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1  

Ḹ ἢϣ ﬞẚᵟⱱ +380 V ᴕ ⱱ ᴷ ᴕ ᵐ ϣḫ ⁿṇ

ỵᵿ 10 mF ᴵ ϥ 

 
Ồ ﬞ  12 V ḙ ₁ ᶰ ἢϥᵌḄ ᷃  15 V ϣὁ  ICϥ 

 
Ồ ₁ Ọ ϣἠῡỌ ᷀ ϥᶰ ṇ TL431 (U3) ◙ṳ Ẑ  (U2) 

ᶑẺ ἅ ϣ ⁿ ᷀ ⁿ ᷀  (D2-D3) ϥẕỒϣḵ

᷃ ϣᵌḄ ἅỒ ϥ 

 

יּ Ẻ ἁḄ ᷀ יּ ϣᴋ ⱱ ᷃ ᴕ Ṭᵐ

ᴠ ṆϥḴ ṇ LCS700HG ּי Ẻ -21ϥ  

ᵯ ϣḄ⁷ ṇ Ẑ  C3 ϥ 

Ḵ ⁿṇ ẐẺ ᴒ ϥ ṇḴ ϣḫ ἓ ῏ϥ

╖ ᵡṬ ⁷ ῏᷃ᶰ ϥ 

 

                                            
1
יּ  Ẻ ἢ  HiperLCS ϥ 
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2 ᵟ 

ḴᶎṬ ᵀ Ὅϣ ṇ LCS700HG ẐẺ LLC ₯/᷄  IC  12 V / 24 Vϣ

100 W LLC DC-DC ϥỒ ₁ ṇⱱỌ LED ṳ  LCD TV ﬞ  

+12 VDC ↕ +380 VDC ᴕϥ 

 
ḴᶎṬᵣ ₁ Ϥ Ϥ Ϥ ᶎṬϤẄ₫ ﬞἩᾇ↕

ϥ 

 
 

 

 1 ï ᴕ ﬞ ᶢϣ  ( ϩ136.27 mm x ϩ79.88 mm)ϥ 
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3 ₁  

ᴠ ṕ ἥḄ Ω ϥ ṻẚ ꞈ ᵩϥ 

 

⸗  ᴻ   ᴵ  Ἃ  

ᴕ       

 VIN 300 380 420 VDC  DC ᴕ 

᷀       

᷀  1 VOUT1 11.4 12 12.6 V °5% 

᷀ P-P ּי  1 VRIPPLE1   120 mV 20 MHz  

᷀  1 IOUT1 0.01 2.33 3.00 A ₣ ᷀ ϩ100 W ᶰᵣ 

᷀  2 VOUT2 22.8 24 25.2 V °5% 

᷀ P-P ּי  2 VRIPPLE2   240 mV 20 MHz  

᷀  2 IOUT2 0.01 3.00 3.00 A ₣ ᷀ ϩ100 W ᶰᵣ 

᷀᷄        

᷀᷄  POUT   100 W  

᷀᷄  POUT_PEAK   100 W  

       

20%  h 89.5 90  % 
DC-DC ṑ ϣ 

ẚ 25
 o

Cϣ380 VDC ᴕᴠ  

50%  h 93.3 94  % 
DC-DC ṑ ϣ 

ẚ 25
 o

Cϣ380 VDC ᴕᴠ  

100%  h 94 94.5  % 
DC-DC ṑ ϣ 

ẚ 25
 o

Cϣ380 VDC ᴕᴠ  
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4  

 

 3 ï ϥ 



DER-282 ⁿṇ LCS700HG  100 W LLC DC-DC  2011 ẹ 9 ᶔ 13 ᶒ 

 

 
 

 9 ϣṸ 42    

 

Power Integrations  

ϩ+1 408 414 9200   ϩ+1 408 414 9201 

www.powerint.com 

 

5 ⸗ 

 3 ᵍ ⸗ ἢ LCS700HG  12 V/24 VϤ100 W LLC DC-DC ϣ 

ệẚ₁ LCD TV ṇⁿṇϥỒ  +12 V ᵷ +380 V ᴕ₁ ᶰ ἢϥ 

 
Ḹ ἢϣ ﬞẚᵟⱱ +380 V ᴕ ⱱ ᴷ ᴕ ᵐ ϣḫ ⁿṇ

ỵᵿ 10 mF ᴵ ϥ 

 
ᵌḄ  12 V ᴕ ᷃  15 V ϣὁ  ICϥ 

5.1 ᴋố  

 U1 ᴕ LLC ᷊ ☼ ₯ Ϥ ↕ ᷀ ϥU1  HB 

᷀ Ṋ /  (C26) ᷀  T2ϥỒ ⁷ ἢ יּ

᷀ ╖ ϣẈ ☼ ╖ ᴨḫ Ω ᴠẮẚףּ ϥ  C26 

” ⁮ ῏ϥ 

 

 T2 ₤Ọ 100 mH ϣ Ẑ  C26 ḄẫᶰᴠᵦẺ☼ṕ ᴋố

Ἁ  ~280 kHzϩ 

 

 

 
₥ᵍ fR ᶰ Ἃ Ἁ ϣLL ᶰἊἳ Ἃ ϣCR ᶰּכ

♀ Ἃ  (C26) ϥ 

 
ᶚ ╖ᶑẺ ᴋố ϣⁿ ᴕ ⁪ᶪ ᴠ ἢ

Ϥἠ ἥⱱṶ ϥᴒố ẚ ḛᵐ ᾳ ᵐᴠ☼ ╖ϥ

ᴋố ᴒố ⁿṇ AWG #42 Litz ϥỒ ⱱ ~270 kHz ₤Ọ‏ẩ ϥẍỴ

ẚᴵᴻ Ẑ ḛᵐ ῏℗Ḧ Ử ╖ϥ ῂ  Ferroxcube 3F3ϣ

Ẑ ἢϥTDK PC95 ꞈᴨ ẩϥ‏ ᶁᴺϤ ᷀ יּ ᵐ

₃ϣ270 kHz ἢ ẩ‏ ᾳ ϥ 

 
ᵡṬ D1ϤR6 ᵷ C8 ềỴ ϣ₁  U1 ϥᵡṬ R5 ᵷ C1 ἅ +12 V 

ᴕ ᵷיּ ᷄ ϥR1 ỵ R4 ᵩ Ḅ ╖ U1 ϥ 

╖ ᵩ Ḅ ╖ 360 VDC ᴠ  LLC ϣᶰᵷ 285 VDC ᴠ ϣ

₥ᵍ ᴕ  473 VDCϥ 

 
 C9  +380 V ᴕ ϥ  

 

RL

R
CL

f
³

=
28.6

1
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 C12  C26 ềᵩ ϣṇⱱ ᴋố ᴋ ᵩ℗ ϥᶰ  R11 Ồ

ϣ Ṇ Ṋ R12 ᵷ C7 ּיϥ  C12 ⁷ ᴠףּ ╖

╖ ϣ⁪ ⁿṇ ╖ ἥ ḛ ᵟ ϣ₂ẫ ◙ NPO/COG ϥ ╖ Ḅẫᶰᴠᵦ

Ẻ☼ṕ ╖ ~3.2 A  1  (ᾠ ) ϣ  ~1.8 A  8  ( ) ϥ 

 

 

 
ICL ᶰẲ Ἃ  8 ϣR11 ┐ϣC26 ᵷ C12 ᵩἱ ↕ᶰ ♀כּ

Ἃ ℗ ϥỵⱱ ϣ ẚᴢ ᵦẺᵍ ᵩᴷᶰ 0.9 V ℗ᶶ 0.5 Vϥ 

 
 R12 ↕  C7 ᴋố ỵ IS ϥיּ  R12 ᴵ

 220WϥC7  1 nF ᶰἭẕ Ử Ṇ ἢϣἠᵌ ⱱ ₭ᴵ ⁷ᶰᴢ

ᶑẺ ╖ ϥ ⁮ᵡṬ ⱱ IS ϣᶰ ₭ ṇϥ 

 

 R10 Ḅ ╖  320 nsϥFEEDBACK (FB) ₤Ọᴕỵ FB ῎ mA  

2.6 kHz Ἕ ◕ϥ ᴕ FB  U1 ἢ ϣẕỬ ἥ ᷀ ϥ

R8  R9 Ἁ ẐḄ ╖ U1 ἥ ἢ ϥỒ ᴋ ᶚᶰ ᷀ ᶪᴵ

ἥ ἅ ☼ ἥ ϥ  R8 Ṋ C3 ἅ ᷄ ϣ Ṋ ẖ

ϣ ᵢ ᴕ FB ϣ ề ᷀ ϥ ềᵪ

├ ᵐ ἥϣỵ ᷀ ╖ ᶗϥ  R9 ᴋ  R10 ϣ

ᶰ ├ ⱱᶰ R10 ☼ ᵪ ϥR9 ἥⱱ R10 Ḅ ├

ᵪ ᵐ Ọ☼░ ϥ 

 
ṳ Ẑ  U2 Ḅ  IC U1 ẖ ϥ  C4  FB ּיϥ  C4 ╖  

15 nF ϣᶰ›ᶗ FB ᴢ Ẑϣ ᴋố ᵀἢ ᵌ ϥ  C4 ᷃ 

₭ ᵌ ╖ϥ 

 
 R22 ₁ṳ Ẑ ᴢ ϣ⁪ ᷃ יּ Ẻᴠ ᴵ ᵸ ϥ  

~4.7 kWϥᴒ  D4 ›ᶗṳ Ẑ ᵪ  R22 ᴕ R8ϥ  R23 ḄᾺ  ESD  

PSU ּי Ω◕ϥḟᴨḄᶰᾺ יּ Ẻ ᷀ יּ ϥ ṳ Ẑ ẚ ↕ ᶪ 

FB ẚ 2.0 V ϣ₥ ᴵ ḫ  FB ⱱ DT/BF  (  PIXls 

HiperLCS )ϥ Ḅ ẫꞈ HiperLCS ⁪ḵ ᾿ Ẻ (ẕ ẖ ᵌᵢ  

ᵪ ỵἥⱱ FSTOP)ϣ ẚ ᴠἳṇⱱ FMAX Ṇףּ יּ ἅ ϥ  

 

( )11
1226

12

5.0

R
CC

C
I CL

ö
÷

õ
æ
ç

å

+

=
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יּ Ẻ ϣ ᵡṬḄ Ṇ ZVS ᵩ ḛ (ZVS ᵌᾃ )ϥẫꞈᴵ᷊ ᵪ ḛ 

ZVSϣ ϥỌ ẚ ⁮ ᵣϣḄ⸗ ἥϥỒ ᾘ

Ḅ ṆẚЗ ᵀἢיּ И  (15~30%)ϣᴵả ⸗ ḛ ZVS ϥ ₭ ᴕ

᷃ᴢ  (₂ẫ 1% ϣ420 VDC) Ọ᷃ ϥZVS ḛḄ Ϥ

ỵ ϥ  ( ᷃ FMAX) ᶰᵷ ᷃ FSTART ⁿ ᷃ףּ ϣẕ

ἢ ⁿ ᵯ ἥϣ ề ᵣ ☼ Ắϣṇᶰ  MOSFET ᷀  

(COSS) ᶺⱬ ᵿϥẚ ṇ ᵍϣPFC ᷀ ᵌ ᶗ ẙ

ϣỬ ẚ Ṇ ϣ Ἳ ϥẕỒẚ יּ Ẻᵐᴠ  

ZVS ḛ ϣ ừ  PFC ᷀ ϥ 

5.2 ᷀   

 T2 ᷀ ᴒ  D2 ↕ D3 ᶰᵷ  C14 ↕ C15 ↕ ϥיּ ⁮

 X5R ᵟ ϣ ⁷ ᷀ יּ ╖ ☼ ᶈ ϥ  Z5U ᵟ ⱱḴ

ṇᵍᵌ ἢṇϥ₥ᶴ ᷀ יּ Ṋ L1ϤL2ϤC16 ᵷ C23 ☼ᾃềϥ  R13ϤR20 ᵷ 

R18 Ẉ U3 ừ Ḅ ╖₁ ᷀ ϥ ╖ề ᶰ 12 V ᷀ᶬ

ϥ ⱬᴵ  U3 Ṋ R14 ẖ ṳ Ẑ  U2ϥᵡṬ C17-19 ᵷ R14-17 Ὶ╖

- Ἃ ◕ϥ 

 
 

     
 

ιả Ϫ 

ṇ ᶋ ᶰᵷ  

www.neoreader.com Ἥ
 (◙ ᶋ  App Store 

ᴠ ṭἒ₥ᶴἭ  QR Code 

Reader)ϣἻḄ ỵᾤ ᶰ
℗ ιả ᵣ ϥ 

http://www.neoreader.com/
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6 PCB Ἡᾇ 

 

 
 

 4 ï Ẅ₫ ﬞἩᾇϥ 
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7  

ṑ  ừ ⸗ ⸗ Ṭ   

1 2 C1 C6 1 mFϤ25 VϤ ϤX7RϤ1206 C3216X7R1E105K TDK 

2 1 C2 4.7 nFϤ200 VϤ ϤX7RϤ0805 08052C472KAT2A AVX 

3 1 C3 470 nFϤ100 VϤ ϤX7RϤ1206 C3216X7R2A474K TDK 

4 1 C4 15 nFϤ50 VϤ ϤX7RϤ0805 ECJ-2VB1H153K Panasonic 

5 1 C5 4.7 nFϤ50 VϤ ϤX7RϤ0805 ECJ-2VB1H472K Panasonic 

6 1 C7 1 nFϤ50 VϤ ϤX7RϤ0805 ECJ-2VB1H102K Panasonic 

7 1 C8 330 nFϣ50 Vϣ ϣX7R B37984M5334K000 Epcos 

8 1 C9 22 nFϤ630 VϤ ϤX7RϤ1210 GRM32QR72J223KW01L Murata 

9 1 C12 47 pFϣ1,000 Vϣ Ẻ  561R10TCCQ47 Vishay 

10 1 C13 2.2 nFϤ ϤY1 440LD22-R Vishay 

11 2 C14 C15 10 mFϤ35 VϤ ϤX5RϤ1210 GMK325BJ106KN-T Taiyo Yuden 

12 1 C16 220 mFϣ35 Vϣ Ϥἥ ESRϣ90 mWϣ(8 x 15) ELXZ350ELL221MH15D Nippon Chemi-Con 

13 1 C17 22 nFϤ200 VϤ ϤX7RϤ0805 08052C223KAT2A AVX 

14 1 C18 2.2 nFϤ200 VϤ ϤX7RϤ0805 08052C222KAT2A AVX 

15 1 C19 2.2 nFϤ50 VϤ ϤX7RϤ0805 ECJ-2VB1H222K Panasonic 

16 2 C23 C25 
220 mFϣ16 Vϣ Ϥἥ ESRϣ180 mWϣ 

(6.3 x 15) 
ELXZ160ELL221MF15D Nippon Chemi-Con 

17 1 C24 10 mFϣ50 Vϣ ϣᴋ ṇ ϣ(5 x 11) EKMG500ELL100ME11D Nippon Chemi-Con 

18 1 C26 3.3 nFϤ1,600 VϤ  B32652J1332J Epcos 

19 1 D1 600 VϤ1 AϤ ᾠ Ϥ75 nsϤDO-41 UF4005-E3 Vishay 

20 1 D2 60 Vϣ7.5 Aϣ ϣSMDϣDPAK STPS15L60CB-TR ST 

21 1 D3 45 Vϣ7.5 Aϣ ϣTO-252AA (D-PAK) STPS15L45CB-TR ST 

22 2 D4 D5 75 VϤ300 mAϤᾠ ᵪ ϤDO-35 1N4148TR Vishay 

23 1 
ESIPCLIP 

M4 
METAL1 

ᶢ Ϥ ὰϣ 
 20.76 mm x  8 mm x  0.015 mm 

NP975864 Aavid Thermalloy 

24 1 GREASE1 ϣ ϣ5 oz  CT40-5 ITW Chemtronics 

25 1 HS1 ᶢϣỴ ϣ ϣ3003ϣ  0.62  Ỵ  

26 1 J1 4 Ἃ  (1 x 4) ϣ0.156 ϣ  26-48-1045 Molex 

27 4 
JP1 JP2 
JP3 JP4 

ϣ[ ϣ₂ẫ ] ϣ#22 AWGϣ1 in 2855/1 WH005 AlphaWire 

28 2 JP5 JP6  
ϣ[ ϣ₂ẫ ] ϣ#22 AWGϣ

12.70 mm 
2855/1 WH005 AlphaWire 

29 2 JP7 JP8  
ϣ[ ϣ₂ẫ ] ϣ#22 AWGϣ

6.35 mm 
2855/1 WH005 AlphaWire 

30 2 L1 L2 536 nHϣ ϣ2 ϣ ᷀   

31 1 NUT1 
ᵤ― ϣKep 4-40ϣS ZN  Cr3ϣ 

Ẑ RoHS  
4CKNTZR 

ṭἒ Ẑ RoHS  

 

32 2 R1 R2 976 kWϤ1%Ϥ1/4 WϤ Ϥ1206 ERJ-8ENF9763V Panasonic 

33 1 R3 976 kWϣ1%ϣ1/4 Wϣ  MFR-25FBF-976K Yageo 

34 1 R4 20 kWϤ1%Ϥ1/8 WϤ Ϥ1206 ERJ-6ENF2002V Panasonic 

35 1 R5 4.7 WϤ5%Ϥ1/8 WϤ Ϥ0805 ERJ-6GEYJ4R7V Panasonic 

36 1 R6 2.2 WϤ5%Ϥ1/4 WϤ Ϥ1206 ERJ-8GEYJ2R2V Panasonic 

37 1 R8 31.6 kWϤ1%Ϥ1/4 WϤ Ϥ1206 ERJ-8ENF3162V Panasonic 

38 1 R9 7.32 kWϤ1%Ϥ1/4 WϤ Ϥ1206 ERJ-8ENF7321V Panasonic 

39 1 R10 7.32 kWϣ1%ϣ1/4 Wϣ  MFR-25FBF-7K32 Yageo 

40 1 R11 20 WϤ5%Ϥ1/4 WϤ Ϥ1206 ERJ-8GEYJ200V Panasonic 

41 1 R12 220 WϤ5%Ϥ1/8 WϤ Ϥ0805 ERJ-6GEYJ221V Panasonic 

42 1 R13 887 kWϣ1%ϣ1/4 Wϣ  MFR-25FBF-887K Yageo 
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43 1 R14 9.1 kWϤ5%Ϥ1/8 WϤ Ϥ1206 ERJ-6GEYJ912V Panasonic 

44 2 R15 R16 1 kWϤ5%Ϥ1/8 WϤ Ϥ1206 ERJ-6GEYJ102V Panasonic 

45 1 R17 470 kWϤ5%Ϥ1/8 WϤ Ϥ1206 ERJ-6GEYJ474V Panasonic 

46 1 R18 10 kWϤ1%Ϥ1/8 WϤ Ϥ1206 ERJ-6ENF1002V Panasonic 

47 1 R20 42.2 kWϣ1%ϣ1/4 Wϣ  MFR-25FBF-42K2 Yageo 

48 1 R21 10 kWϤ5%Ϥ1/10 WϤ Ϥ0603 ERJ-3GEYJ103V Panasonic 

49 1 R22 4.7 kWϣ5%ϣ1/8 Wϣ  CFR-12JB-4K7 Yageo 

50 1 R23 3.6 kWϤ5%Ϥ1/10 WϤ Ϥ0603 ERJ-3GEYJ362V Panasonic 

51 1 R24 66.5 kWϤ1%Ϥ1/4 WϤ Ϥ1206 ERJ-8ENF6652V Panasonic 

52 1 SCREW1 ᴜậ  4-40 X 1/4 SS PMSSS 440 0025 PH Building Fasteners 

53 1 T2 
Ỵ ϣEFD30ϣᶝḦϣ 
10  (4 ᴋố  x 6 ᴒố ) 

 Power Integrations 

54 1 TE1 TE2 Ϥᵾ Ϥ ϤZierick PN 190 190 Zierick 

55 1 TP1 ϣYELϤ ᵾẺ Ẑ 5014 Keystone 

56 2 TP2 TP4 ϤBLKϤ ᵾẺ Ẑ 5011 Keystone 

57 1 TP3 ϤREDϤ ᵾẺ Ẑ 5010 Keystone 

58 1 TP7 ϤWHTϤ ᵾẺ Ẑ 5012 Keystone 

59 1 U1 HiperLCSϣESIP16/13 LCS700HG Power Integrations 

60 1 U2 ṳ Ẑ ϣ35 VϣCTR 80-160%ϣ4 -DIP LTV-817A Liteon 

61 1 U3 ICϣ ᴒ ᵩ  ADJ SOT-23 LM431AIM3/NOPB National Semi 

62 1 WASHER1 Ḧ  #4 SS FWSS 004 Building Fasteners 



DER-282 ⁿṇ LCS700HG  100 W LLC DC-DC  2011 ẹ 9 ᶔ 13 ᶒ 

 

 
 

 15 ϣṸ 42    

 

Power Integrations  

ϩ+1 408 414 9200   ϩ+1 408 414 9201 

www.powerint.com 

 

8  

8.1  

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 5 ï ϥ 

8.2  

 1 ϣ60 Hzϣ  3-2 ₭ 6-10 500 VAC 

ᴋố  
 3-2ϣ☼Ọ₥ᶴ   ,ᴠϣẚ 100 kHzףּ

0.4 VRMS Ṭᴠ  
440 mH ±5%  

  3-2ϣ☼Ọ₥ᶴ  1400 kHz ( ἥ) 

ᴋố  
 3-2ϣ₥ᵍ  5Ϥ6Ϥ7Ϥ8Ϥ9 ᵷ 10 ϣ 

ⱱ 100 kHzϣ0.4 VRMS ᴠ  
100 mH 

8.3 ῂ  

ṑ ⸗ 

[1]  ϩEFD30 Ferroxcube 3F3 ῂ ◙ ϥ 

[2]  ϩEFD30 ᶝḦϣ10  (4 ᴋố  x 6 ᴒố ) Ỵ  SMT ϥ 

[3]  ϩ ḥϩ3M #44 ◙ ϣ  3.0 mmϥ 

[4]  ϩ ϣ3M 1350F-1 ◙ ϣ12.2 mm ϥ 

[5]  ϩ ϣ3M 1350F-1 ◙ ϣ5 mm ϥ 

[6]  ϩ75/#42 ᷅  Litz ϥ 

[7]  ᴥṘᶝϣDolph BC-359 ◙ ϥ 

 
אָ ϩ Ḅ ᵩ ṇ ϣᶰ ẐẲṷ ῏ϥ 

10 

     WDG #1 
         36T 
   75/42 AWG 

     ᷅  Litz 

     WDG#3A 
           2T 
    75/42 AWG 

      ᷅  Litz 

             

 2 
8 

8 

  WDG #3B 
        2T 
  75/42 AWG 

    ᷅  Litz 
9 

3 

  WDG #2A 
        4T 
  75/42 AWG 

    ᷅  Litz 

 6 

  WDG #2B 
        4T 
  75/42 AWG 

    ᷅  Litz 

 7 

  7 

  5 
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8.4  

 

 

 6 ï ϥ  

8.5  ï ₂ 

 

 

 7 ï ₂ϥ 
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8.6  

 

ὼ ᷊ ϣ ṇᴻ ᴘ ᴋố ᴒố ₣ ᵐᴢ ᷁ ῂ

ḃ  0.5 mmϥẫ ☼ṕẚ Ḇ ᷃ᴢ  [3]ϣ ḣ Ḇ

 8 mmϥ 

WD1 
(ᴋố ) 

☼ṕ Ἃ ├ϣ ḣ  36  Litz  [6]  ~ 3 ϥṇ 1  [4] 

−╖ ϥ 

ᴒố ῂ  
ϣ  15ò  Litz ῂ [6] 2 ϣ שּ 2  Ὡᵬ ᷀ 

~65 ᾫ ϣ₣ ẍ ᷀ 1òϥ ᴋ Ἳ  6 ᵷ 7ϣḏᴋ  7 ᵷ 5ϥ 

WDG2A ᵷ WDG2B 

(ᴒố ) 

ẫ ☼ṕ  6 ᵷ 7 ├ϣẚ Ḇ ᵐ  4 ϣẫ ṕ₭  

7 ᵷ 5 ᾿ϥ  

 ṇᴋ −╖  [5]ϥ 

ᴒố ῂ  
ϣ  7.5ò  Litz  2  [6]ϥ שּ 2  Ὡᵬ ᷀ ~30 

ᾫ ϣ₣ ẍ ᷀ 1òϥ ᴋ Ἳ  10 ᵷ 8ϣḏᴋ  8 ᵷ 9ϥ 

WDG3A ᵷ WDG3B 

(ᴒố ) 

ẫ ☼ṕ  10 ᵷ 8 ├ϣẚ Ḇ ᵐ  2 ϣẫ ṕ₭ 

8 ᵷ 9 ᾿ϥ 

  1  [5] ᶰ−╖ ϥ 

ᾃề 

ᴋ ᷊ ᵍḚ ᷃ᶰ ϣⁿ  2  3 ᵐ ề  440 mH 

±5%ϥ ᷊ ϣ₥ᵍ ᵍḚ Ἃẚ ᴋố ϥ 

ᴥṘᶝ ( ṑ [7])ϥ 
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8.7 ṕ  

ᵀἢ 
 

 

ὼ ᷊ ϣ

ṇᴻ ᴘ ᴋố ᴒố

₣ ᵐᴢ ᷁ ῂ

ḃ  0.5 mmϥ  

  

 

ṑ [2] ⱬ ẚ ᶈ

ᴢϣⁿ  1 Ἃⱱḣ ϥ 

 
ᴒố ᷁ ᷀ 8 mmϣ

 20  3 mm  [3]ϥ

᷁

Ḧϥ 

.5mm 
.5mm 

8mm 
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WD1 
(ᴋố ) 

 

 

 3 ├ϣ  36 Ọ᷅

 Litz ῂ [6] ề  3 ϣ

₭  2 ᾿ϥṇᴟ

−╖  [4]ϥ 

WD2  
 

 

℗₣ Ọ᷅  Litz  [6]ϣ

ẍ ề 15 ᴺ ϥ ᴋ

₣ ṇ ◙₥ᶴ ṕῂ

᷀ ϥ ₣ ề 

~65 ᾫ ϥ₣ ẍ ᷀

ᴋ ᴺϥ 
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WD2A ↕ WD2B 

(ᴒố ) 
 

 

ἳṇᴢᴋ῍ Ọ᷅  

Litz Ṭϣ  6 Ọ

ṕ ᴋ  7 ṕ

ᴋ ├  4 ϥ₭  

7 Ọ ṕ ᴋ  5 

ṕ ᴋ ᾿ϥṇᴋ

−╖  [5]ϥ 

WD3   

 

℗₣ Ọ᷅  Litz  [6]ϣ

ẍ ề 7 ᴺ ϥ ᴋ

₣ ṇ ◙₥ᶴ ṕῂ

᷀ ϥ ₣ ề 

~30 ᾫ ϥ₣ ẍ ᷀

ᴋ ᴺϥ 
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WD3A ↕ WD3B 

(ᴒố ) 
 

 

ἳṇᴢᴋ῍ Ọ᷅  

Litz Ṭϣ  10 Ọ

ṕ ᴋ  8 ṕ

ᴋ ├  2 ϥ₭  

8 Ọ ṕ ᴋ  9 

ṕ ᴋ ᾿ϥṇᴟ

−╖  [5]ϥ 

ᾃề 

 

 

ῂ ☼Ọ ϥ  

 
ᴋ ᷊ ᵍḚ ᷃

ᶰ  [1]ϣⁿ  2  3 ᵐ

ề  440 mH ±5%ϥ

᷊ ⁪ᶪ−╖ϣ

₥ᵍ Ἃẚᴋố

 ( ᵍ ḣ )ϥ 

 
ẍ ḃ  

3.5 mmϥ 

ᴕ ϣ₥ᵍ

ᵍḚ 

Ἃẚ  

ḣ ϥ 
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ᾃề ( ᴢ ) 

 

ᴥṘᶝ [7]ϥ 
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9 ᷀  

 L1  L2  Micrometals T30-26 ᴢ ẍ 4  #22 AWG ϥ 

9.1  

 
 FL1ïFL2ϣ☼Ọ₥ᶴ  ᴠϣףּ

ẚ 100 kHzϣ0.4 VRMS Ṭᴠ  
536 nHϣ±15%  

9.2 ῂ  

ṑ ⸗ 

[1]  ᾘ ϩMicrometals T30-26  

[2]  ϩ#22 AWGϣḄ  
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10 LLC  

HiperLCS_041311Ϩ

 1.0Ϩ

Copyright Power 
Integrations 2011  

ᴕ  ᷀ Ἃ 
HiperLCS_041311_Rev1 -0.xlsϨHiperLCS  

᷊ Ϩ Ẻ LLC  

ᴕЗ ᴕ И 

VBULK_NOM   380 V  LLC ᴕ  

Vbrownout   280 V 

ϥHiperLCS ẚ ἥⱱỒ

ϥᵢ ᵟⱱ VBULK_NOM  65% 

ỵ 76% ᵐ ϥ ᴵ  65% 

Vbrownin   353 V ᴵ  

VOV_shut   465 V ᴵ  OV  

VOV_restart   448 V OV  

CBULK   69 uF 
₭ ῏ ᴵ ᴻ Ϩ

↕ Vbulkmin ᶰ ιᴵ  

tHOLDUP   21.8 ms ᴵ  

ᴕ LLC (ᴒố ) ᷀ ᴑᴒố  AC  

VO1 12.00  12.0 V ᶬ ᷀ ϥ Ồ ᷀ 

IO1 2.32  2.3 A ᶬ ᷀ ᴵ  

VD1 0.60  0.60 V ᶬ ᷀ᵍ ᴒ Ẏ  

PO1   28 W ᴋố  LLC ᷀ ᷀᷄  

VO2 24.00  24.0 V ᴒố ᷀  

IO2 3.00  3.0 A ᴒố ᷀  

VD2 0.60  0.60 V ᴒố ᷀ᵍ ᴒ Ẏ  

PO2   72.00 W ᴒố  LLC ᷀ ᷀᷄  

P_LLC   100 W ╖  LLC ᷀᷄  

LCS  

 Ỵ   LCS700  LCS  

RDSON ( ᴵ )   2.78 ɋ ☼  RDSON ( ᴵ ) 

Coss   125 pF ☼  Coss 

Cpri   40 pF ᴋố  

PCOND_LOSS   1.3 W ḛ 

TMAX_HS   90 deg C ᴵ ᶢ  

Theta J-HS   10.1 deg C/W ỵ ᶢ  (ⁿṇ Ử ) 

   103 deg C  

Ta ᴵ    50 deg C ᴵ  

Theta HS-A   31 deg C/W ☼ ᶢ 

LLC ↕  ( Ṇ ἁỊ ) 

Po   103 W ᷅Ὕᴒ ḛẚᵣϣ₃Ỵ LLC ᷀ 

Vo   12.60 V ᶬ ᷀ (᷅Ὕᴒ ) 

f_target   250 kHz 
☼  PFC ↕ LLC ᵪ ϥ66 kHz ỵ 

300 kHzϣ  250 kHz 

Lpar   340 uH 
⁪ ϥ( ẐẺ  Lpar = Lopen - LresϨ

ẐẺἥ  Lpar = Lmag) 

Lpri 440.00  440 uH 

ẐẺ ᴋố Ϩ ⱱἥ

ᴋố ↕Ἁ ↕ϥ Ṏϣ

Ỵ ṕ ẚ Vnom  80%  ZVS ḛ

ḫ  

Lres 100.00  100.0 uH 
ẐẺ Ἁ ◙ᴋố Ϩẫꞈ 

ṎϣỴ ṇⱱ K=4 

Kratio   3.4  
Lpar  Lres ᶚ ϥ  K ϣⁿ 2.1 < K < 11ϥ

ẩ  Lres  K<7 

Cres 3.30  3.3 nF 

Ἁ ϥ ἁ Ắ Ṇ ἁ ϥ

 LparϤLresϤCres ↕ n_RATIO_red_graph 

ϣ Ỵ  
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Lsec   1.358 uH 
ᶬ ᷀ᴋ Ἃ ᴒố Ϩ ⁪ ᴕ◙

ϣ ₭ f_predicted ☼ ꞈ  

m   50 % 
ᵩἩ  (ᴋố ỵᴒố )ϥ99% ṕ

ả᷊ẚᴋố  

n_eq   15.82  LLC ᵐ ᶚ 

Npri 36.0  36.0  
ᴋố Ϩẫꞈ ᴕ Ṏϣ Ỵ

ⁿ  f_predicted = f_target 

Nsec 2.0  2.0  
ᴒố  (ᶬ ᷀ ῎ Ἃ)ϥ ⁷  

BAC<=2000 ☼ἓ  

f_predicted   247 kHz 
ᴕ ↕ ᴠ Ϩ Ω n_Ratio 

↕ᴋố  

f_res   277 kHz Ἁ  (ṊἉ  Lres ↕ C ☼╖ ) 

f_brownout   192 kHz VBULK_MINϤ ᵪ  

f_par   132 kHz ⁪  (Ṋ Lpar + Lres ↕ C ☼╖ ) 

f_inversion   179 kHz 

ẚ Vbrownout ↕ ᴻ ϥ  HiperLCS 

ᴻ Ồ ϥỒ ᶰᴠ ἢ ẚ

ᵸẎ ᵣᵌ ἢ 

Vinversion   252 V 
ẚἥ ᵸẎ ᵐ ϣLLC ᵡṬ ᴻ

ᴕ ϥ ⁹ ⱱ Vbrownout 

Ọ ↕  

IRMS_LLC_Primary   0.68 A 
↕ ᴕ  (Vbulk) ↕ fnominal_actual 

ᴠ ᴋố Ọ  

 1 ( ἥᴒố

) Ọ  
  4.1 A  1 ( ἥᴒố ) Ọ  

ἥᴒố

Ọ  
  1.1 A ἥᴒố Ọ  

 2 ( ᴒố

) Ọ  
  2.3 A  2 ( ᴒố ) Ọ  

ᴒố

Ọ  
  1.4 A ᴒố Ọ  

Cres_Vrms   133 V 
↕ ᴕ ᴠ  AC Ọ

 

 - ( Ṇ ἁỊ ) 

ᴋố    36.0  ᴋố Ϩ ₃Ỵ  

ᴒố    2.0  ᴒố Ϩ ₃Ỵ  

 Lpri   440 uH Ϩ ₃Ỵ  

 Cres 3.30  3.3 nF 
Ἁ  (ẫꞈ ☼

Ṏϣ  f_res = f_target 

ἓ  Lres   100.0 uH ἓ  Lres 

ἓ  Lpar   340 uH  Lpar ἓ  

ἓ  Lsec   1.358 uH ᴒố ἓ  

 Kratio   3.4   Lpar  Lres ᶚ  

ᶚ 
  15.82  ἓ Ọ ᶚ 

 V ᵡṬᵸẎ   252 V ᴵ ᴢ ϣἥⱱỒ  ZVS ḛ 

f_res_trial   277 kHz Ἁ  

f_predicted_trial   247 kHz ἢ  

IRMS_LLC_Primary   0.68 A 
↕ ᴕ  (Vbulk) ↕ f_predicted_trial 

ᴠ ᴋố Ọ  

 1 ( ἥᴒố

) Ọ  
  4.1 A 

᷀ 1 Ọ ϣ ᷊Ḹ▒ 

ᾘϨיּ ᷀ 2 ᷀ 1 ᴢᶑ  AC  

ἥᴒố

Ọ  
  1.1 A ἥᴒố Ọ  

 2 ( ᴒố

) Ọ  
  2.3 A ᷀ 2 Ọ  

ᴒố

Ọ  
  1.4 A ᴒố Ọ  
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 ( ἅ ) 

 Ỵ   EFD30   

Ae   0.7 cm^2 ᴕ  

Ve   4.7 cm^3 ᴕ  

Aw   52.3 mm^2 ᴱ  

Bw   20.1 mm  

ḛ    200.0 mW/cm^3 
ᴕẚᵪ ↕ BAC ( ἋẈ kW/m^3) ῎

Ἃ ḛ 

MLT   3.7 cm ḦὩ῎  

N_CHAMBERS   2.0   

W_SEP   3.0 mm ᵩ  ( ề ḛ) 

᷄ ḛ   0.9 W ἓ ḛ 

Bpkfmin   119 mT ᴻ ᴋ  

BAC   185 mT 
AC ₭  (ẚ f_predictedϤVbulk 

ἅ ) 

ᴋố  

Npri   36.0  ᴋố Ϩ℗Ὶⱱ LLC  

ᴋố  42  42 AWG ṇⱱᴋố ἱ  

ᴋố

 
  0.060 mm  ( Ἃ) 

ᴋố  Litz  75  75  Litz ᵍ Ϩ ⱱ  Litz ᴋố  1 

ᴋố ᵩ    50 % 
ᴋố ᴱᵩ  - ᵩ ᴋố ợ

ᵩᶚ 

AW_P   22 mm^2 ᴋố ᴱ  

ᶺ    57% % % ᴋố ᶺ  (₦ ᴵ ᶺ  60%) 

Resistivity_25 
C_Primary 

  79.06 m-ohm/m  ( ┐/ᵦᶁ) 

ᴋố  DCR 25 C   105.25 m-ohm 25 C ἓ  

ᴋố  DCR 100 C   141.03 m-ohm ἓ  100 C  (  25 C ᷀  33%) 

ᴋố Ọ    0.68 A ☼ ᴋố Ọ  

ACR_Trf_Primary   225.65 m-ohm 
 AC  (ẚ 100 kHzϣ ᴠ) ᶰ 1.33 

ἓ ᷀  100 C  

ᴋố ḛ   0.11 W ẚ 85 C ᴋố ḛ 

ᴒố  1 ( ἥᴒố ◙ ᷀)  - ᷄ ḛ ⱱ῎᷊ᴒố  

᷀    12.00 V ᷀  (  AC ) 

ᴒố  1    2.00  ᴒố  (῎ Ἃ) 

ᴒố  1 Ọ  

( ϣAC+DC) 
  4.1 A 

᷀ 1 Ọ ϣ ᷊Ḹ▒ 

ᾘϨיּ ᷀ 2 ᷀ 1 ᴢᶑ  AC  

 (DC ᵡṬ)   2.66 A  DC ᵡṬ 

 (AC Ọ

ᵡṬ) 
  3.17 A  AC ᵡṬ 

ᴒố  1  42  42 AWG ṇⱱᴒố ἱ  

ᴒố  1 

 
  0.060 mm  ( Ἃ) 

ᴒố  1 Litz  75  75  
ṇⱱ Litz ᵍ Ϩ ⱱ  LitzϤ ẐẺ

 1 

Resistivity_25 C_sec1   79.06 m-ohm/m  ( ┐/ᵦᶁ) 

DCR_25C_Sec1   5.85 m-ohm 25 C ῎ Ἃ ἓ  ( ₁ ừ) 

DCR_100C_Sec1   7.84 m-ohm 100 C ῎ Ἃ ἓ  (  25 C ᷀  33%) 

DCR_Ploss_Sec1   0.44 W Ṋ DC ☼ ἓ ᷄ ḛ (₣ ᴒố Ἃ) 

ACR_Sec1   12.54 m-ohm 

῎ Ἃ AC  (ẚ 100 kHzϣ ᴠ) ᶰ 

1.33 ἓ ᷀  100 C ϥACR 

 100 C ᴠ DCR ₣  

ACR_Ploss_Sec1   0.25 W ἓ  AC ḛ (₣ ᴒố Ἃ) 

 1 ḛ   0.70 W ₣ ᴒố Ἃ  (AC + DC) ḛ 

Ọ    1.1 A ᷀ Ọ  

Co1 10.00  10.0 uF ᴒố  1 ᷀  

יּ    1.2 % ᴒố  1 ᷀ ᴢ ₭ יּ  
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ᴒố  2 ( ᴒố )  - ᷄ ḛ ⱱ῎᷊ᴒố  

᷀    24.00 V ᷀  (  AC ) 

ᴒố  2    2.00  
ᴒố  (῎ Ἃ)ϣAC ẚᴒố  

1 ᴢᶑ 

ᴒố  2 Ọ  

( ϣAC+DC) 
  2.3 A ᷀ 2 Ọ  

 (DC ᵡṬ)   1.5 A  DC ᵡṬ 

 (AC Ọ

ᵡṬ) 
  1.8 A  AC ᵡṬ 

ᴒố  2  42  42 AWG ṇⱱᴒố ἱ  

ᴒố  2 

 
  0.060 mm  ( Ἃ) 

ᴒố  2 Litz  75  75  
ṇⱱ Litz ᵍ Ϩ ⱱ  LitzϤ ẐẺ

 1 

Resistivity_25 C_sec2   79.06 m-ohm/m  ( ┐/ᵦᶁ) 

ᴒố  MLT   3.70 cm ḦὩ῎  

DCR_25C_Sec2   5.85 m-ohm 25 C ῎ Ἃ ἓ  ( ₁ ừ) 

DCR_100C_Sec2   7.84 m-ohm 100 C ῎ Ἃ ἓ  (  25 C ᷀  33%) 

DCR_Ploss_Sec1   0.14 W Ṋ DC ☼ ἓ ᷄ ḛ (₣ ᴒố ᷊ ) 

ACR_Sec2   12.54 m-ohm 

῎ Ἃ AC  (ẚ 100 kHzϣ ᴠ) ᶰ 

1.33 ἓ ᷀  100 C ϥACR 

 100 C ᴠ DCR ₣  

ACR_Ploss_Sec2   0.08 W ἓ  AC ḛ (₣ ᴒố ᷊ ) 

 2 ḛ   0.22 W ₣ ᴒố ᷊  (AC + DC) ḛ 

Ọ    1.4 A ᷀ Ọ  

Co2 10.00  10.0 uF ᴒố  2 ᷀  

יּ    0.8 % ᴒố  1 ᷀ ᴢ ₭ יּ  

ḛ  ᵌ᷅Ὕ₃Ỵ ḛ 

ᴋố ḛ (₃Ỵᴋ

ố ) 
  0.11 W ẚ 85 C ᴋố ḛ 

ᴒố ḛ   0.92 W ᴒố ᵍ ḛ 

ḛ   1.02 W  (ᴋố  + ᴒố ) ᵍ ḛ 

AW_S   22.25 mm^2 ᴒố ᴱ  

ᴒố ᶺ    13% % 
ᴒố ᶺ ợᵩᶚϨỌ᷅  Litz ₦

ᴵ ᶺ  60%ϣ ᷅  Litz  75% 

 

   320 ns  

יּ Ẻ Ỵ   2  
℗ יּ Ẻϩ1Ϥ2 ↕ 3 Ọ ⁪ỌᵌẈ

 

f_max   797 kHz ᴵᵣ ϣ℗Ὶⱱ ╖ 

f_burst_start   299 kHz 
יּ Ẻ ἥ ϣ ₁ ϥ יּ

ϣ ᵪ  

f_burst_stop   349 kHz 
יּ Ẻ ᴢ Ϩ יּ

ᶗ ᵪ  

DT/BF ᴢᶑᵩ

 
  7.21 ɋ  DT/BF ₭ VREF  

DT/BF ᴠᶑᵩ

 
  65 ɋ  DT/BF ₭ G  

Rstart 7.32  7.32 ɋ 
 - ᶰἉ ᶑẺ Ẑ ↕

Ϩ  FB ỵ VREF Ṇ  

░    0.0 ms 
░ Ϩẚᵪ ├ᵐ ░ ϥ ἥ R_START 

ᶰ ᷃░  

Rfmin   31.8 ɋ 
 VREF ỵ FB ϣṇᶰ ╖ ᴻ ἢ

ϨỒ ᷃ Rstart ḄῚ╖ f_MIN 

C_softstart 1  1.0 uF ϥ ᵟⱱ 0.1uF ↕ 10uF ᵐ  

Ropto   3.8 ɋ ṳ Ẑ Ἁ  

OV/UV ᴠᶑ  20.00  20.0 ɋ OV/UV ᵩ ᵍ ᴠᶑ  

OV/UV ᴢᶑ    2.92 M-ohm OV/UV ᵩ ᵍ ᴢᶑ  
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LLC ᵩ  

   1.91 A 
8  - ẚ ↕ Ḹ ᷊

 

ᾠ    3.44 A 1  - ẚ Ḹ ᷊  

LLC    47 pF HV ϣ ᶬ ềᵩ  

RLLC  20  18.6 ɋ LLC ϣẚ ᵍ  

IS    220 ɋ 
 R ᴢ ἥⱱ -0.5V ᴕ 

IS  

IS ּי

 
  1.0 nF 

IS Ϩ  IS ề

 

IS ּי

 
  724 kHz Ồ  IS  

ḛ  

LCS ḛ   1.3 W ḛ 

᷀ᴒ ḛ   1.4 W ἓ ᴒ ḛ 

ἓ ḛ   1.02 W  (ᴋố  + ᴒố ) ᵍ ḛ 

ἓ

ḛ 
  0.9 W ἓ ḛ 

ḛ   2.0 W ḛ 

ἓ ḛ   4.7 W ẚ LLC ḛ 

ἓ    96% % ἓ  

   104 W LLC ᴕ᷄  

ᴒố ᵷ ᵍᶈᵯ  
₴ἷ ᴒố  - ᷀⁪ḵ ỵ

₥ᶴ ᵩ 

V1   12.00 V ṑ ᷀  Vo1ϥ ιᶰ ᷀  

V1d1   0.60 V ᴒ  Vo1 

N1   2.00  Vo1  

V1_Actaul   12.00 V ᷀ 

V2   24.00 V ṑ ᷀  Vo2 

V2d2   0.60 V ᴒ  Vo2 

N2   4.00  Vo2  

V2_Actual   24.60 V ᷀  

ᵩ ẺἉ  ( ẐẺ ) 
ẫꞈⁿṇ ẐẺ ᵯᵡṬ ᵌ ṇ - ḵ ỵ

₥ᶴ ᵩ 

Lsep   100.00 uH ☼ ᵩ Ẻ  

Ae_Ind   0.53 cm^2  

   13  ᴋố  

BP_fnom   1501  
ṇⱱ ḛ  AC  (ẚ f_predicted ᵷ

) 

ᴋố    1.9 A ᴋố  

BP_fmin   2802  ϣẚ ᴻ  fmin  

   44 AWG ṇⱱᴋố ἱ  

 
  0.050 mm  ( Ἃ) 

 Litz    125.00  Litz ⁿṇ  

⁪    1  ṇⱱ ᶺ Litz ⁪ ἱ  

Resistivity_25 
C_Sep_Ind 

  75.4 m-ohm/m  ( ┐/ᵦᶁ) 

 MLT   7.00 cm ḦὩ῎  

 DCR 25 C    68.6 m-ohm ἓ  25 C  (₁ ừ) 

 DCR 100 C    92.0 m-ohm ἓ  100 C  (  25 C ᷀  33%) 

ACR_Sep_Inductor   147.1 m-ohm 
 AC  (ẚ 100 kHzϣ ᴠ) ᶰ 1.33 

ἓ ᷀  100 C  

ḛ   0.07 W ẚ 85 C ᴋố ḛ 

 
אָ ϩ ⱱᴒố  AC ᷀ ᾘẺϥḴ ᵍḵⱱ ᵍⁿṇ AC ϥ 
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11 ᶢ  

 
ṑ  ṑ ẏ 

1 ᶢ 

2 ὰ 

3  

4  

5 HiperLCS IC 

6 N/A 

7  

8 Ḧ  

 

 8 ï ϥ 

 

 9 ï ϥ 
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12  

12.1  ï 100%Ϥ50%Ϥ20% ᵷ 10%  

12.1.1  

PIN 
VOUT 

(24 V) 
IOUT 

(24 V) 
VOUT 

(12 V) 
IOUT 

(12 V) 
POUT 

 
(%) 

107.05 24.27 2.999 11.99 2.327 100.686 94.06 

53.97 24.24 1.503 11.99 1.164 50.389 93.36 

22.365 24.22 0.6027 11.99 0.4608 20.122 89.97 

11.985 24.22 0.3027 11.99 0.2266 10.048 83.84 

12.2 ᷀ṟᴰ  

℗ ᴠṻ ϣᴋ ᷀ ᴵ  (3 A)ϣḏᴋ ᴵ ᷀᷄  100 W ᴋ ϣ

ⱱ ᴵ ᵐ ᵌ ϥ 

12.2.1 ṟᴰ  

3 A ᵐᴠᶰ 12 V ṟᴰ  3 A ᵐᴠᶰ 24 V ṟᴰ  

VOUT 
(24 V) 

IOUT 
(24 V) 

VOUT 
(12 V) 

IOUT 
(12 V) 

VOUT 
(24 V) 

IOUT 
(24 V) 

VOUT 
(12 V) 

IO 
(12 V) 

25.31 0.0105 11.94 3 22.84 3 12.07 0.012 

25.25 0.0206 11.94 3 23.21 3 12.05 0.02 

25.21 0.0318 11.94 3 23.28 3 12.05 0.0314 

25.16 0.0514 11.95 3 23.35 3 12.04 0.0507 

25.08 0.1024 11.95 3 23.46 3 12.04 0.1008 

24.98 0.2506 11.95 3 23.64 3 12.03 0.251 

24.9 0.5014 11.96 3 23.79 3 12.02 0.4997 

24.78 0.9992 11.96 3 23.96 3 12.01 1.0016 

24.6 2 11.97 3 24.21 3 11.99 2.001 

24.49 2.645 11.98 3 24.29 3 11.99 2.324 

12.3 ᴵ  

 VCC ᴕ ᷃ +12 VDC ϣ ᷀  357.4 VDCϣ ẚ 283.9 VDC 

Ṇ ᷀  ϥףּ
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 ᾘיּ 13

13.1 ᷊ ↕ ϣ ἢ 

13.1.1 ɴ  380 VDC ᴕ  

  
 10 ï ᴋố  V-Iϣ ϥ 

ᴢϩᴋố ϣ῎  1 A 
ᴠϩHB ₭ᴋố ẙ ϣ100 Vϣ 

῎  2 msϥ 

 11 ï ᴋố  V-Iϣ ϥ 
ᴢϩᴋố ϣ῎  1 A 
ᴠϩ  (C11) ϣ100 Vϣ 

῎  2 msϥ 
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13.2 ᷀  

  
 12 ï ϥ 

ᴢϩᴋố ϣ῎  1 A 
ᵍϩ24 VOUTϣ῎  10 Vϣ 
ᴠϩ12 VOUTϣ5 Vϣ῎  10 msϥ 

 13 ï ϥ 
ᴢϩᴋố ϣ῎  1 A 
ᴠϩHB ₭ᴋố ẙ ϣ100 Vϣ 

῎  2 msϥ 

 

 

 14 ï ᷀ ϥ ϥ 

ᴢϩᴋố ϣ῎  1 A 
ᵍϩ24 VOUTϣ῎  10 Vϣ 
ᴠϩ12 VOUTϣ5 Vϣ῎  5 msϥ 

 

 




















