Compatible with Nvidia® Jetson AGX
Xavier™ Developer Kit

MIPI CSI-2 interface
Support up to six cameras

Two adapter board options
LI1-JXAV-MIPI-ADPT-4CAM
LI1-JXAV-MIPI-ADPT-6CAM-FP

Sony Diagonal 7.857 mm (Type 1/2.3)
CMOS Image Sensor IMX477

Active pixels: 4056H x 3040V

Color camera

Length of the I-PEX cable: 300mm
Support multiple length cables
Connector Part#: 20525-030E-02C
Provide customization services

Model: ES0522F.IR
Focal length: 5.0 mm
Aperture, F/#: 2.2

Part#:
(1 cam) FOV (D/H/V): 96.5°/ 80°/61.5°
(2 cam) TV Distortion: < -8%
8 gzmg Mount Type: CS
(6 cam)
Nvidia AGX Xavier Developer Kit not included
. o # Items QTY
Industrial Applications 1 | LI-JXAV-MIPI-ADPT-4CAM or 1
. . LI-JXAV-MIPI-ADPT-6CAM-FP
Intelligent Transportation System
g ?Zameras P y 2 LI-IMX477-MIPI-CS 1.2.3.40r6
(ITS) 3 FAW-1233-03 cable 1,2,3,40r6
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LI-XAVIER-KIT-IMX477CS

BOM

# Items QTY

LI-JXAV-MIPI-ADPT-4CAM

1
2 | LI-IMX477-MIPI-CS
3 | FAW-1233-03 cable

[SE S Y

LI-XAVIER-KIT-IMX477CS-D

BOM

# Items QTY

LI-JXAV-MIPI-ADPT-4CAM

1
2 | LI-IMX477-MIPI-CS
3

N (N[ — | =

FAW-1233-03 cable

LI-XAVIER-KIT-IMX477CS-T

BOM

# Items QTY

LI-JXAV-MIPI-ADPT-4CAM

W [ [ — |

1
2 | LI-IMX477-MIPI-CS
3 | FAW-1233-03 cable

LI-XAVIER-KIT-IMX477CS-Q

BOM

# Items QTY

LI-JXAV-MIPI-ADPT-4CAM

N NP

1
2 | LI-IMX477-MIPI-CS
3 | FAW-1233-03 cable

'@j“ Leopard Imaging Inc.
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LI-XAVIER-KIT-IMX477CS-H

BOM

# Items QTY
1 | LI-JXAV-MIPI-ADPT-6CAM-FP | 1

2 | LI-IMX477-MIPI-CS 6

3 | FAW-1233-03 cable 6

'@" Leopard Imaging Inc.
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Dimensions

LI-IMX477-MIPI-CS

o
L2

=)

=

LEFT VIEW
TOP E!E'2'1 SCALE:  2:1
4-M2 Through SCALE: 2: Thread: 1/4-20

L1-JXAV-MIPI-ADPT-4CAM

i m I N S
=

T e at (H |

FAW-1233-03

PIN No.

“ON NId
JOLDINNOD
CONNECTOR




Interface J1

= Part#: 20525-030E-02C .
= Number of Positions: 30
= Pitch: 0.4mm A o
= Mating [-PEX cable: FAW- s
1233-03 (300mm) V
aT T i 1 ;;
Interface J2
= Part#: 20525-030E-02C it i
=  Number of Positions: 30
= Pitch: 0.4mm
= Mating [-PEX cable: FAW-
1233-03 (300mm)
s Bt ]
[TLL ==

Interface J3

= Part#: 20525-030E-02C
=  Number of Positions: 30
= Pitch: 0.4mm

= Mating [-PEX cable: FAW-

1233-03 (300mm) .| EH
T L ot o
! e
blb e =L

20525-030E-02
uF piuF fiouF  [ouF
0402 00402 00603 00603
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MIPI4_D3P ).
MIPI4_D3N >,
MIPI4_D1P .
MIPI4_D1N,

MIPla_CP
MIPI4_CN

MIPI4_DOP’
MIPI4_DON
MIPI4_D2P
MIPI4_D2N ),

;HJ

i

MIPI4_D3P

5138

MIPI4_CP. '||

B

CAMSDM<

cm_scu§<

CAM_RST4,

1

Vv

t

0

MIPI1_DOP

MIPI1_DOP
MIPI1_DON ;

i o
MIPIT_CN

MIPI1_D1P
MIPIT_D1P
MIPI1 DN 3 L

N

MIPI2_CP g MIP2_GP
MIPI2_CN gm

MIPI2_D1P

MIPI2_DOP MIPI2_DOP
MIPI2ZDO!

MIPI2_D1P
MIPI2_DIN LRIl

[ 35|
T MIPI3_DOP
MIPI3_DON

MIPI3_CP g Lo
MIPI3_CN

MIPI3_D1P
MIPI3_D1P
S AL a1 e—
MPI3_D2p Sy MIPI_DZP
MlP\s_DzN))M'P‘“T"N—

MPI3_D3P MIPI3_D3P
MIPI3 D3N
TAWD_SDA

CLKIN.

288232882 YFIBI82

2

894000220
Pitch = 2mm

MPH_D2P MiPI_D2P
MIPI_D2N

MIPI1_D3P

| )

MIPI1_D3P
MIPI1_D3N

MIPI2_D2P MPR_D2P
MIPI2_D2N

MIPI2_D3P
MIPI2_D3N

MIPI_DOP MIPH_DOP
MIPI4_DON
Mpror—5 MPu_cP

MPK4_CN

MIPK_D1N

MIPI2_D3P é

BEELRBESEASLREREBRENE

MPHO® o i pe
I — e ]

MIPK_D3P MPH_DIP
MPI4_D3N

RS CAMRSTS goay psta
RIZ a0 CAMRSTS i oy

2852 REERRRBIFINIBR2R

T

E

ziz‘és
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- e LI=JXAV=MIPI--ADPT-6CAM-FP V1.0

P g
STY 0819

o

L]
"

o T

Interface J1 (camera channel 1)

Part#: 20525-030E-02C
Number of Positions: 30
Pitch: 0.4mm

Mating [-PEX cable:
FAW-1233-xx

MIPI1
MIPI1

30 33
29 34
MIPI1_D1P
pre 3 ey 72 M
31

32

36

c12 13

9

-1
1uF OuF
0402 0603

L L

- -
DAUF 10uF  DAUF PAuF [I0uF
0402 (£0603 [£0402 [C0402 [CO603 I

c14 LC15 ETG

20525-030E-02

\

Interface J2 (camera channel 2)

Part#: 20525-030E-02C
Number of Positions: 30
Pitch: 0.4mm
Mating [-PEX
FAW-1233-xx

cable:

g2
30 33
29 34
MIPI2 D1P MIPI2_D1P 58] 3
Mo g WMIPTZ DTN =
o 26 31
MIPI2 CP
MIPI2_CP ” ;k c\ ?j
MIPIZ_CN P12 CN
Huu DoP WMIPTZ_ D0l
MIPI2Z_DON MIPIZ_DON
P CAM2_GPIO1 —20]
C. CL
A AMZ_SDA
AMZ_RST 5
4 TICLK
H EN F
2 GPIO!
GPIO3
T
Cal2_GPIOS AMZ_GPIO5
v FAM2_GPIOS —0
V_1.8V T
5V V_2.8VA T s . I
ava Ry 0 ;
T T A N
| 4 —X
%
| 1 &
1 38
== cz20 [21 [z 23 [2s
pauF fow Boiuf P 20525-030E-02
1uF [10uF

ci7 [ 18
v
D.1uF OuF
0402 0603

402 [£0603

PAuF p1uF fouF
0. lc0402 (0402 [c0603
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Interface J3 (camera channel 3)

= Part#: 20525-030E-02C wes o LB = =
=  Number of Positions: 30 e cp § 5o

= Pitch: 0.4mm _. ;
* Mating I-PEX cable: % :
FAW-1233-xx

CAM3_MCLK
FLASH _EN

-
MCLK

o CAM3_GFPI0:
CAM3_GPIO3 R
3_GPIO3 CAM_CPTO:
CAM3_GPIO4 CANMI GPIO!
v £4M3_GPIOS )|
V_18v
5V V_28VA RIG A !
3va T RS
R4, 0 32
T T RAA 4 r
36
) a7
t 38
, 2 32

5 _[es 29 a0 [C31

W HOuF “Bawr four pauk pauF fowr
0402 (0603 IC0402 20603 [C0402 [C0402 (0603 =

20525-030E-02

Interface J4 (camera channel 4)

= Part#: 20525-030E-02C e ove BBl gg f%
= Number of Positions: 30 e ] e
= Pitch: 0.4mm =1
= Mating [-PEX cable: i §
FAW-1233-xx e ———
§

R1§\‘(3{\/\D |

R1, 0

"" RIRYAAD 32
36
37
* 1 38
33 34 _[c36 _[car _[c38 _[£as _[cd0

i kg i 20525-030E-02

uF [10uF 1uF [10uF 1uF P 1uF [0uF
0402 0603 0402 |C0603 [C0402 C0402 [CO603 1

Interface J5 (camera channel 5)

33

= Part: 20525-030E-02C =
=  Number of Positions: 30 ::;‘1:;’:: o
= Pitch: 0.4mm
» Mating I-PEX cable: o 50
FAW-1233-xx
i B E S
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Interface J6 (camera channel 6)

= Part#: 20525-030E-02C
=  Number of Positions: 30
= Pitch: 0.4mm

= Mating I-PEX cable:

33

MIPI6_D1N

31

D
MIPIG_D3P I
MIPIE_D3N ::,Eb\ E"g ;g
MIPIE_D1P TPTE DTN

C

T

D

na[na[no[poln
R3[3(R(&R

FAW-1233-xx
3v3 T 3
| .
JE_EM LEZ _pe s e ;ﬂﬁ .Ir zossz
Interface J16 (FPGA programming interface)
V_1.8V v 18y
= Part#: 20021311- T
00006 T4LF
= Number of Positions: 6 ane ane ~ JTAG PORT Ak
= Pitch: 0.050" (127mm> 200213%111?00006T4LF P
= Number of Rows: 2 TTAC-TOR ° 3 R
V_1.8v| AA , 5 6
R132 OR J_ R118
Cc84 47K
D.1uF:|:
Interface J15 (External power input interface)
" Parti: 0894000220 External Input Power
= Number of Positions: 2 o
= Pitch: 2 mm J15
1
] 2
s
10uF 0894000220
0603 Pitch = 2mm
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Interface J10 (To Xavier)

Part#: QTH-060-01-L-D-A
Number of Positions: 120
Number of Rows: 2

Pitch: 0.5 mm

COMMON

0.50 mm Q Strip High Speed \]
Ground Plane Terminal Strip

MIP12_DOP

MIPI2_DON MIPI2 DON

MIPI1_DOP MIPI2_ DOP
MIPI1_DOP
MIPI1_DON ?S\:M'F’” 24 >§
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MIPI1_CP 3\:
MIPI1_CN g MIPTLCN
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MIPIT DN g, MIPIT_DIN

e oo BB
wes e SAEEE
e o1 SR B
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e cor > HE B06
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MIP16_DOP é MIPIG_DOP
<{ MIPI6_DON

MIPI6_CP /2

MIPI4_ D1IN >

MIPI4_D1P ,2

MIPI6_CP
MIPIB_CN

MIPIG_D1P g MIFI6_D1P
N

MIPI6_D1N

MIPIS_D2P>>JP|5 D2P MIPI6_D2P «

MIPI6_D2P

MIPI5_D2N MIPI6_D2N
MIPI5_D2N »> 4

MIPI5_D3P$)y—MIPIS_D3P
b1 Dy S MIPT5 D3N
CAM_SCL AM_SCL
= CAM_SDA
cAM_SDA $5
V_2.6VA
T

MIPI6_D2N
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Camera Spec

Image Sensor Sony Diagonal 7.857 mm (Type 1/2.3) CMOS Image
Sensor IMX477
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
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IMX477 Sensor Spec

Absolute Maximum Ratings

ltem Ratings

Supply voltage (analog) -0.3to +3.3
Supply voltage (digital) -0.3to +1.8

refer to

Supply voltage (interface) -0.3to +3.3 Vss level

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
Supply voltage (digital) Voie 1.05+0.1

refer to
Vss level

Supply voltage (interface) Vig 1.8+0.1

*

VANA: VDDSUB, VDDHAN, VDDHCM1 to 2, VDDHSN1 to4 (2.8 V power supply)
. Vpig: VppLSC1 to 4, VppLCN1 to 2, VppLPL1 to 2, VppLIF (1.05 V power supply)
3 Vi VppMIO1 to 2, VppMIF (1.8 V power supply)

Spectral Sensitivity Characteristics

£\
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Relative Response[a.u.
=} =]
ES 13
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WaveLength[nm]




DC Characteristics

Pins

Conditions

Supply voltage

VopSUB,
VopHCM1 to 2,
VopHSN1 to 4,
VopoHAN

VopLCN1 to 2,
VooLSC1 to 4,
VooLIF,
VopLPL1to 2

VDDM|O1 to 2,
VooMIF

Digital
input voltage

SDA,
SCL

Digital
input voltage

XCLR, INCK,
GYINT,
SDI,SLASEL

Digital
output voltage

SDA

Digital

output voltage

GPO,SDO, SCSB,
FSTROBE




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 : v P 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




