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4. material filled

Froterty Dislactric | Dissipati Electrical ragistivity Themml CTE
GonEtant on factor (D) conduetivity (ppmei)
tan d} Wimd

Material

Silieon (E1) 12 - 10% 125-.150 2545
Ahiming B-10 0,001 =10M 20-40 6,372
AIN 8,5-10 : B 150-260 1045
Eel) 7.9 <0,001 =101F 250-300 6325
Fic 20-40 0,08 =104 100-270 1048
lass .7 0,005 =10l 1620 5.9
lase-peraric 5.9 0.0025 =10t 1.0-2.5 17
Baaling glass 11.5 =102 06 6,3-7

It’s electricity non-conductivity thermal material.
Estimated: Silicon, Glass-ceramic mixed.



5. Pictures for all layes

(ALERER S &

FEPBRP FRERCEGD &7 ik

&y

—
i 1{'

& F

To P3 of the
part with 3
pins on
topside

C3

C4

Ci.Cc2

Bottom layer



Vin+ )
onnected to point 2

Short to Vout measured by multimeter

2nd layer(from botttom)



Short to
Point 2

_ 3h Iayer(from botttom)



Vip+

Vin-

2 gate
Q4 gate Q29

= connected

B _GLH
.
aihh Y B o i vl it v

4th layer(from bottom)



Connected
~to Vout
using
multimeter

Primary Vin-

Pointl

6th layer(from bottom)



Connect

8th layer(from bottom)



Point 2 Point 1

Primary Vin+

9th layer(from bottom) Primary Vin-

i

10th layer(from bottom)

Vout-

connected



Connected by
FET

Point 2

Primary Vin+

11th layer(from bottom)

Vout+

Point 1

Connected by
FET



Point 1

Point 2

% .
™ = g—_

P AT

l_i. Ji”. .....I...“......

Vout-

12th Iayer(frm bottonﬁ)




Vout+




top layer

1.transformer windings distribution:
layer
Primary: 3,6,9,12
Secondary: 2, 4,5,7,8, 10,11, 13
Layerl(bottom), Layer14(top) are components layers.

Q1~Q8 souces are in parellel

Q1.d, Q3.d, Q6.d, Q8.d gates in parellel

Q2.d, Q4.d, g5.d, q7.d gates in parellel

Q1,03,Q6,Q8, Drains are in parellel

Q2,Q5,Q7,Q4 Drains are in parellel.

S0 Q1,Q3,Q6,Q8 are in parellel and Q2,Q4,Q5,Q7 are in parellel

All FETs Drain pins are connected togather(layer 13), then tie to VVout-(layer 12),

Layer8: Q2d-Q4d-Q5d-Q7d are connected together by common copper.
Layer4: Q1d-Q3d-Q6d-Q8d are connected together by common copper.

2. Secondary transformer windings
Given current direction is from FET to Vout+



From Through To Cores crossed | Flux direction
layer | part Layer layer Part

13 Q2d 10 11 Vout+ T1,T2,T1 Left out,right in
13 Q8.d 10 11 Vout+ T3,T2,T3 Left in,right out
7 Q6.d 4 7 Vout+ T3,T3,T2 Left in,right out
7 Q4.d 4 7 Vout+ T2,T1,T1 Left out,right in
5 Q7.d 2 5 Vout+ T3,T2,T3 Left out,right in
5 Qld 2 3 Vout+ T1,T2,T1 Left in,right out
11 Q3d 8 11 Vout+ T1,T1,T2 Left in,right out
11 Q5.d 8 11 Vout+ T2,T3,T3 Left out,right in

3.Primary transformer windings
Given current direction from Q1,Q2 to Q3,Q4
Layerl4 Q1.d,Q2.s->layer 12T2,T1,->layer 6 T1,T2,T3,->layer3 T3 ->capacitor.

Magnetic flux direction: left in, righ out

capaciotr->layer3 T2,T1,->layer9, T1,T2,T3,->layer12,T3->layer 14 Q3.5(Q4.d)

Magnetic flux direction: left in,righ out

4. schematic of power stage
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