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Abstract In order to realize high— precision testing of aspherical surface, the key technology for fabricating
computer generated hologram (CGH) by laser— direct writing (DWL) is studied in this paper. To obtain the
minimum line—width deviation, the influences of defocus and the wet—etching processes on the line—width are
firstly investigated. The position errors under different line—widths are obtained by analyzing the relationship of
line—width error and the position error. According to the above-obtained results, a CGH with diameter of 80 mm
and the minimum line-width of 1.8 um is successfully fabricated. Testing results show that the wavefront error
is only 0.0114, achieving the /100 level. The fabricated CGH is expected to be used in the high-precision testing
of asphercal surfaces.

Key words holography; fabrication of diffractive optical elements; line-width; aspheric surface testing

OCIS codes 090.1760; 220.4840; 220.4610; 230.4000

1 51 5
T8 4 B (CGH) K 4 BR T 10 70 96 352 22 J — Fb 2 05 B (5 AR 10 6 22 A BE RO B0 07 0. B4
null lens 22 B0 K 1 L 3%07 B LA 622V HH 8% 25 /I I T AR 0 T 004 A TUKS I35 25 S 0 AL i %

W %s B H#A: 2014-05-20; W 2118 208 B #3: 2014-06-12; M 45 AT B #3: 2014-10-21

EeWAR: MK ARR %S (51305422)  [F 5 973141 (2011CB013200)

YER B AR e P (1989—) 3B AT 5 Az, 322N FHAT 62 T A4 15 80 5 T i BIF
E-mail: zhaolb.cc@foxmail.com

SIME /v 5k ZE(1968—), 5, A WY G, E AR SE L A ) i RS DG R G4 U T AT O
E-mail: zxj@ciomp.ac.cn

*E{EB & Ao E-mail: zhangzhiyu@ciomp.ac.cn

110902-1



51, 110902(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

R YR ST 4 1 B HRIE B AT H S 45 TR B 0 CGH AME K 1Y, CGHJB Tk N AR T S b ook, &4
WAL HAR AN . N T T2 143, CGH 43 hy i Wi 78 A0 AH 37 70 795 - 1 i 8 CGHLZ #1523 R & Jm T
TEBERS B R 1Y Cra 2 b, AR Y CGH 23l o 52 2% T 200 K1 58 L3 3 B KAl 3R i . AR 7Y CGH —
AT S5 SO AT SRR SR IR MR B CGH (A DU, BRI I A AR B2 5 3 2 T ik B R 3 (R il Tl T2 & 44,
GRS B X LA BRIE o I R 2 C GH A T 20 HH X 7 o, L 4 158 2 SURR B2 AIC, R RS B 25 2 AR, )32 1 F
1o R JE BT 2R G

HAlFm M CGHHME LA HESME FRES . R ES BEA MRS PEREY H N TR8CRAK
o WG R L B R B 2R AT R, A TR S A L, B AR AR
PR ERS L R ROR CGHM F L T F B, WL HS CGHWIS /1 , Salgueiro %% 1 5 fE 3
HEAT T 8 R B R R BF 5T T B AR R O A AR A5 4 B 5 i 5 3% [ R I8 K 2% Zhou SF UM BRI
AT T CGH Y i VR A B2 mir 58 22 B 52 e, Sy AR SRS E 0 CGH R It 1 HR K4l , Cai 543 #7 T CGH %
15 2 U0 T 1% 22 B S ), Sy i — 20 3R 5 CGH VR RS BE 3R 4L 70 S8 B% L % IR 8] CGH i i & v, 1R ¥k H
FN S BRI T & 2 Wi FH2# B Cherkashin 55" 5E T 306 S 5 #ufk 4 200 AR | Hi4F T8 M0KS B2 15 8] /50 (A=
632.8 nm) (1 153 4 B (A A R T Y 52 e DR 38 AT VR AR SE it LR T R AR B i B AR M E— 2P 42
fe CGH A6 RS FE 5 725 1] 307 L i 4 K = Peterhinsel 2™ ™ 4% 4 117 59 B8 43 Hr CGH I8 1 A% B X il 6 15 22
A RBUREAE , TR Ah T AR B AT S S AR 2, O B AE S AOK B ) CGH BT 5 m AR 4t 1 B AR .

AT T AR 158 22 6 CGHL A A B2 14 52 i, I S 56 90 Tk 1 4t 5 4% i AU CGHAG A B2 /Y T 2007 ko
SER N T2 B 5 1 TR T8 1R 25 2 2 i CGH N T2 ¥ i fie 5 B2 A 8 b, I T 51 A 1 26 5 fm 25 B /)y , CGHL il 4
K o RIEE , CGH M d5e /N T4 W il /I, Jn X B R o DA AR AT e /N I 25 o0 LAY, 3 4 ity T 205K
B, B 9% 1 A O 0 R T B4 R R Rk 2 ik o AN TR) 2k BE 5 A Y R SE B, e 15 3] CGH R[] R Y
B B iR 2E M . IAE T B AR 80 mm AYHRIE A CGH, 76 /&R 58 1.8 pm B9 B8 4R T, 3545 1T A/100 (46
A B

2 CGHHMEM T Z
2.1 IZRBERENW

K F1 1% [ Heidelberg /A m] £ 7 ) DWL4000 Ot H'E R4t . % & 4t K H 405 nm ¢ AR BOGES , Al T
B KR 1 35 400 mm x 400 mm, TAF & & A0k B8 100 nm., DWL4000 5% JH 4 18 1B 75 (9 B Ff A bR 471 3 G
Jr 2, AL 6 TAE & SR B0 B 2 BT A BT B 5, HLAT AR i TR
AU T80% .

AOM U~profile

U~deflection angle
AOD

\;,; substrate motion
51 DWL4000 Ot S &4 AR BE
Fig.1 Diagram of DWL4000 writing strategy

PR A CGH Y I T 20U R an & 2 iz, B 46 « D7E SR G RERE A7 3 58 R (W T 1) F- B¢ B2 3K 31 A/20
B 22 5" LA B9 — AT B9 Cr, JE 2 O 200 nm, 75 Cr 2 EWROCZIEE RN 1 wm 75 B F7 i TIefF;2)
MPOCHES RGO, M 2 MR S TR 2R L5 3) %t Cr 2 BE TR E 21 ih , bR 22 , 15 Ut
FR R KSR 2 Cr 2 L, 453 2] T Ak Bk A 56 19 9k 8 2 CGHL.

110902~ 2



51, 110902(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

resist
— Crfilm
(a) substrate with Cr film and resist ﬁ
resist
m Cr film
(b) exposure, development, hardbake ﬁ
- _Cr film
(c) wet—etch, resist stripping, clear -

Pl 2 4% i 5 CGH il 44 i 7
Fig.2 Production flow chart of amplitude CGH
CGH Byl £ i 22 £ 2 A 45 Fe i 22 20 R B R 25 o5 25 LU iR 22 (L B R 22 , ) A1F 5% 22 X B AT % 22 1 5%
e 42 1R o
# 1 CGH il 15 22 0 35 HiRS B f9 52 1

Table 1 Effect of CGH fabrication error on wavefront precision

Source of errors Amplitude CGH Phase CGH
CGH substrate error Yes Yes
Etching depth error No Yes

Duty—cycle error No Yes

Amplitudes error No Yes

Pattern distortion Yes Yes
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