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EETFEM B FS E53FEN ON FANG6248
V1H oN -250mV -100mV -350mV -240mV
VTH.REG -70mV N/A -55mV N/A
0V ~228mV
V. -

TH.OFF oV N/A S0mV (Adaptive)
Tonmin 1us N/A N/A 200ns ~ adaptive
T0F|:_|\/||N 1.6us N/A N/A 200ns

Max'yDS 180V e[0\Y 100V 100V
sensing
Voo.onVop.oFF 6.0V/5.0V 4.5\/4.25V 4.5\/4.2V 4.5V/4.2V
Vpp Max 26V 32V 40V 30V
Gate Drive 0.1A source 0.35A source 1A source 0.7A source
Current 3A sink 4A sink 1.2A sink 1.4A sink
Gate Clamping 14V 11V 11V 10.5V
Max freq 300kHz 500kHz 500kHz 700kHz
Green mode 600UA max. 700uA 170uA typ. 350UA typ.
current
SOIC8
Package SOICS8E SSOP10 SO08 SOIC8
SOIC14
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22us Tonay=130ns Tsoftofi=1.26US
e o e < B R

Ton.d\y=1 35n Tsoft-off=1
il

____________________________ b it e AT LA o oY WSS BRI SIS
Gate1 Gate1 T\ 7T X
2V /div /T 2V /div ; ,m /"\ ,F’\e\ / T
//\\ P /‘\\ 7L Gate? VN - LN - LN
\\/ ] / I N 10 o \J

Gate2 | N | / \ |
2V/div J ' . o J 2V/div o - . Ly
VDS.peak:27-OOV Ds_peak=27.00V

......... S e RS Y WY P o I T e e e PO T E e YEPRPS  NPPTE SR (% (e L L S e

5v/div 2 i 1 v] 5V /div } Y
il i N

Vos2 ﬁ { [ { N Time Vbs2 ‘_/v\l L V1 1 Time
5V /div w - - 2/JS/dIV 1 5V /div w - 2[JS/dIV '
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FAN6248 EVT1

Tonay=1.52us  Tgeas=223ns Tonay=1.14pus  Tgeag=260ns
,,,,,,,,,,,,,,,,, B T TS U U S R P e e e
Gate1 / ‘1 f / '1 K’— ‘ Gate1 ‘ / Y / | /
2V / div - f i ‘ f , " AN ‘ / I ; )
: [ " | I ‘ / -
Gate2 | | | | | | { Gate2 | { I_Ij; f |
i \ ! -, ) B 3 i A / | H | )
2V /div 4 : 3 ) ¢ 20y o i = — . i
¥y o v
NO SR mis-trigger Vps peak=26.20V NO SR mis-trigger Vs peak=26.30V
P T S | B e e I T o S e Y ot ool e
Vst Vi J /\ﬂr W\ Vbs1 \,\'\r ) ; W\ I W\
5V /div P : i | 5V /div 1 : |
/\J Capacitive cAurrent spike l Capacitive current spike
] v A "
Vbs2 . : / Time Vbs2 = Time
T Al AT A i ; M 1l :
5V /div w 2us / div 5V /div w - 2us/div
N Ry = S o8 Ay =] S o
* Ton : RBRME, Tieaa : b * Ton (IRBIRMAE, Tgeaq /I
~7 ~7
e FN T4 FM
TOH.GNOT: 83ns Ton.err0r=750n
AR LA s o M T IR A e e ae RS A RS St . 00900 BSOS eSS IO G LS S R B B S I SN WAt O SO e . (N O Y S0 00 00 SO | NP A A |
Gatel Gatet
2V /div 2V /div T N
R, / o T / S~ /
ez PERTEETT—Rplpr—s o RE L N T ) A ——1 ]
2V/div g ANy — -y, e -y 2V/div g ol M ) \ i
v : 2 i
SR mis-trigger Vs peak=26.00V SR mis-trigger Vps peak=26.00V
_________ L L N R R IR F A o e O T RRRRE betttad sl at bbb o la.as _r
Vps1 VA | A,\I —\ Vos: -ﬂ\/\/\[ jv-w 5 \/\.,\
5V /div | i ] 5V /div i I
Capacitive current spike l Capacitive current spike
‘ A ‘ . | Al .
Vps2 _/VJ i | Time Vps2 A Time
Voo 2] J\/‘/ | - iV ! || -
Sv/div e ‘ 2us / div e g 1 2us / div

" Ton : ﬁm&- Tsoft-off
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FAN6248 EVT1

Gate1 Gatet
2V /div 2V /div
Gate2 Gate2
2V /div 2V /div
77777777777777777777777 \{DS.peakzizig-?\{i~777~~77~4A7~>~77777_

Vps1 Vps1
5V /div 5V /div

Vbsz. Time Vbsz. Time
5V / div 2ms / div SV /div 2ms / div

* Vps.peak=29.2V * Vps.peak=29.0V

SR FN SEAAFM

Gate1 Gatet

2V /div 2V /div

Gate2 Gate2

2V /div 2V /div

VDS.peak:28-3V
7 ey e fnr o emeese s 000 S T T O B T L L BT T B e XIS
Vbs1 Vps1
5V /div 5V /div
VDsz_ Time Vnsz_ Time

5V/div 2ms / div 5V/div 2ms / div

" VDS.peak=30'1V . VDS.peak=28-3V
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FANG2483}2{i

48

FAN6248HA

ggyg 9685 9690 9650 9589 gfmn g5y —
= - - s 63 gex7

96.82

9640 2544

96.29
96.13

a6

24

*96.13% @ 100% load, » 96.77% @ 75% load
* 96.85% @ 50% load, =9541% @ 25% load
4 points average : 96.29%

8343

Efficiency, %

a2

3044

1a 24 34 44 34 g4 Ta aa 4 104 lia 124 134 laa 154 164 174 184 194 204

System Specification
= Vin=390Vdc, Vo=12Vdc, 240W
= Primary controller : NCP1399AA, fs=110kHz at full load
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240 W demo, FANG6248HA

D4 u2 D5
MBRO540/SOD 123 MBRO540/SOD 123
GATE1 GATE1 GATE2 GATE2
2
J GND VDD
— _I M1 3 6
Ho FCB20N60/D2PAK VD1 VD2 l
R14 y | : 15
2213216 Vst vs2 = C12 T c22 223216
— 4 c21 680nF | NC |
VIN T c1 HB R18 T NC FANG248 T T
120u/450V 820/20 R19
820/2012
o D__I M2 Ti SRX35ER N
q FCB20N60/D2PAK 15
c2
15n/630V, pilkor 30 .
! l l
il
c3
/77 == 220p/1000 c13 c15
7 M4 2200u/1pV 2200u/1pV o
FDB946_F085/D2Pak 4 1
- c17 R23
|J Vo |J R 7k/20§§ 680nF/2012 9.1k/2012
L —cs GATEA q FDB94p6_F085/D2Pak GATEZ q i cl4 cte J
N 2200u/1BV 2200u/1BV
R16 R1
R1 Rs | c4 20k/2012 j 20k/2012
3W3216 K/3216 T 47n/2012
;F
R2 T B
1W/3216 D3
c7 MBR0540/SOD 123 us < * R21
6.8n/2012 D1 _d— FOD8178 1K/2012
ES1J/SMA < o N
c11 c18
R3 ut 50n/2012 4.7n/2012
1WM/3216 S R9 —2- AN HF
] HV  VBOOT V216 - e aln R24
4 752012
s NC1 HB . 22/3216 10k/2012 2~ AN——
PFCFB  MUP R22 c19 7
4
skip N ) —>HB d 56K/2012 47n/2012
N
R6 L5 12 4 us
R4 cs f0012012 LLCFB  MLOW —14— {0 5
14k/3216 <0n/2012 > AAA26] 11 D2
¢ LLces  GND MBR0540/SOD 123 TL431 R
- 10 E }
ovp vee R25
= R10 R12 2.4k/2012
4 PON PMOD VoD 22/3216 10k/2012
-
R7 R8 NCP1399AA c9 c10 T N
10k/2012 c6 cs 100k/2012 680nF/2012] 220/50V 4
1008012 [10n/2012
/77

- RGN
Vin= 390Vdc, Vo=12Vdc, 20A0, 240W, fs=110kHz (;# £ FT)
» LLC ¥4I 88: NCP1399, SR 154l 2%: FANG248HA
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DemoffPCB#%
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ua ©

T1

| / ‘ {

- +$

I d ) c1s
| R4
I ‘ 3 ° c1

c2
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FAN6248 EVB v0.31

2] Fras
[ K |o5

dL
O

Ed
re
0
&

g

§
cjd

@

* @ @

) 3 . i T I =
] 5 H l 7 o (iR cil __I
Lo : Rr20[] R22 g:% : B’ i !
; . M rR23[] J-]cie s C8 15 2
R24| | cC19 RB|i !
= e , e : Eﬁpggg ;A e
R
FANG6248 . ' o -
1] M2 |
Paglgy o g ’ E |
i [ | |
= LR 5 d [_ill.‘ i =
CAR1a[ ] 1] I > R12}
o] L4 R
_IFe ]
s » »
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Pin . . Barrier Tape
(Start — Finish) Wire Turns Winding Method ToP BOT Ts
0.19px50 Co
N — - - -
b 6—4 USTC 37 Solenoid winding
Insulation : Polyester Tape t = 0.025mm, 2Layers
15—10 0.109x75 .
N - - -
s 1358 USTC 2 Bifilar
Insulation : Polyester Tape t = 0.025mm, 2Layers
14—9 0.10px75 o
N - - -
s 1957 USTC 2 Bifilar
Insulation : Polyester Tape t = 0.025mm, 2Layers
15—10 0.10px75 .
Ns 1358 USTC 2 Bifilar ] - ]
Insulation : Polyester Tape t = 0.025mm, 2Layers
14—9 0.10px75 .
Ns 1257 USTC 2 Bifilar - - -
Insulation : Polyester Tape t = 0.025mm, 2Layers

= il SRX35ER (TDK)
= Ae=97 mm?2
= Lp=600uH
= Lr=95uH

« 23 g - SRX35ER-600 TDK K 6Y0112

6/15/2017
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/\Demo# PCB%h kil

D1

Q

R5
910Q
AAA

VVV

C1
2.2uF
m

R1
0Q

A
\AJ
l

22kQ

6/15/2017

o
GATE1 GATE2
GND VDD
VD1 VD2
VS1 V82

FAN6248HA -

FAN6248
DB V0.3

S1

ON Semiconductor

R7(H ]

- B2
- §3H: 20z
- #1434 FR4

- EE:1.6mm

« R~ 46mm X 32mm
= R1, R3: 0Q

* R2, R4 : 22kQ)

= R5, R6 : 910Q

=R7:1Q

= C2,C3:N.C.
= C1:2.2uF
= M1, M2 : FDB9406_F085
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Current flow

Quite place

Optimized drain sensing point

c1
2.24F
IL

VDD

8]

AN T -ﬁE

10
=z

- BB S

R1, R3:0Q

R2, R4 : 22kQ)

R5, R6 :

-HA hR7s: 820Q~910Q,
-LA, HB h7s: 680Q,
-LB h7: 470 Q

C2, C3: Jfi&
C1:2.2uF

:l VDD

FANG6248HA
Ehe: -

T N.C.

M1, M2 : FDB9406_F085
= AR
R 7E I B IR 4R FR AT B JO IR 7
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AR BIPCBH IR

*—LI}IJII\\:
— Q&Eﬁum ‘E‘B
. B

Current flow

Current flow

Goceccccccea-

— KERIE X B B 4= HSE E

Noisy place
Not recommend

Gate1 ] f-——_—“ / | r_-—— {

2V /div |
Gate2 : 1 | | - /
2V / QIV gt e eereemr eeemeecacin A 9d bl S e RPN bbbt ]
Noisy place :
sensing
W é
Vo il | Quite place §
2V/div E‘l sensing ,/ J Vorser=48mV PY A
1 : ‘n‘ﬁt:; v * Gx\”‘t‘f Tlme » 1
i 1 N 2us / div

“

ZEHEESH
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= BiETISE X B (8] SR¥E
— A {R$FF/NBIFE X BT[E] (200ns) , A% SR MOSFET# 4244
R /2 Y 52 i
— Al KA/ Ryon ISR MOSFET, ®RERAKZIRE SiB
— b E N F - mE—FEREIREER

= i =T - AT FEERISRIAE

- BT s/NFERE->E SR SEsHE

- SRE & BN —32 8 B & £ F0F2 E R 1R1E

VEfZE (SOIC 85| ) — 2 /D PCBZ 8] FR{IK R A&
iR MELIERR— FFUARIVIRINGE

= 58 KBV TAREE BN RE 1 — 1£800 WHIB I E R Gt
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