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=1 HFEE (Singlet)

1-1 BiER
XA 22 ] W/ ZEMAX BLBEAZEEL, H 46 H RS L2 (System Aperture). &5
Ff7(Lens Units). PLAZ I K J [l (Wavelength Range), 3 HiFAT 404k OR8] 21 2k o 1

(Ray Fan Plots). FREIBE(Spot Diagrams) LA Mz He 1) 434 2R PPAL R Ge 1 RE

XN ERE 100 mm. F/4 (AL Sk, #EY BK7, I HAE %L (On-Axis) )
AT WHCHHT 0T EEAEIBAT RAE T I ZEMAX,  BRIA T gn A0 T 4 35 85 7R 4 45 45 (Lens
Data Editor, LDE), 7f LDE Al N KZHIEHSH, XURERNSHORE:
® KINFRA(Surf: Type)WIArEERT . ARERT . FTHDOGHE. . 55
o |li% 4% (Radius of Curvature)
® X[ JF ¥ (Thickness): 5~ MK [0 1)EE A
® PRI AY(Glass)BEE . 5 WK, 5N AR KA R
®  KIHFfH(Semi-Diameter): ¥R iBBIA A K ) F KD
i USRS IS4G, T{E LDE Ji5 1) 250K H4 BORF IR 10 2 1028 B4 AN R (K2 508 3

Edit Zolver Options Help

Surf:Type Conment Radius Thickness Glass Semi-Dismeter Conic T
OBJ standard Infinity| Infinity| 0.000000 0.000000
&TO Evandard Infinity 0.000000 0.000000 0.000000

i Standard] | Infinity| - 0.000000 0000000

< 5

12 ®ERGALEZ
HhAWE ARG BRUU MBS AL, XWHENRE SELAS R [ GEN 4 B

(System->General) . sy [GEN] BUE K HL[] System->General KT J5 General 0I5 HE

S
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#) ZEMAX EE - 1272 - C-\ZEMAX\SAMPLES\LENS ZMX
Fls Flitrs Systom fnalyss Je0E—Rwpqts Mecms Bxbrsions Window Help

EFFL: le+010 PWEN: 10000 ENTE: 0 ENFD: 0

st fLAEAR2E (Aperture Tab) (BRIARIAFLAR T o PG AT EE S — M AEER 100 mm. F/4
(PEIERE. FrLAT 2 H A2 0 25 mm [ A (Entrance Pupil), %
® Aperture Type: Entrance Pupil Diameter

®  Aperture Value: 25 mm

"” General
Files | Mon-Sequential |  Polarizaion | ReyAiming | Mis. |
Apertore | TileMots | Unite | GlesCotlogs |  Enviowment |
Aperture Tope: |Entranu:e Pupil Diarneter ﬂ
Aperture ' alie; |25
Apodzabon [vpe: iLInlfu:urm ﬂ

Apodization Factor: |
| Telecentric Object Space
| lterate Solves When Updating

e | mm | =Rw | e |

A AT FRZE (Units Tab),  JE6IAE S A7 4 Millimeters. Fiy [AAIA | K& T4 1GHE
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Files | Mon-Sequential | Polarization | Reydiming | Mz |
Aperture | TifleMotes Units | GlsCatlogs |  Envionment |
Lens Units: Millirneters
Prefi Urits
Source Units: Mone | 'l ats ~|
Analyziz Uit | Maone j W'atts per | cri” 2 ﬂ

| FEE | RLiH ER W 288

13 WENSMA

Rz IK TFiel] BOEN SEHRIY System->Filed K8 %1 HE, a1 MR,

) ZEMAX EE - 1272 - CAZEMAX\SAMPLES\LENS ZMX
File Editors Svstern  Analysis  Tools REpore

acror  Extensiont: Window  Help

Lay | L3d | Rap | Opd| Spt | Mt | Enc

EFFL: le+010 FWEN: 10000 ENFE:0 ENFD: 0

ZEMAX SRR f o RO IR /1, Horb T'Weight | IXANEE 300 a) AR BB 5
MZBUE, JFrs L.
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& tngle [Deal ™ Paravial Image Height
" Object Height " Real Image Height
Use -Field 'f-Field weight  WDK  WDY WD VDY VAN
V1|0 | [1.0000 |0.00000 [0.00000 {0.00000 |0.00000 |0.00000
™2 o |0 [1.0000  f0.00000 Jo0ooo0 000000 [0.00000 |0.00000
3o |0 [1.0000  f.00000 J0.00000 000000 [0.00000 |0.00000
™4 |0 |0 [1.0000  f0.00000 Jo0ooo0 000000 [0.00000 |0.00000
™5 |0 |0 [1.0000  [0.00000 000000 [0.00000 [0.00000 [0.00000
™ & |0 |0 [1.0000  f0.00000 Jo0ooo0 000000 [0.00000 |0.00000
i |0 [1.0000  [0.00000 000000 [0.00000 [0.00000 [0.00000
& |o |0 [1.0000  f0.00000 Jo0ooo0 000000 [0.00000 |0.00000
™ a o |0 [1.0000  [0.00000 000000 [0.00000 [0.00000 [0.00000
™ 100 |0 [1.0000  f0.00000 Jo0ooo0 000000 [0.00000 |0.00000
™ 110 |0 [1.0000  [0.00000 000000 [0.00000 [0.00000 [0.00000
™ 120 |0 [1.0000  f0.00000 Jo0ooo0 000000 [0.00000 |0.00000
| EK Cancel | Sart I Help I
Set Wig Clr “ig | Save | Load |

1-4  WHEK
af i AR TWav ] SRBEEBK, W FETR:

File Editors Swstern  Analwsi: Tools Beports Macmos Extensions  Window Help

|New| Dpel Savl Sas- Llpdl Genl FieM La_l,ll L3d| Ha_l,Jl Dpdl Sptl btk | Enc- Dptl Glal Lenl Sys | F'rel

FEP K G AW B B BRATT AT LA EAN TR R K 5 FE Weight, ZEMAX A P4 8t — 264 4 FH 3
£, wiE [ Select-> | XAMEIURE R . ZELLH] 7 0] LLEILHkIE [F, d, C (Visible) | X ANZEI0

KW B K 0.486. 0.587. 0.656 (Microns), iy [OK] RIHA[ .
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Wavelength Data

Usze W avelength [ricrons] ‘weight Primary
W 1 048513270 1 -
W 2 |0537EE180 1 v
W 3 |0.E5E27250 1 -
4| | -
5 | | g
& | | g
-7 | | -
8| | g
9 | | g
10| | -
1 | g
[ i

15  BANBEEEE
IAEFRATEEBEN Lens IS4 7 ZEMAX 27 & B HRFI R ok @7 OB R 4.

TESCEE ST S B IX A 75 24 57 4 AR

® The object surface (OBI): ¥ B IGL LA &

®  The front surface of the lens(STO): J&kHEN Lens [ & . 7EIX 7 HL, XM A7 E 1k
% T G (Stop) AL E:

®  The back surface of the lens(2): Y62k A Lens i RIFHEAN P FIALE

® The image surface(IMA): JGEIBRE &R S5 1IERIAIE, AR LAE IMA XA J5 B EATMT )
Fllle XAE EIFARAFR SRR, i N R T
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BROAN LDE ML WA 3 & (3 51D, T R/F& 6175 238 hn— AN 3R 1 . Biian % 21 [ IMA |
T4 P28 EL ) Insert 8, Hinlp=4= [2] XMl

] Lens Dai Editor - o]

Surf:Type Comment Radius Thickness Class

Infinity) 0_000000 0.000000
5T0 grandard] Intinity| 0.000000 0.000000 0000000

DDDDDDDDDDDDDDDD

». [OBJ] 240

i, [STOJ 255 10, [2]) 256 2 M. [IMA] &% 3 1f.

1-6 HHBEESH
B BEE Lens AR [BK7), WUshrfs 225 1 ) Glass £, ## X BK7 Jf4% Enter.
M ZEMAX 45 225 55088 5 B BK7 DG tE, kv MK T 2359 %,

Lens )R 126 1 1HI1F) Thickness £ KW H, XA E R R PO S ATE LR —
RIMMEEE . FL42 25mm JEJE 4mm (1] Lens /& 52, EFEAE [ Thickness | #2 PV BEAEE R AT,

B FOREEN Lens 1 HIFR 42, AHFAFH —AN 2047 R XK Lens, SE¥58 1 0 dh%
R BEE N 100 mm, 2 2 [P R EE 5 B o-100 mm. 7EEH 1 [ A 2 [ [Radius | A4

NEHE, IEAER R R A SRR AT 1L, SUE R 2 e s e R i A2l

[IMA | A7 B& /& W AE Lens [4ERE E, FTLAEEES Lens K%Y 100 mm AA7, BELFEAES 2
i 2] ) [Thickness| £8EN 100, BIZR/RYE Lens JS1HI 100 mm M4 B w2 F —R I E
Wi TIMA ] TRIRIE

LDE [P B a0~ Frox:
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L]

Surf:Type Comment Radius Thickness Glass Semi-Diameter Coniec :
0BT Standard OBJECT Infinity Infinity 0.000000 0.000000

STO* Standard) LENS FORNT 100. 000000 4.000000 BE7 12. 50000017 0.000000 =
s Standard)| LENS EACE] =100.000000 100.000000 0.000000 0.0000o00

IMA Brtandard) IMAGE Infinicy o 0.000000 0_000000 v

< | >

1-7  THERGEHRE

{E ZEMAX "R 2 40 W Dh e nl VFAl R e I3 L — N L o b LR 2k
J#JE Bl (Ray fan plot). 1] LAt [Ray | XM EGE LS Analysis->Fans->Ray Aberration %
TR IXA T

$) ZEMAE-EE - 5242 - C:\Program Files\PEMAX'SAMPLES\LENS ZMX

Fil: Editors Swstern Anelwsis Tool: Eeports Macro: Extension: Window Help

[New| Ope| 5av [ 5as - Upd| Gen| Fie |Wav- Lay | Lad Opd| spt | Mt [ Ene - Opt | Gla [ Len| Sys | Pre [ chk

ERhZzE B — MG, BaS g5 4 (Chief Ray) ¥ )64k % 7% (Ray
aberrations), ZciMEE B/R Y BUEYI T MIMegk % 2=, AU B TR X sl gy a1 b 2k
%7

XA TR IELL 0.588 microns h ERK, AR AU REEA N E, o AR

FEIL S (Defocus).
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£} 1- Ray Fan FEX

Update Settings  Print Window Text Zoom

OBT! B, 2020 OEG

TRANSWEREE ERY FAH PLAOT
WED TUL =ZF ZB@S
MAXIMUM =CALE: = 20B@,2D0d pa,
8.4 @.5892  @.&55
LEMS , TMX
SURFACE: IMAGE ( IMAGE) COMFICURRATION 1 DOF 1

1-8 R
H T e E FE(Defocus), B UHECEE 2 1 [2] F) IMA HAEEE (FEEE=100mm) Kfi#k
XN, Solves A& —ANMEEAIKIThRE, TFEIEE N € ZEMAX IS HEH T AR, LIS E

FEEERE R Ot

JeBE i 5 2 1Y) Thickness J&, Hodi BUbrATHE, K<t Solve BB E

#} Lens Data Editor I‘ZI[EE

Edit Solves Options Help

surf: Type Comment Radius Thickness Glass

Semi-Diameter Conic »~
0BT Standard OBJECT Infinity Inf).nity‘ 0.000000 0.000000
s5TO0* Standard LENS FORNT 100.000000 4000000 EBE7 1z_ 5000000 0.000000
zr Standard LENS BAiCK -100.000000 0.000000( T 0.000000 =
ML Standard TMAGE Infinity = 0. oo0o0o00| T 0000000 =

<

7t [Solve Type| HLi%$% Marginal Ray Height, #RJ5niss [OK] RIA[ &3 LDE ML & 56 2
[AI#) [Thickness] 1 100 2542k 96, JFHAHIL TM] id5 . 7Rk TRay | XA &
TNIGER FR TE €] (Ray fans plot), Rl ARG 222k 4% O EARIIRIZAZ N S TR, TiX K st Lens
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45 Bk 7 (Spherical aberration).

Thickness solve on surface 2

Solve Type:  arginal Fay Height

Height: |0

Pupil Zone: [

Cancl |

{E ZEMAX [¥] Online Help "5 — A5 13 5% Solve HIFERE L itie .

_ OBT: @.0000 OEG ~
EY =

—me P
TRAMSWERESE REAY FAW PLOT
WED TUL ZF ZPaS
MAXIMUM SCALE: 4 12080, 0B@ g,
d,4896 @.5828 @.,856
LEMS . TMX
SURFACE: IMAGE (IMAGE) COMFICURATION 1 DOF 1

19  wEML
AT AT AL RAS TE XA 10 i BRI AT IR A0, DA 75 22 B A B 0 3
o WHEAVIZINNZEL, 1EZEMAXW] H L SCVFIE N XA 24, Bl s 4F
R,
® s B AL, W B BB (Merit function) IR, = RIVEALT RAEM S 1T bx

EAFHA 3 DNSEE A SO TR AT, BLFE AN 1 R DL B B R
[IMA ] JHIFE ., HEDIEFRE 25 1R [STO) &4 20 [ 21 19 [Radius] #2255 2 1f

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030

TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
+86-021-5407-1978 http : // www.infotek.com.tw

INFOTEK

(¥} [Thickness] #=rith 4% Ctrl+Z 8id% WbsA Bk, 7F [Solve Type] i% Variable XML .
WA ETZ JG ¥ L TV .

a' Lens Data Editor El@g
Edit Solves Options Help
Surf: Type Coument Radiuz Thickness Gla: Semi-Diameter Conic -
0B Standard OBJECT, Iniinit Tnfinicy 0.000000 0.000000
sT0* Srandard LENS FORHT 100. 000000 4000000 BET 12500000 0_000000
z* Standard LENS EAC] -100. 000000 v 0.000000 0.000000
ML grandard TMAG: Tntinity 0. 000000 0_000000 .
< 3

1-10  EE.ERE
LAt eR 8 (Merit function) 5 T4 R £ g 4 #5 (Merit function Editor, MFE). 84

] F6 BY i o352 B 1Y) Editors->Merit Function B[l n] JF 5 4m #5407 (MFE) .

#] Merit Function Editor: 0.000000E+000
Edit RGN Help

EE CBIX)

Update

Default Merit Function... #

Save...
Load...

M MFE 517 Tools->Default Merit Function <% - Hl— Default Merit Function FJALE , M

AN

i [Reset] Jr iy TOK o J B AT WAL A ARG BEEL,  BUAESG ABRN S5 AFEAT
At
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Default Merit Function

Optimization Function and Reference

|Wavefrunt j | Centroid j

Fupil Integration Method

f» Gauzzian Quadrature " Rectangular Array
Ringz: | 3 j | J
s | 3 j B

Thicknesz Boundan Y alues

[ Glasz  Min: T Edge:
[ Air: Mir: L ErS Edge:

W Azzume Sxial Sprnmetny Start Ak |1
[ Igrore Lateral Color Relative # 't

Oweral weight: [1.0000
Eancel| Save | Load | Help

1-11 38N RR &% 1

PAE IESTR B(Merit function), HE REAEERIN T K. BB 7E MFE [¥58 — 519 5
AL AL Insert Ry ABT ) —%1, FELLAI Type £ FBEA EFFL J54% Entero X MEAEHUT
T SIS 5 R G R, L6 T RO IR I 20 1% B 2 2% (1) 32 9% K (Primary Wavelength),
FE M7 AL S8 K A S H WK, FTLATES—51 [ Wav# | B2\ 2. H246 1 [ Target |
PLHEEN 100 J74% Enter, [Weight] B4 1 FH4% Enter, 55 sbRLE OC I, BUAR G AT 4 0 T

EBE O, JFASIE K.

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




HREERB(LEBEBRAA

; Add : EBTIRCXANER31318 74 703. 74 £ fih4g ¢ 200030
TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
’ +86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http = // www.infotek.com.tw
Mer EXE Hr@
Oper # Type Warre Target Weight
1 EFFL| EFFL | 100.000000 1.000000| =
Z DMFS DHNFS
3 BLNE BLME| Default meric function: BME wavefront centroid G 2 rings & arms
4 ELHNE| ELNE| No default air thickness boundary constraints.
& BLNE BLME| No default glass thickness boundary constraints.
& BLNE BLME| Operands for field 1.
7 0DDX]| OPDE 1 0.000000 0.000000 0. 335711 0.000000 0.000000 0.za0g88
8 0PDX OPDH 1 0. 000000 0000000 0.707107 0.000000 0.000000 0.465421
2 0PLX]| OPDi 1 0.000000 0.000000 0.941368 0.000000 0.000000 0.z20882
10 0PDX OPDK 2 0.000000 0.000000 0.338711 0.000000 0.000000 0.z30282
11 OPD¥| OPDH z 0. 000000 0_000000 0.707107 0.000000 0.000000 0.465421 &
- FEar— e B o FRrTrTr T amrest ERCTTET g " ranees =

1-12  BiTtk

miili TOpt) B Tools->Optimization, {4 I Optimization R -

¥ ) ZEMAZ-EE - 5242 - C:\Program Files\Z?EMAX\SAMPLES\L.ENS ZMX

i2i:8 Editors  Swstern  Analvsiz  Tools Reports Macms  Exensions  Window  Help

| Hew| Ope| Sav | Sas [ Upd| Gen| Fie [wav [ Loy | L3d| Ray | Opd] spt | mif | Enc ﬁ Gla | Len | Sys | Fre | chk |

PRI E B, W [ Auto Update | BEINI# 2038, W S4AEisfr UL, Pl r A
(K> #r ¥ % U Ray fans plot LAS LDE (9% ks e 425, fEIEIE fiddi [ Automatic | X281
KREATHEAL

"" Optimization

YWweighted Targetz: 10

1 Cycle Lagrange Targets: 0
5 Cycles Yariables: 3
10 Cycles Initial MF: 6.717357587
A0 Cucles Current MF: 6717387587
Inf. Cycles Statuz |dle
Erecution Time:
Exit HOPU's 1 «| [ AutoUpdate

1-13 HtLHEER
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XA IBIAE L % Lens [ H 3 PARAE B AR ERGL 100 mm, JF 485555 B i
PR, DLV ER £ (Defocus) . HIEA A 5/ NBRT IR 72 2 349 7 AN S 2B AT A4k iy ek g A0
W B AR 58 58 455 T 100 mm, IXZ DN 0 JAT TP v E 1A R R F S(EFFL)
SUAPAE(Merit function)"H AXZ BAFEL— I 2, FrilfEis T e iy 2255 S e e %
fh. FSAEVRZ B2, Al LLZER LDE B Solve ThAERAT AR AL BE LIAT S vk K, 1A
T MFE [ #1E5

TR e S AL G B2k e TE K (Ray fans plot), i K% 25(Maximum Aberration)Z

>4 300 microns.

QBT &, 2228 0OEG

TEANSVYEREE EAY FAM PLOT

WED TUL Z7 ZB@S
MAXIMUM SCALE: i G@B,@@B pm,
A,495 @.BE9= 4d,5656

LEMS  ZMX

SURFACE: IMAGE (IMAGE) CONFISURATION 1 DF 1

1-14 Z4EHE

miihi Analysis->Layout B{si [Lay | IXMEWE A DL R 2D ¥ it Bl (Layout). It 2D it
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KR T b 5l Settings->Number of Rays->7->0K Bl s Han 2 &€,

il ZEMAX-EE - 5242 - C:\Program Files\ZEM A Z\SAMPLES\LENS ZMX

File Editors Swstemn  Analvsiz Tools Reports Macros Extension: Window Help

[ e[ ops | sav [ sas [ Und| Gen| Fie [way MLz ] L20] Rav | apd] set [ wate [ Enc [ et | ola [ Len [ sy | Pre [ one]

2D Layout Diagram Settings

First Surface: I‘I ;I W avelength: I‘I ;I
Lazt Surface: 2 ;I Field: I,-'.‘-,II ;I

MHumber af Baps: 7 Scale Factar: ID.DDDDDD

[ Delete Vignetted ' Shretch: |1 Ruanua]
[~ Suppress Frame pper Pupil: |1.EIEIEIEIEIEI
I Fletch Rays Lower Pupil |-1.000000
[ Marginal and Chief Only Color Fays By: IFiEIl:I$ ;I

o I Eancell Save | Load I Beset I Help I

$)1:Layout Z =48 42, ¥ = 329
Update Zethngz Print Window  Ted  Zoom

LAY OUT

WED TUL =27 =ZB@5
TOTAL LEMLCTH: 1B@, 22442 MM

LEMS , IMx
COMFICURATION 1 DF 1
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1-15  BREEHE
1E. ZEMAX A2 M0 THEL, BT 8 A8 DEe T BER AT v RA DG # Tk Re 2 4b,
AN — AW Zh g — TR B BE(Spot  Diagrams) th /2 — M 24 B 1 22 . R BLBE(Spot
Diagrams) ] UL/ HPAT G ARG DOG 2 RS0 5 R A T U I BB, W] i Analysis->Spot
Diagram->Standard 5 it [Spt] RIA] 7R HOGBE(Spot Diagrams) )43 # &l o
#) ZEMAX EE - 5242 - C\Program Files\"EMAX\SAMPLES\LENS ZMX

File Editors Swsten Anslysiz Tools Eeports Macms Extensions Window Help

[ Mew| ope| sav | sas [ vpo] Gen| Fis [wav [ Loy | 30| Ry | opa[Sg] mit [ Enc [ ont [ Gia [ Len [ sps | Pre [ ok

WNE TR, A] i BRI Stop [ R KA 400 microns (1242 K/, 1 Airy Disk
A 5.7 mircons. A LLHHILEE B3N RENG 2, BT AR 2 ER S A—F, B
L G S LE BRI IS

ET' 0.0 IB- 1 . 134
v @,E3P
1 @,4583
Z
| EAFFRCE THA: THRGE AFH 2B 080, 1
SPOT OIAGEAM
LEWS HAS WD TITLE.
LMITS FRE HICROMS.

FIE0 : L

FHE BHODE 143, 141

CED PRODE 325,432

FIFY OOFH ¢ 5.75Y FEFERENLE : CHIEF FAY

1-16 MtEEREHE

73— A 508 TR & OPD Fans, XAl W70 FE 25 (Optical Path Difference), 1K
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5 T B — #0064k (Chief ray) A 27506, W)t G (Exit Pupil) 5 DGR ZE, 1
ek fs JE K (Ray Fans Plot)—FE 2 B bR 2 (HHE Bon e IMA | ERFDEREZE. nl b
Analysis->Fans->Optical Path 8¢5 [Opd] BPw {2 7~ Y6FE 2 Je JE K (OPD Fans Plot).

$) ZEMAX-EE - 5242 - C:AProgram Files\PEMAEASAMPLES\LENS ZMX
File Editors Svstemn  Analvds Tools Eeports Macros Extension: Window Help

|New| Dpe| Sav| Saz - Upd| Gen| Fie |Wav- Lay | L3d | Ray | Elpdl Spt | bt | Enc Gla | Len| Syz | Pre | Chkl

M=

»ETHEs POl Wamdow

DET: ©,0808 0OEG

OPTICHL PATH DTFFEREMCE

WED TUL =F =B05
MAXIMUM SCALE: 2 20,008 LWAVES.
d,43& @.5892 @, 856

SURFACE: IMAGE {IMAGE)

LEMNS . ZMX
CONMFIGURATION 1 OF 1

1-17  #H—S5H

XA IT T 2 Y% 7T 45 25 (Wavefront Aberration)/N T~ 1/4 (BN, )7 % [& 33545
(¥ 5 A B (Diffraction Limited) (45 X218 Al ZEAF FH FHH(User's Guide) HL 4k FIE 41 1 U6
WD) ARG T IEANTT EE B BIRTHI M . T 85 KRG RS, Wt FH #0165
RGP IR— LG ZERH T RGN PERE,  USCEEIATAT 248 1A R LA 20 b 345 22 1)
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EIX— et A, Ak Ja 588 il 1n] €4 % (Axial Color Aberration) & Bk % (Spherical
Aberration). WIRAEIE2E b5 T & (Ray Fan Plot)H A LG A B4 1 -HZERER AN E (MRS &
AR, ORI AL IR RE ZEMAX J& R UT 4l £5 s (Paraxial Focus) RS ok Ak 2=, BLIA S

B /N EK 25 (Spherical Aberration).

it 8, % (Chromatic Aberration) ] & , £5 5 A8 ))& Bl K1 5+, °] LAZE Chromatic Focal Shift
Plot & Hik. ridi Analysis->Miscellaneous->Chromatic Focal Shift, 14347 &l & &~ i K 5 42

AR AR . N PR

#) 2: Focal Shift
Update Settings Print Window Text BEiEll

@,&6563 T T
8,393
@O, L2272
o, La52
@a.egdez |
a.5v1z2
o, 5542 |
@0.5372

WAYELENGTH IMH #@

@.52p2

@.6ad31 |

. 1ael -Z@pa, @ba 0. BBa Z0E@ . OB

FOCAL SHIFT IN &m

CHEOMATIC FOCAL SHIFT

WED TUL Z7 ZB@s5

MAXIMUM FDCAL SHIFT RAMCE: 1EZ2E.429d pa
OIFFRACTION LIMITED REARGE: 24,747 pom
PUFPIL CfdrE: B, dOBOM LEMS , TMX
COMFISURATION 1 DF 1

PrULEAR BB 7 O T tEtl, (BT R AR, Tt ladt b 123 1a).
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fg1="2 BEFRAZH#: (Coordinate Breaks)

2-1 AR
1£ ZEMAX B, R E e BRAAE R B FEbR R T o
® {1 ZEMAX BRI B A R Febs & 4t
® BRI W N AR E SR bR R ¢
Blhn: 4RIHEJFEE 50 mm, EELN AN E AL 7EEE B XA R 50 mm (PR

R ERARBIEH T MR GHE X BUY A N € SOF I BERR R L, RIFEM Rl XY
o Z SHREAT s . HEAT bR A AR I T IO e, s B RO SO RS R A

22 JEFFIERR
TEREHRFERR R GE, TR BT e (e o XS R R 70 B b e e I, e AR T B 5 5 e
B TR 4 RSN R o [RIREH,  JRR BRI e 6 1 I3t 2 5 JAB e B 2 1) st i 4% SRAT 520

PP 3 P 2 B PR A 52 SRS bR b e R B (R IR o B 4R 24 Decenter then
Tilt, WEARIIT e SE X Aes s i Y Seshl X2 IEZ RS, Bl s fll s 3 A 5
Wi 45 5L, B R TAK P2 Z ARG A2 Y S5 2 Xl T4 SR BRI —FE 2 Z %,
Y fli. X %

WA C A Tilt then Decenter, F [ AZ . SEARHRGE X iSRG 2 Y #hfss
& Z 8, CRRIMIENCY Z 8. Y #he XD, FoRA & ER (FREE, X HEis Y B
I I A S D . 2T Z B S A S L A bR e e S 18T
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g, FPARic A Decenter then Tilt, W FEARAZH IT 0 X 240, Y B54h. Z Wik, Y
iR X Wigh Z @4 (RS REARED . FWFFRIC A Tilt then Decenter, I JAE A7 42 46 (15
Fehy X0RE. Y iRt Z iR, X sl Y B Z @ CRRRgmuRin oy Z B, Y B, X
D o MRUF BRI A RS B, I8 B 5 R T R

23 BERRACHIN A
A A o A e TR I AT
® kLt
o HEEAPER B
® NI
o JflitEihRS
A IR N P B 2D S LR P ) ) R A AR A

2-44 TR-HHEH
T e e T 5 01 AT A P 503 0 e A 2 8 DA B B A T AR R B 1K R o XA L
UK S TE S 1 0 (R ) 3748 A e A A4 [ 3 T
® G MNPEFRAR ML R, A S T TR I AR R
®  UIBCHIM RIS ST EUH R AR R DGR Rk Z %D, HIHARIA KA MIRROR.
® G TNEFRRHMMERE, TR ARG (NG =R D

PATAE L R R Goks & 18 1 B i B ik
® R SBUERGI S SHINIE S
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o (EMTEEMSE (BIArEBED F gz
SSRGS e 1 B XA T, iU HIAE 2SS AR T CELRHT I — A RIRIBIR] ).

S 530 i A T 5 ) 1 L2 9 S T T B[] SR A JRs A A (Y T o AR TR B B IR B
0 SCAEHTEE bR A e, MIBE T K JRE AR AR HoRE 2 B B o A5 T B A R b e e it FL 12 0, U
RSB BR o HAT T R 0 )5 BE AR 2 SE RN i — AN TSR . AT SR IR 2 1 2 40

KB IE L ERF G AT

25 BlF—Firms
M ZEMAX\Samples\Tutorial folder A\ [ Fold mirror.zmx |. FAI ¥ 2750 4% 55 A R4 i

A B BT o VERAEME IR BRI B S HUAT Z 3 BB

Edit Zolves Options Help

Surf:Type Conment Radius Thickness Glass Semi-Diameter Conic Par Oi{unused) | Par 1Limnused) | Par Z(ﬂ
0BT Standard) Infinity| Infinity| 0.000000 0.000000

8TO Paraxia 1 E0. 000000 1Z. 500000 100.000000
Z Standard FOLD MIREOR Infinity S0. 000000 6_Z250000 0.0o0o00o00
IMA Standard) Infinity) - 1.37ZE-031 0.000000
=
Al | 7

2-6  FEEETES
TE F % 1) Tools #EHX [ Add Fold Mirror Jo 7EN H IS8 EIEBUAK X BliF: 90 5. st OK.

SRJE WA 3D Layout

Fold surface: |2 'I Reflect angle: 0.0

Tilt type:

LCancel I
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#1130 Layout

Update Settings FPrnt

HREERB(LEBEBRAA

Window  Text Zoom

Add : EBTIRCXANER31318 74 703. 74 £

TEL : +86-021-5407-1828
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L.

30 LAYDLT

LEMS HRF= MO _TITLE.
THU T == ZddS

FOLD MIRROR . ZHH
COMFICGURATION L OF i

227 BIEEERERER

¥ LDE [Fok 4.

® SO HERR AL VIR T
®  WIEHAR T SRR A [ Mirror |

® (Bt MK ZIAIABE R, A5 B E AR AN PR AR 2 i L
® {ENI R ARG SEINAT T E AU

® JERAES A RSB R MAEH] [Pick-up] iR
I R BEAS SR AR AT I8 AT

[IE

Edit

ens Diata Editor

Solves Options  Help

Surf:Type Comment Radius Thickness Gla: Semi-Diameter Conie Par 0(uwmsed) | Par liuwnased) | Par 2 (ﬂ
0BT Sbmdardi Infinity Infinity 0.000000 0.000000
ET0 Paraxial £0.000000 1z. 800000 100.000000
Zfoordinat. . 0.000000 0.000000 0.000000 0.
3 Standard FOLD MIBROR Infinity 0.000000 MIRROE 10.101525 0.000000
dFoordinat. . -50. 000000 0.000000 0.000000 0.
IMA Standard Infinicy 3.E5E2E-0L1E 0.000000
7] | 3

FERE tIEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES

#b4 : 200030
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) Lt Dats Editrir
Edit Zolves Options Help

Surf: Type Conic Par O(unused) | Decenter X Decenter ¥ | Tilt About X | Tilt Rbout ¥ | Tilt About 2 Order par 7(]
0BT Standard) 0.000000 ‘
ETO Paraxial 100.000000 o

2foordinat. 0000000 0000000 45000000 0000000 0.000000 d:

3 Standard] 0.000000

dfoordinat. . 0.000000 0.000000 45.000000| P 0.000000 0.000000 o _I
IMa Standard) 0.000000

=

[ i ' 4

2-8  MIBREEATES
SHHER R 5, A ML) Tools siti [Delete Fold Mirror |, 2K J5 88\ e 4% [ i 1)

TG

Dielete Fald Mimor

Fold surface: IM "I Feflect angle: I
Tilt type: |>< Tilk "I

QK I Cancel I

Jirg A VA TR AR P T S A B o I A I 185 RS 2 A 1 D0 B 5 D 5 P PR I I

) Lens Data Editor

Edit Zolves Options Help

surf: Type Comment Radius Thickness Glass Semi-Diameter Conic Par Diunused] | Par 1iunused) | Par 2(;'
UBJl Standard Infinity| Infinity| 0. 000000 0. 000000
sTO Tararial 100. 000000 1z.E000OO 100. 000000
IMa Infinity| - 1.37ZE-031 0.000000
[
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#) 1: 3D Layout

Update Setings Print Window  Text Zoom

30 LAYDLT

FoLD MIRROR . ZHM=
COMFIEIFATION L OF 1

229 RS R

A BUR- S R T HI. AE R ZE T, H B U R R AR AR
LA A FERRIN R AR o B A TR 2 S B b AR 48 (K A LY Pick-Up i ARJEAFIEAZINAR
G (BURRT T, 22 BRBURD 5 YA 5% o Al TR -5 25l 1078 5 T 0 P Gy o 8 B 138 LA
SR AG R RS BEAL, PN BERR S T AE [F) a2 R A FIFE I B

2-10 T H K554

THURY B AL TR I SRISAT BURY B AR A Th G o 0 L /E B N AR A AR 45 RN [T (R
BHHI 2 LT . 7E Tutorial RN Petzval.zmx iXANSCAF. BATPEHAEEE 8 GERIZRH 4
FIFRM 6) A 2SR 5 FFABBIRY
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Edit Solves Options Help
Surf:Type Conment Radius Thickness Glass Semi-Diameter Conie Par Oiunused) | Par liunused) | Par Zt\.ﬂ
0BT St.andardi Infinity Infinity Infinity 0.000000
1* Srandard 21.668604| V| Z1.676001 EBALFN3 22.000000) T 0.000000
2*|  Standard| -60.188078| V| 3.483996 Fa zg_00000o0| o 0.000000
* Standard 337261861\ TE.509354 £2.000000) T 0.000000
4*|  Standard| 35.206740|V 17.360596 BE7 z4_000000| O 0.000000
£* Standard -58.8BZE1EL |V 3.483338 Fz 24.000000| T 0.000000
6*|  Standard| -166. 14088 V| 19.393526 z4_000000| O 0.000000
7* Standard -E7.78333L |V 1.363648 Fz 1&.000000) T 0.000000
8*|  standard| 1.112E+006| V| 15.237791(H 16000000 o 0.000000
s Standard Infinity - £. 993384 0.000000
-

Opdate Wethngz  Pont  Window  Text  Zoom

FETINFAL LEMZ
FRL_TLL 3 Zdps
TOTAL LEMETH1 LE3. 1291 HH

PETILAL . THE
CAORFICGURSTION L OF 1

155 — iRt 5 B A

1F £ 3% 5. Tools->Miscellaneous H1i%HY [ Tilt/Decenter Elements ], 7E Y Decenter £ A Smm,

ARG AE Tilt X 8N 10, 7F Order [Ji£ 1% Decenter then Tilt.

Ef t8IEA
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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INFOTEK

TitDecenter Element

Firzt Surface;

HREERB(LEBEBRAA

Add : FBTIRICRENEIR3131S 714 703.704 £
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I 4 - I Last Surface: I 5 - I

Decerter:  {0.0 Tilt |10
Decerter'r: |5 Tilty: [
Order: IDE-'I:E-'r'ItE-'r then tilt j TikZ: IU.U

QK Cancel I

R R A R E T

#) 13D Layout Z=109.1, ¥ = 52,66

Opdate Zettings Print Window Text Zoom

L.

\

a0 LEYoUT

PETZAL LENZ
FEI TUL =% ZB@3

PETZVAL . ZMX
COMFICURATION 1

OF 1

2-12  hEES 5
W50 R m 2% o

FERE tIEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES

iB48 : 200030
FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw



HREERB(LEBEBRAA

\ Add : TR REIER3131S 745 703. 704 E #b4 : 200030

TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http : // www.infotek.com.tw

® JREARARH I I AAE B RN TS

® NN EEARARHRINER T, STEEAT B AR SR URLE BN B AR R

® H NSRRI R, SR R AGURLFT ] R AR AR R AT

FESF AN PR AR AL A 1) e o L) P 55 A 1 5 R AR PRI TR 55 A R bR AR PR A7
AT B 5 JEE A 2 IR A S -E AN T A

itor
Edit 8o Qphnns Help
Surf:Typ Conment Radius Thickness Glass Semi-Diameter Conie Par Oiunused) | Par liunused) | Par 2 t\.ﬂ
[5)=hy Standardi Infinity Infinity Infinity 0.000000
17|  standard| 91668604V 21.676001 BALKN3 zg_00000o0| o 0.000000
z#|  Scendard| -60. 188078 1| 3.483956 Fd zg_ 000000 o 0. 000000
Standard 37261861 |V TE.E05354 22.000000) T 0.000000
4[foordinat. . 0.000000 = 0.000000 0.000000 5.0
5+|  standard| 35.206740|V 17.360596 BE7 z4_000000| O 0.000000
B* Srandard -58.BZE1EL |V 3.4833%6 Fz 24.000000) T 0.000000
7* Standard -lg6._ 14088V -Z0.84453Z(T 24.000000| T 0.000000
8foordinat_ . 20.844592( P 0.000000 0_000000( P -5.0
El Srandard Infinity 13.39382¢6 D 17.667138 0.000000
10* Standard -E7.78333L |V 1.363648 Fz 1&.000000) T 0.000000
11*|  standard 1.112E+006| V| 15.237791(H 1600000000 0.000000
IMA[  Sramdard Infinicy - 1z 621664 0. 000000
-
| 1] M

diior
Edit Solves Options Help
Sur £: Type Decenter X Decenter ¥ Tilt About X | Tilt About ¥ [ Tilt About Z Order Par 7(unnsed) | Par 8{unused) | Par 9(ua|

0BT Standard

1* Standard

z* Standard

Standard

4foordinat. . 0.000000 £.000000 10.000000 0.000000 0.000000 o -

£* Standard

5% Standard

7 Srandard

gfoordinat. . 0.000000( P -E£.000000 P -10.000000| 1 0.000000( P 0.000000( P 1

El Standard

1o0* Standard

11+ Standard

IMa Standard

2-13  REMEH S EH

S TH AR 25 5 AV 508 PR e 28 96 Hh 2 T )i 10 Y6 B A o 0 T PR 25 iy T AR R
A AR H AL AR 2 T BSR4 L2 e b A e . 3 5 RS B 2 P 2 T AU A 25 A VW e R R AR
e, SOVFEEVFARALIK R E T o SULE A A R T BARERT 25 A I AN SRR T BURERT 25 3 R AR -
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RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH




HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030
\ TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http * // www.infotek.com.tw

#} Susface 5 Properties

Type | Drow | Apertus | Scattering  TdltDecenter | Physical Optics | Costing |
Before Surface:
Order: Tikz: |0
Dec. |0 Tiky: |0
Dec.'v: |0 Tikz: |0
After Suface:  [Explicit =l
Oder:  |Dec.Ti =] Tk o
Dec.’: |0 Tiky: |0
Dec.¥: |0 Tikz: |0
Breviousz Surface | Hest Surface |
[ me | ®w | e |
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=3 445z 2EiZ4% (Newtonian Telescope)

3-1 AT

AN EE I B 2 Stigmatic Y622 RG] T-o At EE BT R — AN 8] 2 () 26 28 s
o JGEIE B A ) s B R, IFAE AR UL R OB S Yo nl 3 e ek,
S B m R ZE B

PAPEBTHERE 1000 mm, F/5 ST, WK EE (Power) 1w X, A1 120
2000 mm, [MFLAREAEAN 200 mm. FRATEEAE H 5l _E(On-Axis) 3% 1 A BN K 0.55 pmo 8
ML A0, TS IEATREZ K. T4 E s % R 9 25(LDE), M7 kil

File->New.

32 fLE. 8L WA REK
FURAIE B A ] 22 System->General Jrof H X TG M i BE4T W B . stfLARskud, 7E
Aperture Type ZEHX [Entrance Pupil Diameter ], #XJ57F Aperture Value ## X [200], JEHEH

SR mme FATTHRE A BRIA AL M A K
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Files |  Mon-Sequentisl |  Polasizstion |  Ray Aiming | Misc.
hperture | TileMotes | Unitt | OlssCablogs |  Environment

Aperture Type: Entrance Pupil Diameter

Aperture Walue: |2EIEI

Apodization Type: I [drifarm il I

Apodization Factor: IEI

[T Telecentic Object Space
[ lterate Solves ‘When Lpdating

e | Ew | = | #@ |

3-3 BABEGRRE
Y T B AN RS R T -
® N, EALEJCRR I By
® HilfiKI, ENILE Stop M E
® MBI, AR I T A A

B R T AE Glass XAMEEEN [Mirror | AEBLIH R TG, T R LR S .
£F Stop <10 1 #2428 P BN -2000 mm, 11 )5 8\ -1000 mm.
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) Lens Data Editor
Edit BSolves Options Help

furf: Type Comment Radius Thickness | Glass Semi-Diameter Conie Par Oiunused) | Par li{unused] | Par 2 t;l

0BT Standard)| Infinity Infinity| 0.000000 0.000000
STO Standard| —-Z000.0000 -1000. 0000 100000000 0.000000
IMA|  Stendard Infinicy| - 0.125707 0.000000

34 THME RS
T I8 9k L BE (Spot Diagram), FRATTAPEEHE R 32 BB (Airy Disk)7ESREE _EAELLRE . 5T
RO 1 5 Y Setting 30, #F [ Show Scale | [¥) T $7x01E P L Airy Disk, 2R i

o7 OK.

Spot Diagram Settings

Pattert: I Hexapolar - I W avelength: All -
Refer To: I Chief Fay - I Field: Al -

| Show Scale: Surface: Ilmage vI
e
N ILl.LlLlLlLlLlLl
Fay Denzity: IE W Use Symbols

™ Direction Cozines [ Use Polarization
Configuration; IEurrent VI [ Scatter Fays

Color Rays Buy: I'w'aves 7 I
0k I Eancell Save | Load | Reset | Help |

RMS HBEN SN 77.6  mo 22 BB (Airy Disk)[F) B4R SCASH 584 G BER SR 7, HAAB K 6.7

bpm o
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INFOTEK

#) 1 Spot Diagram

Update Settings Print Window Text Zoom
ET! 0.0 IE- 4+ d.E5id
% A~ S
; . + " x‘!ﬂf v + .
| CAFFRCE: THA TA: B.280 i
SPOT DOIAGERM
TUE TLL 24 2085 LMITS FRE po,
FIEO : 1
EHS BRODES ¢ 7 . ey
GED FROTS ¢ 175, 7@7 LENS , ZMX
RIFT OIFH i &.FIE FEFERENCE : CHIEF FAT COMFICURATION 1 DF 1

& Xt

PATT AT T A A S AR IR 147 S A1 A2 AT A FH ) R BR T B I o 4 2 XA 5 1 ) 4284 Sk i
FATFHEAE LDE R 1H 1 1Y) Conic IX—FNEEN [-1].

Edit Solves Options Help
Suri:Type Comment Padius Thickness Glass Semi-Diameter Conie Par O(upused) | Par 1{unused) | Par 2 (;I
0BI| Standard Infinity Infinity 0.000000
2TO0 gtandard -Z000.0000 -1000.0000 MIRROR 100. 000001
IMA| Standard Infinity 1.421E-014 0.0000 v
|
-
<] | W

YA I S

HEHE tIE

AE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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FEH Conic {H)a, Ridi R EA(Spot Diagram) 1 F4E 5[] [Update | #EATHIHr. 1R L
i RMS JEHLSE N 0.0000 Wk RIE SCH e R A LT e — MRTIRERI RS, RiEH
RGN R TGRS RN, AFBIRSN U B 21T % IR R G NAZ AL AT
It L.

#) 1: Spot Disgram
Update ZSettings Prnt Window Text Zoom

ET: 0.00W E- | 1 O0.5501

-
| EEFACE: DN TH: d.960 1
SPOT _DOIARGEAM

TUE TIL 25 2005 LTS FRE pe.
FIED
MEEMEE BWD
ED FHODLS 0. Ban LEMS . TMx
FIFT ODIFH :  &.7E7 FEFEFENCE i CHIEF FAV COMFIGURATION 1 OF 1

3-7  RPHEHK

MR EL (PSF) J&—N T LRS- T AT ST IR R 5 L, BT B e s w0 40 A LA
MFE PSF &, il Analysis->PSF->FFT PSF Cross Section [l 7] . FRATEF], mfTH &N f =4
BRI AR — A TR E R, I RS R IO .
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#) 2: FFT P3F Cinss Section

Opdate  Zethings Print Window Text Zoom

1.8 F H -

[y I o B I = |
- =1 mMm -0

B & & &= &
K1 I L m

T

1

S | D

-LA, Y43 d.8
FOSITIOMN IW am

PSF CROSE SECTION

TUE TUL =z& ZB@35

FIELD: 4d@.Bddp OEC
WAVELEWNGTH: POLYCHROMATIC
LIM x SECTIONM, CEMTEE EDW. LENS . ZMX
COMFIZURATION 1 DF 1

3-8 HiR

WA Layout B (FE4LH1F b [Lay | (D o BRI AT AE NS R K6
B EAMEE BRSBTS AT AR A B LE UG T SR K B AR #0  BHLES VR 2 NI
(IR, — MR LR AR 7 10 R — e R4 (Fold mirror), H.56%hIe 45 B I0K plidg otk
SRR AT e TR AR H 2 W A7) e

A IEARRE BIAGOG, AT LUFE — AN R fE Stop 2 A, HEEE 1000 mm. 7& [Lay| WH
(R TEAE Ol A B B 2 Bk X TR B D, U BRI EE — T 1 RGN 2 6408 5 M
% Layout K.

HEMZ SIEAZE
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B0 Lens Date Editor
Edit Solves Options Help

Surf: Type Coument Radius | Thichness Glass Seuwi-Tiauster Conic Par O(umased) | Par Llusused) | Par 2(4|
OEJ| Stendard Intinity Intinity 0. 000000 0. 000000

1| standard Infinity 100. 000000 0. 000000
ST0|  Scendard —z000. 0000 -1000. 0000 HTRROR 100 000000 ~1. 000000 il
A Standard Infinity| | - 1.421E-014 0.000000

-

[ | H

Bl 5 Laont Z=-404 8, ¥ = 1859

Dpdate  Zettings  Prnt Window Texf Zoom

LAYDOUT

TUE TUL =& ZB@S
TOTAL LEMCTH: L@BY,B@d@e MMM

LENS . ZMX
CONMFIZURATION 1 OF 1

3-9  WIMEEATHES

ORISR IS, B SR TRATT A 5 5 SOV IR BB B o B PR RS AR AT e /s B A i
HA 15 58 4 S B N SHE AR I B2 200 mm I, AR I /0 06 F5 46 %0 75 100 mm,
JIT ABWAT ¥ e I R s AGAE 6% E 7 150 mm, PRIl 4 10 B 20 20U BE THT 4% 850 mm (= 1000 mm
— 150 mm). 1 SE SR BE ) 1 -850 mme. FEIRIGE 5 MU 2 E AN — AN B, N %
IS 4-150 mmeo SXANHT G ARG K 24 i 2 A [ Add Fold Mirror ) 1= F PR e THI 6% o
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G e AN T B8 2 S5 1 ) e )R AR TH 2 1000 mm

Edit Solves Options Help

Surf:Type Coument Radius Thickness Glass Semi-Diameter Conic Par Oiunused) Par 1 {unused) Par 2 (;I
[0=h) Standard Infinity Infinity 0.000000 0.000000
1 Srandard Infinicy 1000, 00000 100. 000000 0.000000
aT0 Srandard —2000.0000 —-850. 00000 MIRROER 100. 000000 0.000000
3 Standard —-l50.00000 la.920214 0.000000
IMA Standard Infinity - 0.1zE5707 0.000000

[ |

L] l 4

Pl 13D Lavont Z=-652.1, ¥ =-195.2
Update Settings  Print Window  Text  Zoom

L.

30 LAYoUT

WED TUL =¥ ZPas

LENS , ZHX
COMFTCURATION 1 DF 1

AE Rt Tools->Add Fold Mirror. BEL [ s | oA 3 SR )5 sy OK. Wb B ml g e
AR I UG O R ) . BB TR EAE ] 3D H Kl (Layout) W& it B (#4041 Ei TL3d )
¥4l )

Fold surface: Iw 1"I Fieflect angle: 0.0
Tilt type: IH Tilt "I

| Ok l Cancel |
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Opdate  Settingz  Print Wmﬂnw Text  Zoom

30 LAYOUT

WED TUL =F =ZB@35

LEMS , ZMX
COMFICSURATION 1 DF 1

3-10 BEEFRAR
WA LDE 24k, =8 i T8 A T .

Edit Solves Options Help

Surf: Type Comment. Padius Thickness Glass Semi-Dismeter Conie Par O{unused) Decenter X Decer=|
0BI| Standard Infinity Infinity 0.000000 0.000000

1 grandard Infinicy 1000.00000 100.000000 0.000000
2TO0 Standard -Z000.0000 -8E£0.00000 MIRROR 100.000000 0.000000

3 0.000000 = 0.000000 0.000000 o1

4 grandard Intinicy 0.000000 MIRROR 23.471338 0.000000

EFcordinat. . 150. 000000 - 0.000000 0.000000 D_I_I
IMA|  Standard Infinity - 0.125707 0.000000
1| oW

FEIEBTSOR gAY, 8 SOITAT P SRR IR SR
® ZEMAX IR e b

Ef t8IEA
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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® HE AN MRS th Z Bl AR AT B R E SO TR | IXAM),

B AT B T A P e i e b ke 2 o ZEMAX 0] DUPPAb A 25 100 4 S e bm DA R 55 e T 1) %
%o ZEMAX & —NEHEA H G R38R bs R85 AN ] B R 1 0] 152 OB AR bR R 5 .
Wd: 2435 5E — AN L )5 B (Thickness) 4 50 mm, U322 T S 22 T w2 WA b 2 T fh 4% T 1

23 [a) H BEAT SE A

JEARAZ T — AN IR ML T, IR 2 SCRDAS T BAE PR AR R G805 IFT AR R G PR AR
AR E SCIPHTFEAR R AT Z 3 B Ehe T X 80 Y #iizah, FnBaRs X, Y M Z
i)

AT IIEE 45 1, TR SEAA SRR, 0 B AR O B0 35— eI
SXCRERRAEES 45 1 TBRARIEILHERR REE, BOREARRLCIOAN (Z 4D T A
TSRS BRI FDIER 45 B, e T BOFT S IR AR 2 A A5 T R A0

3-11  WEMIR

JEH 1HI B e B B R AR MR REJFC R . SR HUBE(Spot Diagram) il PSF B L%, i&H
VFZ TR AT B e . T RDGZ M Gk &0 e e T B A 5 — e, SR )5 S 0] 3 e f%
o EECSERGT, HTTT1 T G B TG 1 @ e T B 23 M o3 o NGOG, Bk SR
ZEMAX [WFPAIPERIDG, DR T R A2 5 R T DG ZB 8 . A 7 5 SCX IR, LA
UL ICIORGL, AT IE N — W11 R RS

FATPREAE W (R HORASOEE R o AR 1 1K) [ Surf:Type | A% b iy AR ZCHEPT T~
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FFRERM 1 P EEXTEHE. EEL Aperture Fr%5, $hikfL12AY 25 (Aperture Type) A [ Circular

Obscuration | FF Hg K12 E N 16.7,

] surtace 1 Properties

Trpe | Divanw Lperture I Srattering | TiltDecenter | Phosical Optics | Coating |
Pickup From: Mone il
Aperture Type: IEircuIal Obzcuration j
Aperture File: I—Ll
Edit apertine Eile I
UDA Scale: [
Min R adius: 1]
b ax R adivz: 16.7
Aperture ¥-Decenter: ID
Aperture v-Decenter: ID
Previous Surface I Mext Surface I
[ e | ®mw | e |

#1130 Layout 2 =-445.1, ¥ = 100.3

Update Hethingz  Print

Window  Texf Zoom

a0 LAYOUT

WED TUL =7 ZBd3

LEMS . ZMX
COMFISURATION 1 DF 1
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3-12 #HERAR

BUAER) 3D Hi K (Layout) B 2R 2% S s Y2k 3T 2 e % 11 58 P 2B R0 o IX RO 2 4
BRI A, Al A T SR AR AT Sl B (0 #2c8 n Page Up B Page
Down SEEIEIIHIE, RMEBEAF )M B RS, 1A MTF LE5 4 ill, JRED PSF B B/
PRI BERY . XL DT 3 BN LE LA

$1)2: 3D Layout 2 Z = -387

Update Zethings Prnt  Window Text Zoom

40 LEYouT

WED TUL =7V Zp@5

LEMS , ZMX
COMFICURATION 1 DF 1
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#) 3: FFT MTF Freq

Opdate Settingz Print Window Text Zoom

T= OIFF
TE B. IEIIIEIII B Al OEC
o NI
T

.9 i

.8 |
E P
= 4
% L 4
s
I = _
o
m Y -
]
3 .3 i
[m]
g .z 4

1 i

@ . . . . . . . .

0.@o 205 .19 YL@, 23
SPATIAL FREOUEMCY IM CYCLES PER MILLIMETER
FOLYCHROMAT IC OIFFRACTION MIE
WED TUL Z=ZF ZP@!
ORTA FOR B, HEE[ Td B.SELT pa,
SURFACE: IMAGE
LEMNS, ZMX
CORFICURATION 1 DF 1

Tpdate Sethngs Print Window Text Zoom

-
L I =
T T
1 1

-z
T
1

I I R I ] B = = 4
[ S I 5] m
T
1

-53.41 a.8 53.41
FOSITION IW um

a
=

PSFE CROSS SECTION

WED TUL =F ZB@S

FIELD: @.bdap, @.d2pd DEC
WEVELENGTH: POLYCHREOMATIC
LIN ¥ SECTION, CENTER EOW, LEMS . TMx
CONMFIZURATION 1 OF 1
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F="4 JHEZEZHRFEE (Achromatic Singlet)

4-1 HEERER
XM 75 2 ZEMAX-XE 8¢ ZEMAX-EE [hUA. ZEIXAMII Ty, KAl AT & — [ —
JGERI 2(Binary 2) | SR 1Y 4.2 (Achromatic) Z FLiESE . B SHUT T
® ZA%i{l4t: 20 mm
® MInf: Irili(on-axis)
® UK. i [F. d. CJ
® Hiii— KT LDE (BRANA =ANEID
® Kl
i fe: AR
JEFE: 10 mm
WeHE: BK7
e Kih—
42 M A#Solve) [F/2). FEEARBE R RN 2] 2 M PAamas b, s SlbaAy
JFi% £ F Number [WAFRAY, BN FAN 2.
JEIE: AR CRiehobt, bR L Cul+ 2).

a' Lens Data Editor

Edit Solves Options Help
Surf: Type Comment. Radius Thickness Glass Semi-Dismeter Conic e
0BJ Standard)| Infinity)| Infinity 0.000000 0.000000
gTO Standard)| Infinity|V| 10.000000 ER7 10.000000 0.000000
2 Srandard)| -Z0.672Z00L1|F 0.000000| W 10.000000 0.000000
THA srandard Infinity - S 1E333E 0. 000000 =
< >

P45 13 S PR B (merit function), A4 A5 HR(RMS) — B & 242 (Spot radius) — Ji

H0y(Centroid).
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41} Merit Function Editor: 6.707807E+000

Edit Took Help
Oper § Type | | ‘ | | ‘ Target | Teight | Value ‘ % Contrils
TS | | | | | | | | |
2 BLNK ELNE| D= fault werit function: FIS spot radius centroid GQ 3 rings € arus
3 BLHK BLNE| Mo default sir thicknsss bowadary constraints
4 BLNK BLNE| Mo default glass thickmess boundary comstraints
5 BLNK BLNE| Operands for field 1
& TRAC TRAC 1] o ooooon|  0.000000]  0.335711]  0.000000]  0.000000]  0.290888|  G.333255| 2864
7 TRAC TRAC 1| o.ooooon| o.oo0000|  0.707107 o0.oooooo|  0.000000|  0.4e54zl|  6.szoosz| 15.3l4s
& TRAC TRAC 1| o.ooooon| o0.oo00000|  0.941565|  o0.oooooo|  o.0ooo00|  0.290886|  5.733350| 156955
5 TRAC TRAC 2| o.cooooo|  o.cooooo|  o.sss7ii|  o.ovcooo|  o.cooooo|  o.zooses|  5.33e513|  2.z867
10 TRAC TRAC z|  o.ooooo0|  o.oooooo|  o.7o7io7|  o.occooo|  o.cooooo|  o.4ssazl|  6.szeses| 1s5.3279
11 TRAC TRAC z| o.coooo0| o.oooooo|  0.s41ses| o0.ocoooo|  o.cooooo|  o.zsoses|  s.7ezoss|  1s.7zes
1z TRAC TRAC z| o.ooooo0] o.oooooo|  0.3ss7il|  o.occooo|  o.cooooo|  o.zsoses|  s.3ssees|  z.zses
13 TRAC TRAC z| o.ooo000] o.oooooo|  o.7ovio?|  o0.occooo|  o.oooooo|  o.4ss4zl|  6.seazvz| 1s.3asr
14 TRAC TRAC | o.oooooo| o.oooooo|  o.941965|  o.ooooon|  o.ooooDo|  0.2308ss|  s.74sses| ls.veos
< >

42  ERER
HEAFORAL . U FHUSRHT DT 4%, SR I A B2 (spherical aberration) ML

"H Ophmization

Autarmatic YWeighted Targets: 9

1 Cycle Lagrange Targets: 0

B Cyclez Yarables: 2

10 Cycles Initial MF: B.70780BE26
50 Cycles Current MF: 0122156417
Inf. Cycles Statuz: |dle

Execution Time: 0.090 zec

HCPU's: |1 =| [ Autc Update

0' Lens Data Editor

Edit Solves Options Help

Surf:Type Comment Radius Thickness Glass geni-Diameter Conic -
0EJ Standard Infinity Infinity 0.000000 0.000000

STO Standard 24.469839 |V 10.000000 EE7 10.000000 0.000000
z Standard -114.646139|F 37.658111 |V 8.881030 0.000000
IMA Srandard Infinity o 0.32E363 0.000000
v
< >
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ﬂl 1: Ray Fan |Z| |E| E|
Update  Settings Prnt Wimdow Text Zoom

QEr: @.0002 0OEG

TEAMSVEHEEE ERY FAM PLOT

MOM UL 11 =PRS
MAXIMUM SCALE: 2z G0B,d@B s,
d.43& @.59= @ e5E

LEMS  ZMX

SURFACE: IMAGE COMNFISURATION 1 DF 1

ﬂl 2: Spot Diagram
Update  Bethngzs

Window Text Zoom

[ET! .00 E- 1 0. 1aed
LN --lo)
1 @,e5Ed

Print

. N THR: B.60 B
SPOT OTAGEAM

HIN JIL 11 ZP¥5  IMITS ARE po.
FIe0 H L

FME ERODE 154 B4R
GED EAODE ¢ Joh, 363 LEMS . ZMx
SCALE BFF i Lidp FEFEFENCE i CHIEF FAT COMNFEICURATION 1 DOF 1

4-3  FrlfaRE
NBFEARG H AT ZE S 22, F3RI 1 RN KA [Binary 2
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INFOTEK

o RihlbrMRKim 12 [RMmEAE ] 1

® Ji AL [Enter |

® YRR 1 HYJE X IHE LR [IRA ] KAR%E

o diPiik B
XARIERALK 2 [ Binary 2]

‘” Surface 1 Properties

?)x]

Tape lDI&W ] L perhore ] Scattering] Tilt."Decenter] Phorsical Opti;:s] Cu:uating]

a2

Surface DLL: | J

Surface Type:

Surface Color: | Drefault Color

Surface Opaciby: |'IDEI‘Z

Led L e

Row Color: |Default Color

o

v

[ Surface Cannot Be Hyperthemispheric

[ lgnore This Surface

Previous Surface | Hext Surface |

HTi#

s' Lens Data Editor
Edit Bolves Options Help

Radius Thickness Class Semi-Diameter

gurf: Type

[ Conment

Conic ~

0EJ
STO
z

Standard)|

Infinity

Infinity

0. 000000

0.000000

24.4659839| ¥

10.000000

10. 000000

0.000000

standarad|

-114_646133|F

37.658111

8.881030

0.000000

o4

Standard|

Infinity

0. 328363

0.000000

&Ll

4-4

JUAR A L

i

HETHSH
$eA5 I T R Y B 25 (Bditors) T, B RRAIAN KL 2 4 4% (Extra Data Editor). fEZRIM 1,

HEME €l

=
=
fy

AE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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o WHEAMIIN2
o ML 2

® XH [coeffonp*2] 5 [coeffonprd] JAEEL

0' Exira Data Editor
Edit Solves Tools Help

HREERB(LEBEBRAA

Add : FBTIRICRENEIR3131S 714 703.704 £
TEL : +86-021-5407-1828
+86-021-5407-1963
+86-021-5407-1978

EEX)

Max Term | Norn Radius | Cosff. on p~Z ‘ Cosff. on p°d | l Not Used & Not Used & ~
=T0| Binary 2.000000 =
E Standar
s Standard] ] ] ] ] a
&3 | ¥

P — Ik

"" Optimization E]|E|E]

Automatic
1 Cycle
5 Cycles
10 Cocles
50 Cocles
Irf. Cycles
I

“Weighted Targets: 9

Lagrange Targets: O

Wariables: 4

Initial MF: 0122156417

Current MF: 0.01 2837670
Statuz: |dle

Ewecution Time:

HCPU's: |1 | [ AutoUpdate

0100 sec

n' Lens Data Editor

Edit Zolve: Options Help
Surf:Type ] Comment Radius Thickness Glass Sewi-Diameter Conic A
0BT Standard Infinity] Iniinity] '0.000000 '0.000000
3T0 z6.377283 |V 10.000000 EE7 10000000 0.000000 =
z svandard -135.768548| F 34.328327| V) 5.837863 0000000
o4 srandard| Infinity] - 0.043147 0.000000 o
o€l | | =

n' Exira Data Editox
Edit Solves Tools Help

EEX

Max Term # Norm Radius Coeff. on p~i Coeff. on p~d Not Used & Mot Used & ':
=T0| Binary Z| Z.000000 -45. 307223 V| 0.5el280|V
2 Standard|
IMa| Standardl |
hd
) 3| .:

FERE tIEAE

STEMR

NI

an B

’

BRERMKESNTULED, tEMRLURMEBZERE

#b4 : 200030

FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw
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4-5 THERGHER
PR AL G 1 R GE MR

#) 1: Ray Fan

HREERB(LEBEBRAA

Add : FBTIRICRENEIR3131S 714 703.704 £
TEL : +86-021-5407-1828
+86-021-5407-1963
+86-021-5407-1978

iB48 : 200030
FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw

£, EREATWIE NI, (ORI

Update Sethngs Print

Window Text Zoom

EEX

EYT

QET: @,0008 OEG

MOM _TUL 11 =ZP@5
MAXIMUM SCALE! 4 B@,0@@ ue,
@.495 @.582 @.&5L

SURFACE: IMAGE

TRAMSVEREE RAY FAM PLOT

LENS, ZHx
COMNFICURATION 1 DF 1

) 2: Spot Diagram

Update Zeftings Print Window Text Zoom

CBX

108,08

EAFFRCE: I

T 900

. .
. ?ii‘ﬁi vz
- -l

"."’5'& x*‘*."
'.‘J rasnt -\.-'
! !

TA: B.080 M

1@ 3e]
£ @,EIP
"o BeEEd

SPOT _OTAGEAM

HIN TIL 11 ZB95 LMOITS ARE pe,
FIgen : L

FHS PRODE & L6, B85
CED PHILLE @ Ha. LH7
SCRLE BFF jag

FEFERRNCE : CHIEF AV

LENS ., TMX
COMNFICURATION 1 DF 1

4-6 MRS

DRI Bl T 47

JEUH B 290 7.5 mm.

EEXTDUBY I ook, S/ 13,75 nme B

PE o IE BAALARAL 2 7 (R 45 /N )
(Extensions) =& H. T, %8¢ [Phaseplot]. MZJ 127 A FEHIRGEER . 5N

T8 2 IR AR N AT 242 i

¥4 0.055 mm,

REM AP — IR F 2/N T 70 mo

FERE tIEAE

TEMRSZAE

, BERMEOTUESN, +ERIB G LIRS EE
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#) Binary 2 Phase

Update Sethingz Print Window Text Zoom

a. e T T T T T T T T 20, B4
1y
=] f— -
=
x | i £
T i
[}
g -19@.pd |- - 1e.p@ o
14
w | 4 1
A L
I
iL - -
-Z200 . 08 | | 1 | 1 | | | | o, om
@. 0@ E.0a lp.ap

EIrMARY 2 PHASE AMD LTIWE FREEQUEMCY W3, AFERETURE

MOM TUL 11 ZBP@S
SURFACE MHUMEER 1

LENS . ZMX
COMFICURATION 1 DF 1

EfE GIE
RENRERE, FERASOTLED, TENALURTRSNEE




A BRE(EB)FRAF
\ Add : EBmRCRELIEIR31315 714 703.704 E fi48 : 200030
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HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030
TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
= +86-021-5407-1963 E-mail : sales@infotek.com.tw
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=5 ZfEFEH (Zoom Lens)

ARG
ZEMAX ™ MC(Multi-Configuration, F7)ZhfgH)—ANH W H AZEEFE R T XA

K o AR LB G AR H SO0 . XA AR B TR G 2 A -

112 FR
VN NERES
— A
EHRIE
A ALINER
WAL
PG -

75 100, 125 mm;

25mm (F/3. F/4, F/5);

e BK7 5 F2 IR & iE 5

U ST E KT 2 mm, T E /N T 10 mm;
L 5 G E B UK T 1 mm;

W A 04 15,1 21.6 mm CEEXF 35 mm IR F);
F. d. C (A WLBBO.

RHRASH
JF )8 & 45 (System), — B (General )X} i AfE o

7EfLIEFR 2 (Aperture Tab):

B LRI AfE AR

B fLIPfH: 25 mm
L - R NI
7E FLA FR 28 (Units Tab):

B OSSR ) 2K (Millimeters) o

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E
TEL : +86-021-5407-1828
+86-021-5407-1963
+86-021-5407-1978

fi48 : 200030
FAX : +86-021-5407-1801

E-mail : sales@infotek.com.tw
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"” General

Fils | Non-Sequential | Polarization | RayAiming | Mis. |

Apertore TifleMotes |  Unite |  GlssCoplogs |  Environment |
Aperture Type: |Entrance Pupil Diameter ﬂ
Aperture Walue: |25
Apodization Type: |Llnif|:|rm ﬂ
Apodization Factar: |
[ Telecentic Object Space
[ lterate Solves When Updating

fETE | HriH ER ELEE]

"}' General , &
Files | Non-Sequential |  Polarization | RayAiming | Mis. |
Apertore ] TitleMotes ity 3lass Catalogs ] Enviromment ]

Lens Units:
Prefix Uitz
Source Units: Mane - W atts -
Analyziz Units: MHone - Wiatts per cm’™2 -
e | mw | =R L

FEBCA B, AR IR A RS HUR R A R

5-3  WIREHESH

PA DT IR FEA BB THG A = HEE S, & B H] BK7 5 F2 4z

HEME €l

=
=

Frony

AE

TEMRIZIAE, FERKROTILEDR,

TEMALOCURIMESAES
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B B S KRR 45 T DAT RO PR 22 o IR AN SEA R AR 50wy AT B
TP G2 T B Prs Z S AN IEA BT LED (i 20~ 151 (Semi-Diameter) £ ) o (5§

Fot, ] Ll M\Samples\Tutorial\Tutorial zoom.zmx %A SC4F)

“ Lens Data Editor
Edit Solves Optinns Help
Surf:Type Conment Radius Thickness Glass Semi-Diameter Conic ~
[0:h Sbmdardi Infinity| Infinity 0.000000 0.000000
1 Standard —-200.000000 &.000000 ER7 1z. 500000 0.000000
z Standard 100.000000 5.000000 Fz 12.696647 0.000000
3 Standard -100. 000000 2.000000 12736081 0.000000
ET0 scandard Infinity &. 000000 12194326 0. 000000
£ gtandard —-1£0.000000 £.000000 EE7 11. 730860 0.000000
& Standard 7E.000000 £.000000 Fz 11.644723 0.000000
7 Standard 75.000000 5.000000 11.531123 0.000000
] Standard 100.000000 8.000000 BE? 11.821387 0.000000
E) Standard -50.000000 5.000000 Fz 11.814793 0.000000
10 grandard -£0.000000 105.000000 11.887898 0.000000
IMA grandard Infinity| - 2.164353 0.000000 v
< >

ﬂl 1: Lavount

Update  Settngs Print  Window Zoom

LAYDUT

THU TUL 14 ZP@g
TOTAL LEMCTH! 1L6, 29181 MM

LENS ., ZMx
COMFTCURATION 1 DF 1

5-4  WHEMA

IV 5 ¥ (Field Data) %8 B3 HEAE
® EHF [IrHhf% =i (Paraxial Image Height) | FLi% #4411
o A= AIE

® Y7400, 15.1LLJ% 21.6 mm

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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INFOTEK

HREERB(LEBEBRAA

Add : EBTIRCXANER31318 74 703. 74 £

TEL : +86-021-5407-1828 FAX : +86-021-5407-1801

+86-021-5407-1963
+86-021-5407-1978

%~ TOK]
Field Data
Tope: O Angle [Deqg) " Object Height * Parax. Image Height " Real Image Height
Field Mormalization: |F|adia| j
Uss  -Field *v-Field Wweight YO DY YK WCY VAN
V1o o |1.0000 000000 |oooODO  [O0ODOO  |0.00000  |0.00000
V2 o [15.1 |1.0000 000000 |oooODO  [O0ODOO  |0.00000  |0.00000
V3 [0 |21.6 |1.0000 000000 |oooODO  [O0ODOO  |0.00000  |0.00000
BN | | | | | | |
s | | | | | | | |
e | | | | | | | |
7 | | | | | | | |
e | | | | | | | |
s | | | | | | | |
1] | | | | | | |
1] | | | | | | |
™12 | | | | | | |

| ak. Cancel Sort Help
SetVig Clr “ig Save Load
wHEEK

JF J8 W K (Wavelength) %8 kL6 1FAE

M H AR R EkE TF. d. C(visible) ]

%~ [ Select ]

%k TOk]

HEME BEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES

#b4 : 200030
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_ Add: FETRTEANEIRIZIS 715703704 F  ED : 200030
\/’ TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
2 +86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http * // www.infotek.com.tw
Wavelength Data
|lze Wi avelength [um) Weight Usze W avelength [pm) wieight
v i |0.48613270 [1 13 | |
v 2 |058756150 [1 14 | |
V¥ 3 |0.ESE27250 [1 s | |
s | | e | |
rs | | 7 | |
e | | s | |
7 | | g | |
s | | | |
i | ra | |
1o | | oz | |
1| | o2 | |
1z | | 24 | |
Setect> | [F.d,C visible) ~| Fiima: 2 |
ar Lancel Sart
Help Save Load

'ﬂl 1: Layout
Update Settingz Print  Window Zo0m

]

- JJFL‘——‘HH
LAY OUT
THU TUL 14 =ZP@5
TOTAL LEMCTH! 145, £ESET MM
LENS , ZHX
COMFICURATION 1 DF 1

& X ZHEEG

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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MC S E0 V% BT 22 4 7840 45 25 (Multi-Configuration Editor(MCE)). 1634 2% (Editor),
SR I M T TE HL81 ki 2 4145 (Multi-Configuration), FFJH MCE (s ff F 2668 F7). M MCE
Fxkeay)rhPkik Edit, RJEHE AL A(Insert Config)Wik. ILAE MCE ¥ =AT4H A& R
Nt MCE (MB350 S A AT T 22 52 . AT BB N2t MCE [0 2 80K {4 52 fi

BAVHG VBT A BB W E MC 2500 MC 248, #iEbs 2 MCE, 4% K [Insert] 4

=Ko BUEMCE AU X LGB R 30 4. 7 LUK 10 ()RS

#] Multi-Configuration Editor

Edit Zolves Tool: Help
Active - 1/3 Config 1* Config £ Config 3 b
Z: MOFF u]
3: MOFF u]
4: MOFF u]
hd
< >

57 BAZHASSH
HANSH KlEhrE T MCE I8 /iAT IS —50F HAi N Akt 18T 2 2L R AE 5L
1(Multi-Config Operand 1) iEHE. FSREE R = )EE . U ZBEN ZORHE P 77 20
® ik [T] B=WK. 1 [#A/E¥EA(Operand Type)| FHuaik i Pk [ THIC ),
® i N Tab. WibrHstifsE [3Lif (Surface) | 2.
® N3 LIERERI =,
® % [OKJ.

BRI = AR v =K

® 4%t [TJ. [TJ. [T]. Tab. 4. Enter

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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® 4%k, [TJ. [TJ. [T]. Tab. 7. Enter
® 4., [TJ. [T]. [T]. Tab. 1. 1. Enter

W MRS AT [10) 25 ARSI .

) Multi-Configuration Editor
Edit Zolver Tool: Help

Aotiwe @ 173 Config 1* Config z Config 2 L
: THIC e 2. 000000 2.000000

1
z: THIC 4 S_000000 S_00o000 2.000000
3: THIC 7 S_000000 S_00o000 2.000000
4: THIC 10 105000000 105 000000 105 . aooooo
b
< >

5-8 WHEBHASEH
W YA T A I H S8 MCE 4. (Ctrl+Z)

#) Multi-Confignration Editor

Edit Zolves Tools Help

Acotiwe - 173 Config 1* Config 2 Config 3 h

1l: THIC SWV g.000000(W g.000000(W

Z: THIC 4 8_000000(%W 8. 000000 W 8._000000( %W

3: THIC 7 g.000000(W g.000000(W g.000000(W

4: THIC 10 105 000000 W 105 000000 W 105 000000 (W

b

< >

£ LDE, thi BT A& = 5 5 5o 224

#J Lens Data Editor: Config 1/3
Edit Solves Options Help
Suri:Type Comment Padius Thickness Glass Semi-Diameter Conic -~
0BT Sbmdardi Tnfinmity] Intinicy] Infinmity] 0000000
1 Srandard -z00. 000000 | v & 000000 | V] BR7 16.217128 0.000000
z Srandard)| 100.000000] W) E.000000| V| Fz 15.10468% 0.000000
3 Standard)| —-100.000000( Wi 8.000000| V| 14.785047 0.000000
sTO Standard)| Infinity| 2.000000|V 1z.23952Z0 0.000000
5 Standard -150. 000000 (¥ 5. 000000 | V] EBR7 13. 434638 0.000000
3 gtandard 75. 000000| V] 5. 000000 | V] ¥z 14. 400812 0.000000
7 Brandard)| 7E.000000| W) &.000000| V| 14.986677 0.000000
a Srandard)| 100. 000000 W) &.000000| V| EE? 17.730031 0.000000
9 Standard)| —50.000000] V| £.000000| V| Fz 18.173245 0.000000
P} Standard)| =50.000000] v 105.000000( V| 12.9362e0 0.000000
T gtandard Infinity - 26. 054507 0.000000 =
£ ¥

59 BIZHEBGHERE

Ef t8IEA
RENRERE, FERASOTLED, TENALURTRSNEE
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PK % (Default merit Function). /3 MFE(JJGEHE F6), £ MFE E1%

Pk Tools\Default Merit Function

® L RMS — Spot Radius — Centroid

B R 57775 (Pupil Integration Method)i%$§ Gaussian Quadrature

® RN

Defanlt Merit Function

Optimization Functioh and Reference
[FMs | |spotRadus -| [Centoid |

Fupil Integration Method

+ Gaussian Quadrature " Rectangular Array

Rings: 3 -
Armng: [ - I~

Thickness Boundary W alues

1

¥ Glass Min:|2 Max:|1D Edge:|2
v i Min: |1 Max: [200 Edge: |1
v Assurne Axial Syrmmetry Start At
I lgnore Lateral Color Relative = wigk:

Ovwerall Weight: |1.0000
il s I Qancell Save | Load | Beset | Help |

i) Merit Fanction Editor- 8.892320E-001
Edit Tools Help
Oper # Type CigH Target Weight Talue % Contril#
1 CONF 1
Z DNFEZ DMF2
2 BLNE| ELNE| Default merit function: IME spot radius centroid GQ 2 rings € arms
4 CONF CONF 1
£ BLNE| ELNE| Default air thickness boundary constraints.
& MHNCA| MHCA| 1 10 1.000000 1_000000 1.000000 0.00o00
7 MAHCA| IDCA| 1 10 Z00. 000000 1.000000| Z00.000000 0.0000
8 MNEA MHEA| 1 10 1.000000 1_000000 1.000000 0.o00o00
2 BLNEKE| ELNE| Default glass thickness boundary constraints.
10 MHCG| MHCG| 1 10 2. 000000 1_000000 Z._000000 0.00o00
11 MKECC IDCG 1 10 10.000000 1.000000 10.000000 0.0000
12 MHEG MNEG 1 10 Z.000000 1_000000 Z._000000 0.00o00
12 BLNE] ELNE| Operands for field 1.
14 TRAC TRAC 1 0.000000 0. 000000 0.335711 0.0o00000 0. 000000 0.096963 0.5531%98 0.1368
15 TRAC TRAC 1 0.000000 0.000000 0.707107 0.000000 0.000000 0.1EE140 1.43E033 1.4732
= 15 TDoAr TODRC 1 LEGGLLLTY LEGLLLLEY noadrasc LEGLLLLTLY LEGLLLTLE] LEGETEEY 7 Fal1ErR 7 ad7a b

5-10  BENRRHI& A

B AL MFE 155

£ MRAEECYT CONF L. AT MC K150 R B0Rs LA EEOT Sk, [ CONF |

ERRER 8=

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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BAPEER RIS IR A S DRAWS IS, wE [Cfgh] XA
LIt E LR TCONF 2] LR N T2 IEAE 8L Ra 24l =,

PAT TR T G I B B E R BRI BN RA R KR, A THICE B R T Sk 5r)
b, AR TEFFL] Z20fEBE— [CONF] #EH. HA—FrBRHIM R AEKE A 75 mm.
AT H 100 mms HE=H 125 mm. &4 EFFL #EAEEE HAUE 1],

) Merit Function Editor: 8 893329E-001
Edit Tools Help
Oper # Type Cfg# Targer Weight Value % Concrik &

1 CONF 1
& EFFL EFFL Z 7£.000000 1.000000 0.000000 0.00001
3 CONF CONF z
4 EFFL EFFL z l00.000000 1l.000000 0.000000 0.o000m
£ CONF CONF k<
& EFFL EFFL z 125 000000 1000000 0.000000 0000
7 BLNE| BLNE|
2 BLNE| BLNK| s

< >

5-11 WHBERT
JITAT 4L A5 I B AL 25AT [RRE (0 ST (3 5 (Semi-Diameter)) o 31X HLA] UE 1L fif(Solve) e #E4T
BRI [ K (Maximum) | i AOAFRE B BB RN LA T, N0 R B R BRSO
NG RTAFFAAYT [, AR W S

SV EER
® CRiEhRE TR — Mk b, Jf H4% T Enter.
® K [M] BLi&# [Maximum| [MfEAIES.
® % [ Enter %W H.
®  Ji N FiE(Down Arrow)E i .
FA AR, BT ARSI PRI B B R s
® Enter- [M] -Enter— [ F(Down Arrow)

® Enter- [M] -Enter— [ FEE(Down Arrow)

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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N\

INFOTEK

farey
LN B Ay

a8

(Samples\Tutorial\Tutorial zoom 2.zmx )37 & A 7 23X B K A WA

N~

#) Lens Data Editor: Config 1/3
Edit Solves Optons Help
Suri:Type Coument Radius Thickness Class Seni-Diameter Conic
[U=hy S:mdardi Infinity| Infinity Infinity 0.000000
1 Standard -Z00.000000(W £.000000(W EE7 le_z171z28|M 0.000000
4 Standard 100.000000(W £.000000(W Fz 15104683 M 0.000000
3 Standard -100.000000(% £.000000(W 14725047 M 0.000000
AT0 Standard Infinity| & 000000(W 12 233520 0. 000000
) Standard) —-150.000000| W S. 000000 W BE? 13_434638(H 0. 000000
) Standard) 75._000000| W S. 000000 W Fz 1l4_2400812(HM 0. 000000
7 Standard) 75.000000| W B.000000| W 14_ 996677 (M 0. 000000
=l Standard 100.000000(w £8.000000(w EE? 17730091 M 0.0o0000
2 Standard -E£0.000000(W £.000000(W Fz 18173245 M 0.000000
10 Standard -E£0.000000(W 105.000000(W 18.926Ze0| M 0.000000
na Standard Infinity| Z6.054507 0.000000 P
< >

5-12 BT

XA LA PTG . TRAT T S B AL R T TG LA TARRE SR AL FRAT TR A
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AR B
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® /it [Hide Lens Edges |

® iili [Suppress Frame |
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3I) Lavout Diagram Sethings

First Surface: | - | wavelength: 2 -

Last Surface: 111 ~| Field Al -
Mumber aof Fia_l,ls:< |5 > Scale Factar: IW
[ Delete Vignette Fay Pattern: m
| Hide Lens Faces Raotation & IW
@ Hide Lens Edges R atation ' IW
[ Hide Bars Rotation Z; 0.oooood

v" Suppress Frame Color Rays Buy:

Configuration:

[ Fletch Rays Offzet = (0.000000

[ Split MSC Rays Offzet "

[ Scatter NSC Rays Offset Z: [T
ITI Cancel | Save | Load | Rezet | Help |

§) 2: 3D Layout H=13
Opdate  Zettings Print  Window Zoom
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5-13 PRSI RE
JF IR A4 L EL X% HE(Optimization Tool Dialog Box)(Opt %41l), sidi [Auto Update | Jf H.

iy [ Automatic]. SERUICAC G, MEEH K DL —2 0 Hr R 3.

| 91 Optimization =3

Automatic Weighted Targets 210
1 Cycle Lagrange Targetz: 0
B Cpcles Variables: 27
10 Cycles Initial MF: 6495237211
50 Cycles Cument MF: 0.043546119
Inf. Cycles Statug: Idle
Execution Tipe: 12.078 min
T HCPUs: m uto Update

Eeport Graphic 4 Settings

Window Type Configuration
1; Layout- 30 Layout |Eurrent j
2 |Fans-> Ray j |'I j
3 |Fans-> Ray ﬂ |2 ﬂ
4 |Fans-> Ray j |3 j

| Ok | Ear‘n::el| Save | Load | Reset | Help |

Save &z Mew Report
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e' 1: Report Graphic 4

Update Settings Print Window Zoom
b’gu.wm % ’E 1m0 amn
VE - %r/f ‘ﬁ}
=
=
EE
!
L. i i
30 LAvOUT TRANSVERSE RAY FAN PLOT
THU TUL 14 2@8BS THU TUL LY 2885
MAXIMUA SCALE! + SDB.0OE@ #m.
@436 0,565 d@.658
CENS, ZHX - LENS.
CONFIGURATIONW | OF 3| SURFACE: IMAGE CONFIGURATION 1 OF 3
e g D 15,70 1 uﬂ.m L "E e 1510
; i § i E ﬂ E wg E
Do 32,48 0w ERTE T
|
TRANSWERSE FAY FAN FLOT TRANSVERSE RAT FAH PLOT
THU TUL 14 2@05 THU TUL LY Z@as
MRXIMUN SCALE! 4 sea.opo ua, PFEINUK SCALE: & SO0.oo@ .
0,555 B.656 W.5EE @656
e — CENG, M - LENGS, ZHX
SURFACE | _IMAGE CONEIGURATION = OF 3| SURFACE: IMAGE CONFIGURRTION 3 OF 3
— —
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F1~"6 /~Z (Tolerancing)

6-1 it

NG HTIAT RGBT SRR B (0 22 XRDO6 A B PR BRI SE R . A 220K H AE T
SGRZEMFEI KA, IR RGES, S REMR LB AT K. Zemax W) HE
SRR AZE AT LR, W R LA FEH . A 25 BT R L T 2 1 L T A 2
WHIN, SHGEMREIEREN ™ HEE . FEM7EA B 2 T AT B o A3, I IRAF IR AR
PEfE

—NRERGEERERACIIAG . A ZE M LA R BT AR 2 2 R e AR

&
PR BN TR BEEE I, BT A JAE P IR A

® E RA% MPEREA DRI
® AT I REMI IR ZRIE (I AR A AR DU SESE )
® JRERE MG ML AT SRV A ZE IR

pmm g

Required Pedformance
(RMS, MTF, Boresight, enargy, etc.)

Design Fabrization Asgemb by Environment hlargin
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S ST FHTE A ZERRUENT ] SR g ). an RMS JEBER/DN, RMS AT %, MTF ik, fff

M BEMSUR R, k.. 55
5T SCARVF I 2 G i 25 1

WE A ZE AR E AR I8 P S IA Bk . ZEMAX BRI A Z2 10 J2 AN (B 46 R
AMERER BRI A 22 B W b AMERE, X B AT £

>

22 BB Al FORTHUI 1 BE 1 52 W
NFEGTHTAT =R o3 W 7k

m o OREUEL

e REGE %

B G RENE

NI Wl ERR ZE R AR A E B E

NEBAER
NS WA R T A 2

TRAD, TCUR, TFRN: T4 i1k 4 1 £8 FE 11 72
TTHI: fiId 20 AF s 0] 5L R iR 22

TCON; ik Conic # H[1)E2

TSDX, TSDY: Il &5l IR 22 (58 7 KB L)
TSTX, TSTY: RIHHURH1RZ( L)

TIRX, TIRY: MR DR 2 (B Fr K FAT)
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TEXI, TEZI: FRIHAV-3EFE K112 2 (] Zernike 45 Ui bRt 2 I 2)

TIND, TABB: 752 5] DU )i 2

TPAR, TEDV: ZH /Mg B HME 115 2=

TEDX, TEDY: ZH1FIHLR) B4

TETX, TETY, TETZ: AN HIR}

TUDX, TUDY, TUTX, TUTY, TUTZ: 204417 25 3l k) ih A FH 2 B 1T 1R e bR 2 X

BRI TR e AL R S 4

MEGERI A ZE ST
# A\ Samples\Tutorial folder #' ) [ Tutorial tolerance.zmx | SCfF. XA —ANITHh I XGE 4 %

o BATPREIA RGN A 20

B) Lens Data Editor

Edit Solves Optons Help

Par Zﬂ

Surf:Type Comment Padius Thickness Class Semi-Diameter Conic Par O{unused) | Par 1l {unused)
OBJ standard Infinity| Infinity| 0.000000 0.000000
ET0 Standard E2.750000 £.000000 BAKL 14.200000 0.000000
z Standard -4E£.700000 0.000000 13.3322133 0.000000
3 standard -45_7z0000 3.500000 SFS5 13.932783 0.000000
4 Standard -Z70.57778 2F.4E2726 13.588637 0.000000
M Standard Infinity 0.011730 0.000000
7] || 3
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#) 1: Eeport Graphic 4

Update  Zettings Print Window Texi Zoom
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TEFFUIRA B A ZE 50 217, Bl 17 B SO T BEI B 22 K . H 5B ZEMAX Fik
F_| 55 Editors->Tolerance Data, RI7]JF )i Tolerance Data Editor(TDE). #XJ5 - TDE #{ & H [
Fkrpd, il Tools->Default Tolerance JTJii Default Tolerance M ifFHE. HP:siidi [OK] 7~
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ZEMAX-EE
File  Editors

~=18]x]

Bort by Surface
Sort by Type
Sawe
Load...
Validate

(Douhlet for tolerance titorial EFFL: 100 1 PWEN:35 [ENFD: 286 ENFP:0

Surface Talerances Element Tolerances
& Millimeters; M
™ Fringes: IW
¥ Thickres:  Milimeters: Im
¥ Decenter  Millimeters: M ¥ Decenter M
v Decenter’y Milimeters: m ¥ Decentery m
I Tik(TIR)% ' Milimeters: [0.200000 | [ Tik Degress: [0200000
" Degrees: m
¥ Tik[TIR)Y © Milimeters: [0200000 7 Tik Degress: 0200000
" Degees: m
I 5 +&lmeg  Fringss: Im
[T Zemnlveg Frnges Im
v Index Im
¥ abbe % [1.0oo0o0
Skart Ak Fow: |1— ¥ Use Focus Comp
ITI LCancel | Save | Load | Reset | Help |

REHR
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Tolerance Data Editor Ml{EFEH 41 N H .

T 5 SO AR 2z

DU A1 14 R 42

DU T R A1 4 5

PN ALAE AT B B S5 P R 22

P A0 388 (R 3 S 3 ] DL K i 22
DU T A7 PN 7 170 110 B AT BURE

AP RHAEAT e 200 2 1R K

[IRSEENITR

PN B A PS5 T 1) 8 A AT AR
NS AE R BT BEvE B Rl RER G ML)~ 22

HEtERE(LE
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A ERAER TCOMP s R IH 4 15

NS

B IEAEEUY

I M XA T B Al

Oper # Type Surf Code Homina. 1 Min Max Comment j
1 (CoMP) 4 o - -£.000000 5.000000[Default compensator o
2 (THAV) THAY - - - 0.632800 -[Default test wavelengt
3 (TRAD) TRAD 1 - - 58_750000 -0.zo000o 0.Z00000|Default radius tolerar
4 (TRAD) TRAD 4 - - =45, 700000 -0.z00000 0.200000
5 (TRAD) TRAD 3 - - —-45_7z0000 -0.zo000o 0.z0oooo
& (TRAD) TRAD 4 - - -Z70.877778 -0.Z00000 0.Z00000
7 {TTHI} TTHI 1 4 - &.000000 -0.z00000 0.200000Default thickness tols
8 (TTHI) TTHT z & - 0. 000000 —-0.z00000 0. Z00000
3 (TTHI} TTHI 3 4 - 3.500000 -0.z00000 0.Zz00000

10 (TEDX) TEDX 1 Z - -0.z00000 0.Z00000|Default element dec/t:
1l (TEDT) TEDT 1 2 - -0, Z00000 0.Z00000
12 {TETH) TETX 1 4 - -0.z00000 0.Zz00000
13 (TETT) TETY 1 z - -0_zZ00000 0. 200000
14 (TEDX) TEDX 3 4 - -0.z00000 0.200000Default element dec/t:
15 (TED¥) TEDY 3 4 - -0.zo000o 0. z0oooo
16 (TET¥) TETX 3 4 - -0, 200000 0. 200000
17 {TETT) TETT 2 4 - -0.z00000 0.z0oo0o
18 (TED¥) TEDX 1 - - -0, Z00000 0.200000[Default surface decrst:
13 (T2DT) TSDT 1 - -0.z00000 0.Zz00000
Z0 (TIR) TIRX 1 - -0.zoo00o 0. z0oooo
Z1 (TIRT) TIRY 1 - -0, 200000 0.Z00000
K| H o4

HEHE tIE
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Edit Inok Help
Oper Type Sar £ - - Nominal Min Hax Comment ;l
Zl (TIRY) TIRY 1 -0.z00000 0.Z00000
ZE (TEDX) T2DX z -0.z00000 0.200000[Default surface decsft:
Z3 (TEDY) TEDY z -0.200000 0.Z00000
Zd (TIRX) TIRX z -0.200000 0.Z00000
Z5 (TIRY) TIRY Z -0.z00000 0.Z00000
Z6 (TSDXH) TSDX 2 -0.200000 0.Z00000|Default surface dec/t:
Z7 (TEDY) TEDY ke -0.200000 0.Z00000
Z8 (TIRX) TIRX 3 -0.zo00o0o 0. z0ooooo
Z2 (TIRY) TIRY ke -0.z00000 0.Z00000
30 (TSDX) TSDX 4 -0.z000o00 0.z00000|Default surface dec/t:
21 (TEDY) TEDY 4 -0.200000 0.Z00000
32 (TIR) TIRX 4 -0.zo00o0o 0. z0ooooo
23 (TIRY) TIRY £ -0.200000 0.Z00000
34 (TIRR) TIRR 1 -0.zo00o00 0.Z200000(Default irrecularity t
25 (TIRD) TIRR z -0.2z00000 0.z00000
36 (TIRR) TIRR 3 -0.zo00o00 0. z0ooooo
27 (TIRR} TIRR £ -0.2z00000 0.z00000
38 (TIND) TIND 1 1.572500(-1.000000E-003( 1.000000E-003([Default index toleranc
23 (TIND|} TIND kd 1.672637|-1.000000E-002| 1.000000E-003
40 ([TAEE) TAEE 1 E7_E43310 -0_575433 0.57E8493|Default hbbe tolerance
m kd - - FZ.209847 -0.32Z2038 0.322038
=
Ki| o

69  REEST
RIBE I3 8 SCEABRFEXS RGN REIN SN . X LERE M 28 et bR AT DU B R Gk
HE. HEHIZ5E A ZEWE ], BL T IR Ee o s UR GE 1 RE ) B2 ?
— RIS A ZAG T
(EiEes
o A
® HIARE R R

1*®

B AL MO B IEARME(E 2 i . FATE AR T B R SR T 45
B, AR . BRI EE TR [0, HoZ DU O E M AEAE, 2~ 221
NN T0) RN [0.2]0 Gndbss i AN E NS — 1 .
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FEBRIN A ZE V0 [ 58 R U 0 M Jm DT AR A 25 0 B e R I8 IO SCAE ARG RMS JEBET AR/
W oATERPE TR o FFUR A 22 93 Mt sl £k 59 1) Tools>>Tolerancing(8l Ctrl+T), 28K 25T
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JA N ZES AT HIXFEHE . 155 08N [ Comp: Paraxial Focus| CUIEIN, IEASHH T Hl£E 25 1)1
TERFHE SR B

] RMS SEBREAARMON 2~ Z2 0T BObRiE . 22 Z2 00 W V05 3 RABUE T

WRA TFEEM UG, 1E#IN [ Show compensators | CV2Ji%. # [Monte Carlo ] [JIEI A 0. U

I EPAT i OK.
1 Tolerancing M= = |
Mode: S erisitivity 7|50 000000
# Mante Carlo Bunz: IEEI Save Maonte Carlo Buns: IEI
Criteria; IHMS Spot Fadiuz j MTF Frequency: |3D.DDUUDD
S ampling: |3 j Config; |1 A j
Cornp: I Paraxial Focus j Cycles: I.-’-'-.utu:u j
Fields: IY-Symmetric j [ Separate Fieldz/Configs
Script; II:IDLI22_TS|: j [™ Force Ray Aiming On
[ Show Descriptions [T Owveray MC Graphics
[ Show Compenzators [ Hide &0l But “Worst
Statiztica: Marrnal j Show Worst: 10 j

Statuz dle

1] I LCancel Tiemninate Save Load Hezet
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pdate Setlmgs Print  Window
Analysiz of Tolerances ﬂ

File : D:WZ2EMA\ Zawmplesh Tutcrial'\Tutorial tolerance. EMH
Title: Doublet for tolerance tutorial
Date : FRI JUL Z2 Z00E

Units are Millimeters.

Paraxial Focus compensation is on. In this wmode, all
compensators are ignored, except paraxial back focus change.

WARNING: PAY AIMING IS OFF. Wery loose tolerances may not be computed accurately.

WARNING: Boundary constraints on compensators are ignored when
using fast mode or user-defined merit functions.

Criteria : BME Spot Radius in Millimeters
Mode : Bensitivities

Sanpling : 3

Nowinal Criteria : 0.003E5415%2

Test Wavelength : D.e3z8

Fields: ¥ Symmetric Angle in degrees
¥ ¥-Field T-Field Weight ptand TDT WL WCY
1 0_000E+000 0. 000E+000 1.000E+000 O.000 0Q.000 O.000 0,000

Sensitivity Analysis:

|—————— Mindmum --------———---——- | |- Maximam ---——-—--————--——- |
Type Walue Criteria Changs Walue Criteria Chatogs
TRAT 1 —0.Z00000000 0.00376747E 0_000Z2E493 0. Z00000000 0.0032722091 0000121112
Change in Focus H —-0.33E433 0.33Z36EF
TRAT Z =0.z00000000 0.017186753 0013644774 0. 00000000 0.017407080 0_013226E5101 w
I M

6-12 it
NIRRT S BRI
TN RMS FEBE-42
® JLAMIbRIE(
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®  BEMRAEEUNSEAE N
®  BEAMRAEECN V)7 ST B s KM R /R ZE
® UL T (N HITE S ™ B A AF)
il RMS JBEF- 2
®  IILEVU/IME AN S SR R GE SCH RBUINE HITE R ek RE L)
A ILERIN 2 72 BNE FEK 8 2
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P L Text Viewer

Wpdate detfing: Print  Window

Change in Focus : -0.035091 |
z0 0.133975705 0.130433726
Change in Foous : 0834136
Mominal 0.003541973
Best 0.024946173 Trial g
Morst 0.1l6873E5627 Trial 1
Mezn 0.090775408
std Dew 0.038120686

Compensator Statistics:
Chantge in back focus:

Minimuam H -1.753640
Maximuan H l.3g00zz
Mean H -0.013007
Standard Deviation : 0707991
0% == 01333758705

Edg == 0.0843E56885

10% == 0037721429

End of Pun.

4 Ay
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EAL 5> B /A DD RE AR, [ RBUE S B ks 2 I BT (A £ S 2838
®  HLULRNIT A B A VR S L B A W] 1 o
® G TIXUERHIRTEER WM AR 3BT 4 A 1 T 2 B AE T S E A

AL 7 B /A A T RE, AERE DS AR H S EGE ML 5 S M B 20
56 s R AR AR AR AR R A
2SI SR B B UG IE BRI A R A S AR PRAEL Y

FERIE AR, R R ZESHOEF B AUE 1E 2RI M BN A S A PR A T 1Y

. 7 A A BB B ) 8 S HE

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




A\S

6-15

INFOTEK

BRI~ 2=V

HREERB(LEBEBRAA

Add : EBTIRCXANER31318 74 703. 74 £

TEL : +86-021-5407-1828
+86-021-5407-1963
+86-021-5407-1978

iB48 : 200030
FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw

AR UL, AR RMS JGBER/NABER IEH I ZE 150%. SKAFIE 1K i A R
{H, 1§ IT)H Tolerance X TEHE(Ctrl+T)FF st Hor " 2" FRr2% . 11 mode ML Inverse ZRAY, IE
W NS R BE N 3.5microns(0.0035 mm). IX RN TRATT Y LI G35 R £ 207 T+ 5.25microns.
AT E TR R A A T eI 3R . B — DS HITIE R 2= 2 T X RS ot
Mk, U CRE AR il 2 2 W S AN LT

1 Tolerancing M= = |

Mode: Ilm-'erse Limnit j Lirik: HIU.UU3542
# Mante Carlo Bunz: IEEI— Save Maonte Carlo Buns: IED—
Criteria; IHMS Spot Fadiuz j MTF Frequency: |3D.DDUUDD
S ampling: |3 j Config; |1 A j
Camp: I Paraxial Focus j Cycles: I.-’-'-.utu:u j
Fields: IY-Symmetric j [ Separate Fieldz/Configs
Script; II:IDLI22_TS|: j [™ Force Ray Aiming On
[ Show Descriptions [T Owveray MC Graphics
¥ Show Compenzators [ Hide &0l But “Worst
Statiztics: Mormal j Show Yorst; a0 j
Statuz dle

(1] LCancel Tiemninate Save Load Hezet

6-16 BEBHI&M

LB 2T LRI BT 0. Smicrons, sk7 24— 413 $UkEE 4.0microns.

LR VAT EEE

® AT IS AT MR R ok HAT- 2 3 B iR 22 Hh A iR I 240
o EBILLGTHANK HA I o B v 22 thI RIS, B 45 RAE Hh 18] (1 B 47

HERE

BIEANE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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EXTTEHEF P | 2], 7E# Monte Carlo Runs # A 20, X2 7/72E 20 s HBENLEFT 2085 4 . 7F
Save Monte Carlo Runs X\ 20 ¥ S ETHE G RATF . st OK FFERIEAT I a2 25 43t

6-17 BIEAZEH
EN R R, SHEEESEBEIE, BT ENiE, il Kb E. agit
FEL, A RIRR B WSRO e KM BN SO S F5 5 0.66mm.

W) 2: Text Viewer 2
[pdate feffinzs Print  Wlindoye

Estimated Performance Changes based upon Boot-Sum-S5cuare met

Nominal PME Spot Badius - O_003541379
Estimated change : 0.00118&6744
Estimated PME Bpot Radlus 0.0047z28723

Compensator Statistics:
Change in back focus:

Minimuam : -0_.318Z94
Maximum : 0_.332362
Mean : 0_.000514
Standard Dewviation : O_0s7E59

Monte Carlo Analysis:
Manber of trials: E0 _I

Initial Statistics: Normal Distribution

Trial Criteria Change
1 0.003375820 0.000433541
Chatige in Focus : O.E57372 -

Al aw

6-18 ZEHEZ T

G AT E I RS B RS SRR A S EOT eV B a3, R 2= B2
ML . ERSERGT, WESAZBEEEG I M KR FH-EPIEEGBEIEG I
o

HEREZ GEA
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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BN SR 3 WM AR BAL I -
® L NS HINLH
® SIEMGit i

B Normal (Gaussian)

B Uniform

B Parabolic

B User-defined

AR RGE T2 A IR

o UL PUE e R AME AR
W 7 HiESE, R1=25mm,R2=-25mm
B TH)5ESE: R1=25.2mm,R2=-24.8 mm

W T DU R 5 R G

6-19 ZHHRFSt
BRI 23 A 2 1E 3 (K58 28 404

® EW G E gt BRI TR M2 . R — AR /AN BRI 1/4 ()55 A
i

® Ly AT A B

o NHIEZEIM BRI AT A RAF, RO KR AT RV 2 1 B4

M Monte Carlo 20 U IE R KX TERIATLIFE A ZE 0T R 3k G . IRRR A 50%I1 58 ke Hh

ARV, HAESEIESR 0.78mm

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH




HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030
\ TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http * // www.infotek.com.tw

)2 Text Viewer 2

pdate Zettings  Print  Window

Change in Focous : -0.249545 -]
z0 0.004172487 0.000630508
Change in Focus : O.05511k&
Hominal 0.003541379
Best 0.002767064 Trial 12
Worst 0.006487416 Trial z
Mean 0.004535095
std Dewv 0.000632917

Compensator Statistics:
Chantge in back focous:

Minimuam : -0_.301104
Maximam : 0344734
Mean : -0_032643
Standard Dewviation : 0_180&35
0% == 0.0053&5461z
Lo == 0. 0045343855
10% == 0003375820

End of Pun.

Al AW

6-20 F—HoHT

5 BRI 2 000 T DAk 2148 iy B 28 1) Jl B G491 J2 A 001 o 3 A K5 FH B IR Kb R
IBAT IR R AT BOE B FRAR L Le 4R o b H 2 2258 A 22 250 AR I B (1) Pl 7
PERERNAE DR 1] 2 1E A 226 [ AT 7F TDE B Tools, AR 524 ZE 4 S ] H 31k HLIE B
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Update  Settings  Print  Window

Dadius and Thickness data are in Millimeters.

Tower and Irregqularity are in double pass fringes at 0.6328 &

Only spherical and astigmatism irrecularity tolerances are listed in the "SURFACE CENTERED TOL:
Zernike irregularity tolerances are listed under "0THER TOLERANCES".

Surface Total Indicator Puncout (TIR) are in Millimeters.

Index and Abbe tolerances are dimensionless

Surface and Element Decenters are in Millimeters.

Surface and Element Tilts are in degrees.

SURFACE CENTEREDL TOLERANCES:

Surf Badinus Tol Min Tol Max Power Irreg Thickness Tol Min T
1 £Eg. 75 -0.151453 0.& - 0.& g -0.00858E545 .t
Z -45_7 -0.01478E8 0.014321 - 0.& 0 -0.00&7105 o.n
3 -45_7E -0.01E778 0.0131% - 0.& 3.8 -0.2
4 -270.58 -0.2 0.& - 0.& 93,4583 -
E Infinity - - - - u] -
SURFACE DECENTER/TILT TOLERAMNCES:
Surf Decenter X Decenter T Tilc X Tilt T TIR X TIR T
1 0.081463 0.0281463 - - 0.035%656 0033856
Z 0.005401 0006401 - - 0.0033031 0.0033031
3 0.005880851 0.0088051 - - 0.00353281 0.0035381
4 a.z 0.& - - 0.0Z1Z35 0_0Z1Z38
5 —_ _ —_ _ _ _

GLASS TOLERANCES:

EfE GIE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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=7 BANIEFF] (NSC with Ports)

7-1  REXIEFS

7£ NSC with Port [F1 % tHH, REAt T HPER B e L R 48 fL42(System Aperture) 5
Y(Field). Y62k AR 2 I3 i (Field Point) 4t 7] RGELAR, I H g8 B P H1 4 R I (NSC
Surface) il (¥ A7 Fe AU PEK THT o

B J5 2k AR MRS N 36 1 (Entry Port), FEIFEAAEARE SR S BE(NSC Group)
AT R . 20045 IT 1 1 (Exit Port) ¥ 4k 2L1E 5 F0 R 1) P AR IR, B 2 g i .

AR FIPER ST IE N 2 AR SIPER T HEAT 52 Lo NSC with Ports 5 & i KAl AN 5
AL TP HIERE RG24 AR IRA PR AR 2 R BE(Multi-Focal Lens) F: #4500
FUARAL B I RRECZ G AT o XA BB AT VYA AR R SRS o

72 HlF—REXIEFF
fEDhRes b iy [New | #%415KR I (%) LDE(Lens Data Editor).

T J5 — M 98 B 15 HE(General Data Dialog, System->General), 7EfL4% 00 L 152 H :
® {LAMA:: A B 12 (Entrance Pupil Diameter);

® LS 38mm.

HEMZ SIEAZE
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§} General
Files | Mon-Sequentisl | Polaization | Rey Aiming | Mis. |
Aperture | TileMotes | Unis | GlasCatlogs | Enviomment |
Aperture Type: |Entrar‘u:e Pupil Diameter j
Aperture Y alue: |38
Apodization Type: |Unih:|rm ﬂ

Apodization Factor: |
[ Telecentic Object Space
[ Iterate Solves When Updating

FEE | HTiH ERW e

TEARFP A U W H
®  H KIR AN % E(Maximum Nested/Touching Objects) (RN IR AN LEZHD 4 9;
® iy [OK] SKICHDNTHHE.
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"H General

Apertore | TifleMotes | Units |  GlassCatelogs |  Enviromment |

Files NonSequentil | Polarigetion | Reydiming | Mis. |
t axirnum Interzections Per Baw: |'| aa
b 2irum Segments Per R ay: |5EIEI
M awirum Meztedd/ T auching Objects: |EI
Minirmum Relative Fay Intensity: |'| 0000E-00E
kinirmum Absolute B ay [ntenzity: |EI. Q000E +000
Glue Digtance in Lens Units: |'I .000aE -00&
Mizzed Ray Draw Distance in Lens Units: |D.EIDDDE+DEII]
| Retrace source rays upon file open

FEE | BTiH ERL) e

BN, Hh E(On-Axis).

Field Data

Tope: + ,.f_\ " Object Height " Parax. Image Height " Real Image Height
Field Mormalization: m
Use =-Field *-Field "weight WD WD W YEY WAN
V1|0 |0 |1.0000 000000 |0.00000  [0.00000  [0.00000  |0.00000
2| | | | | | | I
3| | | | | | | I
4 | | | | | | I
s | | | | | | | I
6 | | | | | | | I
7| | | | | | | I
s | | | | | | | I
s | | | | | | | |
0] | | | | | | |
| | | | | | | |
2| | | | | | | I

Ok LCancel Sort Help

SetVig Clr ¥ig Save Load

fEHEAP A, 0.55 pm.
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Wavelength Data
ze Wavelength [prm) Wieight ze W avelength (L) Wieight
v ¢ |0.55000000 |1 13 | |
rz | | 14 |
ra | | 15 | |
4 | | 16 | |
rs | | 17 | |
e | | 18 | |
7 | | 13 | |
rs | | a2 | |
s | | a2 |
1 | | 2 | |
11| | 23 | |
r 12 | | 24 | |
Select> | [F.d.C [visible) | Frimay: 1 ~]
Ok LCancel Sort
Help Save Load

7t LDE ()26 (Stop) 2 Ja B i — NI, XA R DR & AR P U U H 11 3 1 (Exit
Port) R~} s

s' Lens Data Editor

Edit Solves Options Help
Suri:Type Comment Radius Thickness Glass Zeni-Diameter Conic 2
053] Srandard Infinicy Infinity 0. 000000 0. 000000
sTO Standard Infinity 0.000000 13.000000 0.000000
z Infinicy 0. 000000 15000000 0. 000000 =
I Standard Infinity & 12.000000 0.000000 2
ljm| 3|

AR 1 AR Y S AR S PEAL A (Non-Sequential Component):
® {ERIN 1 MR (Surf: Type)d= b it Blbs A B s

o INEEAN TN Bk A

® il TOK KK HIXS1E.

HEMZ SIEAZE
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Tape ]me ] Aperrure] Scattexing] Tilt."Decenter] Phyvsical Optij:s] Cuati.ngl

Mon-Sequential Component

Surface Type:

Surface DLL: |

Surface Color: |Default Caolor
Surface Opacity: |1DD3§

Row Colar: |Defau|t Colar
-

-

™ Surface Cannot Be Hyperhemizph
I lgnore This Surface

Previous Surface

Eric

Lef Lo Lo

Mext Surface |

[ m= ]

Lt

7-3 WO

H P A B RS AR AR T (FEREON R 1D IS HA T,

H R R R

Wi ik Ak e 91 M 2R 1 JS 1) 3K 1T 2F =5 (Semi-Diameter) B B L 42 HE Tl (A4 5 -

® M A7 & (Exit Loc Z): 25 mm;

® nti(Draw Ports?): 3 CIXRFEBCIT P (Layout) i A\ FIHES H I, BRI 0 KA
BERIH) .

¥J Lens Data Edator

Edit Solves Options Help

Surf:Type | Semi-Diameter Comic

Draw Ports?

Exit Loc X Exit Loc T Exit Loc Z i)

0.000000

0.000000

0EJ Standard 0.000000
3T0| Hon-Sequenti. .
z gtandard 15. 0000001

0.000000 0.000000 2E.000000

0. 000000

ey Standard] 18. 050000] 0.000000

< |

H PR
® K2 2w 25 mm;

e K2 ZEE:

80 mmo.

HEME €l

BEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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a' Lens Data Editor

Edit Zolves Optons Help
Suri:Type Comment Radius Thickness Glass Zeni-Diameter Conic 2
0BJ Standard Infinity Infinity 0.000000 0.000000
ETO0|Non-Sequenti. . Infinity e 13. 000000 0.000000
z Standard Infinity 80.000000 = 25.000000| 1 0.000000
M St.sndard! Infinity & 13.000000 0.000000 P
< | >

ﬂl 1: 3D Layont [:”Elrg|

Update Settings Print  Window Zoom

L—l

30 LAYOUT

FEI TUL Z% ZBRS

LENS . ZMx
COMFISURATION 1 OF 1

7-4  AEFRFIAH
HE I ENS [ 3P4 5 A 2 AR I SR IB B GOk 2 IR B X SOk I AR
FI Itk 2 4 4 4 %% (Noon-Sequential Component Editor, NSCE)i#47 & X, 7F NSCE % & %% A4
AR ZE A R
o ZHEXZT, EIRARNIEYEH NSCE i a— M ITE X, X mRIRA T2 MRS E
THfE OBEGN B2 N =

® HENXHIAN [ hr#EiEEi(Standard Lens) | .

F¥J5 NSCE (Editors->Non-Sequential Components), i Insert §#5{fE NSCE )3z A2 h

HEMZ SIEAZE
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1 1] Edit->Insert Object £F NSCE H4fi A %51

ﬂl Non-Sequential Component Editor: Component Gronp on Surface 1

Edit folves Emors Detectors Datebase Help

Object Type Commernt. Ref Object Inside Of ¥ Positionm T Position Z Position e
1 Null Object a o 0.000000 0.000000 0.000000
Z Null Object a o 0.000000 0.000000 0.000000

3 Null Ubjecbl ‘ o o 0.ooooo0 0.00o000 0. 000000

B br BT NSCE HIx % 1 b, FFepds A Bk IT a5 G @ P i E . w B % 1 i
A W FRUEE BE(Standard Lens), %% 58 [OK .

‘" Object 1 Froperties

| CostingiScatiering | Bulk Seatiering | GRIN | Diffrastion | Sources |

Type: | Standard Lens -]
Data File: | =]
- File: | =]
UDASeale: [I |
Opacity: 100% -

Obj Calor: Default Calor -
Fow Calar: | Default Colar -

Conzider Objects: |
[ Use Congider Objects 'When Splitting

[~ Rays lgnore This Object ™ Use Global #YZ Rotation Order
™ Show Az J
[ Do Mat Draw Object [~ Draw Local Axis

[v Fast Bay Trace [Slow Update)

| Mext Dbject |

75 XNZEME
B E NSCE WG S 4
® 7 Position: 5 mm;
® Material: BK7;
® Radius 1: 50 mm;

® (Clear 1/Edge 1: 20 mm (ZBERAEED;

HERE tIE
RENRERE, FERASOTLED, TENALURTRSNEE
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® Thickness: 10 mm;

® (Clear 2/Edge 2: 20 mm;

o (REILEIAT OB

0' Non-Sequential Component Edilor: Component Group on Surface 1
Edit Zolves Emors Deteciors Databass  Help

Object Type Z Position Tilt About X Tilt About T Tilt About 2 Material Radius 1

1| Zrandard Lens 0.000000 0.000000 0.000000 EE7 £0.000000
4 Hull Object 0.000000 0.000000 0.000000 0.000000 -

2 Hull Dbjecc‘ D.DUDDUD‘ 0.000000 0.000000 0.000000 -

< ]

‘l Non-Sequential Component Editor: Component Group on Surface 1

Edit Solves Emors Detectors Database Help
Object Type

Edge 1 Thickness Radius Z Conic Z Clear Z

Z0.000000 10.000000 0.000000 0. 000000 Z0.000000

j Clear 1
1| Standard Lens
z Hull Object

) Full Dbjeccl ‘

< |

7-6  AEFFIHEEN R

http * // www.infotek.com.tw

BB BRI S BIAE CAOE SC N B =4t I8 LRI 1.2, S H A 7).

'ul 1: 3D Lavont

Opdate  Zethingz  Print  Window

30 LAvouUT

THU TUL ZE ZB@S

LEMS . ZMX
COMFICURATION 1 DF 1

EfE GIE
BERKSOTLED, tEHHLURMERSNEHE

TEMRIZAE,
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A\S

INFOTEK

HHIX 5
ARG I EXNZ 505 1A, Bl ser NSCE 64 1 1138515 H 2 7x (Shift + 4
BT IRV IATEE), A Ctrl + C BHIFTE %, T Ctrl+ V Jiil A2 HI i E s

7-7

7-8

n' Non-Sequential Component Editor: Component Group on Surface 1
Edit Solves Erors Defectors Database Help
Object Type Conment Ref Object Inside Of ¥ Posicion T Position 2 Position ~

1 a a 0. 000000 0.000000 £.000000

Z| Standard Lens a a 0. 000000 0.000000 £.000000

3| Standard Lens a a 0. 000000 0.000000 £.000000

4| Standard Lens a a 0. 000000 0.000000 £.000000

E&| Standard Lens a a 0. 000000 0.000000 £.000000

5| Scandard Lens o 0 0. 000000 0. 000000 5000000

7| Standard Lens a a 0. 000000 0.000000 £.000000

] Null Object o 0 0.000000 0.000000 0000000

2 Null Object a Q 0. 000000 0.000000 0.000000 a
< >

S N % FEEGE
FEBEBBN SRR LR 1, BB G 750 242 15 mm,

EEXIRIS 3. 5 BLA 7:

4948 H: Clear 1/Edge 1 Z%(4 15 mm. 10 mm PA A, 5 mm.

10 mm PL & 5 mm.

| A L Clear 2/Edge 2 2404 15 mm. 10 mm LA/ 5 mm.

0' Non-Sequential Component Edilor: Component Group on Surface 1
Edit Zolves Emors Detectors Databss  Help
Object Type Clear 1 Edge 1 Thickness Padius 2 Conie Z Clear Z Edge 2 -
1l|8candard Lens Z0.000000 10.000000 0.000000 0.000000 20.000000 20.000000
Z|%tandard Lens £0.000000 Z0.000000 10.000000 0.000000 0.000000 20.000000 z0.000000
Z|8vandard Lens 15.000000 15.000000 10.000000 0.000000 0.000000 15.000000 15.000000
4|8tandard Lens £0.000000 Z0.000000 10.000000 0.000000 0.000000 20.000000 z0.000000
E|sceandard Lens 10000000 10000000 10_000000 0_ 000000 0_000000 10000000 10000000
&|%tandard Lens £0.000000 Z0.000000 10.000000 0.000000 0.000000 20.000000 z0.000000
7|standard Lens 5.000000 5.000000 10_000000 0_000000 0.000000 5000000 5.000000
g| Null Object
9| Hull Dbject
w
< >

REITH
UERIB G AT AR AR A2, S AT N S PEE BT ? £ ZEMAX i il AR A B
ME L, (H2 8N IE B AR RN, YA BIIE A E SE b2 AR g oA RL BT 52 i Jf:

7-9
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BT o B B BAT P AR B A0 Bk T b Ko

AT PR IZAIRDU A A, BT BN IR R 28 e X5 24 4 LUK 6 R ATiX 4y L

1B BB EEA B E SR, JCERAE BIE N FE BTSN TS (B R E B AR
A 40 mm) .

%) 1: 3D Layout EE:I EEX
Update Settings Print  Window Zoom
A
_\_\_\_\_'_‘—‘——\.
_
b
4 »

FEIBAE A BB B EL 25 RIS, DG A 213 P9 78 = B A AN L e R R4
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£) 1: 3D Layout 7 = 8.0097, Y = 12.6131
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Bl C)D)X)

Update Settings

Print  Window

Zoom

FRER
Eo, BERNS 2, 4 LUK 6 MARE CRUIFRR B T Z AR A M (Cell) T HA i B iy [ 2% P
(Spacebar) ). B RS 2. 4 LI 6 [¥) Clear 5 Edge ] ~FU R ATz, 43514 15 mm. 10 mm
PLJ% 5 mm.

FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw

ﬂ' Non-Sequential Component Editor: Component Gronp on Surface 1

Edit Solves Emors Detectors Database Help

Object Type Macerial Radius 1 Conic 1 Clear 1 Edge 1 Thickness Radius 2 Conic 2 Clear 2 Edge 2 A&
1|Standar. ﬁ E£0_00000 0.000000 z0.00000 z0.00000 10.00000 0.000000 0.000000 z0.00000 z0.00000
Z|grandar. . £0.00000 0.000000 15.00000 15.00000 10.00000 0.000000 0.000000 15.00000 15.00000
3| ftandar. . ER7 E£0_00000 0.000000 15.00000 15.00000 10.00000 0.000000 0.000000 15.00000 15.00000
4|Erandar. . £0.00000 0.000000 10.00000 10.00000 10.00000 0.000000 0.000000 10.00000 10.00000
E|#tandar. . ER7 E£0_00000 0.000000 10.00000 10.00000 10.00000 0.000000 0.000000 10.00000 10.00000
6|scandar. 5000000 0. 000000 5. 000000 5. 000000 1000000 0. 000000 0. 000000 5. 000000 5. 000000
7|#tandar. . ER7 E£0_00000 0.000000 £. 000000 £. 000000 10.00000 0.000000 0.000000 £.000000 £.000000
8(Hull ob. . -
9(Hull 0b.. -

~
< >

HEEESH
PUEIE N A2 AP E I 1okoE X2 BB :

%1% 3: Radius 1 =45 mm;

%1% 5: Radius 1 =35 mm;

HEME €l

BEAE
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FERMENTLED, TENALCUEMRSZAILERS
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® X% 7. Radius 1 =25 mm.

n' Non-Sequential Component Edilor: Component Group on Surface 1

ﬂHiﬁ‘n’: R (LB FRAF

TEL : +86-021-5407-1828
+86-021-5407-1963
+86-021-5407-1978

» EBmRL R AIEIR31318 7% 703.704 E #b4 : 200030

FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw

Edit gZolves Enors Defectors Database  Help

Object Type Material Padius 1 Conie 1 Clear 1 Edge 1 Thickness -~

1| Standard Lens ER7 £0.000000 0.000000 20. 000000 Z0.000000 T

Z| Standard Lens £0.000000 0.000000 15.000000 15.000000 10.000000 [

3| Standard Lens ER7 45.000000 0.000000 1&.000000 15.000000 10.000000

4| Standard Lens £0.000000 0.000000 10.000000 10.000000 10.000000

5| Scamdard Lemns BE7 3E_ 000000 0. 000000 10000000 10000000 10000000

&| Standard Lens £0.000000 0.000000 £.000000 £.000000 10.000000

7| standard Lens BE7 25000000 0.000000 5.000000 5.000000 10.000000

3 Null Object -

L] Null Object -

v

< >

7-12 ZEEH

EEE AR R A AN E P B2 BE (Power) s AN 1) 2R

2% H (Number of Rays) | 4 55,

3D Layont Diagram Settings

Firgt Surface; 1 -

Lazt Surface: 3 -
Murmber of R ays: ]

™ Delete Vignetted
| Hide Lens Faces
I Hide Lens Edges
[ Hidex Bars

=

Suppress Frame

-

Fletch Rays
Split MSC Rays
™ Scatter MSC Rays

-

W avelength:
Field:

Scale Factar:
Fay Patterm;
Fokation
Fokation '
Rotation 2
Color Rays By
Configuration;
Offzet s
Offzet™:
Offget 2

OF. | Qancel| Save | Load | Beset | Help |

i
All -
Gooooo
[#rFan <]
Gooooon
Gooooon
Gooooo
—
—
—

HERE

el

RAEAT . fE =ik B (Layout) K H [6

TEMRIZAE,

FERMENTLED, TENALCUEMRSZAILERS
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al 1: 3D Layout EJ@|E|

Update  Zettings Print  Window Zoom

L.

30 LAYOUT

3AT TUL 3B =Zpa5

LENS . IMx
CONFICURATION 1 DOF 1

7-13 BT
2 RGBT RG, bt SRRE(Merit Function) JCiE#A# H 004k,  HLE L Kl (Pupil
Mapping) K23 KW . 5 & F 64 JE Kl (Ray Fan Plot).

£) 2: Ray Fan -_IE'E‘

Update Zettings Prnt Window Text Zoom

__ OET: D.0@D0. 9,082 DEG __
EY EX

TRANSVERSE RAY FAN PLOT

SAT_TUL 3B =P0S
HAXIMOM SCALE: 4 1,POE+BEY am,
d.550

— LENS, ZMX
SURFACE:  IMAEE COMFIGURATION 1 OF 1

PACRAR P AL I BT SR 8, A T 71 (Brute Force) | YE2RIBILE .

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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7-14  HRHUL
A Ay BB BT REA 5 B0Rs AE F 2R AR B AR T BNy € SR o anfrlak B0 ? oG, € R

R IFLAR. 75 LDE BRI 3. 4 DL 5 (PR safg i sk 21 6)
#1) Lens Datn Editor Q@@

Edit Zolves Options Help

Surf:Type Conment Radius Thickness Glass Semi-Diameter Conic 2%

0BJ Standard Infinity Infinity 0.000000 0.000000

ETO| Non-Sequenti. . Infinity = 13.000000 0.000000

2 gtandard Infinity 100.000000 N 25.000000| 0 0.000000

3 Infinity 0.000000 5156404 0.000000

4 Standard Infinity 0.000000 5156404 0.000000

5 grandard Infinity 0000000 5156404 0_000000
IMA Srtandard Infinity o E.156404 0.000000 v
/] ¥

FFIA R 3 BRI B X TEAE, FFIERfLI2 Ul (Aperture Page). 15 B LIRS B£8R
(Circular Obscuration) (GEIEBESLIE), E/NFE4EH 0.15 mm, HAFAEH 0.35 mm. XK RV
B AN 0.15 mm A 0.35 mm (¥ a2k id it

.“ Surface 3 Froperhies

Tope ] Diraw Lperture l Srattering | TitDecenter ] Phyrsical Optics ] Coating: ]
Fickup Frana: | Maone j
Aperture Type: | Circular Obscuration j
Aperture File: | J
UDA Seale: |
Min Radius: 015
M Radius: |0.35
Aperture ®-Decenter. |D
Aperture Y-Decenter: |D

Frevious Surface | Mext Surface |
BE | T s |

KM 4: LRSS NETERIN, B4k 0.50 mm, AN 0.70 mm.

HEREZ GEA
RENRERE, FERASOTLED, TENALURTRSNEE
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'“ Surface 4 Properties

Tupe ] D Aperture I Seattering | TiltDecenter ] Phyrsical Cptics ] Coating ]
Fickup Fram: |None ﬂ
Aperture Type: | Circular Obscuration ﬂ
Ayperture File; | J
UDA Scale: |
Min Radivs: |05
Max Radius: |o.7
Aperture ¥-Decenter: |D
Aperture Y-Decenter: |D

Frevious Suface | Mext Suface |
e | = | =z® |

R 5: SRR, BhFA208 0.85 mm, H K424 1.05 mm.,

‘“ Surface 5 Froperhes

Type ] Drrasw Aperture ] Beattering ] TiltDecenter | Fhosical Optics ] Coating ]
Pickup From: | MHane j
Aperture Type: |Eircular Obscuration j
Aperture File: | J
UDA Scale: |
i R addiz: 0.5
Ma Radius: [1.05
Aperture -0 ecenter: |D
Aperture v-Decenter: |D

Previous Surface | Hext Surface |
BE | m# e |

K 6: ALEMEANRBALE IO, HhF120 0.00 mm, FHKH44200 1.20 mm.

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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.‘H Surface 6 Froperties

Twpe ] Dipanw Aperhire lScathering] TiltDecenter | Phorsical Opti.cs] Coati.n,g]

Fickup From: |None ﬂ
Aperture Type: |Circular Aperture j
Aperture File: | J
UDA Scale: |
Hin R adius: |o
hax B adiz: |1.2
Aperture #-Decenter; |U
Aperture Y-Decenter: |D

Previous Suface | |

BE | EH meE |

7-15 HirFEE
XA H BB T S R, R Rebib o LRI E 2 REE . R B R

(Shaded Model Layout)# 5 I Ja il LAZL (2 W7 o

al 1: 3D Layout
Update Setinzs Print  Window Z0oim

L—I

a0 LeYouT

FEI TUL Z% ZB@3

LEMS . IMX
COMNFIGURATION 1 DF 1

HEMZ SIEAZE
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%) 2: Shaded Model
Update Settings Print  Window

7-16 Dtk BAR

FEAEA VE 22 77 28 I RA SO VIR it 10 R a3 T T S s BT 1At G rh — A R 29T — T
L) 08 1) R AT 3B A X I P RS 1 ey 948 o FRAT T RT3 2o A 3 28 o b T 4 H A (Target) 1L BT
St IEEANIES R (4 N (Entrance Pupil) ALyl 728 ' 25 45 7 45 T b HH 6T e Jo 8 1y H o

18 FH #:4E %t REAR(Real Ray Radial Height):
® 7t [Pyl BEINIGEAEMEALIIE—fbmE, 2R 2.5/19 =0.13;
® /i [Target] ¥ ARG EARZERD L m

¥} Merit Fanction Editor: 2.383601E+000
Edit Tools Help
Oper # Type Surf Wawe Hx Hy Px Py Target Weight Value % Contrib A
1 EEAER| ) 1 0.000000 0.000000 0.0o00000 0.130000 0.075000 1.000000 2.753545 31.56970
Z REAL LEAL £ 1 0.000000 0.000000 0.000000 0.230000 0.4Z5000 1.000000 3.3z0403 £3.76117
2 REAL READ & 1 0.000000 0.000000 0.000000 0. &&0000 0.775000 1.000000 Z.E517234 13.3E720
4 REAPR| REALR| [ 1 0.000000 0.000000 0.000000 0.3z0000 l.1z5000 1l.000000 1.871031 1.31131
~
£ im] >

7-17  RGMERE
BB IMNBAE BRI I RIA i 22 25 11 e K BE T8« IMAE(Image Analysis Efficiency)iX M4
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B e NG R AR BIEREE R XM 7R 57 BRI 177 73 H

FEESEHES, 1E# Analysis->Image Analysis->Geometric Image Analysis. %2 21| 9F ¥
(KDL Bk BRI, RCRIR/R TR 1) Text $24H.

/1>

'al 3: Geometric Image Analyzis

Update Settings Print Window Text Zoom

IMAGE DTAGRAM

FEL TUL z% =235
S[AE BAR IS 6.@BPR MILLINETERS.
FIHO POSITION: . BB@a, d.PRAEE O

PE, B EG
EFFICIENCY: @.12p¢, TOTAL POMER: L. L99E-BE3 WATTS
SURFACE: b

LENS, ZMX
COMFICURATION 1 OF 1

AR TSR T AR, R A

7-18  BAITRB SRR AL
Frase ST TR 25, w58, A L% 50 T (Geometric Image Analysis) 14 TG HE
JEH S [Savelo XIXAMIIFIE, BINMNSEEEER, FrLliisiinE.

HEMZ SIEAZE
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Geometric Image Analysis Settings

Field Size: [N —~— Wavelength Al -

Image Size: W Field: ’ﬁ
File: [LETTERF.IM& 2|
Rctation: [moooono Edft M File |
Flays = 1000; "107 Surface: m
Shiow: Spot Diagram | HFixels ,7
Source: ’m M W
[ Use Symbols Tatal watts: ’W
[~ Use Palarization Parity: m
v Remaove Vignetting Factors Configuration: ,m
[ Scatter Rays Feference: ,WI

[ Delete Vignetted

Save az BIM File:

|
Ok I Qancel| Save | Load | Reset | Help |

TSR BR B PRI PR AT 5 IMAE.
® [HirfH: 1.0
® BUHfH: 10
B AR R T DA T A S B R B . R TR Bby (B I AR ISR ) (AU, #RAF
HorT LAWE N MFE (AT A 7

H) Merit Function Editor: 1.528311E+000

Edit Tools Hslp

Oper § Type Surf Field Fldsz Target Weight Value % Contrib A
1 IMAE 0 0 0000000 1.000000 10.000000[1.z987E-003] =0.50141
z REAR REAR] 5 1 0.000000 0.000000 0.000000 0.130000 0.075000 1.000000 2.753545 =z1.94050
3 REAR REAT)] 5 1 0. 000000 0. 000000 0. 000000 0290000 0.4z5000 1.000000 z.9z0408 37.383z8
4 REAR REAR] 5 1 0.000000 0.000000 0.000000 0.660000 0.775000 1.000000 2.517294 9.28906
. e e - v ~ mmannn ~ mmannn ~ mmannn ~ mmannn T mrann T Amnann e 2o

7-19  REZH

DAL P A F AR O B 45 0 22242 o BRI A7 AR T A T A A0, A 19 267
AIEES I 100 mm. SCAMNFRESR [ ] BEEI 200 Pick-Up Mofi#, DABRHIEE A
H A8 =0 B il e — 3

FENSCE ", WEXS 1. 3. 5 LR 7 MR 0 AR . TGN B R 70 mm )2

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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INFOTEK

Bo X5 2. 4 LLJ 6 112142 Pick-Up XIS 1,

a' Non-Sequential Component Editor: Component Group on Surface 1
Edit Solves Emors Defectors Database Help
Object Type Tilt About X Tilt About T Tilt About Z Materizal Radius 1 Conic 1 ~
1| Standard Lens 0.000000 0.000000 ER7 70.000000(7 0.000000
z| standard Lens 0.000000 0_000000 0.000000 70.000000( P 0_000000
2| Standard Lens 0.000000 0.000000 0.000000 ER7 70.000000(7 0.000000
4| Standard Lens 0.000000 0.000000 0.000000 70.000000( P 0.000000
5| standard Lens 0.000000 0.000000 0.000000 70.000000(W 0.000000
&| Ztandard Lens 0.000000 0.000000 0.000000 70.000000( 7 0.000000
7| Standard Lens 0.000000 0.000000 0.000000 70.000000(% 0.000000
g Mall Object 0.000000 0.000000 0.000000
9 Null Object 0.000000 0_000000 0.000000 3
< >

7-20 B

AL AT A ARIE R FATT AT R S080eR Bk S 4R AR vt . SOk oK I8 5 LI 48 2
(Geometric Image Analysis, (Ctrl + J)"H & B UGHE I KB H » AT BT SRR 5L
e LA FARHEER NS BR BRI 22 I T o B4R I8 S0 PR R 82 H 00 58 22 RAA A 5 T W S 1)
A Ak CNEORUR B )\ o AR RT BE 75 2E 2ti 45 A4l (Terminate Button)>Kefs? I-A04K o #5354
IR L & BRI R 2

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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ﬂl 1: 3I) Layout E'@'g'

Opdate  Zethings Print  Window Zoom

ul 2: Geometric Image Analvsis
Update  Zethings  Prnt Window Text Zoom

IMAGE DTAGEAM

SHT TUL SB 23d5
ECALE BAR IS &,@BPR MILLIMETER:=.

FIEO POSITION: B, bEod, @.RBRG OEG
EFF.D:%ENEE 91.516%, TOTAL POWER: 9, LS2E-@AL MATTS U@ = . =M

CONMFIZURATION 1 DOF 1

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




A BRE(EB)FRAF
\ Add : EBmRCRELIEIR31315 714 703.704 E fi48 : 200030
TEL : +86-021-5407-1828  FAX: +86-021-5407-1801

+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http : // www.infotek.com.tw

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




HREERB(LEBEBRAA

_ Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030
TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
\T' +86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http : // www.infotek.com.tw

=8 MEI224EHE (Physical Optics Propagation)

8-1 WFIRFAERE
FEX AN TR, BATE BT — AN 5 R G LA AL 3G s ar i e . 1550 W E R G ALE I

2k 54 EPD(Entrance Pupil Diameter), HfL42/X~}4 10 mm.

#} General ! g
Files |  WomSequentisl | Polarization | Reyfiming | Misc. |
Apertwe | TiteMotes | Unitt | OlasCablogs | Envionment |

Aperture Type: |Entrance Pupil Diameter j
Aperture Value: |1 0
Apodization Type: |Uniform ﬂ

Apodization Factor: |
[ Telecentic Object Space

[ lterate Sokves When Updating

e | REif ER W HER

WH AWK N 1.0 vm.

Use Wwiavelength [um) Wweight Usze ‘wavelength [pm] Weight
v i [1.00000000 [1 13 | |
ra2 | | 14 [
s | [ 15 | [
4 | [ 16 | |
rs | [ 17 | [
e | [ 18 | [
7 | [ 19 | [
rs | [ oo | [
rs | | o |
rao | [ oo | [
| | o | |
raz | [ o2 | [
Select -» | |F, d, C [Visible] ﬂ Frimary: 1 _'J
| 0K Cancel Sart
Help Save Load

TE LDE(Lens Data Editor) T34 P9~ 11 1'% i (Stop) 2 Ji -

HEMZ SIEAZE
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E K

) Lens Data Editox

Edit Solver Options Help
Suri:Type Counent Padius Thickness Gla Semi-Dismeter Conic
0BT | Standard Infinity| Infinity] 0. 000000 0000000
3T0 Standard Infinity| 0.000000 5. 000000 0.000000
z Infinity| 0.000000 5. 000000 0.000000
3 Standard Infinicy, 0.000000 5000000 0000000
ma srandard] Infinicy, 5000000 0000000
3| 3

WEDCR ST 1 mm (A=1mm) B=Fr. “BrEl & —BraEE H 5 (Fresnel Zones) £

Z=A/AxF,
F. =3)=333.33

Z(F, =3
Z(F, =2)=1500.00
Z(F, =

F. =1)=1000.00

fE LED "ENGE S HOEE I (RIf 2 O =Br3Ei B R, R 3 o —BraEi R, gy
— B AR R D .

m Lens Data Editor

Edit Zolves Options Help
Surf: Type Comment. Radius Thickness Gla: Semi-Diameter Con:
0BJ Standardi Infinity Infinity 0.000000 0.000000
sT0 Standard START Infinity 333.330000 5000000 0.000000
2 Standard 3RD ZONE Infinity les. 670000 £.000000 0.000000
3 Standard ZND ZONE Infinity £00.000000 £.000000 0.000000
IMA Standard 13T ZONE Infinity £.000000 0.000000
< | I

82 EIhRZ

M ZEMAX [1] 3238 Ff ik £ Analysis->Physical Optics->Physical Optics Propagation.

HEMZ SIEAZE
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ﬂl 1: Physical Optics Propagation

HREERB(LEBEBRAA
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Opdate  Settings Print Window Text Zoom

|, 3938
a,8399
a,739n
@,599n
a,579%
a.4322
a,339%
d . g2
d ., z2da8
@ . 138668
L Iy )

TOTAL TERADTAMCE SURFACE Y4 LST FOMNE

FEL JUL Z% P35

WAVELEHCTH |.@ddEh p= TN INDE< 1.@BEBB AT d.BBB@ OEG

1] 5.RRROE+@d] MO L THETERS

FEFE. TRRAOIARCE = ©,%SAYE-PRL WATTS/HILLTNETERS™Z, TOTAL FOWER = 3.927AE+Ba1 WATTS
FILOT: SLIE= 5.@BPYE+D3d, WALSIT= 9.PPRQE+EER, st

CZFLAY X WIDTH = G.@PdAE+ARL, ¥ _HEILHT =

1.PEBPE+AEd, FAYVLEIGH= 7.394BE+BDY

FEII AT TS A Bl Bl PR A B DUT R I E 1A . 1958, 28— (General)h45

FF4f 3% [ (Start Surface): A#(Ent. Pupil);

25 WK1 (End Surface): % [fii(Image).

§} POP Settings

Generl | Beam Definition | Display | Fiber Data |
Start Surface: ~|  Wavelength: 1 =
End Surface: Image v | Field: 1 -
Surf To Beam: i}
[ Use Polarization
[ Separate s,
[ Use Dizk Storage To Sawe Memany [SLOW)
Save | Load | Beset |
wE | B | ##

P, PR X (Beam Definition)hr’s:

W X-.

Y- KA (Sampling) 2y 256;

HEHE tIE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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® H X-. Y-IH%E(Width) 4 20;
® %EH¢ [Top Hat] 4)Af;

® WH X. Y MEH(Waist) 4 1.

#l] POF Settings

Genersl Beam Definition. | Display | Fiber Data |

#-Sampling: 256 w | EAWidth: 20
Auto

-Sampling: 256 | vAwfidth: 20

Beam Type: |T|:||:u Hat ﬂ
File: | =]
" Tatal Power: + Peak lradiance: |4

W aizh ¥ 1 W aist 1

Decenter = 1] Decenter v 0

8-3 WHEFRSH

I Ja, ERE/R(Display)brss. W E /R Cross X 15 (Show As); Jf #iidi [ Save Beam
At All Surfaces | IXANEIN GXANSIERAE ZEMAX T I HARAE T A R B, B DAE DT
BRI AT E s AT IR . il TOK .

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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1 POP Settings

HREERB(LEBEBRAA
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Genersl | Beam Definition  Display | Fiber Data |

Show Ag: Cross # - Colurnn:
D ata: Irradiance - Sicale;
Project: Along Beam -

Center -
Linear -

¥ Save Output Beam To:

Iv Save Beam At Al Sufaces

Zero Phase For Relative Iradiance Below:
Marmalize Cross Sections To:
Contour Format:

Zoom |h;

|LENS.ZBF

0.0m

Mo Zoom -

Save | Load | Beset |
e | mm | | e

8-4 —FrEH

T WS S FUSE 2 A P (19 1 il (. (On-Axis Peak), X2 A 8GR IE HAUEF) MR M. x4
e S L8 (R Ve AR 240 R D 0 500 EE (R DU A2 5 65 DI ARORST AT PR 5 i P58 R 24 9 AE 90 4 i S5 (14

0.25 15 b CRI AL Bl bn 73 200 A B LI J8ERR )

HEME €l

=
=
fy

AE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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ﬂl 1: Physical Ophics Propagation

HREERB(LEBEBRAA
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Update  Sethngs Pont Window Text Zoom

3.99:&4

&

B

=]

=

=

&

E L9922

ol

E

£

(5T

£

2

&

=

a.oaza . * . . N
-1@, pdae a.,pdap 1@, apag
¥ CODREOIMATE VALUE
IEFAOTANCE ¥-CROSE SECTION SURFACE Y4 2RO ZOME

FEL JuUL

LG 2ods
WAUELENCTH L. 3ddsp fm IN INDEX 1.GBBER AT @.0BEO OEC

CEMTEE, ¥ = @,
PEFK' IRRRDIFNCE = 3 234 YE+BRR ln.HTTS.-’H]]_I_'[NETERS 2 TEITHL FIWER =

00T: 3LIE= 1.@4%4E+@33, WALST:

2. JQETE+BDE WATTE

PAE+333, FAYLEIGH= 5. 141&8E+BEs

8-5 HERH

W = B LU B SR (R 4 S RS 23 A, 15 AN ZEMAX ) 323 S b # Analysis->Physical
Optics->Beam File Viewer. {EZFTHLE N, oy BUbR A SR IT G 0f i ME T, & SBakHS0f

[Lens_0002.zbf] Jf HAEH Cross X ) @ n2E41 .

Beam File ¥Yiewer Sethings

Zern Phase For Relative [madiance Below:
Marmalize Crozs Sections Tao:
Cantaur Faormat:

Zoom |r;

File: |LENS_0002.ZBF
Show B | Crogs = ﬂ Calurnm:
[rata: | Irradiance ﬂ Scale:

| Center ﬂ
| Linear ﬂ
|0.001
a
|
| Mo Zaam j

256 # 256, Width = 2. 000E+0071, Height = 2.000E+007.

ok, | Eancel| Save | Load | Rezet | Help |

HEHE tIE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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FIFEH, 25t rlEk$E [Lens

HREERB(LEBEBRAA
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#b4 : 200030

TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
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0003.zbf | KA L =R 5538

Beam File ¥iewer Sethings

File:
Show Ag;
[rata:

Zoom In:

Zero Phaze For Relative lradiance Below: 0.0
Mormalize Cross Sections To: ]
Contour Format:

256 « 256, Width = 2.000E+001, Height = 2.000E+001.

] 8 | Eancel| Save | Load | Rezet | Help |

| Crogs = ﬂ Colurnr; | Center j

| Irradiance - | Scale | Linear -

Mo Zoom -

8-6 iEETIREA

Mg =B AR E R, A = AN WA, B AR

al 1: Beam File ¥iewer

Update Settingz  Print Window Text Zoom
3,898

o

5

=]

2

=

=

B | ayss

o

E

=

w

z

=

&

H
a . oEen : : : :

-1@, 080D a.eaen 10, 200@

X CODROINATE VALUE

IRRAOTANCE X-CROSS SECTION FILE LENS_POAZ. ZBF

FEL T

UL L5 2@d5
WHJELENCTH L.@ddBR ae IW INDE< 1,Q380BEB
CBJTEE. ¥ = (1. AABRE+(Hd
FPEAE JRRADIDARCE = 3, 2°09E4BBD LATTS/HILLINETERS"2, TOTAL POWER = 3, JGLTE+BDA WATTS
x FILOT! SIZE= ]1.0O0SSE+000, WAI=T= L.OEWE+A00, FOS= +3.ZE33E+002, PRATLEIMH= 3.14LeE+@@3
¥ FOLOT SLFE= 1 .BBSCE+@dR, WATST=- |, BREAE+ERD, POS= +3, I3JIE+BPZ, RATLEIGH= 3.14LE6E+3@3

FEB R, oA Ao IR fEL,  HLAh BRI 0,

FERE tIEAE

TEMRIZAE,

FERMENTLED, TENALCUEMRSZAILERS
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#1) 1: Beam File Yiewer E|E|E|

Opdate Rethings Frint Window Text Zoom

l.347E
o
E - 4
=]
j - -
=
= - 4
E @.33zk - 1
o3
E
E - 4
E - 4
=] L i
&
ool * * . = * . .
-16, 0@0B a.0dan 1@, 2B0d
¥ CODROIMATE WALUE

TERAOTAWCE ¥-CHOSS SECTIOM FILE LENS_POAZ, YEF
FEL JUL LS 2335
WAJELENCTH L.@d@8h gx IN INDE: 1.dBBRR
CEWMTEE. Y = (. QAERE+R0d
PERE IRPRDDAMCE = |, SCPEESBBR WATTS/HILLINETERE"Z, TOTAL POWER - 3, 104TE:BAR WATTS
¥ FILOT: SIZE= 1.01ZE+00A, MA=T=- L. OAE+000, FOS= +S5.0ABE+O0Z, RATLELMH= 3 .14 LeE+@@3

¥ FOLAT! STTE=- 1.BL2CE+AEH, b BATST- 1. BOOAE tBBR, FOS=- +5,@0AEE+PRT, EATLELGH=- 3. 14 LEE+@33

Ef t8IEA
RENRERE, FERASOTLED, TENALURTRSNEE
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A

AA S
SZE A=

RASH

(System)
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Question 1:

Lambertian scattering S# 1% 5 ?

Answer :

PV SN

1.755%, 1 Spot Diagram Setting [FJ X} iHAHEF,

IR
o

HREERB(LEBEBRAA

EBmiECRELIEE31312 74 703. 704 E fih4g ¢ 200030
+86-021-5407-1828 FAX : +86-021-5407-1801
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Add *
TEL -

JHA Scatter Rays 2) i #2 K o

Spot Diagram Settings

[ Direction Cosines

Pattern: W W avelength: Al -
Fefer Ta: m Figld: Al -
Show Scale: Scale Bar - Surface: Image -
Plot S cale: W

Fay Dengity: lﬁi v Usze Symbolz

[ Use Polarization

Configuration; | Current

Calor Fiays By

=]

W aves -
(]S | Qance|| Save | Load | Rezet | Help |

¥ Jocatter Rays

2 HEH TR 2B T R R e (LA

I

BMRRARIH, Wik AT ANA )

§1 Object 1 Properties

Type

Coating/S catter Group:

Cootingfcattering | Bulk Scattering | GEIN | Diffraction | Sourees |

[0, a0 Faces

Profile:

‘Usa definitions below

ﬂ Save

El

Oating:
" Mo Scattering
(v Lambertian

Scatter Fraction:

Mumber Of Rays:

T
5000

i

" Gaussian
~ ABg
" User Defined

Reflect:

——
—
—

Sigma: |

Tranzmit

DLL Marne: |

——

Scatter Towards: |

e

HEME €l

=
=
fy

A

%

=]
AR

STEMR

%

1,

FERMENTLED, TENALCUEMRSZAILERS
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{1} Surface 2 Properties

HREERB(LEBEBRAA

Add : EBTIRCXANER31318 74 703. 74 £
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Type ] Diraw ] Aperture  Scattering | TilwDecentsr thalOphcs] Coating
" Maone Scatter Fraction 1
& Lambertian
L :
" ABa Narme: J
Previous Surface | Mext Surface ‘
mE_ | W zm |

3G W T A E R

al 1: Epot Diagram

Settings  Print Window Text Zoom

TET: 0,600, B,OeOR DED

YR80, B
P

e 4
f

IR: B.088, 8.660 HH

SPOT OTAGEAM

LENS HAS WD TITLE.
FRL JLL I IPQS LMIT3 FRE o,
FIe0 H L

FHE ERODUS ., EE+Py
CED EHOTE @ L, YE+PEE
SCALE BRE ¢ YE+MEE

FEFEFENLE : CHIEF FAT

LAMBERTIAR ., T
CONFICZURATION 1 DF 1

ik, R M AR RO R TP 2B B AR

FERE tIEAE

FAX : +86-021-5407-1801

#b4 : 200030

E-mail : sales@infotek.com.tw

http * // www.infotek.com.tw
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Question 2:

WP — S B2 ROGIRBON B A RATRE R A 2 OEIR?

Answer :

&8T5 System->General [¥] Aperture Fr25HT, 7E Apodization Type [ FHz ks, e

Gaussian, [f] Apodization Factor 2y & S & 37 1) 68 5 5 gl 8 1 o

—FROATRB R SRR 1~4 28], AR ER T 4 A, PRI 238 CR A )G e R b
ML HEE R XS R, 0] 2% Samples\Sequential\Interconnects\Ball coupling.ZMX [1]

ZEMAX %Il 44

‘" General % rz
Files | Mon-Sequentisl |  Polarization |  Rey Atming | Mic. |
Apertwre | TiflkMots | Unitt | GlssCotlogs | Environment |

Aperture Type: | Dbject Space NA ~|
Aperture Value: |0.26
Apodization Tepe: m\\ j

Apodization Factar; 2
[ Telecentric Object Space
[ lterate Sokves When Updating

feERE | HTiH ERW Bkl

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 3:

WA R LGRS SSOA DGR (B4R 0.02mm 2 THDEYR) ?

Answer :

HREERB(LEBEBRAA

Add : FBTIRICRENEIR3131S 714 703.704 £
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#b4 : 200030
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& TFAE System->General ] Aperture #3251, {E Aperture Type 1 Ff7zUE S, #F Object

Space NA 5} Entrance Pupil Diameter, Jf7E Aperture Value FJAHHEN 0.02, &G54 7 K OBJ

() Thickness 44 Infinity, 7= A LTI AT IEASS .

#] Lens Data Editor E@@

.‘H General E]E|

Won-Sequential ]
Tifle/Notes |

Files |
Apertre

Uity

Polarization

l

l

Ray Afming |

(lasr Catalogs

Misc.

] Environment

l
l

Aperture Type:

Aperture Value:

Apodization Factar:

|Entrance Pupil Diarmeter

[~

0.0z

[ Telecentric Object Space

[ lterate Solves When Updating

[ =]

Rif

ERw |

G

Edit Solves Options Help
Surf:Type Comment Radius Thicknes= Class Semi-Diameter Conic A
0BT standard Infinity Infinity I 0.000000 0.000000
2TO Standard 70.000000 ' | EE? 0.000000 0.000000
z Standard -£0.000000 0.000000 0.000000 0.000000
IMa standard Infinity & 0.000000 0.000000
bt
< |
| =
R | &=
- fy
ot F & FBERMKRA T EE TR LRSI ER
TENRSERE, FARNENETLED, TEMNBLOUEMBEIZMEER
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Question 4

WRBARLZ NA, MERFERRAR LR E?

Answer :

WER A NAE (=n X sin 0 ) FUEILAERHN Laser WA RIULAC, SR 5 VRYE General
W) Aperture Value B8 NS T155 A B0AE o I SR 188 R e ke IE 5 Bk Bk, RN TG B8 H e e

#] General
Files |  WomBequentisl | Polarization | Rayfiming |  Mis. |
Apetture | TifleMots | Unitt | GlassCoblogs |  Environment |
Aperture Type: |Elbiect Space M |
Aperture YW alue: |EI.'I
Apodization Type: |Llnih:|rm il

Apodization Fachor: |
[ Telecentic Object Space

[ lterate Solves ‘When Updating

EE | HTif EF L) e

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 5:
AT ZEMAXE i 7ELayout™ fr 4 MOCEREF B A IER: Bl ADCE R F T RIFLE6E

(Aperture Stop)?

Answer :

KEB G AAT B B B B s A, 72 TR R AR Coordinate Break
(2T 2 )5 o BT LA L2003kt S YR BEAE Coordinate Break IR 1H 2 Jii o #5 n[{F 7£ Coordinate
Break [ [ Z A4 AN —NWER [T, HERF A AR LU 2R ] | o th 4 ZEMAX ERIA[F) Ray Aiming
Bl TOff ], BIRCE AW 7 Z B BT NGB . R 0 R W E NSRRI
¥4, B LARFE E System->General [FXFIEHEH, #E$¢ Ray Aiming #5304 ] OnJ,

']I General
Apertore | TifleMotes | Unite | GlusCatlogs | Emvirowment |
Files | Non-Sequentisl |  Folarization Ray biming | Mix. |
Ray Aiming: | 0ff ﬂ
o O
r Aberrated [zee documentation before uzing]
-
Pupil Shift % i zZ

FEE | HT3H B

HEMZ SIEAZE
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Question 6;
£ ZEMAX ', ZEHAF|F Telecentric Object Space FITh SRR H R4 AW T KT

ILM(telecentric) R4 ?

Answer :

TEHZ IR LU 2D R R ] 5 B 56 B

1. W 'HSurface Parameters

al Lens Data Edifor
Edit Zolves Options Help

Surf:Type Comment Padius Thickness Glass Semi-Dismeter Conic e
0BT Standard| Infinity 100.000000 0.000000 0.000000 |

ETO Standard 100.000000 £.000000 EE7 0.000000 0.000000
Z Standard) -100.000000 100.000000 0.000000 0.000000
IMa standard| Infinity = 0.000000 0.000000 3
< ¥

Field Data

Twpe:  Angle [Deqg) " Parax. Image Height " Real Image Height
Field Mormalization: Radial
Use ¥-Field -Field Wwigight WD WD WK WY VAN
M 1 |0 i 1.0000 [booooo  |o.ooooo [oo0O00 0.00000(0.00000
V2o |5 1.0000 [booooo  |o.ooooo [oo0O00 0.00000(0.00000
V3o 5 1.0000 [booooo  |o.ooooo [oo0O00 0.00000(0.00000
4 | | | | |
s | | | | | | | |
6| | | | | | | |
r7| | | | | | | |
e I I I I | I |
s I I I I | I |
oo I I I I | I |
o I I I I | I |
12| I I I I | I |

ok LCancel Sort Help

SetVig Clr “ig Save Load

3. WEDLIE NA=0.1, Jf2J1k Telecentric Object Space

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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§} General
Files | MWon-Sequentisl | Polaization | Reydiming | Mis |
dperture | TiflaMates | Tnits | GlassCatalogs | Envirmment |
Aperture Type: |E|biect Space Mo j
Aperture Value: II:I.‘I
Apodization Type: |Unif0rm j

Apodization Factor: |
[v Telecentric Object Space

[ Iterate Solves When Updating

fEE | RLiH TR Zh e

4. JF)A 2D K3,

al 1: Layont
Update Seftings Print  Window ZO0T

[Cee——

[

LAYDUT
FEI TUL ZZ ZB0S
TOTAL LEMCTH: =P5, BRAGE MM
LENS, ZMX
CONFICURATION 1 DF i

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 7;
HEZEMAXH, i [ TR Bedtkl, ISILICON. GERMANIUM, #EGlass Catalog

H AR B Index{H ?

Answer :
X &4 ZEMAX 1E Glass Catalog F1Jt 275t 1] Index Nd, Abbe Vd &Z% d ot (0.587
microns) VAMBCHZHAH, MLLAMER B BHE T AN HE B, A2 Wostt Nd, Vd 1.
YW {E LDE 1 Glass A2 NZLAM BURIA BLAA TR, SRS 15T Cul+Z, M ZEMAX 2
AR A b Aot FH 11 7 A ORI A I A PR PR SR A A S 1 N M

Wavelength Data

Use “Wavelength [pm) Weight se “Wavelength [pm) Weight
W 1 |2.00000000 [1 BEN [
. f *as |
rs | [ s |
ra | [ 6 | |
rs | | a7 | |
re | [ s | |
rz | [ re |
rs | [ o | |
rs | | a2 |
o | | a2 | |
o [ 23 | |
raz | [ o | |
Select -» | [F. d.C pisible) v Primany: 1 |
| Ok LCancel Sort
Help Save Load

2. BRI IR ELSILICON)

B' Lens Data Editor

Edit Solves Options Help
Surf:Type Counment Radius Thickness | Glass Semi-Diameter Conic 2%
0BT standard Infinity 100.000000 5.000000 0.000000
ETO Standard 100.000000 £.000000 15.166644 0.000000
Z Srandard =100.000000 100. 000000 15.088281 0.000000
IMa standard Infinity & | ‘ 14762181 0.000000 &
< | =

HEMZ SIEAZE
RE, BERESOTLED, TREOBLURBSNES

STEMR

NI
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4.

INFOTEK

7E Glass £2 F3F Ctrl+z, ¥4 Nd {H .

HREERB(LEBEBRAA
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iB48 : 200030
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a' Lens Data Editor
Edit Solves Options Help
Surf: Type Coument Radius Thickness | Glass Seni-Dismeter Comic A
0BT Standard Infinity 100.000000 5. 000000 0. 000000
ET0 Standard 100.000000 £.000000 v 15. 166844 0.000000
z Standard -100.000000 100.000000 14.350205 0. 000000
IHa standard Intinity -] | 78.477942 0. 000000 3
< >

HeH Glass Catalogs HEH.

Glass Catalogz

Catalog: |INFRARED.AGF

| |

Glass:

L1: |9.09121307E-002
K2 |3.04347500E-003
L2 |1.2876E017E+000

- |1.06624253E + 00 D0: [9.9500E-005

1: |0.0000E +000
2 |0.0000E+000
[: | 0.0000E +000

Rename: [SILICON

K3: |1.54133409E+000

E1: |0.0000E+000

Formula: |Sellmeier 1 ﬂ
Status: | Standard =]
Md: Wd,

[ Igmaore Thermnal Expansion

[ Exclude Substitution

Min whawve: |1.36000000 b ax Wwiave: |11.00000000

W 1.21881E00E+008

Ltk; |0.0000E-+000

TCE:[262
li Temp: ’207
e - - a—
li dPaF: lﬂi

Melt Freg: ,7'— Comment: |sourc:e: Handbook. of Optics Yol 1l
RelCost |7 CR: |7 FR: [? SR ? AR: |7 FR: |?
Save Catalag | Inzert Glass | Sort By --» | Mame -
Save Catalog Az | Cut Glass | Glazs Report | LCatalog Report |
Feload Catalog | Copy Glass | Transmizsion | |
[ Ei | | FitlndesData | FitMekData |

HERE

BIEANE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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MBI EFEBRLA
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Question 8:

£ ZEMAX H, ] LAZE OBJ IR TH _E 5\ 2 = {E (Semi-Diameter) ' ?

Answer :

ZEMAXFE BLYA #8058 SRR HER W0 B AL T DL BB R O,

System->Fields {0 HEHEF AR E . BT LA ARZEMAX ] LIFEOBIfI & TH_HBEN s fl, (HIFAR
XFEAEH

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 9:
% EHFTH Free Space T A%, HBLER T Lens Data LASMYZE, EafficE? FHALE
General BTH A F)1% E Environment F1VEEERE S .

Answer :

ZEMAX 7L Sequential Bz H1 & DL SRR A 507, 4P MG B sef8 i 2 Ao 2638 18, Fr A
BIFAN T SCEEA B RIS, e e IB b B IR 2 AT 2 MR, 4w e T it
Ko BRI Glass BB TR S 1, R AT, @it XA A S AW

IM7E Non-Sequential BIFCHE LA RN AL, HARFSIPERDE, BN BERA PR
(RIT)l, XA, ] DUE SCMERIBARIAE, X5 108E AR K KR kA
Pré WATER), ZJa vl LAEIZ AN KRS BRSO GIEN B . @A G, AR A8, )
2B R T AR WATER, 1 22 [8)3E [ B X AN KRN, 8856 T DA IR AN 42 e v
SO R EB U

LA _EPTid 25 ZEMAX A 5g SCAETa) 2 3SR I Tk

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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Question 10:

WE—TF, ZEMAX iz BE & F B /50

Add : FBTIRICRENEIR3131S 714 703.704 £
TEL : +86-021-5407-1828
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+86-021-5407-1978

iB48 : 200030
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Answer :

IR
IO

|

7N

it RN DA B S —HF, £ Glass £ H AL

s R
ANy

o EARL, B, fn] LLAE

I

Tools->Catalogs->Glass Catalogs " [1) MISC.AGF #4 ¥ H 5% HL $ #] SEAWATER (i7K), WATER

(7K), VACUUM (E.5%)... 255 WLI¥)

SN
H &1

J B3 A

(Flasz Catalog

Catalog: |{7]E{EEE |
Glass: |SEAWATER A~ A0 |2.16330452E+000 00: |-2.59206-004
?IEHI:F; A1: [1.36580764E 002 D1: [0.0000E+000
LIEE%M 42: |2 5E700975E -002 D2: [0.0000E+000
WAIER =1 4 |-2 809761 74E-003 EO: |0.0000E+000
Rename: [4CRYLIC Ad- 2 84227300E -004 E1: [0.0000E+000
Formula: | Schott | a5 |-9.02124935E 006 Ltk: [0.0000E+000
Statuz |5tandard ﬂ | TCE: lﬁﬂi
Nd 1491668 vd 55,3102 | Temp: (20
[ lgrare Thermal Expansion | P I'I'Iﬂi
[ Exclude Substitution | dPgF: lﬂi
Minwiave: |0.36500000 Maw wiave: |1.01400000
el Freog: I?— Comment; |SDur|:e: H andbook, af Optics Yal. I
RelCost: |7 CR: |? FR: |2 SR |7 AR |7 PR: |7
Save Catalog | Inzert Glass | Sort By --» | |Name ﬂ
Save Catalog Az | Cut Glass | Glasz Report | Catalog Report |
Relnad Catalog | Copy Glazs | Transmizzion | LCormpute NdAdd |
Esit | | FEitlndesData |  FitMekData |

=
=
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INFOTEK

Question 11:

7E Zemax F ff] System->General B, Aperture Type ' Image Space F#l\ & Paraxial
Working F#, Manual H Ui 8 4 : Paraxial Working F/#: The defined conjugate paraxial F/# in
image space. Image Space F/#: The infinite conjugate paraxial F/# in image space.

Answer :

T TAEF#: SLHEAG 7 I HlF /4

WREEE

@7 P 5553 Gui 5y I i

= 'H ,
@Eﬂﬁﬁ ..............

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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Question 12

7E General HJ Gaussian factor %4 4, LED KIJtIR DR ZRALE, BEEKELEL
BT, XEETIER?

Files | Mon-Sequentisl | Polarization | RayAiming | Mis.
Aperture | TifleMots | Unitt | GlssCotlogs |  Environment

"" General | r5__<
l
l

Aperture Type: |FI|:|at By Stop Size ﬂ
Apodization Type: |I3aussian j
Apodization Factaor: |4

[ Telecentic Object Space
[ Iterate Saolves When Updating

FiEE | HIiH ERW EiEq

Answer :

XEI I L ZEMAX FRFERCE, M8 H] Gaussian JGHR I, HOGERAE A4
A(r) =exp(-G x 7). WHRIF) HIL, ARG RFERAL, G (Gaussian factor) $fE T/
T 4.

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 13-

7t LDE B R ILA] LL&H % OBJ ¥ H Scattering, H LED X2 lambertian KOGUEK R, {H

HEA WA ETRII—A Lambertian/scatter fraction, 5 — Abg/LAMP-SPEC, EiEH—
HA R IEWH, SNEPEERE N

$1 Surface 0 Properties ElEl #l} Surface 0 Properties Elg‘
Type | Draw | Apertwe Scatiering | TilyDecenter | Physizal Optics | Costing | Type | Draw | Apertwe Scatiering | TilbDecenter | Physiosl Optics | Coating |
© Mans Scatter Fiation 0 " None Scatter Fraction
@ Lanbeita £ Lambeitian
 Gaussian S O £ Gaussian S
 ABg Name: =] « fiig Name LAME-SFEC =]
| Hest Sur | | Mt Sur |
53 g | ma | EE e | wm |

=
R
mE
Fm
Q
o
=i
iy
=
P

\B/\

v, HALRGIIHTRAEH, P AAEBIE LED JEiA Ty ZHiA

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 14 :

fE LDE 7, WiPR-FATSCIR A ST SO ROGIRA S ?

Answer :

1F System->General 11, % EFr2 Aperture F 1] Aperture Type 24 Object Space NA, FF7E

Aperture Value " % B CIR I K EUMAEE . #F LDE 1, OBI [¥) Thickness £2 /1 A1) 24 Infinity.

#1 General ! E
Files | Mon-Sequential |  Polarization | Ray diming | Mis |
Apertwz | TileMotes | Unite | OlasCatlogs |  Envionment |

Aperture Type: Object Space NA
Aperture YWalue: |EI
Apodization Type: |L|nifu:urm j

Apodization Factor: |
[ Telecentric Object Space
[ Iterate Sokves Wwhen Updating

e | ETiH BRI e

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 15:

7E ZEMAX ', i B/ AU A0 ?

Answer :
1] AfE File->Preferences H 525 Editors HL ¥ Decimals, #x% n] DL R/NEUSE S 14

(VA

"H Freferences

Colorz1-12 | Colors13-24 | Buttons1-16 | Buttons 17-32 | Buttons 33-48 |
Address | Directories | Graphics | Misc. Editors | Printing | StatusBar |
Decimals: - Color
E sponential Above: |1.EII:IE+EII:I4 LDE Cell Size: 20 w| v
E xponential Below: |1.DDE-DD2 MFE Cell Size: 12 -| v
Font Size: E w| MCECelSize: |18 v W
Auta Update: |Update v| EDECelSize: |20 | v
Urido: |Disk bulti Step j TDE Cell Size: m 3
¥ Shaow Comments MSC Cell Size: 20 | ¥
v Uze Session Files Default Catalog; |SEHDTT j
[ Allow Extengions To Push Lenzes
Reset |
[ ®e | & Sk

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




INFOTEK

Question 16

HREERB(LEBEBRAA

Add ¢ EiBWRC RANER3131S 74 703.704

#b4 : 200030
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HECRERNRENMRE, AT ETRERNZEHEG?
WRBARK B OB ERAR B A RERREREGR, BRI T2

Answer :

1. FEZEMAXH, HEAT B E YT RT EH N 25 E A,

15 i The glass dispersion formulas

(Ref. CH18 USING GLASS CATALOGS), FrLIRIGE LS € — .S H4 Ge ik B A 2 it %,

DA AN AR I e, s n b s

2 Adobe Acrobat Professional - [ZemaxManual pdf] Q

| Ble Edit ¥iew Document Iools Advanced Window Help

X open @ [H ) Print @JEmaH 0 search

| & | T sekect Text -

T Creste FDF - [ Review & Commert ~ BSenura - ZSlgn - [y Advanced Edting -

& - Oder - oD R]EHewmes -

¥ EE & Options =
[ Chapter 16 TOLERANCING
[ Chapter 17 MULTHCONFIGURATIONS
= ([ Chapter 18 USING GLASS CATALOGS
[ Introduction
[ Specifying which glass catalogs 1o use
[ Editing and reviewing glass catalogs
[ Description of catalog data
[ Creating a new catalog
[ Copying or moving glass catalog files

m

=y
=
o

[ The Schott formula

% The Sellmeier 1 formula

% The Sellmeier 2 formula

% The Sellmeier 3 formula

5 The Sellmeier 4 formula

5 The Sellmaier 5 formula

% The Herzherger farmula

[0 The Conrady farmula

[0 The Handbook of Optics 1 formula
[0 The Handbook of Optics 2 formula
[0 The Extended formula

[0 The Extended 2 farmula

I Pages I Lay'ers\l Signatures \I Bookmarks

l Camments

mﬁ Fitting index data

>

x

Ny

[0 General comments of using dispersion fc

v

The cosfficients in the catalog are used in any one of several polynomial formulas that ZEMAX recognizes.
There is also a dispersion formula described by the six-digit MIL number, but those indices are calculated directly
from the MIL number entered on the spreadsheet. The MIL number formula is not part of the glass catalog, and
so it will not appear. See “Using MIL number glasses” on page 497 for a discussion of the MIL number glass
formula. You may add new glasses lo the currently loaded catalog if you have index data given in the form of cne
of the following equations. In all of the equations X is in micrometers

The Schott formula

The Schott constanis of dispersion formula is

2 N 46 P}

3 T
n = apt @kt aph T TaghT tak - ash

The required coefficients are available in most manufacturers glass catalogs. Sehott no lenger uses this
formula, but it is widely used by other glass manufacturers. See also *The Extended formulz” on page 490

The Selimeier 1 formuia
The Sellmeier 1 formula is

Coefficients for all three terms may be entered to describe the material, although fewer terms may be used
See also the Sellmeier 3 and Sellmeier 5 formulas.

The Selimeier 2 formula

22
Only two terms are used, there is no wavelength dependence in the numerator of the second term, and there
is a constant term

The Selimeier 3 formuia
The Sellmeier 3 formula is just like the Sellmeier 1 formula, with cne additional term added

1 2 E)

A &.49 % 10,99 in

35

|<

4 4 4moees b bl © FICIE

Tools->Catalog->Glass Catalog
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Catalog: [E=isg==F1E

HREERB(LEBEBRAA

Add : FBTIRICRENEIR3131S 714 703.704 £
TEL : +86-021-5407-1828
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Glass Catalog
__—

Glazsz

Al |2.41 747300E+000

DO |-3.8310E-006

Al |-8.585888IJEIE-EID3

AZ: |'| .39653500E 002

|0.0000E +000

AZ |E.1 5054500E-004

|0.0000E +000

Ad: |-5.2?42SSDDE-DDE

: |0.000DE +000

Formula: |Sch0tt

AR |3.E?EIEEIEDDE-UDE

fh: |0.0000E +000

Status: |Standard ﬂ TCE: [9.5
Nd  1.5ESIS1 wWd 52,7373 Temp: [28
[ lgnore Thermal E xpansion | o |2.98
[ Exclude Substitution | dPgF: |-0.0005
Min W ave: IW bl & W awe: IW
Melt Freq: l'?— Comment: |
RelCast |7 CR:|200  FR:|? SR 120 AR:[? PR: [1.00
Save Catalog | Inzert Glass | Sort By -» | m
Save Catalog As | Cut Glazs | Glazs Report | Catalog Report |
Feload Catalog | Copy Glass | Tranzmiszion | LCompute MdAvd |
[ Ea | | FEtindexData |  FitMetData |

2.
KHIBL R I

System->General->Glass Catalogs

‘" General

WK B ETRA s S Re R B B CE WIS %, HAIAE lens | R Praes b, prldilfe

Files |
Aperture ]

Mon-Sequential ]

TifleMotes | Units

Polarization

I

(tlass Catalogs

Ray Aiming |  Mis, |
Environment ]

SCHOTT

Choose A Catalog-»

J | nomne

none
ARCHER
BIREFRINGENT
CHENGDU
CORMIMG
HERAELS
HIFARI
HOwa,
INFRARED
LZ0s
MISC
OHARZ
PILKIMGTON

}

[~

[ m= ]

gl |

R
ANy

e B,

R
ANy

] ZIEBOLE) T U5l

Analysis->Glass and Gradient Index->Glass Map

HEME €l

=
=
fy

R AREL index, 48K cost 1 ¥ & 7 B % FE I o

AE

=]
AR

STEMR

%

B, BRERMENTUESN, TEOBLUEIRSZAIESR
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- Glass Map (= [E]X]
Update gettings Print Window Text Zoom
2.,2008 T T T T
2.1200 -
2 ' BL‘@@ [ LREF3E B
=z
g
= 1.9600 - o
] e e
T T
¥ 1.88@@ F ke Lrgris -
ﬁ - - = —_—
& 1.8000 |- I T .
LR T
% Wiwmm o . J— wl::l:n -@
- 1.7200 - s e e - 7
----- R W N TR
O 1.5400 s ]
7 e
1. 5e@@ T g A T
T T
1.4800 . B
] , Ll@@@ Il 1 Il 1 1 1 Il
0. H5 . BBE 20,800
HBEBE MNUMBER
CLASS MAP
TUE JUL 26 2BBDS
LENS , ZMX
CONFICURATION 1 OF 1

Settings

Glass Map Settings

Iin Inde 1.4
Mt Index 22

Save | Load | Hesst | Help

Iin &bbe;

Mai Abbe:

Bt N AL 31 index Yu <

3. EERIHCAHTRE RIS R G, A Analysis->Spot Diagrams->Standard .

EfE GIE
RENRERE, FERASOTLED, TENALURTRSNEE
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RIEAZS

(Surface types)

HEMZ SIEAZE
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Question 1:

A—kEIERE, NERMERIEKEER RN, HhELRERKEER R, SR
SRFTIERE RN IR, XHARZREBIR, YHARMELE, WTRIEXKEE ZEMAX
FrgE i AE R AR ?

Answer :

SR D RAES%

(Analysis Varning)

RERHEERIAT 1) 2% HEME LR 7] D A2 BARER B AR 5, X200 7 RABRE 020 0 /O, K
M ARBR I A, T DALY = AN sOAAHS ZE 877 60 5 R il B2, 2302 0.08333 um,
0.25 um. 0.5 um (A LLEATHUAEIE )o LU S SAE 210 5 REFOF R PR I RE G S5

Co=1/R0~0.600081611 (= 1/1.66644 )

Cl =1/ (RI1+ Delta R1) ~0.600051605

HEME GIEAE
RENRERE, FERASOTLED, TENALURTRSNEE
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C2=1/(R2+ Delta R2 ) ~ 0.5999916
C3 =1/ (R3 + Delta R3 ) ~0.599901616
Z0=C(r)"2/(1+(1-(Cr)~2)~1/2)~0.131307, 0.072529, 0.031838
(oA rl, 2,13 Fi1 Cl1, €2, C3 [H1H)
Z1=CI(r1)"2/(1+(1-(Clt1)"~2)"~1/2)~0.124561
Z2=C2(r2)"2/(1+(1-(C212)~2)" 1/2)~0.062721
Z3=C3(13)"2/(1+(1-(C3r3)~2)"1/2)~0.024393
W P B A AR 2CAEBRID7 BE U ERAL, KSR A BRI R4 a2, a3, a4d:
Z=720+a2r™M+a3r"6+adr”"8
=>0.124561 =0.131307 + 0.176728 al + 0.074295 a2 + 0.031233 a3
0.062721 = 0.072529 + 0.055918 al + 0.013223 a2 + 0.003127 a3

0.024393 = 0.031838 +0.011045 al + 0.001161 a2 + 0.000122 a3

=>al =-1.313709338 ,a2 = 7.102007212 ,a3 =-9.676316755.

O Ti K R fE i E) ZEMAX 1) Even Asphere 7.

Edit Solves Options Help

Surf:Type 4th Order Term &th Order Term gth Order Term 10th Order Term

1zth Order Term l4th Order Term »~
0BT Standard|

sT0 Standard

2% Standard)

3 Even Asphere v 7.102007 |V -3.676317|V 0.000000 0.000000 0.000000
IMA Standard

7
<

e, BRI AEEK T Y 3] 4T Surface Sag 1 -5 Fr#EEK I 1Y) [7]4T Surface Sag {HAH kLA
Excel 22/, n/1% Sag 1Mhsk, KRETHEHHS MR, TR F i),

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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(Amalysis Warning)

o L, X RUICIERR AR BN b =00, st m] DL A AT e R OO, (2
FEER o, "SRR A=A R ORMRIT T REAR " U] U] Excel B &%k
T H AR Bt o

HEME GIEAE
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\S

Question 2:
7E ZEMAX H, JER7E 3D Layout B _EIFR & 8% 2 je% 5 (Fold Mirror)Z J5, ARG K
FEFI—RME, FLAERET R REEFXAEER?

INFOTEK

Answer :

X2 BT WE 2 [ (Dummy Surface) PLO S F 4678 /E Coordinate Break )2 [HI {if T 5 .,
Coordinate Break & [fil /it FHl SR A8 e 55 Wikt . ZEMAXGE IR LR BIXANME R 1, 4R 3R [F]
BRI . ML FRMACE N, BJE4A M Coordinate Break 2 1 . M vk 77y, ¥ BLME 22 1 1 v
(Semi-Diameter) 0. B3, 584N HIMER M

) Lens Data Editor (=] |
Edit folves COptions Help

Surf:Type Comment, Badius Thickness Class Semi-Diameter Comie o]
o531] Standard Infimicy Infinicy 0. 0oo0on 0. 0oo0on

|
m DUMNY SURFACE Infinicy 0. 000000 1z 500000 0. 000000 L

Standard FOLD MIRROR Infinity 0. 000000 HIRROR 17. 677670 0. 000000

5| Coord Break —50. 000000 0. 000000
] Standard Infinicy 1z 500000 0. 000000 =
KIN o

#) L: 3D Layout -0l x|

Update Settings

Brint Window Text Zoom

20 LAYvauT

LEMS HAZ MO TITLE.

SUM TUM 1S ZB@2

G ZEHRNSARPLES TUTTIRTRLNFOLD) HIRROR ZHE
COMNFIGUEATION 1 OF 1

HEME €l

BEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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© =lolx]
Edit Zolver Options Help
Sur f: Type Comment. Radius Thickness Glass Semi-Diameter Conic ;I
DBJl Srandard Infinity Infinity 0. onoano0 0. onoann
sTO0 Paraxial &£0. 000000 1z. 500000
Z 0. 000000 - 0. 000000 —I
3 Standard FOLI» MIRROR Infinity 0. 000000 MIREROR 17.677670 0. 000000
4 Coord Break —-50. 000000 - 0. 000000
IMA Standard Infinity 1Z. 500000 0. 000000 =
[T Y

=101 ]

Update Settings Pont Window Text Zoom

20 LAYAUT

LEMZ HAZ MO TITLE,
SUM TURN 15 ZPE3E

VNS A0 SHTHEDOEED  AFLD KR (R T
COMFIGUREATION 1 OF 1

HERE tIE
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Question 3:

7E ZEMAX 7, f{AIE#) Lens Array, {5E %8154 K02

Answer :

1.

Sequential Mode ", % A 7t Surface Type 1) 7 Ak H.H7, 16 4% User Defined, 2% 5 7 Surface
DLL () FhzatiErf, 2%E$ EVENARRY.DLL 5% US ARRAY.DLL Bl rJ PR 7, #E41H
%152 [W] Manual CH11 SURFACE TYPES [f] User Defined ] Lenslet arrays using UDS

DLLs.

Non-sequential mode H', WJZF|H CAD #A: LM UT lens array, SR 5 PRA7 % IGES £4, F
Import &2 ZEMAX .
§1 Object 1 Properties @

Type | Costingticatiering | Bulk Scatiering | GRIN | Diffraction | Sources |

Type: |Impnrted
Data File:
-

DA Scale:

|

WEIRD THIMNG.IGS
Dpacity: |1DDZ ﬂ

Qb Color: Drefault Calar -
Row Color: | Default Calar -

Congider Objects: |

[ Use Consider Objects When Spliting

[ Rays Ignore This Object I Use Global #vZ Rotation Order
B Show A J
[~ Do Mot Draw Object [ Draw Local Az

[+ Fast Ray Trace [Slow Update)

| |
e | mA i
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Question 4

AMEZEMAXH RV RASHA, EREwES LS HIESR?

Answer :

WA /E LDE ( @8 v pldmits ) o, A5 HILE Surface Type MF 4045 b, XER
184 52 SUCRI Y Aperture PEFELE 88 BT %€ X Semi-Diameter 1K/, 1M7E MCE ( £ 4 &%

ey ) . AT MPUE Config N2 4SS5 L, X RIS 2 IEAE BETHPIRZA N EA T -
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Question 5:
ZEME B ZEMAX #AT¥THRT, %A GRID SAG %!, 7 EXTRA DATA FEAMITHE
SHREE, N7 IMPORT i 24 HI— % #H: GRID FILES MUST HAVE AN ODD

MUMBER OF ROWS AND COLUMNS?

Answer :

7£ Grid Sag iXF Surface Type 124 H 7 /£ ZEMAX/GRIDSAMP.C H Z:fit Modify, %A

Ja HAI A Visual C++2 457 H"GRIDSAMP.DAT", 2 )53l Extra Date Editor ', 1

Tools->Import %% GRIDSAMP.DAT ({5} RI 7]

Exira Data Import

Surfacer |4

File:

|rnport Browze | Cancel |

Grid files must have an odd number of rows and columns! FJE5 15 S &K nx 5 ny 1 %L
H RS HAASNT 5, FE]F1E ZEMAX\Samples\Sequential\Miscellaneous\Grid sag
surface.ZMX, If11¥) Grid Sag A7 —EK[fI, #57] LA Notepad B ] J /5 ZEMAX/GRIDSAMP.C
KT MSH%E, HAMNES % Manual ' Chapter 11 SURFACE TYPES [ Grid Sag (1%

HoE X
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Question 6;

18 M ZEZEMAX¥)SequentialE X\ T, Z 41 & # LenticulariX M2

Answer :

18 0] LALE Surface Typelff) T frazUik s, E$eUser Defined IR M A, #RJ57ESurface DLLIF T

fr ik arh, EFUS_CYLAR.DLLK 2 #)Lenticularix A 2H 14
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Question 7;

#£ % H User DefinedJUS_MEMS.DLLHE, 7E3D LayoutF &R HA A E I, &
NS HENG T IR ?

Answer :

145 7] 4% 31| Non-Sequential Mode H', 7 NSC Editor [#) Object Type 41, #E+¢ MEMS, BIAJH!
BUREALE Sequential Mode (] US_MEMS.DLL A%t (K12 Bl N KA E, AR5 FHEEAA [ 2
¥, JFJFJ3 NSC 3D Layout, RIRIFE HA M EMTER:, CLLMAfIN, 73] Sequential Mode H fiff
I, BE ARG 3R
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\S

Question 8:

INFOTEK

EZEMAXH, ST et HEEBinary 2, FEASINERIER (Extra Data Editor,

EDE)[fJNorm Radius(normalization radius)#= = (5847 ymm)E N4 ?

Answer :

100 mm RN IERUAL i, SR, IXAMEIFATOIEHIAE A i vt EIE AL %
A DAY B ST 2 IR, BT S AR AL AR B E » 2R TT PRI AT 5 SO TE AL 4 1) e B
o o RIS IERAL A, 2R BEANAL AR B AR R T E I AR AR AL o 0 IE A (R
HBLE 5 2R 2 i (semi-diameter) AHSE, BOA 1 IRMEL. BNy 5 s S, B BUAIN
FAE AR BUSUREIE 2 (A TL G i o 45 58 SARAL, MR TR By o IO 2551 1. A IEM

BB 1, o ¥ LUE G AR ZI, W] BERIE 25 o1 SATAT 2 B T AR 1) R H

) Lens Data Editor

=10l %]
Edit Eolves Options Help
sur £ Type Comment, Radins Thickress Bla Zemi-Diametar Comin -]
053] Standard Intinity Z50.000000 [ 5. 000000] 0. 000000
2T Srandard 131390663 z5. 000000 BH7 30.000000] 17 0.0000a0
2 —l43.77465¢6 ZE0. 728345 20. 0000 0.0000a0 [
M| sramdard Trfinity | 250.571751] | n_ananan =
A 'l_/fl.
=1ol x|
Edit Eolves Tools Help
Max Term # Norm Radius Cosff. on prE Cosff. on prd Cosff. on poE Mot Used & -]
EECE Grandard
2+ Binary 2 = -z333. 832387 1135. 544803 -55.321058 |
ey grandard -
i 37
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Question 9:
7t ZEMAX %', FI} Chapter 11 SURFACE TYPES '] Standard H 3% 3% T A6 E

(Oblate Ellipsoid), & M {14 & A% & [ (Oblate Ellipsoid)?

Answer :

FE LA, 8 S e — W1 (14 S i (Minor Axis) T TR IR — AN e 2wl , 7= A4 — AN BAT
a0 3 I 5 R 1) J A ER 14 (Squashed Spheroid). AEZEMAXHT, XA (13 T Ay — He e X Fx
(Rotationally Symmetric)[fIZ1HI, S5 H bx#fE [ (Standard Surface) (%5 [ 77 723X (Sag Equation),
L[5 HE 55 21 (Conic Constant) K T-0RK K R HH A4 H 45 BRI (Spheres). XU i (Hyperbolas).
Y 11 (Parabolas) A 5 17 (Ellipses); £ /& 45 H 17 #E % % (Conic Constant)/N T-0555 T-0K & X

Edit folves Options Help

Surf: Type Comment Radius Thickness Glass
[=hy Standard Infinity Infinity
STO Standard 10. 000000 100. 000000
IMa Srandard Infinity
A [

8 L: 3D Layout
Update Settings Print Window Text Zoom
=
[ |
A 1
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Question 10

BRAEFFIBR 7 E 6T White Paper EHIHEUS . % E "Rectangle" i E Whit
Paper, ¥ "Rectangle" {44514 MIRROR, "Rectangle" {1 BT &, &M Paper
WHEEHKG? REZIEHRERNRE, W: Coating.

21
GRIN | Diffraction | Palarization |
Type Coating/5 cattering | Bulk Scattering

Coating/S catter Group #: ID, All Faces _j

Scatter Profile: IUse definitions below ;I
Save Az New Profile I Delete Prafile I

Coating: I Mone ;I

= No Scattering Scatter Fraction: I'I_—

& Lambertian Mumber O B aps: FD—

" Gaussian Sigma: lr_|—

" &Bg Reflect: m

Tranzmit: m
Scatter Towards: l
Previous Object | Mext Object |

0k I Cancel | Help

Answer :

KT White Paper, 4 ANHF A KK, BE{H (Lambertian) f&4H 2 EAf) . ERIIAGS /A (80
JEEE S, R LRI AR . NS AN, White Paper (/) BRAH 2 IEAA .
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Question 11:

HREFEFFIENXF RS E White Paper LU . % E"Rectangle"{iE Whit
Paper, K;"Rectangle" {41kl % MIRROR, "Rectangle"fBMER BN TFE, HJHEHRIEH
FE"Rectangle" i, RAIFTHREGES, BHEER "Rectangle" R, FERLHHBEILH
T0% SRS, —Le4% Paper L, FHRXEAMTERE?

21
GRIN | Diffraction | Palarization |
Type Coating/Scattering I Bulk Scattering
Coating/S catter Group #: ID, All Faces _j
Scatter Profile: I Usze definitions belaw ;I
Save & MNew Profile I Delete Frofile I
Coating: I Maone ;I
£~ No Scattering Scatter Fraction: I'I_—
&+ Lambertian Mumber Of Rays: FU—
(= Gaussian Sigma: lr_|—
" ABg Reflect: Mare e
Transmit: m
Scatter Towards: l
Frevious Object | Mext Object |

Ok I Cancel | Help

Answer ;

A I AR EEM R B U 25 9 2 D IR e ol . KRB MIRROR, FITLA
Kifi S, 8 01.50 ) Coating [ 2%, KM 23 S 4 50%I1 BE 1 . ¢ H 1.0 1] Scatter Fraction,
PREREE— 2ok 2 WU, 8% 10 006 e LU, B — FO A AR 1T S Tt n] %1, Coating
FERUN 2 R
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Question 12

£ ZEMAX H, FJLAZE IMA (3R T B8 X\ B {E (Thickness)" 5 ?

Answer :

ZEMAX A F R J5E LR E A e — A2 R N1 ) R E B o BESR IMA R THA B fg — A
R, FrUABCH N — AR AR — LS T AN 1T 5 224 18 £ (defocus) FO 2,
B ZEMAX JEANIZFEAE ] o PR 32 BR3[BT, K ZEMAX 35 s i) IMA 3%
IERI iR — 5 AT R S AR S T BRI IR ST B I SR R s AT IMA KT
AR N R AR XA (R T e
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Question 13+

L IRAE SC KI4W%E T Insert NS Component J5, NSC 11 H 2 HBIZE Layout 2 1, ik
Tracing A Z R M, RIZWATHA GER NSC K SS RE—&AME..? it ZEMAX T
BRI ST
Answer :

F A8 0 E T a1 v 8, = i PR AR RS AR 48 Mixed Mode (B! NSC with ports)
BB NSC M WA FAE R, FiliA & Layout 175 %] NSC X4, HHTLIEIEMIEE. &
[ LAZ% ZEMAX IM61F, LME T f# Mixed Mode I E 7, U R AR TE
Samples->Non-sequential->Miscellaneous->Demo 1.ZMX Fll Demo 2.ZMX. 7%, %n] LLIEGEE
“hj Non-Sequential Component [ [4= |, #E]—F24 Draw Ports? 1%, R854 0"%"3", Rl
A FE v L) NSC 4 5l

) ZEMAY-EE - C 1ZMY n FEIE ﬂ- ?
Fil: Ediftes System  Amalysis Tools Beports Macms Extensions Windew Help rﬂ ‘X n Q
Mew| Ope| Sav| Sas Upd| Gen| Fie |Wav Lay | L3d | Rap| Opd| Spt | Mtf | Enc Opt | Gla | Len | Sys | Pre
=10l x|
Surf:Type Radius Thickness Glass Sewi-Diameter Conic Drav Ports? Exit Loc X =
OET Standard) Infinity| 10.000000 0.000000 0.000000
ETO Standard) Infinity| 10.000000 3.1448E5 0.000000
2 Standard Infinity 10.000000 £.289708 0000000
3[Hon-Sequent .. Infinity - 30.000000] 0] 0000000 3 0000000
4 Standard Infinity 10.000000 esiiiians PRrCEEY [
p—, P R =13 x| T a2
(B | W
Edit Solves Ermors Detectors Database Help
Object Type Comment Ref Object Z Position Tile About X ﬂ]
1]Cylinder Pipe 0 0. 000000 0000000
z[Rectangular. . 0 25. 000000 35.000000
3 Sphere 0 100. 000000 0.000000
4|8tandard Lens o £0. 000000

Print Window Text Zoom

EFFL: 1e+010 WFNO: 10000 ENFD: 6.28071 TOTR: 30
)| B @ S || B | S | sre | o | G | s |[Fme G | @ | [LETRGESRATOE 1z

Several nonsequential components
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Question 14 :
£ ZEMAX 7, BT AW E/) Diffractive Grating Surface Z R E K, HHEEER K
Grating H A B K/NESBUBZEA B IT?

Answer :

N ZEMAX W€ Grating &4 JEIATER), BT LU vt AR FUPE R Grating, 420
PL C 5 BATEAH, L Dos i [ Turbo C\C++4R 4RI A LLIHEAT Compile, FFANTF % H £ Windows
R C\CHE, 2T i 75 :Un A2 2% S0/ ZEMAX\DLL\US_GRATE.C. HARFPan R iR
#include <windows.h>
#include <math.h>
#include <string.h>
#include "usersurf.h"
/%
Written by Kenneth E. Moore

Oct 11, 1996

Modified by KEM August 18, 1998 to fix OPD bug if incident medium is not air.

*/

int __ declspec(dllexport) APIENTRY UserDefinedSurface(USER _DATA *UD, FIXED DATA *FD);

/* a generic Snells law refraction routine */
int Refract(double thisn, double nextn, double *1, double *m, double *n, double In, double mn,

double nn);
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BOOL WINAPI DlIMain (HANDLE hInst, ULONG ul _reason for call, LPVOID IpReserved)
{

return TRUE;

}

/* this DLL models a "diffraction grating" surface type, either plane, sphere, or conic */

int __ declspec(dllexport) APIENTRY UserDefinedSurface(USER_DATA *UD, FIXED DATA *FD)
{
nt 1;
double p2, alpha, power, a, b, ¢, rad, casp, t, zc;
double nx, ny, nz, M, L, T, ux, uy, uz, dpdx, dpdy, nn;
switch(FD->type)
{
case 0:
/* ZEMAX is requesting general information about the surface */
switch(FD->numb)
{
case 0:
/* ZEMAX wants to know the name of the surface */
/* do not exceed 12 characters */
strcpy(UD->string,"Grating DII");

break;
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INFOTEK
case 1:

/* ZEMAX wants to know if this surface is rotationally symmetric */
/* it is not, so return a null string */
UD->string[0] ="0";
break;
case 2:
/* ZEMAX wants to know if this surface is a gradient index media */
/* it is not, so return a null string */
UD->string[0] = "\0';
break;

}

break;
case 1:

/* ZEMAX is requesting the names of the parameter columns */

/* the value FD->numb will indicate which value ZEMAX wants. */

/* they are all "Unused" for this surface type */

/* returning a null string indicates that the parameter is unused. */

switch(FD->numb)

{

case 1:

strcpy(UD->string,"Lines/Micron");

break;

case 2:

strcpy(UD->string,"Order");
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break;
default:
UD->string[0] = "\0';
break;
}
break;
case 2:
/* ZEMAX is requesting the names of the extra data columns */
/* the value FD->numb will indicate which value ZEMAX wants. */
/* they are all "Unused" for this surface type */
/* returning a null string indicates that the extradata value is unused. */

switch(FD->numb)

{
default:
UD->string[0] = "\0';
break;
}
break;

case 3:
/* ZEMAX wants to know the sag of the surface */
/* if there is an alternate sag, return it as well */
/* otherwise, set the alternate sag identical to the sag */

/* The sag is sagl, alternate is sag2. */
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UD->sagl = 0.0;

UD->sag2 = 0.0;

/* if a plane, just return */
if (FD->cv == 0) return(0);
p2 = UD->x * UD->x + UD->y * UD->y;
alpha =1 - (1+FD->k)*FD->cv*FD->cv*p2;
if (alpha < 0) return(-1);
UD->sagl = (FD->cv*p2)/(1 + sqrt(alpha));
if (alpha !=1.0) UD->sag2 = (FD->cv*p2)/(1 - sqrt(alpha));
break;
case 4:
/* ZEMAX wants a paraxial ray trace to this surface */
/* X, y, z, and the optical path are unaffected, at least for this surface type */
/* for paraxial ray tracing, the return z coordinate should always be zero. */

/* paraxial surfaces are always planes with the following normals */

/* for paraxial ray tracing, grating effects are ignored */
/* this is exactly like the standard surface code */
UD->In= 0.0;
UD->mn=0.0;
UD->nn =-1.0;
power = (FD->n2 - FD->n1)*FD->cv;

if (UD->n) != 0.0)
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{

(UD->1) = (UD->1)/(UD->n);

(UD->m) = (UD->m)/(UD->n);

(UD->1) = (FD->n1*(UD->1) - (UD->x)*power)/(FD->n2);

(UD->m) = (FD->n1*(UD->m) - (UD->y)*power)/(FD->n2);

/* normalize */
(UD->n) = sqrt(1/(1 + (UD->1)*(UD->1) + (UD->m)*(UD->m) ) );
/* de-paraxialize */
(UD->1) = (UD->1)*(UD->n);
(UD->m) = (UD->m)*(UD->n);
}

break;

case 5:
/* ZEMAX wants a real ray trace to this surface */

if (FD->cv ==0.0)

{
UD->In= 0.0;
UD->mn= 0.0;
UD->nn = -1.0;
if (Refract(FD->n1, FD->n2, &UD->1, &UD->m, &UD->n, UD->In, UD->mn,

UD->nn)) return(-FD->surf);

}
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else
{
/* okay, not a plane. */
a=(UD->n) * (UD->n) * FD->k + 1;
b = ((UD->n)/FD->cv) - (UD->x) * (UD->1) - (UD->y) * (UD->m);
¢ = (UD->x) * (UD->x) + (UD->y) * (UD->y);
rad=b*b-a*c;
if (rad < 0) return(FD->surf); /* ray missed this surface */
if (FD->cv >0) t=c/ (b + sqrt(rad));
else t=c/ (b - sqrt(rad));
(UD->x) = (UD->1) * t + (UD->x);
(UD->y) = (UD->m) * t + (UD->y);
(UD->z) = (UD->n) * t + (UD->z);
UD->path =t;
zc = (UD->z) * FD->cv;
rad = zc * FD->k * (z¢c * (FD->k + 1) - 2) + 1;
casp = FD->cv / sqrt(rad);
UD->In = (UD->x) * casp;
UD->mn = (UD->y) * casp;
UD->nn = ((UD->z) - ((1/FD->cv) - (UD->z) * FD->k)) * casp;
if (Refract(FD->nl1, FD->n2, &UD->1, &UD->m, &UD->n, UD->In, UD->mn,
UD->nn)) return(-FD->surf);

}

/* okay, now account for the grating */
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/* the grating affects both the refraction angle and the phase, or OPD, of the ray */
T = FD->param|[1];
M = FD->param][2];

L = FD->wavelength;

/* here is the phase & phase change */
/* the ZEMAX convention is we subtract out the positive phase...*/
/* the index of the incident medium must be divided out because ZEMAX will
multiply in the index to convert path to optical path! */
UD->path += UD->y*M*T*L / FD->n1;
dpdx = 0.0; /* included here only for extension to the general case */

dpdy = M*T*L;

/* this is a generic vector diffraction routine more or less from Welford */

/* if you do not understand how it works, see Welford, don't call me! *.

/* account for possible change in index or mirrors */
dpdy /= fabs(FD->n2);

if (FD->n1*FD->n2 < 0) dpdy = -dpdy;
if (FD->nl <0) nn = -1.0;

else nn=1.0;

nx = -UD->In;

ny = -UD->mn;
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nz = -UD->nn;

ux = UD->1 + nn * (dpdx);
uy = UD->m + nn * (dpdy);

uz = UD->n;

rad = nx*ux + ny*uy + nz*uz,
rad = 1.0 - (ux*ux + uy*uy + uz*uz) + rad*rad;
if (rad <= 0.0) rad = 0.0;
else rad = sqrt(rad);
UD->1 = ux - (nx*ux + ny*uy + nz*uz)*nx + nx * rad;
UD->m = uy - (nx*ux + ny*uy + nz*uz)*ny + ny * rad;
UD->n = uz - (nx*ux + ny*uy + nz*uz)*nz + nz * rad;

break;

case 6:
/* ZEMAX wants the index, dn/dx, dn/dy, and dn/dz at the given x, y, z. */
/* This is only required for gradient index surfaces, so return dummy values */

UD->index = FD->n2;

UD->dndx = 0.0;
UD->dndy = 0.0;
UD->dndz = 0.0;
break;
case 7:

/* ZEMAX wants the "safe" data. */
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/* this is used by ZEMAX to set the initial values for all parameters and extra data */

/* when the user first changes to this surface type. */

/* this is the only time the DLL should modify the data in the FIXED DATA FD structure
*/

for (i=1;1<=8; i++) FD->param[i] = 0.0;

for (1= 1; 1 <= 200; i++) FD->xdata[i] = 0.0;

break;

return O;

int Refract(double thisn, double nextn, double *1, double *m, double *n, double In, double mn,
double nn)
{
double nr, cosi, cosi2, rad, cosr, gamma;
if (thisn != nextn)
{
nr = thisn / nextn;
cosi = fabs((*1) * In + (*m) * mn + (*n) * nn);
cosi2 = cosi * cosi;
if (cosi2 > 1) cosi2 = 1;
rad =1 - ((1 - cosi2) * (nr * nr));
if (rad < 0) return(-1);

cosr = sqrt(rad);
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gamma = nr * cosi - cosr;

(*I) = (nr * (*1)) + (gamma * In);
(*m) = (nr * (*m)) + (gamma * mn);
(*n) = (nr * (*n)) + (gamma * nn);
}

return 0O;
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Sequential [¥] ##] ¥ £ ZEMAX\Samples\Sequential\Miscellaneous\MEMS DLL Sample.ZMX .

Non-sequential [}J4]¥7F ZEMAX\Samples\Non-sequential\Faceted objects\MEMS device.ZMX. i

2% Manual H' Chapter 11 SURFACE TYPES [1] User Defined/Sample DLLs

P4 Adobe Acrobat Professional - [ZemaxManual pdf]

% Ele Edit Yiew Document Tools Advanced Window Help

=) Print (B Email i Search

X open @ [H

| ““‘]:T Select Text - (@ |- -

0 OO e

ECreatE PDF - " Review & Comment ~ S Secure ~ ZSign = [y Advanced Edting -

- @ 0% £#a IgHov\rTu..? -

EE Z¢ Options + x
[ Standard i
[ Supercanic
(35 Tilted
[ Taroidal
124 Tarcidal Grating
124 Taroidal Hologram
124 Taroidal NURBS
EH] User Defined
% The UDS DLL
4 Refractive and reflective UDS DLLs
4 Gradient index UDS DLLs
[ Difffactive UDS DLLs
[0 Lenslet arrays using UDS DLLs

[0 User defined suface apodization u

l Pages ‘I Layers\l Signatures \l Bookmarks

[0 Polarization and costing data using

Sample OLLS

Numerous sample UDS DLLs have been written and are provided as both a ready to use DLL and as C source "

2

code for study and modification. The easiest way to write a DLL is to find one mest similar to the one you need,
and copy and edit the C source code file as required. The following table lists the DLLs available and a brief
description of each. Note that although the sample DLLs have been tested and are generally considered reliable,

they are provided "as is”

Chapler 11: SURFACE TYFES

SAMPLE UDS DLL'S

[ Error handling and UDS DLL name Description
[ Sample DLLs US_ANAMR Anamorphic asphere. This aspheric surface is defined by the following expression:
£z [ Wariable Line Space Grating 7= o =or
5 = d
£ {13 Zemike Fringe Phase 1+ 1= (1 + B el ) — (1 + B 6t )
8 [0 Zermike Fringe Sag 2 2.2 2 2.3
ezl +AR[(1-AP)Y +(1+4AP)I"] +BR[(1-BP)X +(1+BP)I"]
[0 Zemike Standard Phase
[l Zernike Standard Sag ~ CRI(1-CP\Y +(1+CP)F']' + DRI(1~ DR\ + (1 + DR)F|’
[ Zane Plate
[ Chanter 17 NON-SFOUFNTIAL COMPO | 118 AMAGD Annular senherie cirdfara Thie cirfara ie dacerihad in the nanar "Annnlar surdacses | 2
4 > - 0,48 % 10,99 1in 4
[4 4 o888 b bl O

7] 2% ZEMAX Manual [¥] Chapter 12 NON-SEQUENTIAL COMPONENTS 1] NSC Objects,

MicroElectroMechanical System (MEMS),

ERRER 8=
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P4 Adobe Acrobat Professional - [ZemaxManual pdf]

oo Fle Edit ¥iew Document Tools Adwanced Window Help

X open @ [H ) print (B Email @ Search - T Creste POF v ) Review & Comment + () Secure + # Sign - (] Advanced Edting +
j‘ T setect Tet - L I T IR B L o S e e S
» i § S Options v x Lenslet 2 A rectangular shaped lens object with curved frontand back faces. | 323 2
= = This abject can be used to model an array element A
g =[5 Chapter 12 HON-SEQL
= MicroElectroMechanical | An ﬂrra{ofﬂatfﬂcets (intended to be made of material "MIRROR") | 323
5 [ Introduction System (MEMS) where the individual facets may be tipped about any of 3 angles
[ Paraxial data and ra: The facets may be addressed either by rows, by columns, or by
~ individual pixels.
a [ Optimization with NE
3 Null Object A non-existent object. This is the default when new objects are | 324
g #05 The two methods of inserted into the NSC Editor, and is handy to use as a place
in [0 Owerview of NSC ray holder.
,: B[ Ovenview of NSC ray QOdd Asphere Lens A rotationally symmetric lens with up to 12th order odd and even | 324
b power aspheres on both the front and back faces.
z
- [0 The use of facets Polygon Object A user defined % eneral polygon object which may be open or | 325
[y Detectors closed, and may have refractive, reflective, or absorptive faces, or
8 a mixture of these types of faces
o [ Sources
. Rectangular Corner A comer composed of 3 rectangular surfaces 325
[ Object Placement
[y Refraction and reflec Rectangle A rectangle defined by a width and height 326
[ Diffraction from MSC Rectangular Pipe A four sided box. 326
[ The object properties Rectangular Pipe Grating A four sided box with a grating on the side faces. 326
Defi th: i
[l Defining paths using Rectangular Roof A roof composed of two rectangular surfaces meeting atan angle. | 327
124 Defining a Scatter Tc
g 4 User defined apertun
z 301 Chapter 12: NON-SEQUENTIAL COMPONENTS
£ 4 Coating and scatter
o B[ Polarization and thin
ey
(14 Scattering
B[4 Bulk scattering b N o = B
O Coherence length ject Name escription age
1T Mafinine RRIN madiz | Rectangular Torus Surface A section of a rectangular torus which defines a surface; open at | 327 ~
< > A B49x10.990n <
4 4 33mofesE b bl ©
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A B7E ZEMAX B2 —MREZRARLN E, FHEFR— RIS EMN) ER ik (R ik
#ot, MR RE AT RETE Lens RINBOLMAEEEE L, LRI Z /N HERERE), MR

BREZERREEZAM?

Answer :

ZEMAX W LIS IREER ARG b, wfLIEE S M a5y Ah gt —3Rifl ERA% Coating
Jf Define K HZEE, Wt @R B — RSB, i HAn] L E AT &
Ji i Surface K/h. & T M HAEEA MWW, nf LLF A Analysis->Illumination->Relative

lumination >R X BT 52 58 11U % HAH X FE RE 9 Aii

al 4: Relative Illomination

Update Zettinge Print Window Text Zoom

L.

RELATIVE ILLUMINATION
W o koW oo koW

=
=
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1@, pa
¥ FIELD IM DEGREES

EELATTVE TLLUMTHATION

A EIMFLE COOKE TRIFLET.
TUE TUL =& =ZPa5
WAVELEMCTH: B.EER@DR g

COOKE Yo OEGREE FIELD. IMX
CONMFISURATION 1 DF 1
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Question 17 :

FAE TracePro HE . —~ LED [ X JtJ& (FIJFH SURFACE &3 fEXNBERXR), &
IR E IR T — MEEESR, AHETEEXERES ZEMAX $?

Answer :

PR AR AR RO, B UGN AN BEEALE BT -
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Fiber 5 Fiber [8] f B BE & /N T 225 /02 127um B8] BB A5 A 210G ?

Answer :

n] f145]-F Sample\Non-sequential\Fibers\Core clad fiber.zmx 25 7EXAM|Frf, Af 25—

AN fiber £F it fiber [ T, Y6EREAITIE, Y Position %4 6.127mm AT & 127um 73K, BT

LR IS AT, T HUh |2/, ZEMAX fEiEE 4 (LDE)H, 7 /R [¥) Decimals (155
IR 14 67, AR A S AR, FEAR _FIXAS budget N ] FFEIE ISR SR . BN A BoR
i) Decimals 7] 7 File\Preferences\Editors ' [t] Decimals [1 | %7 23k B 3k ¢

"" FPreferences E| g|

Decimals .

Colors1-12 | Coloss13-24 | Buttons1-16 | Buttons17-32 | Buttons 33-48 |
Address | Directories | (raphics | Mis.

Editors | Printing | StetusBar |

Color

Exponential Above: IW LDE Cell Size: Iﬁ v
Ewponential B elow: IW MFE Cell Size: m v
Fant Size: & =| MCECelSieze: 12~ W
AutoUpdate:  [Update ~| EDECelSize |z | W
Undo: Disk MuliGtep  «| TDECelSize 18 ~| W
v Show Comments MSC Cell Size: Iﬁ v
[v Usze Session Files Default Catalog: |SI:HI:|TT ﬂ
[ Allow Extensions To Push Lenzes
Reset
[ me | = =58
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Question 2:

Core, cladding A% E AR K/Ng?

Answer :

E A AIX /) Sample F1R 7, core 55 cladding FFT 5 5 A [R) & A1) FH 3k AN [R) 3 38 A4 R LT
T, core /& K5, A 1.52249, cladding /& FK3, 1 1.4645.

al 1: 3D Lavout |T
Update Zettings  Frnt  Window Zoom

BX

i—l

20 LRYDUT

CLADDED FIBER
FRI TUL & 2885

CORE CLAD FIEER 1 GAP,IMX
Cik =I= [l I
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Question 3:

TEZEMAXY, FHEE XNSCH]FresnelXt %, &AL ol fts%2

Answer -

FTF5E LU NSC 1] Fresnel X}%:, ZEMAX A Gt SLBA 61, B4
Samples->Non-sequential->Faceted object, H A 5 MHKR AT 1652, 4354 : Fresnel lens
cylinder structure.zmx. Fresnel lens from table.zmx. Fresnel lens ideal.zmx. Fresnel lens radial

structure.zmx~ Fresnel lens unfaceted table.ZMX.
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Answer :

Sequential f¥){5]F-{F ZEMAX\Samples\Sequential\Miscellaneous\MEMS DLL Sample.ZMX.

Non-sequential 4] ¥ 7E ZEMAX\Samples\Non-sequential\Faceted objects\MEMS device.ZMX.

i 2 2% Manual Chapter 11 SURFACE TYPES/User Defined/Sample DLLs /¢ Chapter 12

NON-SEQUENTIAL COMPONENTS/MicroElectroMechanical System (MEMS) .
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AL AT LLFE NSC Editor ] Object Type 11

), M Poly Object, #AJ57E Data File Hi%
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(LA NSC with Ports 8¢ NSC without Ports [ /5

PRISM45.POB, HlIn] ik H M, AR5

ERF BN RERR X, Y, Z HIAEE, BRI GRIBOR T (Scale) 4o

"" Object 1 Froperties

GRIN | Diffraction | Sources |

Type | CostingfScatiering | Bulk Scatiering |
Type: |F'0I5J Object

[rata File: FRISM45.POR

r File: |
UDASeale |1

Opacity: 100% b
ObColor. |Defaul Colr =

Fow Color: | Default Color -

Conzider Ohjects: |
™ Usze Conzider Objects ‘when Spliting
[ Raps lgnore This Object

[ Use Global ¥vZ Rotation Order

[ Ohject |z & Detector Show As: J
[ Da Mot Draw Object [ Draw Local Axis
v Fast Ray Trace [Slow Update)
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Question 6;
8 FH Illumination/Illumination 2D surfaceff, HI—ix{E 8 "CANNOT COMPUTE

RELATIVE ILLUMINATION ACCURATELY", i#8— F&4t4 a5 ?

Answer :
ZEMAX "', WAREE MR 2 L ZhEE, (HAYEAE Sequential Mode ', Analysis

HIIhged, 0] Lk FH llumination->I1lumination 2D surface

¥ 4: Illnmination Surface
Update Settings Print Window Text Zoom

1. 0804
@, Ie0d
@, se0d
@, veod
0. cona
@, SPad
@, Hpoad
@, 23p2a
@, 2p0d
@. 1 Bog
@, eed

EELATIVE TLLUMINATION. 20 SURFACE
EVEN ASPHERE LENG: SEE SYSTEM, GEWERAL, TITLE/MOTES
TUE TUL Eb =2Pd5
B.EE@d TO P.EE@@ ax AT @.6BPRR CEL,
SIDE 15 2P.@0ad HILLTMETERS, &4 BY &M FIKELS.
EFFICIENCY: 1.ddHB EVEN ASPHERE . ZMx
CONEFIGURATION 1 DOF 1

a\ Image Analysis->Geometric Image Analysis >k #5 B 18 73 B ' 86 168 775 21 % 21 442 1111 1) e i
THIE, MKEEBE AR AL OGS 38 328 BIEAT 11 I G D 41K
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al 5: Geometric Image Analysiz E| @| E|

Update Settinzz Print Window Text Zoom

IMAEE DIAGREAM
EVEM ASPHERE LEWS: SEE SYSTEM, GEMERAL, TITLE/MOTES
TLE TUL Zb_20d5
ECALE OAR IS 1d.@PPB MILLIWETERS.

FIEL0 FOSITION: B, BAO@ OEG
E%EEND: 199 BBy, TOTAL POLER: L. B9OE+EER KATTS

EVEN ASFHERE . ZMMx
COMNFISURATION 1 OF 1

FHFIHE, F7#7E Non-sequential mode ', AR & MLl Detector _FIF1G D2 fEUHH
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Question 7;
BAEM I —T ZEMAXIJRETF [)Nonsequential G REE RS, & 24T 5 TrasPro I
ASAP M BhRER A RFE?

Answer :

LLR o2 ZEMAX fEAIH] NSC it m it s 2%, e L0, Dozn] A L Th fg

R

1. Bk CAD SUERE, FHHBOFME, FARABHEE, sl af g, H—
FB5 1 LA ZEMAX A5 5 B4 K] Object SRR, AN £ e i) 7

2. Bk CAD TR, 2B A K Object #14 [F]—> Object. #f)ilfiiit, #+ 3 /i Lens # 47
—> Objects, WIAIFIZRIN Coating WITCIEA BN, 3B M EosAT b A B —
— F Imported, JUJA] 4G5 B ) 7L

3. ZEMAX K NSC Dy HAT R, —AACHUR AT N T e IRy B, et A,
FrAar it Basi M, JoHEET LED (RS thZkmt . H R Teios il .

Peri:

1. HRGEARK, WHH NSC KL 7 S PRod SR 45 5

2. AXELELTAL. BIETX) Object IS BRLBAT AL IF 4k e HE A

3. HARAEHI(Mixed Mode), #EAEM SC 6, HE ML Prism 5% Lens Array... 2525 1)
AT R U TR/ EHE S (0 5, RT3 NSC SRsE S, LU OIE DGR 1 M (F 4 2

H] Coordinate Break #[fij 8}, Multi-Configuration Editor > 7 Bl 37 A5 7Y)
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Question 8:
FEBHIEPNHEERRRE RN, MAFEMETER, BEREEEHZEMAX NSCHE

KN EIRB 2B E IEFH M TraceProif T/ K, Zemax NSC i EFTEZAEFFEL 2L R B

BARBEEDSMZARMGE, REM M TracePro BT UBERHZEE...

Answer :

JLA I, Lens Design #if#1] ZEMAX, ZHOG T BB SR ) J5 BOG % 017 1L
{§i[f] TracePro. 54> &K I TracePro 1] Ll Import ZEMAX ¥ 158 5 i8Sk A1 CAD 1 52 LY,
PPN G2 SR RN BOGUR S, A nT BEAT R IR HBE 20 #T o ZEMAX 19 NSC LI EUE 27—
T MAERTE, 22T 5 TracePro AL, HHIJFEAIEATIXAL 1 HLER
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Question 9:

Wf7E—surface & (W%%), WERNRKHECPLS5ED), ERAGIER, E
semi-diameter NFE)A AN FIKIRE R, FIIIXBKIZBELMDVD COEZE—Y5E, HHRERN
HZ0.6mm, REHGHXKexample, BRR7ERRME Bzl E?

Answer :
A DL, AN EA I, EE I B —5 0 Y aperture, 4R A—#84> FIRATET aperture

BT 454 o
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Question 10:

A N B IMPORT %22 ZEMAX?

Answer ;
HIEENIE

HREERB(LEBEBRAA
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CAD A4 import #& 1] Object Type, &% 56F CAD #2)¥ 17/, IGES. SAT,

STEP FfE—Fitg =, HIEIRY4 K IGS. IGES. SAT. STP. STEP F[AE—F, 5 Wi msc

1 F) Zemax\Objects I SCAESE W, T JH ZEMAX, #4F Object Type i£#% " Imported", F Data File

(f ~ ks, BIUR & 2K CAD A 44

§] Object 1 Properties

| CostingfSeattering | Bulk Scattering | GRIN | Diffrsction | Sources |

|E><TF'DLY STP

Type: |Impurted

D ata File:

-

v {28 s
Dpacity: |1DEI‘Z j
ObjColor  |Defaul Color =)
Fow Color: W

Conzider Objects: |
[ Use Congsider Objects When Spliting
[ Rays lgnaore This Object

[ Do Mat Draw Object
[v Fast Ray Trace [Slow LUpdate)

[ Usze Global 32 Ratation Order

B Shaow As:
[ Draw Local Axiz

=

ji:n3 | HuiH B

FERE tIEAE

TEMRSZAE

, BERMEOTUESN, +ERIB G LIRS EE

#b4 : 200030

E-mail : sales@infotek.com.tw
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Question 11:

15 Al ZEMAX 275 0] LAMf & HID 4T fIEC G 2.2

Answer :

1. ZEMAX nJ L Source DLL [#)J5 30K A/ 2T HID ] (RS Y6 gk, 5yt 0 /5 BT e o' ih 2%
5 DLL A6 e br s =X, AR TG 0 D) 11 DL 327 o I 0l 4236 728 T 19 1 2% o
( probability function ) I} ( [AI2k Non-Sequential mode J&LL Monte Carlo 77 2O 28
), AEE SOCEIB ) EXSIRE AR, AT L2% ZEMAX #1211 Objects  DLL

PR Sources 1 fiberl.c HIARMER] FFEF, R4 Wi[ 325 source code.
2. W LA Source File 177 2T Y5 &8 2 £, 40 Radiant Imaging [¥] ProSource SKH(43 HID
MIECE 2R, Jie e ZEMAX A% ( IX 5N w)a] U 3% 1 07 =030 4 1m0 e U5 i e '

ek ).

DL A ZEMAX ZE SR E ORI By =, Rtz

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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Question 12

7E ZEMAX 9, NSC W& it R 73 A5 & 15 B W Surface Types B [H 1) Gradient3 —#¥,
] LRl & il A 20 A 2

Answer ;

76 NSC o, #4588 ] LUIE A Gradient 3, Aik & AFE Object Type 11, &7 7E Object Type
YA, SRJEIESE GRIN [FR%%, /4)i% Use DLL defined GRIN media, #XJ57E DLL [{) F il
PEHLHESE GRIN3.DLL, a8 kI T 7 &80 2 L[] Surface Type "' Gradient 3 1]
AE, BT NSC RECK I SC — Rt 2 1 i S8 AR 1l 1) 4347

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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Question 13-

7E ZEMAX 1, &R {7 7E NSC with Ports 15T, &2 NSC i) Ports i EGH, LA
R~ & X R A 2

Answer :

>

14 L 75 3| Lens Data Editor #7[%) NSC Surface Type #', 7F Draw Ports £~ R4 "3", BiA]

27 Ports 3 A6 Hl

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH
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Vi v }l_'jggi
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ap!
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(Analysis)
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Question 1:

dnfar e v BRI B4 2 B LR ?

Answer :

%1 Coordinate Break A LU BB EbR . 4 N KR, FEAREHIRIED CRE BUJSIMA
KIMMA Coordinate Break )31, I EACEANMAERE, RIA TR PRSP INA B 3
S

Edit Solves Options Help

furi: Type Comment Radius Thickness Glass Semi-Diameter Conic ~
OBJ St.sndardi Infinicy Infinity 0000000 0000000
1| Coordinate B. . 0.000000 = 0.000000
sTO* standard| Infinity 10.000000 1.000000|U 0.000000
3| Coordinate B. . 0.000000 = 0.000000
4 Standard) -10.000000 -4. 836022 M| MILROL . 500000 0.000000
IMA Standard)| Infinitcy L 4.44082ZE-01¢ 0.000000
w
< | >

B Lens Data Editor E@@

Edit folves Options Help

Surt:Type Decenter X Decenter Y Tile About X Tilt hbout T Tile Abous 2| Order ~
oBa Seandard
1[Coordinate B 0_000000 1500000 0_0o0000 0_0oonan 0_poonon H:_
50" Standard B
3| coordinate B.. 0.000000 -1. 500000 0.000000 0.000000 0-000000 0
14 Standard
L Standard
b
< >

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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—

Opdate Zethngs Prmt Window  Text Zoom

-Fl-r- 1: 3D Layout I_| G‘.L
|

=]

a0 LAYaUT

LEMS HRE NO TITLE.
MOM FEE 2 ZBoY

R, ZMx
COMFIGURATION 1 OF |

HEMZ SIEAZE
BERKSOTLED, tEHHLURMERSNEHE
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Question 2:

Jn e L BT A BT BE A 2

e y s

Answer :

i%1d Coordinate Break 7] LA ELHURHEE bR . W R B T, AEARBURIRIZR T CRE) A A
KIMMA Coordinate Break (381, I EAKMURHAERE, RIAT-FHIDG FR R SE o in AR} 5=
gt WIERMRS AR R M5E R .

#} Lens Data Editor
Edit Sobes Options Help

Surf:Type Comment Radius Thickness Glass Semi-Diameter Comic -~
0BT standard Infinicy Infinity| 0.000000 0.000000

STO* Standard Infinity 10.000000 l.000000|T 0.000000
Z|Coordinate B.. 0.000000 - 0.000000
o Standard —lD.455EE3 | W -5. 044686 HMIRROR| l.500000|0 0.000000
4| Coordinate B.. 0.000000 - 0.000000
I Standard| Infinity| - 0.122000 0. 000000
&
< 3 .

Edit Solves Options Help

Surf:Type Decenter X Decenter T Tilt About X Tilt About ¥ Tilt Ebout Z order -
0BT Standard I
3TO* Standard
z[Coordinats B.. 0.000000 0. 000000 -15.000000 0. 000000 0.000000 d:_
ar Standard ]
4| Conrdinate B.. 0.000000 -1.305661 -30.000000[ P 0. 000000 0.000000 [
IHA| Standard
v
< 3
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LEMS HAZ HO TITLE.
MOM FEE 2 2P@Y

B, ZMx
COMFIGURATION 1 OF L
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Question 3:

YRR BE B AR A BRTET P02

Answer ;
BB E, R Feld Angle (OB E, B A BEHHBIRDE

Field Data

§ " Object Height " Parax. Image Height " Real Image Height
Field Mormalization: |Hadia| j
lze =-Field 'Field Wieight WD WOy WK WEY Wk
V1o |-30 |1.0000 |[pooooo |oooooo  |ooooo0 |O.00000  |0.00000
oz | | | | | | | |
3 | | | | | | | |
4 | | | | | | |
s | | | | | | | |
e | | | | | | | |
7| | | | | | | |
e | | | | | | | |
3 | | | | | | | |
[~ o | | | | | | |
1| | | | | | | |
[~ 12| | | | | | | |
| ak. LCancel Sont Help
SetVig CIr Wig Save Load
) Lens Data Editor EEX
Edit Z2olves Options Help
Surf:Type Conment Radius Thickness Glass Seni-Diameter Conic ~
DBJ‘ Standard| Infinity| Infinity Tnfinity| 0_nnnann
STO Standard Infinity 10.000000 Z.500000 0.000000
g 0.000000 - 0.000000
2 Standard —10.000000 -4.887966| V| HMIRROR| 2.676830 -1l2.084996 |V
4| Coordinate E. . 0.000000 B 0.000000
Ina Etandard Infinity - 0.6531le8 0.000000
£ | > =

HEMZ SIEAZE
RE, BERESOTLED, TREOBLURBSNES

STEMR

NI
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#) Lens Data Editor E‘E]El
Edit Solves Options Help
Surf:Type Decenter X Decenter T Tilt About X Tilt About T Tilt About Z Order "_‘
0BT Standard| |
aT0 Btandard
2| Coordinate BE. . =5 773503 0.000000 0000000 0.000000 o
2 Srandard __
4| Coordinace B. 0. 000000 =2.000000 0.000000 0000000 0.000000 o
INA Srandard
o
< | >

S0 LAYOUT

LEM= HAS WO TITLE.
MOM FEE

F 3 =ZPay

C. M-
COMFIGURATION 1 OF |
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Question 4

HREERB(LEBEBRAA
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KRFTE Analysis T H 1 Spot Diagrams FI-&TNEE, X THREVENETRAFTHLE
A, BANRE R, %I K standard KL EEE LB R (S, RAR
B RGEEKA EZMALEE . PLE T Spot Diagrams HI-&- I8 XT T-465 3k ) BAR & T2

Answer :

Zemax H7E Analysis 1T H ] Spot Diagrams [P I0EE, X THE P AT R G H 11

YA, POARIE R g e FAre i, prid

i 22 H paraxial [HKf e S8 A2 LU A BEVEMY

XAEbR.  AWEHISERE, RMS radius HMEIEA S8R, P RAFRREAT — 28U AL BE . IO AN
Al R GEMESRAAE, BT UXAME 1 R AA R NI A SES AR BT G0 AR

£1 2: Spot Diagram

Updste Settings Brint findow Text Zeom

10pa. 0@

IMA: @.D2B MM

SURFACE: IMA

IHR: 4,997 MM

& EHBE

= @, 6563

IMA: 2,458 MM

SFOT DIRGRRM

BY UNLTS ARE HICRONS,
1 7

1008

TA.6BB 75,993 93.BM
122,085 190 75e 292 BYT

REFEREMCE : CHIEF RAY

\‘

Ji*(DFTIES DESIGNY DA “FI3B-A.ZMK
CONFIGURATION 1 OF 1

FERE tIEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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Question 5:

BAIEFK Semi-diameter [H 2, RIALGHIICLBETE T, MAHEHK?

Update  Settings  Print  Window  Text  Zoom

Answer :

A%t Field Data H1[1) Set Vig 1& 1IE1M 262k

ﬂl 1: 3D Layont

Update Settings Print  Window Zoom

N
N/

L.

30 LAYOUT

LENZE HAZE MO TITLE.
FEI TUL & Z@BS

IEMAX- 4 E- A R-P19,IMx
CONFTCURATION 1 DF 1

HEMZ SIEAZE
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Field Data

Type: © Angle [Deq) * Object Height " Parax. Image Height " Real Image Height
Field Marmalization: lm
Uze  ®-Field 'Y-Field weight WD WY WO VEY WAN
V1o [ [1.0000 [0.00000  [0.00000  [O.09265  [0.09265  |0.00000
2| | | | | | | |
rs | | | | | | |
4 | | | | | | |
rs | | | | | | | |
6| | | | | | | |
7| | | | | | | |
s | | | | | | | |
rs | | | | | | | |
I 1o | | | | | | |
o | | | | | | |
1z | | | | | | |

LCancel Sort Help

Clr %ig Save Load

ul 1: 3D Layont

Update  Zethngs Print  Window £0oim

L.

30 LAYOUT

LENS HAS NEI TITLE.
FEI TUL &

IEMAx- 4 &- A R-Bi8,IMx
COMFICURATION 1 DF 1

EfE GIE
RENRERE, FERASOTLED, TENALURTRSNEE
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Question 6;

HREERB(LEBEBRAA
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XEE w-BENIWE SR, W8 H = height 1 W = width of the u-lens. Rc = radius. Rc

= (H"2 + D*2/4)2H. C = curvature = 1/Re, F85€ conic =-1, RIRMLHFRIEEEITG?

Answer :

FOLAEH ZEMAX 58RI R, B "z=c * 12 / (1+(1-(1+K) * ¢~2 * r°2)M/2)" T FE a2«
fif c, IR R=1/c~2.188. FtH Excel Kifr ZEMAX (W% RE, B mEEIE 18k,
It AFRAIA A AR AT LA FH X S5

Surface Sag

SURFACE SAG MAP
Surface 1.

Center point is:

000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
487419E-001
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000

CcooooOOOOMOCOOCOOOOCOOOOGOOOO

Update Settings Print Window

000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
000000E+000
335371E-001
107237E-001
929507E-001
203139E-001
72717E5E-001
701333E-001
7Z7175E-001
203133E-001
9z9207E-001
107237E-001
335371E-001
000000E+000
000000E+000
000000E+000

Units are Millimeters.Pupil grid size: 33 by 33
17, 17

0.000000E+000 000000E+000 000000E+000  0.000000E+000  0_000000E+000
0.000000E+000 000000E+000 000000E+000  0.000000E+000  0_000000E+000
0.000000E+000 000000E+000 000000E+000  0.000000E+000  0_000000E+000
0.000000E+000 000000E+000 000000E+000  0.000000E+000  0_000000E+000
0.000000E+000 000000E+000 000000E+000 .000000E+000 & 183322E-001
0.000000E+000 000000E+000 000000E+000  €.132639E-001 & 600468E-001
0.000000E+000 000000E+000 18332ZE-001 §.600468E-001 §.068Z36E-001

0.000000E+000
0.000000E+000
6.208663E-001
5.879224E-001
5_6004658E-001
5.372394E-001
£_19E004E-001
E_068296E-001
4.992272E-001
4.966931E-001
4.99227ZE-001
5.068236E-001
5.195004E-001
5.372394E-001
5.600468E-001
5_879224E-001
6. Z08663E-001
0.000000E+000

335371E-00L
904565E-001
524443E-001
195004E-001
916248E-001
668174E-001
510784E-001
38407EE-001
20805ZE-001
28Z710E-00L
30805ZE-00L
384076E-00L
510784E-00L
688174E-00L
916248E-00L
195004E-001
5z4443E-001
904EEEE-00L

701333E-001
271028E-001
290206E-001

o

o

o

o

Ll

&

s

5.118373E-001 4.586803E-001
4.688174E-001 4.156003E-001
4.308052E-001 3.775821E-001
561467E-001 3.979613E-001 3.446442E-001
282710E-001 3.699856E-001 3_167685E-001
054637E-001 3.471783E-001 2Z_5339612E-001
877247E-001 3.294333E-001 Z_762222E-001
7FE0E39E-001 3. 167685E-001 2 63EE14E-001
€74E15E-001 2.031661E-001 Z.EE5450E-001
£49173E-001 3.066313E-001 Z.534148E-001
£74515E-001 3.091661E-001 Z.559¢30E-001
750539E-001  3.167635E-001 Z.635514E-001
877247E-001 3.294393E-001 2.76ZZZZE-001
054537E-001  3.471783E-001 2.93961ZE-001
292710E-001 3.699856E-001 3.167685E-001
561467E-001 3.978613E-001 3_446442E-001
890506E-001 4.308052E-001 3_775881E-001
271028E-001 4.688174E-001 4_156003E-001

Mt d b B R d A EAELEN N NHOOO 0D OO
J R A N A =N == NN

R O N N O O N -]

000000E+000
000000E+000
000000E+000
33ERT1E-00L
701832E-001
118979E-001
585308E-00L
1053Z0E-00L
€74515E-001
294392E-001
964353E-001
686197E-001
458124E-001
280732E-001
1E402EE-00L
07800ZE-001
05ZE60E-00L
07200ZE-00L
1540Z8E-00L
280732E-001
458124E-001
€8E197E-00L
964353E-001
294393E-001
€7451EE-00L

N O s e i N R R A )

EEX

000000E+000
000000E+000
000000E+000
S04E6EE-001
Z2710Z8E-001
£88174E-001
156003E-001
£74515E-001
243710E-001
263587E-001
534148E-001
255332E-001
027319E-001
8495928E-001
723221E-001
€47136E-001
£521355E-001
£47136E-001
7232Z1E-001
249928E-001
027319E-001
255332E-001
534148E-001
863587E-001
243710E-001 &
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Question 7;

MIRIE SHSRE T insert NS component J5, NSC LI K & HILZE layout Z ', Y5 tracing
HEAZERW, ZWTHA R NS & S RE—&HTR? T2 ZEMAX ToiEMEIXAK
Gy ?

Answer :

PR A T B AR 1 1) 2, 3 B J PR R A 8 AE A ) Miixed Mode (B} NSC with ports) B,
TEBE NSC XM RN AT E, FTLAA 223& i Layout A (K1 F] NSC X %, HEITGZE IE#G.
I LLZ % ZEMAX 1615, LUME T fi# Mixed Mode B E 53, U ARAE
Samples...Non-sequential...Miscellaneous...Demo 1.ZMX H1 Demo 2.ZMX.

VR, 0T LAFERE 2 & Non-Sequential Component 3R [HI#% I, #kF|—+:4 Draw Ports?fF 4+,

RSB0 3", RIAIE BIREPT I EL NSC L 5t yalf .

Draw Ports? = 3

L
Bres tusnar T

m:: Eﬂl&iLln:l;?_ gﬂﬁ _Jl-;_lllglu LePSIEIALTON Tra
20043719 EHERAE 2003 SRR R IR A 1
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A& IE . Laser System ] red beam?

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030
\ TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http * // www.infotek.com.tw

#) 2 3D Lot 2 =181 x|

Update Settinge: Print Window Text Zoom

20 LAvadUuT

LENS HAS WO TITLE.
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Answer :

M*Red beam. ZMX* I SCAAFAN, G2 ABESTAEVR T MIRROR L.
JIT AR s 2505 A& T it {5 L Coordinate Break
1)K OGER IR 43 D SO Ee BB T, I ARG I I SOl TIB IE, BAREIXFE I 4 Ao L
BT
) FAIBAEA I E T, A T MR, X EABER), PO ERE T4
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Question 9:

Zemax 1] Huygens PSF J& BRI RIS ISR M0vt 5, FEA S A 2122 i v S BT oL,
BT Ll Huygens PSF W i% 28 & KM= NA Y5 PSF BiHE. IER R R TR E&E
7. %h bR S A ?

Answer :

ZEMAX Frfe i)y 2 M Joik HEANHE PSF [¥) Peak {8, I LAE S5 0 %2 i+l Huygens PSF
(KB A DhRe LI Text 4, DMEZHFEAIEUETTRL, 285 1 Copy Il Excel 142Kl 1652%
LU

= 12:80IL
=L #sWATER
= BRE
——
mm Ewrtrip TR I d
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Answer :

AR AT SR 2 HEAE "aliasing" (R FL), T T R I BT A8 FH 0 55 S 6058 - f X=13.43,
Y=7.36, LG H AT SR UL, HAGURSE R Eal NS 200 4.477122922°
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Question 11:

T {5 F DISC X A4 ?

Answer ;
R4 ZEMAX M F M, X T DISC 1k b
[ 22 I HEIK IR AE. (Distortion,calibrated.) i3 AF L AR AR AR, IR IR 3 f-theta
Bk iz E AR A

) Lens Data Editor EEX
Bdit Sobes Options Help
Surf:Type Conment Radius Thickness Glass Semi-Diameter Conic ~
[u:zhy Standard Infinicy Infinity| Infinity 0. 000000
STO Standard Infinitcy 20.000000 Z5.000000 0.000000
z Standard —Z00. 000000 20. 000000 BE7 34.786919 0.000000
2 Standard —Z000. 000000 20.000000 44.385811 0.000000
4 Standard EZ000. 000000 z0.000000 SFLe E9.6Z5Z4E 0.000000
& Etandard =Z000. 000000 Z0.000000 g5.46066l 0.000000
& Etandard Z000. 000000 Z0.000000 EFLe 79.4431%¢ 0.000000
7 Btandard -407_ 440315 F 700.000000 82.290240 0. 000000
TIHA Srandard Infinicy - 330.431380 0. 000000 b
¢ 5
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ZEMAx- 1 B- £ R-B27-1,IMX
Cih, = O

) Merit Function Editor: 1.918122E-001
Edit Tools Help
Oper § Type [ wave | dbsoluce | I ] [ rargee | weigne | walue [ 5 Comcrib |
1 DISC | 1] o [ | | o-oooooo| 1.oooooo|  o.1s1siz] 100.o000000
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Question 12
H\—T, BT Coupling Efficiency, ZEMAX & EEH L ERMBM M ThEE, 7 ATHE
HWANAG S B FAMERIPR(Loss), BAERASH? WA ER/E?

Answer :

ZEMAX ', WATEE T ks E 2 b D)RE, HA7EAE Sequential mode |, Analysis
FIThaerr, %] Lk H Ilumination/Illumination 2D surface BY, Image Analysis/Geometric Image
Analysis (Settings #13% Show False color) K #5 B #4347 21 b 3] 8- 2442 1 1 RS T, 1K
TR IR EOR A HOGZIB B BT IS KD D34 Kk, AHIA ML, #7%57F Non-sequential mode
T, AR R Detector I [F))G IR I
J345,  Analysis/Universal Plot 1] DL K2z 21 2F deceter/tilt J5 AR A R0CK, X NT Fiber

Coupling MJEUH

File  Edtors  System  Analysic Took  Reportt  Macros  Extenzion:  Window  Help

NEWIJ\_‘D_py. sav ) upd )@ Fie ) Way) Lay ]Ey' Ray;\l\]ly\sll) Mt ) \P_pl)\lili) Len ) Sys |

Edit Selwes  Options  Help

Suri:Type Comment Radius Thickness Glass Semi-Diaweter Comic
(u):h) Standard Infinity Z.000000 0.000000 0.0o0oc
1* Scandard 1.000000 1.000000 EH7 1.000000| 1 0_0nod
ST0 Standard Infinity 1.000000 EH7 1.000000| U 00000
% Standard =1.000000 1 BR306E|T 1.000000(T o_oooc
d|Coordinate E.. 0000000 = 0.000000
IMa Standard Infinity - 0.1E8223 o.oooc
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Question 13-

SCAFR) 3D BITATF, EARMARE?

Answer :

AT LALE 3D 8] | A Setting, HEATUNR WE,

3D Layout Diagram Settings

First Surface: - Wwiavelength: m
Last Surface: Iﬂ Field: Al -
Mumber of Bays: |3— Scale Factor: 0.000000

[T Delete Vigrnetted Fiay Pattern: Fan =

™ Hide Lens Faces Fatation = 0.000000
[” Hide Lens Edges Raotation " 0.000000
[ Hidex Bars Fotation £ (0. 000000
[” Suppress Frame Color Rays By: Figldz =
v Square Edges Configuration: Current =
[ Fletch Rays Offzet 0. 000000
[T Split HSC Raps Offset " 0. o000
[T Scatter M5C Fays Offzet = 0.000000

Ok I Eancell Save I Load I Rezet I H

L FRLAL

xI
o
o

RG] LLE R K, PLETEE ARG 2R OB MRS W E A 700mm, ‘BTt
KT TERMRE,
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Question 14 :

Faraday cell 2Ktk AL 75 [ Bes% 45 B, 15 2B FAER PAA Jones matrix K45 HE?

Answer :

XFFAN e 45 BEIP) Faraday cell, n] LLH] Jones matrix = (cos45 sind5 sin45 cos45) K& o
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Question 15:
22 f# A Ilumination/Illumination 2D surface i, HIL—AMERIE R "CANNOT

COMPUTE RELATIVE ILLUMINATION ACCURATELY", i%H— FRAH A a8 ?

Answer :

JEUT BRI A 24 85 1) R GG 2l K sl (K AR G Hh b g B b o, 2 it il J 117 L )
WHH M43 %, 95T Relative Illumination 1) 5€ X 7 2% Manual Chapter 7 ANALYSIS
MENU/Illumination. 145 5k #53 Settings H1[%) Use Relative Illumination )2 S5 8, N4
Wefn B AN KA, HATY AT SARG () HE B 5 B 20 A17, TX AR AN R A 1 s SO PRI,
BRI 25 57 15 2) 1k Use Relative Illumination I, 20 7+,-0.001 ity, B L2558 2 Rl
A LA AR 7 RO 5 28 G (AT G SRR 20 A1

F14b, ZEMAX X T Fiber Coupling Efficiency [ 1H5H 554 W AR IE SO ] LS 22 4353
23 Samples\Sequential\Interconnects\Ball coupling.ZMX 5 Samples\Physical Optics\Fiber

Coupling.ZMX,
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Question 16

IRAE Tracepro T EL—A LED M &EUE (FIH SURFACE B3 A BEXREKRER), &K
AR E RDBIR R — MEE B R, AT R XGEKES ZEMAX H?

Answer :

APREOGIRIEAZE ZEMAX Y, ABAEFP A PR AT mOe IR R DGR, BeA st
AREALE B -
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Question 17

EHIRZEIHTEE] Change of Focus HEZ )G, AT RIEMMNE , REF LEHEER
HHA&RN, $AJ5F System Data -—— Focal Length ZHE 5 HREMT RN EMILE,
SRELHER, FHRXELHE, TREMNESR !

Answer :
ZEMAX {EHHAT A ZE AT, S48 (P & LA focus 1E & Compensator, T LAS 5 R 4011
Focus {7 BAE /N . 75 A Z P8 Report H, 25 H A ZEX%) R 48 Back Focus [P35, {HIXAN4L

P F1 Focal Length ()R AAE AR Rl —ME, BrElEA AN %301 .
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7E Zemax AL EH?

Answer :

HREERB(LEBEBRAA

Add *
TEL -

LM REEIE31318 71 703. 704 £
+86-021-5407-1828
+86-021-5407-1963
+86-021-5407-1978

iB48 : 200030
FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw

ANBEEARAE ZEMAX RSB, BATTnl LIRS G BB, 2 Db e S AR RIS R AL

W EJE SR o BVF AT AR ZEMAX HH IR R AT, Bevt inihiE gl L8 ASSHRIG B

F F 35 v LA H Geometric Image Analysis 80 H e I HTRFE, &8 SR AE UG RS 28R
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Question 19:

Non-Sequential T, W _EEE R EEEERAEHIE?

Answer :
K LB T 278 PEAK IRRADIANCE (WATTS/CM”2), [A] it % 7k TOTAL POWER

(WATTS), @i BB, Mol PR sBIRged R4 G D%

E.2E@R
H.7Z50
H.ZB@B

.47

2. 1588

2, 52E8

2. 1Bb@oa

1.5758

1.85@8

B . SE5BR

B . apag

ODETECTORE IMAGE: TMCOHEREMT THEADIAMCE

LIGHT PIFE

THJ APFR 1@ 2HB3]

OETECTOE S, HSCE SURFACE L

SI/E LA.00a H ¥ 10, B@@ H WILLTMETERS, FIXELS EH W ¥ 5B H, TOTAL HITE = 94YZA
PEA IRPRACOTRHMCE @ G .200AE+B@G LIRTTS.TM"2

TOTAL POWER {9 Y2LPE-BET WRTTS
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Question 20

PX. PY 2Igitld 2L ers?

Answer :

Px F Py VAL fEbx, Sl f LR g . e, SR Boe A, 1

BIrh, eI AL il o W SR AR, Dl e b b N IR G b,
AT AR SR LAR A EA

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




HREERB(LEBEBRAA

\ Add: HETECRSERIINE 78 703,704 4 : 200030

TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http : // www.infotek.com.tw

Question 21

7E ZEMAX 51, %f T Fiber Coupling H)% F 449, {7 General ' Aperture ] Object Space

NA B4 0.2, 1 Source fiber 1 Receiver fiber &4 0.17

Answer :

General [] NA J i H RGP NA, Bl NAjens - 1] Source fiber £ Receiver fiber 4 14 H NAgper »
Y NAjens = 2NAgiver I, JRPCERIA m It A REIR L 1/e72 I35 LA, (HILAE R ek H XA~
Y4, BTLL Soure fiber 1% m] %y Hi L 99.9% K EH, System Efficiency £ 0.99 447,
1M Receiver fiber ] NA W1 NAjens = 2NAgver 1, Receiver Efficiency £3# K, 1M Coupling

Efficiency = System Efficiency * Receiver Efficiency.
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Question 22

FEZEMAXH, HFENSCIRA TRMICERGR, J 7L SE SHOLIR I BER( Power )5,
HrU T b A BE R B AR

Answer :

X U HEAENSCR U N DG RGN, EBEMARFZ )G, 7 ifnikss
Analysis->Detectors->Ray Trace/Detector Control [ I BEMEIN, SR J5 7EBk H IR0 TEAE b o ri o
Clear Detectors®l, )5 rithiTraceftl, LUMEX B RGM A Fa L, LA RIEMh AL
fH.

'" Detector Control Surface 1 E|§|@

........................................................

C T Clear Detectors - |,&II -

Trace |

v Auto Update B CPU's: |1 hd

| Use Poalarization v |gnore Errors

| Split Bays | Scatter Rays
| Save Fays: |
Filker: |
Idle

Exit
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Question 23

4 ZEMAX EEE M AFK FOV HENLT RiRE, SH AT A?

Answer :

XANEREEARE T ITRFIE R A, B0 JCHRERRZE RS % IO E, L8
AL SR VF A ek sl b AN 2 5%
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Question 24 :

WfT#E ZEMAX H, FIA#TEREH B EHTE?

Answer :

INFOTEK

HREERB(LEBEBRAA

Add *
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IR = NN B RE, AT LS FH %8 — % _Conventions and Definitions, ¥4 K%
F HF E SOGHE, 5 BLECSCALAR I # . Wn RAR B B AL N TR AR IR | (A R i s

Pl fL4R ] #5255 , #F ZEMAX ) System/Field Data #1 % H, 1 1]"Set Vig"##, ZEMAX <1F

POL ARSI T v BT = N 5

Field Data

" Object Height " Parax. Image Height " Real Image Height
Field Mormalization: ’m
Use Field -Field Weight WD DY WK WY AN
V1o [0 |1.0000 |[o.oooo0 000000 |0.00000  {0.00000  |0.00000
M 2 |0 [14 |1.0000 |[0.o0000 000000 |0.00000  [0.00000  |0.00000
M 3|0 [20 |1.0000 |0.00000 000000 |0.00000  [0.00000  |0.00000
4 I | | I I | |
s | I | | I I | |
e | I | | I I | |
rz| I | | I I | |
s I | | I I | |
ra | | I I | | I I
™| I I I I I I I
o I | | I I | |
12| I | | I I | |

IQ—K Cancel Sort Help
SetVig Clr “ig Save Load
HEHRE fIEAE
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Question 25

Getpsf EU/F 1) pst ZERL TR R FFT ¥, H L7775 Huygens PSF?

Answer :
H il ZEMAX [¥] Macros {X3#2fit GETPSF, A%tX] FFT PSF, Huygens PSF [F%5kl, g

#2351 Analysis->PSF->Huygens PSF [ Text %11 .

Ql 6: Huygens PSF 2

Update Settings Print Window
Listing of Huygens DEF Data ~

File : C:\ZEMAX\SaupleshSequentialiObjectivesiCocke 40 degree field. zux
Title: 4 SIMPLE COOKE TRIFLET.
Date : TUE JUL 26 2005

POLYCHROMATIC HUYGENS PSF
0.4800 to 0.6500 f& at 0.00 deg.
Data spacing is 0.50 JE.

Data area is 16.00 by 1lg.00 J&.
Strehl ratio: 0,180

: 32 by 32
Center point is: 17, 17

Center coordinates: 0.00000000E+000, 0.00000000E+000
Values are relative intemsity.

z_378E-003 Z.6E0E-003 3. ZE4E-003 4.252E-002 E_617E-003 7.270E-003% 3 11EE-003 1.10E5E-00Z 1.293E-00Z 1. 462E-00Z 1.E94E-00Z 1. €82E-002 1.72EE-002
2.650E-003 3.297E-003 4.352E-003 5.772E-003 7_465E-003 5.375E-003 1. 146E-007 1.366E-002 1.586E-00Z 1.784E-002 1.938E-002 z.034E-00Z Z.073E-002
3.254E-003 4.352E-003 5.820E-003 7.535E-003 5_¢15E-003 1.147E-002 1 375E-007 1.622E-002 1.869E-002 2.086E-002 2.244E-002 Z.331E-00Z z.354E-002
4.25zE-003 5.772E-003 7.535E-003 5.407E-003 1.138E-002 1.356E-00Z 1.600E-00Z 1.962E-002 2.114E-00Z 2.318E-00Z 2.453E-002 Z.515E-00Z Z.527E-002
5.617E-003 7.469E-003 5.415E-003 1.138E-002 1.344E-002 1.572E-002 1.82ZE-00Z 2.072E-00Z 2.292E-00Z 2.458E-00Z 2.568E-002 Z.635E-00Z Z.700E-00Z
7.270E-003 9.375E-003 1.147E-00Z 1.356E-00Z 1.572E-002 1.801E-00Z Z.030E-00Z Z.240F-00Z 2.417E-00Z 2.570E-00Z 2.726E-00Z Z.916E-00Z 3.154E-00Z
9.115E-003 1.146E-002 1.375E-00Z 1.600E-00Z 1.8ZZE-002 Z.030E-00Z Z.Z16E-00Z Z.394E-00Z Z.567E-00Z 2.814E-00Z 3.165E-002 3.62Z7E-00Z 4.165E-00Z
1.105E-00Z 1.366E-002 1.62ZE-00Z 1.86ZE-00Z Z.07ZE-002 Z.240E-00Z Z.364E-00Z Z.568E-00Z Z.272E-00Z 3.377E-00Z 4.068E-002 4.882E-00Z 5.705E-00Z
1.233E-00Z 1.5%6E-00Z 1.859E-00Z Z.114E-00Z Z.Z9ZE-00Z 2.417E-00Z Z.567E-00Z Z.573E-00Z 3.461E-00Z 4.334E-00Z §.3%3E-00Z 6.423E-00Z 7.Z80E-00Z
1.462E-00Z 1.784E-00Z Z.086E-00Z Z.31%E-00Z 2.458E-00Z Z.570E-00Z Z.814E-00Z 3.377E-00Z 4.334E-00Z 5.561E-00Z &.776E-00Z 7.683E-00Z %.1Z4E-00Z
1.594E-00Z 1.938E-00Z Z.Z44E-00Z £.453E-00Z Z.568E-00Z 2.726E-00Z 3.165E-00Z 4.063E-0D0Z 5.383E-00Z 6.776E-00Z 7.787E-00Z 8.035E-00Z 7.698E-002
1.582E-00Z £.034E-00Z Z.331E-00Z Z.515E-00Z Z.63PE-00Z 2.916E-00Z 3.6Z7E-00Z 4.83ZE-00Z 6.4Z3E-00Z 7.583E-00Z %.095E-00Z 7.471E-00Z €.1lZZE-002
1.72EE-002 2.072E-002 Z_354E-002 2. 527E-002 Z_700E-002 3.154E-00% 4 16EE-002 £.705E-00Z 7.280E-00Z 8.124E-00Z 7.698E-002 & 122E-002 4.153E-002
1.73EE-002 2.070E-002 2 33EE-002 2. 514E-002 2. 7£8E-002 3.421E-002 4_707E-002 &£.4259E-002 7.268E-002 8.144E-002 & 821E-002 4. £40E-002 2. 620E-002
1.72EE-002 2.047E-002 Z_301E-002 2.438E-002 2_842E-002 3.675E-002 §_170E-002 &£.976E-002 &.200E-002 7.330E-00Z & 026E-002 . E16E-002 2. 112E-002
1.712E-002 2.02EE-00Z 2_Z74E-002 Z.489E-00Z Z_S01E-00Z 3.857E-00Z £ 480E-00Z 7.310F-00Z &.348E-00Z 7.698E-00Z £ 473E-002 Z.908E-002 Z. 172E-002
1.706E-002 Z.016E-002 Z_Z23E-00Z 2.486E-00Z Z_974E-002 3.924E-002 §_E90E-00Z 7.421F-00Z &.388E-00Z 7.602E-00Z £.z11E-00Z Z.730E-002 #. 237E-002
1.712E-00Z 2.025E-002 2_Zz74E-002 2.485E-00Z Z_901E-002 3.857E-00Z 5.480E-00Z 7.310F-002 &.348E-00Z2 7.698E-002 5.423E-002 2. 908E-00Z z.178E-002
1.725E-00Z 2.047E-002 2_301E-00Z 2.438E-002 7_64ZE-002 3.675E-002 5.170E-007 6.976E-002 &.Z00E-002 7.330E-00Z 6.026E-002 3.516E-00Z z.112E-002
1.735E-00Z 2.070E-002 2_335E-002 2.514E-002 2_768E-002 3.4Z1E-00Z 4 707E-007 6.425F-002 7.868E-00Z 8.144E-002 6.581E-002 4. 640E-00Z Z.650E-002
1.725E-00Z 2.073E-002 2.354E-00Z 2.527E-00Z 2.700E-002 3.154E-00Z 4.165E-00Z 5.705E-00Z 7.Z80E-00Z 9.124E-00Z 7.698E-00Z 6.122E-00Z 4.153E-002
1.692E-00Z 2.034E-002 2.331E-00Z 2.515E-00Z 2.639E-002 2.916E-00Z 3.627E-00Z 4.982E-002 6.423E-00Z 7.693E-00Z £.095E-002 7.471E-00Z 6.122E-002
1.594E-00Z 1.938E-002 Z.Z44E-00Z 2.453E-00Z Z.568E-002 Z.726E-00Z 3.165E-00Z 4.068E-00Z 5.383E-00Z 6.776E-00Z 7.727E-00Z 8.035E-00Z 7.692E-00Z
1.462E-00Z 1.724E-002 Z.086E-00Z 2.312E-00Z Z.458E-002 Z.570E-00Z Z.814E-00Z 3.377E-00Z 4.334E-00Z 5.561E-00Z &.776E-00Z 7.683E-00Z 8.124E-00Z
1.233E-00Z 1.5%6E-00Z 1.859E-00Z Z.114E-00Z Z.Z9ZE-00Z 2.417E-00Z Z.567E-00Z Z.573E-00Z 3.461E-00Z 4.334E-00Z §.3%3E-00Z 6.423E-00Z 7.Z80E-00Z
1.105E-00Z 1.366E-00Z 1.622E-00Z 1.86ZE-00Z £.07ZE-00Z 2.Z40E-00Z Z.384E-00Z Z.568E-00Z Z.378E-00Z 3.377E-00Z <.063E-00Z 4.88zE-00Z §.70SE-00Z
9.115E-003 1.146E-00Z 1.375E-00Z 1.600E-00Z 1.8ZZE-00Z Z.030E-00Z Z.Z16E-00Z Z.334E-00Z Z.567E-00Z Z.814E-00Z 3.165E-00Z 3.627E-00Z 4.l65E-00Z
7.2Z70E-003 9.375E-003 1.147E-00Z 1.356E-00Z 1.57ZE-00Z 1.301E-00Z Z.030E-00Z Z.Z240E-00Z 2.417E-00Z Z.570E-00Z Z.7Z6E-00Z Z.916E-00Z 3.1§4E-002
5.617E-003 7.469E-003 3.415E-003 1.133E-00Z 1.344E-00Z 1.57ZE-00Z 1.8ZZE-00Z Z.072ZE-00Z Z.Z9ZE-00Z Z.453E-00Z Z.563E-00Z Z.£39E-00Z Z.700E-002
4_2zE2E-003 §.772E-003 7_E3EE-003 9.407E-002 1.138E-002 1.356E-002 1 S00E-002 1.862E-002 2.114E-002 2. 318E-002 2 4E3E-002 2,
< () >
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Question 1:

EHEERNAR. BE. LB AEE, TRULKEEREAE, ALK suf KIE
23 Z[H], target ®E, weight X 100, HEEXAREKALRER, Taetith, FUEERE 0.8
WHTEEBMRML, BEFBEHEEETER, MXEG TR, &R ERRRML, Bt
FABE merit function FJIFTET, ¥EFLLEESHETG?

Answer :
A UAEABCAL, Wi e A E merit function 5B R, KIEBULGEESCAE: HARM
1L JELE thickness %458, H solve #E4T Edge thickness )W E . s 8 m] LA 1 H

ETVA(edge thickness value)iX M EAFE %L

Thickness solve on surface 1

Solve Type: Edge Thickness

Thickness:

H adial Height:
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Question 2:

WA Spot Diagram # ) RMS&GEO 25 /\?

Answer :

7E Merit Function HHHE L JL /M2 >K Follow & Default [ A 2 KA Spot Size 1AL, 43

/& RSCE. RSCH. RSRE. RSRH, &R Default ()2 % A K B h — AN & kA

HI, I Centriod. Chief Ray. Ring. Grid...etc.
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MEAERR(EBERLA
\\- Add ¢ EiBWRC RANER3131S 74 703.704 fi48 : 200030
) INFOTEK

Question 3:

ERALE T, ]2 XAEAF Pupil K35, H Longitudinal Aberration 2R H] DLk FR
o= B ?

Answer :

AIEAE ] AXCL M LACL 56, JGVAAE 1 Hx. Hy. Px. Py KIS brot S i i1
BAE, PRI BB ERN I AR BIAL, B HTE Pupil 11 0.8 AATAC R, (AT A
H REAY “n4 I, #AI7E Py (745 5E 0~1 (P{H, RIARRESAT B2 45 Pupil b1 5 SO0 H O
(/)92 L Longitudinal Aberration 237N, BRI AIZEAN[A] 1) Pupil AbA 45 1) = 2k

AN AN
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Question 4

A ZEMAX F1DIRER 73 8% & TV Distortion?

Answer :

K TTV Distortionf¥] 43 4 [FIFE nJ {8 HHZEMAXIF 0 A D e, o3 D) EAE
Anaylsis->Miscellaneous->Field Curv/Distf1Grid Distortion. Field Curv/DistP 2 (1) 47 21k
Distortionff] 11 73 LE 14k, 155 Grid Distortion 1] IR IR M FIOC R, RIZEEK 5 70 LE KR
AT MR AR T, 1TV Distortion A (8 & Ak 75 LGOI, BRI, (H i 145 He b
JEOK, i DL ORI & AT AR TR, BN H 7 EE i 2, BRI LAE

AR, X BRI S T BB IO TV Distortion MU KA 85 Sk e 1, 445 7 £ Merit Function
H, JEPEE ML ERESL, WIiDISG. DIST. DIMX..ete, KMffitb. 4 FEH, ZELIDISG
K 2 EK IR K RUR L 10%I, ARG BRI — MG R, LL Bk, At
it TV Distortion 73 M i 192 % o #AE 43 2 5 #5748 FHMerit Functionf 8t Sk AL A0 B 11 75 7241
7l o
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Update Bettngs Pront  Window Text Zoom
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B)ERAQF

» EBmRL R AIEIR31318 7% 703.704 E #b4 : 200030
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=18 x|

TS

T T T T T T°7T T 1T 11717 11T
-Z@.p@ 8. ba 28,08
MILLIMETERS

UL
-1@. pa

LI rr1rrrrrr 111
. pa L@, Bd
FERCENT

FIELD CURMATURE / DISTORTION

Z0DM LENZ, 2'3 '?BHH EMEDOIMENT 4,
MOM FEE 1B

MAXIMFUM FIELD IS 5, Bod HILLIMETEES
WAVELEMGTHS: @.5EB3

§92Ea5]

a.e58

TN SR EITIL I SYETRHE2NH LB, 2,
COMFIGZURATION 1 DF 3

Update  Settmgs Pont Widow Text Zoom

=10 x|

ERRER 8=

o= oW ow ¥ W ow WX T
LN T s SR e R
E - s ®
® o[ i
® ks k4 H
e I E
= x
» F
®R o
® Y
ol B FEN B
w w | o=l = SO A L w
wow M X X X X X X = w o
GEIO DISTORTIOM
Z00M LENE. 2‘3 'FBHH EMEDOTMEMT 4, Y33&451
MON FEE 18
FIELD: 49.2d H E Zd H MILLIMETERS
IMAGE: Y5.17 W _4E. 17 H MILLIMETEEZS
MAXIMUM DISTORTION: 1d.REERE L \TIH ASTEHETNH LBHE: W
SCALE: L .Bdax, WARAVELEMETH: @,5SEFS MICROMS COMFIZCURATION 1 DF 3

TEMESRE, FERMKENTUED, TENALCURMEBESHES

FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw



HREERB(LEBEBRAA

Add : ESBTIRCRBLEIR31318 715 703.704 E iB48 : 200030
\ TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
> +86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http * // www.infotek.com.tw

Question 5:

W RIFEZEMAXH, FAREACERAEEAT B AS R I FERk T R Z0H T A R HIAE?

Answer :

Wl Ad LA e 30 PMGT. PMLT. PMVA. COGT. COLT. COVA...%%, k&bt
ANEI T AEERT A0S AN F BUE, SR -

PMGT: FRAFBKRTT R EIN T Target {H, FFr] FAUE.
PMLT: FRIHEER I RN T Target {5, JFrl FAUE.
PMVA: [REIARER T R ZI04% T Target {5, JFr] FAUE.
COGT: Rl Conic REIK T Target {6, JFrl FAUHE.
COLT: Rl Conic %I/ T Target f, JFnl FAUE.
COVA: [Rifil Conic REINEE T Target 1, JFrl MUK,

AT BBk R £ 2 5 XAF LDE [ Parameter £, Jr LG 2 K ILLEIE ] PMGT, PMLT,
PMVA I}, 23 BSRIHENAEBRIE R B0 FT 0 N 1) Parameter £, 2 J5 8 BVR] 1A [A] 1Y) 2 B
25 e AN A PR LA B 1) 75 2K

#} Merit Function Editor: 1.243379E-001
Edit Tools Help
Oper § Type Surf Parm Target Weight Value % Contrib &
1 PNGT PMCGT o 0. 000000 0.000000 0.000000 0.00000
& PHLT PMLT 1) o 0. 000000 0.000000 0.000000 0.00000
3 PHVA PHVA| o o 0. 000000 0.000000 0.000000 0.00000
4 COGT COGT 1) 0. 000000 0.000000 0000000 000000
& COLT COLT 1) 0. 000000 0.000000 0000000 000000
& COWA| COWA| 1) 0. 000000 0.000000 0.000000 000000
v
< >
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Question 6;

EZEMAXH, {a[ ] Default Merit Function>g [F] i X4 2 4t KPR H i Spot Size& />
1htie?

Answer :

ML 20 AR ARG MIRT 10 AL, Default Merit Function [¥12 %1% $¢ RMS. Spot
Radius. Centroid Itf, £ A%t TRAC [#AEECKRERIA KK Merit Function, 2 Jm W] 7 MFE
1 f] Tools->Save, 44 F §ij ff MF 121 A.mf, BUZEEA 0 — - de%, w1 Wordpad B§
WHARZIE Amf, RFHEITH " TRAC 0" & Hp"TRAL 10", K24 TRAI wJ LAl o (] [fi 1)
FG R, AR5 REIN LS T 10 AN 10, FFEUHT Default —41 MF REZRURIR (Sur 20) ()5,
SR FHEE NI BTS20 A.mf 5 FTAT "TRAT 10" 21 j5 K BT Defult [ MF 2 )5, IXFE—RE&
HIRTE 20 SRR R Ze b R RSP AR T Spot Size F/ MUK .

HEMZ SIEAZE
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Question 7;

TEZEMAXY, Z i EH R4 A B J7 KT L (telecentric) REE?

Answer :

BT LAE A B A2 RANG SRIA B #E 78 il S 62 7 5 UB T ik 2 £ 2k 0 (Hx=0,
Hy=1, Px=0, Py=0), X7 EJ62k(Chief Ray)2 AT eHl, HE & H A & oA oo . Bl
A LUSAT A RAT RS Bzt 0 R 48, (H AT S 22T L AR (MR MR RE) SRk Bz 0 4%
PEIIBETE . W7 1R300 ZR G5 M58 FAH R (R 15

BATLL ZEMAX [F)65]-F Cooke 40 degree field.zmx KA 7<7E :
1. ¥ J55E Fixed /) Semi-Diameter #4554 Automatic.

£ Lens Data Editor g@@

Edit Solves Options Help
Surf:Type Coument Radius Thickness Glass Semi-Diameter A Conic -
[ S:mdazdi Infinity Infinity| Infinit 0000000
1% Standard 22.013593(v 3.258956( V| SKLE o sooofh| vl 0000000
B Standard -435. 760436 V| 6.007551¥] 2. sooclo| vl 0000000
Standard -22.213277|W 0.359375| 7] Fz =_ooogho| ] 0_000000
STO* Standard 20.291924|¥ 4750408 7] =_ooofho| ] 0000000
Standard 75.683603|¥ 2.952076|v| SKLE 7. so0dbo| vl 0. 000000
Standard -18.395333| 1 42.207780( v 7. so00fo| ] 0000000
THE Standard Infinity - 18.1726 0000000 B
£ | >

ﬂ' Lens Data Editor H‘E‘ Kl
Edit Solves Options Help
Sur £: Type Comment Radius Thickness Glass Semi-Piameter A Conic -~
0BT Stsndardi Infinity| Infinity Infiniy 0. 000000
1 Srandard| 22.013833( W 3.2E8956(T ER1E & EESE 0. 000000
z standard| -435. 760436 V| 6.007551( 795580 0. 000000
3 Standard| -22.213277|V 0.993975( ¥ Fz 3.99a001 0. 000000
ST Standard| 20.291924( ¥ 4.750403( ¥ 3. 365481 0.000000
5 Standard| 73.683603( ¥ 2.352076( ¥ SRLE 6.92507 0. 000000
5 Standard| -18.335333|% 42.207780| W EREEEE: € 0. 000000
THA| standard| Intinity| - 181726 ‘ 0. 000000 B
< & y A >
-

2. WHAAEAEEL RANG LL A Default Merit Function 5 RMS. Spot Radius. Centroid.

#} Mexit Function Editor: 1 243379E-001

Edit Tools Help

Oper # Type Surf Tave Hx Hy Pz Ty Target Weight Value + Contril s
1 RANG RANG| 7 z 0000000 1.000000 0.000000 0. 000000 0000000 1.000000 0.331355 66.2349
BANG| 7 z 0000000 0.700000 0.000000 0.000000 0.000000 1.000000 0.235831| 33.5499

3 BLMK ELNE| a
|< »
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+86-021-5407-1963
+86-021-5407-1978

Defanlt Mernit Fonchion

Rings:

A

v Glazs
v Air:

i Gauzsian Quadrature

O ptimization Function and Reference

| Spot B adius j

El

|Eentr|:|i|:|

Pupil Integration kMethod
" Rectangular Array

=l |
~
Thickness Boundary Walues

kir: (0.5 Ma:-c:l'l[l Edge:l[l.'l
Min:l'l Ma:-c:l'“:":"] E-:Ige:lﬂ.'l

[~

E
E

#b4 : 200030

FAX : +86-021-5407-1801
E-mail : sales@infotek.com.tw
http * // www.infotek.com.tw

W Azsume Axial Semmetny

[ lgnore Lateral Color

ok | Eancel| Save |

Start AL |3
Relative & Wat: |
Owerall “Weight: |'I.EIEIEIEI

Load | Reszet | Help |

£} Merit Function Editor: 1.302490E-001
Edit Took Help
Opexr § Type surf Wave Hx Hy Px Py Target Teight Talue % Contrib @
1 DANGC 7 2z 0.000000 1000000 0.000000 0. 000000 0.000000 1.000000 0.343066 BE_ 98745
Z RANG BANG| 7 z 0.000000 0.700000 0.000000 0. 000000 0.000000 1.000000 0.244346 3z.82142
3 ELNE BLME| Default merit function: BME spot radius centroid GQ 2 rings & arms
4 BLME BLME| Default air thickness houndary constraints.
& MHCA MNCA| 1 L) 1.000000 1.000000 l.000000 0.oo000C
& MXCA MACA| 1 & 1000. 000000 1.000000| 1000000000 0._0000C
7 MMEL MMER| 1 ] 0.100000 1.000000 0.100000 0.0000C
% ELMK ELNE| Default glass thickness boundary constraints.
9 MHNCG MNCG| 1 ] 0. 500000 1.000000 0. 500000 0._0000C
10 mHce MHCG 1 5 10.000000 1.000000 lo. 000000 0.oo000C
11 MMEG MMEG| 1 & 0.100000 1.000000 0.100000 0._0000C
~
< >

3D Layout B — 4k A7

HERE

el

TEMERESARE, BEERMKSFHTL

BN, TEMABLUREMESHNER



MR BRR(LEEFRLF
\ Add : EBmRCRELIEIR31315 714 703.704 E fi48 : 200030
: TEL : +86-021-5407-1828  FAX: +86-021-5407-1801

+86-021-5407-1963 E-mail : sales@infotek.com.tw
INFOTEK +86-021-5407-1978 http : // www.infotek.com.tw

a' [ E]|E|E|

Update Settings FPrint Window Z00mm
L.
a0 LATOUT
A SIMFLE COOKE TRIFLET.
FRI TUL =2 =ZBOS
COOEE 4@ OEGREE FIELD, TMX
COMFIGURATION 1 DF 1

3D Layout B — ik )5

al 1: 3D Layout

Update Seftings Print  Window ZO0T
L
a0 LAYOUT
A SIMPLE COQKE TRIFLET.
FRI TUL =I ZBOS
COOEE 4@ OEGREE FIELD . IMX
COMFICURATION 1 DF i
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Question 8
W — &S, LEDR MBS B BRI RE. H B2 s
® “Esurf 3BH| T 2 R TEMMAL
® N43E FWFLEMerit Function Operands™] DUA R (KR40 B BUE (R R ITRANGHIREAY
WBEABRRGFHRIBR) ?

Answer :
X R 1L SO 2R Bt 2 A HAT e e DGR AR A I, iU mT DAL IRy Jr =X

LI

1. ZEAZH Surf 2 1 Surf 3 [f) Semi-Diameter WA & (Fixed), ik H ),
SEARATE B 2 P TR B IE

2. A4 HiBL"Error 917:Error in target 1. TIR at surface 3!", 37~ Py=1 IR E4r 4 s, Bl
0] 585 X Py=0.8 ML AL (Target fE nT 4K H BT 1) Value K€, 2 J5 7] fg 2 tHBL"Error
917:Error in target 17. TIR at surface 3!", KX NERIAIERAEEIT IR E 1) Px 76 THH I R
SR R, W) e S

3. (RS RSP IRIG, BN DRSS OL AL LA, RIS BER, % REAY 1 Target=3
AR, B2/ TEE A A, SR T 15 ZEARE. (R i bk
ABCH I E, WEMELHR 1.6 74
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Question 9:

fEZEMAX F, WFHEPHEX, HEXHMA?

Answer :

Merit Function )i HIEA F o] UK AN N 77K A ) 0 E, H 5 P & Field 5 Pupil 1))
—AL B, B FME T T Field 5 Pupil 56 FTANA, BrEARIHIH—4 (0~1) Sk fix A
BRI BB RANG &5 Z i Bk 5, WHE PY=1 1 (Mgl EIMImss) 5z
B AR 0, PY=0.5 B (i) MY 0, BRI TR, ML
(¥ BT 2 AT
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Question 10

DA 4 S ARAL BRI T 285 B vt — AN B — I K I AE BRTET Objective Lens, 382 5K ) ) I7E T
Spherical Aberration. %K Lens [N ¥ B & Even Asphere, ¥ Radius. Conic. 4th~10th
WEHAZH, WM ZERN fEARIBESH, HFaulxt 4, 9, 16 MEMEEH, TEEL
B PhRIRE, A BEIEE] PV {H=0.0004 FAKHIEK . REHE RSCH K MTFT A gz 5
E? REEFAFRELESH?

Answer
It Ab s BEAV fE MBS 4425 T, Bl CPU ¥ >1GHz LA |, 8048 £ CPU (175 =X, i ZEMAX
et CPU 105 X ~EI BTN,

ZEMAX-EE - 1272 - CAZEMAE\Samples\Sequential\Objectives\Cooke 40 degree field zmx

Edit Solves Options Help

Surf:Type = = ass i = Comnic

-5 Standard if if 0.000000
1 Standard 2z.013593 3.258956 9.500000 0.000000
Standard -435.760436 6.007551 9.500000 0.000000

Standard -2z 213277 05999578 &_000000 0.000000
standard z0.291524 4.750409 5.000000 0.000000
Standard 79.683603 2.952076 7.500000]! 0.000000
Standard -8 47 707780 7. 500000 0.000000
standard 1 Optimizati I 18.172658 0.000000

‘Weighted Targets: 0
1 Cycle Lagrange Targets: 0
6 Cycles Variables: 11
10 Cycles Initial MF: 0.000000000
50 Cycles Current MF:  0.000000000
Inf. Cycles Status: Idie
Teminate » ime:
Exit #CH

A STMPLE COOKE TRIPLET [EFFL: 50 PWFN: 5 [ENPP: 115132 [ENPD: 10

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE
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INFOTEK
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7E TracePro H H DR H IREAIH Al B4 N\ ZEMAX H115?

Answer :

FAX : +86-021-5407-1801

#b4 : 200030

E-mail : sales@infotek.com.tw

http * // www.infotek.com.tw

PPROEIIEANE ZEMAX 1, HAE P SUPER DR Al Y ARG . SR AE AT T DG,
DAY AR RO, A BE AL E B -

'H Ohbject 1 Froperties

GRIN | Diffraction
Tape ] CoatingScattering

Object Type: Source File

Polarization ]
Bulk Scattering |

D ata File: |‘IEI bk COLLIMATED . DAT ﬂ
Object Colar: | D efault Color ﬂ
-

Aperture File: | J

Conzider Objects: |
[ Use Conzider Objects "When Spliting
[ Rays lgnare This Object

[ Colar: |

[ Use Global = Rotation Order

[ DoMotDraw Object [ Draw Local Axis

HEME €l

BEAE

TEMESRE, FERMKENTUED, TENALCURMEBESHES
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Question 12

7t Merit Function £, #{f#%) Longitudinal Aberration ?

Answer :

"Longitudinal Aberration" /& 7F Analysis H K& #T1, T8I /2 "Longitudinal Chromatic
Aberration", 7E ZEMAX 1, G MA@ 2 1] LL2 5138 B% Longitudinal Chromatic Aberration
F1 Lateral Chromatic Aberration, 7% AXCL 1 LACL, #E2A%07F Wavel F1 Wave2 5 A1 BT
B IR ACZ R A, Blan: AT 1. 24 3 20508 Ry Gy B =K, ) Wavel
BEAN"1"HI Wave2 £ AN "3", Target #EA"0", Weight ZEA"10", o] HRIERLEE BG40 a4l
2 Chromatic Aberration, [t AREATAEAAL G BRI LLEL Analysis W BSR40 4T, K nl R B
WHGE
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Question 13-

15 [Merit Function Editor | 1 [ Multi—Configuration Editor | 20§ ?

Answer :

“Merit Function Editor” /& fiff FHl — 83/ Fali iy & ok 4% 1 KU &, 41 REAY , EFFL, MTFA.
Multi—Configuration Editor il i FIfE AL RS0 e ARG, el #BIH ) %) Lens Data
Editors WL — B RHE B ZAVIRES, Wilth R pae, R S RLSE, ] DIXE System S

"N General. Field. Wavelength ) ST & -
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Question 14 :
AI R ZEMAX BB ICELHIEATE? BA1B0H T — MRS, 8H mUxEL 85
EERBNEE.

Answer :

A LAAE merit function "SI0 ISNA XA AL, Sl At 5607 M BE LR ME, HE
JRAR S LRI, ] DURIE S (AR E T o S — POk al UE AR B L AR A T

EME. J7ikSE: Analysis->calculation->ray trace(Ctrl + Y), B skt 2fE &N

f] Direct cosine ¥ Tangent {H

£ 1: Ray Trace
Update Settings  Erint  Window

Bay Trace Data

File : C:1ZEMAX\SauwpleshSequentialiObjectivesiCocke 40 degree field.zmx
Title: 4 SIMPLE COOKE TRIPLET.
DPate : FRI JUL ZZ 2005

Tnits : Millimeters
Wavelength - 0.550000 &

Coordinates : Loeal

Direction cosines are after refraction or reflection from the surface or ohject.
Bngles are in degrees.

Hormalized X Field Coord (Hx) 0. 0000000000
Hormalized ¥ Field Coord (Hy) 00000000000
Hormalized X Pupil Coord (Px) 00000000000
Hormalized ¥ Pupil Coord (Py) 1.0000000000
Real Ray Trace Data:
surf H-coordinate T-coordinate Z-coordinate X-cosine T-cosine Z-cosine X-normal T-normal 2=
0BT Infinity Infinity Infinity 0.0000000000  0.0000000000  1.0000000000 - -
1 0.0000000000E+000 & 0000000000E+000 5 7534353034E-001 0.0000000000 =-0.0835747997 0.9960695281 0.0000000000 0.2271323988  -0_9738
z  0.0000000000E+000 4.7638776412E4+000 -2 S038736886E-002  0.0000000000 -0.1505237631  0.9885372533  0.0000000000 -0.0109318728 -0.5993
3 0.0000000000E+000 3. 8371161877E+000 -3.44E2850339E-001  0.0000000000 -0.0230302110  0.9937333855  0.0000000000 -0.1754408435 -0.5844
4 0.0000000000E+000 3. 8575166425E+000 3.7003289831E-001  0.0000000000  0.0838674405  0.9964763202  0.0000000000  0.1301010776 -0.5817
£ 0.0000000000E+000 4.2356675447E+000 1.1765538708E-001  0.0000000000  0.0311718209  0.9935140407  0.0000000000  0.0531560793 -0.5985
6 0.0000000000E+000 4.3082645428E4+000 -5.1162172527E-001  0.0000000000 -0.1004375125  0.99459433683  0.0000000000 -0.2342042428 -0.9721
7 0.0000000000E+000 -4.1719166457E-003 0.0000000000E+000  0.0000000000 -0.1004375125  0.9945433683  0.0000000000  0.0000000000 -1.0000
Parazial Ray Trace Data:
Surf M-coordinate T-coordinate Z-coordinate M-cosine ¥-cosine Z-cosine
0BT Infinity Infinity Infinity 0.0000000000  0.0000000000  1.0000000000
1 0.0000000000E+000 5.0000000000E+000  0.0000000000E+000  0.0000000000 -0.0863234237 09952237164
Z  0.0000000000E+000 4.7159737333E+000  0.0000000000E+000  0.0000000000 -0.1465528531 0. 9832023404
2 0.0000000000E+000 3.8259401086E+000 0.0000000000E+000  0.0000000000 -0.0250813180 0. 9995854143
4 0.0000000000E+000 3.8008515360E+000 0.0000000000E+000  0.0000000000  0.0753605031 0. 9971184403
&  0.0000000000E+000 4.1622613712E+000 0.0000000000E+000  0.0000000000  0.0263347204 0. 9995393840
&  0.0000000000E+000 4.2415030334E+000 0.0000000000E+000  0.0000000000 -0.0885037200 0. 9950371801
7 0.0000000000E+000 2. 0729981239E-002 0.0000000000E+000  0.0000000000 -0.0885037200 0. 9950371801
< >
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Question 15:

Bk RMS 4L ) Default Merit Function {807 R F 4% Image M, 1 A+B R4+ HE A
SEEER A RGBS —THEAL RMS 4L, BrLABE# Merit Function U ARERIBN SE—iE, 5
R 44w LU SR A RMS 46 ? 382 A B 5E RMS fRIL)E , B S —A> A+B
TR A BSERIERT R ME A A+B 2%, A+B REZEXWT:

PIIEERE P EARBRAALE L, ARSTIRMSHAL, AMSEE RSB S B SAE
WA T ZEEBEBEMBE R, BT AATH —/ Default Merit Function A.mf, BF—/
Default Merit Function B.mf, EILEHNELE R A+B.mf, SH R IEWeight i EKITRHE,
B AP & R EMBTE ARG BB, &% BMSLH, FiU#A R T LUHMarco, BIATEMA
ML IS Load A.mf, SEREIBIRAEINSE, A5 Load B.mfE MR/ BRIIMAL, TLBT
BURERTE I PIN Zemaxty, SMTBARGKHNALE, EARMLEREITLERZENT—MA+B
REMRAMMRAL, BHHANBEM, BT UAA AR 1) 2 75 7T IFEMarco P {§ f Load 177 X\ %42
1T
Answer ;

BB A E B 2&fRA—1R%, Bl LA Multi-Configuration ¥ 77 20X A 5
B [F]If itk JFAE Merit Function Editor 14% Default Merit Function, B[} A i i X AN il 4544
Default i —41 RMS [t tk, HAE Multi-Configuration Editor 1 EA4N A2 A 5 B Ik 5
B AR R SR, RG22, FRH A BB IR, B, R A
RAMTELZ G T A HTRS B, SR FIF i B IFIARRIAGIS B0 A0« 52 T8 J5 — A 1)
AP PR A 32, sk, A RIS AFIXRE U7 AnT Ak AR B i, HAA AR EIROCR
YU P A T AR ) v

ZEMAX AL R4 Optimization.. 14 5 A AL Global Search... & Hammer

HEMZ SIEAZE
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Optimization..., Jt) A0S —FhA 21777, A st Hammer Optimization 5, 5ELL Auto DLS
AR AR, AR5 75 LL Hammer #A42 JR #% -

HEMZ SIEAZE
RENRERE, FERASOTLED, TENALURTRSNEE




TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
+86-021-5407-1978 http : // www.infotek.com.tw

MEAERR(EBERLA
\\- Add ¢ EiBWRC RANER3131S 74 703.704 fi48 : 200030
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Question 16

TN vt — MBS, LED X FDOGEE MBS JFRZ AT G, § H 4t 4 1E sur3
BE| T & R T ?

Answer :

RSN R VAT R L, e BRIV 7 A 2 IR A W0 18T (OB Ji 11 PRI ek 5 15 B 0 8
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Question 17 :
AN5niE A AR LE Merit function T DAL RS, (LA RANG 1 REAY #EkH 15 2]
REFRIRR D

Answer :

DAY BRI BE I 77 R BB, S RIS BT NIRRT PRS2 AR, T B A8 LA KA
HSH G, WAL T, TSR REAY X RHIRAaA0F, WA JO L — ik
B, M EELE Py =1, 0.8, 0.5, 0.3.. 557 MOCKBEATFEM], B LA ZE R e 1 piie.,
I AU . WVFEnfEH [RAID] 5 [RAIN] [Fdy 4 JFHe 0 8 H s — AR (IMA
T RAGAA,  HIE BT EEI P B .
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Question 18

WTEE S AR EEAR K &M T, BB R LE bR ih R E S A H AR
BAVN, WEETI 2 JLEITE L. FEZemax N i A A ?

Answer :
LA A2 o B AR TR A AR — 6 222 L
1. — M Eyshm A2 A DIMX, DIST L& T .
2. WURSTARTRIX 4, TREZE E O Se RS, nT LA R IR ERIESL: REAY,

PARY.
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Question 19:

FeL A i, TR P — AN A B

Answer :
# 0] LLAE Merit Function Editor H4# J§ RAED. RAEN. RAID. RAIN. RANG Z5#p1E5k

PERUEROI A LML . IR EATIE B A X LA 5, ) Uiy MFE (1) Help £

; n 0.000000E+000 O™
Edit Tools He
Oper & Type Target Weight Value 4 Contrib:
1 RAED ED 1 1] 0.000000] D0.000000]  0.000000]  0.000000|  0.000000[  0.000000|  0.000000]  0.0000C
2 RAEN RAEN 1 1| o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.ooooon|  o.ooooc
3 PAID PAID 1 1] o.ocoooo|  o.cooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.ooooon|  o.ooooc
4 RAIH] RAIN 1 1] o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.ooooon|  o-ooooc
5 RANG| RANG [} 2| o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.oooooo|  o.ooooon|  o-ooooc
o
< >

2 ZEMAX. Help =13
WERE SEED TR ERO HAH

REO | =0 [t—56)] 50® [ = | |

Operand Definitions 2

assigned aweight which indicates the relative impartance of that operand, as well as atarget, which is the
desired wvalue for that operand. The operands are listed below.

ABSE0: Absolutewalue
ACOS: Arccosine

AMAG: Angular magnification
AMNAR Angular aberration
ASIN: Arcsine

ASTL Astigmatism

ATAMN: Arctangent

AxCL Axisl colar

ChPEY Construction merit function value

CMGT: Coating multipliervalue

CMLT: Coating multipliervalue

Chva Coating multiplier value

LCODA: Coating data

COGT: Conic greater than

COLT: Conicless than

Ciokds: Coma w

HEMZ SIEAZE
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Question 1:
T —AEBRIE AL, AT AZESINIE AN TR RER, A RE B
MBME, & A XN ?

"” LFEMAY Error Meszage rs__(|

'.T Mominal Criteria cannot be computed.

Answer :

BTt Bisk, E—ANRm L7 TR (W KPR, 45 E Default Merit
Function I 5t & HUBLILET RS R, BUA A Z M) ZEMAX Tk 8 R4 MF Value, FirPA
TCEAT R ZETHT

"" FEMAX Ermor Messagze

L] "_I, Error in target 50. TIR at socface 11
L

................................

YRA] LLAS F Field Data #1211 [ Set Vigl SeHER 454 RSBk

Type: ™ Angle [Deg) " Object Height " Parax. Image Height " Real Image Height
Field Mormalization: ’m
Use ¥-Field ¥-Field "ieight WD DY WK WY AN
V10 |0 [1.0000 [0.00000  [0.00000  [0.00000  [0.00000  |0.00000
V2o 14 [1.0000 [D.oo000  [0.00000  [0.00000  [0.00000  [0.00000
V3o |20 [1.0000 [o.oo000  [0.00000  [0.00000  [0.00000  [0.00000
e | I | | | | I
s | | I | | | | I
rE | | I | | | | I
7| | I | | | | I
re | | I | | | | I
| | I | | | | I
o] | I | | | | I
o | I | | | | I
oz | I | | | | I
LCancel Sort Help
Clr *ig Save Load

Question 2:

REEBAN 1K AEMMRESEXERNTENAZSTEAEE.
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KRR EAE T RV BN 2B 2 D 5k . R, IBIEHDLLZ,
GEIEEE S St T Ehe Fth NI EIRIER Ry R

#} Tolerancing E“El@

Mode:

Senzitivity

B Monte Carlo Runs:

ki

W

20 Save Monte Carla Huns: |EI

[

| Show Descriptions

| Show Compenzatars

Criteria: |HMS Spot Badius j MTF Frequency: |
Sampling:  §| 3 ~r| Config: |‘| A
Comp: | Faraxial Focusz j Cycles: |

Fields: |“r'-5_l,lmmetri|: j | Separate Fields/Configs
Script: | J | Farce Ray &iming On

| Owerlay MC Graphics
[ Hide All But ‘wharst

Statiztics: Maormal
Status:  |dle
k. Cancel

[

Show warst: 10

L]

Sawve Load
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TEZEMAXH, 4 1E#%EH Tools->Export Data->Export IGES/STEP/SAT Solidi /A~ B8 ik

ThHEH?

Answer :

IX LR A T I BE IR AE
IR A DI ZEMAX 1) I i

(FIRRA A e T 5 1
A, FEEATRRA R

a Software Updates - Microsoft Internet Explorer
BEE H/EEO RO IWHEEW IED SHAD

® @

D) | &] hitpawww zema comfupdatestinde himl

Q+7-0©

/J 5
I

ERGED T, P DA A H i
P EEHTR

WA BT BL, TR (1 S 0] B

D Pus dennz @ 2-5 @K B

v| D i#E EE >

Google - v gpiesEE - | SocEe Rlgw & -
~
7 4|ZEMAX ZEMAX Updates
CORPORATION
Home: )
Download Files
ZEMAR Each new version of ZEMAX includes license codes for all users who have support. Updated license codes
willl be posted periodically for new keys. If your support has expired, you will not be able to run the latest
LEBASE varsion of ZEMAX until you renew your support, and the next license cade fils or update is released
Courses .
Wye recommend that you archive your update files for future use, or re-installation.
Frices
File ZEMAX Update, July 1, 2005
Order Online P S,
Download ZEMAX_2005-07-01 exe vio.s me)
Comments Installs the current version of ZEMAX and manual. Click here for what's new in this version.
Updates This release of ZEMAX reguires the Sentinel Driver version 7.0.0 or later, available below. If
you need Acrobat Reader to read POF files, download from Adobe here
File Sentinel Driver 7.0.0
Download Sentingl_700 exe o mes
Comments System driver for communication with the hardware key. The driver is usually only needed
for first-time installations. To install the driver on new Windows 2000, =P, or NT computers,
you must be logged in as administrator. If you have a USE key, do not plug the key into
the computer before installing the driver.
See also the Superprofedic exe troubleshooting utility
Eila | icanca cada fila_nindatad daike A
& 58 D R

HEHE tIE
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Export IGES/STERSSAT/ETL Solid Data File

First Surface: | Wavelength: |ﬁ|l j
Lazt Surface: |14 j Field: |ﬁ|| j
Mumber of Baps: |EI Spline Segments: |E= j
Lens Layer: |EI ﬂ Fap Layer: |'I ﬂ
File Type: |I|3ES j Config: Current j
Ray Pattern: |>=;"r’ Fan ﬂ Dummy Thickness: |'I 000E+000

Tolerance: | 1.000E -4 j
v Delete Vignetted [ Export Dummy Surfaces
[v Surfaces az Solids [ Split MSC B ays
[ Secatter MSC Raps [ Use Polanization

Ready.
| ak. Cancel Help
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Question 2:

W — T EKH ZEMAX i K 850nm B 578 £ BOGEL8,18 H % E A M2 2 A LR —f&

DI R BRI 2 RA AR R RV AR Ul ZEMAX #7452

Answer :

1.

1 0] L4 M7 Spot Diagram [ Size 7E£51: Coupling Lens Ji& , /& 75 /N T~ Receiving Fiber ) Core,
I3t 2 DA% i A Be 5 2 Fibero

PR EF M1 4E ZEMAX H 248 ] Analysis->Calculations->Fiber Coupling Efficiency, ‘&
SR A Coupling Lens (A J& P di B SABOGET HFBEAN NA {H, A ] g it BEIA A 1Y
J7 BORTVFFERDGRCRE . PrLLES 1 W] Spot Diagram ) J7 HORFANIE ]

1% ZEMAX HT Transceiver 3% &4 %] Coupling Lens it v, i % v Ball Lens, Gradient
Lens, Asphere Lens...etc, FF4#T T 11 Lens %I Fiber [R5 30F o

Bk ZEMAX 2 ) B J- BRI 2 BOGEF L & 047, P —PRADZ "Lens< nm" 1" A {5 2253
e e A, eI I FF 3% F Optiwave [1OGIE FHAH G 3A
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Question 3:

GENIUS.AGF, WA R R T A BT ZEMAX BT UPDATA $#43t?

Answer :

1t ZEMAX [HHThUA January 19, 2004 i, 5% GENIUS.AGF. JiJ A #i#, g
T ANTE I T — SR T RSB Rk, T B J kil 3es B (0 AR s Bt Wl HBE
ZEMAX B9k, BRSSO Z G BT .
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Question 4

WHIR—TF, ZEMAX & BE & B4 #4802

Answer s
1 N T BRI BIEM R B S —FE, {F Glass £ FHIENE IS B RL, ] 404 v] DLAE
Tools->Catalogs->Glass Catalogs " [t] MISC.AGF % ¥ /4= 5 $£ %] SEAWATER (¥#7K), WATER

(K), VACUUM (7). 555 W01 5 [T 4%

Glasz Catalogz

Catalog: [FTEENE |
Glass: | SEAWATER A Al |216330492E +000 D |-2.5920E-004
?:—ZUDE; #1: |1.36560764E 002 D1: |0.0000E +000
\T;IEE’EM A2 |2.56700975E-002 D2 |0.0000E +000
WATER T |-2.809761 74E-003 E0: |0.0000E +000
Rename: |ACRYLIC Ad: |2 84227900E -004 E1: |0.0000E +000
Formula: | Schott ~| A5 |9.02124935E-006 Ltk: |0.0000E +000
Status: | Standard k3 | TCE: |60
Md: 1.491668 Vi 55.3102 | Temp: |20
[ lgnore Thermal Expanzion | o |'|.18
[ Exclude Substitution | dPaF: |EI
Minwave: |0.35500000 Max wave: |1.01400000
kel Freq: l?— Comment:; |suurce: Handbook of Opticz Wal. 11
RelCost. |7 CR: |? FR: |? SR: |7 AR: |7 PR: |7
Sawve Catalog | Inzert Glazz | Sort By -» | |Name ﬂ
Save Catalog Az | Cut Glass | Glazz Report | LCatalog Report |
Reload Catalag | Copy Glazs | Tranzmizsian | LCompute MdAfd |
E it | | FitldexDats | FitMeh Data |
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Question 1:
B A £V _ER5 2 B multi-configuration ZHRGH) , ¥ 8] BaZun ATt MR ) £ B 45 R4k
i ? BEARMB RS EZA configuration T L.

Answer :
10 2% ZEMAX ] Samples->Zoom systems->Scanning mirror.zmx. (G, HT

2 NH I R S M D -

1. Layout: [F]I 52 AN [FIZH AR RO B 70 AR 1 T R R A7 B 2 1 A SR T e 11
ﬂl 3: 3D Lawout [Z”E|g|

Opdate Settnzz Print  Window £000m

L.

30 LAYoUT

USE CTL-A TO CHAMGE SCAM ARGLE
WED TUL 2@ 2d8tS

SCAMMIMG MIRROR . ZMX
COMEICURRTION! ALL 2

2. Configuration Matrix Spot Diagram: U #4128 FEHE EIAE AR 11 _E IR LR .
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ﬂl 2: Confignration Matrix Spot Diagram

ﬂHii‘n’: R (LB FRAF
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TEL

EEX

#b4 : 200030

EURFACE' IMA

Update Settings  Frint  Window Zonim
CONWFIE | CONFIE 2 CONFIE 3
+
B B
+ +
. o~ .
Lttt + +
S, £ ¢ 2 }
+ E. 8 t‘: *‘:
E EE SR e LU A% 2 N
©.O0TD, B.O0UE OEC Ten et ‘_,“..‘?%,!,y._”.. . ﬁg‘k rat
. N o .
Bl WL SRR 3ty
S L it N ‘gt
T+t * N”#J “'
* + -+
e et

COMFIGLEATION MATEIX SPOT DOIARGEAM

USE CTL-R TO CHAMGE SCAM AMGLE
WED TUL 2@ 2@BS LUNITE ARE gm,

=CALE BAR @ L@@ FEFEFENCE @ CHIEF EAY

3. B&
KR ) 48 - Fh o3 1 K

Ex:

PLFBA Spot Diagram 4 .

al 4: Spot Diagram

Update Settingz Print Window Text Zoom

SCANMMIMNG MIRROR ., ZMX
COMFIGURATIOM:

KB, DA 2y AT RETCIE IR AR, T DAs R I SO0 A vl T Cerl+A

ALL 3

TET: 9.5, B0 0

: TN IN: B.988, B.880 HH

SPOT OTAGEARM

USE CTL-A T] CHRWGE SCAW RHELE
HED JLL 2@ ZNE LMITS F'EE po,

FI80
S BROOSS ¢ h’:u? 239
GED RAODS : = 4B
SCALE BFF lEl:IEI FEFEFRNCE i CHIEF FAT

SCAMMNIMG MIRROR . ZHx
COMEIZURATION 1 DOF 3

ERRER 8=
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ul 4: Epot Diagram

Update  Zethngs  Print  Window Text Zoom
THT: 9,5, 8.000% O 41 .55
'r‘ ? ."r
+ ¢' "‘. “' '}’ +
. . a '
+ + *:I' 1"‘# + +
: IHA IWA: 9.B08, -61.613 FH
SPOT_OTAGEAM
LESE CTL-A TO CHFWEE SCAW FHELE
PED TLL 23 2605 LWITS FRE po,
FIED ' L
EHE BRODLE 235,355
CED RAODE : Y0, EE SCAMMING MIRROR . ZMx
SALE BFF Logp FEFEFENLE : CHIEF R COMFICURATION 2 DFE 4

ﬂl 4: Spot Diagram

Update Settings Print Window Text Zoom

CET: 0, 5w, B.00W O

IrA: @08, E1.61% MH

SPOT OTAGEAM

FEFERENCE : CHIEF FHAT

SCAMNMING MIRROR  ZMx
COMFICURARTION = DF 3

PR 0 R 42 S e B P M 7 28 30086 1

FEREZ tEA

cer

WU ) 23R 1 &

=

%
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Question 2:
7E ZEMAX T, B4 fetiAb & (Wavelengths). #1£ (Field)EX % i FL4%(System

Aperture)fJ{E?

Answer ;
1675 #E h 2 A A% A% (Multi-Configuration Editor, MCE) " (R /EECRIA B, B, #sn
DAL —2 a8, #RVESWAVE. YFIE. APER, JFKp &A1 EA R Al .

#) Multi-Configuration Editor [ |[21)[X]

Edit Zolves Tool: Help

Aotive @ 171 Config 1*

l: WAVE

£: YFIE 0. oaoaod
2: APEP lo.0aooano
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fi#

(Solves)
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Question 1:

WTEH ZEMAX SREGEHI B 2

Answer :

AR BAR Ay 5

1. {Ed5f5—A> Surface [ Thickness rifi 5, #AJ5i%+¢ Marginal Ray Height, % F Ok 1.

Thickness solve on surface O

Solve Type:

Height:

Pupil £ore:

k. Cancel |

2. 1% Tools->Miscellaneous->Quick Focus(Shift + Ctrl + Q).

" Spat Size = Only

" wavefront Errar " Spot Size ' Only
| Usze Centroid

| ak. I Cancel
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Question 1:

PSF 5 H SR K5 _EHERE R POP v #) Total Irradiance A4 ZEHIBK?

Answer :

PSF Al Total Irradiance )52 AN, EATHIE HEMEE H AL 58 AR K, FrLLERITE
Rt e AR BT Bt ieE L PSF KRy, Wil OGO GR G, G- 1f
ERPEREE R SAFELLBINTIN. AETHE PSF I, SR mOGHE, TH R IR E TG 30
Zei); M5 Total Irradiance I, G2 R, G ERE. Bk, TR A
[SRER AR

ﬂl 1: Physical Opticz Fropagation

Opdate  Settings  Priot  Window  Text Zoom

1. 92E+B@EY

q.57E4+BAZ - 1

IRRADIANCE (WATTS PER SO MILLIMETER)

3. 0RE+R@@

-2 6TE] 2. peaa A.&e7el
Y COORDINATE VYALLUE

TFERDIANWCE Y-CEDS35 SECTTION SUEFACE 16

R3UE CO-EW POICCSDWY CXAZZEGBNI MOVE IMEIOE L, 19MM

FRI TUL 3 Z@dS

WAVELENGTH @, TEdER po TN THOEX 1.0E@E2 AT @, @0E3 MM

CEWTER. X = @.P@@BE+BDA

FEAK,_IFRADIANCE = 1.9333E+@RY WRATTS/MILLIMETERS™Z, TOTAL POWER = 1 4TETE-@@l WATTS
FILDT: EIZE= 3,12F3E-Pd=, WRIST= 5.851BE-BOS, PO3: 7,3&05E-BAY, RAYLEIGH= 1. 3P9ZE-0BE

HEREZ GEA
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#) 2: FFT PSF Cross Section

Update Zettings Print Window Text Zoom

=
[un}
T
1

= =
o~

T

1

=

()}
T
1

8.3 r T

g.1 1

1 1 1 1 1 1 1 1 1
.o -2E., 39 G.d a5, 39

POSITION IM pon

PSE CROSS SECTICON

ASUS CO-RW PDLCCSOMY CHAZZEBM) MOUVE IMSIDE L. 19MM
FREI JTUL & ZA&@s

FIELD: @.,eada MM

LWAVELEHMGTH! POLYCHROMATIC

LIM v SECTIOM, COL LZ29%, x = B.195§ pm, CL17.ZMX
COMFIGURRTION 1 OF 1
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Question 2:
MRRAELZEADHERTHEFACRVT. THIC. SDIABIER, TEHIZKEE R pick up”,

{HZELDEH, k42, BEE. FORMHIREGEE. HIHIRKIEE A Error

973" Multi-configuration parameters cannot use this solve dialog. Change the status of this

parameter on the Multi-configuration editor!" 4f#XHEME e (Flan. EBE, WERER

MERT I ERE R , EYE EHSEIES (multi-configuration operand)#E i, BT LU#EXY

TEREAPEA, HRRREMARE?

Answer :

TE2 HARGEARMCE) MSEL EATTESE LR (solve) RS I NTEIB Bt VR e 25
(LDE) ™, ANAJRefEiE G o ki ds (LDE) F IS4 EBEAATATHM#, LDE 2R [ Ros |
POk, KA MCE #3815 AN S . "Error 973" /225 VR K LDE [{E#% MCE #38l, /R0 207E

MCE X ME IR o

HEMZ SIEAZE
RENBSAE, RERKSNTLEN, +ROMLLRIERSHEH




TEL : +86-021-5407-1828 FAX : +86-021-5407-1801
+86-021-5407-1963 E-mail : sales@infotek.com.tw
+86-021-5407-1978 http : // www.infotek.com.tw

MBI EFEBRLA
\\ Add: EBTRTRAMERIZIE 7703704 E {48 - 200030
) INFOTEK

Question 3:

FEZEMAXH, RALIRIBI I R E 2K, A 7580 CAE e ?

Answer :

ZEMAX SR BRI 3, BRBEMp Ee A, Al BEANHA B [ I a) 4 B B EUA

fEZ mHSIER T, FH—DUL, IR EIE GLSS AR BUS B s A5 g, fHEdsH, IR
n] PIg H thermal pick-up. .
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MR L EBHAHRE LS (Multi-Configuration Editor) 1§ F T B3 5 B ) B3 #4347 (Auto
Thermal) HATH 7. BATHICE/ES G, HREBERZEETSR,
B R E, ZEMAXT] UEBM 2SS ? g igE?

Answer :

BEATIROI BTN, WERMRRACA AR B (Glass Catalogs),

{HRZEMAXAE S

ZEMAX ELEAT Bk 5k

Y (LDE)TCE AL AIME, AEBRIAIY, A8, BTl TCE 2/ MBI % . [t IR,
PRI R K2 R S 28 . A TCEEON %, UG F BEORFE B B, S80S i i 18] 11

JERER R, LA R THIC #4128 (operand). 1] LLZ7% Manual.

£ Lens Data Editor
Edit Solves Options Help

Surf:Type

Par S{unused)

Far 10 (unused) Par 11 {umsed) Par 12 {(unfise

d)

0BJ

Standar.

o000

Standar.

=

Standar.

oooo

ax

Standa;

sTO*

Standa:

o000

Standar.

Standar.

oooo

Standar.

R | R
ele|e|elp|le|e|e

oooo
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2 Adobe Acrobat Professional - [ZemaxManual pdf]

',_t File Edit ¥iew Document Iools Advanced Window Help

| Print C‘ Email (i) Search
@ -] [ ©

| & & | T0 seect Tt -

P open @ [

ﬂHii‘l’: R (LB FRAF

+86-021-5407-1828
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#b4 : 200030

T cresteroF - X Review a comment + () secwe - # sion + [ ] Advanced Edting -

v@ O3 &3 2 5

Howe Ta. 7 =

[ raves ™ Layers | Sionatures “f Bookmarks

E commerts

W EE ¢ Options + x

[ Chapter 10 MACROS, EXTE

[ Chapter 11 SURFACE TYPE
E Chapter 12 NON-SEQUENTI.
[0 Chapter 13 SOLVES
[0 Chapter 14 OPTIMIZATION
% Chapter 15 GLOBAL OPTIMI
1% Chapter 16 TOLERANCING
15 Chapter 17 MULTI-COMFIGU
15 Chapter 18 USING GLASS C
E{[4 Chapter 19 THERMAL ANAL
[ Introduction
[0 Defining temperature and
[ Defining wavelengths
[0 Index of refraction comput
[0 Defining multiple termperat
[ Defining which paramatars
[ Defining multiple enviranm

4 Adding TCE data

% Modeling gases and liguid
124 Adding thermal index variz
[ Optimizing athermal lense E

< | ¥

4 =) v g

Automatrc thermal setup

A tool for automatically setting up a lens for thermal analysis is described in “Tools” on page 81.

There are two kinds of TCE data. For surfaces which use a glass type named in one of the catalogs (suc
BK7 from the Schott catalog), ZEMAX uses the TCE data specified in the catalog. See the chapter "Using G
Catalogs" for the description of o, the thermal coefficient of expansion value.

If the surface does not use a catalog glass, then the TCE value is exiracted directly from the TCE colurr
the Lens Data Editor. The TCE column is the last column in the spreadsheet, to the right of the parameter colur

TCE is measured in units of 1E-06 per degree C. Therefore, a value of 23.50 E-06 per degree C woult
entered as 23.5. ZEMAX automatically considers the 1E-6 factor when computing thermal effects

Model liquid

See “Modeling gases and liquids™ on page 492 for important information on thermal modeling of non-:
materials.

Adding ¢t lind iation d

The variation of index of refraction with temperature, ambient air pressure, and wavelength is modeled for
glass using the polynomial expression given earlier. The expression requires six coefficients to define

Bzl

505 Chapter 19: THERMAL ANAL®

temperature and wavelength dependence on the change in absolute index. It is often the case that for mate
added by the user, the six coefficients describing the variation are not available. However, most glass cata
contain at least a single linear approximation of the ratio of index change with temperature change. This vall
called dn/dt. If the only data available is a single dn/dt, then an approximation to the general expression cal+

A

5,49 10,990 < | >

seaEss bbbl © L[H]# o

I4 4
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Question 5:

#£ POP ThREH, Fiber Data I H #1 /) Fiber Type /&K% E Fiber ] Mode '%?

Answer :
R
1 2 L ZEMAX e (] R A AN 1), file £

ZEMAX\Samples\Physical Optics\Fiber Coupling.zmx

al 1: 3D Layout
Update Sethngs  Print  Window

L.

40 LAYOUT

SIMPLE LENW3Z FOCUSTRE TO A FIBEE
WED TUL ZB =ZP@5

FIBER COURPLIMNG.,ZMX
COMNFIGURATION 1 DOF 1

2. Fiber Data\Fiber Type 7] %FE¥) mode H', Gaussian Angle F1 Gaussian Waist

sl iERL AR

HEMZ SIEAZE
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mtan®

Hir @g N waist [F B2, & A[#EH POP KR KECE H, 0 4, MHE Samples [1EIZXK T,
47 fiber RJFZIRIY) waist ELAT A 0.008mm W (FH2Y4 core 1) K/NZ)24 0.008mm W), HFEA R 5

i, Gl EaUI s aE B, 47 EL . Fiber Type 4 Gaussian Angle B, I angle {5 £ %15 4 2.28,

P NA {H, D fiber (] NA=sin2.28" =0.04.

§/] POF Settings

(reneral | Beam Definition | Display  Fiber Data |

[v Compute Fiber Coupling Integral

Tilt About x [deqg): |EI

Tilk Abaout v [deg):

T

Fiber Type:
Fle: Gaussian Angle
W aizh ® Gaussian Size+angle
T.|:||:| Hat
W gist o File
DLL
Aperture = 1] Aperture ||:|
Order |EI Order v ID—

Fiber Pogition; | Chief Fay ﬂ
Save | Load | Bezet |
e | EE | | =
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GRS

)

/N
(Macro)
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Question 1:
Bin—ANE R BAEAAE P Marco £, =¥ Marcol &% Marco2 1 Marco3, %
A Fh iy SIEMATE S &R 2 BB RXETFHEEHAMHLHFET

Answer :

BRIV 1) 2 A7 95T Macro MR Macro 1)1 @, 75 ZEMAX ' H B T8 AT fir 4K 58 X AR ¥
AR, Fg) TR, A SR BE VRSN 10 SRR A T S A IR IR 2R R R e
I TAF, ENEH GOSUB, SUB, RETURN, and END [{) 44 i XA FRLF (85—
Macro fITBAMThAE) , R TRXAMAMPEM AL, %72 % F /) Chapter 22 ZEMAX

PROGRAMMING LANGUAGE...ZPL keywords...GOSUB, SUB, RETURN, and END.
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Question 1:

FEZEMAXH, N =523 f P 8RB A S ,

Answer :

i—"

2N
IR

SAE N BRFTRCA I [FIN,

ﬂHii‘n’: R (LB FRAF

» EBmRL R AIEIR31318 7% 703.704 E

#b4 : 200030
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£ FEEE P A License Code?

T FRINR 4 de.dat (9SCHF, IFAEIZAT SERIBTRCAS )5
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ekl

WA BT N300 1e.dat, Wi%] ZEMAX I H RIS R, B IRAH le.dat U, BIAT IR 1247 B

A

<A Software Updates - Microsoft Infernet Explorer E|E|E|
;'r

WEO ®ED WHT EHeEW TAD HED

Q- © MNRA® P shaez @ (-2 =-[JH 3

D) ] htphrwe zemascro hid v Bus =
Google - | v\ RiEFEE - @ ShoomEs | FwE
Download Files ~
ZEMAR Each newi version of ZEMAX includes license codes for all users who have support. Updated license codes
will be posted periodically for new keys. If your suppaort has expired, you will not be able to run the latest
ZEBASE version of ZEMAX until you renew your support, and the next license code file or updats is released
Courses
We recommend that you archive your update files for future use, or re-installation
Prices
File
Order Online
Dowr{oad ZEMAX_2005-07-01 exe agh we)
Comments . FEMAR and manual. Click here for what's new in this version
Updates This release anEMAX reguires the Sentinel Driver version 7.0.0 ar later, available below. If
you need Acrobat Reader to read PDF files, download from Adobe here.
File Sentinel Driver 7.0.0
Download Sentinel 700 exe @ me)
Comments System driver for communication with the hardware key. The driver is usually only needed
for first-time installations. To install the driver on new Windows 2000, XP, or NT computers,
you must be logged in as administrator. If you have a USB key, do not plug the key into
the computer befare installing the driver.
See also the SuperproMedic exe troubleshooting utility.
File License code file, update Wl
Downl lc dat mzo ey
Comments License codes for the current version. Click to download file, then copy to your ZEMAK
directory after installing the current version update
v
&l B M
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Question 1:

Wr i OSLO F8 4+, A fEEBITRA T St BRI H 1 ICON, BRI /8 3. T ZEMAX
LR B %k, A REERRE T B RIS, & A T E ik?

Answer :

BRI BRI, IR R n) B midy ZEMAX SCHEIT IR

\QFf:”ﬂ | —mnbeee = ]
= =
0 open ZEMAX files directlv'.;

S
=10 x1

[
| TRO WAD RAGD ROAEQ IRD RAD .
| bW - = - G| Qe AWEE F 50 X o |-

[ T — =] PBE |
- el =y ] Ao Yoma TEZ ] Tewn leas wmng vigre fing bt T8
m - 20 4 poc henmat s ] Te s Joms waing vigneting bactonzmx
- ] Apochenmat] SES et colom SES
Objeclives k] Ageshonmat) 2 ket el ZMX
] A poc kot 523 ] Wade waghe borss 100 darme find SES
Cooke 40 degree field smx ] Ao o) amoc =] Wide sagle leisi 100 dagree field
IMIWE ] Cooke 40 diegree Gl CRD an] Wide nagle lerss 200 degree fiekd ZEX
e B 1 FF 0030 ua] Coohe 4 degree ] SES ) Wide sage lene 200 degoee field zmo

v & 51 KB o] Dirtible Tharecs 31 dgren

e = farrdnb iy :
2 i i
5»;.“..«.“5&2.. SR "Conka 40 dugan S o
_,]mmhlm;uimeﬂ WER
a] Donbet wtag MIL namd 3
) Doublet B2 BTD
') Dioblet zmor wED
Even Asphers SES
P
lererem hophot bas 7F
gl:\:w bhphot s m
] Fetrval ZEZ FIEEN
] Petrval mom
] Reduy loms ZEZ
] Rl o £rvoc
20043015 REHERRTS 2003 EREFI R RER LT 2
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&j ﬁ:ﬂﬂﬂmmwhwwwt
BERELT, - DISRIT ] -
N TENR D).
|
MWL)
ACTEZee 32 for Winderws S5HT fi
| Acrobed B Dickller & 2ix
S 1 cmom
0 sthel ] Zamples
[l Contracine Launcher L Seq2zMX
=" | Remstration Halner & nabeaten = ClSiockent
B B ATemp
1 Testplat
P Caueo
e = =
ATy sEmaD IR =l ™
20043115 KRFEFRTS 2003 SRERI IR R RA T 3

ot b trmiion Spvisen Ca., bnd.
WITC § ey bafCREREOM. e

EED BNE S8Y AOARL) IAD RN =
SN -G Dwe ek 3% X 0| O
L T r— = euzE
-, = o] A et TE2 o] sy dose g vgtig fcios TE0
L — ] A posc b zem ] T b i gt factoas £
. 1] Apochemeradd SER ] it el TEE
Objectives -l E s s THAY
sttt emmem— Ly Lo R T 7
ke 401 dogren field ] A e heseratd s
g jtmumaen— Tl C7O ,g Ei?ﬂ‘mmam"“”wm
. ] Cooke 40 degres 1wl 525 ' RINAE L
B TR e e e iainT
HESI KB 1] Cicvrble Charsen 23 e Paeld ZED
e [ Double Gvame 28 e fubiroe (1
st [ Doabe e S deee HSEE AR
] Dbl Chwnsn 5 degres field 2o T
] Dbl meng ML e phooes 5 [ 1 Widtres Madas Encoles |
] Doablet i eIL o heomecz | |50 Wishow Msdsa Fiar
] Dabiet 2 ke
5] Dablet o
] Even Arplere TED
] Even Arpler zmo j
] Lvesne telephoo Jeas SES
] Liwvesm wlephoio bess smoc AR ST S A
Petrml SES
i]JMvail:rm @ L] E=E
] Baley I B3 7
] R oz
A DO R B 5 [0 = T ] ",.
200403115 RE4ERRTS 2003 SRR B ARG E R A 4
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. :].lp-u}nmﬂﬁ'ﬁs !lttubﬂﬂ
Objectives =] Apochenmatt nm =] enteolon I
~ ] Ao hammat SES 8] P wnghe loms 100 degoes fild SES
Cenke 40 degres el rmx !j.lp-o-rhmm&.im !]H'douﬁhulmd!wlﬂlmx
LXK _]u:omm«p- field CRO ] P wngle leas 200 degree fild SES
Wiske wughe Joma 200 & i
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Question 2;

IRt — DSC LENS J5, % 2D Layout #14/% Autocad {*.DXF #4, f#H AutoCad ¥
J&*.DXF #4i, RIIEIRE =L ROEE, FAR Surface XM — MR HIHL,
ERAE ZEMZX 4 2D Layout IR, & RATHE?

BRI A R A X—AN A RENE, —MAFAAHRREFR—ANET, W
RUX Bug —HRE, BARBE—, BB EER hEMEER?

Answer :
IK r) @ DRA AR B R I A A bug, B R R AR IR R TR FF e IR, SR P
16 CRCFE A i 1) S A

PR IR CL RSO ARET IR, BB ) AN ) R ZEMAXA S, i& 5 AutoCad
(RSO BB AT O, AT RETCIRAR PR AR R i) 7L
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Question 3:
DDE ) 3C4m%E, &M 2T NIEE L CER A RE%.C SR DLL &2 BEBIR
TRt BRIEAT?

Answer :

KM, T BT VO Borland CHIRE /A RERE.C (S B DLL A% 0. A U
LEHEAT WA B, AT FHd HE A (Notepad) RV AT IF e o C+Hi2 HISRH:.C 1930 F R DLL [##% 5,
B DLL (S0 S ZEMAX ) DLL SCHESrf, ZEMAX BIR] A 2 30f

& DLL W EE
I3

BED BHE WAO SMAEW TAD HEO
Q-8 - Pgﬁ oEnE [E-

v| E) %  Noston dntiVins B -

o B ® 8 8 8 8 B 8 B

¢ o ey (User Defined |  us_snamr  vs_snemrdll  us_emasp us_emaspdll  vsepmey  we_spgordll us_army ve_srrerdll  vs_armayeven

\j &fﬁ?ﬁﬁﬂm Surface Project,

) FREEEEERE S I fils sample

£ HmEEEas ﬁ E ﬁ] EJ ﬂ E_] J‘,‘] e ﬁ E]
vs_prrayeven... us_biconicas... US_Biconic.. us_cyler ve_cylardll vs_dgeyl ve dgeyldl U5 _DMD U3 _DMD4L ve_filtl

) ZEMAX ﬂ E;:| ﬂ

Q) B
§ B
& 5 LTS

\T‘

2 8 & g & B

us_filt3 dll us_fild us_filtd 41l us_filt5 us_filtS A1l us_filif

A B & B a g

us_filtfs 41l us_filf7 v filt7.A1 us_filt A1l 1s_goyl ns_peyldll us_prate us_prate A1l us_grinl

us_grind.dll Us_igrin us_igrindll ws_itera us_iteradll us_lung us_hune 41l TS _mems  US_mems.dll us_offst

3 B & B & B B &8 &8 @

us_offstdll uz_ogive us_ogive.dll us_polarization vs_polarizati..  us_stand us_stand2 us_standZdll  vs_stand dl gt

us_filtl dll us_filtd ue_filtZ dll

3 B o

g
&

m

&
3

m
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Question 1:

7E ZEMAX 7, #1131 ERROR 58: Key driver not be installed 113 & i iZ 04 4b 38 2

Answer :

8754 CD B DRIVERS H3¢ F 22 35iE G HENIE 4T R4 Driver, BRI A ik,

FEMAE Development Corporation, March 2004 CD-EOM

Install ZEMAX demo

Install ZEMAX program [requires Key and License Code]

Install ZEMAX Key Driver

Exit
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Question 2;

ZEMAX—7E ZEMAX 1, %4§f MTF Kot ohhert, #7K&% L1 ERROR 921:

SAMPLING TOO LOW, DATA INACCURATE! {15 B, A4 R K& RKE?

Answer :

AR BT BLERAE R AR, R R M AT 40 R B s

FFT M TF Diagram wethings
Sampling: Al -
b am Frequency: Field: Al -
Shaw Diffraction| 125 # 123 Type: i -
[ Show Diffraction SEE @ IEE vpe IMDduIatlnn J
[ Usze Polarization | 912 » 512 [T Use Dashes
1024 « 1024
ok | geossxe048 || Load | Beset | Hep |
— — 14096 » 4036

8132 x 5132
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Question 3:
TEZEMAXH, A ANSC with ports>REH N2 RGHT, 4 HIN"Non-sequential

surfaces must be followed by a standard surface type." )45 =15 E?

Answer ;

Ry Z 48 LA NSC with ports RIS RGNS, Br T - NSC URIH 256, b %
ZAfi N> standard IR IFE NSC FIfERIRITNZ )G, A TR A BE ¢ B IR NSC 1
DAL, BN port A% H port.

ZEMAX EE - 1272 - CAZEMAX\Samples\Non-sequentia\DiffractivesiBinary 2. zmx
Eile Editors

Swstern  Analvsis  Tools Reports Macros Extensions Window Help

[- [5]x]
Edit Solves Ophions Help
surf: Type

Comment Thickness Sewi-Diame. . Comic Exit Loc ¥ | Exit Loc ¥ | Exit Loc 2

BJ| Standard Infinity| Infinity| Infinicy| 0000000

TO|Non-Seq. . Infinity, - /8- 000000 0.000000 El 0.000000 0.000000) | _50.00000
2| Standard Infinity| 50.00000 -l es.gooooju)  0.o0o0000 1

rus| scandard Intinity, z,/amnns 0000000

m

- [B]x)
Edit Solves Enors Detectors Database Help
Object Type ‘ Comment. ‘ Ref Object

1‘ Binary z‘ A

i >

0. ooooo0] | 5. oooooo] |

ENFF: 0 ENFD: 18
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Question 4
M ZEZEMAXH /i F Relative Illumination Ploth, EE 4 WHBL " CANNOT
COMPUTE RELATIVE ILLUMINATION " [f{J45i5215 2.2

Answer :

X2 AR 18 ) 2R 48 ¥ B AT 1 ) Relative Tluminationff) € X, 1% T & X0 EBAEAEE

2

ZEMAXF-#tChapter 7 ANALYSIS MENU/Illumination/Relative Illumination, 45AM 48N
BRI -

For systems with very high amounts of vignetting, or for systems with non-linear cosine space
aberrations that would violate the assumptions of the computation, the relative illumination cannot be

calculated, and an error message will be displayed.

BRG] T2 s (vignettig ) 5045 21 KRS o X, BT A ] E 2% FRAE UE 1)

% Adobe Acrobat Professional - [ZemaxManual pdf] [WEES
L Bl Edit View Docwment Took Advanced Window Help

X open P [H Pt (B Email i Search - T CrestePOF v ) Review & Commert + () Seowe + # Sin + [y Advanced Edting ~
| "“‘]:'r Select Text = ;_.| @\ d I:‘ E] = 99% - @ 103 O ] HowTa 7 -
E—— tne RI can be computed using an integraiion of the projecied solid angle or efieciive area of the exit pupil as seen
» 0 °F & Options = % || pom e image location. y
£
E E[3 Chapter 7 ANALYSIS MENL = For systems with very high amounts of vignetting, or for systems with non-linear cosine space aberrations that
z G Introduction would violate the assumptions of the computation, the relative illumination cannot be calculated, and an error
& B Layout message will be displayed. Cosine space aberrations may be displayed using the spot diagram feature.
T iR Fane Effective £/
£ w1 Spot D The text listing of the relative ilumination data also includes data for the Effective Fi#. The Effective F/# is the
E pol Liagrams F# required for a perfect optical system with 100% transmission and a circular exit pupil to have the same image
[ [ MTF illumination as the system being evaluated. The Effective F/# is computed by~
s @[ PsF —
12 ]
%s B Wavefront E = "ﬁ
— &% Surface N
g =[5 RS where A is the area of the projected solid angle of the pupil in cosine space weighted for system transmission.
& {3 Encircled energy ! The Effective F# is a useful metric for comparing the brightness of the image formed by different optical systems,
B Numination because it accounts fer Rl and is independent of the aperture shape
5[ Relative |llumination V[gnemng Plot
I Wignetting Plot Purpose:
[ Nlurnination XY Sean Calculates fractional vignetting as a function of field angle

[0 lurnination 20 Surface
[ Image Analysis
([ Bincular Analysis

I Comments

[ Miscellaneous 141 Chapter 7: ANALYSIS MENU
[0 Aberration coefficients

®([3 Calculations

®([ Glass and Gradient Indax
[ TR vl Settings. a

< > A 549 10.99 in < >

?Q‘ | 4 4 141068 b bl | @ FIETE
NIl - A=y
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Question 5:

TERREZE ZEMAX FHIRHERER, B R 2 MIZXH RS ? W A

KeyPro fJiL 2 PC.

B

Answer :

FeAC I SR8 LUAE— B MU XA KeyPro HUE, XASHIEEASH MUK . Rk
LYIRITESIE
1. 3 ZEMAXK N #%Sentinel 700.exe 22 .
2. EHEWENLEWERIEA KeyPros
WARARSAR T UL b, EEAFAE, TE I key FFRIREE, FATEIR KeyPro.

2 Softwass pdates - Micrasoft Internet Explarer =X .
B2 WRE BAD BEOBENQ TAD NEO i
Qrx-O NEAG Pne franwe @ 3-5 -6 3

R ] hitp it v covmupatestonde bl

Google - v gemaEE - @ Socmm EEA o
Download Files -
LEMNE Each new varsion of ZEMAX inchedes hcensa codas for all usars who have support. Updated canse codes
I will be posted panodicaly for new keys . I your support has expared, you wvall not be able to run the latest
IEBASE warsion of FEMAX uritil you ranew your support_and the nad license code file or update is released
Courses
— Ve racommend that you archiva your updats files for futurs use, of re-installabon
Prices
uder line Fila JEMAX Update, July 1, 2005
Download ZEMAX_ 20050701 23 oo ey
Comments Imalla ms (m!em version of .E:MA.‘( and manual (.I»ck here for Md.&ﬁ-‘_ummm
Updstes of ZEMAY requires the Sentined Driver version 7 0.0 or later, avadable below.
'rn rd.'\rmh\:R ador to road PDF Sles, do »ml I”f om Adobo hore.
File Sentingl Dviver 700
aaemiine] 700 exe eo
I with the hardware g, The drver is usually only neaded
tall the driver an new Wndows 2000, %P, ar NT comguters,
you hai Ky, B not plug the key inta
PPlEshaotng wtility.
File License code file, updated daily.
Download & df a0 um
Comments Licnse codes for thie cument version. Click 10 download file, then copy 1o your JEMAX
drectory sher installing Lhe curren version update. 4
L] © R

Question 6:

A2 %558 ZEMAX BHRAJE, WA TTEMHYE?
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X AERAIE T g A I e, PR R, TR LU DRI AT 2%
1. FZEMAXM T

2. IE7E le.dat. ZEMAX Date.exe, FZATHE/ AT HRS, Kb ARSI BB I BE R A o

3. %isiT ZEMAX Date.exe, ZH5EMA, 4% le.dat 5% C://ZEMAX/,

ik AT

4.  FHHH)H ZEMAX.

K JAS 1c.dat B2

<A Software Updates - Microsoft Infernet Explorer r;”ElEl

#EEE ®\ED HR0 IMEEW IAD HEO o
Otx- 0 NRAG Pmedoonme @ -5 @ -[JHA S
D) ] htphrwe zemascro hid v Bus =
Google - | v\ RiEFEE - @ ShoomEs | FwE
Download Files ~
ZEMAR Each newi version of ZEMAX includes license codes for all users who have support. Updated license codes
will be posted periodically for new keys. If your suppaort has expired, you will not be able to run the latest
ZEBASE version of ZEMAX until you renew your support, and the next license code file or updats is released
Courses
We recommend that you archive your update files for future use, or re-installation
Prices
Onder Cnline File ErdAX Update, July 1, 200!
Download FEMAX_2005-07-01.exe vo.8 mp
Comments Installs The version of FEMAR and manual. Click here for what's new in this version
Updates This release of ZEMAX requires the Sentinel Driver version 7.0.0 or later, available below. If
you need Acrobat Reader to read PDF files, download from Adobe here.
File Sentinel Driver 7.0.0
Download Sentinel 700 exe @ me)
Comments System driver for communication with the hardware key. The driver is usually only needed
for first-time installations. To install the driver on new Windows 2000, XP, or NT computers,
you must be logged in as administrator. If you have a USB key, do not plug the key into
the computer befare installing the driver.
See also the SuperproMedic exe troubleshooting utility.
File License code file, updated daily.
Download dat oan Mey
Comments License codes for the current version. Click to download file, then copy to your ZEMAK
directory after installing the current version update
v
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