Compatible with Nvidia® Jetson
NANO™

MIPI CSI-2 interface

Support up to four cameras
(2-lane mode)

Sony Diagonal 6.46 mm (Type 1/2.8) 2MP
CMOS Image Sensor IMX290

Active pixels: 1945H x 1109V

Pixel size: 2.9 um x 2.9 um

Color camera

Support 1948x1096@60fps

Support PoE (options)

I-PEX cable part#: FAW-1233-03
Length of the [-PEX cable: 300mm
Support multiple length cables

MIPI connector part#: 20525-030E-02C
Support M12 lens

Provide driver binary and source code
Provide customization services

Part#:

"Q" Leopard Imaging Inc.

Model: LCO01E-0530

Focal length: 3.98 mm +/- 5%
Aperture, F/#: 2.3 +/- 5%

Built in 650nm IR cut filter
FOV (D/H/V): 96/ 82.4</50<
TV Distortion: < 12%

# Items QTY
1 LI-NANO-CB V1.2 or 1
LI-NANO-CB-POE V1.2

2 Nvidia Jetson Nano SOM 1

3 LI-IMX290-MIPI 1,2,3 or 4
4 FAW-1233-03 cable 1,2,3 or 4
5 DC 12V power supply 1

6 | USB 2.0 Type A - Micro B cable 1

48820 Kato Rd, Suite 100B, Fremont, CA 94538, USA
Phone: +1-408-263-0988

Fax: +1-408-217-1960

Email: sales@Ileopardimaging.com

Website: www.leopardimaging.com



LI-NANO-CB-IMX290M12 / LI-NANO-CB-POE-IMX290M12

BOM
# Items QTY
1 | LI-NANO-CB or 1
LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX290-MIPI
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable

N[N |WN
[ [ [ S

LI-NANO-CB-IMX290M12-D / LI-NANO-CB-POE-IMX290M12-D

BOM
# Items QTY
1 | LI-INANO-CB or 1

LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX290-MIPI
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable

N B~
—_ = N (DN | =
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LI-NANO-CB-IMX290M12-T / LI-NANO-CB-POE-IMX290M12-T

BOM
it Items QTY
1 | LI-NANO-CB or 1
LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX290-MIPI
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable

AN N[~ [W( N
—_— G| U | =

LI-NANO-CB-IMX290M12-Q / LI-NANO-CB-POE-IMX290M12-Q

BOM
# Items QTY
1 | LI-NANO-CB or 1

LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX290-MIPI
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable

(@) N RV, N SRS} I \O)
el el I SN N
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Device (on LI-NANO-CB) 12C address (7-bit)
tca9548 (12C switcher) 0x70
J13 (CAM1) 0x00
J3 (CAM2) 0x01
J25 (CAM3) 0x02
J26 (CAM4) 0x03
Device (on LI-IMX290-MIPI) 12C address (7-bit)
IMX290 sensor Oxla

Opened Cameras Power consumption
No camera Around 200mA @ 12V
1 camera (1948x1096@601ps) TBD

2 cameras (1948x1096@601ps) TBD

3 cameras (1948x1096@601ps) TBD

4 cameras (1948x1096@601ps) TBD

Sw4 Boot mode

ON Manual boot

OFF Auto boot

"Sj“ Leopard Imaging Inc.
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Dimensions

LI1-1IMX290-MIPI
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LI-NANO-CB V1.2

i, H

. ﬁ T S

& EERE

Interface J13 (CAM1)
CSI_B D1 P 30 i 33
= Part#: 20525-030E-02C ot gg{jﬁjgﬂg 29 34
o, — 28 35
=  Number of Positions: 30 o CSADLN z .
= Pitch: 0.4mm CSTTRR =
; CSI_A_DO_P 23
» Mating I-PEX cable: FAW- R z
CSI_B_DU_N 20
1233-xx o
CAM_SDAT
CAMT_PWDN
> CLKINA g
CAM1_TRIG ?
Caio— X 2
= CAM1_XVS 1
1.2V DVDD_CAM_IO_1V2
18y DVDD_CAM_IO_1vs © 6
23\] AVDD_CAM % 5 32
5V vop sv N © 'y
3.3V vDD_3v3_svs © 36
o 1 2 37
1 38 |
CEE: (35%: C552 _“‘32 FSE:CEE: 20525-030E-02
0.1uF| 0.1uF| 0.1uF| 10uF 10uF 10uF
o oo
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Interface J3 (CAM?2)

Part#: 20525-030E-02C
Number of Positions: 30

Pitch: 0.4mm

Mating [-PEX cable: FAW-

1233-xx

1.2V
1.8V
2.8V

DVDD_CAM_IO_1v2
DVDD_CAM_IO_1V8
AVDD_CAM

J3

33

35

31

TAMZ PWON

CLKIN2

CAM2_TRIG

CAMZ_XAS

CAM2_XVS

O]

o[~

32

5V VDD_5V_IN
3.3V VDD_3V3_SYS

36
37
38

00000

.
fpoleol s

20525-030E-02

Cial . C14l  c1al c4 C5461 _C547

J— - T T
0.1uA 0.1uF| 0.1ul 10uF | 10uF| 10uF

0]
=]
@
2z
o

Interface J25 (CAM3)

J25

[ ENE=]

= Part#: 20525-030E-02C — osic o1 p 5
=  Number of Positions: 30 E CS\:C:CL;_P gé =
= Pitch: 0.4mm -
Mating [-PEX cable: FAW- - 2
1 23 3 XX GPIOOUT_3

1
0
9
TAM_SCL3 8
7
6

TAM_SDA3
TAM3_RST
CLKIN3 5

CAM3_TRIG 13
CAM3_XHS 12

1.2V DVDD_CAM_IO_1v2
1.8V DVDD_CAM_IO_1v8

CAM3_XVS

1.2V
1.8V

2.8V AVDD_CAM
5V VDD_5V_IN
VDD_3V3_SYS

6
5 32 2.8V
4

3.3v 36 3.3V
2 37

38

00000

- -

csanl  cssal . cssal csssl cssel csszl 20525-030E-02

— — — — —
0.1uF] 0.1uF]| 0.1uF| 10uF| 10uF| 10uF

GND GND
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Interface J26 (CAM4)
J26
30 33
29 34
» Part#: 20525-030E-02C o e 7 ®
000 X our — 6 31
= Number of Positions: 30 CSID_CLK P :
. gﬁ: TSI D CLK N 4
] . TSI D D0 P
Pitch: 0.4mm o SRy e
. . 5
= Mating [-PEX cable: FAW- 0
GPIOOUT 4 9
- TAM_SCLA
1233-xx CAM_SDAZ 1?
TAMA_RST 16
o CIRING 15
14
CAM4_TRIG 13
> TAME_XAS ﬁ
> CAM4_XVS 18
DVDD_CAM_IO_1v2 [ ?
DVDD_CAM_lo_1ve  © 6
AVDD_CAM  © 5 32
VDD_SV_IN © 4
vbD_av3_sys © . 3 36
o t 2 37
EL H—3 .
osesl . csaal . cossl cssl cssal cs 20525-030E-02
0.1} 0.1uF]| 0.1uF| 'IOT‘WUF 10;(
GND GND
Interface J18 (12C header)
3.3V
VDD_3V3_SYS
= Number of Positions: 4
External 12C Header
= Pitch: 1.25mm R
|__cios || owF VCCava 4 s
owor} o] [rov CONN_SCL 32|
2 1.25MM
MALE
1 INS 16796336
J18
o
127, 328 (UART)
UART
. . DBG_USB_VBUSZ DC:‘ s
= USB 2.0 micro-B interface soies + onomm I
> UARTI_TXD 2 u::o UseoM [F—Daerpr : : a" 5 e
o611 [ Ter2
o fcTm. LA R0 o ussor & DBG_USB 3.3v2 A= g —
* ReseT# L T =
Note: R27 is not populated. i L P | l =]
T vmour |8 N o L CON s INC =
2 veeio [ n 3 “ R
o G&Ue oo 3 H] E
e :1 £ L 3 3
FT230XQ /NG S N ©
O
ik 1
GND GRD ST oD oD
DBG_USB_VBUS3
Zdiff : 90ohm FB2  MPZ1005S300C
- UART2_TXD 2 I:‘:XD Sesom |- gagz Eg 2 ! _— g ;w
9
R11 OR “i RTS# RESVE;: ﬁ‘m l m/_
e e P Nt =
12 veoio [ b E GRD
TR Py ¥ 4
e tepPd L 4 J o
FT230XQ O Ol
o oo Go o oo
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Li-MX290-uPt V1.0

Camera Spec
Image Sensor Sony Diagonal 6.46 mm (Type 1/2.8) CMOS Image
Sensor IMX290
Optical format 1/2.8”
Number of active pixels 1945 (H) x 1109(V)
Pixel size 2.9um (H) x 2.9um (V)
Color or Mono Color
Interface MIPI interface
Lens mount MI12
Weight l4¢g
Interfaces
Interface J2: P
» Part#: 20525-030E-02C D reers — . X ] H
= Number of Positions: 30 — e — 11 i1 : .
* Pitch: 0.4mm —— e :
= Mating I-PEX cable: FAW- | [J*—=%  ————gs——
1233-03 (300mm) 1 TESTA A 1
I : FLASHLEN CLK_IN f%ﬁ%szc 1:7
e w2 Tt GPIOT 2
i e
J@ L L L« -
MF 20525-030E-02C
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IMX290 Sensor Spec

Absolute Maximum Ratings

Item Symbol in. Max. Remarks
Supply voltage (analog 2.9 V) AVpp . 3.3
Supply voltage (interface 1.8 V) OVop . 3.3
Supply voltage (digital 1.2 V) DVoo . 2.0
Input voltage \ . OVpp + 0.3 Not exceed 3.3 V
Output voltage VO . OVpp + 0.3 Not exceed 3.3 V

Recommended Operating Conditions

Item Symbol

Supply voltage (analog 2.9 V) AVpp
Supply voltage (Interface 1.8 V) OVop
Supply voltage (digital 1.2 V) DVoo

Performance guarantee temperature Tspec

Operating guarantee temperature Topr

Storage guarantee temperature Tstg

Spectral Sensitivity Characteristics

1.0

0.9 /\
I'G AR\

;Gmen I—Red I—Blue

o
0.7

0.6
0.5
0.4

03 \ N\
0.2 " \

N~

Relative response [a.u.]

0.1

0.0
600 700 800 900

Wave Length[nm]




DC Characteristics

Item Pins Condition

analog VDDHx

Supply

voltage Interface | VDDMx
digital VDDLXx

XHS
XVS
XCLR
INCK
o XMASTER XVS / XHS
Digital input voltage OMODE Slave Mode
SCK
SDI
XCE
XTRIG

IOH = -2 mA

DLOP [A:F] IOL=2mA

DLOM [A:F]
DLCKP Low voltage LVDS

DLCKM Low voltage LVDS
(Termination
resistance: 100 Q)

Digital output voltage

XVS / XHS
Master Mode

Current Consumption

Typ. Max.

Item i Symbol Standard | Saturated | Standard | Saturated
luminous | luminous | luminous | luminous
intensity | intensity | intensity | intensity
Operating current I1AVbp 54 53 1M1 108

Low voltage LVDS serial 8 ch
12 bit 60 frame / s a2 1 Ll i ol
Full HD 1080p mode IDVop 77 95

Operating current 1AVpp 55 54
MIPI CSI-2/ 4 Lane

12 bit, 60 framels 19Vbo : L
Full HD 1080p mode IDVop 94 1M

Operating current 1AVpp 55 54
CMOS parallel SDR

12 bit, 30 framels [Oven L L
Full HD 1080p IDVpp 49 59

|AVpp_STB
Standby current I0Vpp_STB
IDVpp_STB




AC Characteristics

INCK

0.8x0OVDD
tWHINCK
INCK 05x0VDD

0.2 x OVDD ;7

twp

tp
Duty Ratio = twe / tr x 100

Item Symbol Min. Typ. Max. i Remarks

INCK clock frequency finex finck x 0.96 finck finek % 1.02 finek = 37.125 MHz, 74.25 MHz

INCK Low level pulse width twLinek finek = 37.125 MHz, 74.25 MHz

INCK High level pulse width twHINCK finek = 37.125 MHz, 74.25 MHz
INCK clock duty — Define with 0.5 x OVpp
INCK Rise time Tr_inck 20 % to 80 %

INCK Fall time Tf_inck 80 % to 20 %

*The INCK fluctuation affects the frame rate.

XHS, XVS Input Characteristics In Slave Mode (XMASTER pin = High)

Tf_xvs

0.8x0OVDD - -

02x0VDD -~

0.8x0OVDD -~

02x0VDD -~

Item

XHS Low level pulse width twixHs 4/ finex

XHS High level pulse width twhxHs 4/ finex
XVS - XHS fall width turoLy 1/ finek
XHS - XVS rise width tvroLy 1/ finek

XVS Rise time Tr_xvs — 20 % to 80 %

XVS Fall time Tf_xvs — 80 % to 20 %

XHS Rise time Tr_xhs — 20 % to 80 %

XHS Fall time Tf_xhs 80 % to 20 %




1°C Communication

Stop
condition

tHD;STA

I°C Specification

tsu;sTo

Item Min.

Low level input voltage -0.3

High level input voltage 0.7 x OVp

Low level input voltage 0

QOVDD <2V, Sink 3 mA

High level input voltage 0.8 x OVpp

Output fall time

Load 10 pF — 400 pF,
0.7 x OVpp — 0.3 x OVpp

Input current

0.1 x OVpp— 0.9 x OVpp

Capacitance for
SCK (SCL) /SDI (SDA)

I°C AC Characteristics

Item

Symbol

SCL clock frequency

fscL

Hold time (Start Condition)

tHp;sTA

Low period of the SCL clock

tLow

High period of the SCL clock

thiGH

Set-up time (Repeated Start Condition)

tsusTa

Data hold time

tHD;DAT

Data set-up time

tsu;pat

Rise time of both SDA and SCL signals

t-

Fall time of both SDA and SCL signals

tr

Set-up time (Stop Condition)

Bus free time between a STOP and START Condition




Turn On the power supplies so that the power supplies rise in order of 1.2 V power supply (DVop) —1.8 V power
supply (OVop) — 2.9 V power supply (AVop). In addition, all power supplies should finish rising within 200 ms.
Start master clock (INCK) input after turning On the power supplies.

3. The register values are undefined immediately after power-on, so the system must be cleared. Hold XCLR at Low
level for 500 ns or more after all the power supplies have finished rising. (The register values after a system clear
are the default values.) In addition, hold XCE to High level during this period. Rise XCE after 1.8 V power supply
(OVob).

4. The system clear is applied by setting XCLR to High level. However, the maser clock needs to stabilize before
setting the XCLR pin to High level.

5. Make the sensor setting by register communication after the system clear. A period of 20 us or more should be

provided after setting XCLR High before inputting the communication enable signal XCE. In I°C communication,

XCE is fixed to High.

N

« 12 > 2.9 V power supply (AVpp)

I TO T
b e > 1.8 V power supply (OVpp)

== 1
is available. i

! Wait for the clock to stabilize
XCLR ] | before setting XCLR High.

1.2 V power supply (DVpp)

- >
| Tiow ! Standby mode cancel

IZCJ SDA Depend on the rigjrg of | /' Initial setting
| SCL 1.8V power supgly ! B )

Txee | Standby mode cancel

SDI Rise up aftér A '  Initial setting
SCK 1.8V er is supplied !
Rise up r! i \
L XCE 1.8V WZ:;(IS supplied! !

In slave mode, hold the high impedaﬁce state until the power supplies have finished rising.

4-wire

XVS ; | )
XHs W2 / | | Tewwc
p = Streamin
cgp | COkLEe o Juvo] were oot ueoslorly TR
Output ’ Data L | o
W 2743L:£‘E3 LP0O |LP10‘ LP11 |LP01‘LPOO SoT T
uPs (2 aser
ltem Symbol Min. Max. Unit
1.2 V power supply rising — 1.8 V power supply rising TO 0 — ns
1.8 V power supply rising — 2.9 V power supply rising T 0 — ns
Rising time of all power supply T2 — 200 ms
INCK active — Clear OFF TLow 500 — ns
Clear OFF — Communication start Txce 20 — Us
Standby OFF (communication) T 20 - ms
— External input XHS,XVS (slave mode only) SYNC
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Power-off Sequence

Turn Off the power supplies so that the power supplies fall in order of 2.9 V power supply (AVop) — 1.8 V power
supply (OVop) — 1.2 V power supply (DVob). In addition, all power supplies should falling within 200 ms. Set each
digital input pin (INCK, XCE, SCK, SDI, XCLR, XMASTER, OMODE, XVS, XHS) to 0V before the 1.8 V power
supply (OVop) falls.

16

»

2.9 V power supply (AVpp)

T5

1.8 V power supply (OVpp)

1.2 V power supply (DVpp)

L\

Fixed to the high impedance state or 0 before
the power supplies have finished fowling.

10
| )]
‘\( >l’£ \. Depend on the falling of
Standby-On | 1.8V power supply
|

YStandby—OnX
XCE _\_/

XVS Fixed to 0 before
XHS (" the power supplies have finished fowling.

st g
e T e

Data L
et Lane ] e e

Item Min. |  Max.
Standby ON (communication) — LP11 mode start Until FE
LPO0 — XCLR falling 128
2.9 V power shut down — 1.8 V power shut down 0
1.8 V power shut down — 1.2 V power shut down 0
Shut down time of all power supply —
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