TL410 Specification

SL/TL410 lens family specifications

Focal length

Image circle
Resolution

F/#

Focus Range

IR Correction

Lens length

Back focal length
CRA

Distortion

Relative illumination
Lens transmission
Weight
Temperature range

4-10mm

@9.4mm

12.4 megapixel

F/1.4 @ 4mm —F/2.4 @ 10mm to close
0.5m to infinity

Day/Night

<64mm TTL

BFL 8.4mm (in air)

<7°

<69% at 4mm, < 8% at 10mm
>37% at $9.0mm

>80%

TBD

-20°C to 50°C

Field of view for sensor sizes

Sensor size 1/1.7” 1/1.8” 1/1.8” 4K* 1/2” 1/2.3” 1/2.5”
Horizontal 112°-44° 110°-43° 110°-43° 93°-37° 90°-36° 83°-33°
Vertical 81°-33° 71°-29° 52°-21° 68°-28° 67°-27° 60°-25°
Diagonal 149°-55° 139°-52° 126°-48° 120°-46° 117°-45° 106°-42°

*4K format = 4000 x 2000 pixels
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TL410 Mechanical

TL410 lens 7
(TL41T0AR6 shown)

64.0 TTL

12.50 mount plane
(optical distance)

51.5 lens length

E]

Light angle
106° max

als
s

CS mount (shown)
or D25 mount

Image plane

Theia Technologies *Dome centered at lens mount plane
MDP 3/20/2015
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Visible

TLA410 Resolution (MTF)

NIR (800 - 900nm)

Wide

Wodulatior

Diffraction MTF
TL410 Final

1.0 Limt
1 0000 Wide
— 2T R 1 200mn
“F2 R (R 1 200mm
— 5T R 1300
-Fo () 1500 mm
—Fe T RIM 2400 mn
-Fe R (RH)2 400 mm
o Ty s000
“Fs R (R3O mm
—Fe T RIM 380N
<75 R (RIM) 3500 mn
T @ 4500 mm
7R (RH 4500

Moculation

Diffraction MTF
TL410 Final

180 0 250
Spatial Frequency (cyclesimm)

Spatial Frequency (cycles/imm)

oI Limit

T (RIH) 3000 mm
R(RIH) 3000 mm
T (RIH) 3500 mm
R(RIH) 3600 mm
T (RIH) 4500 mm
RRIH) 1500 mm

Mid

Moculation

Diffraction MTF
TL410 Final

1 o Limit

Mid

Moculation

— F5: T (RIH) 3,000 mm
~-F5: R (RIH) 3,000 mm
— P& T (RIH) 3500 mm
- -F8 R (RIH) 3600 mm
T (RIH) 4500 mm
F7 R (RIH) 1500 mm

Diffraction MTF
TL410 Final

Spatial Frequency (cycles/imm)

Spatial Frequency (cycles/imm)

oI Limit

T (RIH) 3000 mm
R(RIH) 3000 mm
T (RIH) 3500 mm
R(RIH) 3600 mm
T (RIH) 4500 mm
RRIH) 1500 mm

Tele

Wodulatior

raction MTF
TL410 Final

- F1:Dif. Limit
F 1. (RIH) 0.000 mm
— F2:T (RIH} 1200 mm
-F2:R (RIH) 1200 mm
— F3:T (RIH} 1.800 mm
-F3:R (RIH) 1,300 mm
— F:T (RIH} 2,400 mm
-~ Fa: R (RIH} 2.400 mm
F5.T (RIF) 3.000 min
-F5:R (RIH) 3000 mm
— F&:T (RIH} 3600 mm
-F&:R (RIH) 3800 mm
F7.T (RIH) 4500 mm
F7:R (RIH) 4500 mm

Tele

Moculation

Diffraction MTF
TL410 Final

180 0 250
Spatial Frequency (cyclesimm)

Spatial Frequency (cycles/imm)

oI Limit

T (RIH) 3000 mm
R(RIH) 3000 mm
T (RIH) 3500 mm
R(RIH) 3600 mm
T (RIH) 4500 mm
RRIH) 1500 mm
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Stop Diameter
®9.4mm

®7.5mm

®6.7mm

®4.4mm

FL4

FL8

F2.0

3.0

MTF vs Fnumber

TL410 MTF vs Fnumber

] MTF Tele
24 64%
30 68%
33 66%
50 57%
67 50%
100 34%
133 16%
166 2%

Tele

Dfracton WTF
T P

Dfracton WTF
T P

Difaction NTF
T Pl

Dfracton WTF
T P

at 100 Ip/mm
0% MTFvs Ft 100 Ip/mm
Fi# MTF Wide
14 68%
80% 18 76%
/—\ A 78%
70% 3 7%
a 1%
6 58%
60% 8 46%
£ 10 35%
E 133 16%
H s0%
® \\ ——MTF Wide
ao%
B \ B MTF Tele
=
. \
” \
%
0 2 s s s 10 2 1 6 1
Fnumber
Wide Wide
Oifacton wTF Do e
L Eivia
i {mEt | stop Diameter
. Stop Diameter T ©94mm  F24
i ©33mm  FA0 Tz
Lo S—— -
Dt e DT
R Eivia
®2.2mm F6.0 © 7.5mm F3.0
- ” -
Dt e
R
3 TL410 Final .
©6.7mm F3.3
© 1.67mm F8.0
AR s
b
Dt e
R
; DT ;
Eivia
© 4.4mm F5.0
®13mm  F10.0
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Stop Diameter
©33mm

®2.2mm

® 1.67mm

®13mm

F6.7

F100

F133

F16.6

Tele

Diffacton T
L0 Fnat

DiffactonMTF
L0 Fnat

DiffactonMTF
L0 Fnat

DiffactonMTF
L0 Fnat




TL410 Distortion

Max Distortion

Wide 69%

ASTIGMATIC
DISTORTION
FIELD CURVES
IMG HT IMG HT
TI4.72 T 4.72
T7:3.53 4 3.53
4235 1,
4 Hois
T T T T 1
0.2 0.1 0 0.2 -g0 -40 0 a0 80
FOCUS (MILLIMETERS) % DISTORTION
TL410 Final POSITION 1 JAG 17-Jun-15
H [
Mid 18%
ASTIGMATI
STIG c DISTORTION
FIELD CURVES
IMG HT IMG HT
L e R
4 353 1353
1 1is 11
T T T 1 T T T
-0.10 -0.05 0.0 0.0s 0.10 -10 0 10 20
FOCUS (MILLIMETERS) % DISTORTION
TL410 Final POSITION 2 JAG 17-Jun-15
[
Tele 8%
ASTIGMATIC
DISTORTION
FIELD CURVES
IMG HT IMG HT
T4 T
13 Lss
4235 425
41 + 1.1
T T 1 T T
0.2 0.1 1 0.2 -10 -5 0 B 10
FOCUS (MILLIMETERS) % DISTORTION
TL410 Final POSITION 3 JAG 17-Jun-15
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TL410 Transmittance

ansmittance (%)

!
]

fal

Transmittance

S0 0

G0, 630,

. Tl
Wavelength (nm)

S11N
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TL410 Relative lllumination

F number 1.4 1.8 2.4 Theia Technologies Confidential
TL410 Relative lllumination
Image Size  Wide Mid Tele
0 100 100 100
1.2 88 93.5 99.6
1.8 81.4 89.4 99
2.4 74.6 85.2 98.3
3 67.4 80.7 97.2
3.6 59.8 76.1 95.2
4.5 37.6 68.8 91
4.7 24.9 67.1 89.9
TL410 Relative lllumination
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TL410 Cheif Ray Angle
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TL410 Chief Ray Angle (CRA)

Image Size  Wide Mid Tele

0 0 0 0
1.2 0.19 1.09 1.72
1.8 0.28 1.64 2.58
2.4 0.35 2.19 3.44

3 0.4 2.76 4.3
3.6 0.42 3.34 5.16
4.5 0.37 4.23 6.46
4.7 0.33 4.44 6.75

TL410 CRA
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EFL 4mm

454

354

25

Real Image Height (mm)

Q&4

Lateral Color (Z1) - TL410 Final
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