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A Leader in Vehicle Electrification

Body Electronics ADAS, Infotainment,
Doors, Seating, HUD
PHEV, EV GaKt:)\,nI/:sslvT:;r);’ —0 Doors, Seating,
ON Board Chargers, y Wocules Keyless entry,
HV Loads Gateway Modules

Battery Management

Powertrain
XEV Traction, ECU,
TCU, Safety (Braking,
Parking)

DC/DC
HV-LV, 48V-12V

Lighting | . ' 48V
Rear, Front, Interior 4 BSG, Loads

Source: ON Semiconductor Corporate Marketing
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ON Semiconductor
Technologies Enabler
*650-1200V SiC
MOSFET
650 - 1200V SiC
JBS Diode
100 - 650 V GaN
650 - 1200 V IGBT

*Low - Mid - High
Voltage FET

* High Voltage Gate
Driver




ON Board Charger Trend

G2V(Grid to Vehicle) V2X(Vehicle to Grid, Home, Vehicle..)
Emergency backup Vehicle to Grid
Energy from Nissan LEAF Energy from the Nissan LEAF
can be used during an emergency can be returned to the grid
to power home and office buildings and help stabilize it
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Nissan LEAF provides £ 24 £ L4 £ 24
backup energy for 3 days ~

Bi-directional Charging
Power Flow :]

Inverter LLC,2nd LLC, 1st

Power Flow n

PFC LLC, 1st LLC. 2nd

Battery Battery

(AC=>DC) DC>AC AC—->DC (AC<DC) DC<&AC AC&DC
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6.6KW Dbidirectional OBC block diagram
SiC MOSFET T e APM32 Module
: I ybri
SuperFET Il FS4 Single IGBT _- NVXK2HRxOWDT
NVH4LOXON 1

NVHLO25N65S3 AFGHLXXT655Q el APGHDXTESSADC
FS4 Copack IGBT SiC MOSFET ouperkET Il APRHLLE bilemli
AFGHL75T655QD/T NVH4LOXONO655C1 NVHALOxxN65S3F FAM65HR51/82

[ cateoriver |14 > |: l_ \
and Isolator | ' ! |!‘<‘
N\
M 7T\

For 500V to 800V battery

SiC MOSFET
NVHLOxON120SC1
NVH4L0xON120SC1

'_
=

1 { ' = OP and
| | | rQ—r\ 7\
- > ! Comparator
Gate Driver 34| Gate Driver 4
R — = I }
GadtT Dlrlver :_q Gate Driver !‘4 and Isofator e _| Gate Driver |!: Gate Driver N CVX333
Endllsolator and Isolator ' and Isolator ’ and Isolator t N CV2003X
Rf\ 1 N
q NCV2006x
NCV2250/2
/[\ 15V 3.3V Isolator
LV | n p ut Au);lil(i:a\llrgsl;c:)lwer ¢ CA'\l;lcl\r;;;r:)a(ce E2PROM LDO Voltage
Reference
NCV8871 '

: l .y Gate Driver
NVMFS6V8xx W NCV5708x

NCV73xx NCV42xx NCV5709x
NCV106x SZNUPx105 NCV87xx NCV57252/3

\ U /X
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11KW bidirectional OBC block diagram

APM 32 Module

SiC MOSFET
NVH4L0xON120SC1

Gate Driver
NCV5708x
NCV5709x

APM16 Module
FAM65HR51/82

Driver

—
|
=

NVXK2VRxOWDT
: NVXK2HRxOWDT
Relay Driver
NCV840x
Corl
K2
Corl
L)
r/jv w Driver JE
Lv
Battery 1T 15V
Auxiliary Power
LV Input If L“"

NCV8871

NVMFS6H8xx
HV Input

NCV106x
\ 0 /X

Driver

—

—

superrci i SiC MOSFET
NVH4LOxxN65S3F NVH4LO0xONO65SC1

11 KW OBC

\IE : L

|

HV battery

=

Driver

Driver

L

DO
NCV42xx
NCV87xx

OP and

<—4 CAN Interface

Voltage

E2PROM
Reference

Comparator

NCV33x
NCV2003x
NCV2006x

NCV2250/2

NCV73xx NCV51460
SZNUPx105

SiC MOSFET
NVHLOxON120SC1
NVH4L0xON120SC1

APM 32 Module
NVXK2HRxOWDT

For 500V to 800V battery
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1.8KW to 3KW HV to LV DCDC converter block diagram

APM16 Module Gate Driver
FAMG65HR51/82 NCV5708x

MV MOSFET
SuperFET I NCV5709x L?/?\LI__?_EXXXN]-O
NVHLxxxN65S3F NS NCV57253 PSFB+Full Wave XXX
NVHA4LxxxN65S3F |
NVBxxxN65S3F | —I;D
— -
é” P = \ OP and
Driver |, | Comparator
\ A ‘ = NCV33x
. I
e sonlls NCV2003x
NCV2006x
A NCV2250/2
— Isolator
SiC MOSFET —
NVHLOXON120SC1 3.3V 15V
NVH4LOxON120SC1 CAN Interface Voltage
E2PROM uxiliz r
NVBGxxON120SC1 NCV734x Reference o V Input
APM 32 Module NCV73xx i NCV51460 NCV42xx L NCV8871
NVXK2HRXOWDT SZNUPx105 NCV87xx NVMFS6H8xx

For 500V to 800V battery
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Automotive SiC Discretes
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WBG Supply Chain

: Wafer Fab Wafer Dicin
Substrate Supply Epi Growth Solderable Top Metal g
and Assembly/Test
* Internal (*) * Internal (Multiple) * Internal (Bucheon, KR) * Internal (Multiple) * Internal (Multiple)
* External
GT Advanced Technologies (GTAT) and ON Semiconductor announced the execution of aﬁve—ye;r K | sta . Swed en
agreement, valued at a potential of $50 million. With this agreement, GTAT will produce and supply R&D S | C

its CrystX™ silicon carbide (SiC) material to OM Semiconductor.

Cree and ON Semiconductor Announce : 3 ' = 0

Multi-Year Silicon Carbide Wafer Supply 3 “ .
Agreement y - SUZhOU, China
b , S » R&D and Assembly

Agreement 10 boost commerpial expansion of SIC in automtive and industrial appications

o S ) _ Bucheon, Korea
Munich, DE ’ : R&D and SiC

South Portland R&D and PLM

Front End SiC

Seremban, Malaysia
R&D and Assembly Bien Hoa, Vietham

. Fab site
@ Assembly site

. Competence Center



Introduction to Wide Band Gap (WBG)

Bandgap = Energy required to move an electron from it’s outer shell, so it can move freely inside the material

Material Bandgap Corguction Band
Ener&, (eV) Electron
Conduction Band
Larger/Wider
roton Band Gap
Band Gap
Geranium Ge 0.7 cutron 000 00000000 000 e
000000000000
000 cn:: o2} OO DOO zicrco 5/ DO
Silicon Si 1.1 Nutleus _ -
Energy required to move electron from Valence More energy required to move electron
band to Conduction band
Gallium Arsenide GaAs 1.4
Silicon Carbide SiC 3.3
* Silicon Carbide compared to Silicon

Zinc Oxide Zn0 3.4

Wide - 10x higher dielectric breakdown field strength
Gallium Nitride GaN 3.4 — band

gap - 2x higher electron saturation velocity
Di . .

lamond ¢ o2 - 3x higher energy bandgap

3x higher thermal conductivity
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Wide Band Gap Technology Benefits

10x higher dielectric breakdown field strength 2x higher electron saturation velocity
4 N\ [ N\

e SiC/GaN thickness can be reduced

e Reduces electrical & thermal resistance = Lower Power Losses

Higher switching speeds can be achieved

Electron Saturation Velocity = max speed of electron

Silicon SiC/GaN
| e _o0_o_o 000000000
' e_oe_o_o
IOkV)I SiC/GaN can be x10 :.:.:.:. 000000000
III thinner than Silicon Y : Y :. : ® : ....‘.....‘.......
) > 20%2e%0 %0 —>
' ®e_o_o_o @o00000000
'I 0%20% % ° 00000000
\ S o o o 000000000
Silicon Gallium Nitride Silicon Carbide 4I 4I
\ 1000pm 100pm S0pm ) \ )
3x higher energy bandgap 3x higher thermal conductivity
4 N\ ] o ] ] ] N\
e Provides a stable/low leakage over large temperature range e High dissipation of heat from SiC results in lower operating
. . ’ , temperature and thermal stress
e Higher energy required to ‘free’ electrons
* SiC allows faster transfer of excited electrons (heat)
i Max operating temp Max operating temp S”icon SIC
v o for sl \
/ Less electrans freed /‘ 1 /‘ I
e e e o 0 Temere ) U Free electrons outside lattice Many free electrons outside lattice )
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Source: Yole 2016, IHS




Silicon IGBT & Diode vs SiC MOSFET

* Lower switching losses * Lower conduction losses

- Low reverse recover
Y - Absence of knee voltage

- Fast turn-off due to unipolar charge o
- Lower temperature coefficient

- Fast turn-on due to low gate-charge & low reverse recovery

A IGBT
Reverse recovery of Silicon Diode
= & SiC MOSFET
~ ~
= SiC Diode -
Tail Current of IGBT
SiC MOSFET
i V,0e~0.7V -
Tlme (t) knee VCE/ VDS
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1200V Genl1.0 SiC MOSFETs

Rps(on) TYP

2 NVHL020N120SC1
L NVHLO40N120SC1
80

NVHLOSON120SC1A
160 NVHL160N120SC1

Devices in green — RTM
Wafers and Bare Die sales upon request

P

o

NVH4L020N120SC1
NVH4L040N120SC1

NVH4L080N120SC1

NVH4L160N120SC1

TO247-4 D2PAK-7L

NVBGO020N120SC1

NVBGO040N120SC1

NVBGO080N120SC1

NVBG160N120SC1
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650V SiC Diodes

Automotive grade includes “-F085” OPN suffix

VF TO-247-3L
15[ [ | ouwn o om|ome |
& - P 4 » g = ® * &S

50

40

30

20

10

1.35

FFSH4065BDN

FFSH2065BDN

FFSH5065B

FFSH3065B

FFSH2065B

FFSH1065B

FFSP3065B

FFSP2065B

FFSP1065B

FFSP0865B

FFSP0665B

FFSP4065BDN

FFSB3065B
FFSB2065B

FFSP2065BDN FFSB2065BDN

Public Information

FFSB1065B

FFSB0865B

FFSB0665B

FFSD2065B

FFSD1065B

FFSD0865B

FFSD0665B

FFSM2065B

FFSM1065B

FFSMO0865B

FFSMO0665B




1200V SiC Diodes

Automotive grade includes “-F085” OPN suffix

TO-247-3L
O T T
- - R 4 » LS *

50

40

30

20

15

10

1.45

PCFFS50120AF

PCFFS40120AF

PCFFS30120AF

PCFFS20120AF

PCFFS15120AF

PCFFS10120AF

PCFFSO08120AF

PCFFS05120AF

FFSH40120ADN

FFSH30120ADN

FFSH20120ADN

FFSH15120ADN

FFSH10120ADN

FFSH50120A

FFSH40120A

FFSH30120A

FFSH20120A

FFSH15120A

FFSH10120A

Public Information

FFSP20120A

FFSP15120A

FFSP10120A

FFSP08120A

FFSP05120A

FFSB20120A

FFSB10120A

FFSD10120A

FFSD08120A

o



Automotive Power Modules
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ON Semiconductor Power module offer to OBC & DCDC solution needs

Power Ratings

3.6kw

1.2kw

11 kw

22 kw

y

Topologies

L
s
Vila & L

( Half Bridge
- | LLC

1
625 G d G6
52 s4 S6
| L=
’ Converter )\
.."..I \ \ / BI—
|

- I directional ||
\ 3 phase |}
\ PFC /

I‘-""‘(Dual Active
Il “Bridge |}

Buck—BoosJ;"

\

s Output
| Bridge }|
\  Rectifier )

pad ‘-"‘(Interleave \

& .
ié i

‘ Buck-Boost ""-‘
\ Converter);
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Applications
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ﬂ E
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FETs

Sic FET /
Superfet
Mosfet /
IGBT /
Rectifier

Feasible Offer by APM solutions

Customer Selections of module solution per
- Price / Auto Reliability / Size / System
Assembly (pressfit vs soldering)



Benefits of ON Semiconductor APM

— Low Thermal Resistance

N Power Density 1 -
Low
GJ .
O ~ Power Cpmpact S-IZG,
- |5 Low Tj
= Electrlcal Performance
)
s High Current Capa Total Cost ~l'
. _ - Low Inductance _
High Power - Low Resistance = __ Total system
Applications : EMI petr)ft())rmance manufacturing
y snubber .
] HV Isolation cost Saving
inside +
Quality Cost
Field Proven Reliability Fab + Assembly
> i
Nk ©-@-@=@= @ cumr
©
3 52 52 % EB
S S < E L
LN - g =T

All ON Semiconductor In-House Process
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HV OBC APM Solution

APM32

In development
|ﬂl‘ bl ||

>

Rated @ 1200V, higher
integration (PFC +DC/DC or
Bridge diodes+PFC, possible NTC
features), ability to work at higher
Voltage to support 8O0V

.Proliferations

® sic1200v&
Si FET 650

integration
version Release

Rated @ 650V, highest
integration (PFC +DC/DC or
Bridge diodes+PFC, possible NTC
features). Ability to support
complex design with the current
SJ technology

Integration
capability

High

W
(TBD) Per
market demand

2020 2021~
APM16 Proliferation

In Development In Development

Modified APM16: Rated
@900V, low/medium integration
possible (PFC or DC/DC or Bridge
diodes) compact design with SiC
technologies

Current APM16: Rated @650V,
relatively low integration possible

(PFC or DC/DC or Bridge diodes)
Next gen Si

. ; . Tech
. Proliferation APM16
-900V SIC 2 Parts were

FET
. . Released per
Prolif
@ Profferation - 820nm = AQG324.
FET options o
- Sic Diode P = Proliferations
® Platform PFC ongoing Concept
- Product - Bridge
release for Rectifier
EI(:DCDC & Low: 650V I High: 1200V
>
2018 2019 2020 2021~ |
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Existing ON Semiconductor Solution : APM16
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PFClnterleaved DC-DCFull Bridge HV Full Rect, Br dge
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+ B
AN -3 F ] ﬁ

vin | Relfy —n
2 ] — er cowy —_— _____

B i T o =

M"_é‘ Vout DC-0Y E.L__l

a pay High Voltafge
T 7 e i
% T N =
z Discrete or APM16 Modules apm16 Module value proposition:
TN Fehhy + One package outline
_HJ} i J{ T * Covers all different circuit
L w| T configurations
= _|_ cow - weanery OF OBQ and D_CI'DC
= = .|_ T = «Automotive qualified
s ﬁ Vout DC-DC
Low Voltage
- - (14w, 1502) APM1
g _{K& = 7
LY Full Rect. Bridge
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HV OBC Module - APM16 Platform

» PFC stage, DCDC converter, Bridge Rectifiers for on-

Package : 40.1 mm X 21.9 mm X 4.5 mm DCDC Bridge Rectifier

board charger in EV-PHEV ZW il . (l\
« Creepage and Clearance per IEC60664-1, IEC60950-1 = e C:': Z S
 Low junction-sink thermal resistance o | Am{
« Highly integrated compact design o= i . Jo o
« Module flexibility to integrate all technologies Si and : e e
SiC and all half Bridge or Full Bridge Circuit topologies s [
 5kV/1 sec electrically isolated substrate easy assembly mi B-(T
« Complaint to IEC-60664-1 for functional and
reinforced isolation
 Automotive qualified - AQG324 PFC
Application -
[ ww [[ Gy [ 85w || GHEY | o Ao
DCDC APM16 DCDC PFC APM16 PFC
Al203 APM16 Al203 APM16 .
Substrate AIN Substrate AIN
Substrate Substrate . \Li H'fz
I
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APM32 1200V SiC Module Development

ADVANCE INFORMATION

pope——

NVXK2VRE0WDT

Features

*DIP Silicon Carbide H-Bridge power module Bron-board
charger (0BG)in EPHEY

* Creepage and clearance per IECH06 i1, IEC 608501

* Compact design r low totl mo dule resistance

= Module seializaton firful traceabiiy

* Lead free, RoHS and ULOW40 compliant

® Autometive qualified per AEC D101 and ADGIZd
quidslines

Nov 20158

Applications

® PFC or On Board Charger in PHEVHEV. v

Benefits

= Enable dusign of sl siciant, and refable
syt uced wticle sl ponsumption and
€02 emisson

= Simplfad sssermbly,opimized layou, igh lewl

ofintegration, and improwed the mal performance

Figure 1, Package view

EFLEI Farkage owilioe

Sehematic

2Npoy 1Mo d aAR0WoNY WdY | AMOSHAIIXAN

7
Sa V‘(/ rzﬁ'
5.7

ADVANCE INFORMATION

P2

N2

@ o [ind_pescrptonpine bessrpton
T
B he s
SR
b o

wn

APMEL Pincoud Fin-oul deseripion

Absolute Maximum Ratings = 257G unis 11 ot spsaines)
Nofs Berfcal value and absolu macimu 2t g ruine b fie rame dle hr e 10 Ton

ANPoY Jamagd INOWOINY WAV 1 AMOGHAZHXAN

ABSOLUTE 2
ymia. Faromer Finge T
Voees | Brar > Soures vormge = v
Vs | Mo Oate-to- s Vil BTo- e EDE) v

VoaeelD0) | Reconmmendsd comaten Vakss 0| @Tc 10 e v
S Vatnge
Vool | Brcommendod coorton Voo | B Tc 175G e g
S Votnge 1 1 Hr)
o | oreruous Dran Curret Ve BV Ee - *
Vou~ BV 1o 10T ]

o T £l *
Era | Sraie Pules Avaanche Ervrgy ke 11 @ w
Fre | Powes Danpaten | £ W

| -

T2 Toro | Operwig et Strage Snchon Tempeatrs Rarge ma <

1. Eag 017 mi550se00n saning 1) - 25C. L= 1 7, s = 188 A, Yo = 50V, Al =25 02

DBC Substrate
0,53 mm Ala0a with 0.3 mm copper on beth sides.
D8 subatrate i NOT rickel plated.

Flammahility Information
A et presentinthe pow e mocule mest UL farmmabity raing dass 04U/

Compliance to RoHS directives
The power module is 100% lead free and Fo HE compliant 2000635 directive.

= T

Samples available
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P1 ]

NTC

e

| =] |

N1

Creepage min :12.1mm

Clearance :12.1mm




Automotive HV Gate Drivers

Public Information




High Voltage Gate Drivers Portfolio

High side &

Non-Isolated Internally Isolated

Low side
g ) NCD(V)57252 )
(2 HCPL2611
K v NCD(V)57200/01/02 NCD(V)57000/01 NCD(V)57080/84/85/90 (samples in Q3 19)
S NCD(V)5700/02 | (sampling now)
3 | 12361 (samples now S016 WB S08 narrow & wide bod Dual-Channel Isolated
S i NCD(V)5701/03(A/B/C) RTM in Q3 19) P2P w/ Tl & IFX ST fels y S016 wide body
o e , T2 Analog P2P w/ Tl, SiLabs
[ - N ™
(92) HVAC R
% IPMs UPS PTC Heaters
E Motor Control Solar Inverter . BSG Inverter
o White Goods Motor control OBC
o Motor Control 5.Switch PTC Heater EV Chargers Traction Inverter
% 1-Switch PTC Heater
\ \ J
e N . N\
2 High Drive Current High Drive Current High Drive Current
* Low Propagation Delay : Low Propagation Delay
) m ntrol
5 Full Features: DESAT Pead time contro Full Features: DESAT, Clamp, UVLO, Vee, STO
I : ’ Low Propagat|0n Delay Isolati Certifi ion: UL/VDE/IEC
0] Clamp, UVLO, TSD, Vee solation Certification: UL/VDE/
T
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Isolated Gate Drivers Technology

A. 5kV UL Recognized Isolation (Robustness) Take AwayS' B. Highest Drive Current (improved Efficiency)

_f A. lIsolation technology that is Safe, e | o von s

UL 5KkV Isolation Re“able and Cel’tlfled Peak

I-Sink
Reliability/Aging x/ Peak 8A 4.6A 3A 5A

2
&

Temp Range Drivers improve system efficiency Source

) ) ] Miller 4A 3A 1.1A 2A
with high drive current Plateau
I-Sink
Miller 6A 4A 2.9A 4A
Plateau

2

EMI

C. lIsolation technology that does

not generate EMI nor susceptible
to system generated EMI

D. Best-in-Class CMTI (Higher Noise Robustness)

rae | o | v | oo | | e | s | e | e | | s | e v | o | v () e (=) (X)
ket

D. Robust Common Mode Transient | OUTH/OUTL = High

Immunity against systemvoltage | =~ /. © dv/dt=118KV/us
transients present in high voltage| - / @1500V

& high power switching ; /’

applications S
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Gate Drivers Selector Guide

Specs/Features
No. of Differential

channels | Isolation Input DESAT w/ FLT |Miller Clamp| VEE |Split output Package Type
NCDV)5700/2 1 V V V V SOIC-16 Wide
NCD(V)5701/3A 1 V V SOIC-8 Wide
NCD(V)5701/3B 1 V V SOIC-8 Wide
NCD(V)5701/3C 1 Vv Vv SOIC-8 Wide
NCD(V)57000/1 1 V vV V V SOIC-16 Wide
NCD(V)57080A 1 V V V SOIC-8 Narrow
NCD(V)57080B 1 V vV V SOIC-8 Narrow
NCD(V)57080C 1 V V V SOIC-8 Narrow
NCD(V)57090A 1 V V V SOIC-8 Wide
NCD(V)57090B 1 V V V SOIC-8 Wide
NCD(V)57090C 1 V V V SOIC-8 Wide
NCD(V)57084 1 V V SOIC-8 Narrow
NCD(V)57085 1 V CS w/FLT SOIC-8 Narrow
NCD(V)57252 2 V SOIC-16 Wide
NCD(V)57200/1 2 SOIC-8 Narrow
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NCD(V)57080/1 8-pin Isolated IGBT/SiC/MOSFET Drivers

Features

Market & Applications

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

Galvanic Isolation up to 3.75 kV
CMTI > 100kV/us @ 1500V

P2P w/ Tl, Infineon, Analog

Typical 60ns propagation delays
Miller clamp, Negative gate voltage, Split output options
Tight UVLO(13V) for IGBT/SiC safety - NCV57080A/B/C
Tight UVLO(9V) for MOSFET safety - NCV57081A/B/C

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

Packages/Options
SOIC-8 Narrow Body

A

Public Information

VeCl CIT—1 O — ] GND2
IN+ [] [] CLAMP
NCD(V)5708xA
IN- CT—] — T ouT
GND1 T — T Vo2
VCCL LI O [ 1 VEE2
IN+ [1 [] GND2
NCD(V)5708xB
IN- 1T ] our
GND1 CT ] — T vce?
veel LI O — ] GND2
IN+ [ [] OUTL
NCD(V)5708xC
IN- [T T OUTH
GND1 T — T vee




NCD(V)57090/1 8-pin Isolated IGBT/SiC/MOSFET Drivers

Features

Galvanic Isolation up to 5 kV

 CMTI > 100kV/us @ 1500V w0t 9 0 1 onp2 Voot (T
* Typical 60ns propagation delays s T T cLaMe N+ O

NCD(V)5709xA
* Miller clamp, Negative gate voltage, R i 1 e
Split output options sor [ L vonz GNO1 BT

» Tight UVLO(13V) for IGBT/SIiC safety

- NCV57090A/B/C/D/E/F et [ cuawe veor 0
IH+ =10 our I+ O

e Tight UVLO(9V) for MOSFET safety - NCV57091A/B/C NCD(V)5709xD
IN- EE ::D voo2 M- E:
Market & Applications o — b anm oot .

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

Packages/Options

SOIC-8 Wide Body

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

P2P w/ Tl, Infineon, Analog

0

NCD(V)5709xB

17 vEe2  wvoDl (T
[ chpz I+ T
=1 out IN- T

11 vop2 GNDL O

0

NCD(V)5709xC

T GND2
] OUTL
T OUTH
e

0

NCD(V)5709xE

mat
=T OUTH
— ] vOD?
[T GND2

Vool [T
[ i
T8 -

GND1 1T

0

NCD(V)5709xF |

[ von:
T3 out
IO clame
I3 &ho2

Public Information
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NCD(V)57084/5 8-pin Isolated IGBT/SiC Drivers
S

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

L % _jiD_ Ve A
 Galvanic Isolation up to 2.5 kV . i & Loy
e CMTI > 100kV/us @ 1500V P2P w/ AUIRS2127S i % (o]
AUIRS21271S _ | _ N
» Typical 60ns propagation delays Logie i Logic - f'
+  DESAT with FLT - NCV57084 | ]
+ CS with FLT - NCV57085 e =
! ¢,
* Tight UVLO(13V) for IGBT/SIiC safety @z}f i@ ]

Market & Applications

HVAC, IH, Motor Drives, UPS

EV chargers, Automotive Power Supplies VDD [T O T Vs vbb LI ] O [T 1 Vs
Packages/Options IN CT| [T HO IN T 11 HO
NCD57084 - | NCD57085 |
SOIC-8 Narrow Body FLT T [T DESAT FLT T [ T1CS
GND I T Vs GND [T
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NCD(V)57252/3 Dual Channel Isolated IGBT/SiC/MOSFET Drivers

HHHHBHHY

VDDA
OUTA
GNDA
NC

NC

vVDDB
ouTB
GNDB

INA [T O
g
* High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage ‘G’;;' E
* Galvanic Isolation up to 5 kV DISABLE [T

DT ]

e CMTI > 100kV/us @ 1500 P2P w/ Tl, SiLabs NC O

VCCl 1]
* Typical 60ns propagation delays
e Tight UVLO(13V) for IGBT/SIiC safety - NCV57252 e
e Tight UVLO(9QV) for MOSFET safety - NCV57253 <7 ﬁ}

Market & Applications

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

Packages/Options

S0IC-16 Wide Body

3.3V, b5V, and 15V Logic inputs
Configurable for Dual Low-side, Dual high-side or Half-bridge

Deadtime

an
Interlock

—

UVLOA

D,

k2

3
3

T

o
[
B

Reinforced Isolation

Functional Isolation

—

UVLOB

D,

g
g

o
c
5
@

2]
%]
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NCD(V)57255/6 Dual Channel Isolated IGBT/SiC/MOSFET Drivers
Featues

High current, +/- 4.0 Apk src/snk
Galvanic Isolation up to 3 kV
CMTI > 100kV/us @ 1500V
Typical 60ns propagation delays
Tight UVLO(13V) for IGBT/SIiC safety - NCV57255
Tight UVLO(9V) for MOSFET safety - NCV57256
3.3V, b5V, and 15V Logic inputs

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

Market & Applications

Packages/Options

OBC,EV chargers, Automotive power supplies
Motor Drives, UPS

SOIC-16 Narrow Body

P2P w/ ADI, Tl, SiLabs

INA [T
INB (1]
vcel I
GND [T
DISABLE [T
DT 1]

NC [T

VCCI

@)

VDDA
OUTA
GNDA
NC

NC

VDDB
ouTB
GNDB

HHHHHHEH

uvLOl

T

Deadtime

an
Interlock

UVLOA

—
|

D,

k2

3
3

T

o
[
B

Reinforced Isolation

Functional Isolation

UVLOB

—
|

D,

H
kil

o
c
5
@

2]
%]
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NCD(V)57200/1/2 Half Bridge Gate Driver

Yoo
* High current +/- 2 Ark P2|qué ggiém" YW . <
« DC bus operation up to +800V IRS2001 Voo Ve
* Immunity to negative Vg stress O HIN : MW IL/BS
« 3.3V/5V/15V logic input o LIN o
 100kV/us CMTI T GND o~ Hﬁi
* Asymmetric UVLO protection for both channels
e Vcc/VB up to 25V I
e Qutput in phase with input signals :
P P putsig Interlock Dead Input Filter | Lo | o
time Time —
. . NCD(V)57200 Yes 300ns 20ns
Applied Topologies
* Bi - Directional Boost NCD(V)57201 :\:]Z’e pendent No 20ns
e LLC Channels
* Full & Half Bridges NCD(V)W57202 | Yes 1000ns | 600ns ON &
Packages/Options 400ns OFF 200y DOSSRONINENARNY

 SOIC-8 Narrow Body or die sale for the IPM version
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SEC OBC Reference Design
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6.6KW OBC Specification

RN \

Pout
Vin
Topology

Eff.
Voutl

Vout2

Signal level
control

Size

Public Information

Inrush limit.

6.6 KW
Input voltage: 90~264Vac

3 channel Interleaved PFC
LLC resonant

Up to 96 %
250 - 450 Vdc / 16 Aripple 5%

12 Vdc / 0.6 A ripple 5 %
48 A

On/Off, CC, CV, Bus Voltage

254 x 198 x 70 mm + Heatsink

d



6.6KW OBC Block Diagram

ACin
90-265V
32A max.

NCV210SQT2G

NVHLO20N0O90SC1
FFSP3065A F085

FAN9673Q
NCV51705

VBus

15Vdc

NVHLO60NOS0SC1 FFSP3065A FO85

NCV57000 NCV210SQT2G lo Monitor

e Vo Monitora

PWMsignal for

HV Output
200-450Vdc
20A max.

NCV4390 CC/CV Contrd
NCV2003SN2T1G

NCV1077

NCV890100PDR2G

PWM signal for VBus Control

Control and
Interface add on
Board

Vin, lin Monitor
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Table 7. EFFICIENCY OF PFC STAGE AT Vin = 90 Vac

Input Current (A) 5 10 15 20 25 32
Vo = 350 Vdc 96.25% 95.35% 95.22% 95.15% 94.93% 94.30%
Vo = 400 Vdc 96.14% 95.18% 94.89% 94.92% 94.81% 94.18%
Table 8. EFFICIENCY OF PFC STAGE AT Vin = 110 Vac
Input Current (A) 5 10 15 20 25 32
Vo = 350 Vdc 96.32% 96.16% 96.03% 95.92% 95.66% 95.29%
Vo = 400 Vdc 96.18% 96.13% 95.77% 95.69% 95.50% 95.22%
Table 9. EFFICIENCY OF PFC STAGE AT Vin = 220 Vac
Input Current (A) 5 10 15 20 25 32
Vo = 350 Vdc 97.77% 98.18% 97.80% 97.63% 97.46% 97.30%
Vo = 400 Vdc 97.78% 97.88% 97.76% 97.49% 97.28% 97.17%
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Operating efficiency: Si model vs SiC model

Total efficiency (PFC+LLC) , Vin=220V, Vo=350V
98,00%

96.00%

. e SiC MOFET
— Si MOFET

o o
S N
o o
o -
b o

Efficiency

88.00%
86.00%
84.00%

1A 3A HA A 10A 13A 15A
lout
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Thank You
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