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Rank Company Market Share
1 Samsung 15.4%|
2 Intel 14.4%
3 SKHynix 75%
4 Micron 6.1%
5 T 32%
6 Toshiba Memory Corp 2.3%
7 STMcro 20%
8 Infineon 1.9%
9 NXP 1.9%
10 Renesas 1.4%
11 Sony 1.4%
12 Analog Devices 1.3% P 4 ox aox

e oo
14 Microchip 1.1% IIIIIIQ“ 222 s 17% 14% 1.9% 1.2% 4% 1.1% 1.1%
15 Skyworks Solutions 0.8% I .
16 RO oo . 11 l!lllI---!
17 Toshiba 0.6% § fe§i§ic¢ °§§§§§ §
18 Nanya Technology 0.6% 3 : : L . E : 5 :2
19 Qonvo 0.6% :
20 Robert Bosch 0.5%
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r/sS

ABLEF3/EMOSFET - 2Kk#i%E X

Easy Driver Version FRFET Version

« High efficiency » Hard/Soft Switching « Soft switching topologies
« Hard Switching Topologies Topologies « Better system reliability
+ Reduced Qg and Eoss + Easy to drive . Small Qrr and Trr

+ Low EMI and Voltage spikes

> * Robust diode ruggedness
* Internal Rg and optimized Cap

ij
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_________ —_—— e ast Recovery MOSFET
(FRFET")




15mQ
17mQ
23m0
29mQ
40mQ
67/70mQ
80mQ
99mQN

125mQ

165mQn

180/190/199mQ

250/260mQ
360mQ
600mQ
900mQ
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650V HHLES

Released
Engineering Sample available
In Development
Planning
(Sample Date/Release Date)
FCBO7ONG5S3
FCBO99NS5SI
FCB125N65S3
NTI125NEXXXXX
(Sep/Oct'z0)
NTI165N6XXXXX
(Nov/Dec'20)
FCB199NG5S3
NTI199N8XXXXX
(Sep/Oct'20)
FCD26ONE5S3 FCB260N85S3
FCDJIBONE5SIR0
FCU3IGONE5S3IR0
FCDE0ONS5SIR0
FCUBOONB5S3R0

FCMTO80NS5S3

FCMTO93N65S3

FCMT125N65S3

FCMT180N65S3

FCMT250N6553

FCMS380000XX
(Mayidunzy) FOMTI60NGSS3

FCMSB0XXXXX
FCMS900XXXXXX
FCMS1400NOMXXX

"('W""’ oxxmm FCPOBTNG5S3
NTBL080XXXXX
(Nov/Feb'21)
NTBLOSOOUNX

(NoviFep21) | CTUIINGSS3

FCP125N65S3
FCP125N65S3R0

FCP165N85S3
FCP185N65SIR0

FCP130N65S3
FCP190N65S3R0

FCP260N65S3
FCPJIBONE5SIRO

FCPGOONE5SIR0

23 S IXSIMOSFET 7= 531 %

| PKG | D/IPAK | D2/I12PAK TOLL | TO-220 | TO-220F | TO-247 |TO-247-4L | POWER-247]

RDS(on) S /’ ”//a ) ‘ ‘ %

> e *

FCPFOS7NG5S3

FCPFO99NE5S3

FCPF125N65S3
FCPF165N85S3L1
FCPF165N65SIROL

FCPF190N65S3L1
FCPF190N65S3ROL

FCPF250N65S3L1
FCPF250N65SIROL

FCPFJI60NE5SIROL

FCPFBOONSSSIROL

FCHO23N65S3

FCHO2UXXXX
(Mar/May'20)
FCHO40N65S3
FCHDO40NE5S3

FCHOB7N6B5S3

FCHO93N65S3

FCH125N65S3R0
FCHD125N65S3R0

FCH165N65SIR0

FCHD180N65S3R0

FCY015N65S3
(Feb/Mar'21)
FCY017N65S3
(MariApr'21)
FCHO23NB5SIL4
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650V #H4 E 3 PFEMOSFET r= ik

| PKG | DPAK | D2PAK | Power88 | TOLL TO-220 TO-220F TO-247 TO-247-4L | POWER-247

sy B B @ o //’ /% ’ K ;

s NTY0 15N XX
elexs ’
15/17mQ  Engineering Sample available N&ﬂm
In Development :
Planning (Q4/Q4°21)
19mQ NTHLO1ONXXXXX NTHALNO19MOOON
(Sample Date/Release Date) (Apr/Jul’'20) (Aug/Nov'20)
40ma NTHLO4ONXOOX NTHALNOAONXOOOX
(Sep'20/Jan’21) (Aug/Nov’'20)
NTBOSSNYOOOXX NTBLOSONIXOOOX NTHLOSSHOO0(
NTPO67NXXOXX NTHLOB7NXXXXX NTHALNOG7NXOOOOX
g4/ 81mo bbb ool (Jul/Aug’20) (AugiOct20)  (Sep/Nov'20)
95mQ NTBO095Mooox NTMTO09SNE0000L YTBLOISNYOO0: NTPO9SNNOOOMX NTPFO9SNGY000K NTHLOSSNy000K NTHALNOSSHOOOK
(Q4/Q4'21) (SeplJan'21) (OctiJan’21) (Jul/lOct'20)  (Aug'20/Dec’'20)  (Sep/Ort'20) (Sep/Nov’20)
125ma NTMT12500000C NTBL125N)000XC NTP125N000OKX  NTPF125NEnnoy NTHL 125000
(Sep'20/Jan’21) (Oct/iJan’21) (Aug/Oct'20) (Sep’'20/Dec'2v) (Sep/Oct’'20)
165mQ NTP165NXOOO(X  NTPF165N0OXX  NTHL165NX00XX
(Aug/Oct'20)  (Oct'20/Dec’20) (Q2/Q2'21)
190mQ NTB190N)0000C NTMT190M00OXX NTEL120N000X NTP190NOOOXX NTPF190M0000C  NTHL190h0000¢
(Q4/Q4°21) (Jun/Oct’20) (Q2/Q2°21) (Jun/Sep'20)  (Jul'20/Nov’20) (Sep/Oct'20)
250mQ NTD250P00KX NTPF250N000X
(Aug/Dec’20) (Aug/Nov'20)
360mQ NTD360D000XX NTPF360NO00X
(Aug/Dec’20) (Aug/Nov'20)

10
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650V B4 SE IR E MOSFET 7= i AL k)

[ PKG | D2PAK | Power88 | TOLL T0-220 TO-220F TO-247 TO-247-4L

&

<&

RDS(on)
2TmQ Released
Engineering Sample available
33mQ In Development
Planning
40ma (Sample Date/Release Date)
50mQ
65mQ
82mQ NTBO082N65S3F
NTMTO90N6HXXX
90/95mQ NTBO9SNESSIHF (Jun'19/Jul’20)
NTMT110NGXXXXX
110mQ NTB110N65S3HF (Aug/Sep'20)
NTMT150N6XXXXX
150mQ NTB150N65S3IHF (Aug/Sep'20)
NTMT190NEXX00X
190mQ NTB190N65S3HF (Aug/Sep'20)
290mQ
400mQ

y

NTBLO82NGXXXXX
(Jul/Nov’20)

NTBL095NEXXXXX
(Oct'20/Jan’21)

NTBL19ONGXXXXX
(Oct'20/Jan'21)

7

NTPO82N65S3F
NTP082N65S3HF
(Mar/May'20)

NTPO95NGSS3HF
NTP110N65S3HF
NTP150N65SS3HF

NTP190N65S3HF

Re

NTPFO82N65S3F

NTPF110N6SS3HF
NTPF150N65S3HF

NTPF190N65S3HF

NTPF290N6EXXXXX
(Apr/May’'21)
NTPF400N6SXXXXX
(Apr/May’21)

2 @

NTHO27N65S3F
NTHLO27NGES3HE NTH4LO27N65S3F

NTHLO33N65S3HF

NTHLO40N65SIF
NTHLO4ONGSSIHF
NTHLDO40NG5SIHF

NTHLOSON65S3HF

NTHLOG5NG5S3F
NTHLOB5SNXXXXX
(Mar/Sep'20)
NTHLOB2N65S3F
NTHLO82NEXXXXX
(Mar/Sep'20)

NTHLO95N65SIHF

NTH4LO40NB5S3F

NTHL110N65S3F

NTHL190N65S3HF

11
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650V #4535 WESIMOSFET 4o K M FH

* Well balanced switching » Ease of use + Ease of use
behavior
* Lower Ry oy, / Same « High Power Density * High Power Density
Packages « Less paralleling MOSFET « Less paralleling MOSFET
*» Lower FOM » + High System Efficiency + High System Efficiency
* Ros(on) max. X Qg yp. .
- * Improved Light Load * Improved Light Load
« Lower Eoss Efficiency Efficiency
« Robust body diode * High System Reliability + High System Reliability

« 650V * Improved Safety Margin * Improved Safety Margin

12
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600V 4 E 21 5 IKFIMOSFET
® AL Sk

| PKG |  DPAK | T0-220 TO-220F T0-247
RDS(on)/ Qg /Rg - % % ’
41mQ 1 285nC 1120 FCHO41N6OE
70mQ/ 128nC 1 0.60 FCHOTONGOE
99mQ)/ 88nC / 0.60 FCPO9INGOE FCHO99NGOE
125mQ / 75nC 1 350 FCP125N60E FCH125N60E
165mQ / 57nC 16.00 FCP165NGOE FCH165N60E
FCPF190N60E
190mQ / 63nC /5.00 FCP190NGOE SIEE L
FCPF260NGOE
260mQ / 48nC /5,80 FCP260NGOE R
FCPF380N6OE

380mQ0/34nC/6.00 FCD380NGOE

FCP380NGOE

FCPF380NGOE_F152 (Narrow lead)

13
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600V B4 B2 HREMOSFET
® Tk
| PKG | DPAK | IPAK [ Power88 |  TO220 | TO-220F |  TO-247 |

RDS(on)/ Qg -5 - <& %’ % %

43mQ/ 163nC FCH043N60
72mQ / 95nC FCHO72N60
104mQ / 63nC FCP104N60 FCH104N60
130mQ) / 54nC FCP130N60 FCH130N60
170mQ / 42nC FCP170N60 FCH170N60
FCPF190N60
190mQ / 57nC FCP190N60 FCPF190N60_F152
199m@q) / 57nC FCMT199N60
299mQ / 39nC FCMT299N60
FCPF380N60
380mQ /30nC FCP380N60 FCPF380N60_F152
400mQ / 28nC FCPF400N60
FCPF600N60Z
600mQ /20nC  FCDG600N60Z FCP600N60Z FCPE60ON60ZL

900mQ/20nC  FCD900N60Z FCU900N60Z
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800V H4EMOSFET

___PKG | DPAK | _IPAK | D2PAK | T0-220 TO-220F T0-247

RDSn)/Qg 4 - /’ % % ’
60mQ/ 270nC FCHOGON8O_F155
85mQ / 196nC FCHO85N80_F155
220mQ/ 78nC FCP220N80 FCPF220N80

290mQ/ 58nC FCB290N80  FCP290N80 FCPF290N80

400mQ/ 43nC FCP40ONS0Z PP A0ONSOaL 1

650mQ/ 27nC FCP650N80Z FCPF650N80Z

850mQ/22nC  FCDBSONSOZ  FCUS50NSOZ FCPB50N80Z FCPF850N80Z

1300mQ/162nC  FCD1300N80Z FCPF1300N80Z

2250mQ/11nC  FCD2250N80Z FCU2250N80Z FCPF2250N80Z

3400mQ/74nC  FCD3400NS0Z FCU3400N80Z

4300mQ 1 6.8nC FCUA4300N80Z FCPF4300N80Z

15



SJ-MOSFET #7423t (1)

‘ :

16 N 60 N E Body diode Type
»| *Empty : Normal FET
L +F : FRFET

SuperFET®1/ SupreMOS® MOSFET

+ Empty: SuperFET®|
+ N : SupreMOS®

SuperFET® Il MOSFET / SuperFET® Il MOSFET
* Empty: SuperFET® Il - Fast

+E - SuperFET® Il - Easy Drive

+S3: SuperFET® lll - Easy Drive

Voltage Rating ( x 10)
Channel Polarity
Current Rating [A]

Rosion Max. [mQ]
Package

+A:TO-3P, AF:TO-3PF * MT : Power88
+B:D-PAK * MS : Power58
«BL:TOLL «P:TO-220
+D:D-PAK « PF: TO-220F
+H:TO-247 «T:S0T-223

« |2 F-PAK «U: FPAK

Super Junction Technology
ON Semiconductor

E. £ H 8 N & F _F




SJ-MOSFET #7423t (2)

N T HL 040 N 65 S3 F
' g BodydiodeType |

+ Empty : Normal FET
+F:FRFET

SuperFET® lll MOSFET

+ 53 SuperFET® Il - Easy Drive
+ S3H : SuperFET® Ill - Fast

g Voltage Rating (x 10)

o Channel Polarity

A 4

+ N : N-Channel + P : P-Channel
g Roson Max. [mQ]

Package

+A:TO-3P, AF:TO-3PF * MT : Power88

+B:D“PAK * MS : Power58

+BL:TOLL «P:TO-220

+D:D-PAK « PF: TO-220F

+H:TO-247, HL : TO-247 Long lead «T:50T-223

« |2 P-PAK «U: FPAK

g Power FET

s ON Semiconductor

17
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40V MOSFET r=

RDS(on) 10 8 MV5/8 6 Mv5/8 RDS(on) - \’ .O ‘ @
< Ro
0.75/0.8mQ NTMFSSC404NL  NTMFS5H400NL
0.4mQ NTMTSOD4NO4C
0.85mQ FDMS8350L
. 0.45mQ NTMTSOD4NO4CL
08-09214ma | NTMFSSCAIONL  NTMFSS5H40SNL FDF'SS::;’::‘:;:LC
R NTMFS5C410N (1.1mQ) (11mQ) * : Dual Cool 0.55mQ NTMTSODEN04C
NTMFS5C430NL FDMS015N04B 0.56mQ FDMT80040DC <—— 3 .!
1.5~1.711.4mQ e NTMFS5H414NL T © - Dual cool
0.6mQ NTMTSODENOACL
2121mQ NTMFS5C423NL  NTMFS5H419NL F(DzsznB;G)O FDMC8360L
: 0.65mQ FDBLO065N40
—3 NTMFS5C442NL FDMC8321LDC
23~2 NTMFS5C442N FDMC8321L 0.7mQ NTMTSOD7N04C
Y NTMFS5C450NL  NTMFS5H425NL FDMS8333L  NTTFS5C453NL
Sk NTMFS5C450N NTMFS5H431NL (31mQ) (3.0mQ) e P
3.7/3.8mQ NTMFS5C456NL NT '('35:m°‘5“m NL
: 0.8mQ FDB0105N407L
45ma NTMFS5C460NL
0.9mQ FDBLO0S0ON40
5.8mQ FDMC8462
R Eee— 1.2mQ FDBLO120N40
10.3mQ NTMFS5C468NL 2.2mQ NTD5C434N
3.6mQ NTD5C446N
5.7mQ NTD5C464N
Released
ES Sample available
In Development
Key Product and New Technology / Latest Technology (Sample Date/Release Date)

19
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60V MOSFET 7=

RDS(on)

1.2~1.3mQ
1.5mQ
1.65mQ
1.8mQ
2.3mQ
2.4~2.5mQ
3.1mQ
3.4mQ
4mQ
4.3mQ
4.7mQ

6.1mQ

6.3mQ

7.2mQ
7.4mQ
7.9~8.2mQ
9.2~9.3mQ

10mQ

Power56
T6 T8
NTMFS5C604NL
NTMES5CE04N NTMFS5H600NL
NTMFS5C612NL
NTMFS5C612N
NTMFS5H615NL
NTMFS5C628NL
NTMFS5C628N
NTMFS5H630NL
NTMFS5C645NL
NTMFS5C645N
NTMFS5C646NL
NTMFS5C646N—> ( Ready/Dec'19)
NTMFS5C670NL
NTMFS5C670N—» ( Ready / Dec’19)
NTMFS5H663NL
NTMFS5C673NL
NTMFS5C673N—» ( Ready/Dec'19)
NTMFS5H610NL

FDMC86570L Rds(on)

Mv7 T6 MV5/8
FDMS86550
*: Dual Cool
FDMS86500DC *
FDMS86500L
FDMS86540
NTTFS5C670NL
(6.5mQ) FDMC86520DC *
FDMS86520
FDMS86520L FDMC86520L
NTTFS5C673NL

Others : NTMFS23D9NOGHL ( 23.9mQ ) & NTMFS5C682NL ( 21mQ)
Key Product and New Technology / Latest Technology

RDS(on)

0.6mQ

0.7~0.8mQ

1imQ

1.4~1.5mQ

2.0mQ

2.5mQ, 3.5mQ

2.0~2.2mQ
3mQ
3.5~3.6mQ
4.1mQ
4.6mQ
5.7mQ
9.3mQ
17.5mQ

30mQ

<&

NTBLSOD7NO6C

NTBLS001NO6C
FDBLO110N60

FDBLO150N60

NTD5C434N

NTD5C632NL

NTD5C446N

FDD86540

NTD5C648NL

NTD5C464N

NTD5C668NL

NTD5C684NL

NTD5C688NL

Power88

NTMTSOD7NO6CL
(' Q' 'f,fos“’l Aouogovoz(o) NTMTSOD7N0GC
woox  NTMTSo01NoeC
:grza':)slogct’zﬂ) NTMTS001NO6CL
FDMT80060DC *
FDBO170NGO7L ™~
NTBGS1IXXXXX o o
(@220 Oct'20) !
*: Dual Cool
NTBGS002yxxxX
(Q2'20 / Aug'20)
NTBGS2CXXXXX
NTBGS3DXXXXX
(Q2'20 / Aug'20)
T0220F %
FDP020N06B
FDPO30NOEB
FDPF035N06B
FDPF041N06BL1
Released
ES Sample available
In Development
(sample Date/Release Date)

20
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RDS(on)

22mQ

2.4~2.5mQ
2.8mQ

3.0~3.1mQ
3.5,3.7mQ

3.9~4.0mQ

43~4.8mQ

6.5~6.7mQ

7~7.8mQ

9.4~9.5mQ

omQ

11.7mQ

23mQ

PTNG
NTMFSSHE0ON
NTMFSEHB00NL
FDMS88350 FDMS2D5N0SC
* : Dual Cool r——————~-
3 NTMFSGH8D‘IN
FDMS86300DC*|  FDMSO0INOBC | ‘
| ‘
FOMSO0JI7NOSB FDMS3D5SNOSLC " NTMFSEHS18N
1 ]
Fomsossnoss | | ERRETRERIE. )
FOMSEE200 | * peady/Dec'19)
|
FDMS4D4NOSC
FDMS88310 FDMS4DSNOSLC : NTMFSEHS24N ]
) [ ]
NTMFSO06NOSMC :
(Ready/Mar20)  NTMFSEH83EN
FDMSOOTNGSLC |
FDMS86322 |
x N
| NTMFS8H848N
" i
|
| NTMFS6H852N |
FDMS86320 s termay |
I NTMFSEHB58N '
i (20.7m0Q)

Released
ES Sample available
In Development

(Sample Date/Release Date)

FDMCB8340

FOMCO0O7NOSLC
FDMCOOTNOSLCDC *
FDMCo08NOEC

' FDMCO10NOSC

)

. FOMCO10NOELC

' NTTFSEHB54N
FDMC88320 |, (14.5mQ )
! NTTFSEHBSON

FDMC86324 | (21.1mQ)

RDS(on)
NTBLST1DINOSH
NTBLS1DH000
2 ( sample ready /
1.1~1.7mQ Release : Sep'20)
NTBLS1DSNOSMC
FDBLO150NSO
19~2.0mQ NTBLS002NOSMC
1.6~1.7mQ
2mQ FDBLO210NED
22~2.4mQ
ImQ FDBLO330NEO

T

-

FDD86326

RDS(on)

23mQ

" @ <

NTBGS1D2)000¢X

m,’ m | wTMTsiD2NosH

e iboooX  NTMTS1DSNOSH

{sample Ready| NTMTS1DSNOSMC

Reteare - Ocvay) /INTMTSC1DENOBMC
FOMT80080DC

<>

NTBGS10%000¢
( sample : Jan'20 /
Release : Oct'20) NTMTS002N0sMC
( sample : Ready /
Release : Oct'20) .
FDBO165NS0TL o
FDBO130NSOTL
* : Dual Cool
FDB025oNs07L MRl
FOBOZNOSBLT oo o
2.3mo FDP023N0SB
27ma FDPO27NOEB
32mn FDP032N08B
38mn FDPO3SNOEE
5.3mQ FDPO53N0SB

21
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100V MOSFET 7=/

—— S S
32ma FDOMS86180
4.2mQ FDMSE6181
FOMS86150
48~4.85m0 NTMFS6B03IN
sma FOMS86152
7.2mQ FDMS86182
7.5mQ FDMS86101DC *
FOMS86101
8,8.5mQ FDMS86103 F?;‘gﬁg?‘
NTMFSGBOSN :
10.6mQ NTTFSO10N10MCL
12.8ma FOMS86183
15ma NTMFSEB14N
24mQ FOMS86104
25ma FOMS86102LZ
34ma FOMS86105
s6mQ FOMS8622
* . Dual Cool

New Release and New Technology
/ Latest Technology

RDS(on)

1.6~2.0mQ

2.8~3.0mQ

3.5~3.6mQ

4.0mQ

8.5~9.0mQ

10.2mQ
15mQ

FDP2D3N10C FDPF2D3N10C
FDPO36N10A

FDP4DSN10C FDPF4D5N10C
FDPO45N10A FDPF045N10A
FDP8DSN10C FDPFED5N10C
FDPO85N10A FDPFO85N10A
FDP150N10A

FDBOJI5SN10A

NTBSIDON XX
(Ready / Aug'20 )

FDB86102LZ

\"\,.

FDB1D7N10CL7

NTBGS2D5N00X
( Ready / Jur'20 )

FDB0260N1007L
(2.6mQ)
NTBGS3DONKXXX
( Ready / Aug'20 )
FDBO30ON1007L
NTBGS3DSNOOXX
(Ready / Aug'20)

NTBGS4DONKOOX
( Ready / Aug'20 )

DPAK
FDD86110

FDD86102LZ

FDD86102

oY SO

NTMTS1DEN1OMC

( Sample : Now / May'20 )
NTMTSC1D6N10MC

( Sample : Now / May'20 )
NTMTS002N10MC

( Sample : Now / May'20
NTMTSCO02N10MC

( Sample : Now / Ma

FDBLO200N100 (2mQ)

<

NTMTS2D5N10MC
FDBLO260N100
( Sample Now / May'20 )
NTMTS003N10MC
(Sample : Now / May'20 ) (on;:gzjwmoo
FDMT800100DC* )
* - bual Cool

Released

ES Sample available

In Development

(Sample Date/Release Date)

22




120V MOSFET =4
< @® > 1o Xa s 3 > »> <

RDS(on)

2.9~3.2mQ

4amQ

42mQ

emQ

72mQ

7.5mQ

8mQ

11.5mQ

12mQ

18mQ

PTNG

NTTFS012X000XX
( Ready / Feb'21)

NTTFS016&XXXXX
( Ready / Nov'20 )

MVS

FDMS86202

FDMS86201

PTNG

FDMS4DON12C

NTMFS00XXXXX _
NTMFSCOOXXXXX >~
( Ready / Oct'20 )

NTMFS008XXXXX_
( Ready / Oct'20 )

MV5S PTNG
* : Dual Cool
FDP2DSN12C
NTP4DONXXXXX
(Sep’20/ Apr21)
FDMT800120DC *
» Dual Cool

NTP7DEXXXXX
(Sep'20/ Apr21)

r/sS

w
~

PTNG PTNG PTNG
NTPF3D2NXXXXX NTBS2DINIXXXXX  NTBGS2D9XXXXX
(Jan'20/Mar21)  (Jan'20/Apr21) (Feb'20/ Apr'21)
NTPF4DONOXXXX

( Sep’20/ Mar'21)

NTPF7D500xxx
(Sep’20/ Apr21)

\

ES sample available

Released
ES Sample available
In Development

(Sample Date/Release Date)
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150V MOSFET =%

,’

RDS(on)

7.5mQ

8.8mQ

11.0mQ

12.0m0

124mQ

15.0mQ

17mQ

18mQ

22.0mQ

34.0m0

51mQ
56mQ
20mR
134mQ

@ O

NTMFS7DSIO0XX
( Ready / May'21 )

FOMSED3N15C

NTMFSO11N1SMC

NTMFCOIXOXX. sy 1yl Cool

( Ready / Jun'20 )
FDMS86255

NTMFS01500XX
(Ready / Apr'21 )

FDMS86200DC
( Dual Cool )

FOMS86200

NTMFS02000(X
( Ready / Apr21)

FOMSBE250

NTMFS034$XX0XX
(Ready / Apr'21)

FDMS86252

FDMS86252L

NTTFS022)000K
(Ready / Apr'21)

NTTFSO
(Ready / Aprz1 )
FOMC86260

FOMCB6240

FDMCE6248

FDMCB86244

RDS(on)

4.0~4.5mQ

5.0mQ

6.0~6.5mQ

7.3~7.5mQ

8.2~8.3mQ

1.0mQ

15.0mQ

22mQ

NTP7DI0OMX

(May'20/ Aug'20 )
FDPOTEN154

FDPOBIN15A

NTPO1 000X
(May'20 / Sep'20 )

FOPF190N15A *

FOPFISON15A ™

FOPFTTONTSA ™

FDHOS5N15A
(5.9mQ)

ES sample avauable
And, on the discussion/action to
pull-in this RTM schedule than

Aug.20

NTB7D3ROOXX

(May20 / Oct'20 )
FDBO7SN15A

FDBOS2N15A

NTBO11NOXXX

(May'20/0ct'20 )
FDB110N15A

o

FDBJISON15A

NTDS0150000K
(Ready / Apr'21)

FDD86250

FDD330N15A
FDDIBON15ALZ

FDD86252

FDD770N15A

NTBGS4DINTIIMC

NTBGSSDSN1:IMC
FDBOGION15ITL
FDBOSSON15ITL

=1

NTMTS4D3N15MC
NTMTSC4DIN1SMC,  NTBLS4DON15MC
(Ready / { Ready | Feb'20 )
Jan~Feb'20) LECE
NTMTSGDON15MC

{ Ready / Jan'20 ) FDBLOGION150

FOMWR001500C *

* . Dual Cool

FDMTB001520C *
(SmQ)

Released
ES Sample avaliable
In Development

(Sample Date/Release Date)
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MV MOSFET 443 (1)

Option

« L: Logic Level Gate

PowerTrench Generation

+A: PowerTrench®5 F: PT11E +X10:PT10

+B: PowerTrench®7 X1:PT1 +T6/8: ON T6/T8

«C: PTNG *X3:PT3 +G: Wide SOA Mosfet
D: PT11 *X8:PT8

Voltage Rating ( X 10)

Channel Polarity
N : N-Channel + P : P-Channel

Rosion) Max. [mQ] (adigits, 030=30mohm,003=0.3mohm,003=3mohm)

Package (see ON document “12MON13158D", Appendix F)

Add
«BM :D?7L (for example NTBMS means D2-7L)
«BL:TO-LL

Package option for Dual COOL
ON MOSFETs

25
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MV MOSFET 4y 4 3 (2)

NT MFS

86_ny

S

d Option

« | Logic Level Gate

PowerTrench Generation

+A: PowerTrench®5 F:PT1E X10:PT10

+B: PowerTrench®7 X1:PT1 +T6/8: ON T6/T8

«C. PTNG X3:PT3 +G: Wide SOA Mosfet
D:PT11 *X8:PT8

g Channel Polarity

+ N : N-Channel + P :P-Channel

Voltage Rating (x) and Rdson (yy - random numbers):

X: 1-100V. 2-150V, 4-40V. 6-60V. 8-80V

Designator for DC/AC (motor drive)

g Package (see ON document “12MON13158D", Appendix F)
Add

«BM :D27L (for example NTBMS means D2-7L)

+BL:TO-LL

Package option for Dual COOL

A 2 4

ON MOSFETs

26
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SiC Diode & MOSFET—MN i3

f‘ !

‘ cﬁARGERsmzozo TOTAL | LEDfis ]

'%\

EV Cars Sold in 2018

sot?®

27
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SiC Diode & MOSFET
® [ FH A3

v Very small reverse recovery loss
v High blocking voltage

v' Low leakage current

v Low forward voltage drop

v’ Surge and avalanche capabilities

v

v

S

High Voltage

Low switching Loss
High Fsw

Small passives
Few cooling

Low weight

Cost benefits

28




650V 1.0ft. SiC Diode

(W B Tk K HA)
I T ol e S e I A
& » & v 7 L S >
0 PCFFS5065AF  FFSH5065A-F155 FFSH5065A Single die device (instead of two parallel die)
40 created as Wolfspeed drop-in replacement.
PCFFS4065AF FFSH4065ADN FFSH4065A

o PCFFS3065AF FFSH3065ADN FFSH3065A FFSP3065A
20 FFSH2065ADN FFSH2065A FFSP2065A FFSPF2065A
16 15 FFSH1665ADN FFSH1665A FFSP1665A
12 FFSP1265A FFSB1265A FFSM1265A
= FFSH1065A FFSP1065A FFSPF1065A FFSB1065A FFSD1065A FFSM1065A
8 FFSPO865A FFSPFO865A FFSBO865A FFSDO865A FFSMO0865A
& FFSPO665A FFSPFO665A  FFSBO665A FFSDO665A FFSMO0665A
4 FFSPO465A FFSBO465A FFSDO465A FFSMO0465A
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650V 1.5 1X SiC Diode
(6 TR

VF TO-247-3L

50

40

30

20

10

1.35

FFSH4065BDN

FFSH2065BDN

FFSH5065B

FFSH3065B

FFSH2065B

FFSH1065B

FFSP3065B

FFSP2065B

FFSP1065B

FFSP0865B

FFSP0665B

FFSP4065BDN

FFSB3065B
FFSB2065B

FFSP2065BDN FFSB2065BDN

FFSB1065B

FFSB0865B

FFSB0665B

FFSD2065B

FFSD1065B

FFSD0865B

FFSD0665B

Now / May’20
FFSM2065B

Now / May’20
FFSM1065B

Now / May’20
FFSMO0865B

Now / May’20
FFSMO0665B
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1200V 1.0 ft SiC Diode /=&
(W 2 T FnZE %)

TO-247-3L
T N N B
& » Y * % %

50

30

20

15

10

145

PCFFS50120AF

PCFFS40120AF

PCFFS30120AF

PCFFS20120AF

PCFFS15120AF

PCFFS10120AF

PCFFSO08120AF

PCFFSO5120AF

FFSH40120ADN

FFSH30120ADN

FFSH20120ADN

FFSH15120ADN

FFSH10120ADN

FFSH50120A

FFSH40120A

FFSH30120A

FFSH20120A

FFSH15120A

FFSH10120A

FFSP20120A

FFSP15120A

FFSP10120A

FFSPO8120A

FFSPO5120A

r/sS

FFSB20120A

FFSB10120A

FFSD10120A

FFSD08120A
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1700V 1.0 € SiC Diodes ;=&

S

IF (A) VF (V) |Die— Wafer and T&R T0-247-2

100

75

50

25 1.7

15

10

Devices in black - RTM
Devices in grey — in design phase, RTM Q3’2020

NDC100170A
NDC75170A
NDC50170A
NDC25170A
NDC15170A
NDC10170A

NDCO517A

*

NDSH25170A
NDSH15170A
NDSH10170A

NDSHO05170A
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650V 1.0 X, SiC MOSFET ™= &

R TYP ]l W f d

0 OQ

NTCO015N0655C1 NTHLO15N065SC1 NTH4L015N065SC1 NTBGO15N065SC1
NTCO20NOXXXXX NTHLO20NOXXXXX NTH4L020NOXXXXX NTBGO20NOXXXXX
NTCO30NOBXXXXX NTHLO3ONOXXXXX NTH4LO30NOXXXXX NTBGO30NO6XXXXX
NTCO45N065SC1  NTFLO45N065SC1 NTHLO45N065SC1 NTH4L045N065SC1 NTBGO045N065SC1
NTCO60NOXXXXX NTHLO6ONOXXXXX NTH4LO60ONCXXXXXL NTBGO60NOXXXXX
NTCO80NOxxXXX NTHLO8ONOXXXXX NTH4LO8ONOXXXXX NTBGO80ONOxxxxx
NTC120NOXXXXX NTHL120NOxxxxx NTHA4L120NCxxxxxL NTBGI120NOXXXXX

v" Device in black- in RTM
v' Device in —in design phase
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S

900V 1.0 £ SiC MOSFET /=&

ID @ 25C | Rpsion) TYP | Die — Wafer and
TR T0247-3 TO247-4 D2PAK-7L

920

55

40

30

20

20

30

60

75

120

N(V)TCO20N090SC N(V)THLO20NO090S N(V)TH4LO20N090 N(V)TBGO20N090
1 C1 SC1 SC1

N(V)TCO30NOOXXX  N(V)THLO30DOXXXX N(V)THALO3XXXXX N(V)TBGO30XXX

1 C1 SC1 SC1
N(V)TCO60N090SC N(V)THLOG60NO090S N(V)TH4LO60NO090 N(V)TBGO60N090
1 C1 SC1 SC1

N(V)TCOZ5NX)OXX N(V)THLOZ5DOXXX N(V)THALO7XXXXX N(V)TBGO75XXXXX
1 c1 sc1 sc1

N(V)TC120NXOXXX N(V)THL120XXXXX N(V)THAL12)X)00(X  N(V)TBG12000(XX
1 c1 sc1 sc1

v" Devices in green — RTM
v" Devices in black — samples available Feb’20, RTM Q3’20

v Devices in grey — in design phase, RTM Q4°2020/Q1’2021
34
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1200V 1.0 /£ SiC MOSFET rF= %

ID @ 25C |Rps(on) TYP | Die — Wafer and

Now

20 20 NTCO20N120SC N(V)THLO20N12 N(V)TH4LO020N120
1 0SC1 SC1 N(V)TBGO20N120SC1
Now

55 40 NTCO040N120SC N(V)THLO40N12 N(V)TH4LO40N120
1 0SC1 SC1 N(V)TBG040N120SC1
Now

40 80 NTCO80N120SC N(V)THLO80N12 N(V)TH4LO80N120
1 0SC1A SC1 N(V)TBGO80N120SC1
Now

20 160 NTC160N120SC N(V)THL160N12 N(V)TH4L160N120
1 0SC1 SC1 N(V)TBG160N120SC1

&, All OPNs will be automotive qualified v Device in green-in RTM
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IGBT- M

P

[ X

36




IGBT- LK F 3G HH XK

ABB, 1.3%

Trino, 1.1%

IXYS, 2.3% 2017

TOSH, 3.1%
REN, 3.7% \

TAM $980M
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IGBT 7=

Voltage /
Current

Vee_sar /

Eces (wA)

@Tc=100C  @Tc=25T

650 /75

650/ 75

650/ 75

650 /75

650 /75

650/ 60

650 /50

650 /50

650/ 40

950 /75

950/ 75

160/5

1.60/5

1.60/5

1.10/24

145/16

1.60/5

160/5

160/5

1.60/5

1.69/26

1.31/64

IGBT
Type

FS4 HS

FS4 HS

FS4 HS

FS4 LS

FS4 MS

FS4 HS

FS4 HS

FS4 HS

FS4 HS

FS4 HS

FS4 LS

Copak
Diode
rating

half
full/high Qrr
fullflow Qrr

full

full

half

half

nja

half

75

75

” o o

FGH75T655aD_F155 BELE L

FGH75T65SQDTLA Bl
FGH75T65SQDNLA

il o Vo

(Qa -19/Q1 ‘20)

FestesMaon
(Q3 “19/Q4 '19)

FGH75T655QDT_F155

GREEN: Released
Blue: Under development
(CS sample / RTM schedule)

FGHE0T655QD-F155

FGH50T655QD_F155
High Speed
FGHA0T655QD_F155 MLk )

= FGY75T955QD
High Speed
(mllg lqz -19)

FGHL50T655Q

PCFG75T655QF

PCFG75T65MQF

PCFG75T65LQF

PCFG50T655QF

PCFGA0TE55QF

PCFG75T955QW (IGBT)
PCFF75EF95W (FRD)

PCFG75T95LQW (IGBT)
PCFF75EF95W (FRD)

S

aanowoiny

sedieydr-pn3

<

Jejo5

Sdn

J3plam

[244) v wooy

38
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FSIIl UFS IGBT /=

sl SCrated  Reverse Dicde ' % ’
Type

Voltage /
Current
@Tc=100T

1200 /75
1200/ 75
1200/ 40
1200 / 40
1200 / 40
1200 / 40
1200/ 25

1200/ 25

Vee sar/

Ecer (ul/A)
@Tc=25C

17/27
17/37
17/27
17/27
155 /37
17/37
17/27

17/37

UFS HS

UFS SC

UFS HS

UFS HS

UFS LS

UFS SC

UFS HS

UFS SC

No

Yes

No

No

No

Yes

No

Yes

Full / fast switching/
soft RR

Full / Low Vf

Full / fast switching/
soft RR

Full / Low Vf

Full / fast switching/
soft RR

Full / Low Vf

Full / fast switching/
soft RR

Full / Low Vf

£
o
3
o
FGY75T120SQDNLA
FGY75T1205QDN (TBD/TBD) PCFG75T120SQF
FGY75XXXXXQDN
(TBD “20/TBD ‘20)
NGTB4ON120FL3 FGH40T120SQDNLA PCFGA0T120SQF
NGTB40N12053
NGTB4ON120L3
FGHLAOTXXXXXDN
(2H “20/TBD ‘20)
NGTB25N120FL3 GREEN: Released PCFG25T120SQF
Blue: Under development
FGHL25TXXXXXDN (CS sample / RTM schedule)
(TBD “20/TBD ‘20)

aedieyd-A3

<

sejos

Sdn

HI
1splam

{232) D wooy

39
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IGBT- iy 4% 7]

AFGH75T65SQDNL4

N
T—

]

Package Option

-~
-

Co-pack Diode Option

Existing or Non-existing of built-in Diode

~
r

Generation

Speed & Feature

Voltage Rating ( X 10)

Technology

B —
s ONsemi + Fairchild

-~
-

=4 Current Rating

Package Type

Product Grade

40
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PIM-Ef 25257

r’sS

Q2

¢
M N\
g ®

& l

!‘i l Lyt
y

with base plate

42
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r’sS
PIM- 1200V/40A Boost f5ik

+ Dual Boost Module Family + Easy mounting
* 40A/1200V IGBT + Si Diode + Improved efficiency over competitor product 56,1516
+ 40A/1200V IGBT + SiC Diode
* Full SiC module planned 7,8 13,14

* 25A/1600 V Bypass and Anti-parallel Diodes
* Solderable Pins
* Thermistor

Specifications
™
N = D e

9,10 11,12

NXH80B120L2Q0SG 40A/1200V IGBT, 30A/1200V Si Boost Samples Q3 18

19
NXH80B120H2Q0SG 40A/1200V IGBT, 15A/1200V SiC Boost Released :
Full SiC version In development 34 1748 ¢

Applcatons End products

+ Industrial Applications + Solar Inverter
ut '.‘
wal o i
3 ‘\1’1‘ )
= i
o\\/
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4

PIM—TZINPC #iHk

ok Dlogrn

« High-speed 80A/1200V IGBT » Easy mounting
« High-speed 50A/650V IGBT « Improved efficiency over competitor product pem——dp-m——————f
+ Built-in NTC + Supports reactive power | peeece-- [ E—
b Ey [}
M A g ! &
Specifications o | T e
|
T T R
b 1 n
NXH80T120L2Q0S2G/P2G 80A/1200V IGBT, 50A/650V IGBT T-Type NPC TIM/ no TIM | : [
T-Type NPC Three-level Inverter Solder/ pressit pins ”.9': ' 7\ T e 343
NXH160T120L2Q1PG/SG 160A/1200V IGBT, 100A/600V IGBT  Split T-Type TIM/ no TIM | i " E
Split T-Type NPC NPC Solder/ pressit pins P o] 3
| 30—t
NXH160T120L2Q2F2SG 160A/1200V IGBT, 100A/600V IGBT  Split T-Type Solder pins :_ _: - :": - :"‘_ Tl I
Split T-Type NPC NPC LS S U3
NXH160T120L2Q2F2S1G 160A/1200V IGBT, 100A/650V IGBT Split T- Type Solder pins
Split T-Type NPC Split T-Type in Q2 Package

End producs

* Solar Inverter
« UPS [

,,,,,

Q2PACK ’A'._ e X

44
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PIM- 1500V B2k 2R Gi v FH iR
1500V & & [Hr

4

Cost savings for 1,500 V system in comparison to 1,000 V systems, USD/W

0.08
[ L . I.  Reduced power losses - Shifting to 1,500 V systems reduces DC power
0.06 . losses by 33%?;
0.04 ii. Infrastructure cost saving - due to higher number of modules in the string,
number of combiner boxes and length of DC cable is reduced;
0.02 iii. Lower installation time and cost - due to fewer equipment installation;
0
Cables, Direct Combiner AC PV PV Net
conduits labour boxes subsystem modules inverters saving

and trenching
Source: GTM Research

O About 5% of total capital cost can be saved with 1500V system compared with 2000V system

U IHS has a forecast on international market share of 1500 V systems to rise from 6% in 2016 to 50%
by 2020.
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PIM- 1500V R4 iR

Available Modules - 1500V three-level inverter and boost modules (1000 V IGBT)

- Customer provide power level of dc-dc boost. For example, a
200 kW three-phase system used 3 boost modules, each MPPT
handles 200,000/3/3=22.2kW

Boost module # Number of MPPT IGBT rating

NXH450B100H4Q2F2SG/PG 3 ‘ 150A ‘

.
Channel #1

| Channel #2

[ Channel #3

- Customer provide power level of inverter. For example,

a 200 kW three-phase system used 3 inverter " :::::':,/} g
modules, each module handles 200,000/3 = 66.7kVA.

678910 M > T

Ar
P 02
»E2
moecanae Phi 3435,36,37,38

3 — Ph229,30,3132,33
—aNTC2 41 ™

Inverter module # IGBT rating Ao
o B8
111213452 SNZ7

NXH350N100H4Q2F2SG/PG ‘ INPC 350A K P m




MOSFET Kz --{K11 WX B) 7= iy

Configuration
Single 1A FAN3111 Dual Input (CMOS); Non-Inv (Ext) CMOS, Ext S0T23-5
' FAN3100 | Dual Input (+ &) ' CMOS, TTL ' SO0T23-5, MLP-6
Single 2A FAN3180 | Single Non-Inverting, 3V3 LDO TTL S0T23-5
FAN3181 ‘ Single Non-Inverting, OCP, Desat, Active Miller Clamp TTL SOIC-8
FAN3216 ' Dual Inverting TTL SOIC-8
FAN3217 | Dual Non-Inverting TTL SOIC-8
Dual 2A FAN3226 ' Dual Inverting + Dual Enable CMOS, TTL SOIC-8, MLP-8
FAN3227 ‘ Dual Non-Inverting + Dual Enable CMOS, TTL SOIC-8, MLP-8
FAN3229 ' Dual Input (+ &-) CMOS, TTL SOIC-8, MLP-8
FAN3213 " Dual Inverting TIL S0IC8
FAN3214 | Dual Non-Inverting TTL SOIC-8
Dual 4A FAN3223 " Dual Inverting + Dual Enable CMOS, TTL SOIC-8, MLP-8
FAN3224 | Dual Non-Inverting + Dual Enable CMOS, TTL SOIC-8, MLP-8
FAN3225 " Dual Input (+ &-) CMOS, TTL SOIC-8, MLP-8
Single 9A FAN3121 Single Inverting + Enable ‘ CMOS, TTL ' SOIC-8, MLP-8
FAN3122 Single Non-Inverting + Enable CMOS, TTL SOIC-8, MLP-8
Bridge 2A FAN3268 20V Bridge Driver + Dual Enables TTL SOIC-8
FAN3278 30V Bridge Driver + Dual Enables TTL SOIC-8

CMOQOS=VDD ration thresholds(Approximately 38% and 55%)

Ext= thresholds proportional to an external reference voltage
47
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MOSFET Kz--5 &

5
oo

2DIP, 850P, FANT393A 102 800 2500 2500 | 530 | 130 Yes No | Verisble 1450P
FANT382 2102 500 350 850 170 | 200 No No No % { { i { i
‘ 24508 FAN73932 | 1tw2 | 600 | 2500 | 2500 | 600 | 200 | Yes No | 400 80P
FAN7380 = 2w2 | 6800 4500 | 4500 | 140 | 140 No No No | ssor, 1450P FAN73933 | 2tw02 600 2500 | 2500 | 160 | 160 No No | Verigble 1450P
FANT380A  2w02 600 4500 4500 140 140 No No No 1450P FL73282 2t02 900 350 850 150 150 No No 170 8S0P
FANT3901 2w2 800 2500 2500 140 140 No No No 8s0P NCP1392B 12 600 500 1000 N/A N/A No No 810 8s0P
FAN7391 2102 500 4500 4500 150 | 150 No No No 1450P NCP1392D @ 1t02 500 500 1000 NA | NA No No 305 250P
FANT392 2102 800 3000 3000 130 150 Yes No No 16 WSOP Half Bridge NCP13938 1tw02 600 1000 1500 N/A N/A No Ne 810 8S0P
gk Lo ! { | { ! | | | | |
Side FANT842 2102 200 350 850 170 200 No No No 8s0P NCP5104 1t02 800 250 500 820 100 Yes No 520 SDIP, 830F
FANS811 2102 100 3000 6000 30 28 No No No 10WDFN 30IP, 230°,
1 [ [ [ NCP51068 = 2t02 800 250 500 100 | 200 No No 100
SDIP, 8S0P, a0
NCPS108A  2w02 600 250 500 100 | 100 No No No { 1 1 { 1
10DFN NCP51098 = 2to2 200 250 500 100 | 100 No No 100 | 8SOP, 10DFN
NCPS108A  2w02 200 250 500 100 | 100 No No No | 8SOP, 10DFN NCPS111 1102 800 250 500 750 | 100 No No 850 SDIF, 830F
NCP5181 2w2 800 1400 2200 100 | 100 No No No 8DIP, 830P NCP5304 2t02 800 250 500 100 | 1200 No No 100 SDIF, 830F
NCPS183 | 2%2 500 4300 | 4300 | 120 | 120 No No No 850P FAN7388 | 6to6 800 350 850 130 | 150 No No 270 2050P
NCP515308 2w2 700 3500 3000 25 25 No No No | 8SOP, 10DFN FANT389 BB 600 350 850 500 | 500 Yes Yes 300 2330P
TNDS258S = 2102 500 200 400 100 | 100 No No No 330P Grod
1 | | [ [ FAN73892 o | e00 350 650 500 | 500 Yez Yes 290 2330P
FAN7320 2w02 800 90 120 135 | 130 No No 100 850P 3Phase Helf- {inverting)
FAN7383 1102 800 350 850 500 | 170 Yes No | Verigble 1450P Bridge GtoB
1 | | [ { FAN73883/4| | 600 350 850 500 | 500 Yes Yes 320 2330P
FAN7387 1102 600 350 850 550 | 180 Yes No | Veriable 350P (inverting)
Half Bridge | | I | [ |
FAN73832 1w2 600 350 850 530 | 180 Yes No | Veriable 350P FAN73885/6 6t06 800 350 650 500 | 500 Yes Yes 320 2330P
FAN73833 2102 800 350 850 150 | 140 No No 450 330P FAN7888 506 200 350 650 130 | 150 No No 270 20S0P
FANT384 2102 800 250 500 180 | 170 Yes Yes 120 1450P NCPS1705 | 1tol - 5000 6000 25 25 Yes Yes Adj 240FN
FAN73912 = 2102 1200 2000 3000 500 | 580 Yes No 330 16 WS0P | NCP51820 | 2t02 850 1000 2000 25 25 Yes No Adj 15QFN
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B B 7= S A48(1)- SiC MOSFET IX51/NCP/NCV51705

Value Proposition

The NCV51705 driver is designed to primarily drive SiC MOSFET transistors. For the lowest possible conduction losses, the driver is capable to deliver the maximum allowable gate

negative voltage rail.

rep——

. T :
= Adjustable, on-board regulated = Simplified BOM and no need for extra = 251'! z A
negative charge pump DC/DC . b | i
= Negative voltage drive for fast turn- = AEC-Q100 with Grade 1 Temperature :.wj_i\ 3| 3f 8 gl 2 Pt
off (same as above) Range(NCV51705) P El| |5| B Iil iﬁl i:_|
= 5V Reference/Bias Rail = Easy digital isolator Vcc supply L | i Gl
= Adjustable UVLO levels = Can work with diff SiC FET's o x| [
= 3 i NCPs1705 E = <E F
—W'B E (Top View) E PGND
= High peak output current - 6A v/ = l‘lnl:'l;"l‘ﬂ*rl“ﬂ L
= Extended positive voltage rating for efficient SiC MOSFET operation during the RESET-OPEN > VEE - 34 0‘ L : ;'
conduction period on R
= Thermal shutdown function dom
= DESAT detection for short circuit protection
= Inverting/Non-inverting Input

- c}_
Market & Applications Package Information

= Driving SiC MOSFET (NCV51705 for Automotive Applications) QL\

= Inverters, Converter, and Motor Drivers Q w = NCP51705MNTXG : QFN-24 4mm x 4mm

= High Performance PFC, AC/DC and DC/DC Converters 1%, =

QFN-24 QFNW24 T
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B B 7= A 48(2)- GaN MOSFET £#75kzh/ NCP51820

Value Proposition

NCP51820 driver is designed to meet the stringent requirements of driving GaN power switches in off-line applications half-bridge topologies. It offers short and matched propagation delays.
Advanced level shift technology provides -3.5 V to +650 V (typical) common mode voltage range operation for the high side gate driver and -3.5 V to +3.5 V common mode voltage range for the low
side gate driver. Latest generation common-mode noise canceling technique provides stable operation up to 200 V/ns dV/dt rating for both driver output stages.

Unique Features

» Enables ultra high density design
= Efficient switching of GaN for ultra
high efficiency

= Reliable operation

* 650V, High and Low Side Drive

= Typical 1 A/2 A Source/Sink Current

= 1 ns Rise and Fall Time

* 200 V/ns dV/dt Immunity

= Regulated Gate Drive Amplitude: 5.2 V

Other Features

= Independent UVLO Protections for High and Low Side Drivers

= Separated Driver Output Stages

= SW and PGND Withstands Negative Voltage Transient up to 3.5 V below SGND
= Max Propagation Delay of 50 ns

= Shoot-Through Prevention, Adjustable Dead-time, TSD

* MLP-20L 4mm x 4mm package

Market & Applications
- Low to medium power Ultra High Density SMPS

Typical Application Schematic

un It —W oo
.
8 8 & g
> > 3
T H ]
o 2 2
JLYOOH 3 E EN
L WM
R HOSAC N &
o) E -
HOSNK NCPS51820 LN 08P
j AN 3 st E
sw 3 =] s
POWER
staGE | ] ] M
8 A
F1E
gl % 5
I v
L =

Package Information
.\

=  NCP51820MNTXG : QFN-15 4mm x 4mm
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MOSFET W3 —MN 1

FAN7380 FAN7390 3 FAN7380

FAN7382 FAN7380 FAN7382

i e e P
Appliance lFeiter TH Industrial Pump, Power Tool E-Bike, Scooter BLDC Inverter

FAN7383 FAN7382 FAN7383

vl
FAN7384 FAN7383 3 i FAN7384
FAN7388 FAN7384 ™ FAN7388
FAN73833 FAN7388 FAN7888
a2 FAN7392 FAN7392 FAN73833
FAN7393 FAN7393 FAN7389
FAN7389/2 FAN73932 FAN7389/2
FAN73893/4/5/6 FAN7390A FAN73893/4/5/6
FAN73912 FAN73893/4/5/6 FAN8811
NCP51530
NCP51705 .
Motor Inverter, :
Power Supply DC-DC Converter sl Robotics 3-Phase Motor
FAN7361
FAN7371
o S NCV51511 FAN73893/4/5/6
NCV51705 FAN73901
FAN73832 NCV51542 NCP51530
FAN7392 NCV5183
FAN7393 NCV5160
FAN73932
FAN73933 Y
FAN7333A Mansgement  AP*
FAN7390A
FAN8811
NCP51820
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IGBT ¥Xz)

= NCD(V)57000/01 16-pin 5% /4ff B UK 5h

Source Current

Sink Current

Prop. Delay

Delay Distortion
(tpdoff-tpdon)

Isolation Voltage

CMTI

Operating Temp

Uz 8Apk

7.1Apk

66ns

15ns

5KV

100kV/us

\ +125 )

2Apk

2Apk

170ns

25ns

45KV

50kV/us

+105

2.5Apk

5Apk

76ns

20ns

5.7KV

100kV/us

+125

4Apk

4Apk

55ns

15ns

5KV

100kV/us

+125

2.5Apk

2.5Apk

180ns

150ns

5KV

50kV/us

+105

P2P w/ Competitor |
0
vee2a [T O —H enae | Ve GNDI (1]
DESAT (1] [T veer E DESAT veel E
GND2 (1] —T7 &St E GNIR2 RST m
weO neps7001 2 (@[ Ne eomnaee it [T
veez L1 [T RoY G| vea RoY [
out 00— T N ]| out N [
ctame T — e [T came N+ [[0]
ve2 O 1 onoa Evea oo ]
P2P w/ Competitor T
veea 0] O D 601 -
vea Ve [T 18 TJonp1
DESAT (T O e ) =y
GND2 T 7 T s[T:  —
r4
OUTH CI—] T T 3 o
NCD57000 NcouTH [T £ T
v o [T ROY Ve [T]5 2 12 RDY
ouTL 1T =T IN- ouT[T]s nfTIn-
CLAMP [T T IN+ cuwe[T]7 10[TIme
Ve [T8 9[TJanot
Vee2 O] [T GNDIA
18058528/180585118054521805451
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IGBT X3/

= NCD(V)57080A/B/C 8-pin Z=4& k& B Ik 5h

* High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage

Sampling now.
RTM in Dec 2019

Features

* Galvanic Isolation up to 3.75 kV
* CMTI > 100kV/us @ 1500V P2P w/ Competitor T, | & A
* Typical 60ns propagation delays
* Miller clamp, Negative gate voltage, Split output options

* Tight UVLO for IGBT safety

Market & Applications

Solar Inverters, Motor Drive, UPS
EV Chargers, Automotive Power Supplies

Packages/Options

SOIC-8 Narrow Body

r/sS

veelr CI—1 0 [I3J GND2
IN+ 1T 1] CLAMP
N- T4 NCD57080A 17 out
GND1 I 1] vce2
veai 110 1] VEE2
IN+ T 1] GND2
N- T NCD57080B —T) ouT
GND1 CIT—] 1] vce2
vl I O |1 GND2
IN+ T 1] OuTL
NCD57080C
IN- 1T [T OUTH
GND1 T/ /1] vce2
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IGBT X3/

= NCD(V)57090 8-pin %44 k8 B UX5h

.
Sampling now.

High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage RTM in Dec 2019

+ Galvanic Isolation up to 5 kV P2P w/ Competitor
T,I1&A

* CMTI > 100kV/us @ 1500V
* Typical 60ns propagation delays
* Miller clamp, Negative gate voltage,

Split output options

vooL LI 0 T GND2 VOOL LT 0 11 vee2 vop1 (IO [T GND2

* Tight UVLO for IGBT safet N+ O] T e IN+ (T [T G2 IN+ T [ oun
= —— 4 NCD57090A NCD570908 NCD57090C

Market & Applications - O Dor w7 Do v O3 [ outk

Solar Inverters, Motor Drives, UPS Gnot T 1 voo2 Ghot [T 10 voo2 GNot (T3 1 voo2

Automotive power supplies, EV Chargers

Packages/Options voo1 (T O 1 awwe voo: = 0 Do voor {0 1 vonz

SOIC-8 Wide Body N+ O NCD57090D CDour v O NCD57090E [T oUTH  Ine [T Sn— T our
IN- (1] CTyvooz N (O] o T S Y i [T clame
GND1 (1] [T GND2  GND1 (T [T 6ND2  GND1 (1T [T GND2
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IGBT K3}
-NCD(V)57252 XU 1E fE = X 3h

INATT] O 1] VDDA
o o] 0 oumn
» High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage vea [ 1] GNDA
GND 1] 1] NC
B i i . DISABLE [T T NC
Galvanic Isolation up to 5 kV Sampling now. e e
« CMTI > 100kV/us @ 1500 RTM in Dec 2019 NC [T —T1J outs
P2P w/ Competitor T & S o =11 Sop

* Typical 60ns propagation delays
* Tight UVLO for IGBT safety
« 3.3V, 5V, and 15V Logic inputs

i

|

UVLOA

L N

:Bbg

L%
5
<H &
N

* Configurable for Dual Low-side, Dual high-side or Half-bridge

Market & Applications i E-:

OBC, EV Chargers, Solar Inverters, Motor Drives,
UPS, Automotive power supplies,

[4]

L1

5
4

Functional Isolation

Reinforced Isolation

Packages/Options

SOIC-16 Wide Body

5 5
7
Xk
%E—
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IGBT IXzh
BviritEi=2=l|

Target Applications

Specs/ Features Automotive Industrial/Consumer
No. of Differential Motor
channels Isolation Input DESAT w/ FLT Miller Clamp VEE  Split output Traction PTC OBC HVDC-DC IH UPS Solar Control  HVAC
NCDV)5700/2 1. \ Vs \' V' Vv \4
NCD(V)5701/3A 1 Vv % v \% \% v v v %
NCD(V)5701/3B 1 \ \ V) \'} \' V' \'} V' \
NCD(V)5701/3C 1 \ Vv Vv \' \' v \'} V' \
NCD(V)57000/1 1 v v v Vv v v Vv v Vv
NCD(V)S7080A 4 \') v v \ V' \% V'
NCD(V)57080B 1 \' v \ A v \' Vv
NCD(V)57080C 1 % v v \% v Vv v
NCD(V)S7090A 1 \' v \ V' \' \ \
NCD(V)57090B 4: \' v \' v \' \' \
NCD(V)57090C 1 \' v Vv Vv \' \' \Y%
NCD(V)57084 1 v Vv v v
NCD(V)57085 1 v CS W/FLT v v
NCD(V)57252 2 v v v v Vv
NCD(V)57200/1 2 \ Vv vV vV v
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FLh 2451 (1)
- SR AR 8- -3 LB AR IR T R (20KW~B0KW)

DC-DC Boost DC-AC

/ \ [ \ Output Filter
DC Input o ] AC Output ‘

> Capcitance; Relays J

) N\ J

PWM Driver

"

Boost Driver

Control Loop

Auxiliary DC-DC Control Boa

TMS320F28346
J
~

s | [mw...e

1.8Vvdc
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RN H1(2)
 HARE BB —HEHAEUTTR (220KW, 1500V B F5)

Boost modules INPC modules

AC OUTPUT

'

DC Input

Iso Gate driver
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JEh 5451 (3)

- 5G FEUEH IR

PEC LLC MOSFET SR Mosfet

L)

PFC Driver LLC Driver SR Driver

(o Transformer =)
Ldﬂ!ﬂr_m_]‘ [ Transformer ] [ Transformer ]
e e s

_eewe || ()| | (o)
[ NcpaosaeDR2G +1¢0s |

Output: 53.5Vdc/3kW

doo1 jo1u0)

E -,

4[ DSP-2

1amod Aeljixny

1
|
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JRIh 551 (4)

PEC PWM MOSFET

input: 35260 | (SRR
L )

Output: 19Vdc/120w

SR Driver

- Control Loop

Combo Driver
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JikZh 5451 (5)

- 300W LED Ixzh

SFC LLC MOSFET SR MOSFET
Input: Output:

[T oy

—

PFC Driver LLC Driver SR Driver

Control Loop
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- WWW.0Nhsemi.cn

v PRTM
A R AR T R

\ = = =
Products and solutions enabling high active-mode efficency,low
standby-mode consumption, and power factor correction, for efficient,
compact power supplies from ON Semiconductor.

v RREESHETMES
B BERERER



http://www.onsemi.cn/
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WEHRELRE, BERAFERFE!

v PRI R SR
v L Demo L FF
v L HEARTE S

v OS2I S EMITINR S FF
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