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YUJIN Chemical

New Active-Alignment Epoxy (YU-UETL1906)
Verification Result & Proposal




I @ Automotive Active-Alignment Epoxy Drawback & 7|2 = H

@ Automotive Active-Alignment Process

: Dispense A/A Epoxy — Active Alignment — Positioning MTF Best & Optical Centering

—Defocusing(Z-axis upward movement) — UV Cure —Thermal Cure(Oven Cure)

(Defocusing 378 B& E7t0| AR : FAH2 HA=2A & 4% 22 A/A Epoxy =52 &

@. Previous limitation
1) Oven Cure &, A/A Epoxy Shrinkage2 A/A-Best 2| Tilt X/Y X Position® X7} 012 &.
—7|Z& A/A Epoxy =2 Oven Curel’d0f|A| A/A-Best ZZ19| Tilt X/YE |XI5HX| g

— 0|2 QIe}, Ao s4rE U

Before A/A
(Sensor Die-tilted
Tx/Ty)

’50x< O
=S

After A/A
(Tx/Ty matched with
Sensor Tx/Ty
: Resolution & O.C Best)

TololiLf x| g

Defocusing
(Z-upward
LENS Move)

o

After Defocusing
(Tx/Ty Maintain
Out of DOF)

MEL7] Q8 o2 A=K E MAFXTH)
UV-Cure &
Over-Cure

=

After Oven-Cure

(After epoxy shrinkage
Tx/Ty couldn’t maintain
: Poor Resolution
: Optical-Center Out-of Spec)

The best value for our customers! YUJIN Chemical




I @ Automotive Active-Alignment Epoxy Drawback & 7|2 = H

@. Previous limitation

2) ¥2 {2|M0| 2&=(Tg : Glass Transition Temperature)2 0] O|$F ZAA|HSIZ s A= HS L

= 2 HSHA| 7
| M35lS 2EAld

dHEE D2/X2 LE{OIM Epoxy FHI7t H2ISIK 12/X 2 HEHO|AM s &= d

d4s EUF
: -40~105°C 2| Operating Temperature T+ZHf|A| HHH o= s S

|Z Epoxy2| HIiHO R =2 HHHER 15umX| &/

S X|/SPEC-IN 0|0{O} 5}= AUTOMOTIVE Camera0j|A{
HIZO| XM AHE|E HOLL off A=

o
2 LUN7|HAN
x5HE LA

4) 50kgf MZo| Aoz &

Aol U2 ME|’g0] Z3.

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy(GT-UETL1906) Test — Assessment Result Summary

Pros. & Compared with AS-IS Delo-1LT3480

OVEN-CURE BEFORE&AFTERTILT X OVEN-CURE BEFORE&AFTERTILT Y
ADVANTAGE rom o

5% m—=BEFORE

0.500 .
. BEFORE [}
2 IR . | 2
0.000 = 3 - AFTER MU.DW
1 2 3 4 5

1. POSTURE MAINTENANCE i - orrx | & ml s
RESOLUTION ASPECT | - HigherTgTiemp. _ -
- State(Phase) maintenance power is strong s

- Could maintain A/A final best MTF posture even after thermal cure. — -
-. Could make best MTF & Zero-Aligned Optical Center Image Module. s ﬁ f‘%
2. ADHESION FORCE e

HARDNESS ASPECT ] -. Big improved, doubled adhesion force = 130kgf (internal spec 2 60kgf, LT3480 Avg 65kgf)
-. Could be a robust countermeasure action for detaching issue of Lens.

P

3. THERMAL EXPANSION
-.Room Temp. to 100°C, thermal expansion is lower.

RESOLUTION ASPECT ] (6.9um / compared with 10.6um of LT3480) A e WLl e
-. Could improve MTF vs Temp. phenomenon. | I I |

Y

]

= Mobileye Quadlification Proceed

0.

4. PRODUCTIVITY
-. Convenient to use
MANUFACTURE ASPECT - Have proper Viscosity & Thixotropic-Index to dispense, [ ==
PR Detect well, Longer working fime (Less phase transition) h] ]
"

)

@. Reliability Test Result (Image-Module Internal)

[ RELIABILITY STABILITY -. Thermal Shock 500 Cycle = Resolution Pass

-. Further test will be. (High&Low Temp, High Temp&Humidity Test)

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy(GT-UETL1906) Test — Datasheet Review

Suitable materials

L13480

PC, FR4, PBT,
Aluminium

. A/A EPOXY PROPERTIES COMPARISON (With AS-IS)
DELO-DUALBOND

YUJIN
YU-UETL1906

PC, LCP, Ceramics,

Glass, Aluminium

. THERMAL EXPANSION SIMULATION DATA

_--"W @ LENS BARREL : CU CTE 19ppm/K
» (25~100°C) 13.82 um [Based on F.F.L 9.7mm]

_.-p @ AAEPOXY:DELO LT3480 CTE 185ppm/K

I » (25~100°C) 10.62 um  [Based on Nominal Gap 0.825mm]

---9 (3 LENS HOLDER: ALDC12 CTE 20.8ppm/K

CUI‘Ing type Ly & Heel UV + Hedr » (25~100°C) 18.80 um [Based on Height of 12.05mm]
1-5sec @ 365nm
- 60mwW/cm?2 365nm, 2,500m J/crf
Cure Condifion (320~450nm)
S0rley 6 807G 30min @ 80°C SHRINKAGE BEFORE TG AFTER TG TOTAL (um)
Density @25 °C 1.25 1.0-1.3 L3480 0.701 9.921 10.622
Type mCD modified Epoxy UETL1906 5.061 1.852 6.914
Beiefe Color beige Cloud
curing 2 ’ MERIT 3.708
Viscosity(mPas) 95,000 50,000 (cPs)
After Tg 35 °C (TMA) 86.3°C (DMTA) o UV Glue YU-UETL1906
curing CTE Tg > 85 ppm/K 100.08 ppm/C )
[ppm] Tg< 185 ppm/K 163.9 ppm/C ® 10cc x 10syringes
Young's
1000 1690 —
modulus(MPa) YU-UETL1906
Hardness (Shore D) 77 72 g
Elongation % 20 -
Shrinkage(volume), 5 0 -
%
Tensile Strength(MPa) 25 -
CSS Al/Al(MPa) 21 B
I A
Datasheet [ L
DELO-LT3480 YU-UETL 1906

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy(GT-UETL1906) Test — Dispensing Setting & Test

M. Initial Test : Dispense status check
-. Glue weight : 80~85mg M. Dispense convenience - Good (Better to control)
-. UV Cure Parameter (Follow AS-IS MFG condition)

- UV Power: > 1000mW/cm?2
- UV Exposure fime : 3 sec
-. Oven Cure Parameter
- Temperature : 100°c
- Curing time : 45 min

l. Dispense shape / Area inspection < PR works good,
No problem

Load = 101 Bkof
Displacement = 1. 14emm

The best value for our customers! YUJIN Chemical




@ New A/A Epoxy(GT-UETL1906) Test — Dispensing Setting & Test

. Bonded Camera . After Push-Pull Test

- Before Push-Pull Test - Bond Force : 102 Kgf (with 84mg Volume)

The best value for our customers! YUJIN Chemical



I @ New A/A Epoxy Test — MTF Variation vs Time Transition(24hrs)

. MTF Validation : MTF variation vs time transition (24hrs)

B Unit #19 : Glue wt: 105mg UV exposure: 3sec O The MTF scores are able to maintain the peak
m Unit#17 : Glue wt: 106mg UV exposure: 3sec values even after 24 hrs.
[ ] Unit #12 : Glue wt: 105mg UV exposure: 3sec

40 —=112
30 —-#17
20 #19

The best value for our customers! YUJIN Chemical



90
80 -
70 - ——
60 i ?
50 ——2Zsearch 50 —o—Zsearch 50 =17 Search
0 ~@—After Oven 40 - == After Oven 40 = After Oven
20 - =2 4hrS. 30 = 24hrs 30 4= 24hrs
20 20 20
10 10 10
0 LN s e s s e B T T 0 T T T T T T T T T T T T T T [0 e e e e e e N A N B B e s e e e ey e |
1. 3 5 7 9 11 13 15 47 19 21 23 25 1 3 5 7 9 11 13 15 17 19 21 23 25 1 3 8§ 7 9 11 43 45 47 19 21 23 25
20 90 90
80 80 - 80
o % » "
60 60 60
50 50 50
20 —4—Zsearch 20 == Zsearch 20 =47 Search
30 —i— After Oven 30 —fi— After Oven 30 —fi— After Oven
20 = 24hrs 20 e 24hrs 20 ~h— 24hrs
10 10 10
0 T T T 0 T 0 T T T

- Best MTF Maintained during 24hrs.

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy Test — MTF Variation vs Time Transition(1week &

. MTF Validation : MTF variation vs time transition (1 Week / 2 Weeks)

B Unit#19 : Glue wt: 105mg UV exposure: 3sec O The MTF scores are able to maintain the peak
B Unit#17 : Glue wt: 106mg UV exposure: 3sec values even after 2 Weeks.
[ ] Unit #12 : Glue wt: 105mg UV exposure: 3sec

3 13 ROl MTF Validation

After Oven
[CC] [35FL]  |[35FU]  [[35FR] |I35FD] | [uL] [UR] [LL] [LR] [90FUL] [90FUR] |[[90FLL] |[9OFLR]
#12 after oven 78 76 72 72 73 73 71 76 72 68 64 73 63
#17 after oven 82 71 75 71 71 75 73 70 70 7o 63 70 57
#19 after oven 79 75 69 70 74 FE] 68 75 74 =] 65 65 66
After 7days
[CC] [35FL]  JI35FU] |[35FR] |[35FD] | [UL] [UR] [LL] [LR] [90FUL] J90FUR] |[[90FLL] |[9OFLR]
#12 after 7days 7 75 72 71 72 73 70 75 72 63 64 72 68
#17 after 7days 82 70 75 71 71 76 73 72 71l 74 65 68 62
#19 after 7days 77 73 66 68 75 73 66 74 71 66 62 65 69
After 19days
[CC] [35FL]  |[35FU] |[35FR] |[35FD] | [UL] [UR] [LL] [LR] [90FUL] JSOFUR] |[[SOFLL] |[9OFLR]
#12 after 14days 81 7 73 72 74 73 69 76 73 69 63 73 67
#17 after 14days| a1 67 73 71 70 74 69 68 69 75 57 68 57
#19 after 14days| 79 74 70 71 75 72 70 74 i 66 66 65 69
Unit # 12 Unit # 17 Unit # 19
90 90 a0
B0 , 80 BO
70 WM 70 70
60 &0 » &0
50 50 ED
40 —o—H12 alter oven a0 =1/ after oven a0 =119 after oven
30 =12 after 7days 30 =@—#17 after idays ETY —— 119 after 2days
20 e 812 alter 14days n =417 alter 14days 20 a—i19 after 14days
10 10 10
o 0 0
N 5 B S o @ o

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy Test — MTF Variation vs Time Transition(1week &

. MTF Validation : MTF variation vs time transition (1 Week / 2 Weeks)

Unit #19
Unit #17
Unit #12

0 26 ROl MTF Validation

: Glue wt: 105mg
: Glue wt: 106mg
: Glue wt: 1056mg

UV exposure: 3sec
UV exposure: 3sec
UV exposure: 3sec

O The MTF scores are able to maintain the peak
values even after 2 Weeks.

- Further time transition will be checked fill after 3 weeks.

[1] [2] 13 (4] [5] (6] 7 8] [81  jrto] |raa] (3]  [(33] |fa4] j(as] (6] (47 |(a8] j(a9] |(200 j(2a] (2] (23] |(24] |[35] |[26]
#12 after aven 79 v [ [ 74 73 ] 72 76 68 15 70 70 72 76 [ 75 69 70 53] &0 67 78 68 64 62
#17 after aven 83 80 f=] 75 68 74 71 71 70 73 74 7 74 73 o] 71 69 72 74 77 a5 71 71 2] 25 58
#19 after oven 78 79 3 B4 71 7 Fid 73 74 67 72 3 [:] ] 74 5 74 74 63 =] [ B2 72 57 65 67
[ [2] 13] (4] 5] [6] 7 8] [s] _ jio] (1]  J[12)  |(43] |[4] |(as] (16l (171 |(18] j(as] |[200 (1] (23] (23] |[24] |[35) |[26]
#12 after Tdays 7 i 75 ] 73 72 72 78 67 75 75 70 70 70 76 5 0 74 0 &7 &0 68 69 76 A3 T4
#17 after Tdays 81 83 75 75 74 63 71 63 7l 70 74 78 73 74 75 0 72 69 75 73 57 73 71 65 58 66
#19 after Tdays 78 T 71 b2 77 73 2] 76 5] 71 3 3 23] 2] 74 74 72 71 B4 &7 (53 58 57 73 ] 68
[1] [2] E] 14] [3] 6] [7 (8] [s] _ jio]  |[11] (2] |[(33] |(4] |(1s] J[16] (17 |(18] |(a9] |(200 f[z1] (23] (23] |(a4] |[35] |[26]
#12 after 14days i a0 82 7 69 74 75 74 9 69 76 77 70 70 62 76 76 70 76 0 &7 56 69 | 69 77 60 T4
#17 after 14days| 79 82 72 3 74 b5 &7 &7 75 67 73 75 70 b9 69 67 73 65 74 75 48 67 71 66 51 63
#19 after 14days| 72 B0 [ b6 IE] 74 72 76 69 73 72 3 71l 70 5 3 72 73 b1 70 67 65 58 71 68 70
Unit # 12 Unit # 17 Unit # 19
0 & 50
o =5 B L]
H-d”‘ : i[“ =gk B ] .
e e e L s A e S 2 70 0.
. - 3
B0 : | &0 d -\LM'
0 50
0 0 Ll

L

== 1] afies owen

=L e T

o= il] dhes Jdap

80 Fr N 23|45 6 AT s vel0l 2] (2] 2324 s s

==Kl e own

b FL3 1 CwED

=B=i1) e Maws =W=Fl e My
n
F17 aver Mday W= FLS afer Woaps
b 1]
]
UL 020 (30 [€] IS0 (63 [P0 180 194 TRORRNCEACL3IARASI eI T S L0 (2] (220232 2SI 1 (20 (30 141 [5) 163 (70 180 B34 DoOMRNI21[131(1 411 S]] A6IHTRLESE0A (1] L2202 )45

The best value for our customers! YUJIN Chemical




@ New A/A Epoxy Test — MTF Variation vs Time Transition(3week)

O Final parameter x 10 units
O Qty:x10 bonded camera ; with final parameter ; bonded 7Aug
O Parameter : Glue wi: 106mg;

O MTF check : After 20 days x10 units : SUT 1 & SUT 2 comparison (26Aug)
#9 #13 #15

S0 1] w0
L] L] E
m 0 _ m |
1] ] 1l
i | 50 1] .
L1} Lli] i
e i 5T e L EUR =551
in {11] an
e = T == 1% ) =E=FI2RIT 1
n in mn
1 o i
n 1] n
L] 2] 38 (3 0] (7] [ () o ey e e pe N s o D rE [ (L 120 [ 1[50 06 (7 0 [0 D00l U r i) (s uaf oy e 3] [aof g [ |2 ) CU1 120 20 PO (50 060 (70 R0 (90 [eeflan) apasgia) (ashiue) (e o e L3 ]

#18 #20

] W
L] E
n 3 n
H (71}
1] s
] ]
e AT e O SUT 1
il 1]
e LN =W=i2 5T
il n
10 m
n 1]
20 (30 (30 [0 151 [6 171 B (90 [aepgonf uapiea)iag) (aSigus]|aryjus o] oiga v 20 o] 2apas| (6] CULGED P01 050 06007 (B RS0 RS ALD I LT RS LS TR 012 1002 13 S 1250

U The shape trend of MTF scores of all ROl are the same between the 2 SUTs after 20days

The best value for our customers! YUJIN Chemical




@ New A/A Epoxy Test — MTF Variation vs Time Transition(3week)

O Final parameter x 10 units

O Giy:x10 bonded camera ; with final parameter ; bonded 7Aug
O Parameter : Glue wi: 106mg

O MTF check : After 20 days x10 units : SUT 1 & SUT 2 comparison (26Aug)
#8 #26 #25

50 1] ]
L] M i " -
p1] 4 - ] n 1 [
0 | ]
1] 1) 1]
i i i
— Tk e NG SUIT ) e 1% SUIT ]
i ] n
== 1] == KT 3 2% U1 )
a0 ] n
0 b1 il
1] i} 1]
(10 120 (33 141 150 061 70 B 150 FRONTRL LIS S ) S ) e[z (30 2 130 1) 51 060 (70 181 130 (6041012030 G L T8 a0 A T (34 12 4 (0 (51080 1) 080 S0 CootEnaappusney v P oot 0221 25004 )

#22 #21

L] L]
m = n ; ]
0 0 [
0 50
(11 LTI
= L ST =l ST
1] 10
==l ) =71 50T )
in 40
1 ki)
0 il
[ T R T T R e T EE T B W[ b [ R e [P e T REST RN 141 120 3] (40 18] (6 ) (S0 P e i v s O | M e S

O The shape frend of MTF scores of all ROl are the same between the 2 SUTs after 20days

The best value for our customers! YUJIN Chemical




@ New A/A Epoxy Test — Adhesion Strength Validation

. Push-Pull Test : Epoxy adhesion force result with Exp.time & Epoxy volume (After 24hrs)

(mg)

W
1 28 85 88.2 v' After 24Hrs
v Lens Holder fixed
Lens Barrel Push
2 11 104 99.9
3 ¥ 105 103.9
Exceptionally Better than
Delo-LT3480.
4 27 106 127.2
AS IS : DELO LT13480 Adhesion Force
- The adhesion force is higher at epoxy weight of 100mg than 85mg. M. FCM30W (FOV100) |. MODULE : TEST RAW DATA
SAMELE] It FCM30W LENS PUSH-PULL TEST (Kgf)
About 130 Kgf X2 " T e
#3 77.3% :z
Compare with As-Is Delo LT3480 Epoxy o | ©
: Almost Doubled e I S BN BN N e
(Delo LT3480 : Avg 70 Kgf) - eral
MIN 62.92
S0 |

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy Test — Posture Maintenance Ability x x %

. Posture (Lens height) difference check with CMM

-. Defocus value : ~40um @ epoxy weight ~105mg

Exceptionally Better than
Delo-LT3480.

-. Lens Barrel Wing Top 4-Point TILT POSTURE DIFF. VIA OVEN-CURE
Height Measurement Mn: 01 02 03 04 05 06 07 08 09 10
041 .
SIN SPECIFICATIONS INSP INSTR % 8 2 22 27 REMARKS
1 |psTANcE Xt oM 17703 | 17687 | 17656 | 17658 | 17671 After UV MORNING o2 's\ \
2 |DsTANGE yt oM 17548 | 17,601 17530 | 17540 | 17529 MORNING 0.3 - "
3 |osTANcE Xl oM 17502 | 17504 | 17497 | 17567 | 17525 MORNING o
4 |DsTANCE yb o 17733 | 17673 | 17621 | 17677 | 17661 MORNING 04
5 PARALLELISM //0.01 DATUMA CVM 0.170 0.092 0.147 0.137 0.144 IMORNING 05 K' i
diff x 0.411 0.093 0.159 0.091 0.146 ——-lxr -xl |
dif y 0185 | 0072 | 0001 | 0437 | o3 |T  []xt-xb 98 R
tilt x 0.427 0.364 0.577 0357 0539 ATAN((d‘ffI X 14)*(18"./ 3.14)) .l . 2
tilty 0648 | 0287 | 0357 | -0511 | 0496 | [{ATAN(GIff v/14)*(180/3.14) | }
0.8
1 |osTANcE Xr oW 17664 | 17655 | 17615 | 17627 | 17638 Atter Oven AFTERNOON
2 |psTance yt oM 17530 | 17595 | 17544 | 17520 | 17495 AFTERNOON o
3 |ostance x| o 17550 | 17589 | 17487 | 17545 | 17.490 AFTERNOON 1.0
4 |DSTANCE yb o 17685 | 17650 | 17562 | 17643 | 17635 AFTERNOON +BEFORE OVEN =AFTER OVEN
5  |PARALLELISM /10,01 DATUMA o 0.197 0078 0.128 0.102 0.155 AFTERNOON
diff x 0.105 0.066 0.128 0082 0.148
diffy -0.155 -0.055 0018 | -0.114 TILT X/Y POSTURE VARIATION
BEFORE & AFTER OVEN CURE
tit x diff -0.021 -0.100 0094 | -0.033 0.006
tity diff 0083 0.065 0283 0074 -0.025

» tilt x diff
w tilt y diff
=» Posture maintenance ability is very good.

=» Maintain tilt direction.

= Tilt x/y change is a few (Before & After oven-cure)

The best value for our customers! YUJIN Chemical



I @ New A/A Epoxy Test — Posture Maintenance Ability & * %

. Posture (Lens height) difference : X-Axis

17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT
17750 BEFORE&AFTER OVEN-CURE (#26) 1775 | BEFORE&AFTER OVEN-CURE (#8) 17750  BEFORE&AFTER OVEN-CURE (#25) 17750 BEFORE&AFTER OVEN-CURE (#22) 17750 . BEFORE&AFTER OVEN-CURE (#21)
17.700 17.700 17.700 17.700 17.700
17.650 17.650 17.650 17.650 17650
17.600 =4=Before | 17.600 =4=Before | 17.600 ~4=pefore 17.600 =o=Before 17,600 == Before
17.550 ~@—After 17.550 -~ After 17.550 ~After 17.550 -~ After | 17.550 ~— After
17.500 + 17.500 17.500 17.500 17.500
17.450 17.450 17.450 17.450 17450
17.400 17.400 17.400 17.400 17400
X-Left X-Right X-Left X-Right X-Left X-Right X-Left X-Right X-Left X-Right
1.000
0.500 | 2 Exceptionally Better than
' BEFORE sy P Yy
3 !j ._l Posture maintained very well. Delo-LT3480
gp ooco Mwem [N N ENE N == AFTER elo- .
v 1 2 3 4 5
(a] -
0500 «—DIFF X
-1.000

l. Posture (Lens height) difference : Y-Axis

17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT | 17.800 LENS TOP HEIGHT 17.800 LENS TOP HEIGHT
e BEFORE& AFTER OVEN-CURE (#26) 47550 BEFORE&AFTER OVEN-CURE (#8) . BEFORE&AFTER OVEN-CURE (#25) 17750 . BEFORE&AFTER OVEN-CURE (#22) 17750 BEFORERAFTER OVEN-CURE (#21)
17.700 17.700 17.700 17.700 17.700
17.650 17.650 + 17650 17.650 17.650
17.600 —4+—Before | 17.600 —+—Before | 17600 —4—Before 17.600 | —4—Before | 17.600 —4—Before
17.550 —-After 17.550 ~@— After 17.550 —— After 17.550 | ~@-After | 17.550 ~—After
17.500 + 17.500 17.500 | 17.500 + 17.500
17.450 17.450 17450 17.450 + 17.450
17.400 17.400 17.400 17.400 17.400
Y-Bottom Y-Top Y-Bottom Y-Top Y-Bottom Y-Top Y-Bottom Y-Top Y-Bottom Y-Top
1.000
Ul E tionally Better th
) = BEFORE . . Xcepitiond efrer tndan
o ) A Posture maintained very well. pD | L')I'l3 480
5 0.000 e — mm AFTER elo- .
[
s Bl DIFF Y
-1.000

The best value for our customers! YUJIN Chemical




I @ New A/A Epoxy Test — Posture Maintenance Ability & * %

@. Posture (Lens height) difference check with CMM

#2600 1ST #2600 2ND

17.8 - LENS TOP HEIGHT X-POSTURE 17.8 - LENS TOP HEIGHT Y-POSTURE LENS TOP HEIGHT X-POSTURE 17.8 - LENS TOP HEIGHT Y-POSTURE
17.75 - BEFORE&AFTER OVEN-CURE (1906-2) 17.75 -~ BEFORE&AFTER OVEN-CURE (1906-2) 17.75 - BEFORE&AFTER OVEN-CURE (1906-2) 17.75 - BEFORE&AFTER OVEN-CURE (1906-2)
17.7 ~ 17.7 17.7 17.7
17.65 - 17.65 17.65 17.65
176 - / —+—Before 17.6 % —o—Before 17.6 / ——Before 17.6 ‘\% —o—Before
17.55 —i—After 17.55 —i—After 17.55 —i—After 17.55 —i—After
175 17.5 17.5 ‘ 17.5
17.45 17.45 17.45 ‘ 17.45
17.4 ~ 1 17.4 17.4 ! T 1 17.4
X-Left X-Right Y-Bottom Y-Top X-Left X-Right Y-Bottom Y-Top
#2622 18T
17.8 - LENS TOP HEIGHT X-POSTURE 17.8 -+ LENS TOP HEIGHT Y-POSTURE 17.8 1 LENS TOP HEIGHT X-POSTURE 17.8 -+ LENS TOP HEIGHT Y-POSTURE
17.75 - BEFORE&AFTER OVEN-CURE (1906-2) 17.75 - BEFORE&AFTER OVEN-CURE (1906-2) 17.75 - BEFORE&AFTER OVEN-CURE (1906-2) 17.75 - BEFORE&AFTER OVEN-CURE (1906-2)
177 17.7 17.7 17.7
17.65 17.65 17.65 . 17.65
176 - //. ——Before 17.6 L —= — —e—Before 176 -// ——Before 17.6 77%7 —o—Before
1755 4 —B—After 17.55 ~@—After 17.55 - —B—After 17.55 —&—After
17.5 17.5 175 17.5
17.45 17.45 17.45 17.45
174 + T 1 174 - T 17.4 T 7 17.4 - T
X-Left X-Right Y-Bottom Y-Top X-Left X-Right Y-Bottom Y-Top

- Posture maintenance ability is very good.
- Maintain tilt direction. (Tilt x/y change is a few)

The best value for our customers! YUJIN Chemical
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=] AA to FT MTF RESOLUTION & ADHESION FORCE

@. +25um Defocusing Applied (Based on Through-Focusing Data)

3225

3224
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HIT 5280
ALTSL8°0
AG1GL8°0
HE176.8'0
HEY 45,80
ABY 4580
ALYT4528°0
HLY 45280
HLTT45°0
ALTTIS0
AT 450
H17450
AFT450
HET45°0
HEY™45°0
AGY 450
HY 450
AYTIS0
ALYT450
HLY 450
H1740°0

Ag 400

HY 400
ALT40'0

HLT'S.80
ALTTSL80
AGT 580
HE1 580
HEY 4528'0
AGYTISL8°0
ALYT45£8°0
H1¥™45£8'0
HIT45°0
ATHS0

AT 450
HT7450
A1 450
HE1745°0
HEY 450
AGYT4S0
HY 450

AY 450
ALIT4S0
H1Y 450
HT740'0

A9 400
HY™40'0
AL40°0

—o—AAL -—@—DEFL -—a—FTL

MTF DIFF

—e—FTL

MTF DIFF e==@=AAL === DEFL

3227

S S e iy

3226
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100
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I =] AA to FT MTF RESOLUTION & ADHESION FORCE : GT-UETL1906

@®. Thermal Shock Test
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The best value for our customers! YUJIN Chemical

New A/A Epoxy applied
FCM30W 10EA Sample (made in ASM Singapore)
— Thermal Shock Test (Worst reliability test on Epoxy)

-. Measure MTF Before & After
(After value should be measured after 24hours

on dwell af room temperature)

1) After 96 Cycle

2) After 500 Cycle (HKMC ES Spec Based)




@ NEW A/A Epoxy Reliability — Thermal Shock Test
96&500 Cycle Result : All Pass

@. FCM30W NEW A/A EPOXY (YUJIN) RELIABILITY TEST RESULT : THERMAL SHOCK (-40~95°C p ALL PASS : RESOLUTION STABLE PERFORMANCE
MTF RESOLUTION (60 Ip/mm)
SAMPLE | BARCODE STATUS 00k 035 038k DIk RESULT
MTF >55 MTF >55 MTF >50 MTF > 38

ROI#1 | ROI#2 | ROI#3 | ROI#4 | ROI#5 | ROI#6 | ROI#7 | ROI#8 | ROI#9 | ROI#10 | ROI#11 | ROI#12 | ROI#13 | ROI#14 | ROI#15 | ROI#16 | ROI#17 | ROI#18 | ROI#19 | ROI #20 | ROI#21 | ROI#22 | ROI#23 | ROI #24 | ROI#25 | ROI #26
BEFORE TEST |  78.00 75.06 76.63 78.14 72.18 72.79 71.67 69.07 75.68 70.23 68.29 62.10 69.58 66.59 64.38 60.27 74.17 67.79 66.71 66.97 67.76 72.38 60.94 61.75 7231 68.46
1 PAE1Q0062 AFTERTEST | 76.1S 74.86 73.91 76.10 72.38 73.70 71.30 66.44 75.47 69.70 67.67 58.06 71.34 66.27 63.90 57.11 72.80 67.84 65.89 65.46 68.42 70.81 57.85 58.42 73.10 66.48 PASS
DIFF.SFR -1.81 -0.20 -2.72 -2.04 0.20 0.90 -0.37 -2.63 -0.21 -0.54 -0.62 -4.04 176 -0.32 -0.47 -3.16 -1.37 0.05 -0.82 -1.51 0.66 -1.57 -3.10 -3.33 0.79 -1.98
DIFF % -2.32% | -0.27% | -3.55% | -2.61% | 0.28% | 1.24% | -0.52% | -3.81% | -0.28% | -0.76% | -0.91% | -6.50% | 2.53% | -0.48% | -0.74% | -5.24% | -1.85% | 0.08% | -1.22% | -2.25% | 0.98% | -2.17% | -5.08% | -539% | 1.09% | -2.89%
BEFORE TEST |  78.60 76.89 75.67 75.59 74.55 74.61 76.60 70.85 75.56 73.66 63.99 62.98 76.17 70.38 65.94 62.03 76.00 74.21 66.64 64.24 68.20 69.30 64.37 63.91 72.14 67.60
2 PAE100119 AFTERTEST | 76.22 75.59 75.60 73.79 72.13 76.78 67.35 68.77 72.78 69.26 59.99 60.61 72.84 66.79 61.47 55.39 63.95 67.84 66.77 61.67 65.21 66.34 60.37 62.35 63.99 62.33 PASS
DIFF.SFR -2.39 -129 -0.07 -1.79 -.42 2.17 -9.26 -2.08 -2.78 -4.40 -4.00 -2.36 -3.33 -3.58 -4.48 -6.64 -12.05 -6.37 0.13 -2.57 -2.99 -2.96 -4.00 -1.56 -8.15 -5.27
DIFF % -3.04% | -1.68% | -0.09% | -2.37% | -3.25% | 2.90% | -12.08% | -2.93% | -3.68% | -5.97% | -6.26% | -3.75% | -4.37% | -5.09% | -6.79% | -10.71% | -15.86% | -8.58% | 0.19% | -4.01% | -4.38% | -4.27% | -6.22% | -2.45% | -11.30% | -7.80%
BEFORE TEST | 78.80 78.64 74.05 77.33 75.37 75.71 76.56 74.34 75.90 73.16 68.55 65.87 76.49 7184 67.46 63.12 71.94 72.15 67.55 66.45 67.73 71.08 64.07 66.58 73.72 68.91
3 PAEIQO102 AFTERTEST | 79.74 7743 74.99 76.08 74.67 75.55 76.44 74.28 75.76 70.90 68.61 65.68 74.41 70.72 66.12 61.37 71.95 70.56 67.41 67.25 66.15 69.49 63.52 67.05 70.13 66.58 PASS
DIFF.SFR 0.94 -1.21 0.94 -1.24 -0.70 -0.15 -0.12 -0.06 -0.13 -2.25 0.07 -0.20 -2.08 -1.12 -1.34 -1.75 0.01 -1.59 -0.14 0.80 -1.57 -1.59 -0.55 0.48 -3.59 -2.32
DIFF % 119% | -1.54% | 1.27% | -1.61% | -093% | -0.20% | -0.16% | -0.08% | -0.18% | -3.08% | 0.10% | -0.30% | -2.72% | -1.56% | -1.98% | -2.78% | 0.01% | -221% | -0.21% | 121% | -2.32% | -223% | -0.86% | 0.71% | -4.88% | -3.37%
BEFORE TEST |  76.00 7331 75.41 76.07 71.97 73.86 69.92 66.43 75.95 62.94 74.73 67.11 74.07 68.08 71.13 62.95 73.74 65.80 67.20 68.12 67.68 64.65 61.43 62.47 66.23 65.34
2 PAEIQO0S9 AFTERTEST | 75.27 73.05 75.10 76.03 72.32 75.11 75.89 70.19 77.59 64.28 72.75 66.90 73.27 68.12 69.96 61.48 74.26 64.22 68.85 68.41 65.17 66.79 59.37 63.21 66.57 63.44 PASS
DIFF.SFR -0.72 -0.26 -0.30 -0.04 0.35 125 5.97 3.76 164 135 -1.98 -0.21 -0.80 0.04 -1.17 -1.47 0.52 -1.58 1.65 0.29 -2.50 2.14 -2.06 0.75 0.34 -1.90
DIFF % -0.95% | -0.36% | -0.40% | -0.05% | 0.48% | 1.69% | 8.54% | 565% | 2.16% | 2.14% | -2.65% | -0.31% | -1.08% | 0.06% | -1.65% | -2.34% | 0.71% | -2.40% | 2.46% | 043% | -3.70% | 3.32% | -3.35% | 120% | 0.51% | -2.91%
BEFORE TEST | 81.77 79.33 74.28 74.89 77.41 78.75 76.53 72.90 73.37 74.75 73.59 68.09 74.32 73.07 69.36 65.30 71.50 7151 67.21 70.44 60.38 66.48 65.98 67.46 70.72 66.86
5 PAE100203 AFTERTEST | 78.49 81.51 76.51 77.01 78.16 77.88 70.94 72.97 74.77 71.35 72.66 67.22 76.27 74.39 66.24 65.37 75.01 72.47 68.62 70.95 60.80 68.92 67.52 67.02 72.40 68.57 PASS
DIFF.SFR -3.27 219 2.23 212 0.75 -0.88 -5.59 0.08 140 -340 -0.92 -0.87 195 132 -3.11 0.07 -2.49 0.96 141 0.51 0.42 2.43 1.53 -0.44 169 171
DIFF % -4.00% | 2.76% | 3.00% | 2.83% | 0.96% | -111% | -7.31% | 011% | 1.91% | -4.55% | -1.26% | -1.28% | 2.62% | 1.81% | -4.49% | 011% | -3.21% | 134% | 2.10% | 073% | 0.70% | 3.66% | 2.33% | -066% | 2.39% | 2.55%
BEFORE TEST | 81.28 79.75 74.17 75.79 76.65 76.41 75.81 75.89 74.99 76.59 76.88 73.15 74.55 74.41 1372 72.53 77.95 76.04 61.78 69.21 61.92 66.55 71.45 67.67 73.10 66.41
6 PAE100130 AFTERTEST | 80.03 80.56 72.53 75.34 76.66 75.54 74.11 76.28 75.16 76.35 74.02 73.42 76.10 74.21 72.60 71.59 78.50 77.48 64.03 70.63 60.27 67.01 70.20 67.44 70.69 66.40 PASS
DIFF.SFR -1.25 0.81 -1.64 -0.44 0.01 -0.88 -1.71 0.39 0.17 -0.25 -2.86 0.27 156 -0.21 -111 -0.94 0.55 14 225 142 -1.65 0.46 -1.25 -0.23 -241 -0.01
DIFF % -1.54% | 101% | -2.22% | -058% | 0.01% | -1.15% | -2.26% | 0.51% | 0.22% | -033% | -3.72% | 037% | 2.09% | -0.28% | -1.51% | -129% | 0.70% | 1.89% | 3.64% | 2.06% | -2.67% | 0.68% | -1.76% | -034% | -3.30% | -0.02%
BEFORE TEST | 80.03 81.88 76.18 75.89 74.70 76.66 72.42 77.82 75.98 78.60 69.67 72.90 68.92 75.37 59.81 67.45 60.62 67.01 64.10 68.46 65.10 68.45 69.20 67.03 68.44 70.07
7 PAEL00161 AFTERTEST | 78.94 80.95 75.10 76.35 74.23 73.34 77.06 78.64 75.81 76.07 65.28 71.71 67.65 72.91 56.20 62.87 64.48 66.74 67.88 64.69 63.06 68.36 64.9 66.01 69.16 66.70 PASS
DIFF.SFR -1.09 -0.92 -1.07 0.45 -0.47 -332 4.64 0.82 -0.17 -2.53 -4.39 -1.19 -1.27 -2.46 -3.62 -4.58 3.85 -0.27 3.78 -3.78 -2.05 -0.09 -4.24 -1.02 0.72 -3.37
DIFF % -137% | -L13% | -1.41% | 0.60% | -063% | -4.33% | 6.40% 105% | -0.23% | -3.22% | -6.30% | -164% | -1.85% | -3.26% | -6.04% | -679% | 6.35% | -0.40% | 5.89% | -552% | -3.14% | -0.14% | -6.13% | -1.51% | L05% | -4.81%
BEFORE TEST | 80.97 78.54 73.48 78.29 73.15 7497 71.90 74.62 72.43 74.22 64.23 67.65 71.83 73.94 61.46 58.14 68.52 75.32 67.90 66.88 68.33 68.24 62.42 62.76 68.63 64.47
8 PAEIO0211 AFTERTEST | 80.29 77.05 73.21 78.35 72.14 72.80 78.17 74.27 73.66 74.46 64.18 68.27 74.93 73.83 62.80 58.03 74.24 74.09 67.63 67.08 65.02 66.92 63.36 61.60 67.43 65.17 PASS
DIFF.SFR -0.68 -1.49 -0.27 0.06 -1.00 -2.16 6.27 -0.35 123 0.25 -0.05 0.63 -2.90 -0.11 134 -0.12 572 -1.23 -0.27 0.20 -3.31 -1.32 0.94 -L16 -119 0.70
DIFF % -0.84% | -1.90% | -0.36% | 0.08% | -137% | -2.89% | 8.72% | -0.47% | 1.69% | 0.33% | -0.08% | 0.93% | -3.72% | -0.15% | 2.18% | -0.20% | 835% | -1.63% | -0.40% | 030% | -4.85% | -1.94% | 1.51% | -1.85% | -1.74% | 1.09%
BEFORE TEST | 79.06 80.09 72.64 78.19 74.15 74.61 69.80 70.92 74.75 74.19 69.76 62.15 74.48 72.62 63.62 59.39 74.91 67.96 63.72 68.66 58.13 66.10 64.10 65.16 65.80 72.33
9 PAE100169 AFTERTEST | 77.44 71.77 73.26 77.45 73.49 73.00 69.44 69.90 7543 72.82 68.10 57.53 75.10 73.13 61.05 58.19 71.42 67.09 62.29 67.70 59.12 67.66 59.49 62.11 65.54 70.79 PASS
DIFF.SFR -1.62 -2.32 0.61 -0.74 -0.65 -1.60 -0.36 -1.02 0.68 -1.37 -1.66 -4.61 0.62 0.52 -2.57 -1.20 251 -0.88 -1.43 -0.96 0.99 1.56 -4.61 -3.05 -0.26 -1.54
DIFF % -2.05% | -2.89% | 0.85% | -0.94% | -0.88% | -2.15% | -0.52% | -1.44% | 0.91% | -1.85% | -2.38% | -7.42% | 0.84% | 0.71% | -4.04% | -2.02% | 3.35% | -1.29% | -2.24% | -1.40% | 1.70% | 2.36% | -7.20% | -4.68% | -0.39% | -2.12%
BEFORE TEST | 83.07 80.75 76.03 71.28 75.51 72.75 1592 76.66 69.62 76.82 75.03 73.44 72.89 70.62 71.72 72.41 75.51 74.90 67.11 71.93 64.18 68.11 69.31 64.44 69.38 66.21
10 PAE100153 AFTERTEST | 80.90 80.32 75.79 79.86 73.37 72.77 70.83 75.04 72.82 76.70 72.04 74.22 77.94 73.82 70.21 70.90 74.00 74.95 67.98 68.53 66.00 70.57 68.11 63.74 68.88 66.05 PASS
DIFF.SFR -2.17 -043 -0.24 2.58 -2.14 0.03 -7.10 -1.62 3.19 -0.12 -2.99 0.78 5.04 3.20 -1.51 -1.51 -1.52 0.05 0.87 -3.39 1.81 2.46 -1.19 -0.71 -0.50 -0.16

DIFF % -2.62% | -0.53% | -032% | 3.34% | -283% | 0.03% | -9.11% | -211% | 4.58% | -0.15% | -3.98% | 1.06% | 6.92% | 4.54% | -2.10% | -2.09% | -2.01% | 0.06% | 1.30% | -4.72% | 2.83% | 3.61% | -1.72% | -1.10% | -0.73% | -0.24%

The best value for our customers! YUJIN Chemical




AS-IS Ver.

Optical

e Thermal
Variation Expansion
(E.F.L)
A

2. NEW EPOXY + NEW LENS-HOLDER MATERIAL APPLIED
: Decrease Thermal Expansion -7um

v '
TO-BE Ver. :
1. NEW EPOXY APPLIED (YUJIN) ____';
: Decrease Thermal Expansion -4um J
: Could be covered with Room Temp. & 75°c within D.O.F i

: Could be covered with Room Temp. & 75°c within D.O.F
—

I @ HIGH TEMP. MTF IMPROVEMENT - OVERALL COMPENSATION

[OVERALL VARIATION] (Combine with Optical & Mechanical Variation)

%%, YUJIN A/A EPOXY 2 H% ¥ : pdlojo| X{2/1 2 MTF TEST PASS. (Confirmation from Mobileye)

Upward change on Thermal Expansion
&

» Downward change on LENS E.F.L

- Compensation occur for Best-Focus Height
(Around 22um’s position difference with 25°c & 75°c)
= Out of D.O.F (Depth of focus) with Temperature Change

D.O.F

The best value for our customers! YUJIN Chemical
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