V5500 SNl P LN S e i ©S

Optical Specification

Basic system
parameters

Lens system

Optical performance

Description

Focal Length (EFL)
Back Focal Length (BFL)

Flange Back Length(FBL)

Full field Of View (FOV)

F-number (F/#)

Sensor model No.

Sensor model size
Wavelengths

M12 Total Track Length (TTL)
M12 Over All Length (OAL)
Barrel Thread / Mount Format

Lens Number of Elements

Coating MgF2

Image Circle Error
M12 Out diameter (OD)

Relative lllumination

MTF as a function of line
pairs/mm

Optical Distortion

Marshall Electronics

3.9mm

3.9mm £ 0.1mm
6.1mm + 5%

6.0mm + 0.3mm

127.2°

96.1°

70.0°

2.0

IMX178LQJ (5M 4:3)

7.78mm(D) x 6.22mm(H) x 4.67mm(V)

486.1nm~656.3nm / 780nm, 850nm
30.0mm
24.1mm
M12 X P0.5 & CS-Mount

8 components 8 elements

Element 1~8 (SLAR Coating)

>=8.0mm
@17.0
48.6%
MTF20.755 at 100 (LP/mm)
MTF(T)20.657 at 100 (LP/mm)
MTF(S)20.694 at 100 (LP/mm)

<-51.0%

5.0mm

5.0mm + 0.1mm
6.2mm + 5%

6.1mm + 0.3mm
99.4°
75.5°
55.1°

2.0

IMX178LQJ (5M 4:3)

7.78mm(D) x 6.22mm(H) x 4.67mm(V)

486.1nm~656.3nm / 780nm, 850nm
30.0mm
24.1mm
M12 X P0.5 & CS-Mount

8 components 8 elements

Element 1~8 (SLAR Coating)

>=8.0mm
@17.0
63.0%
MTF20.733 at 100 (LP/mm)
MTF(T)20.640 at 100 (LP/mm)
MTF(S)20.677 at 100 (LP/mm)

< -34.0%

7.6mm

7.6mm + 0.1mm
6.1mm + 5%

5.7mm + 0.3mm

60.8°

47.9°

35.6°

2.0

IMX178LQJ (5M 4:3)

7.78mm(D) x 6.22mm(H) x 4.67mm(V)

486.1nm~656.3nm / 780nm, 850nm
30.5mm
24.8mm
M12 X P0.5 & CS-Mount

7 components 7 elements

Element 1~7 (SLAR Coating)

>=8.0mm
@17.0
44.5%
MTF20.732 at 100 (LP/mm)
MTF(T)20.607 at 100 (LP/mm)
MTF(S)20.636 at 100 (LP/mm)

<-12.7%

Comment

Effective Focal Length
Distance from the rear lens

Distance from the rear barrel
Diagonal FOV

Horizontal FOV

Vertical FOV

+ 5% (at, Infinite)

SONY

Sensing area 1/2-inch CMOS

Visible & IR Wavelengths

From front surface to image
plane

Lens Assembly Length
M12 & CS-Mount

All Glass

SLR Coated Spec :
Reflectivity <1%
(400nm~700nm)

Image Circle Diameter
M12 Retainer OD

At full field angle

At center field

At full field

At full field

At, full Field 1



V-5500 5MP Lens Series

.
.. ‘ Marshall Electronics

3.9mm MTF ( Visible /IR )

Diffraction MTF
f=3.9mm F/2.0 IMX178

* = F1: Diff. Limit
— F1: (RiH) 0.000 mm

MTF=0.755 at 100 (LP/mm)

MTF(T)=0.657 at 100 (LP/mm)

MTF(S)20.694 at 100 (LP/mm)

Diffraction MTF
f=3.9mm F/2.0 IMX178

- - F1: Diff. Limit
— F1: (RIH) 0.000 mm

08
s — F2. T (RIH) 1.188 mm = — F2: T(RIH) 1.166 mm
5 s --F2: R(RIH) 1.166 mm E - -F2:R (RIH) 1.166 mm
2 — F3:T (RIM) 1.944 mm 2 — F3: T(RIH) 1.844 mm
*® --F3: R (RIH) 1.944 mm = =< F3:R (RIH) 1.944 mm

— Fa: T (RiH) 2.722 mm — F4: T (RIH) 2722 mm
n --F4 R (RIH) 2.722 mm -~ F4: R (RIH) 2.722 mm
= — F5. T (RIH) 3.888 mm — F5: T (RIH) 3.888 mm
.. - -F&: R (RIH) 3.688 mm - - F5: R (RIH) 3.888 mm
02 Visible wavelength 02 IR wavelength
01 01
o o - - - - . - . . . )
10 20 30 0 50 50 70 80 % 100 10 20 30 a0 50 50 70 80 50 100
Spatial Frequency (cycles/mm) Spatial Frequency (cycles/mm)
ey ok

MTF=0.541 at 100 (LP/mm) At center field

MTF(T)=0.401 at 100 (LP/mm) At full field

MTF(S)=0.546 at 100 (LP/mm) At full field




V-5500 5MP Lens Series

Marshall Electronics

+ 3.9mm Optical Performance

Relative lllumination

RELATIVE

RELATIVE FIELD

ILLUMINATION VERSUS

f= 3.9mm F/2.0 IMX178
f= 3.9mm F/2.0 IMX178

Field Curvature &
Optical Distortion

ORA 29-Mar-17
100.0
90.0
= 80.0
o
o 70.0
o
-
D
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<
-
£
3 50.0
it
—
=
° 10.0
>
b
b 30.0
-
9]
o
20.0
10.0
0.0 T T T T T T T |
0.0 0.1 0.3 0.4 0.5 0.6 0.7 0. 0.9 1.0
Relative Field Height
486.1000 1
LONGITUDINAL ASTIGMATIC
DISTORTION
SPHERICAL ABER. FIELD CURVES
IMG HT IMG HT
.1 3.89 _ 3.89
ot 2,92 + 2.92
L gies EEEREL)
1hien [ 0.97
[ T T 1 [ T T 1 [ T T 1
-0.050 -0.025 0.0  0.025  0.050 -0.050 -0.025 0.0  0.025  0.050 -80 -0 0 a0 80

FOCUS (MILLIMETERS)

FOCUS (MILLIMETERS)

% DISTORTION

3.9mm F/2.0 IMX178

POSITION

ORA

29-Mar-17




V-5500 5MP Lens Series

~ :
-. ‘ Marshall Electronics

* 5.0mm MTF ( Visible /IR )

Diffraction MTF

f=6.0mm F/2.0 IMX178

Modulation
e
o

021 Visible wavelength

- * F1: DIff. Limit
— F1: (RIH) 0.000 mm

— F2.T (RIH) 1.188 mm
- -F2:R (RIH) 1,166 mm
— F3.T (RIH) 1.944 mm
--F3:R (RIH) 1.944 mm
— F4& T (RIH)2.722 mm
- -F&R(RIH) 2722 mm
— F5: T (RIH) 3.888 mm
- - F5: R (RIH) 3.888 mm

10 20 30 40 80 60
Spatial Frequency (cyclesimm)

70

Modulation

MTF(T)=0.640 at 100 (LP/mm)

MTF(S)20.677 at 100 (LP/mm)

MTF=0.733 at 100 (LP/mm)

02

Diffraction MTF
f=5.0mm F/2.0 IMX178

-+ F1: Diff. Limit

— F1: (RIH) 0.000 mm
— F2: T (RIH) 1.166 mm
- -F2:R(RIH) 1188 mm
— F3: T (RIH) 1.944 mm
< F3 R(RIH) 1.944 mm
— F4: T(RIH) 2722 mm
--F4 R (RIH) 2722 mm

IR wavelength

— F5: T (RIH) 3.888 mm
- - F5: R (RIH) 3.888 mm

o B & 70 ) ) 100
‘Spatial Frequency (cycles/mm)

MTF(T)20.442 at 100 (LP/mm)

MTF(S)20.589 at 100 (LP/mm)

MTF=0.554 at 100 (LP/mm)

At center field

At full field

At full field




V-5500 5MP Lens Series

Marshall Electronics

* 5.0mm Optical Performance

H : : RELATIVE ILLUMINATION VERSUS
Relative lllumination e 5.0mm £/2.0 TKL7S
RELATIVE FIELD £= 5.0mm F/2.0 IMX178
ORA 29-Mar-17
100.0
90.0
80.0
s
70.0
o
o
-
4 60.0 .
o
-
£
3 50.0 bl
—
—~
A
o 40.0 ’
>
-
ﬁ 30.0 1
—~
Q
[*4
20.0 -
10.0 bl
0.0 T T T T T T 1
0.0 0.1 0. 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Relative Field Height
Field Curvature &
Optical Distortion
LONGITUDINAL ASTIGMATIC
DISTORTION
SPHERICAL ABER. FIELD CURVES
IMG HT IMG HT
°, 1-3.89 - 3-89
‘o 2.2 -+ 2-92
T J.\GS 4 1.95
13 | .97
T T ] T T T ] T T T ]
-0.050 -0.025 0.0  0.025  0.050 -0.050 -0.025 0.0  0.025 0.050 -s0 25 0 25 s0
FOCUS (MILLIMETERS) FOCUS (MILLIMETERS) % DISTORTION
= 5.0mm F/2.0 IMX178 POSITION 2 ORA 29-Mar-17




V-5500 5MP Lens Series

- _
.. ] Marshall Electronics

« 7.6mm MTF ( Visible /IR )

Diffraction MTF

f=7.6mm F/2.0 IMX178

- - F1: Diff. Limit
— F1: (RIH) 0,000 mm

Diffraction MTF
f=7.6mm F/2.0 IMX178

* = FA: Diff. Limit
— F1: (RIH) 0.000 mm
— F2: T (RIH) 1.166 mm

s — F2: T(RIH) 1.186 mm §
E o5 - -F2 R(RIH) 1.168 mm = - F2: R (RIH) 1.166 mm
B — F3: T (RIH) 1.944 mm = — F3: T(RIH) 1.944 mm
E i --F3: R (RIH) 1.944 mm = - F3.R (RIH) 1.944 mm
— F4: T (RIH)2.722 mm — F4 T (RH)2.722 mm
02 --F4 R (RIH) 2722 mm 034 --F4:R(RIH) 2722 mm
— F5: T (RIH) 2.888 mm — F5:T (RIH) 3.388 mm
el -~ F5 R (RIH) 3.888 - F5: R (RIH) 3.888
0z Visible wavelength (o 02 IR wavelength EA
[X} (2]
0 T T T T N ¥ ™ T T 1 o T T T T T T T T T 1
10 20 30 40 50 &0 70 80 90 100 0 10 20 30 40 50 60 7 80 % 100
Spatial Frequency (cycles/mm) Spatial Frequency (cycles/mm)
by codew

MTF=0.732 at 100 (LP/mm)

MTF(T)=0.607 at 100 (LP/mm)

MTF(S)20.636 at 100 (LP/mm)

MTF=0.563 at 100 (LP/mm) At center field

MTF(T)20.412 at 100 (LP/mm) At full field

MTF(S)20.563 at 100 (LP/mm) At full field




V-5500 5MP Lens Series

Marshall Electronics

« 7.6mm Optical Performance

Relative lllumination

RELATIVE

RELATIVE

ILLUMINATION VERSUS

FIELD

f=7.6mm F/2.0 IMX178
f£=7.6mm F/2.0 IMX178

29-Mar-17

Relative Illumination (%)

Field Curvature &
Optical Distortion

FOCUS (MILLIMETERS)

FOCUS (MILLIMETERS)

40.0 o
30.0 o
20.0 o
10.0 o
0.0 T T T T T T T T |
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Relative Field Height
£50.0000 N
656.3000 N1
486.1000 N
LONGITUDINAL ASTIGMATIC
DISTORTION
SPHERICAL ABER. FIELD CURVES
IMG HT IMG HT
1.0 - 3.89 - 3.89
|
U +lo-ps -+ 2.92 -+ 2-92
-+ o.s 4 o.97 - 0.97
[ T T 1 [ T T 1 [ T T 1
-0.050 -0.025 0.0  0.025  0.050 -0.050 -0.025 0.0  0.025 0.050 -20 -10 0 10 20

% DISTORTION

£f=7.

6mm F/2.0 IMX178

POSITION

2 ORA 29-Mar-17




V-5500 5MP Lens Series

Marshall Electronics

+ V-553.9-5MP-VIS-IR M12 Optical system 2D Lay out (f=3.9mm)

3.9MM (FT TYPE)

1. SENSING AREA ¢ IMX178 [2592(H) x 1944(V) ]

IMX274 [3840(H) x 2160(V) ]

24.00+£0.4
‘ 2, FOCAL LENGTH  :3.9MM * 5%
Mi2 X PQ.5 3. BACK FOCAL LENGTH  : 6.IMM=* 5% (IN AIR)
4. MAXIMUM RELATIVE APERTURE 1 2.0 £5%
L .
= 5.IRIS : FIXED
; 6. LENS CONSTRUCTION : 8 Elements (8 Glasses)
_____ et 1 EEE 1 1Y
4 y 7 4 4 4 Q 7. FUNCTION IR-CORRECTION LENS
/ 77 72 = 8, ANGULAR FIELD OF VIEW :
7 2
4 // it o T Ii7e QI (2] || a2
Unkizeg) 7BID} X 622H) K AETV) | Tu137(D) X B.22L(H) X T4V
Window Cover Glass ! 0,5t | PIAGONAL 127.2° 1134°
HORIZONTAL 96.1° 96.1°
(0.30) 6.00 (17.70) 5.95+0.3 ICF & Dummy : 0.21t VERTICAL 70.0° 51,7°
(IN AIR)
(29.95)
( IT IS CHANGEABLE ON EXTERNAL DIMENSION
BY CUSTOMER'S REQUIREMENT,)
TOLERANCES | Deslgned
= f=3.9mm F/2.0
ﬁ;NGLL‘ 10,3 Checked Title SMega-plxel
Ix " 0'1 IR-Correction Lens
- - Approved
XX = 0,05
A4 |Scale| N/S @-E} Dwg No. DATE 2017,05,19}%




Marshall Electronics
V-5500 5P LeNs Serie:s | 5

» V-553.9-5MP-VIS-IR 1/2 Optical system 2D Lay out (f=3.9mm)

3.9MM (CS-MOUNT)
I 6.1 12.5 )
‘ 1. SENSING AREA i IMX178 [2592(H) x 1944(V) ]
| E IMX274 [3840(H) x 2160(V) ]
1 2. FOCAL LENGTH : 3.9MM £ 5%
( < 3. BACK FOCAL LENGTH v 6,IMM £ 5% (IN AIR)
E © 4, MAXIMUM RELATIVE APERTURE : 2.0 £ 5%
0 w 5 IRIS : FIXED
Ao g
_% = |-l & 6. LENS CONSTRUCTION : 8 Elements (8 Glasses)
w w
Z g 7. FUNCTION : IR-CORRECTION LENS
E el
% oE: 8. ANGULAR FIELD OF VIEW
v ) Wedel na .
5 Flele of v Ur M} IMX178 LQJ[I,Q_'] R 1Mx7?/_|___|..f7,5"]
Unltideg) T TR(D) K 6.22(H) X AET(V) T137(0) ¥ & ZZLH) X 3,4990V)
DIAGONAL 127.2° 113.4°
HORIZONTAL 96.1° 96.1°
VERTICAL 70.0° 51.7°
11.1 (7.0)
IT IS CHANGEABLE ON EXTERNAL DIMENSION
251404 H5.5+0 (
BY CUSTOMER'S REQUIREMENT.)
(30.6)
TOLERANCES| Deslgned
— f=3.9mm F/2.0
?GLLII ,?2 Checked Title SMega-plxel
Ix tg'l IR-Correction Lens
L - Approved
XX £ 0.05
A4 |Scale| N/S @«S Dwag Ne. DATE 201},05,19}%




Marshall Electronics

V-5500 5MP Lens Series

+ V-555.0-5MP-VIS-IR M12 Optical system 2D Lay out (f=5.0mm)

1. SENSING AREA : IMX178 [2592(H) x 1944(V) ]
IMX274 [3840(H) x 2160(V) ]
24.10+0.4
2. FOCAL LENGTH : 5.0MM % 5%
M12 X P05 3. BACK FOCAL LENGTH i 6,2MM* 5% (IN AIR)
/ 5. IRIS
4. MAXIMUM RELATIVE APERTURE 2.0 £ 5%
% : FIXED
< 6.LENS CONSTRUCTION ; 8 Elements (8 Glasses)
o
T T T T T T T w 7. FUNCTION : IR-CORRECTION LENS
4 7 ¥ 2
8. ANGULAR FIELD OF VIEW :
/gy I
N ot Tl W sed Ty
Window Cover Glass : 0.5t DIAGONAL 99.4° 88,9¢
HORIZONTAL 75,59 75,50
6.00 (18.10) 6.1010.3 JCF & Dummy : 021t VERTICAL 55,00 40,7¢
(30.20) (IN AIR)
( IT IS CHANGEABLE ON EXTERNAL DIMENSION
BY CUSTOMER'S REQUIREMENT.,)
TOLERANCES| Deslgned
: f=5.0mm F/2.0
':NGLL‘I 2] Checked Title SMega-plxel
- 9.2 IR-Correction Lens
X201 Approved
OO0 = 0.05
A4 |scale| N/s @—E} Dwg No. DATE 2017,05,19}%




V-5500 5MP Lens Series

Marshall Electronics

» V-555.0-5MP-VIS-IR 1/2 Optical system 2D Lay out (f=5.0mm)

5.0MM (CS-MOUNT)

[
[

12.5

J =

<«FAR NEARMP (5MEGA)

5.0mm F/2.0 1/2 (IR) (CS)

{

7.0 1.4

IMAGE PLANE

25 3+0.4

St

(30.9)

5. IRIS

1. SENSING AREA

2, FOCAL LENGTH
3. BACK FOCAL LENGTH :

6. LENS CONSTRUCTION
7. FUNCTION

i IMX178 [2592(H) x 1944(V) ]

IMX274 [3840(H) x 2160(V) ]

: 5.0MM £ 5%

4. MAXIMUM RELATIVE APERTURE
: FIXED

6.2MM £ 5%

(IN AIR)

: 2.0 £ 5%

8 Elements (8 Glasses)

IR-CORRECTION LENS

8. ANGULAR FIELD OF VIEW ;

Mednl na
Unit{mm)

IMX178 LQ) [1/2"]

IMX2749 [1/2.5"]

P ol i iy 3 o A ool = el T
DIAGONAL 99.4° 88,9
HORIZONTAL 75.5° 75,59
WVERTICAL 55.1° 40,7

( IT IS CHANGEABLE ON EXTERNAL DIMENSION
BY CUSTOMER'S REQUIREMENT.)

TOLERANCES | Deslgned
f=5.0mm F/2.0

ANGLE 1%/2

XN LLI 0’[? Checked Title SMega-plxel

- - IR-Correction Lens

X £0,1

Approved
XX 0,05
REVISION NO.
A4 |Scale| N/S @—G Dwg Mo, DATE 201?'06'29}T
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Marshall Electronics

V-5500 5MP Len:s Serie s | —

» V-557.6-5MP-VIS-IR M12 Optical system 2D Lay out (f=7.6mm)

7.6MM (FT TYPE)

1, SENSING AREA

o IMX178 [2592(H) x 1944(V) ]

IMX274 [3840(H) x 2160(V) ]

24.8040.4 2. FOCAL LENGTH 1 7.6MM £ 5%
. + E§o,
M12 X PO.S 3. BACK FOCAL LENGTH 1 6,1MM t 5% (IN AIR)
4 4, MAXIMUM RELATIVE APERTURE 2.0 £ 5%
w 5. IRIS FIXED
=
5 6. LENS CONSTRUCTION : 7 Elements (7 Glasses)
o
—‘—‘—; ‘‘‘‘‘‘‘‘‘‘ I w /- FUNCTION IR-CORRECTION LENS
4 7 V2 % 0
% i/’ ﬂ "f'-E: 8. ANGULAR FIELD OF VIEW
7 / N et T L"q‘,f,:‘,'.::, IMX178 LQJ [1/2"] IMXZ74 [1/2,5"]
|-|I'||K[E!§J 7u7BID) X & T2(H) X 4,67(V) TW13T(0) X 6:221(H) X J4IHV)
window Cover Glass ! 0,5t | PIAGONAL 60.8° 55.4°
HORIZONTAL 47.9° 47.,9°
6.00 (18.80) 5.7040.3 ICF & Dummy : 0.21t VERTICAL 35.6° 26.6°
(IN AIR)
(30.50)
( IT IS CHANGEABLE ON EXTERNAL DIMENSION
BY CUSTOMER'S REQUIREMENT,)
TOLERANCES| Deslgned
- f=7.6mm F/2.0
J:(NGLLII 'If Checked Title SMega-plxel
Ix tg'l IR-Correction Lens
- - Approved
XX & 0,05
A4  |Scale| N/S @—g Dwg No. DATE 2017.0549}%

12



Marshall Electronics

V-5500 5MP Lens Series

« V-557.6-5MP-VIS-IR 1/2 Optical system 2D Lay out (f=7.6mm)

7.6MM (CS-MOUNT)

)

«FAR NEARMP (EMEGA)
7.6mm F/2.0 1/2 (IR) (CS)

IMAGE PLANE

[

7.0 12.4

26.4+0.4 3.7+0.5
(32.1)

1. SENSING AREA

2, FOCAL LENGTH

3. BACK FOCAL LENGTH :
4. MAXIMUM RELATIVE APERTURE :

. IRIS

. FUNCTION

co

( IT IS CHANGEABLE ON EXTERNAL DIMENSION
BY CUSTOMER'S REQUIREMENT,)

5
6. LENS CONSTRUCTION
7

i IMX178 [2592(H) x 1944(V) ]
IMX274 [3840(H) x 2160(V) ]

: 7.6MM £ 5%

: FIXED

. ANGULAR FIELD OF VIEW :

6,.1MM £ 5%

7 Elements (7 Glasses)
IR-CORRECTION LENS

(IN AIR)
2.0 + 5%

e | ISTEL | e 4,
DIAGONAL 60.8° 55.4°
HORIZONTAL 47.9° 47.9°
VERTICAL 35.67 26.6°

TOLERANCES | Deslgned

ANGLE 1°/2
X k0.2

Checked

Ko £0,1
KK = 0.05

Approved

Title

f=7.6mm F/2.0
SMega-plxel
IR-Correction Lens

A4

Scale

N/S @-E Dwg No.

DATE

201?.06.29}%
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