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o {ESEMIESREEM
o MEBABMAMN ) Hl: v<15%

e BRI XN HIRE L sceass
Vinac-nom | Vbus-nom fswil @
220 Vac 418 Vdc 110KHz AT
Vo-nom lo-nom n 180uH @11A y = — i
54,5V 50.0 A 97% 6.0A.rms 'L A (e )

CCM Interleave PFC Tools
Discription Variable Names Vin min. Vinnom || Vin max
Input ms Voltage V_in_rms 176V 200V 220V 240V 264 V|
Output Voltage Vout 418V 418V, 418V 418V 418V
Output max Power Pout(max) 2725W 2725 2125 W 2725 W, 2725 W
PFC Efficiency n 95.4% 96.1% 97.0% 97.8% 98.8%
Reactor Induct L1,L2(assume) 180 uH 180 uH| 180 uH 180 uH 180 uH
Fixed Frequency Frequency 110 KHz 110 KHz 110 KHz 110 KHz 110 KHz
Input Sine PK Current I_in_ac_pk 230A 200A] 18.1A 164 A 148 A
Duty at Sine PK Duty_sin_pk 40.5% 32.3% 256% 18.8% 10.7%
Max Current at sine PK of L1 Imax(L1,L2)_sin_pk 140A 123 Al 11.0A 98A 84A
RMS current of each reactor Irms(L1,L2) 82A 72Al 6.5A 59A 53A
Input current ripple (I_L1+I_L2) Al(in)_pk 1.63 241 2.64 248 1.77
Boost Inductor Ripple/AC Current(pk-pk) |y 71% 12.0% 14.6% 15.1% 12.0%
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1,,,150%
¥ =9.6T - 10T

N = (

Prss = Pcore * Pooy =0.09 +0.22 = 0.3TW

AT= 11K
Ae Ve Acw Rt Ires.P-P fsw IP-rms
62 2790 65.8 35K/W | 232A | 110KHz 7A I
L [_pp_max N real N AL gap AB/2 — mERE
3 uH 35A 96T 10T 30 nH/N2 5.5 mm 0056 T B | % ?|8
real Acw/T Cu-Ae Length/T DCR Pcoil Pcv Pcore S I !
461 mm2 | 230 mm2 | 45.6 mm 45 mQ 022W | 33KwW/m3| 0.09wW ;;:EZ
AT 11 K
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FEE|/RITTH (3KW AC/DCEIR )

BELF vs. BRI (Typ.)
Vbus_min - Dmax
= 2Np: = — =5 CRLHE (Typ) a PQ3535
I T 0 7 R i P PV =07
7 1ot P CV-A B (f)sanz g
Vin_min : = i”
Vo — —5— Ton_ max mE /:/;?/ E
b= AB - Ae 1 e
PC95-PQ3532 (35) Winding Window
Ve Ae AL Width Height
17300 196 7320 104 22
Rt Tmax Ta-max AT — |Pmax-PQ35
15K/W 110°C 55°C 55K 3.67W
— Pcore — Pcv — AB — Np
50% 1.83W 106 KW/m3 0.248T 13.91
real Np < Np < Ns < ny
15T 153 6T <54 51
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FEE|/RITTH (3KW AC/DCEIR )

| width 8 [ 21

Height

real.Height 19.29 Cu-thick single-Cu n ( p)

10% NP | 0.67

8.83 A NP | 0.67

3.2 mmA2

0.4
0.4
0.5
0.4
0.5
0.4
0.5
0.4
0.5
0.4
0.5
04
0.5
0.4
0.5
0.4
0.5
0.4
0.5
0.4
0.5
0.4
0.5
0.4
0.5
0.4
0.4

0.2 5 (
0.25 2

p—

Insulation film ‘

J A
Jl 0.4mm
¥

28 26 —

e = 8mm
Ligugdy Ton_max
real. AB = — 2 z = 0.230T
Np - Ae

=15wakk 6T
e 1. 813W

g2 6T

Pcv =99 KW /m3 real.Pcore = 1.71W

=

Pecoit = PocrtPacr

strap length Irms
strap area DCR I::> P
pcu(100°C) PR
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FEE[/RITTH (3KW AC/DCEIR )

real. Pcore = 1.71W

[[ | 0.4
strap length lrms ’ !
strap area DCR P < 8 >
~ Pecu(100c) :> :> i/ an
_ |P L i
Dpen a \/ /(n-ﬂoﬂrfswz) B 0 229mm ; - By //
Q=Layer Thickness/D,,, - / /’// P
Q, = 0.20/0.229 = 0.87 e /7 3
Qs = 0.25/0.229 = 1.09 S0 Vs el
: ¢ : e
RAC-P =1.24 RDC-P & / L~ 0
Rucs=160Roce g1 V7 / o
Peoip = 0.40 * ( 1+1.24 ) =0.89 /, e
Pcois = 0.61* ( 1+1.60 ) =1.60 'a ,5 1 ) p 0
. Q=Layer Thickness/D,,,

P.. =P +Paq = 1.7142.49 = 4.
__Total _~ CORE _ COIL 1.71+2.49=4.2W Figure. 3-5 Eddy Current Losses -- R4o/Rpc
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TTEBG TN ( 3KW AC/DCER )
Prota = Pcore 1Pco = 1.71+2.49 = 4 2W

Pcore = 41% Py,
Pcoi =959% Py

AT = 4.2x15 = 63K HASH

READHEBRE :  Peore/Prow= 40%, 60%
e Results
PCORE/PTOTAL NP NS PCORE PCO]L PTOTAL AT
40% 18T | 0.15x82P | 7T | 0.20x82P 2.30 W 2.03 W 4.33W 65 K
50% 15T | 020x82P | 6T | 0.25x82P 171 W 2.49 W 4.20W 63 K
60% 12T 0.20x8 3P 5T 0.23x8 3P 1.02W 2.82W 3.84 W 58 K
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Bt R RBTHRFEARIBNE

- R 57 AV B T R i T 81 -
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3 SR R T A LT Rl

- Magnetics Technologies ~

Integrated] N EAS M
Magnetics = piepiis A

Hybrid | \(7" YN Bl Acoustic | {KERRF M
Technique  E&HEEA Technique | zERAR

L-l Trimming L-I N 32 F i Big Powder | X &4 M:l?-fﬁ*iﬁﬁ
TechniqueJ L-1 Trimmingi R Technique B ARSI

{KEMC ./ 14 Xl Edgewise | 19" 941 %3
Splke Blockeriz R TeChmque KIDEIIGT S

mh‘*‘im#.ﬂ&
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o3 it SRV RE T A T el
BEREAR., BEHBEAR. LltrimmingFR. SpikeBlockerFi/RZ

6KWIR & HZBECCM PFCHESE Al B /¢ Metegrated | [ Fiybrid
A, REE, RAR, SHEEE, EMCHFE % Magnetics | | Technique
LE-3 K. ST ¥ - F-2-F 2 ® L4 A T RACETHD |
o ﬂ}ﬁ_ﬁlﬁﬁﬁﬁ ThE B B i&.é\&f&ﬁﬁ%aﬁﬁtﬁ ﬁntn Core Ferrite + Powder Core
THD . THD rdi-
6.1% ' 3.3% Integrated Magnetic Reactor

sEceENnAEReENETE | |

400 "'_-_-,-\\ . L_:(__';I-"m]

Ferrite + Powder Core

Inductance L[uH|

108 = Hybrid core -230 L O N I S

1 I
@ [~ Integrated Magnetic Interleave PFC Reactor H
EU'”ErDHHz @ kW
a
o 5 1 1% n 5 0
O Biazl [A]
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BIERBAR, BEMHEEAR, LI trimmingfR. SpikeBlockerik R
REMSRIEAE

220Vac/380Vdc 1.5KW(@40KHz

| 150s —RPEMRR !

TiAMREFRME
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3 it SR BT AR i 0l

BEREAR., BEHBEAR. LltrimmingFR. SpikeBlockerFi/RZ

BHRNEMCEERR M (FIE)

-

i 4k 4k e
- 5% q '
. )
'\‘ T S e PN
1 ™
\
w IF Ir

L
T T

(& o

G e

CORE
Parasitic capacitorconstruction

LA RER N M EF IR

Inverter

BEMEEATESIV/ANBESHMHE

BRI E LWLCRM = £ 1MHz L ESMiEF E M S ik

BMEEE, BERNREEEMITIUR!

Input 220Vac f:40KHz
Output  380Vdc/3.

ll ,—0-0-\

Input 220Vac f:40KHz Block
Output  380Vdc/3.8KW
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BERBEAR., BEHBEEAR. L-ltrimmingFR. SpikeBlockerFi/RZ

\B/J

[ Edgewise ] Toroidal Edgewise Reactor
Technique ~

2"" —
L7 — BEl#92.0%2P
= —
= MEE1X6
- —7ER
150 .
S — @ b2.0%2P ‘
é —3iTE 16 1 A
; \ j \\
100 \1'\ \
. 04 / \ A\ N
. / \ /
0.01
v
{1 {1 { { { { {1 {1 " DC Bias | [Al I - {1 {1 {1 { { ﬁg [KH:I
o 0.001
] 50 100 150 200 250 100 1000 10000 100000
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Change the World (qza)
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