Compatible with Nvidia® Jetson
NANO™

MIPI CSI-2 interface
Support up to four cameras

Sony Diagonal 4.60 mm (Type 1/4) 8MP
CMOS Image Sensor IMX219

Active pixels: 3280H x 2464V
Pixel size: 1.12 um x 1.12 um
Color camera

FOV H: 90°/ 136°

Support 3264x2464@21fps,
3264x1848@28fps, 1920x1080@30fps
and 1280x720@60fps

Support PoE (options)

I-PEX cable part#: FAW-1233-01
Length of the I-PEX cable: 100mm
Support multiple length cables

MIPI connector part#: 20525-030E-02C
Provide driver binary and source code
Provide customization services

Part#:

.@" Leopard Imaging Inc.

Leopard

0BH-ONYN-34-IdIN-6LZXINIFA

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

2 Nvidia Jetson Nano SOM 1

3 LI-IMX219-MIPI-FF-NANO 1,23 0or4
4 LI-PI-IPEX-1233-ADPT 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
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LI-NANO-CB-IMX219-xxxH / LI-NANO-CB-POE-IMX219-xxxH

BOM

# Items

QTY

1 | LI-NANO-CB or
LI-NANO-CB-POE

Nvidia Jetson Nano SOM

LI-IMX219-MIPI-FF-NANO

LI-PI-IPEX-1233-ADPT

DC 12V power supply

(@) WAV, N S ROS Y I O

USB 2.0 Micro B cable

[ U N T re—Y

Ll

LI-NANO-CB-IMX219-xxxH-D / LI-NANO-CB-POE-IMX219-xxxH-D

BOM

# Items

QTY

1 | LI-INANO-CB or
LI-NANO-CB-POE

Nvidia Jetson Nano SOM

LI-IMX219-MIPI-FF-NANO

LI-PI-IPEX-1233-ADPT

DC 12V power supply

(@)Y AV, [N Ny RUSH I O

USB 2.0 Micro B cable

— N[ DN | =

1

B

“;" 0

1
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LI-NANO-CB-IMX219-xxxH-T / LI-NANO-CB-POE-IMX219-xxxH-T

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

LI-NANO-CB-POE

Nvidia Jetson Nano SOM
LI-IMX219-MIPI-FF-NANO
LI-PI-IPEX-1233-ADPT

DC 12V power supply

USB 2.0 Micro B cable

NN |~ W
p—t | | O | U |

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

LI-NANO-CB-POE

Nvidia Jetson Nano SOM
LI-IMX219-MIPI-FF-NANO
LI-PI-IPEX-1233-ADPT

DC 12V power supply

USB 2.0 Micro B cable

NN |~ W
—_— =SS =

[

‘;' 5 w‘
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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-IMX219-MIPI-FF-NANO) I2C address (7-bit)
IMX219 sensor 0x10

Opened Cameras Power consumption
No camera Around 200mA @ 12V
1 camera (3264x2464@?211ps) TBD

2 cameras (3264x2464@211ps) TBD

3 cameras (3264x2464@211ps) TBD

4 cameras (3264x2464@?211ps) TBD

Sw4 Boot mode

ON Manual boot

OFF Auto boot

=

‘l 4
U

"

leen=

Al )
s RESET
7
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Dimensions

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

(100 )20.3 2-%2.75+0.1
(93):0.15 4-93.2+0.1

LI-PI-IPEX-1233-ADPT

30.00£0,20———

30.00+0.20

24.00

24.00

€2
- .

LI

/O

o

T FFT

T Lo




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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http://www.leopardimaging.com/

Interface J3 (CAM2)
53
= Part#: 20525-030E-02C ST » %
. . OuUT CSIE DI P 2 35
* Number of Positions: 30 & CSLE DTN z .
= Pitch: 0.4mm CSTE-CLR :
TSI E DOP
= Mating [-PEX cable: FAW- AR
CSI_E DZ N 0
1233-xx CR ST i
CAM_SDAZ 7
CAMZ_PWDN
> CLKINZ 2
CAMZJEE :
. TAMZ_X 3
. CAM2_XVS 1(1:
1.2V DVDD_CAMIO_1v2 I 7
1.8V DVDD_CAM_IO_1v8 5
2.8V AVDD_CAM g 5 32
5\ VoD BV N & 4
3.3V VDD_3v3 SYs 36
t—3 3
cisl cel ctal ce | osasl cearl 20525-030E-02
0.1uH 0.1uF| D.1ﬂ710; 10uF 10uF
&b GRD
Interface J25 (CAM3)
J25
30 3
= Part#: 20525-030E-02C @ CSI_C_D1_P §§ é
o TSI C DT N 27
=  Number of Positions: 30 JRR ] 3t
n 1 h 2 TSI C CIK N 54
Pitch: 0.4mm ot CSC 0P 3
Mating I-PEX cable: FAW- %
GPIOOUT 3 9
1 23 3 -XX TAM SCL3 8
i ;
e CLKING 5
CAM3_TRIG 1;
o> TAM3_XHAS 12
> CAM3_XVS ié
1.2V DVDD_CAM_IO_1v2 I '8.' 1.2V
1.8V DVDD_CAM_IO_1v8 1% 6 1.8V
2.8V AVDD_CAM & 5 32 2.8V
5V VDD_SV_IN g 4 5V
3.3V VDD_3V3_SYS o 36 3.3V
1 2 37
38
C5E: Csoal C5E:05551:C5E:C5E: 20525-030E-02
0.1uF| 0.1ﬂ7 0.1uF] 101;| 10uF| 10uF
G 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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Interface J1 (To camera module)
J1
» Part#: 1-1734248-5 1 16
L MIPI1_DON 2 17
=  Number of Positions: 15 MPTT_DOP 3 T
= Pitch: 1 mm WIPH_DIN 5 20
: i MIPA_D1P & 21
» FFC, FCB Thickness: Pl ON 7 [ 22
— 8 | 23
0.30mm MIPHT_CP 9 By
PI_RST 1(1] ‘25—25
PIL_GPIO ) o7
PI_SCL 13 28
PI_SDA 14 29
VDD_3v3 | 15 30
1-1734248-5
Interface J2 (To FAW-1233 cable)
J2
= Part#: 20525-030E-02C : 5
* Number of Positions: 30 o : ,
= Pitch: 0.4mm —H}EEEEP ’
. MIP 8
* Mating [-PEX cable: WIPT_DOR E:
FAW-1233-xx TX1_GPIO1 1;
CAM_SCL 3
CAM SDA 7
CAM_RST 5
CLK_TMP 16
FLASH_EN 17
CAM_TRIG 18
CAM_XHS 19
TX1_GPIO2 20
TXTGPIO3 5
:
5
5 2
VDD_3v3} , 28 38
i 1= B
[o! Eﬂ: 20525-030E-02
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I

MW LI-IMX219-MIPI-FF-NANO-H90 AESRD RO

advert:
basic tolerance: £0.1mm
15.27+0.20 21 label have "*"is emphasis dimension

Optical Lens Specification:
250.20 A< Focusing Range  30cm to Infinity
227,
‘9 F Number 26
7

MDNO

Focal Length 2.3mm

=
(=]

M7*0.35P

MDPO
GND
MDN1
MDP1
GND
MCN
MCP
GND
loz RESET
FPC FSTROBE
ScL

150+/-0.2

O (N ||~ |WNN[—

Lo
PI - O SDA

: 32_5_ ::::% gy R

_1.0.3+0.05 16+0.10

ITEM QTV] DESCRIPTION]
Steel

FPC

TOP VIEW SIDE VIEW BOTTOM VIEW  [ifsessr — [ wew

Note:# Image direction register use default settings. Test conneclor 117342485
Output format: RGB output FER . F1 | fiAs: 1.2

NO AR T Gk %S i ] O befgl: | 1:1 | Bfhi.| MM

Original V10  |2019-02-28 Leopard Imaging Inc.

Change the FPC from 2 layers to 4layers V11 2019-03-09
Changs Leow srxi Holier V12  |2019-03-21 #iI4E: Brown | I} : [201903-20 [T H 447K |

%A Brown | BJ[A]: [20190320| || vmx219-MIPI-FF-

HEHE : |Andy FFJA] : [2019-03-20| NANO-HZO V1.2
| |

o
>
-
@)
Z
<
&
LL
&
=
>
o
—i
N
X
=
—
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5

LI-IMX219-MIPI-FF-NANO-H136 QRRD-7002 Rov

advert:
basic tolerance: +0.1mm
label have "*"is emphasis dimension

Optical Lens Specification:
25+0.20 1533030 0. . ; Focusing Range  30cm to Infinity
29XV, - Focal Length 1.58mm
F Number 2.0
Fov(H) 136°
TV Distortion <-15%

=
o

SYMBOL
GND
MDNO
MDPO
GND
MDN1
MDP1
GND
MCN
MCP

10 | GND

0.2 11 | RESET
FPC 12 | FSTROBE

13 | scL

150+/-0.2

0 N[O PN =

©o

KA
Pl T 14 | SDA

_Jggé_____ oo 5 veor

1
-i-0.3£0.05 160.10

[NO] __1TEM "TY] DESCRIPTION
Steel
FPC
TAKING LENS

TOP VIEW SIDE VIEW BOTTOM VIEW W Sensor TWX219

Note:# Image direction register use default settings. Test connector 117342485
Output format: RGB output Ahg: | 10F1 | RRAS:| 1.2
NO AR T GERE hi A I (7] Eefl: | 1:1 | 7| MM
Original 2019-02-28 WL Leopard Imaging Inc.

Change the FPC from 2 layers to 4layers 2019-03-09: \4
Change FOV and TTL 2019-03-21 ww__ A\_m : Brown md. _,md . |2019-08-02 Hﬂ H m %&A . _
Change FPC and Holder 2019-10-17| #%£x : [Brown I 1) : 20191017 | || mx219-MIPI-FF- [

HE#E - | Andy IS} 18] : [2019-10-17| NANO-H136
I I

O
o
—
-
O
Z
<
&
LL
&
=
p=
o
—
Q\]
X
=
—
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IMX219 Sensor Spec

Absolute Maximum Ratings

Iltem

Symbol

Remarks

Supply voltage (analogue)

Vana

Supply voltage (Core)

VooL

Supply voltage (IF)

Vbie

Input voltage

Vi

Output voltage

Vo

Operating temperature (function)

Topr

Junction temperature

Storage temperature

Tstg

Junction temperature

Performance guarantee temperature

Tspec

Junction temperature

Recommended Operating Conditions

Item

Symbol

Min. Typ.

Remarks

Supply voltage (analogue)

Vana

2.6 2.8

Supply voltage (Core)

VboL

1.08 1.2

Supply voltage (IF)

Voig

1.62 1.8

Spectral Sensitivity Characteristics

Response [%]
[=2]
o

/

BN

/

\

/
|

400

500
Wavelength [nm]
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DC Characteristics

Item

Pins

Comment

VDDHFIL1,2

VDDHCM1,2

VDDHAN

VDDHPL

Supply voltage

VDDHSN1,2

VDDMCO

VDDLSC1-8

VDDLCN1,2

VDDLIO1,2

1.08

1.30

Digital input/output
voltage

SCL, SDA,
GPO

-0.5

0.3Voie

0.7Vbie

Vo + 0.5

0.25Vpig

O.TsleG

Digital output voltage

FSTROBE

0.45

Vbig - 0.45

Digital input voltage

XCLR,INCK

-0.3

0-35VD|G

0.65Vpis

Vo + 0.3

Electrical Characteristics

(Vana=3.0V, VppL = 1.3V, Vpic =1.98V, Tj =60 °C)

Iltem

Symbol

Min.

Typ.

Comment

Current consumption
(Full,30 frame/s)

IVAVA_strm

33

VTmax is max speed
read out from pixel array
CSI2 4 lanes, Vanacurrent

IVDDL_strm

VTmax is max speed

read out from pixel array
CSI2 4 lanes, VppL current
Defect Correction, L.S.C.
function off

HW-Standby current

ISTB_ana

XCLR = Lo, Vana current

ISTB_dig

XCLR = Lo, Vpic current

ISTB_Iddl

XCLR = Lo, VppL current
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AC Characteristics

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

fRIS fFA

0.65VDIG
0.5VDIG
0.35VDIG

Master Clock Square Waveform Input Characteristics

Item Symbol in. . . Comment
Frequency fSCK

jitter (period, peak-to-peak) Tjitter

Rise Time fRISE

Fall Time fFALL

Duty Cycle fDUTY
Input Leakage fILEAK
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Power-on Sequence

Software
Standby

Streaming

I I
| Hardware |
Power Off (Active)

| Standby |

VANA

VDIG

VDDL

I
| [

e T RRRRRARRTTRRTRE
N T T

XCLR !
I
I

(internal)

«

A

t4

;

=3

Ccl

t7

AP1O

|

Data

182 +/- |

ﬂmo
ﬂmo

Data

384 +/- I

L
[l
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
XCLR :
T
I
I
I
I
T
1
I
I
1
I
1
I
I
I
I
I
I
1
I
I
I
I
1
I
!

N — e
=
=
=
=
O ISR I S =

Constraint Min. Max. Comment

VANA, VDIG, VDDL may
rise in any order.

XCLR rising 0.5 —

Internal XCLR is Low to High after
VDDs & XCLR supplied

releasing software standby after
XCLR Low to High

Sequence free of VDDs rising

charge up VRL

clock is INCK
Initializing time of silicon Case of INCK = 6[MHz],
5.3[msec]

D-PHY power-up 1
D-PHY init 100

After releasing software standby to 1.2ms +
data streaming time exposure time

stable time until optimal

Quick launch up time - image quality
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Power-off Sequence

Streaming (Active) Software Standby Power Off

e W P

RS EEE A

XCLR

1
1
1
1
)
1
1
1
!
]
(internal) |

Constraint in. Max. Comment

One frame Until frame

Communication end — Software standby t0 . "
time (*1)

output

Software standby - XCLRH — L t1

Falling time of internal XCLR after

XCLR H — L © 10

VANA, VDIG and VDDL

VANA falling - VDIG falling - VDDL falling | t3,t4,t5 .
may fall in any order.
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