Zoom 6000 High Mag Zoom Lenses
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Zoom 6000 Field of View Matrix (in mm at nominal W.D.) e
Camera Rego!ve Depth of
Lens W.D. .5X Adapter .67X Adapter 1X Adapter ~ 1.33X Adapter  2X Adapter ~ 3.5X Adapter ~ 5X Adapter Limit )
Attachment (mm) R Low - High Low - High Low - High Low - High Low - High Low - High Low - High (microns) e (”.‘m)
Parameters Low-High Low-High
Mag. 0.09X-0.56X | 0.12X-0.75X | 0.18X-1.13X | 24X-15X | 0.35X-2.25X | .63X-3.95X | 0.88X-562X | 27.78-9.26 | 13.89-1.54
A (nOS:Ii?]al) Field1/4’ | 4570-7.12 | 34.03-533 | 22.85-356 | 17.18-268 | 1142-178 | 653-1.02 | 454-072 | 27.78-9.26 | 13.89-154
0.006- 0.018 Field1/3’ | 68.64-10.64 | 51.12-804 | 34.32-532 | 25.80-4.0 | 17.16-266 | 9.8-152 | 6.88-1.08 | 27.78-9.26 | 13.89-154
e (1)2\,3%_3;?]96 Field1/2' | 91.36-14.16 | 68.06-1066 | 4568-7.08 | 34.34-532 | 22.84-354 | 13.05-202 | 9.12-144 | 27.78-926 | 13.89-154
Field2/3’ | 91.40-19.52 | 9362-14.66 | 62.84-9.76 | 47.25-7.34 | 3142-488 | 17.95-279 | 1256-196 | 27.78-9.26 | 13.89-154
e [ B
Mag. 0.18X-1.13X | 0.24X-1.50X | 0.35X-2.25X | 46X-2.99X | 0.70X - 450X | 1.22X - 7.87X | 1.75X - 11.25X | 15.15-4.76 | 4.13-0.41
05X (nozii o) | Fied 147 | 2285-356 | 1702-266 | 1142-178 | 859-134 | 571-089 | 326- 51 228-0.36 | 1515-476 | 4.13-041
0.011-0.035 Field1/3" | 34.32-532 | 2556-40 | 17.16-267 | 12.90-2.01 | 858-133 | 4.90-076 | 3.43-053 | 1515-476 | 4.13-0.41
THEVTLE (1)1&‘%_1;199 Field1/2' | 4568-7.08 | 34.03-533 | 22.85-356 | 17.18-268 | 1142-177 | 658-102 | 457-071 | 1515-476 | 4.13-0.41
Field2/3 | 4570-976 | 46.81-7.33 | 3143-489 | 2363-368 | 1571-244 | 898-140 | 6.29-098 | 1515-476 | 4.13-041
e e ! ) B
Mag. 0.27X-1.69X | 0.35X-2.25X | 0.53X-338X | .70X-4.49X | 1.05X - 6.75X |1.85X - 11.83X| 2.63X - 16.88X | 9.80-3.14 | 1.73-0.18
0.75X (m:iian Field1/4” | 1522-2.38 | 11.34-178 | 761-119 | 572-89 | 381-059 | 2147-34 | 152-024 | 980-3.14 | 1.73-0.18
0.017 - 0.053 Field1/3" | 22.86-356 | 17.04-267 | 1143-178 | 859-134 | 572-089 | 3.26- 51 229-035 | 9.80-314 | 1.73-0.18
1-60111 (1)1,%.1:;99 Field1/2 | 30.46-474 | 2269-356 | 1523-237 | 1145-178 | 7.62-119 | 435-.68 | 305-047 | 980-314 | 1.73-0.18
Field2/3" | 3050-652 | 81.21-489 | 20.95-326 | 1575-2.45 | 1048-163 | 598-.93 | 4.19-065 | 980-314 | 173-0.18
e I [ I F—
Mag. 0.35X-2.25X | 0.47X-3.00X | 0.70X-450X | .93X-5.89X | 1.40X - 9.00X |2.45X - 15.75X | 3.50X - 22.50X | 7.25-2.35 | 0.95-0.10
e (noi?nal) Field1/4’ | 1142-178 | 851-133 | 571-089 | 4.29-.67 | 2.86-045 | 163-.25 114-018 | 7.25-235 | 0.95-0.10
0.023.-0.071 Field1/3" | 17.16-267 | 1277-201 | 858-133 | 645-10 | 4.29-067 | 245-.38 172-027 | 725-235 | 095-0.10
(1)\,3.1[;?;“99 Field1/2 | 22.85-356 | 17.01-267 | 11.42-177 | 859-133 | 571-089 | 326-50 | 228-036 | 7.25-2.35 | 0.95-0.10
Field2/3’ | 22.90-489 | 2340-365 | 1571-244 | 11.81-183 | 7.86-1.22 | 449-70 | 3.14-049 | 7.25-2.35 | 0.95-0.10
Mag. 0.53X-3.38X | 0.71X-450X | 1.05X-6.75X | 1.40-898 [2.10X-13.50X |3.67X - 23.62X| 525X - 33.75X | 4.90-157 | 0.43-0.04
15X (nof:mal) Field1/4” | 761-119 | 567-089 | 381-059 | 286-44 | 191-080 | 1.09-17 | 076-012 | 490-157 | 043-0.04
0.034-0.106 Field1/3 | 1143-178 | 852-133 | 572-089 43-67 | 286-044 | 163-.25 114-018 | 490-157 | 043-004
1-60112 0 Vc%.f’;nge Field1/2 | 1523-237 | 1134-177 | 7.62-1.19 573-.89 | 3.81-059 218-.34 152-024 | 490-157 | 043-0.04
Field2/3’ | 15.00-326 | 15.60-244 | 10.48-163 | 7.88-122 | 524-081 | 299-46 | 210-033 | 490-157 | 0.43-004
[ [ I
Mag. 0.70X - 450X | 0.94X-6.00X | 1.40X-9.00X [1.86X - 11.97X|2.80X - 18.00X | 4.9X - 315X | 7.00X-4500X | 3.62-1.17 | 0.24-002
20X (noi?nal) Field1/4” | 571-089 | 426-067 | 286-045 | 215-34 | 143-023 82- .13 057-009 | 362-117 | 024-002
0.040-0.142 Field1/3" | 858-1.33 6.39-100 | 429-067 | 822-50 | 215-033 | 122-19 | 086-013 | 362-117 | 024-0.02
1-60113 0 Veg?;nge Field1/2 | 1142-177 | 851-1.33 571-0.89 429-67 | 286-044 | 163-.25 114-018 | 362-117 | 024-0.02
Field2/3 | 1140-244 | 1170-183 | 786-122 | 591-92 | 393-061 | 224-35 157-024 | 362-117 | 024-002
NOTES:

The above fields of view are measured diagonally in millimeters (Horizontal = Diagonal x 0.8 and Vertical = Diagonal x 0.6).
(1) Working distance range when using 12 mm fine focus. Field of view will change with shorter or longer working distances.
N.A. varies depending in system magnification.
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Zoom 6000 High Mag Zoom Lenses

Zoom 6000 Performance Specifications

Zoom 6000 Combinations SYEE N.A.-obj- it Piil Sins Depth of Field
W.D. Magnification o (microns) (microns)

Lens Attachment + Prime Lens + Adapter Low Mag. High Mag. Low Mag. High Mag. Low Mag. High Mag. Low Mag. High Mag. Low Mag. High Mag.
0.25x + 6.5X Zoom + 0.5x 356 0.09 0.56 0.006 0.018 27.78 9.26 2.50 5.19 13.89 1.54
0.25x + 6.5X Zoom + 0.67x 356 0.12 0.75 0.006 0.018 27.78 9.26 3.33 6.95 13.89 1.54
0.25x + 6.5X Zoom + 1.0x 356 0.18 1.13 0.006 0.018 27.78 9.26 5.00 10.46 13.89 1.54
0.25x + 6.5X Zoom + 1.33x 356 0.23 1.51 0.006 0.018 27.78 9.26 6.65 13.91 13.89 1.54
0.25x + 6.5X Zoom + 2.0x 356 0.35 2.25 0.006 0.018 27.78 9.26 9.72 20.84 13.89 1.54
0.25x + 6.5X Zoom + 3.5x 356 0.61 3.98 0.006 0.018 27.78 9.26 17.50 36.61 13.89 1.54
0.25x + 6.5X Zoom + 5.0x 356 0.88 5.62 0.006 0.018 27.78 9.26 24.45 52.04 13.89 1.54
0.5x + 6.5X Zoom + 0.5x 175 018 113 0011 0035 1515 476 2.73 5.38 413 0.41
0.5x + 6.5X Zoom + 0.67x 175 0.23 1.50 0.011 0.035 15.15 4.76 3.48 714 413 0.41
0.5x + 6.5X Zoom + 1.0x 175 0.35 2.25 0.011 0.035 15.15 476 5.30 10.71 413 0.41
0.5x + 6.5X Zoom + 1.33x 175 0.47 3.03 0.011 0.035 15.15 4.76 7.05 14.24 413 0.41
0.5x + 6.5X Zoom + 2.0x 175 070 450 0011 0035 1515 476 1061 2142 413 0.41
0.5x + 6.5X Zoom + 3.5x 175 1.22 7.93 0.011 0.035 15.15 4.76 18.55 37.49 413 0.41
0.5x + 6.5X Zoom + 5.0x 175 1.75 11.25 0.011 0.035 15.15 476 26.51 53.55 413 0.41
0.75x + 6.5X Zoom + 0.5x 113 0.26 1.69 0.017 0.053 9.80 3.14 2.55 5.32 1.73 0.18
0.75x + 6.5X Zoom + 0.67x 113 0.35 2.25 0.017 0.053 9.80 3.14 3.43 7.08 1.73 0.18
0.75x + 6.5X Zoom + 1.0x 113 0.53 3.38 0.017 0.053 9.80 3.14 5.20 10.63 1.73 0.18
0.75x + 6.5X Zoom + 1.33x 113 0.70 4.54 0.017 0.053 9.80 3.14 6.92 1413 1.73 0.18
0.75x + 6.5X Zoom + 2.0x 113 1.05 6.75 0.017 0.053 9.80 3.14 10.30 21.23 1.73 0.18
0.75x + 6.5X Zoom + 3.5x 113 1.86 12.06 0.017 0.053 9.80 3.14 18.20 37.21 1.73 0.18
0.75x + 6.5X Zoom + 5.0x 113 2.63 16.88 0.017 0.053 9.80 3.14 25.74 53.09 1.73 0.18
None + 6.5X Zoom + 0.5x 92 035 225 0023 0071 7.25 2.35 2.54 5.28 0.95 0.10
None + 6.5X Zoom + 0.67x 92 0.47 3.00 0.023 0.071 7.25 2.35 3.41 7.04 0.95 0.10
None + 6.5X Zoom + 1.0x 92 0.70 4.50 0.023 0.071 7.25 2.35 5.08 10.55 0.95 0.10
None + 6.5X Zoom + 1.33x 92 0.93 6.05 0.023 0.071 7.25 2.35 6.76 14.03 0.95 0.10
None + 6.5X Zoom + 2.0x 92 140 900 0023 0071 7.25 235 1015 2111 0.95 0.10
None + 6.5X Zoom + 3.5x 92 2.45 15.93 0.023 0.071 7.25 2.35 17.78 36.93 0.95 0.10
None + 6.5X Zoom + 5.0x 92 3.50 22.50 0.023 0.071 7.25 2.35 25.38 52.76 0.95 0.10
1.5x + 6.5X Zoom + 0.5x 51 0.53 3.38 0.034 0.106 4.90 1.57 2.60 5.32 0.43 0.04
1.5x + 6.5X Zoom + 0.67x 51 0.70 4.50 0.034 0.106 4.90 1.57 3.43 7.09 0.43 0.04
1.5x + 6.5X Zoom + 1.0x 51 1.05 6.75 0.034 0.106 4.90 1.57 515 10.63 0.43 0.04
1.5x + 6.5X Zoom + 1.33 51 1.40 9.08 0.034 0.106 490 1.57 6.85 1414 0.43 0.04
1.5% + 6.5X Zoom + 2.0x 51 2.10 13.50 0.034 0.106 4.90 1.57 10.29 21.26 0.43 0.04
1.5x + 6.5X Zoom + 3.5x 51 3.68 23.89 0.034 0.106 4.90 1.57 18.03 37.21 0.43 0.04
1.5x + 6.5X Zoom + 5.0x 51 5.25 33.75 0.034 0.106 4.90 1.57 25.73 53.16 0.43 0.04
2.0x + 6.5X Zoom + 0.5x 3 070 450 0046 0142 362 117 2.54 5.29 0.24 0.02
2.0x + 6.5X Zoom + 0.67x 36 0.94 6.00 0.046 0.142 3.62 1.17 3.41 7.05 0.24 0.02
2.0x + 6.5X Zoom + 1.0x 36 1.40 9.00 0.046 0.142 3.62 1.17 5.08 10.58 0.24 0.02
2.0x + 6.5X Zoom + 1.33 36 1.86 12.10 0.046 0.142 3.62 1.17 6.76 14.07 0.24 0.02
2.0x + 6.5X Zoom + 2.0x 36 280 1800 0046 0142 362 117 1015 2115 024 0.02
2.0x + 6.5X Zoom + 3.5x 36 4.90 31.85 0.046 0.142 3.62 1.17 17.78 37.03 0.24 0.02
2.0x + 6.5X Zoom + 5.0x 36 7.00 45.00 0.046 0.142 3.62 1.17 25.38 52.88 0.24 0.02

Assumptions:

1. Minimum resolvable feature size is half of the threshold line pair limit. Calculation = 1/(3000 x Lens N.A.)

2. Matching pixel size is that which will permit the minimum feature size to overlap two pixels. Calculation = 1/2(Feature Size x System Magnification)
3. If the matching pixel size is greater than the camera pixel size, the system is “lens limited.”

4. If the matching pixel size is less than the camera pixel size, the system is “camera limited.”
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Zoom 6000

Internal Co-axial Zoom

Navitar’s Zoom 6000 with Internal Co-axial [llumination (1-60123) is an ideal
solution for applications involving highly reflective surfaces, such as wafers,

polished samples, and fluids. Designed to provide even illumination for

higher magnification applications, coaxial illumination provides extremely
detailed resolution, particularly when a high resolution camera is used.

Zoom 6000 Field of View Matrix for Internal Co-axial Zoom 1-60123 (in mm at nominal W.D.)

A Lens W.D.(mm) e g _ 67X Adapter 1X Adapter 1.33X Adgpter 2X Adapter 3.5X Adapter 5X Adapter
ttachment DTETEEE Low - High Low - High Low - High Low - High Low - High Low - High Low - High
0 Mag. 0.35X-2.25X | 047X-3.00X | 0.70X-450X | .93X-6.0X | 1.40X-9.00X |2.45X - 15.75X| 3.50X - 22.50X
(nominal) | Field /4" | 11.43-1.78 8.51-1.33 5.71-0.89 4.3X-0.67 2.86-0.45 163-025 | 1.14-0.18
0'02'\;(_":071 0093 Field 1/3" | (2)11.10-2.67 | (2)11.40-201 | 858-1.33 6.45- 1.0 429-0.67 245-038 | 1.72-027
()WD. | Field1/2> | @) 11.20-356 | (2)11.46-2.62 | 11.42-1.77 8.6-1.33 5.71-0.89 327-051 | 228-0.36
renge Field2/3" | (2)11.06-4.89 | (2)11.54-360 | 11.40-244 | 11.0-1.83 7.86-1.22 449-07 | 3.14-049
L S S ||
51 Mag. 053X-3.38X | 071X-450X | 1.05X-6.75X | 1.4X-9.0X | 210X-1350X | 3.7X-23.6X | 5.25X-33.75X
1.5X (nominal) g1y 1747 7.62-1.18 5.67-0.89 3.81-059 2.85-0.44 1.91-0.30 1.08-017 | 076-0.12
03320:) 1'1204 5153 Field 1/3” 11.32-1.78 8.52-1.33 5.72-0.89 429-067 2.86-0.44 162-025 | 1.14-0.18
(‘r;x‘gg- Field 112" | ()11.20-237 | 11.34-1.77 762-119 | 571-089 | 381-050 | 216-034 | 152-0.24
Field2/3” | (2)11.2-325 | (2)11.20-2.44 | 1048-163 | 7.86-1.22 5.24 - 0.81 297-047 | 210-033
- |
3% Mag. 0.70X-450X | 0.94X-6.00X | 1.40X-9.00X | 1.86X-12.0X | 2.80X-18.00X | 4.9X-31.5X | 7.00X-4500X
2.0X (nominal) | Figiq 147 5.71-0.89 4.26 - 0.67 2.86 - 0.45 2.15-0.33 1.43-0.23 0.82-0.13 | 057-0.09
0?4:0 101';41 36.37 Field 1/3’ 857-1.33 6.39 - 1.00 429-067 3.22-05 2.15-0.33 122-019 | 0.86-0.13
(‘r;x‘gg- Feld1/2 | @112-177 | 851-1.33 571-089 | 4.30-067 2.86 - 0.44 163-025 | 1.14-0.18
Field2/3” | (2)11.2-244 | (2)11.7-1.83 7.86-1.22 5.91-0.92 3.93-0.61 224-035 | 157-0.24
NOTES:

The internal coax will illuminate a circular area of about 11 mm in diameter. Any field of view larger than 11 mm will have darkened corners.
Low power lens attachments can be used but produce increasing vingetting.
(1) Working distance range when using 3 mm fine focus.
(2) Entire zoom range is not used.
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and Magnification

Objective

Image provided courtesy of PVI Systems.

Zoom 6000
UltraZoom

Combine Infinity-Corrected Objectives for Maximum Resolution

Zoom 6000 UltraZoom Field of View Matrix for 1-60190,
1-60191, 1-60349 and 1-60350 (in mm)

Navitar’s UltraZoom is a high-performance zoom lens system ideal for
semiconductor inspection, flow cytometry, or other high magnification
applications. Its advanced design offers high resolution and outstanding
contrast. This system incorporates infinity corrected, plan-apochromatic
objectives providing long working distances and excellent edge flatness
and clarity. Resolution varies from 420 to 1,650 lines per mm, depending
on the microscope objective used. The UltraZoom is also available with
fine focus and/or co-axial illumination.

Lens Camera Format/ 1X Adapter 1.33X Adapter 2X Adapter 3.5X Adapter
(Mitutoyo) Parameters Low - High Low - High Low - High Low - High
Long WD

Mag. 1.74X-1143X | 23X-150X | 3.48X-22.86X | 6.1X-39.4X
5X Field 1/4” 2.30-0.35 1.74-0.26 1.15-0.17 0.65-0.1
0.14NA* | 34 Field 1/3” 3.45-0.52 261-0.40 1.72-0.26 0.98-0.15
1-60226 Field 1/2" (1) 4.05 - 0.70 3.48-0.54 2.30-0.35 1.31-0.20
Field 2/3” (1)4.02-0.96 40-0.74 3.16-0.48 1.80-0.28

Mag. 3.48X-22.86X | 4.63X-29.9X | 6.96X-45.72X | 12.3X - 78.8X
10X Field 1/4” 1.15-0.17 0.86-0.13 057 - 0.09 0.33-0.05
028NA* | 33 Field 1/3" 1.72-0.26 1.30-0.20 0.86-0.13 0.49-0.08
1-60227 Field 1/2" (1)2.10-0.35 1.73-0.27 1.15-0.17 0.66 - 0.10
Field 2/3" (1)2.10-0.48 2.10-0.37 1.58-0.24 09-0.14

Mag. 6.96X-45.72X | 9.3X-59.9X | 13.92X-91.40X | 24.5X - 157.6X
20X Field 1/4” 0.57-0.09 0.43-0.07 0.29-0.04 0.16-0.03
0.42NA* | 20 Field 1/3” 0.86-0.13 0.65-0.10 0.43-0.07 0.25-0.04
1-60228 Field 1/2” (1)1.0-0.17 0.86-0.14 0.57-0.09 0.33-0.05
Field 2/3" (1)1.03-0.24 1.0-0.19 079-0.12 0.45-0.07

Mag. 17.40X - 114.30X |  23X-150X | 34.80X - 228.60X| 61X - 393.8X

50X Field 1/4” 0.23-0.03 0.17-0.03 0.11-0.02 0.07 - 0.01
055NA* | 13 Field 1/3" 0.30-0.05 0.26-0.04 0.17-0.03 | 0.10-0.015

1-60229 Field 1/2” (1)0.31-0.07 0.30- 0.05 0.23-0.04 0.13-0.02
Field 2/3" (1)0.30-0.10 0.30-0.07 | (1)0.30-0.05 | 0.18-0.03

(1) Entire zoom range is not used.

*N.A. at full zoom. N.A. varies with zoom settings.

Phone: 800-828-6778 or 585-359-4000

Fax 585-359-4999
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