Compatible with Nvidia Jetson
TX1/TX2 Developer Kit

MIPI CSI-2 interface
Support up to six cameras

Two adapter board options
LI-JTX1-MIPI-ADPT
Includes three 4-lane interface
LI-JTX1-MIPI-ADPT-6CAM
Includes six 2-lane interface

Sony Diagonal 6.52 mm (Type 1/2.8)
SMP CMOS Image Sensor IMX335

Active pixels: 2608H x 1960V
Pixel size: 2.0 um x 2.0 um

Color camera

Length of the [-PEX cable: 300mm
Support multiple length cables
Connector Part#: 20525-030E-02C
Support M12 x P0.5 lens

Provide customization services

Part#:
(1 cam)
(2 cam)
(3 cam)
(6 cam)

.@" Leopard Imaging Inc.

Model: SYD1201A

Focal length: 3.7 mm

Aperture, F/#: 2.8 +/- 5%

Built in 650nm IR cut filter

FOV (D/H/V): 87</ 73.5°/58.5°
TV Distortion: -1.0 %

Nvidia TX1/TX2 Developer Kit not included

#

Items QTY

1

LI-JTXI1-MIPI-ADPT or 1
LI-JTXI1-MIPI-ADPT-6CAM

2

LI-IMX335-MIPI-M12 1,2,3 or 6

W

FAW-1233-03 cable 1,23 0r6

1130 Cadillac Ct., Milpitas, CA 95035,USA
Phone: +1-408-263-0988
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LI-JETSON-KIT-IMX335M12

BOM
# Items QTY
1 | LI-]JTX1-MIPI-ADPT
2 | LI-IMX335-MIPI-M12
3 | FAW-1233-03 cable

—_| | — ]

LI-JETSON-KIT-IMX335M12-D

BOM
# Items QTY
1 | LI-JJTX1-MIPI-ADPT
2 | LI-IMX335-MIPI-M12
3 | FAW-1233-03 cable

NN —

LI-JETSON-KIT-IMX335M12-T

BOM
# Items QTY
1 | LI-JJTX1-MIPI-ADPT
2 | LI-IMX335-MIPI-M12
3 | FAW-1233-03 cable

WU | —

LI-JETSON-KIT-IMX335M12-H

BOM
# Items QTY
1 | LI-JTX1-MIPI-ADPT-6CAM
2 | LI-IMX335-MIPI-M12

3 | FAW-1233-03 cable

NN | —

L |

1130 Cadillac Ct., Milpitas, CA 95035,USA
Phone: +1-408-263-0988
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Dimensions

LI-IMX335-MIPI-M12
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FAW-1233-03

“ON NId

JOLD3INNOD
CONNECTOR
PIN No.




Leapard Imaging Inc.

LI=JTX1-MIPI-ADPT REV1.

Interface J1

”
- MIPI1 D3P a0 33
o -par: WP D3N g 31
s WP DIF 8 35
. MIPT D1 MIFIT_ DTN ij
= Part#: 20525-030E-02C . —
* P

MIPI_cP
MIPI1_CN

1 TX1 TEST1 1v8

[ 1 TX1 TESTZ 1v8

= Number of Positions: 30
= Pitch: 0.4mm =
= Mating [-PEX cable: FAW- [ nusa

1233-03 (300mm)

1 TX1 TEST3 18

Interface J2

= Part#: 20525-030E-02C _ op T [
=  Number of Positions: 30 Mo

= Pitch: 0.4mm [
= Mating I-PEX cable: FAW- Br—= e

g SPTMOS] RIR 70 TESTD 1
SPIMOS L
TX1_GPIO3 A1LBPIOS 1

1233-03 (300mm) s ol ST

vasa | Rz . .0
EVERET) R0
T A E

GV

I
[3
5
T
— B
14
I ]
4 65 8 1

1uF DAUF R2uF
0402 [C0402 £0603 1

Interface J3

MIPI3_D:
MIPI3_D:

=  Part#: 20525-030E-02C e

MIPI3_CP

MIPL3_Ci

=  Number of Positions: 30 AT

MIPI3_D2P

n 3 f TESTI0 MIPI3_D2N;
. = GPIO_BAK

Pitch: 0.4mm = oo
CAM_RST3,

* Mating I-PEX cable: FAW-
1233-03 (300mm)

v6v T TXI_GPIOS)

20525-030E-02

1uF DIUF R 2uF
0402 [C0402 [C0603 =
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Vertical Mating connector of Jetson TX1 J22
QTH-060-01-D-A o

Channel

Channel

Channel

MIPI1_DOP
MIFI1_DON
MIPI1_CP
MIPI_CN
MIPI1_D1P
MIPI1_D1N

MIP2_DOP
MIPZ_DON
MPLR_CP
MPZ_CN

MIP2_D1P
MIP2_DIN

MIPI3_DOP
MIPI3_DON
MIPI3_CP
MIPI3_CN

MIPI3_D1P
MIPI3_DIN

MIPI1_DOP
g MIPIT_DON

gg MIPI1_D1P

E tars pte
; MIPR2_DON

MIPR_CP
; MIP2_CN

MIP2_D1P
MIP|

gg M:P DoP
gg M:Pl! [oi

MIPI3 DI1P
g MIPB_D1N

TX1_GPIO1

TX1 GPIOT

seNawa

R

S2BYREUBNRUNGS

BESTNBEARASE8RUEBRENE

28288EEEEIINNIBERR
gF; = 5|§l§ ﬁg{da‘dsb dﬂrlzls'#a'z‘ﬁzlx‘zr

MIPI1_D2P

MIPIT 02N MIPI1_D2P

MIPI_D2N

MEn o3e MIPI1_D3P
MIPI1_D3N

MIPI2_D2P
MIP2_D2P
U

MIP2_D3P

MIPI 3P
MIPIZ DN _2 Mipr2 D3N

wz”:'“ D28 mpis_p2p
MIPI3_D2N

[ae
Ml D38 < mipia_par
MIPI3_03N

SPLCLK
SPIMISO SP1CLK

SPICS SPLMISO
SPICS

SPLWOST g

CAM VSYNG ¢ .y vgyne

% X1 OPIO0
GPIO_BAK

CA:‘ RST3 M_RST3
TXI_GPIOS

X1
TX1_GPIOS
121 TE‘“% TX1_TEST3_1v8

E

X m((TXl_‘lESTZ_W&

i




Interface J1

30 33

= Part#: 20525-030E-02C MIPI1_D1P ;gi% =

MIPI1_D1N 55 3

* Number of Positions: 30 i

= Pitch: 0.4mm
= Mating I-PEX cable: FAW-
1233-03 (300mm)

TX1_TEST1_1vB RES]
CAN_PWDNA
v_i2v
V1. avT
V_2.8VA R1
w3 5w R4 0
‘ T AT

o
o

37 [C38  C44 45 46

1uF [10uF 1uF 1uF [1I0uF  DAuF DAUF [10uF
0402 0603 0402 [C0402 [COB03 (CO402 C0402 COB03 1

Interface J2

= Part#: 20525-030E-02C ———— =

=  Number of Positions: 30 §

MIPI1Z_CN

= Pitch: 0.4mm tirapor iE o
= Mating [-PEX cable: FAW- o s S—— 20 3
1233-03 (300mm) AN T2 ;

V3
| I 1 38
64 6 L5 _fc14 15 clo 35 [

= = = - = 20525030602
D.1uF 10uF uF D.1uF [10uF  D.1uF D.1uF [10uF
Eom ﬁsoa 0402 C0402 osojimoz 0402 C0603 1
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Interface J3

= Part#: 20525-030E-02C -~ : Hi=
= Number of Positions: 30 -
= Pitch: 0.4mm &
= Mating I-PEX cable: FAW-
1233-03 (300mm) P _TESTS. 18 3
vz —
V_28VA R o | —a
S S P
IR =
M b, M Fa:; g +
Interface J4
= Part#: 20525-030E-02C S = B
* Number of Positions: 30 e L —a [
= Pitch: 0.4mm i H——
= Mating [-PEX cable: FAW- e —
1233-03 (300mm) ; —
i
i — e .l

. 1uF 10uF D.1uF D.wF [10uF  D.1uF D.uF  [10uF
0402 0603 rﬂdﬂ? 0402 [COB03 [C0402 [C0402 603

Interface J5

= Part#: 20525-030E-02C oo 23S ==

=  Number of Positions: 30 — I

= Pitch: 0.4mm o
Mating I-PEX cable: FAW- — :

1233-03 (300mm)

V18V
V_2.8VA T R 0 i
w3 5v0 T MG
T T RIA AT 2

1 g 36
L L& o =

o2 058 _[c59 06O _Ce1 _ices

c21
—_ - T
L 1uF 10uF D.1uF L 1uF  [10uF L1uF D1uF [10uF
0402 0603 { 0402 02 [C0603 [C0402 F(M(!Z r 0603 1

20525-030E-02

!
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MIPI6 D1P
MIPIE_D1P 2—27—
MIPIE_DIN 2 MIPIE_D1N

MIPIE_CP :
MIPIE_CN

MIPIE_DOP =
MIPIE_DON

TX1 GPIO6 _RTR A A0
CAM SCL6

CAM_SCLE
CAM SDAS gz;cw SDAB

TX1_GPIO4
TX1_GPIO3

vy

Vertical Mating connector of Jetson TX1 J22
QTH-060-01-D-A oy rasases

F_NORM
COMMON
0.50 Q Strip High Speed
&w“%hmﬁJﬂlam
MIP11_DOP 2 MIP2_DOP
MIPI1_DOP MIPI2_DOP
MIPHDON ;3 MIPIT_DON : MIPI2_DON 2 MIPE DON
MIPli_CP. H MIPI2_ CP
MIPI_CP MIPI2_CP
MIPH_CN ; MIP(1 CN :g MIPE C:§N 2 MIPI2_CN
MIPI1_D1P. MIP2 D1P
MIPH_D1P 14 MIPI2_D1P
Vol i T — e A
MIPI3_DOP MIP4_DOP
MIPI3_DOP MIPI4_DOP
MPlS DO XMl O I — 5 S AR
MIPI3 CP MIPI4 CP
MIPI3_CP —¢_§ MIPI4_CP
Ve g — MPECN (5 MEH-CE
MIPI3 D1P MIPK4_D1P
MIPI3B_D1P >>: i MIPI4_D1P
MIPIZDIN ; MIPI3_D1N MIPi4 DTN é MIPK DN
MIPI5_DOP. MIPIS_DOP
MIPI5_DOP : :( MIPI6_DOP
MIPIS_DON g MIPI5_DON MIPIE_DON 2 MIPIE_DON
MIPI5_CP g aRL R Mé"“’ CF, s MIPIE_CP
MIPIE_CN
MIPI6_D1P
—5 MIPIS_D1P
MIPIE DIN S MIPIB_D1N

=
H

N

MIPI5_CN

MIPIS_D1P
MIPI5_D1P
MIPBDAN g MIPI5 DN

SU58UBAEB2E4E88UBNRE
BHBLNBEEEHEEBLREBRRY

TX1 _UART TXD
TX1 UART RXD

CAM SCL
__CAM SDA

apn

TX1_GPIO1 TX1_GPIOT

MCLKO_CAM

CAM_PWDN1

CAM_RST1
TX1_TEST4_1v8

TXT GFIOZ TXT GPIOA
!’T! TX1_GPIO2 >E—|_EN 105 | TX1 TM‘ K}-ﬁé’é‘#‘s 1ve
1 GEN_SDA - -
108 |

TXATESTZ W8 o reers 1vs

MCLKD CAM R85,
R4

BRERSERERBIINIBRRR

v

geg8sgagE2IIzINERRE2

TX1_GPIOS

TX1 TEST1 1v8

TX1_TEST1_1v8
TTX1._GPIO3 g( TX1 GPIO3




Camera Spec
Image Sensor Sony Diagonal 6.52 mm (Type 1/2.8) SMP CMOS Image
Sensor IMX335
Optical format 1/2.8”
Number of active pixels 2608 (H) x 1960 (V)
Pixel size 2.0um (H) x 2.0um (V)
Color or Mono Color
Interface MIPI interface
Lens mount M12
Weight 14 g
Interfaces
Interface J4: e o e
=  Part#: 20525-030E-02C e S
= Number of Positions: 30 —
= Pitch: 0.4mm i
* Mating I-PEX cable: FAW-
1233-03 (300mm)
w3 svnwl T : léi;ngﬁmg 17:%
i Bl |2
b pike Pl oo [
Interface J3: T e ceend eCUT priver i
= Part#: 1734829-2 |y oy Pl —moed
* Number of Positions: 2 e e [ 200 [ e T
» Pitch: 1.25mm Y Len, ' '
Interface J6: J6
= Part#: 1734829-2 ——
= Number of Positions: 2
» Pitch: 1.25mm CON2 =

"?«J“ Leopard Imaging Inc.
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IMX335 Sensor Spec

Absolute Maximum Ratings

Item

Symbol

Max.

Remarks

Supply voltage (analog 1:2.9V)

AVpp1

3.3

Supply voltage (analog 2 : 2.9 V)

AVbp2

33

Supply voltage (interface 1.8 V)

OVop

3.3

Supply voltage (digital1 : 1.2 V)

DVoo+

2.0

Supply voltage (digital 2 : 1.2 V)

DVop2

2.0

Input voltage

Vi

OVpp + 0.3

Not exceed 3.3V

Output voltage

VO

OVpp + 0.3

Not exceed 3.3V

Application Conditions

ltem

Symbol

Supply voltage (analog 1:2.9V)

AVbp1

Supply voltage (analog 2 : 2.9 V)

AVpp2

Supply voltage (interface 1.8 V)

OVpp

Supply voltage (digital1 : 1.2 V)

DVbp1

Supply voltage (digital 2 : 1.2 V)

DVop2

Performance guarantee temperature Tspec

Operating guarantee temperature Topr

Storage guarantee temperature Tstg

Spectral Sensitivity Characteristics

—Red ——Green —Blue

1.0

0.9

[\

\

_.08
o 1
.07

2 0.6

2
%05
0]

o) 04

T 03
[0]

® o2

0.1

0.0

700 800

Wave Length [nm]




DC Characteristics

Iltem Pins Condition

VDDSUB
VDDHCP
VDDHDA
VDDHCM

Analog2 | VDDHPX
Supply Interface | VDDMIO

voltage VDDLCN
Digital1 | VDDLSC
VDDLPL1

VDDLPL2
Digital2 | VDDLPL3
VDDLIF

Analog1

XHS
XVsS
XCLR
INCK
XMASTER
SLAMODE
saital i SCL
Digital input voltage SDA
TEST2

XVS [ XHS
Slave Mode

XHS
XVS XVS / XHS

TOUT Master Mode
TEST1

Current Consumption

Typ. Max.

Symbol Standard | Saturated | Standard | Saturated
luminous | luminous | luminous | luminous
intensity | intensity | intensity | intensity
lavop1 28 27 42 41

Operating current IAVDDZ 22 22 33 32
MIPI CSI-2 / 4 Lane | 1 1 1 1

12 bit, 30 frame/s ovbo
All-pixel scan mode lovops 87

Ipvop2 32

lavop1_sTs

lavop2_sT8

Standby current lovoo_sTe

lbvop1_sTs

Ipvopz_sTe

Operating current: (Typ.) Supply voltage 2.90 V/1.8V/12V,Tj=25°C
(Max.) Supply voltage 3.00 V/ 1.9V /1.3 V, Tj = 60 ‘C, worst state of internal circuit
operating current consumption,

Standby: (Max.) Supply voltage 3.00V/1.9V/1.3V,Tj=60 "C, INCK: 0V, light-obstructed state.

Standard luminous intensity: luminous intensity at 1/3 of the sensor saturated
Saturated luminous intensity: luminous intensity when the sensor is saturated.




AC Characteristics

1/finck

Tf_inck
08x0OVDD ————

twhiNcK
INCK 0.5x0OVDD

0.2 x OVDD ;7

twiinek

Duty Ratio = twr / tr x 100

INCK 37.125MHz, 74.25MHz

Item Symbol in. . Max. Remarks

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

INCK Low level pulse width twiinek 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 %

XCLR Low level pulse width tLow

*The INCK fluctuation affects the frame rate.

INCK 6 to 27MHz

Item Symbol in. . . Remarks

INCK clock frequency finck finck = 6 to 27MHz

INCK Low level pulse width twiinck finck = 6 to 27MHzz

INCK High level pulse width twHINCK fivek = 6t 0 27MHz

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 %

XCLR Low level pulse width tLow

*The INCK fluctuation affects the frame rate.




Start

Repeated

Stop

condition Start condition
N condition N
Vin/VoH " 0
SDA / X X 0 \ i
Viu/VoL h n
! < >
>t tHD;DAT# > Lo < tsusTA! taur
tLow < »tsupar n i >t
ViH [ " 33 33
scL \ / \ / \ , \ i / \ / \
Vi n
?HIG: > < " >
tI—TD;;TA .tr‘ tHD;STA tsu;sTO
I°C Specification
Item Symbol Min. Typ. Max. Unit M
Low level input voltage  |VIL -0.3 — 0.3 x OVpp \%
High level input voltage |VIH 0.7 x OVpp — 1.9 \%
Low level output voltage |VOL 0 — 0.2xQVpp| V [OVDD <2V, Sink 3 mA
High level output voltage [VOH 0.8 x OVpp — — \%
. Load 10 pF — 400 pF,
Output fall time tof — — 250 ns 0.7 x OVop — 0.3 x OVpp
Input current li -10 — 10 MA 0.1 x OVpp — 0.9 x OVpp
Input Capacitance for .
SCL / SDA c - - 10 PF
I°C AC Characteristics
Item Symbol Min. Typ. Max. Unit
SCL clock frequency fscL 0 — 400 kHz
Hold time (Start Condition) tHD:sTA 0.6 — — us
Low period of the SCL clock tLow 1.3 — — us
High period of the SCL clock tHiGH 0.6 — — us
Set-up time (Repeated Start Condition) tsu:sTa 0.6 — — us
Data hold time tHD.DAT 0 — 0.9 us
Data set-up time tsupaT 100 — — ns
Rise time of both SDA and SCL signals tr — — 300 ns
Fall time of both SDA and SCL signals t — — 300 ns
Set-up time (Stop Condition) tsu:sTo 0.6 — — Hs
Bus free time between a STOP and START Condition  |tgur 1.3 — — [V

.’Q" Leopard Imaging Inc.
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Power-on Sequence

T2

2.9V power supply (AVpp1,AVpp2)

i TO

4

1.8 V power supply (OVpp)

1.2 V power supply (DVpp1,DVpp2)

7

XCLR

INCK

Standby mode cancel

SDA Depend on the risrg of ‘JX Initial setting
SCL 1.8V power supply

It
]

XVS /

XHS
Slave mode : XVS and XHS must not be over OVDD
Master mode : Depend on the rising of 1.8V power supply

;

Iltem

1.2 V power supply rising — 1.8 V power supply rising

T0

1.8 V power supply rising — 2.9 V power supply rising

T1

Rising time of all power supply

T2

2.9 V power supply rising — Clear OFF

TiLow

Clear OFF — INCK rising

T3

Clear OFF — Communication start

T4

Standby OFF (communication)
— External input XHS,XVS (slave mode only)

Tsyne

Slew Rate Limitation of Power-on Sequence

Conform the slew rate limitation shown below when power supply change 0 V to each voltage (0 % to 100 %) in

power-on sequence.

————

c)VDD

AVppi AVpp:

Item Power supply

DVDDI ’DVDDZ(l 2 V)

Slew rate OVpp (1.8 V)

AVDDI aAVDDZ(z 9 V)




Power-off Sequence

« 7y

2.9 V power supply (AVpp1,AVpp2)

5| T6

>

\
EANAN

\I Fixed to the high impedance state or 0 before

1.8 V power supply (OVpp)

1.2 V power supply (DVpp1,DVpp2)

| the power supplies have finished fowling.

Fixed to 0 before
|NCK| | | | | | | | | | | | |[. | | | | | | | | | || H_I_H | | J—| I OVpp supplies have finished fowling.
I
(e { rJ: 1%
SDA N 7 Depend on the falling of
SCL 1.8V power supply
\ i KN
XVS Fixed to 0 before
XHS OVpp supplies have finished fowling.

XCLR

ltem ‘CSY

2.9 V power shut down — 1.8 V power shut down
1.8 V power shut down — 1.2 V\pdwer shut down
Shut down time of all power supply




