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ACDC DCAC ACDC
( 2 )

2
85276VAC
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190V 80V +13V +5V 6.2V 13V

EMI
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VOUT5 VOUT6

4

Vline 85 276 VAC

fline 50/60 Hz

VOUT1

VOUT1,fl

VOUT1,fs

VOUT1,line

VOUT1,load

I OUT1

100Hz Vline=230 VAC I OUT1=250mA

Vline=230 VAC I OUT1=250mA

10100%
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mADC

VOUT2

I OUT2

2

2

192.3 193.0
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193.9
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VDC

mADC

VOUT3

I OUT3

3

3

11.7 12.4

670

13.0

890

VDC

mADC

VOUT4

I OUT4

4

4

12.9 12.4
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11.7

890

VDC

mADC

VOUT5

I OUT5

5

5

6.3 6.3 6.4
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VDC
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I OUT6

6

6

5.0

43 50

VDC
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( )VOUT1 VOUT2
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90
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msec

%

W
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1

1 MOSFET

(ZVS) EMI

ZVS 2 LLC

DC 50%

Cr LLC

DC Lp

(OVP)

MOSFET (OCP)

80V

TEA1610
5

5.1

EMI
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PTC

( ) PTC

5.2 

MOSFET D1 D2 C1 C2(

2) dV/dt

MOSFET EMI

2    LLC

5.3

Lr Lp

Lp

Lr Lr (Lr_p) (Lr_s)

(Lr_s)(Lr=Lr_p+Lr_s) 6.67V 6.67V

( )

5.4

190V 80V

+13V 13V ( )

(CLC) +5V 6.2V +13V 13V
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5.5

TEA1610

90W

Z1( 7 ) TL431 IC1(CNX82A )

TEA1610 IRS TEA1610 (FM), FM

( ) MOSFETS MOSFET

50%

50%

TEA1610

6 (49dB) (100%) (10%)

Vout1( ) 260mV (10%) (100%)

288mV

7 Vout1 100Hz (62dB)

( )  63.6mV

8 77kHz (65dB)

43mV

1 4 8 Vout1



5.6

TEA1610 Vdd Vdd 4 MOSFET

MOSFET

C17

2.7V R4

(fmax) Vdd 13.5V
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( 600ms) Vout1(80V)

OCP TEA1610

C31 R11 R18 C22 D16

OCP

TEA1610

5.7

5.7.1 (UVLO)

Vaux (UVLO)

(Vout1) Vaux 12

C17 C20 Vaux UVLO

5.7.2 (OVP)

Vaux (OVP) Vaux

5.7.3 (OCP)

MOS FET

R35 D14 (SD)

OCP_

600mS SD 20 7

6

6.1
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IOUT1=30mA IOUT1=75mA IOUT1=150mA IOUT1=250mA

VOUT1

80V
80.0V 80.0V 80.0V 80.0V

30mA 193.0V 193.2V 193.6V 193.9V

75mA 192.7V 193.0V 193.2V 193.5V

150mA 192.5V 192.7V 193.0V 193.2V

VOUT2

190V

250mA 192.3V 192.5V 192.8V 193.0V

0mA 12.9V 12.9V 12.9V 13.0V

250mA 12.5V 12.6V 12.6V 12.7V

500mA 12.2V 12.3V 12.4V 12.5V

VOUT3

13V

1.00A 11.7V 11.8V 12.0V 12.1V

0mA 12.9V 12.9V 12.9V 12.9V

250mA 12.4V 12.4V 12.5V 12.5V

500mA 12.1V 12.2V 12.3V 12.3V

VOUT4

13V

1.00A 11.7V 11.7V 11.8V 11.9V

0mA 6.38V 6.38V 6.38V 6.38V

325mA 6.38V 6.38V 6.38V 6.38V
VOUT5

6.2V
650mA 6.32V 6.32V 6.32V 6.32V

0mA 5.03V 5.03V 5.03V 5.03VVOUT6

5V 50mA 5.03V 5.03V 5.03V 5.03V

1 (@Vline=230VRMS) VDC 6.3V 5.0V

Vline(VRMS) POUT(W) PIN(W) (%)

90 0 7.1 

42.4 54.0 79

85.6 102.6 83

230 0 8.8 
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42.4 54.7 78

85.6 103.4 83

276 0 9.8 

42.4 56.2 75

85.6 103.4 83

2 ( ) 6.3V 5.0V

Vline(VRMS) POUT(W) PIN(W) (%)

90 0 6.8 

44.3 53.7 82

89.3 102.3 87

230 0 6.7 

44.3 52.6 84

89.3 101.3 88

276 0 6.8 

44.3 53.2 83

89.3 100.4 89

3 ( )

6.3V

2 3

3 VOUT1 VOUT2
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2 3 ( )

  @ T =21

T =46                 T=25 ( )

T =45                 T=24

T =43                T=22 ( MOSFET )

TMOSFET =42           T=21

TMOSFET =46           T=25

T190V =46           T=25

T80V =41           T=20

6.2

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


AN99011_1

10

4

(@Vline=230VAC, IOUT=250mA)

5
(@Vline=230VAC, IOUT=250mA)
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6

(@Vline=230VAC, IOUT=25250mA)

7 VOUT1100Hz
(@VLINE=90VAC, IOUT1=250mA)
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8 VOUT177kHz

(@VLINE=90VAC, IOUT1=250mA)

6      288mV =49dB

7      63.6mV 100Hz =62dB

8      43mV 77kHz =65dB

6.3
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=_3
  = 4

9 Vin=85VAC

=_3

10 Vin=276VAC
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6.4 EMI

11  CISPR  13/22   (150kHz30MHz)  (@Vline=230VAC,ROUT1=273 ROUT2=659
IOUT1=293mA, IOUT2=293mA)
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6
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7 R34 24k

TEA1610 11 9 Za=BZX15V

OCP

Ra=33k  Rb=68k  TRa=BC548B    Ca=10 F_16V

( 20 )

OCP

8 PCB

dI/dt ( )
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dV/dt

C14 TEA1610 C5

1. ( )

AC ( TEA1610 C5)

(TEA1610 6 TR1 TR2 )

dV/dt (C10 C13 MOSFETS )

2. AC

AC ( )

3.

PCB (SGND) (PGND) 4 9

4.

5. C5 C28 C6 C11

6. (C2 L1 C3) P1 di/dt

HF
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9

( )

C1 C4 C28 2.2nF MKP 336 20% 250V C_B6_L12.5_P10mm

C2 Cres MKTP 330 20% 250V C_B10_L26_P22mm

C3 470nF MKP 336 20% 275V C_B10_L26_P22mm

C5 220uF PSMSI 057 20% 400V _3050

C6 47uF RLH 151 20% 250V _R19

C7 22uF RLH 151 20% 250V _R19a

C8 220nF MKT 368 10% 400V C368_I

C9 220nF MKT 370 10% 63V C370_C

C10 C13 470pF C655 10% 500V CER2_2A

C11 100uF RLH 151 20% 160V _R19

C12 22uF RLH 151 20% 200V _R16

C14 22nF KP/MMKP 376 5% 1000V C_B8.5_L26_P22mm

C15 C25 C29 100nF MKT 370 10% 63V C370_B
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C16 C21 22uF RVI136 20% 100V _R14

C17 100pF NP0 5% 50V C0805

C18 C19 100uF RVI136 20% 63V _R15

C20 47uF RSM 037 20% 63V _R13_m

C22 220nF MKT 465 10% 100V C_B4.5_L8_P5mm

C23 22nF MKT 370 10% 100V C370_A

C24 47nF MKT 370 10% 100V C370_A

C26 1uF RLP5 134 20% 50V _R51_CA

C27 4.7uF RLP5 134 20% 25V _R52_CA

C30 270pF C655 10% 500V CER2_1

C31 68nF X7R 10% 50V C0805

C32 1nF MKT 370 10% 400V C370_A

D1D2D4D6 BYW54 600V SOD57

D3D5D7D8 BYV27400 400V SOD57

D9D10 BYV27200 200V SOD57

D11D13 BYV27100 100V SOD57

D12 BAV21 SOD27

D14D15D1 1N4148 SOD27

D17 BYV27100 100V SOD57

F1 2A

IC1 TEA1610 IC SOT38_s

IC2 LM78L05AC TO92

L2L3L4L5 10 H TSL0709 10% TSL0707_2e

OC1 CNX82A CNX SOT231
P1 MKS3730_2p_

220V
MKS3730 MKS3730_2p_220V

P2 MKS3730_9p MKS3730 MKS3730_9p
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R1 3.3 AC07 5% 7W AC07

R2 47k PR03 5% 3W PR03

R3 12k RC01 5% 0.25 R1206

R4 39k RC01 5% 0.25 R1206

R7 470 SFR25H 5% 0.5W SFR25H

R8 130k RC01 5% 0.25 R1206

R10 120k SFR25H 5% 0.5W SFR25H

R11 15k SFR25H 5% 0.5W SFR25H

R12 62k SFR25H 5% 0.5W SFR25H

R13R18 1k SFR25H 5% 0.5W SFR25H

R14 2.7k SFR25H 5% 0.5W SFR25H

R17 3.3k SFR25H 5% 0.5W SFR25H

R23 10 SFR25H 5% 0.5W SFR25H

R27R28 4.7M VR25 5% 0.25 VR25

R30 330 SFR25H 5% 0.5W SFR25H

R31 6.8k SFR25H 5% 0.5W SFR25H

R33 120k SFR25H 5% 0.5W SFR25H

R34 24k SFR25H 5% 0.5W SFR25H

R35 68 SFR25H 5% 0.5W SFR25H

R36 n. m. SFR25H 5% 0.5W SFR25H

R37 0 SFR25H 5% 0.5W SFR25H

R38 1k 3296Y 10% 0.5W BO3296Y

R39 3.9 PR02 5% 2W PR02
TR1 TR2 PHP8N50E TO220

TR6 BD140 _ _ TO126

T1 ETD34 _ ETD34

Z1 X TO226AA
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Z3 BZX79C BZX79C 6V8 SOD27

10 ( )

1. 1995     « »    ISBN 0471047066

  M.K. D.

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


AN99011_1

24

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/

