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The electric vehicle market grew rapidly in 2023, exceeding forecasts by approximately 50%. 

However, in 2024, growth has slowed due to limited charging infrastructure, high prices, 

and high interest rates. Although growth has moderated to around 16% following the re-

duction of subsidies, the long-term growth outlook remains unchanged, supported by each 

country’s decarbonization policies (e.g., EU Green Deal, China’s carbon neutrality targets, 

and U.S. clean energy initiatives).

Reference : 2023, Maeil Business Newspaper

SiC offers superior performance compared to Si, with low power loss and excellent high-

temperature and high-speed operation. (3x thermal conductivity, 10x higher breakdown 

electric field) This simplifies the size and weight of the final system, as well as the chip size, 

making it more feasible (reducing fuel consumption and lowering carbon emissions in eco-

friendly vehicles).

A1

As SiC is primarily used in electric vehicles and the EV market has recently 
slowed, could increased competition from established players lead to 
oversupply?

Q1

· Notes : BEV = battery electric vehicle; PHEV = plug-in hybrid vehicle. Includes new passenger cars only.

· Sources : �IEA analysis based on country submissions and data from the European Automobile Manufacturers 

Association (ACEA), European Alternative Fuels Observatory (EAFO), EV Volumes and Marklines.
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Silicon Carbide Advantages 
(vs Silicon)

7.5% increase in mileage
(Power Conversion loss 9.1% → 2.1%)

To be improved 

Inverter Weight 40%

Size 43%

75% reduction in charging time 

(400 km driving)

OBC

Charging infra

Battery
Against Si wafer

Against Si wafer

Against Si wafer



SiC epitaxy n+

SiC substrate n+

•Ni deposition and silicidation

•SiO2 deposition

•Pattern SiO2

•n⁺-source implantation
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SiC substrate n+

•SiO2 deposition

•Pattern SiO2

•p-well implantation

SiC substrate n+

•SiO2 deposition

•Pattern SiO2
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SiC epitaxy n+

SiC substrate n+

•Polysilicon gate deposition

•Pattern etching

SiC epitaxy n+

SiC substrate n+

•Ti and Al deposition + Annealing

•Passivation

SiC epitaxy n+

SiC substrate n+

•Dielectric deposition•Field oxide deposition

•Gate oxide growth

•Pattern Etching

SiC epitaxy n+

SiC substrate n+

SiC epitaxy n+

SiC substrate n+

•Back grinding

•Ti/Ni backside deposition + 

   annealing

•Polyimide deposition

For silicon, circuits are typically formed by depositing thin layers on the surface of the 

silicon substrate using well-established processes. In contrast, SiC and GaN require more 

complex processing, including ion implantation, multi-layer deposition, and deep etching 

from the surface into the substrate. It is a technology that requires accumulated know-how 

over a long period of time, such as determining the optimal processing temperature and 

duration. It requires analog design and process expertise, as device performance is highly 

sensitive to process variations, even when fabricated using the same equipment, materials, 

and structures. In particular, for ion implantation technology, while silicon processes already 

involve relatively high temperatures, SiC processing requires the use of AI, which is a diffi-

cult ion species to handle. In addition, high-temperature implantation at several hundred ℃ 

is required during high-dose implantation to prevent amorphization. Compared to silicon, 

SiC processing is significantly more challenging, as high-temperature annealing above 1,600 

℃ is required to eliminate residual defects. As a result, dedicated SiC-specific processes are 

necessary.

A2

What is the difference between Si and SiC in terms of processing?Q2

Source : Yole Power SiC 2023



As noted in Answer 1, SiC enables reductions in the size and weight of EV systems thanks to 

its superior material properties. With the same chip size, SiC enables higher current han-

dling even at elevated temperatures. However, due to the high defect density of SiC wafers, 

yield decreases as chip size increases, making it difficult to secure mass production with 

current technology.

A3

Q3 SiC devices are significantly more expensive and have smaller chip sizes. 
Why are they often used in parallel? 

For example, while an IGBT may use a single 1200 V / 200 A device, does a 
SiC MOSFET require multiple 1200 V / 50 A devices connected in parallel, 
thereby increasing the total device count?

Si vs SiC Products (Below : Chip size, GDPW, Yield)

Source: Nanoscale Research Letters, “Defect Inspection Techniques in SiC,” 2022.



(Increase 2.5V ▶ 3V~)

FOM 2  |  Easy to Drive (Vth)

(Increase 100A ▶ 110A)

Current Driving (Id)

SCSOA (Tsc)

Chip size

(Same)
Vgs (on) = 18V Fix

FOM 3 |   Slow S/W (PFC)

Rdson x Qgd

Vgs(on) = 18V Fix

FOM 1 |   Power Loss

Qg x Rson

Company C  |  Gen3 (Y19)

Company D  |  Gen3 (Y23)

Company C  |  New Gen4 (Y24)

How can the current density of SiC be further improved?

While SiC enables high voltage operation and improved current density 
due to its wide bandgap and superior thermal conductivity, what are the 
practical approaches to achieving even higher current density? 

Is increasing VGS more effective than in Si, or are there other key factors 
that play a more critical role?

Q4

�Leverage strong high-temperature performance and maximize channel density through 

structural design.

It is well known that Si offers higher channel mobility than SiC, making it more favorable 

for achieving higher current density. However, SiC can also achieve high current density for 

several reasons, as outlined below.

• �This is because SiC enables smaller chip sizes at higher voltages and exhibits low current-

driving losses at high temperatures.

• �For example, if a 1200V, 100A current specification is measured at 25℃, then under the 

same condition at 100℃, the current capability of a Si IGBT is reduced by about 50% to 

50A, while SiC shows only about a 25% reduction to around 75A.

A general way to improve the current density of a 1.2kV SiC MOSFET product is as follows :

• �Current density can be improved by reducing Rsp while maintaining the same chip size, 

which lowers Rdson and enables better performance at high temperatures.

• �Unlike conventional Si, where Rdson is typically reduced by scaling down the chip size, 

SiC has limitations in chip size reduction. As the chip becomes smaller, Rthjc increases 

and heat generation becomes more concentrated, making further scaling difficult.

• �To overcome this, technologies that enhance the cooling performance of power module 

packages are being developed.

A4



Reference : Benchmarking by DBH reliability team, 2025. Aug

Source : SEMICS, OPERA

Compared to silicon, SiC has a higher electrical defect density, resulting in 3–4 times higher 

defect density in the gate oxide. Therefore, SiC devices are screened through a burn-in test 

to ensure matching Vth and RDS(on) before commercialization.

If only wafer-level probing is performed and the chip yield is 90%, the cumulative yield of a 

module product (36 chips) drops to around 3%, making commercialization difficult.

Burn-in testing is a process used to detect early-stage failures, thereby improving compo-

nent reliability. It is a reliable and practical method for enhancing overall product reliability.

During burn-in testing, components are operated under extreme conditions, such as el-

evated temperature and voltage.

A5

 Why and how is wafer-level burn-in testing performed for SiC devices, 
and how does it differ from conventional Si testing?Q5

Die Yield** Module Yield with 12 Dies Module Yield with 36 Dies

99% 89% 72%

98% 78% 52%

90% 28% 3%

Wafer size 6”, 8” wafer

Burn-in type HTGB, HTRB

Dimension 2800(W) X 2400(H) X 4500(D)

Power <30kW(Max)

Temperature RT - 175℃

Voltage Gate ±75V, Drain 2000V

Voltage accuracy ±75V 0.1%+0.2V 2000V 0.5%+10V

Current range
Gate 100nA/1uA/10uA/100uA 
Source1uA/10uA/100uA/1mA

Current accuracy
100nA 1%+0.5nA 1uA 0.1%+1nA 
10uA 0.1%+5nA 100uA 0.1%+10nA 
1mA 0.1%+50nA

Yield Trends without Burn in Screen Test

Wafer Test Wafer Dicing Die Level Sic Power module



Reliability qualification for high-power devices is categorized into AEC-Q101 (discrete devic-

es) and AQG-324 (modules). Both are automotive reliability standards with similar test condi-

tions, sample sizes, and criteria, while AQG-324 covers a broader range of evaluation items.

As noted in the burn-in test (Q5), reliability verification becomes more challenging after 

module assembly, as defect rates are higher at the module level than at the discrete level.

The table below compares the reliability test items and conditions defined in AEC-Q101 and 

AQG-324.Green indicates similar (or equivalent) evaluations, while red indicates differences.

HTRB, HTGB, and H3TRB are key reliability tests, while DRB (Dynamic HTRB), DGB (Dynamic 

HTGB), and Dynamic H3TRB are advanced evaluations designed to better reflect real operat-

ing conditions.

Dynamic testing is typically performed by actively switching the device on and off with gate 

drive, and can be applied at the module level. (DRB and DGB can also be evaluated at the 

discrete level.)

 HV-H3TRB is not a standard qualification 

condition, but is increasingly required by the 

automotive industry, led by Infineon.

Wide bandgap (WBG) devices such as SiC and 

GaN are driving the need for new reliability 

standards beyond conventional Si-based 

criteria (Beyond AEC-Q101). As part of this 

trend, extended test durations (from 1008 

hours to 2000 hours) for existing evalua-

tions (HTRB, HTGB, H3TRB), as well as com-

bined evaluations such as HV-H3TRB (HTRB + 

H3TRB), are being adopted.

A6

What is the AQG-324 standard for SiC module reliability, including tests 
such as HV-H3TRB?Q6

Table 3 Selected test conditions for automotive 
qualification

Qualification test conditions (examples)

AEC-Q101
Automotive SiC 
(beyond AEC-Q101)

H3TRB @ 
80–100 V

HV-H3TRB @
> 80% 

VDSS

Static H3TRB @ 
80–100 V

Dynamic (HV)H3TRB
> f = typical switching frequency
> V

DS,app

Item Condition

TC -55~150

HAST 130/85%/max. 42V)/96hrs

UHAST 130/85%/96hrs

AC 121/100%

ACBV AC Blocking Voltage

HTRB
max Tj/max V 
(Adjust Ta to avoid 
thermal runaway)

HTGB
max Tj/max gate bias 
(posi, nega)

H3TRB 85/85%/max. 100V/1000hrs

IOL dT≥100

PTC IOL (small)

AEC-Q101 (Auto Electronics Council) AQG-324 (European Center for Power Electronics)

Item Condition

TST Thermal Shock Test -40~125

CO Contactability -

V Vibration -

MS Mechanical Shock -

HTRB High Temp Reverse Bias max Tj / ≥80% VD

DRB Dynamic Reverse Bias
RT / ≥80% VD / f ≥ 

25kHz (off state)

HTGB High Temp Gate Bias
VGS,min/max / 50% DUT 

Positive, Negative

DGS Dynamic Gate Stress
RT / VG : min/max / 

f>50kHz (D>20%)

H3TRB
High Humidity, Temp 

Reverse Bias

dyn. H3TRB Dynamic H3TRB
Vds>0.5Vds,max / >30V/

nsec / 15~25kHz

HTFB High Temp Forward Bias Body Diode Test

dyn. HTFB Dynamic HTFB -

PC(sec) Power Cycle (<5sec)
≤5sec, 85% ID, 
Coolant flow

PC(min) Power Cycle (>15sec)
≥15sec, 85% ID, 

Coolant flow

HTS High Temp Storage ≥125℃

LTS Low Temp Storage ≤-40



The product lineup is configured based on system output power for each application, with 

SiC primarily developed for high-power modules above 200kW.

Discrete devices are applied in systems below 50kW (e.g., OBC, light vehicles), offering ad-

vantages in design flexibility and cost efficiency.

High-power systems are developed by optimizing module characteristics from small mod-

ules to high-power modules, depending on the SiC power density.

As a new product development trend, half-bridge power modules with double-sided cool-

ing are being developed, offering excellent cost-effectiveness and performance character-

istics.

Source : Wolfspeed 2023 Roadshow

A7

What are the key SiC products, major applications, and product 

development trends among leading companies, and how are they 

relevant to DB HiTek?

Q7

Conventional package for Si device New package for SiC device

Source : Yole Power SiC 2023

Resin case Gel Chip Bonding wire

Solder Metal bace DCB substrate

Compact and High-capacity

Moding resin

Solder 
/ metal particles

Copper pins

DCB substrate
with thick copper block

Discrete Solutions WolfPACK FM3 WolfPACK GM3 BM2 & BM3 XM3DM3

Industrial Drives Recreational Equipment EV Charging Electric Vehicles Urban Air Mobility

10 kW 50 kW 100kW 200kW 350+kW

Discrete Solutions WolfPACK™ Baseplate less Small Modules High Power Module Solutions

62mm X 33.8mm 62mm X 48mm 106mm X 62mm 80mm X 53mm



As shown in the figure below, customized module products are being developed by vehicle manufac-

turers and module companies (IDM/Fabless), requiring compact SiC-only module designs optimized for 

SiC devices.

DB HiTek is preparing customized metal processes (solderable metal) to support various module con-

figurations tailored to each customer.

In addition, as mentioned in Q6, for the SiC module chip business, we aim to develop products that 

meet AQG-324 module qualification requirements.

Source : IEEE, Automotive Power Module Packaging : Current Status and Future Trends
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Thermal Grease TIM DBA AIN Isolation sheet DBC Al2O3 DBC ZTA

Si3N4 pad AlN shim DBA AI Al case with Pin fin DBC Cu DBC Cu

Thermal Grease TIM TIM

Al cooling jacket Al cooling jacket Cu cooling jacket



Bucheon HQ & Fab1   90 Sudo-ro, Bucheon-si, Gyeonggi-do, South Korea 

Sangwoo Fab2           474-1 Sangwoo-ri, Gamgok-myeon, Eumseong-gun, Chungcheongbuk-do, South Korea
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