
R8

15300

R9

31620

R10

510

U2

CNY17-2

U3

TL431A

D5

R5

10K

R12

1k

C4

47n

R19

1k

R20

22k

C13

220n

D14

D

D17

D

D18

D

D19

D

C8

100n

R11

1K8

R16

12K
D3

D

L4

1m5

C14

22µ

D4

D C16

22µ

C17

100n

R22

10k

C1

3µ3

C2

10n

D2

C6

10µ C7

220n

R6

3R3

R7

3R3

R13

10k

R14

10k

D7

D8

D13

1N5819

D15

R15

10R

D16
R17

330k

R33

330k

R34

10

M1

M4

D20

C9

10µC10

220n

R35

3R3

R36

3R3

R37

10k

R38

10k

D21

D22

D23

1N5819

D24

R39

10R

D25

R40

330k

R41

330k

R42

10

M5

M6

L3

2.18m

L6

256µ

L7

256µ

D26

D

D27

D

D28

D

D29

D

D30

D

D31

D

D32

D

D33

D

R43

150

C11

180p

R44

150

C12

180p

R45

150

C15

180p

R46

150

C18

180p

C20

470µ

C21

470µ

L8

113µ

L9

113µ

C25

220p

D36

D

C5

180µ

L10

338e-6

M7

NMOS

C26

1µ

R47

22k

R48

4R7

C3

1µ

C27

100n

R1

51k

R2

47k

C28

100n

R50

510k

R51

510k

R52

5k1

C29

10n

R53

510k

R54

330k

R55

330k

R56

270k

R57

220k

R58

7k5

C30

100p

C31

3µ3

R59

0.03

R61

220k

R62

220k

R63

250k

R64

8k2

C32

2µ2

D37

1N4148

R65

12k

C33

2µ2

C34

220n

D38

D

R21

51k

C22

2n2

D10

D

C23

3µ3

R26

1k3

R3

91mR

R4

91mR

R27

220

C19

C

R18

250k

R23

750k

C24

2µ2

D1

M2

NMOS

R24

10

R25

250k

R28

250k

K1 L8 L9 0.98

SIMPLE PFC & FULL BRIDGE SMPS FOR  CLASS AB AMPLIFIER SUPPLY.(330W Continuous)
Vin = 90-265VAC;     Vout = +/-40V at 330W

+40V

-40V

0V

330W
(Can deliver 
continuously)

10V
SOT23

BIAS REGULATOR

INPUT FILTER
(Common mode choke,
X caps, Y caps, 
also Fuse, MOV)

MAINS 
INPUT
(90-265VAC)

Mains Bridge Rectifier
DFB25100 by Fairchild
(1KV)
-on heatsink

S S

S S

D FB

BP

LNK305P
Inductor, 1.5mH,

SRR1208-152KL
550mA sat, 2R35,

360mA RMS.

12V

66KHz

X7R, 25V,
1210

X7R, 25V,

1210

Output Voltage
Regulation
(isolated)

VCC

IN_HI

IN_LO

GND DRV_LO

BRIDGE

DRV_HI

VBOOT

Ultra-Fast,
400V

VCC

IN_HI

IN_LO

GNDDRV_LO

BRIDGE

DRV_HI

VBOOT

Ultra-Fast,
400V

NCP5181
Bootstrap high-side
FET drive IC

NCP5181
Bootstrap high-side
FET drive IC

Coupled
inductor

Current mode
PWM controller.

VIN

UVLO

REF

RT1

RT2

RES

SS

PGND AGND

FB

COMP

CS

RAMP

OUTB

OUTA

VCC

LM5037

FULL BRIDGE
TRANSFORMER

Thrsh=1V25

0N at 361V to 388V depending on
LM5037 tolerance.

(-with 470K,470K,510K, 5K1)
Back  OFF at 326V to 353V

(again depend on tol.)

RT2=47K=235ns ded time

RT1=51k=117688Hz
(RT2=47k)

GND

VM

CS

BROWN OUT V(control)

FB

VCC

DRIVER

385VDC

NCP1654BD65

65KHz

1
M

E
G

1
5

Filter just enough for 
smooth sine on VM pin
and no more.

Boost inductor is 36 turns on a TDK PQ50/50
ferrite core (N92 material). [B65981A0000R092]

This is centre-post-gapped to 1.8mm.
(Gap size worked out by adjusted reluctance calculation...need to check
inductance with winders)
The inductance is to be 338uH.
The winding  is made of 2 paralleled strands of SWG21 
enammelled  copper wire.
(2 full layers of 16 turns and 4 turns on the 3rd layer.)

Single layer Mylar tape between each layer.
Allow for Peak coil current is 9A4.
I(rms) = 5A2
(Switching frequency of SMPS is 65KHz)
Requisite layers of tape between layers for isolation.
PQ50/50 core is 50x32x50mm.

12V

FULL BRIDGE TRANSFORMER:
Ferrite core set is Epcos/TDK ETD44/22/15 (Material = N87) (Part number = B66365G0000X187)
Centre leg is gapped to 0.1mm.
Lpri=1.9mH; Lsec1 = 211uH; Lsec2 = 211uH.
Primary is 36 turns In total, Secondary is 24 turns in total.
(Enammelled copper wire is used)
There are 4  full layers altogether. (no fractional layers)
There are 2 equal primary layers & 2 equal secondary layers.
These interleave each other..PRI/SEC/PRI/SEC
(This reduces leakage)
Each primary layer is 18 turns of 2_strands_of_SWG25.
Each secondary layer is 12 turns of 2_strands_of_SWG21.
This makes as full use as possible of the bobbin length.
(obviously there are 3mm margins for isolation purpose.)
The requisite isolatory tape layers are used between layers.
Primary current is 1.8A RMS; Secondary current is 2.6A RMS
Leakage measured at primary with secondaries short circuit
should be no more than 30uH. (k>0.992).
(Leakage should be as low as possible.)
Allow for peak primary magnetising current of 0.7A peak
(Switching frequency of SMPS is 117KHz)
Requisite layers of tape between layers for isolation.
The primary coil current puts the field the opposite direction
to that of the secondary coil current.
ETD 44/22/15 core dimensions are 44x45x15mm.

450V

VREF=2V5

PFC STAGE
(Continuous conduction mode) FULL BRIDGE SMPS

1206

1206

1206

1206

1206

1206

1206

1206

1206

1206

1206 1206

UVLO Ensures Full Bridge does not

start until PFC has got into 
regulation. (-with a little help

from the LM5037 soft start)

Polyprpylene
500V+

12V
Each diode
carries 2A average.

Coupled inductor is TDK/Epcos PQ50/50 Core set 
(N92 material). (Part number = B65981A0000R051)
Centre leg gapped to 0.7mm. 
Each coil measures 113uH with the other open.
Each coil is 1 layer of 15 turns of 2_strands_of_SWG21 
Enamelled copper wire.
Put a layer of mylar tape between the layers.
Peak current in each coil is 5A3.
(Thus no saturation at twice this current)
RMS current in each coil is 4.2A RMS.
(Switching frequency of SMPS is 117KHz)
Requisite layers of tape between layers for isolation.
Both coils put the field lines in the same direction in 
the core.
PQ50/50 core is 50x32x50mm.

Ultra-Fast Diode

600V, 35ns, SMA
ES1J

Ultra-Fast Diode
600V, 35ns, SMA

ES1J

Ultra-Fast Diode
600V, 35ns, SMA

ES1J

Ultra-Fast Diode
600V, 35ns, SMA

ES1JUltra-Fast Diode
600V, 35ns, SMA

ES1J

Ultra-Fast Diode
600V, 35ns, SMA

ES1J

Ultra-Fast Diode
600V, 35ns, SMA

ES1J

Ultra-Fast Diode

600V, 35ns, SMA
ES1J

15V

15V

15V

15V

Ultra-Fast Diode

600V, 35ns, SMA
ES1J

Ultra-Fast Diode
600V, 35ns, SMA

ES1J

Ultra-Fast Diode

600V, 35ns, SMA
ES1J

MOSFET, TO220,
IPP65R045C7,
92nC, 45mR, 700V
On heatsink

MOSFET, TO220,
IPP65R045C7,
92nC, 45mR, 700V
On heatsink

MOSFET, TO220,
IPP65R045C7,
92nC, 45mR, 700V
On Heatsink

MOSFET, TO220,
IPP65R045C7,
92nC, 45mR, 700V,
On Heatsink

BOOST
INDUCTOR

MOSFET
IPW65R045C7
650V,45mR,93nC
On Heatsink

Dual Ultra Fast Diodes,
VS-60CPU06-F,

Common cathode
TO247, 27ns 600V,

-On heatsink

Ultra fast diodes,
Dual common anode,
TO247, 600V, 23ns,
APT30D60BCA,
On heatsink

1W, Axial 1W, Axial

1W, Axial

1W, Axial

Mica, 450V+ Mica, 450V+

Mica, 450V+ Mica, 450V+

Ultra Fast Diode
UHF10JT,
ITO-220AC,
25ns, 600V
-On heatsink

Diode,600V,DO15,Axial

Y Capacitor

15V

Inrush resistor and
delayed shorting FET

Half sine voltage 'pulses'

1206

1206

1206

2W, Axial

NFET, 650V,
STY145N65M5,
15mR, TO247

Y14740R03000E0W
30mR, CSM3637 series

The feedback compensation has not been completed
yet..this is still "work to be done". Also, a loop injection resistor
should also be added so that a gain/phase analyser can be hooked 
up for assurance of the feedback compensation calculations.
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