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Design of a barcode imaging lens

WU Shihui » HUANG Xiaoyan, ZHANG Yanke
(Ningbo Yongxin Optics Co. . Ltd. . Ningbo 315040, China)

Abstract: A barcode imaging lens is designed with focus length 7. 9 mm and field of view 52°. The
image is received by a liner CMOS sensor. In order to obtain a low cost meanwhile a good imaging
performance, plastic aspherical surface is used with high index factors to become a one glass one
plastic lenses optical system (1G1P). Compared with traditional three glass lenses optical system
(3G), 1GIP system design is of better imaging performance to meet the specification and only
needs 50 % producing cost of 3G. It has a potential market.
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Tab. 1 The specifications of barcode imaging lens

Ak £ /mm Y/ mm A H A%/ mm P2 B/ mm J& TAER /mm
b5 7.9740.25 203 1.2 9.0 4.640.5
& M S il . MTF@70 lp/mm H#5h MTF@70 Ip/mm R A5
fatn 52° >30% >25% <3%
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Tab. 2 Structure parameters of the 3G lens

= Al Radius/mm JELJEE /mm RIS BRI F4%/mm
1 FRAETH 2. 300 0. 600 1. 846 670 23.791 2 2. 810
2 FRAETHE 1.483 0. 170 2,122
3 FRAETE 1.555 1. 330 1. 744 003 44,926 6 2. 048
4 FRAETHE 2.170 0.153 0.968
' B (1] oo 1. 000 0. 800
6 FRAETE 8. 659 1. 000 1. 883 004 40. 810 9 2.760
7 FRAET oo 4,491
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Tab.3 Structure parameters of the 1G1P lens

F5 B Radius/mm JEBE /mm i R R 142 /mm

1 o A T 1. 800 1. 200 1. 516 797 64.212 4 3. 200

2 Fr e T 2. 445 0. 214 2.000

JG B bR o 0. 800 0. 896

4 E[$21) —2.900 1. 200 1. 531 160 56. 043 8 2. 200

5 AEBR —2.800 0. 920 3. 200

R4 1GIP SFELIEKE R
Tab. 4 Aspheric coefficients of the 1G1P lens

iz K al az a3 as as a6 ar as
4 5. 766 0 —0.047 735 4 0.013 565 1 —0.052 521 3 —0.018 675 8 0 0 0
5 1. 700 0 —0.005 782 2 —0.010 0259 0. 005 685 6 —0.002 162 0 0 0 0
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Fig. 1 Layout of the 3G lens Fig. 2 Layout of the 1G1P lens

after optimization after optimization
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Tab.5 Values comparison of 3G and 1G1P Lens

HFR FEFE/mm Bi kK /mm 2% /mm J& TAE#E /mm
27 7.9740. 25 4. 50 9.00 4.6+0.5
3G Bk 7.91 4.43 9.12 1. 69
1G1P i3k 7.90 4.55 9. 00 4.45
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the 3G lens the 1G1P lens
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Fig.5 MITF of the 3G lens Fig. 6 MTF of the 1G1P lens
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Tab. 6 Values comparison of 3G and 1G1P Lens

A 5 725 il /mm M MTF@70 lp/mm b MTF@70 lp/mm
FARSER <3% - >30% >25%
3G 3k 2.4% 0.15 39% 28%
1G1P #53% 1.1% 0.06 60% 49%
OBJ:0.00(deg) OBJ:10.00(deg) OBJ:0.00(deg) OBJ:10.00(deg)
. ® i :
OBJ:15.00(deg) OBJ:15.00(deg)
IMA:0.000 mm IMA:1.480 mm IMA:0.000 mm IMA:1.458 mm
0OBJ:20.00(deg) Sk 0BJ:26.00(deg) 0BJ:20.00(deg) OBJ:26.00(deg)
IMA:2.255 mm IMA:2.215 mm
& ‘ Ld L i
IMA:3.100 mm IMA:4.152 mm IMA:3.002 mm IMA:3.985 mm
B 7 3GHELAIE 8 1GIPELEATIE
Fig.7 Spot diagram of the 3G lens Fig. 8 Spot diagram of the 1G1P lens
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Fig. 9 Relative illumination of the 3G lens Fig. 10 Relative illumination of the 1G1P lens
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Fig. 11 The measured MTF of the 1G1P lens
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