Compatible with Nvidia Jetson TX1/TX2
(TX1/TX2 SOM not incldued)

MIPI CSI-2 interface
Support up to six cameras

Two carrier board options
LI-TX1-CB
Includes three 4-lane interface
LI-TX1-CB-6CAM
Includes six 2-lane interface

Sony Diagonal 7.81 mm (Type 1/2.3)
CMOS Image Sensor IMX377CQT

Active pixels: 4024H x 3036V
Pixel size: 1.55 um x 1.55 um

Model: ES0522F.IR

Focal length: 5.0 mm

Color camera Aperture, F/#: 2.2

I-PEX cable part#: FAW-1233-03 FOV (D/H/V): 87</ 76°/43<
Length of the I-PEX cable: 300mm TV Distortion: < -8%
Support multiple length cables Mount Type: CS

Connector Part#: 20525-030E-02C

Support IR cut switch Nvidia TX1/TX2 SOM not included

Support CS lens m — oTY
Provide customization services 1 LI-TX1-CB or 1
Parti: LI-TX1-CB-6CAM
(1 cam) 2 LI-IMX377-MIPI-CS 1,2,3 or 6
(2 cam) 3 FAW-1233-03 cable 1,2,3 or 6
(3 cam) 4 DC 12V power supply 1
(6 cam) 5 | USB 2.0 Type A - Micro B cable 1
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LI-JETSON-CB-IMX377CS

BOM

Items QTY

T

LI-TX1-CB 1
LI-IMX377-MIPI-CS 1
1

|

1

FAW-1233-03 cable
DC 12V power supply
5 | USB 2.0 Micro B cable

BN —|H

LI-JETSON-CB-IMX37/CS-D

BOM
# Items QTY
LI-TX1-CB 1
LI-IMX377-MIPI-CS 2
2
1
1

FAW-1233-03 cable
DC 12V power supply
USB 2.0 Micro B cable

DN | B[N —

LI-JETSON-CB-IMX377CS-T

BOM
i Items QTY
LI-TX1-CB
LI-IMX377-MIPI-CS
FAW-1233-03 cable
DC 12V power supply
USB 2.0 Micro B cable

D[R [W[|N|—
—_— U9 | U | =

LI-JETSON-CB-IMX377CS-H

BOM
it Items QTY
LI-TX1-CB-6CAM
LI-IMX377-MIPI-CS
FAW-1233-03 cable
DC 12V power supply
USB 2.0 Micro B cable

N[N —
—t O\ | O\ | —
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Dimensions

LI-IMX377-MIPI-CS
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LI-TX1-CB-6CAM
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Interface J1

= Part#: 20525-030E-02C

= Number of Positions: 30

= Pitch: 0.4mm

= Mating [-PEX cable: FAW-
1233-03 (300mm)

J1

30 33
29 34
8 35
=
26 31
25
24
0
9
8
7
6
5
m FLASH_EN1 4
N
- 2
N -
il FLASH_INFIBIT 9
- 8
1.2y DVDD_CAM_IO_1v2 7]
1.8y DVDD_CAM_IO_1V8 3
2.8V AVDD_CAM 5 32
5V VDD_5v0_I0_svs> 7
3.3v VDD_3V3_SLP & 36
| 2 37
1 38
cizl_ ciil_ cio C2. 20525-030E-02
0.1uF|

T T _!_
0.1uF| 0.1uF| 0.1uF .1uF| IOUF
GND

~'IFHF~

@
Z
=}
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DVDD_CAM_IO_1v2

CON_CSID_D1P

CON_CSI_D_DI_N

CON_CSI_C_D1N

CON_CSI_C_GLK_P

CON_CSI_C_CLK_N

CON_CSI_C_DO_P

CON_CSI_C_DON

CON_Cs1 D_00 P

CON_CSI_D_DO_N

SiD_2

CAM_SCLZ

CAM_SDAZ

CAM1_PWDN

CLKINZ

FLASH EN2

SPIZ_MISO

SPI2_MOSI

GPIO_EXP_P16

SPIZ CS1

TORCH_EN

DVDD_CAM_IO_1V8!

AVDD_CAMO

32

VDD_5V0_I0_SYS>

VDD_3V3_SLP (.

36

1.2V DVDD_CAM_IO_1v2

37

38

= R—

20525-030E-02

CON_GSI_F_D1_P

CON_CSI_E DT P

CON_CSIE DTN

CON_CSI_E_CLK_P

FLASH_STROBE

CAMZ_GPIO

1.8V DVDD_CAM_IO_1

2.8V AVDD_CAM

3% VDD_5V0_I0_SvS2

3.3V VDD_3V3 SLP ()
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Interface J1 (camera channel A)

= Part#: 20525-030E-02C RN
* Number of Positions: 30 e 2 =
= Pitch: 0.4mm §§ 8
= Mating I-PEX cable: 2
FAW-1233-03 (300mm) 5

1.2V DVDD_CAM_IO_1V2_

1.8V VOO_1VE>

2.8V AVDD_CAM -
5V VDD_5V0_I0_SYS-
3.3V WDD_3V3_SLP ¢ 36

8

T

6

5

q

3 e
= B

1 138 |}

c21 121 c1abese |l cinl 2 il cad 20525-030E-02
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10yE| 0uF| OAuFIOuE| OuF D.uF| 0.9uF| 10uf

[n]
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o
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CON_CSI_B_D1_P

CON_CE1_B BN

CON_CSI_B_CLK_P

TON_CSI_8_CLK N

CON_Cs1 B DO_P

CON_C31_B_DO_N

SID_172

SCK

CAM_SCLE

CAM_SDAZ

CANG RET L

CLKINZ

LA CPI01

Eis]

CON_CSI_C_D1_P

CON_CSI_C_DI_N

CON_CSI_C_CLK_P

CON_CSI_C_CLK N

CON_CSI_C DO_P

CON_CSI_C_D0_N

20525-030E-02




CON_CSI1_D_D1_P
CON_CSI D D1 N

CON CS1 0 CLK P
CON €81 D CLK N
CON_C51_D_DO_P
CON_C31_0_00 N

BHERBSETEETS

|
=

SID_172_1
CAN_SCLE
CAM_SDAT
CAMM_RST_L
CLKING
CANA_GPIOY
CANS_PWDN
CaMa_GRIOZ
FLASH ENdt

CON_CSI_E_D1_P
TON_CI_E_B1_N

COMN_CSI_E_CIK_P
CON_CSI_E_CLK N
COM_CSI_E_DO_F
CON_CSI_E_DO_N

SID_172_1
CAM_SCLS
CAM_SDAS
CAMS_RST_L
CLKING
CANS GRION,
CAMS PWDN
CAMS GPIOD
FLASH ENS

1.2V DVDD_CAM_IO_1v2
voo_1wi>

AVDD_CAM




CON_CSI_F_D1_P

TON_GS1_F_DT_N

CON_CSIF _CLK P

CON_C51 F_CLK N

CON_CSI1_F_00_F

TON_CS1_F_DO_N

SID_172_1

CAM_SCLE

CAM_SDAE

Cavg_RST L

CLKINE

CAMBE_PWDN

CAME_GPIDZ2

FLASH ENG

56 |

0.1uA




Camera Spec
Image Sensor Sony Diagonal 7.81 mm (Type 1/2.3) CMOS Image
Sensor IMX377CQT
Optical format 1/2.3”
Number of active pixels 4024 (H) x 3036 (V)
Pixel size 1.55um (H) x 1.55um (V)
Color or Mono Color
Interface MIPI interface
Lens mount CS
IR switcher Support
Weight 56 ¢
Interfaces
Interface J1: e ar
= Part#: 20525-030E-02C —— e -
* Number of Positions: 30 S — AN
= Pitch: 0.4mm — g
» Mating [-PEX cable: FAW- .: ::; T 8§:§§§ —
1233-03 (300mm) . 1 A "
] R
E— - % T P %
J@ai 94_0_5_0_51 _sﬁz _sﬁﬂ %m%
Interface J3: a3 sv0
= Part#: 1734829-2 .
= Number of Positions: 2 IRC+ 8 [ v::: YOC RO DRVY e : C: ,
= Pitch: 1.25mm IRC- S—EED G§§ ‘ IRC_DRIVE- M]
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IMX377 Sensor Spec

Absolute Maximum Ratings

+ Supply voltage (Analog) Vaop | -0.3t0 +3.3
# Supply voltage (Digital 1) Vpop1 2 -0.5t0 +2.0
# Supply voltage (Digital 2) Vpopz —0.5t0 +3.3
<+ Input voltage (Digital) A/ —0.3to Vpppz + 0.3
+ Output voltage (Digital) Vo —0.3 to Vppp2 + 0.3
+ Guaranteed operating temperature —-10to +75
+ Storage guarantee temperature -30 to +80

¢ Performance guarantee

-10 to +60
temperature

Recommended Operating Conditions

# Supply voltage (Analog) VaoD | 2.8+0.1
# Supply voltage (Digital 1) Voop1 2 1.2+0.1

+ Supply voltage (Digital 2) Voopz ° 1.8+0.1

+ Input voltage (Digital) \ -0.1to VK\

+ Output voltage (Digital) Vo -0.1to o2 +0.1 V

. Vapp: VDDSUB, VDDHCM, VDDHPX, VDDHDA, Vno?@ power supply)
2 Vppp1: VopLCN1 to 2, VppLSC1 to 2, VppLPL1 IF1 to 2 (1.2 V power supply)
% Vppoz: VooMIO (1.8 V power supply)

-

Spectral Sensitivity Characteristics
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DC Characteristics

Current Consumption and Gain Variable Range

(VADD =29 V, VDDD1 =1.3 V, VDDDz =1.9 V, Tj =60 "C, Reference Gain (0 dB),
approximately 12.35 M pixels readout (MODEQ), 34.97 frame/s)

ltem Symbol Min. Typ. Max. Remarks

Current consumption (Analog) lapo — — 91

Current consumption (Digital 1) lpop1 — 256

Current consumption (Digital 2) Iobp2 1

Standby current (Analog) lADDSTB 150 In the dark

Standby current (Digital 1) lbopisTe 40 In the dark
Standby current (Digital 2) Ibbp2sTe 50 In the dark
PGA gain variable range PGAG 27

Y
-

Supply Voltage and 1/0O Voltage

Pins

VopoSUB,
VopHCM,
VopoHPX,
VooHDA,

Supply VopHCP

voltage VpoLCN1 to 2, .
- VopLSC1 to 2,
Digital 1 VooLPL1 to 3. 1.10 . 1.30

VopLIF1 to
Digital 2 VDDMI?- 1.70 1.90
SDA, U 0.7 x Vopp2 1.9

Digital input SCL 0.3 0.3 x Voo
voltage

XCLR, 0.65 % Vppp2 Vpopz + 0.3
INCK 03 0.35 x Voo




AC Characteristics

INCK, XCLR

1/finck

ltem

INCK clock frequency

INCK Low level pulse width

INCK High level pulse width

Clock duty

XCLR Low level pulse width




Start
condition

Repeated
Start
condition

Stop
condition

;; : \
SDA / X X | \ l \ /
VoL | N
| -« >
>t tuo.paTe > e 4 teysTal taur
<row, < »isypar n e
Vi N
scL ; / \ / \
Vi R !
> « >« thiGH > < " >
tHp;sTA tr tHp;sTA tsu;sTo
I°C Specification
Item Symbol Min. Typ. Max. Unit Remarks
Low level input voltage | Vi -0.3 — 0.3 xVppp2 | V
High level input voltage | V4 0.7 % Vppp2 — 1.9 \Y
Low level output voltage | VoL 0 — 0.2xVpooz2| V |Vboopz <2V,Sink 3 mA
. Load 10 pF to 400 pF,
Output fall time tof — — 250 ns |57« Voopa 10 0.3 X Vopps
Input current li -10 — 10 MA 0.1 x Vppp2 to 0.9 x Vppp2
Input capacitance of .
SCL / SDA Ci 4 — 10 PF
I°C AC Characteristics
Item Symbol Min. Typ. Max. Unit
SCL clock frequency fscL 0 — 400 kHz
Hold time (Start Condition) tHp:sTA 0.6 — — Ms
Low period of the SCL clock tLow 1.3 — — Us
High period of the SCL clock thicH 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 ts — — 300 ns
Set-up time (Stop Condition) tsu:sto 0.6 — — Us
Bus free time between a STOP and START Condition |tsur 1.3 — — V&S

.@" Leopard Imaging Inc.

48820 Kato Rd, Suite 100B, Fremont, CA 94538, USA

Phone: +1-408-263-0988
Fax: +1-408-217-1960
Email: sales@leopardimaging.com

Website: www.leopardimaging.com




Power-on Sequence

1
| -4
Vopp1 (1.2 V) : / :I 0.8xVppp+
—-—r
|

Voopz (1.8 V)

Vaoo (2.8 V)

Reset signal
XCLR

Master clock
INCK

L20us,”

L20us”
e

Period name ‘ , Remarks

(1) Power stabilization Il input signals are set to Low level.
period e are no constraints of the power-on sequence with Vapp, Voop1 and Voppa.

(2) Register
communication Wait 100 ns after the last power supply in Vaop, Vooo1 and Vpopz.
period for standby Then set XCLR to “H” and start the standby cancel sequence.
cancel

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.

Slew rate of power supply

Power supply Min. . Remarks
Vooo1 (1.2 V) —
Voooz (1.8 V) —

Voo (2.8 V) A\




Power-off Sequence

Make sure that all input signals are set to LOW level in the area of (2).

VDDD1 (1 2 V) 0.8 x Vnnm T :
| N
f— I - —l
Voooz (1.8 V) 0.8 x VDDDZTR

—L==-=

|

|

|

|

i l

Voo (2.8 V) \ |
0.2 x Vapp i 4 I

|

|

|

L)

XCLR ey

Reset signal :‘ =0ps
20pus

PR
1 >20ps

|
Master clock >0 |
*INCK musi not be over Vpppz

12C signals |
SCL, SDA W
v must not be over Voop2

Status

Period name < B < v Remarks

(2

(1) Pixel output period t period

(2) Power-off period




