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Success in System Design
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Lens Performance Evaluation
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a. == Color CMOS

b. SH&EZ 4224 x 3136 (Active Area 3800 x 2828)

c. ITAl 37| 1.12 microns

d Uk 3A 4.73 x 3.57 mm (full diagonal ~6-mm, Active Area 4.256 x 3.168 mm)

S

e. XA He| Fixed, 6.0 mm

f. f/eH Fixed aperture, f/3.5

g. AmHEZCHA 656, 589, 430 nm with 1,2,1 weighting

h. BrA[OF2f 26.5°

[ =] =l Sl e < 4%

[ —{ Radial & Tangential MTF Low freq., 56 Ip/mm > 50%
High freq., 224 Ip/mm > 25%

j. HUHE Corner relative illumination > 60%

k. Fit= Lens alone, > 80%

I A= O 4= (1-4) made from common glasses or plastics
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Lens Performance Evaluation Using CODE V
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Lens Performance Evaluation Using CODE V
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Stray Light Analysis
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Stray Light Workflow
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LightTools
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LightTools Models with/without Lens
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Simulation BSDF Using RSoft
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Measured BSDF Using MiniDiff / REFLET
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Measured BSDF & Simulation BSDF
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_ BSDF Data Simulation Result

Measured BSDF
(MiniDiff V2)

0.00939

Simulation BSDF
(RSoft BSDF)
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Stray Light Analysis Using LightTools
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Stray Light Analysis Using LightTools
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Stray Light Analysis Using LightTools
- DjoHH H| O] & 24 S Sot 2 X2 AlE20lM

o AMEAE o2 TGOS0 2t OPHE2 18 &~ /ISLIE
« Parametric Controls€ Parameter AnalyzerE E81 A|Xst L= XS A|220|H2 TSt iy
OOHHA - E £ a2f0t0] ARFS Hofel o~ Q= 01 A&t V| s/ LT

Parametric Controls X
+ Control
BEE Aliases \ -
o istance
- B Zsum ame | |
-[all] Parametric Expressions Yalue |2241 77 |
e @ Angle . - :
.api ||  Feremetcbx pression
.a+b Distance 1*Z_SUMMan(Angle)
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...... Z=3 ¥_SUM
~-228 X_SUM Description |
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Image Simulation & Image Process
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CODE V Image Simulation (IMS)
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LightTools Image Simulation
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Hybrid Work to Speed Up Simulation Result
e Intel i7-118G7 with 16G Memory Laptop Al

0|2 A|22|0|M + 0|0|X| X2 LightTools 0|0]X| A|=2{|0|

50 o] ZMS ALt LightTools DI AIE20|M (3.83G, 2812 A2) + 19 Jljo] M-S ALt LightTools AIE2]0] M (5.6G, 28 AQ)
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COM API - Acceleratlng Simulation Efficiency

COM: Component Object Model
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Simulate Different Scenarios

« COM APIZ Solf ZOtet ol X BIZ& 202t DPHE 2 (M, EV,, ISO, F/# &) 25Xl

Crofeh =2oliM 2 AlE Algelold & - st

IMS gamma 1 IMS gamma 1
LT flare gamma 1 LT flare gamma 0.4

Energy factor 1 Energy factor 10

Display gamma 25 Display gamma 25

Change picture
and

sun position

IMS gamma 1 0.4
LT flare gamma 1 0.4
1
2.

Energy factor 0
Display gamma 5

Energy factor 10

Display gamma 25

Y synorsys



HARL| Ftoi2r et 2HIE XSt otAl2H Ofe 2 Z2|5H Al L.

=1
optics@synopsys.com

Y synorsys


mailto:optical@synopsys.com

Thank You



