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Prototype Specifications Cafineon
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PCB Boards Layout: main power board and =
Control and Bias daughter boards (infineon
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Digital Control
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Efficiency plot at Vin=380Vdc e
(Bias consumption not included) Cnfineon
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50%Pmax Vin=380Vdc
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100%Pmax Vin=380Vdc Uilinzons
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Design procedure: input data (infineon.

- Vin _ nom
2 ’ Vout _ nom

n

n'Vo_min

Vin_m%

n‘Vo_max

Vin _ m%

M min = Kmin(Q,m, FX) —

M max = K ma(Q,m, Fr) =



Resonant tank components and related
resonant frequencies

B N=V,, om/(2XV,)=380/(2%12)~16

m L m=195uH
mLr=15.5pyH

B In=Lm/Lr=12.5
B Cr=66nF

(infineon
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gain

afineon

dc-gain curve (600W LLC hardware revision E02)
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Energy related calculations
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(ref. IPP60R190P6 device parameters) qlinean.
2\/5 . n ’Vo

=0.672A

Imag_min —

ﬂ«. 27[ ‘ ﬁW_ max* Lm

Enres_min = % . (Lm + Lr) . I2mag _ min — 951/11

| = Enves_min> Encap _max

Encap _ max — 5 . (2C0(€1")) -V 2ps _max = 9,‘[]
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QOSSI Imag,pkl tdead,minl tecs relatlonshlp

Im,pk t
IQZ(t) - Im, pk * (1 - _) V't < tecs C.
Lecs lecs = f(Rg,tot,Vgs, th, S)
IQZ(t) — O Yt 2 tecs ng
lowe
Im,pk
tdead ,min 1
'[ICHB(t)dt = 5 . Im, pk * fecs + Im, pk * (tdead, min— tecs) = 2 . QOSS, @ 400V
0
VBULK

tecs tdead,min
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Time related calculations -
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(ref. IPP60R190P6 device parameters) (Infineon

Imag_mmzz"/z- Vo _06724
T 27 fsw_max: Lm
Imag_maxzz.\/a' n.VO :166A
/4 27[ y ﬁw_ min® Lm
lecs 2 *(Joss, @ 400
ldead, min = + O . 130nsec
2 Im ag, max
Lecs 2 *(Joss, @ 400
tdead, max = — + O " ~311nsec

2 Im ag, min



Main transformer structure:
PQ35/35 core with TDK PC95 ferrite material

infineon

LLC main transformer
Core form and material | PQ35/35, PCY5 (TDK) Technical Data Sheet

Bobbin Epcos, B65882E0012T001 Customer : Part designation : Customer part number :
Primary inductance L, 195uH, measured between 2,3 and 4,5, other pins open Infineon Technologies SP-PQ 35/35

Leakage inductance Lix | 1.5uH, measured between 2,3 and 4,5, other pins shorted

Isolation voltage Viso 2500V s / 50Hz, 1min (between 2,3,4,5 and A,B,C)

. max. 43 .

Pin 1 ) O |Pin 12

Pin2 | O O |Pin 11 d |

Pin3 | o o |Pin10 45 EVIEVI EIV

¢ TOP VIE 5

Pin 4 o O [Pin 9 23 } = A ~

Pin 5 O winding direction © |Pin 8 ’ 0

Pin6 | O Pin 7 © 3

. [{s]
/
@ ENVAIV o ® ——
?in 4,5 4—{ Winding 4: 8 turns/ 2 times 90x0.1 Litz / 1 layer / tight H é WS rechts
|—( Winding 3: 1 turn / copper foil 0.5mm*20mm }—» C Al.’A” A‘ Il
B
Winding 2: 1 turn / copper foil 0.5mm*20mm }—J
[ 35540,3 max. 40 551
A L
sin2,3 —ﬂ Winding 1: 8 turns/ 2 times 90x0.1 Litz / 1 layer / tight }J Core / material / air gap PQ35/35/ K2008 or equiv. /0,25
H ; - o
Core Center Limb | Nominal inductance LI+LVI=195pH + 15%
I Ratio of transformation 8:1:1:8

Windings | Start | End Wire Turns Layers Method Dielectric slrength (50HZ/1s) 2,5kV (prim - sec)

1 23 Float | 2 times 90x0.1mm Litz 8 1 Tight 23 A

2 A B 0.5mm*20mm copper foil | 1 1 Tight Wil @ ® Wil

3 B Cc 0.5mm*20mm copper foil 1 1 Tight 8 Wdg. "1Wdg.

4 Float | 4,5 2 times 90x0.1mm Litz 8 1 Tigh 4x 45¢0,10 safety 200,50 Ci-Band

Leakage inductance max. 3uH
Connection of secondary copper foil: Xy ® ) B = . i
Wy, 1w
4x 45x0,10 safety 20¢0,50 Cur-Band
45 1 c

Operating temperature -25°C - 4125°C
Storage temperature -25°C - 485°C
Humidity- / application class F (DIN 40040)
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Resonant choke: RM12 core, material N87 e

LLC resonant choke

Core form and material | RM12, N87 (Epcos)
Bobbin Epcos, B65816C1512T001
Inductance L 14uH
o=
10.11 *
<:D<I
<X
Nt D)
=

7.8.9 e

ileflon tube

[Windings | Start [End [ Wire [Turns [ Layers [ Method
[N1 [7.89 [10,11 [ 120x0.1mm Litz e [1 | Tight

Technical Data Sheet
Customer Part designation : Customer part number :
Infineon Technologies SP-RM 12
max. 46 |
= =
I —1
. — _
== L, WSlinks
2| —
| — -
gl & 2
_
max. 255 | - 4.5+0.5
Core / material / air gap RM12 / K2008 or equiv. / 1.1
Nominal inductance L=14pH + 15%
7/8/9
Wi
-9 Wadg.
120x0,10 CuL-N
101
Operating temperature -25°C - +125°C
Storage temperature -25°C - +85°C
Humidity- / application class F (DIN 40040)
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