050
10.1 v AC 4 12W n -

00 M5 06 1thve
X1=-76037ms &= 4)36ms

2= -725.01 ms 1A= 23.060 Hz

0 m
100ME 10N Edge 05 ltve
Xi=.51063ms AX= 4157 ms
H2=-55220 ms 1184=-24.056 hz

T CcIr IC 4 (Veo) T CIr IC 1 (Veo)
2 C2 i A (Ves) 2 Cc2 i A (Veg)
3 C3 4 (Vsorts) 3 C3 * 4 (Vsorts)
4 c4 F 4 (Vo) 4 c4 F 4 (Vo)
B =0.56¢ B =43.3ms =055¢ B =41.5ms
157  Vin=85Vacrf W 12W ol - 161  Vin=265 Vacf W 12W ol -
10.2 12 W h b A

r cr

(los) r Cr (Ios)
2 Cc2 4 (Vbs) 2 C2 4 (Vbs)
\l =40% \l =10.8%
177 Vin=85Vacr W 12 W plA Db 187  Vin=265VacF W 12W p I
Application Note 18 2005-09-26



ICE3B0565)  12W 5V

Techno|og_ies/

10.3 Load -  10% 1 [ 100%"

r cr * (lo) r c1 * (lo)
2 C2 ¥ 41 (Vo) 2 C2 % 41 (Vo)
= 0.4 Alus = 0.4 Alus
197 Vin=85vac £ 12w 1 [ 12w 2071 Vin=265 Vac £ 12w 1 [ 12w

10.4 12w AC ¥

3 C3 ¥ 1 (Vo_ripple) 3 C3 ¥ 4 (Vo_ripple)
Vo_ripple = +/-10mV' b~ ~ Vo_ripple = +-10mV' b~ -
b 0.1uF + 10uF”~ b 0.1uF + 10uF’
217  Vin=85Vacf w 12w p 1N 227  Vin=265 Vacf W 12W p

Application Note 19 2005-09-26



. -
Infineon
echno OQ_l—eS/

ICE3B0565J

12w 5V

10.5 w G

X7= 274638 me 1AM 445082 ke

Xt 61ps A 227823ma
X2= 227984 me 1B 438937 R

S (o)

1 (Vsorrs)
1 (Vo)

rcr ¥ (lo)
4" (Vsorrs)

4 c4& F 4 (Vo)

~ - €

22.4ms

~ a t

22.7ms

237 Vin=85Vact ¥*w
w G

L 12w [ 16W "

247 Vin=265Vacf Fw
w G

L 1.2w [ 18W !

X1=.428643s &G 102973
X2= 326670 4 1% 971 128 mH

r Cr ¥ (lo)

r cr ¥ (lo)

2 C2 Vecc 4 (Vce) 2 C2 Vecc 4 (Vco)
3 C3 ) 1 (Vsorts) 3 C3 ) 4 (Vsorrs)
4 C4 ¥ 41 (Vo) 4 C4 ¥ 1 (Vo)
7l 0 * 1.04s ! 0 * 1.04s
257 Vin=85 Vac w G 1 - 26 i Vin=265 Vac w G 1 -

Application Note 20

2005-09-26



. -
Infineon
echno Ug_leS/

ICE3B0565)  12W 5V

goMs  10M gt
1= 216502 ms  &¢=-21.9416ms

Xae -2024us tiee 455755mz| 3 KED SVl 84 [ s XIs 495508 18 ~45.1583 Hi

c1 4 (Vps)

2 C2 i A (Ves) 2 Cc2 i A (Veg)
3 C3 © A4 (Vsorts) 3 C3 4 (Vsorrs)
4 Cc4 ¥ 4 (Vo) 4 C4 F 4 (Vo)
~ 0 * 21.9ms ~ 0 * 21.6ms
27 7 Vin=85 Vac f W 0O.6W ® W h* 0 281 Vin=265 Vac f 4w 05W oW h” O

1.00M8 § ativo
X1= 45.788000ms &< Ons

Negatve
Xru 45 780000 ms 1A 835 358 14

s ma
X241 748198 M 140 11970 350)

T CI 4 (Vos) T CI 4 (Vos)

2 c2 i A (Ves) 2 c2 i A (Ves)
4 C4 F 41 (Vo) 4 C4 F 41 (Vo)
¥ ) 60 mV ¥ ' 70 mV
297 Vin=85 Vac £ Ww 05W ®WMNh* O T 30 Vin=265 Vac £ 4w 05W o MNh O T
Ed 3

Application Note 21 2005-09-26



. -
Infineon
echno Og_leS/

ICE3B0565)  12W 5V

10.7 )

Jn)
X1z 4688018 ms A 301950 m
X2% 49 RIRIB M 1AM 331 148 W)

X1=-2183745ms &%= 29707 my
K2= 18 56579 ma 184= 336 676 HY

3 C8 }

4 (Vsorrs)

"~ 4 (Vsorrs)

- v

3.02ms

2.97 ms

3171 Vin=85Vacr W 12W

SOFTS

32 1 Vin=265 Vac f W 12W  SOFTS

26038 S8
X1z 158118 ps  aXs -15 8220 s

5063y

100 Viaw
2790V ot

1 Cr 1 (Vos) 1 Cr 4 (Vbs)
 63.2kHzT 4 68.9 KHz [ 63.2kHzT 4 68.9 KHz
33T Vin=85 Vac f W 12W  Vps i, 34 T Vin=265 Vac £ W 12W  Vps i
Application Note 22 2005-09-26



o ICE3B0565]  12W 5V
Infineon

technologies
_/
10.8 é
(DCM) b n A \l 50% v

(CCM) b ! . v é A 1 vb A 0 v:'2 @ "H
" 2a C17/C18 W@ R19™ " I A

331w é "

v 76 v i “Hp H ~ AN_SMPS_ICE2xXXXd 8~ Yy £

' Www.infineon.com/CooIéET CooISET F2A

24 2005-09-26



