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Focused Market and Application (ESmiAR M)

SR WIS

Central PV Inverter

*Three level ANPC topology for DC-AC
1500V system

* Trend: cost down thru using high power
module to reduce paralleling and cost,

fERER ST

Energy Storage PCS

L

*Three level ANPC topology for Power
factor +/-1 1500V

*Trend: high power and efficiency for
battery technology improvement& density

upgrade
- J
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e AT

= RIS,

CAV + VFD

*Two level system with power 100kW ~
300+KW for 3-phase output

Trend & Driving forces: Electrification,
regulation
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Central Solar Inverter (8RR LT ES)

ETRARRATTE] 2024 F5§ L RER R A (LCOE) R T4 LA

j 1 % 400GW, 2027 E1§HE W/ R R e |
684GW GAGR (EA&F1E{XH) ﬂ LCOE Cost is lower than conventional
23 9% fossil fuel plant

PR KPHBEIE TS G AR X = ERATEE REWEBE/NAKEFF
11%%!&9:?3%45% H Ko ™ =

@D Central solar inverter - Suitable with large open terrain

AV 33%~45% among total PV in with extended high-power range
different regions required
1MW ~ 5MW
35kVAC
— [ N | — — [ — %
Solar Panel Array DC Combiner Box Central Inverter Transformer Grid
onsemi
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Grid-Scale Energy Storage PCS (BB 1= fiEgEPCS)
LIKESSTHIATITIEM 2023FERI100GWh I ZE 20264ER283GWh, GAGR(E&ERKE) 52.1%

Global ESS market is expected to increase from 100GWh in 2023 to 283GWh in 2026,

with a GAGR (compound annual growth rate) of 52.1%, driven by s ::ti:;g;ézggwn
- SZ1E7E8 J115£ 55 Enhanced grid stability demand by renewable energy/PV 39% YoY
- HIEIER/ES EF (Peak shaving) 1080

- i geE N AR BESRT Rapidly drop battery price

High power density with unit power range up to 3~ 5SMW

Scalability for high power output " Q1 2023 01 2024
1500VDC to match solar panel input voltage =0 Soutee WoedMackenzie

35kVAC E

PCS Grid

mV
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electric Commercial Agricultural Vehicle (eCAV)

@ Rapid Growth :\, Zero emission Save cost

3x penetration rate by CAV 5% counts for 28% Total Ownership Cost of bus and
2030 transportation emission HD truck start lower than ICE

In order to achieve Y2030 CO2 targets: European truck makers estimate around 200,000 zero-
emission trucks will be needed by 2030

QDual3 modules provide the high efficiency performance and reliability eCAV needed

oNnsemi
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1200V 800A QDual 3 Focus Applications

SNXH800H120L7QDSG

NXH800H120L7QDSG

oNnsemi
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onsemi QDual 3 IGBT Modules

Scale Up with Ease:

=> Increase 3-level ANPC module with system set up to 1.6 MW ~ 1.8 MW

Paralleling Multiple QDual3 Modules
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Cost Reduction

1200V QDual3 utilizing cutting-edge FS7 IGBT to achieve power escalation and system cost reduction simultaneously

300 | 800A | 800A | 800 | 8004 | 800A

1. 725MW 1.725MW i
600A moduIeX ':Hr:l 800A module X . T
(HB) (72pcs per 3.45MW system) (HB) (54pcs per 3.45MW system)

- @&

@

-9

QDual3 (in order)

*  main market solution currently »  800A HB QDual3 FS7 IGBT based with
*  3xHalf-bridge for ANPC/INPC topology leading efficient and high-power density

mV
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NXH800H120L7QDSG for 3-lvl ANPC Solar Central Inverter System

1500V PV

Output AC voltage L-N 398V
210 KVA
Power per phase (3x module) (power Stackable )
Line frequency 50Hz
modulation SVPWM
o1 odba Fo2
| o, Lo | o L

N2 Ph2
T6 T3
I D6 I D3
G6 G3

E6 E3

T4

I D4
G4
E4

DC-

= Highly efficient design for 3-Lvl ANPC topology in

than competitor’s module, with optimized

IGBT/ FRD performance

Public Information

P Detailed Loss and Thermal Performance of Main Devices (TF, TLTN, HD, RD, FD) for only each 'One’

Details forLoss (TF,RD,TL, TH HD FD)
Yabe
TF _Conduction Loss [Y ] 333.100136
TF Tum-on Loss [U ] 768179132
TF _Tum-offLoss [V ] 69 51306878
HD Conductbn Logs [ ] Reactive) 0
HD Reverse Recovery Loss [V ] 0
RD Conductbn Loss [ ] Reactive) 0
RD Reverse Recovery Loss [V ] 0
TL_Conduction Loss (Y ] 388.147931
TL_Conduction Loss [W ] Reactive) 0
TL Tum-on Loss [ ] Reactie) 0
TL_Tum-offLoss [ ] Reactive) 0
TH_Conducton Loss [ ] Reactive) 0
TH Conducton Loss [ ] 0
TH _Tum-on Loss [¥ ] 0
TN Tum-offLoss [ ] 0
FO_Conducton Lass [W ] 59981 7628
FO_Conducton Loss [ 1 Reactive) 0
FD_Reverse Recovery Loss [W] 38 20479386
Sun [W] 865 87

Them alPerfom ance

Yalie
fimbent Temp . [DegL] B850
Heat-sik Temp. [Degl] 850
TF - Case Temp. [Degl] 850
TF - dunc.Temp. [Degl] 1205
TH - Case Tem p. [Deg £] 854
TH = linc.Ten p. [Deg ] g5
RD - Case Ten p. [Deg C] 8510
RD - Jinc.Ten p- [Deg C] 850
TL -Case Temp. [Degl] 854
TL - unc.-Temp.[Degl] 113.7
HD - Case Temp. [Deg C] 85
HD - Jinc.Tem p. [Deg £] B854l
FD - Case Temp. [Degl] 85
FD - hnc.Tenp. Degd] 978

(3

™ TF~|

HD

© onsemi 2022

Fig.1. Circuit Daigram of 3-level AMPC Inverter for 1 phase

oNnsemi



High Efficiency

Efficiency
98.30%
98.250%
98.20%
98.15%
98.10%
98.05%
98.00%
97.95%
97.90%
Comp-B Comp-A QD3 800A
Diode Con.

Comp-A 135.2 337 17.3 2821.2 98.1%

Ran e & H | h er Tor u e Comp-B 319.3 127.9 34.1 16.4 2986.2 98.0%

g g q QD3 800A 253.6 127.7 39.6 16.3 2623.8 98.3%

150kW System

n mV
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onsemi Field Stop 7 (FS7) IGBT Technology

Smaller Size/Power Density:
/‘FS? IGBT\

¢ Chlp SIZE = 30 % Sma”er Previous Gen Sub-micro mesa

Gate

T

« Max Current - 30% Increase

Previous Gen vs. FS7

collector

+ Very Deep

K Graded FS /

Narrow pitch design for high power density

Chip Sizes Max Current

» Previous Gen ~ FS7

oNnsemi
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onsemi Field Stop 7 IGBT Technology

Best-in-Class Vcesat <1.75V and Eoff

Can operate at 175 °C junction temperature

Vegsan) — Eore trade-off for 1200V IGBTs @ 175 °C

e onsemi FS7 - Competition A FSII  « Competition B
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High Robustness

Competitor B

onsemi Competitor A
SNXH800H120L7QDSG
- @
&/ ls
‘ % of‘sem2
>
3
5 Chip| 7t Gen IGBT -FS7 (latest) 7 Gen — IGBT (latest) 7th Gen —IGBT (latest)
c
[ Ultra-sonic welding terminal | WB terminal WB terminal
2 PKG :
for high robustness
Humidity: HV-H3TRB 960V / 2000hrs. | Hymidity: H3TRB 80V / 1000hrs. Humidity: HV-H3TRB 960V / 1000hrs.
Re||ab|||ty Vibration: 10G, 22 hrs (AQG324, automotive) | vjipration: 5G, 5 hrs (IEC60068) Vibration: 20G, 1hr (Mtd403A).
Mechanical Pin2pin compatible

Public Information
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1200V QDual3

Features & Benefit

 Latest Gen7 1200V IGBT/Diode technology with high
efficiency and controllability

* Pinout and footprint compatible with industrial standard
package

« Solder pin (Released), Press-fit pin (under request)

 Low thermal resistance isolated base plate

HB / Solar,
NXH800H120L7QDSG 1200V 800A Mass Market ﬁr(;jﬁ'r
SNXH800H120L7QDSG 1200V 800A HB / eCAV '
Application
Servo Drives Centralized Solar/ESS
Industrial Drives eCAV , Electric bus/vehicles

14 Public Information © onsemi 2022
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Half-bridge

Package (152.0 mm x 62.5mm)

oNnsemi



System for 300kW eCAYV Traction Inverter

DC Input Source Film Capacitor Input
-+

. DC Link Film Capacitor
| \ ‘ \ DC+ Connection

DC- Connection

Main Connector .
"""""" - s ;e 3 g 2PN Drive Board for QD3

il = ‘, - T X | | vl = A Modules
Liquid Cooling /10 ===
Connector for L/S Driving
Source

o - b

Connector for Current N A | 4 =
Sensing 9 = SR ’ Connector for H/S Driving
A ‘ ' Source

Current Sensor

SNXH800H120L7QDSG
U/V/W Phase Output

*Kit available for purchase by Sep’24 onsemMmi

15 Public Information © onsemi 2022



onsemi eco-System Solution for eCAV

+» High Side Driving Source
» High side positive bias voltage
» High side bias voltage ground
» High side negative bias voltage

onseml.

WWW.ONnseml.com

Désigoed by IPD AE Team

«+ Low Side Driving Source

» Low side positive bias voltage g @1

» Low side bias voltage ground ZER S0 N ||l
+ Low side negative bias voltage | \ '

aaaaaa

s Low Side Current Sourcing
* NPN Transistors
« onsemi products: NSS60601MZ4

+ Low Side Current Sinking
* PNP Transistors
* onsemi products: NSS60600MZ4

% Low Side Main DriverIC - - ' — =

» onsemi products: NCD57100 or NCV57000 )\ M

\

16 Public Information © onsemi 2022

[PCB Desined Drive Bard]

Over Current Protection
» Diode for Desat function
» onsemi products: S3N

+ High Side Current Sourcing
* NPN Transistors
» onsemi products: NSS60601MZ4

%+ High Side Current Sinking
* PNP Transistors
» onsemi products: NSS60600MZ4

% High Side Main DriverIC
» onsemi products: NCD57100 or NCV57000

< Main Connector

» High/Low side primary input signals

« High/Low side Ready/Fault/ Reset pins
» Primary VCC bias source(VCC/GND)
» Current sensing input pin

oNnsemi
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hank you!
Should you have any ideas and comments
Please contact

WK Chong
(Sr. Field Application Manager)

w.K.chong@onsemi.com
CN Tel: 150 1898 8094
HK Tel : +852 9467 5916

Public Information © onsemi 2022

oNnsemi


mailto:w.k.chong@onsemi.com

onsemii

Intelligent Technology. Better Future.
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