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ѿᴍ ̆ ԅѿ ῖ ᶏ  ICE3B0565J 

CoolSET
TM1 

῀ Ȃ Ҭ ᵬ̆ ’Ҋᶏ Һꜚ Ȃ ΐ ѿ
ҩ ԋ ₮ Ȃᵬҹ֜ / ̆ ≢ ԍ LCD ȁ ȁ ȁDVD 

ץ ᵬҹ ⱳ ꜛ ȂICE3B0565J  F3 CoolSET
TM

 Ȃ

ԅΐ  F3 CoolSET
TM ⱳ ̆ᶛ Һꜚ ȁ ȁᴰ ễ ̆ ΐ  

BiCMOS ꜚⱳ Ȃ ѿ ᵞ ῀ ⱳ ̆ ᵞ EMIȂ 
 

1 ᵀ  
 

 
 1 ï EVALSF3-ICE3B0565J 

 
↓ ȁ ȁ ȁ ᴆȂ №↓₮ԅῖ ᵬ

̆ῒҬ Ȃ 
 
 
 

1 
CoolSET

TM 
 ѿ  PWM └ IC̆ⱳ  MOSFET CoolMOS

TM 
Ғҹ ᵞ ῏

 (SMPS) Ȃ 
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2 ↓  
 

ῤ ℗ ꜚᾝᴆ  650V  CoolMOSÊ 

Ḥ └ Һꜚ ’Ҋ ᵞ ⱳ Ȃ 

BiCMOS ᶫ  Vcc  

Һꜚ Ҭΐ  

67kHz ῏  

ꜚ Ḡ ȁ Ḡ ȁ Ḡ ȁ Ḡ  VCC Ḡ  

 

ӈ ꜚ 

 72% 

ᴰ ễ ᶫ‰ ∆ └ 

ꜚ ᵞ EMI 

 

3  
 

῀  85VAC~265VAC 

῀  50Hz, 60Hz 

῀ ⱳ   < 100 mV̕0.5 W  < 0.8 W 

₮  5V +/- 2% 

₮  2.4A 

₮ⱳ  12W 

  > 75% 

₮  < 50mVp-p̂Ҍ ̃ 
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N 
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D1 
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 2 ï 12W 5.0V ICE3B0565J  
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5 PCB  

5.1 ᾝᴆᶷᾝᴆ ᶛ 

 
 
 
 
 
 

   

 

 

 
 
 
 
 
 
 
 
 
 

 3 ᾝᴆᶷ ᾝᴆ ᶛðð׆ᾝᴆᶷ  
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5.2 ᶷ ᾝᴆ ᶛ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4  ᶷ ðð׆ᾝᴆᶷ  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 5  ᶷ ᾝᴆ ᶛðð׆ᾝᴆᶷ  



 ICE3B0565J  12W 5V  

 11 2005-09-26 

 

 

6  
 
 

׃ 6.1  
 

EVALSF3-ICE3B0565J ѿ ᵞ ῏  (SMPS)̆ ᶏ  CoolSET
TM

-F3 

↓  ICE3B0565J  ICȂ  2 ̆  5.0 V 12 W  ̆  85 Vac  265 Vac ֜

῀ Ҋ ᵬ̆ Ȃ 
 

 

6.2 ῀  
 

֜ ῀ᶷ ῀  F1 Ḡ Ȃ  L1ȁX2  C1  Y1  C4 

└ ᵬ Ȃ  BR1 ῀  C2 ӊ  100  380 VDC ̆ ‗ԍ ᶫ

῀ Ȃ 
 

 

6.3 ꜚ 
 

ICE3B0565J ΐ ῤ ꜚᾝᴆ̆ ᶏ ꜚ Ȃ ꜚᾝᴆҍ  IC Ȃ

ICE3B0565J ѿⱴ҉ ̆ ꜚᾝᴆ ᴪ  Vcc  C5  C6 ᾟ ȂVcc  18 V  

UVLO ̆IC ꜚȂ  Vcc ꜛ ҽ̆ץ Ȃ 
 

 

6.4  
 

̆ ҍ  D2 ‖ C5ȁC6  Vcc ᶫ Ȃᶏ  R2 └

ȂҹԅҌ  Vcc ̆ᶏ ԋ  ZD1 └ Ȃ 
 

 

6.5 ꜚ 
 

ῤ  C7 ꜚⱳ Ȃ 
 

 

6.6 ᵝ  
 

 R1ȁC3  D1 ᶏ ᵞԍ ₯  VDSBR = 650V1 ṿ

ѿҩ ῃṿȂ 

 
 

6.7 ∆ └ 
 

№  R4  R4A  CoolMOS
TM Ȃ‰ № ṿ ṿⱳ └̆

№ ṿⱳ └ Ȃ 
 
 

6.8 ₮  
 

ᶷ̆ ԋ  D21 ⱳ ₮ Ȃ  C21 ᶫ ‖̆  LC  L21  

C22 ᶏ ₮ ⁞ ȂỮ  

ῤ ṿ  C21 (ESR) ץ ⁞ ₮ Ȃ 

 

 

 
 
1  Tj = 110°C ᴆҊ̆VDSBR = 650V 
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6.9  
 

ᶏ  TL431 ԋ  (IC3). └ ₮ Ȃ ᴆ ‰ȁ ꜚ Ȃ ễ  

Cc1ȁCc2ȁRc1  Rc4  IC3 Ȃ. ᶏ Ҍ ’̆

׆ └Ȃᶏ  Rc5  Rc6 ᾣ ԋ ‰Ȃ.ᶏ ᾣ  

IC2 └Ḥ  ICE3B0565J └ ᴆ  C8 ꜚᴰ ⌠ñ ò ῀Ȃ ᾣ  

DIN VDE 884 Ȃ 
 

 

6.10 /Һꜚ  
 

’Ҋ̆ └ Ḡ ῀ ꜚ ╠ᴪ ᶫ Ȃ ꜚ

3.4V ᾟ ׆  4.0V Ȃ ῤ̆ ⌠ 4.5 V ̆҉ץᵖ ԍ

Ḡ Ҍᴪ ῏ Ȃ ᵬҬ̆ ⱳ ԍ ṿ ṿ Ȃ  

VFB  1.35 V ץҊ ⌠ᵞ ’̆ ѿ Ӟᴪ ꜚ ҉Ȃֽ  VSOFTS  4.0 V 

ғ VFB ׅᵞԍ 1.35 V ’Ҋ ῀Һꜚ Ȃ 
 

 

6.11 Һꜚ  
 

’Ҋ̆SMPS ῀Һꜚ Ȃ Ҋ̆ └ ԍ Ȃ  VCC ԍ῏

ṿ VCCoff = 10.5VȂ Һꜚ Ҋ̆ ԅ  VOUT ҉ ᵞ ̆ Ӟ

Ȃ ᵬ Ҋ̆  FB  1.35V ץҊ ̆↕  3.2 V  3.6 V  

SOFTS  C7  ᾟ Ȃ  VSOFTS  4.0 V ↕ ῀Һꜚ Ȃҹԅ ᾧ ῀

̆ᴪ ҉ ̆ ץ  C7 Ȃ 
 

Һꜚ Ҭ̆ICS  VICS ҹ 0.32 V̆ץ⁞ Ȃ ‰ Ẓ

̆ ῤ ῏ ᶏץ̆  VCC ⁞ ⌠ 0.5 mA ץҊȂFB  3.2  3.6 V ӊ

Ȃ ҹԅ ̆FB  4.5 VȂ ᴪᶏҺꜚ ᵝ̆  SMPS ℗ ҹ

ᵬ Ȃ ץ ᶫ ץ  VOUTȂ 
 

 

6.12 ꜚ  
 

ꜚ  C7 ΐ  3 ⱳ ̆ └ ꜚ ȁ └ └ ꜚ Ȃ

ICE3B0565J ѿ ꜚ̆S O F T S  ᴪ  3.2 V  3.6 V Ҋ Ȃ └ ꜚ

ȂICE3B0565J ꜚ ῤ ҹ 67 KHz +/- 2.7 KHzȂ ΐ  1 uF  SOFTS 

̆ῒ ꜚ ҹ 3.2 msȂ 
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7 ᾝᴆ  
 

 ᴆ   

1 BR1 2KBB80R 1 
2 C1 0.1uF/275V̆X2  1 

3 C2 47uF/400V 1 
4 C3 2.2nF/400V 1 
5 C4 2.2nF/250V̆Y1  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 C22 220uF/25V 1 
12 C23 N.A. 0 
13 Cc1 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, J3, 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 Rc1 10K , 0.25W , 1% 1 
30 Rc2 0R 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 
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8  
 

̔EF20/10/6̆N87 
 

̔  
 

∆ ̆Lp=830 uH̆  4  5 ӊ ̂ҍ ̃ 

 

 

 6ðð  

 

 

 

  7ðð Ḳ  
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9.1  

 

ҍ֜ ῀ ῏  
 

90 

 

85 
 

80 

 

75 

 
70 

 
65 

 
60 

50  100  150  200  250  300 
 

֜ ῀  [Vac] 
 

₮ⱳ ҹ 12 W  
 

 
 

 8 - ҍ֜ ῀ ῏  
 
 
 

ҍ ₮ⱳ ῏  

90 
 

80 
 

70 
 

60 
 

50 
 

40 
 

30 
 

20 
 

10 
 

0 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 

₮ⱳ  [W] 
 

Vin=85VAc  Vin=265VAc 
 

 
 9 ï  50 Hz ᵞ Ҋ ҍ ₮ⱳ ῏  
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῀
ⱳ

 [
m

W
] 

῀
ⱳ

 [
 W

 ]
 

9.2 ῀ ⱳ  
 
 

ⱳ ҍ AC ῀ ῏  
 

30 
 

25 
 

20 
 

15 
 

10 
 

5 
 

0 

50  100  150  200  250  300 
 

֜ ῀ⱳ  [Vac] 
 

Po = 0W 

 
 10 ï ῀ ⱳ ҍ AC ῀ ῏  

 

 
 
 
 
 

0.75 

0.5 W Ҋ ⱳ ҍ AC ῀ ῏  

 
 

0.7 
 
 

0.65 
 
 

0.6 
 
 

0.55 
 
 

0.5   
50  100  150  200  250  300 

AC ῀  [ Vac ] 
 

Po=0.5W 

 
 11 ï 0.5 W Ҋ ῀ ⱳ ҍ AC ῀ ῏  



 ICE3B0565J  12W 5V  

Application Note 16 2005-09-26 

 

 

₮
 [

 V
 ]

 
₮

[ 
V

 ]
 

 

 
9.3  

 

 
 
 

5.2 

̔12 W Ҋ  Vo ҍ AC ῀  

 

5 
 

4.8 
 

4.6 
 

4.4 
 

4.2 
 

4 

50 100 150 200 250 300 
 

AC ῀ [ Vac ] 

Vo 

 
 12 ï ҍ AC ῀  

 
 

9.4  
 
 
 
 

 
5.2 

 

5 
 

4.8 
 

4.6 
 

4.4 
 

4.2 
 

4 

̔Vin=230 Vac  Vout ҍ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0  2  4  6  8  10  12  14 
 

₮ⱳ [ W ] 
 

₮  
 

 

 13 ï ҍ AC ῀  
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₮
ⱳ

[ 
W

 ]
 

 

 
9.5 ₮ⱳ  

 
 

₮ⱳ ̂ ṿⱳ ̃ҍ AC ῀ ῏  
 

16 
 

15.5 
 

15 
 

14.5 
 

14 
 

13.5 
 

13 
 

12.5 
 

12 

 

 
 
 
 
 
50  100  150  200  250  300 
 

AC ῀  [ V ] 
 

ṿⱳ  
 

 

 14 ï ₮ⱳ ̂ ῏ ṿ̃ҍ AC ῀ ῏  
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10  
 

 LeCroy 6050  
 
 

10.1 ᵞ AC ῀  12 W Ҋ ꜚ 
 

  

 1̕C1̔IC  (VCC) 

 2̕C2̔  (VFB) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

 1̕C1̔IC  (VCC) 

 2̕C2̔  (VFB) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

ꜚ  = 0.56 s̆ ꜚ  = 43.3 ms ꜚ  = 0.55 s̆ ꜚ  = 41.5 ms 

 15 ï  Vin=85 Vac ғ ҹ 12W ᴆҊ ꜚ  16 ï  Vin=265 Vac ғ ҹ 12 W ᴆҊ ꜚ 
 

 

10.2  12 W Ҋ ᵬ  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 1̕C1̔  ( IDS ) 

 2̕C2̔  ( VDS ) 

 

 1̕C1̔  (IDS ) 

 2̕C2̔  (VDS) 

 = 40%  
 

 = 10.8% 

 17 ï  Vin = 85 Vac ғ ҹ 12 W ᴆҊ ᵬ  18 ï  Vin = 265 Vac ғ ҹ 12 W ᴆҊ

ᵬ 
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10.3 Load ̂  100%̃ ⌠ 10% ׆

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 1̕C1̔ ₮  (Io) 

 2̕C2̔ ₮  (Vo) 

 1̕C1̔ ₮  (Io) 

 2̕C2̔ ₮  (Vo) 

 = 0.4 A/us  = 0.4 A/us 

 19 ï Vin=85Vac 1.2 ׆ W ⌠ 12 W  20 ï Vin=265 Vac 1.2 ׆ W ⌠ 12 W 
 

 

10.4 12W  AC ₮  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3̕C3̔ ₮  (Vo_ripple)  3̕C3̔ ₮  (Vo_ripple) 

Vo_ripple = +/-10mV̂Ҍ ̃ 

 ҍ 0.1uF + 10uF  
Vo_ripple = +/-10mV̂Ҍ ̃ 

 ҍ 0.1uF + 10uF  

 21 ï  Vin=85 Vac ғ ҹ 12W ᴆҊ  

AC ₮  

 22 ï  Vin=265 Vac ғ ҹ 12W ᴆҊ  

AC ₮  
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10.5 ⱳ Ḡ  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1̕C1̔ ₮  (Io) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

 1̕C1̔ ₮  (Io) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

῀ ꜚ ̔22.4 ms ῀ ꜚ ̔22.7 ms 

 23 ï Vin=85 Vac ғ ₮ⱳ 1.2W ⌠ 16W ’Ҋ ׆

ⱳ Ḡ  
 24 ï Vin=265 Vac ғ ₮ⱳ 1.2W ⌠ 16W ’Ҋ ׆

ⱳ Ḡ  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 1̕C1̔ ₮  (Io) 

 2̕C2̔Vcc  ( VCC ) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

 1̕C1̔ ₮  (Io) 

 2̕C2̔Vcc  (VCC) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

Ҋ ̔1.04 s Ҋ ̔1.04 s 

 25 ï Vin=85 Vac ⱳ Ḡ Ҋ ꜚ   26 ï Vin=265 Vac ⱳ Ḡ Ҋ ꜚ  
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10.6 0.5W Ҋ Һꜚ  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1̕C1̔  (VD) 

 2̕C2̔  (VFB) 

 3̕C3̔ ꜚ  ( VSOFTS) 

 4̕C4̔ ₮  (Vo) 

 1̕C1̔  (VDS) 

 2̕C2̔  (VFB) 

 3̕C3̔ ꜚ  (VSOFTS) 

 4̕C4̔ ₮  (Vo) 

῀ ̔21.9 ms ῀ ̔21.6 ms 

 27 ï Vin=85 Vac ғ ҹ 0.5 W ᴆҊ Һꜚ   28 ï Vin=265 Vac ғ ҹ 0.5 W ᴆҊ Һꜚ  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1̕C1̔  (VDS) 

 2̕C2̔  (VFB) 

 4̕C4̔ ₮  (Vo) 

 1̕C1̔  (VDS) 

 2̕C2̔  (VFB) 

 4̕C4̔ ₮  (Vo) 

₮ ̔  60 mV ₮ ̔  70 mV 

 29 ï Vin=85 Vac ғ ҹ 0.5 W ᴆҊҺꜚ Ҭ

₮  
 30 ï Vin=265 Vac ғ ҹ 0.5 W ᴆҊҺꜚ Ҭ

₮  
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10.7 ꜚ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3̕C3̔ ꜚ  (VSOFTS)  3̕C3̔ ꜚ  (VSOFTS) 

ꜚ ̔  3.02 ms ꜚ ̔  2.97 ms 

 31 ï Vin=85 Vac ғ ҹ 12 W  SOFTS 

ꜚ  
 32 ï Vin=265 Vac ғ ҹ 12 W  SOFTS 

ꜚ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 1̕C1̔  ( VDS )  1̕C1̔  ( VDS ) 

 kHz ҹ 68.9 KHz 63.2 ׆ kHz ҹ 68.9 KHz 63.2 ׆

 33 ï Vin=85 Vac ғ ҹ 12 W  VDS   34 ï Vin=265 Vac ғ ҹ 12 W  VDS  
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10.8         ễ 
 

 (DCM) ᵬ Ҋ Ȃ  50% ṿ  

(CCM) ᵬ Ҋ ̆↕ ⱴ ễ Ȃ ↕ ᴪҌ Ȃ ’Ҋ̆ ⱴ҈ҩᾝ

ᴆ̂2 ҩ  C17/C18 ѿҩ  R19̃̆ Ҋ Ȃ 
 

 
 

 
 33 ï ⱳ ễ ῏  

 

 

ԅ ῏ԍ ᵥ ῒ ᾝᴆ Ḥ ̆  AN_SMPS_ICE2xXXXðð ץ ԑ

̔ www.infineon.com/CoolSET CoolSET F2Ȃ 


