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Abstract: According to the demand for high imaging quality and high chromaticity in color digital cameras,
we investigated the optical system design and camera spectral optimization methods of 3CMOS cameras
based on Philips prisms. By constructing the model of the optical path of the Philips prism, the structural
parameters of the prism were optimized. The volume of the system was reduced while ensuring total internal
reflection and exit window size. Based on this method, the Philips prism 3CMOS camera optical system was

designed, with a field of view angle of 45 © and a relative aperture of 1/2.8. The system's MTF was greater
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than 0.4 in the full field of view and full band at Nyquist sampling frequency of 110 lp/mm. Subsequently,

based on the fundamental principles of chromaticity, a vector imaging model for Philips prism cameras was

established. The problem of thin film spectral shift caused by changes in light incidence angle was analyzed,

and a correction model for spectral shift under wide beam conditions was proposed. Four sets of optical thin

films in the camera were designed and optimized using this model. Through optical path simulation experi-

ments and color error analysis, based on the optimized camera spectrum, the average color error of the sys-

tem was reduced by 15.8%, and the color non-uniformity of the image plane was reduced by 60%. The res-

ults indicate that the designed optical system has good imaging quality, and the optimized camera spectrum

achieves good color performance and uniformity.
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1 3l

e

VLA, BAE DL BOR SR A&, AL
MBI N TAEA G P B S T R
(14 AL e AHAIL 0 A4 R 0 B AL, AS BT
IR0 5 AR B Sy PG AT S R AR B R T BT R
¥R HAETHE OECE AL E 25 T Bayer 8GR
I F W 00 AL RAS P Al S8 508, o,
Bayer 0 2 Z R0 8 (L1 58O i HES A A% IR
s b 3 A 1 Y O 2 AR U B R R [
%o hFHBAMLRE, R Bayer 6 E A
FABHLE R BT 0 E 0, ARz E R A
TE— 7 Ry R, 9] A0 5 A ) D' 1 RE 805, Hi
SRR AT R AT AR TR I B, D R 0 g 220 T
BT HREN 2y b, Hain &R
1Z 1 J& T Philips #8519 3CCD/3CMOS J5 % .
HA A6 A R = IR AE, 435K 4 RGB
SHE AR, BRINZEOR AP A A A
L B AR RS B, (ER AR 0 55 1 AR5
DL R B (82, AR s g, = 4Ei &, Stk
O3 AT, B2 AR Tl oA 25 s b B AT Tz I
FHE,

£ Philips #%5% 3CMOS FMLEY T, B F
BBEASIIINA, RGeSk (14 )5 B SR A
AN, RS I 42 N S SR 2 R R 1 Sk AR
R KR XS FLAR, NI INR 162 e M EE
NI, A SCHFSE T Philips 188545 B9 A8 A6 5 %,
et LA R AR 2R & DL S A N S 25 E R, %
BGARRETTIRAL

F ARG B0 G e vl e T o 1 e i, T
Philips #55 3CMOS AHAIL A 545 D) 32 B Hi e
FAREE P ) G R i Rt . AR
R AR, BRAR B €0 1 SR B SR ATL I S o S0
P65, VG E PR P R A 05, O H Y AL G
M 7 %2 0T T €, DTG TR PR 5 FsF, € - 00 P o A
k. P, T2 AP GIE e L R B
R IE T ol m AL B BB . AR SCHE T
R B RS R, 254 3CMOS ABLAY G,
X GIE HEAT T Ptk ik it LA 3CMOS A
PLER G MERG . BLAh, PR R B ad FE v,
BT BB R G2 Ve o, SRR A SRS S il E
HEERA G AL, XAl RES AN
P 19 AL X6 I 1 v R 3 2ot 6 0 1% 2 A g
FEUN TGS I R 2 SO S B
N RGB — 8 18 3 7 45 ASFHIR], AT 15 B AH
BLE (I 3 (AN ST o R T ff Rz I R, A SC
MIGEE IR LA K Philips #88 HGa bk i &, 8
1 MCERAB I LA SO AORAG 1T A% X AH AL
B PR RE G 2, ARG 1B 5 A4k 7 vk 4 A
ML BRI 5]

2 R R

2.1 Philips 58 3CMOS #BH AL F 454
EETHEOERY 3CMOS HHHLG: 2R G0 7
H R Y B, 0 ks B LA B — ALER I AR 4L B, an
B 1 PR P s i SISO US4k L Rtk A T
BRERAE, /3R TTROEHR S RGB =N
B, 38 = I A0, P i A PR A AR



650 REDG2E (FRgEs)

A EUE . RIGFPL TR, B3 0
Y 20 N R 45°, MIXHLAZR KT 1/3, WA /N T
1%, FIr s FH B € 0 4 XoF £ 264 B 240 29.5 mm,
F T DATHAR R Sk AR BE 29 35.5 mm, A
TR ZREETC RN N 4.5 um, PRI, HAS 2SR
FESFRZ A 110 Ip/mm. R T PRE RS B, 7614
BT MTF AR AT 0.3, £ LAk, 3CMOS
AL B DBHE bR N5 1 Fis .

Air gap R-CMOS

P2
P1 P3

RRC
BRC G-CMOS

Lens

B-CMOS

Bl 1 3CMOS HHLE - F 5
Fig. 1 3CMOS camera optical system

®1 AFRFRIER

Tab.1 Parameters of optical system

Parameter Value
Field of view: 2w 45°
Focal length 35.5 mm
F# <3
Distortion <1%
Incident angle <6 degree
MTF@110 lp/mm >0.3
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Tab.3 Color errors of four sets of camera spectra
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Basic film,
Monte Carlo Max 0.865 1.471 4557 1.149 3.937 4.992
Optimized film, Avg 0.387 0.431 0.431 0.222 0212 0360 0.601
Simplified Max 1.577 1.667 1.579 0.851 0.804 1.299
Optimized film, Avg 0.417 0.466 0311 0.239 0278 0329 0.595
Monte Carlo Max 1522 1.629 1.401 0.987 1111 1.152
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