Compatible with Nvidia® Jetson
NANO™

MIPI CSI-2 interface

Support up to four cameras
(2-lane mode)

Sony Diagonal 7.857 mm (Type 1/2.3)
CMOS Image Sensor IMX412

Active pixels: 4056H x 3040V
Pixel size: 1.55 um x 1.55 um
Color camera

Support 4056 x 3040 (12M) @ 15fps and
1920 x 1080 @ 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 CS lens

Provide driver binary and source code
Provide customization services

Part#:

'ﬂj" Leopard Imaging Inc.

L_eopgrd

Model: ES0522F.IR

Focal length: 5.0 mm
Aperture, F/#: 2.2

FOV (D/H/V): 96.5°/ 80°/61.5°
TV Distortion: < -8%

Mount Type: CS

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

2 Nvidia Jetson Nano SOM 1

3 LI-IMX412-MIPI-CS 1,2,3 or4
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
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LI-NANO-CB-IMX412CS / LI-NANO-CB-POE-IMX412CS

BOM
# Items QTY
1 | LI-NANO-CB or 1
LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX412-MIPI-CS
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable
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LI-NANO-CB-1MX412CS-D / LI-NANO-CB-POE-IMX412CS-D

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

LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX412-MIPI-CS
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable
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LI-NANO-CB-IMX412CS-T / LI-NANO-CB-POE-IMX412CS-T

BOM
# Items QTY
1 | LI-NANO-CB or 1
LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX412-MIPI-CS
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable

NN WIN
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LI-NANO-CB-1IMX412CS-Q / LI-NANO-CB-POE-IMX412CS-Q

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

LI-NANO-CB-POE
Nvidia Jetson Nano SOM
LI-IMX412-MIPI-CS
FAW-1233-03 cable

DC 12V power supply
USB 2.0 Micro B cable
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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-IMX412-MIPI) 12C address (7-bit)
IMX412 sensor 0x10

Opened Cameras

Power consumption

No camera

Around 220mA @ 12V

1 camera (4056x3040@151ps)

Around 350mA @ 12V

2 cameras (4056x3040@151ps)

Around 450mA @ 12V

3 cameras (4056x3040@151ps)

Around 560mA @ 12V

4 cameras (4056x3040@151ps)

Around 670mA @ 12V

SW4 Boot mode
ON Manual boot
OFF Auto boot
'i;:!!vl?ll
i
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Dimensions

LI-IMX412-MIPI-CS
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LI-NANO-CB V1.2

*
"o
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Interface J13 (CAM1)
CSI_B_D1_P 2
= Part#: 20525-030E-02C = CS BTN 2 5
900 — 28 35
=  Number of Positions: 30 CSADLN z .
= Pitch: 0.4mm CSA-CTRR =
; CSI_A_DO_P 23
= Mating [-PEX cable: FAW- i A %
CSI_B_DU_N 20
1233-xx S
CAM_SDAT
= MIPI lane: 4 (the current > TAMT_PWDN 5
. CLKIN1 5
driver support 2-lane) AN TRIG 4
@ — CAMT_XHS 2
= CAM1_XVS 1
4.2V DVDD_CAM_IO_1V2
18y DVDD_CAM_IO_1vs © 6
2.8V AVDD_CAM % 5 32
5V vop sv N © 4
3.3V VDD_3V3_SYS g 36
T F. 37 [
1 38 |
CEE..: CS%: C552 _‘“ﬁf FSE:CEE: 20525-030E-02
0.1uF| 0.1uF| 0.1uF| 10uF 10uF 10uF
o
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Interface J3 (CAM2)
53
= Part#: 20525-030E-02C CTEDI % 5
. . OuUT CSIE DI P 2 35
* Number of Positions: 30 & CSLE DTN z .
= Pitch: 0.4mm CSTECR N :
CSLE DO_P
= Mating [-PEX cable: FAW- AR
CSI_E DZ N 0
1233-xx CR SO i
= MIPI lane: 4 (the current . CAZ- PR 5
. CLKINZ
driver support 2-lane) oz TR 4
. TANZ_XAS 3
- CAM2_XVS 10
1.2V DVDD_CAMIO_1v2 I 7
1.8V DVDD_CAM_IO_1V8 3
2.8V AVDD_CAM  © 5 32
5V VDD_V_IN g a
3.3V VDD_3v3 SYs 36
) 2 37
38
cisl cel ctal ce | osasl cearl 20525-030E-02
0.1uF 0.1uF| D.1ﬂ710; 10uF 10uF
& GD
Interface J25 (CAM3)
125
30 3
=  Part#: 20525-030E-02C CSI_C_D1P = 2
. . % CST_C_DT_N 27
=  Number of Positions: 30 o5 oLk ] 3t
» Pitch: 0.4mm TS o0 F e
. o TSI C DU N
= Mating [-PEX cable: FAW- o
GPIOOUT 3 s
1233-xx S ?
CAM3 1
= MIPI lane: 2 (T, CIKING 5
CAM3_TRIG i
s CAM3_XHS 12
P CAM3 XVS ié
1.2V DVDD_CAMIO_tv2 I '8.' 1.2V
1.8V DVDD_CAM_IO_1v8 6 1.8V
2.8V AvoD_cAm & 5 32 2.8V
5V VDD_SV_IN 4 5V
3.3V vpD_3v3_svs © 36 3.3V
o 1 3 37
38
C5E: Csoal C5E:05551:C5E:C5E: 20525-030E-02
0.1uF| 0.1ﬂ7 0.1uF| 101;| 10uF| 10uF
N> oND
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Interface J26 (CAM4)
J26
30 33
29 34
= Part#: 20525-030E-02C o e 7 =
i ouT — =
=  Number of Positions: 30 CSID CLK P s &
. gﬁ: TSI D CLK N 4
| | . CSI_.D DO P
Pitch: 0.4mm o SRy z
» Mating I-PEX cable: FAW- 2
GPIOOUT 4 9
= CAM_SCL4
1233 XX TAM_SDAZ 1?
CAM4_RST
= MIPI lane: 2 o CIKING 12
14
CAM4_TRIG 13
@ CAMZ_XHS 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 ? 2 37
EL H—3 %
Cﬁﬁﬁl: CSE;L: Cﬁﬁ_ﬁ.:CfxE.L_CSE:CS 20525-030E-02
0.1} 0.1uF]| 0.1uF]| 10;(10\.1}: 10;(
GND GND
Interface J18 (12C header)
3.3V
VDD_3V3_SYS
= Number of Positions: 4
External 12C Header
= Pitch: 1.25mm oR
A COMMON
ot e st
2 1.25MM
1 mﬁvaﬁms
J18
J27, 328 (UART)
UART
. . DBG_USB_VBUSZ "C“‘ ;mi
= [UUSB 2.0 micro-B interface peste s oo o s |1
o UARTY_TXD 2 u::o Ussom |- 08e1.ou 2 . . = aun
o fcr, UAATL P im0 ussop ] — DBG_USB_3.3v2 A= g g:i:
Note: R27 is not populated. ] A P | l =
CTS# oot |8 l . o L &8N Use e Ef
12 veeio 1 M i é Gro
o G&Ue oo 3 E] 3
i et :1 £ L g g
FT230XQ /NG 8 N ©
O
1 1
DBG_USB_VBUS3
Zdiff : 90ohm FB2 MPZ1005S300C —\_
- UART2_TXD 2 I:‘:XD Sesom |- gagz Eg 2 ! _— g ;w
o} R o ussop & DBG_USB_33V3 5 = § g:
Ri1 R 1i RTS# RESVE;: ﬁ?u l m/_
L B PR J o) 4L 4
12 VCCIO 1 :i 2| GND
TR Py ¥ 4
e dopg 2L i o o
FT230XQ O Ol
e E
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Camera Spec

Image Sensor Sony Diagonal 7.857 mm (Type 1/2.3) CMOS Image
Sensor IMX412
Optical format 1/2.3”
Number of active pixels 4056(H) x 3040(V)
Pixel size 1.55um (H) x 1.55um (V)
Color or Mono Color
Interface MIPI interface
Lens mount CS
Weight 58¢
Interfaces
Interface J1: L
= Part#: 20525-030E-02C . Pp— A —
= Number of Positions: 30 e g0
= Pitch: 0.4mm —
= Mating [-PEX cable: FAW- e s
1233-03 (300mm) e e i
[ i
o | PN =P

Interface J4: w0 o bRwE
= Part#: 1734829-2 EJ L om
= Number of Positions: 2 ] R e DRIE.
= Pitch: 1.25mm CON2-1 25RAT

Interface J1: E o
= Part#: 1734829-2 I
= Number of Positions: 2 conz ]—?

= Pitch: 1.25mm

CON2-1.25RAT

"Q“ Leopard Imaging Inc.
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IMX412 Sensor Spec

Absolute Maximum Ratings

ltem Ratings

Supply voltage (analog) -0.3to +3.3

Supply voltage (digital) -0.3to +1.8

Supply voltage (interface) -0.3to +3.3 \;:sf?;\frzl

Input voltage (digital) V| -0.3to +3.3
Output voltage (digital) Vo -0.3to +3.3

Guaranteed operating temperature Torr -20 to +75

Guaranteed storage temperature Tste -30 to +80

Guaranteed performance temperature Tsrec -20 to +60

Recommended Operating Conditions

Item Symbol Batings notes

Supply voltage (analog) Vana | 2.8+0.1

- 2 refer to
Supply voltage (digital) Voig 1.05+0.1 Vss level

Supply voltage (interface) Vig 1.8+0.1

*

VANA: VDDSUB, VDDHAN, VDDHCM1 to 2, VDDHSN1 to4 (2.8 V power supply)
) Voie: VppLSC1 to 4, VppLCN1 to 2, VppLPL1 to 2, VppLIF (1.05 V power supply)
3 Ve VopMIO1 to 2, VpopMIF (1.8 V power supply)




DC Characteristics

Pins

Conditions

Supply voltage

VppSUB,
VppHCM1 to 2,
VppHSN1 to 4,
VopHAN

VppLCN1 to 2,
VppLSC1 to 4,
VppLIF,
VppLPL1 to 2

VppMIO1 to 2,
VooMIF

Digital

input voltage

SDA,
SCL

Digital

input voltage

XCLR, INCK,
SLASEL

Digital

output voltage

Digital

output voltage




AC Characteristics

Master Clock Square Waveform Input Diagram

Input specifications are shown below when square-wave signal is input directly into the external pin INCK.

twh

Master Clock Square Waveform Input Characteristics

PARAMETER Symbol
INCK clock frequency fsck
INCK clock period tp
INCK low level width twi
INCK high level width twh

INCK jitter Tiitter




Repeated

Start Start Stop
Condition Condition Condition
fftBUFEi 4 : N
SDA /T | Sl N—L N
& © tsubat SUSTAL ;
: i, tppar 2 & ithpsta AL
tR tF Ak thic %' < H —)‘ ie it
SCL ; i v | ™ B isusto
thosta™ tlow
» Min. Max. )
Parameter Symbol Conditions (Fast-mode Plus) | (Fast-mode Plus) Unit
Low level input voltage Vi -0.5 0.3V V
High level input voltage ViH 0.7 Vir 29 V
VoLi ViF > 2V, Sink 3 mA 0 04 \
Low level output voltage
VOL2 V|F <2 V, Sink 3 mA 0 0.2 V|F V
. Load 10 pF — 400 pF,
Qutput fall time tor 0.7 Vi — 0.3 Vi 250 (120) ns
Input current I 01VE— 09V¢ -10 10 |JA
SDA I/O capacitance Cio 10 pF
SCL Input capacitance Ci 10 pF
Min. Max. .
P t Symbol Unit
arameter ymbo (Fast-mode Plus) | (Fast-mode Plus) n
SCL clock frequency fscL 0 400 (1000) kHz
Rise time (SDA and SCL) tr — 300 (120) ns
Fall time (SDA and SCL) tr 300 (120) ns
Hold time (start condition) tHosTA 0.6 (0.26) — ys
Setup time (rep.-start condition) tsusTa 0.6 (0.26) — us
Setup time (stop condition) tsusto 0.6 (0.26) — us
Data setup time tsupar 100 (50) — ns
Data hold time tHopaT 0 — ps
Bus free time between Stop and Start condition | taur 1.3 (0.5) — ys
Low period of the SCL clock tLow 1.3 (0.5) — us
High period of the SCL clock tHiGH 0.6 (0.26) — us

Note) Fast-mode Plus supports only available with INCK = 8.0 MHz
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Power-on Sequence

Hardware
Standby
|

Software Standby

Streaming (Active)

1
Voie :éTﬁé _/]l
1

XCLR i
(External) i
1
1
1

L T4
—
1

1
i e

h T
>
1
|
'

T8

1
I
I
|
»
I

L TI0 TN

/LP1IJ LP

1

ltem Min. . i Comment

VANA rising - VANA ON
Vie rising — Vi ON
Vpig rising — Vpic ON

Slew rate of Vana, Vie
and Vpie (0 % - 100 %):
Max. 50 mV/us

Presence of INCK
Vana and Vie and Vpig rising - INCK start during Power off is
acceptable

Vana and Vie and Vpyg rising - XCLR rising After T1,T2 and T3

INCK start and XCLR rising till CCl Read
version 1D register wait time

INCK start and XCLR rising till Send
Streaming Command wait time

(To complete reading all parameters from
NVM)

Vana and Vie and Vpig
may rise in any order.

4.0ms +
The delay
Start of first streaming from Sending of the
Streaming Command. coarse
integration
time value

D-PHY power up T10 1.1

D-PHY init. ™™ 110

Note) XCLR needs to be Low until all power supplies complete power-on




Power-off Sequence

Streaming (Active) Software Standby Hardware Standby !

Entering SW-standby *

- >

/ LP11

AN
N\

*Note: See Software Reference Manual for details of En 'Q

Yy

IteM in. . Comment

Presence of

INCK during
XCLR Neg-edge - Vana (ViF or Vpig) fall Power Off is

acceptable.

VANA and V||= and
Vpig may fall in any
order.

Sequence free of Vana falling and Vir falling and
Voie falling T2,73,T4
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