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Key characteristics of IBIDEN R-SiC DPF 02610/ IBJ_/D,—EN

» |IBIDEN R-SIiC DPF can contribute high filtration, high thermal resistance and high exhaust gas/ash resistance.
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LD emission regulatory trends in Europe and India 202610123 IBIDEN

Table Emission reqgulation trend

20 21 ‘22 23 ‘24 ‘25 ‘26 27 28 29 ‘30 ‘31 ‘32
Euro 6d/6e Euro 7
WLTP+RDE WLTP+RDE
EU | pN23:6.0x101#/km PN10:6.0x 10#/km,
NOx:80mg/km NOx:80mg/km
Durability Requirements: Durability Requirements/Additional requirement:
160,000km 160,000km/200,000km
_ R pu— _—
BS VI Phasel | |BS VI Phase2 \ | BS Vi with wLTP \"BS VII(TBD)
I
\
MIDC MIDC+RDE WLTP+RDE : S T 3
IND | pn23:6.0x 101#/km PN23:6.0x 10#/km | PN23:6.0x 10%#/km | equivalent? /
NOx:80mg/km NOx:80mg/km NOx:80mg/km l q Ty
Durability Requirements: Durability Requirements: Durability Requirements: : ,’
160,000km 160,000km 160,000km | K
L _|_ (R — _| R

Note: Values shown for M1 diesel vehicles



Impact of evolving LD regulations on DPF requirements
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Table Requlatory changes, technical impacts and IBIDEN solutions

Regulatory change

O
1111

Impact on vehicle and ATS

=

DPF requirement

KL X EK

104007
- L4444 -

IBIDEN solution

RDE requirements
(23~)

Diverse traffic, loading and
operating conditions

Stable PN filtration under
transient and high flow
conditions

R-SIC sharp pore
distribution

Higher vehicle speed/

Stable PN filtration under

Introduction of WLTC 1 yiher exhaust flow/ transient and high flow R-SIC sharp pore
(27~) . . conditions distribution
More transient operation
>
Durability
requirement High ash capacity and low
('30~) Long-term use/ pressure loss VPL for increased ash-

CAFE Il regulation
(27~)

Better fuel efficiency

Sufficient soot-regeneration
margin

storage capacity

> [




PN challenge under WLTC conditions
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2026/10/23 IBIDEN
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Figure MIDC vs WLTC: Vehicle speed profiles

Changes from MIDC to WLTC

® Longer duration
® Higher maximum speed
® More transient operation

N
o

Impact on PN control

® \Wider exhaust flow range
® Greater engine-out PN value
® Higher demand for stable PN filtration

Particle number >23nm [#/km]

BS VI requlation (6x101! #/kWh)

MIDC WLTC WLTC WLTC
7mil 9mil 7mil
R-SiC* Competitor SiC*

Figure PN Emission Results under MIDC and WLTC Conditions

The PN value tends to be higher for WLTC
compared to MIDC.
Low PN emissions under both MIDC and WLTC

conditions

Sufficient margin against the BS VI PN limit



Maintaining performance throughout the vehicle’s lifespan
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IBIDEN VPL technology

Conventional OS VPL
(Oct square) (Valuable Plugging Layout)
Inlet ch. Inlet ch.
4 direction 8 direction
Gas flow Gas flow

B ]
nts

_\|ﬁ _(_

»

Outle

»Bigger outlet channels to reduce friction at outlet
channel(AP,).

> Increased of inlet channels to increase inlet volume and
filtration area

= Higher filtration area to reduce wall surface friction(AP.)
and wall/soot layer friction(AP,)

AP = AP, + AP, + AP, + AP, + AP,

[ —

INLET

OUTLET
AP : Total pressure loss

AP;: DP from contraction

AP,: DP from inlet channel friction
AP5: DP from wall and soot layer
AP, : DP from outlet channel friction
AP : DP from expansion

Tab. DPF condition

Tab. Ash soot condition

\Fiq. Pressure loss analysis in DPF

ltem Detall ltem Detail
Substrate 7/300 VPL Ash Content* [1.0%
- o Ash density* |350kg/m?3
S 5.66"x6”L —
2€ — A Ash finding rate* |30%
Tab. Gas condition Ash deposition* |Bottom
Iltem Detalil 0g(driving distance:0km)
Gas temp. [400deg.C Ash amount 509(driving distance:200,000km)
Gas flow rate [340kg/h Soot amount |6g/L
—e—7/300 Conventional
. —e—7/300 VPL
§
[%)]
3
g
?
3 .
o _ I Ny S
Durability requirement Additional
0 40000 80000 120000 160000 200000

Driving distance[km]

Fiqure Effect of VPL on pressure loss over driving distance

VPL significantly reduces pressure loss under soot- and

ash-loaded conditions.

This supports long-term DPF performance and

contributes to improved fuel economy.
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Impact of Indian Driving Conditions on DPF Soot Loading 20260123 IBIDEN

Frequent

stop-and-go

operation Impact on DPF

® Higher soot accumulation

® Fewer opportunities for passive

regeneration
® More severe regeneration conditions

Diverse vehicle
loading

Low-speed
operation

High soot capacity
(High soot mass limit) is needed

Lower exhaust Varied routes
temperature and driving conditions
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High-SML R-SIC for Indian Driving Conditions 2026/10/23 IBJ_/D,-EN

» R-SIC showed lower DPF max temp./gradient than competitor SiC during DTI testing.
» R-SIC which has high soot capacity & can be used for higher robustness in Indian market

Tab. Test sample 1200
e R-SiC ?etﬁgoo [ 1100 o
-olLi/mi cpsi Ty @ Competitor SiC
Substrate (@)
Competitor SiC:7mil/300cpsi 831000 2_80deg'c
Filter size D10.5"xL7” 3. 900 difference
Bare/Coat Coat sample o
: . g 800
Tab. Fixed condition o
ltem Condition 3 700
Engine EUVI = 600
Volume 7.2L 500
Soot load 3.0~6.0g/L 2 3 4 5 6 7
DTI condition Inlet DPF temp:600deg.C Soot [g/L]
R DTI temp:600deq.C 140
'« (180sec),) ® R-SiC
! ; Inlet DPF tem 120 ) )
Outlet DPF temp 100 © Competitor SIC 40d eq .C

€
o
O
o
4]
o, .
£ 80 difference
g 60
Temp )
! o 40
Speed i Idle e
' On , L 20
Post | Off I | Off é 0
injection I | s
' ' — 2 3 4 5 6 7
T Ramp up Drop to idle Idle o . . Soot [g/L] . .
Figure Maximum temperature and maximum temperature gradient

DPF temperature stabilization ) -
Fig. Regeneration chart at drop-to-idle testing
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Summary

2026/10/23 IBIDEN

Value provided by IBIDEN R-SiC DPF technoloqgy

-

\l

High filtration

Stable PN filtration under WLTC

conditions, with sufficient

compliance margin /

-

~

Supports reliable PN compliance

under diverse operating
conditions

-

\

!

co.§
Low pressure loss

Low pressure loss under ash
oaded conditions through VP
technology

~

L

/

P

Benefits for OEM/end user

/

Contributes to improved fuel
economy and reduced CO:
emissions

\

~

@@

High robust

Conven tional

Reduces hot spots and thermal

\ stress during regeneration /

a )
Reduces thermal-damage risk

and increases regeneration-

calibration flexibility

IBIDEN R-SiC DPF technology supports robust regulatory compliance and contributes to the
efficiency, reliability and long-term value of LD vehicles in India.




