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1 {R{E Warranty
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The products manufactured under these specifications shall be capable of meeting all
characteristics within a minimum period of 1 year after shipment or the customer receives the

products when stored and used as specified.

2 4$5fEf#4& Features and General Specifications

Attribute Parameter
Module Resolution 640*480@30fps
Module Size 28.3mm*52.7mm*5.52mm
IR Camera FOV H:70°, V:54.7°, D:82.3°
Projector Power Max 3W
VCSEL FOV 72° X58°
Wavelength 940nm
VCC_TOF: 3.3V (Peak current 1A);
1/0: 1.8V (Peak current
Power Supply 200mA); Laser: 3.3V (Peak
current 3.5A@1ns);
Operating:
: 330mW@(30fps,4phase,Integ
Power Consumption
1000uS)

Data Interface

2-Lane MIPI CSI-2, 800 Mbit/s

Control Interface

IIC, Slave address: 0111101B(0x3DH)

Support system

Linux (RK3326, RK3399, MR813, ...)

System frequency

24MHz, Accuracy +500ppm

Modulation frequency

80MHz, 100MHz

Distance range

0.1-2.5m

Operating temperature

-20°C ~70°C

Laser Safety

LASER CLASS 1 (IEC 60825-1:2007/2014)
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2.1 XEE4HIE Key Component Specification

2.1.1 Chip specifications

Sensor

1

Type

S5K33DXX (COB)

P, AN

Optical size

1/3.2”

HREER
Active Array Size

640x480

BERST

Pixel Size

1.5umx1.5um

i 77 5
Output Data Format

MIPI

BATIREVE

Operation temperature rang

-20°C~70°C

A fit i NS

Storage temperature rang

-40'C~125C

2.1.2 Lens specifications

Lens

5

Type

F/NO

1.45+5%

AL
FOV (Field of View)

D82.3° H70° V54.7°

2t

Construction

4P

EUE R E
TV-Distortion

<1.5%

Max Image Circle

¢5.84mm

EFL

3.16mm

TTL

4.985mm

RS
Barrel Thread

G
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2.1.3 Connector type

Connector

e

Type

5055513420

Pin [&]E
Pin pitch

0:40 mm

K

Length Size

8.27 mm

T

Width Size

2.1 mm

e

Height Size

0.68 mm

AR

Operating temperature

-40°C to +85°C

3 HBAMEEBESMHE Test Requirementand Electric characteristics

3.1 #ﬁgﬂRTj' Moc!ule Dimension

ROHS

Originator
% 0 %

Date

NO.|  SYMBOL
1| vec3vs o
9 VOSEL 3. 3
3 | vec.ava Top +01 y
4 VCSEL 3. 3V
5 W o *.5+0. 15 (AR . 5 0
e 5 ;
6 | vesEL 3.3 e
[ 4 ﬁ
8 VCSEL_3. 3V T [
9 | TOVDD TOF “’
10 GND
m RS | St/
12 s
13 s
: g8 :
14 XVS 2 888X -
: ] ]
15 o [l
16 / o g8 ¥
> . Ees R o
17 OND g BRI <
. R0 88 H
18] G\ sy s P
3889 R84 o
19 DOP 5] SR8 N B
- y S S 0.13::0. 03 (FPC+ ARTHTEMI)
20 SCL = S s T
21 DN 557 & 7
' 4 LR
2 SO : £
23 GND EE:::.
ST 3
24 GND 139599%°
IH — KT
2 CLEP s
RESET 1 Pin ar]
CLKN ol
7 i 0.35::0.05(°CB) EERE R
GND N 1. 06 (REF) 104501 _NHKEH
/
3 DIP : e
o) / i TOP VIEW SIDE VIEW BOTTOM VIEW
33 DIN
3 /
S v o T
SEvon £ EB LS 3 EBH YRR A
JBIEA /Y (Chip type) [S5K33DXX-C0B-1/3.2] SHHBIEFL) 3.16
g % (Array size) | 640X480(VGA) R (F/ND) 1. 4525% LEVEL_ TOLERANCE TYPE Vrica b4
o " T —————— 111 D JH-B1011-01
HRILHLE (AVDD) 2.8V I (View angle) [ Ds2.3° H70°® V54.7
HeFHE (DVDD) 1.05V Chief Ray Angle ~30° <3 003 | 003 | 01 | *015 [
>3~50 +0.05 + + i
HOME (DOVDD) 1.8V COMPOSITION ar 005 | =01 015 e o
54 sensor thickness 150um TV-Disfortion <1.5% >SZ;‘°° =005 14006 14015 | 408
1 Ed 743 Y, & +0.3%
5 kA (Sensor 10 / B 0.29m-INF(A=0.7m) :NGLE j:g/ ’2‘;‘ ;”82 0’2/' i o
Tos” |05 |toe | &5
%% 7 (Pixel Size) / T B 0.7 — . ‘
AT / [ /
@< [ A4 | mm 1:1 1/ 1
%6 3k 13 |
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3.2 HASMEE Electric characteristics
. Absolute maximum rating
Description Symbol Min. Typ. Max. Unit
Digital absolute maximum VDDD (max.) -0.5 - 1.5 \
Analog absolute maximum VDDA (max.) -0.3 - 3.6 \)
I/0 absolute maximum VDDIO (max.) -0.3 - 3.6 Vv
PGD absolute maximum VDDPG (max.) -0.5 - 1.6 \'
Digital input voltages, absolute max. (1) VIP (max.) -0.3 - VDDIQ + 0.3 \Y
VCAP analog voltages, absolute max. @) VCAP -0.3 - 4.2 \Y
Storage temperature TSTR —40 - 85 °C
. Operating Conditions
Description Symbol Min. Typ. Max. Unit
Digital power supply (1) vDDD 0.95 1.05 1.15 \Y
Analog power supply @) VDDA 2.7 2.8 29 Vv
1.7 1.8 19

170 |

supply VOUR ©r27) | (or2.8) (or 2.9) v
PGD supply @ VDDPG 0.95 1.05 1.15 Vv
Digital input voltages 4) VIP 0 - VvDDIO \Y
VCAP analog voltage VCAP 0 - 42 \'%
Test temperature (Ta) ) TTEST 21 23 25 °C
Optimum operating temperature (Tj)(©) TOPT 0 - 60 °C
Normal operating temperature (Tj) () TOPR -20 - 60 °C
Functional operating temperature. (Tj) © TFUNC -20 - 70 °C
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. DC Characteristics
(VDDA=27V1t029V,VIP=18V+01Vor28V+0.1V, Tj=-30to + 70°C, CLOAD = 20 pF)
Characteristics Symbol Condition Min. Typ. Max. Unit
VIH - 0.7 x VIP B VIP +0.3
Input voltage V
VIL - -0.3 - 0.3 x VIP
Input leakage I VIN = VIP or VSS$ 10 > 10 | pA
current
High-level output VOH IOH = —100 pA VDDIO - _ 3
voltage 0.2 y
Low-level output voL  |I0L= 100 pA | - 02
voltage
High-Z output I0Z | VOUT = VSS or VDDD 10 L 10 /| uA
leakage current
Input capacitance CIN - - - 5 pF
IHWSBA (1) | Hardware standby mode, analog — TBD TBD A
IHWSBD () | Hardware standby mode, digital N 8D | TBD | "
Streaming mode, analog
2 ' ' -
ISTRMA 4-tap @ 60'fps TBD TBD
Supply current STRVD (@ | Streaming mode, digital, I i s
4-tap. @ 60 fps mA
.| Streaming mode, /0,
2 2
ISTRMIO @) 4-tap @ 60fps TBD TBD
Streaming mode, PGD
(2) ' ' -
ISTRMP 4-tap @ 60 fps TBD TBD
. AC Characteristics
Characteristics Symbol Condition Min. Typ. Max. Unit
External dock frequency (! fXCLK - 6 - 64 MHz
External clock duty cycle (1) XDUTY - 45 - 55 %
PLL locking time tLOCK - -- - 500 us

#
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. 12C Standard Mode Timing Specifications
Parameter Symbol Min. Max Unit
SCL clock frequency - 0 100 kHz
Hold time for start condition Ts 4.0 -
Setup time for stop condition T2 4.0 - Hs
Data setup time Ts 250 - ns
Data hold time Ta 0 3.45
High period of the SCL clock Ts 4.0 -
Low period of the SCL clock Ts 4.7 - He
Bus free time between stop and start conditions T7 4.7 -
Rise time for both SDA and SCL signals - - 1000
Fall time for both SDA and SCL signals - - 300 "
Capacitive load for each bus line cB - 400 pF
. 12C Fast Mode Timing Specifications

Parameter Symbol Min. Max. Unit
SCL clock frequency - 0 400 kHz
Hold time for start condition T 0.6 -
Setup time for stop condition T2 0.6 - -
Data setup time, external clock (MCLK) above 12.8 MHz 0.1 -
Data setup time; external clock (MCLK) below 12.8 MHz E 0.6 - -
Data hold time Ta 0 0.9
High period of the SCL clock Ts 0.6 -
Low period of the SCL clock Ts 1.3 - -
Bus free time between stop and start conditions T7 1.3 -
Rise time for both SDA and SCL signals - - 300
Fall time for both SDA and SCL signals - - 300 "
Capacitive load for each bus line CB - 400 pF
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. 12C Fast Mode Plus(FM+) Timing Specifications
Parameter Symbol Min. Max. Unit

SCL clock frequency - 0 1 MHz
Hold time for start condition T4 0.26 -
Setup time for stop condition T2 0.26 - -
Data setup time, external dock (MCLK) above 24 MHz 0.05 -

hDﬂe:}g setup time, external clock (MCLK) between 12.8 and 24 T, 0.1 a us
Data setup time, external clock (MCLK) below 12.8 MHz 0.6 -

Data hold time Ta 0 -

High period of the SCL clock Ts 0.26 -

Low period of the SCL clock Ts 0.5 - iy
Bus free time between stop and start conditions T7 0.5 —

Rise time for both SDA and SCL signals - - 120
Fall time for both SDA and SCL signals - - 120 "
Capacitive load for each bus line CB - 550 pF

L H#JFF Power-UP._Sequence

Power Hardware Software . .
STATE Off Standb Standby Streaming (Active)
{t—}

vDDD ///

VDDA ///

vDDIO ///

)y
RSTN
4%2}
MCLK | | |
MCLK may either be free running or gated. Enter
PLEIN Streaming-On t5
M
t4
-

MIP1 clock mjjoooooooococcmm
H50/1 (0.1~ 0.3V)

MIPI data !—“_\:}DOOOOODC
HS0/1(D.1~0.3V)

St

= 10

=

'~
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. Power-Up Sequence Timing Constraints
Constant Label Min. Max. Unit
VDDA/NDDD/VDDIO may rise in any order.
VDDA//VDDD/VDDIQ rising time to The rising separation can vary from 0 ns to ns
indefinite.
VDDD rising to RSTN (XSHUTDOWN) rising t1 0.0 — ns
RSTN (XSHUTDOWN) rising to first CCI
- t2 10 N us
transaction
Minimum no. of MCLK (EXTCLK) cycles i3 23 000 \ MCLK
prior to the first CCl transaction ' cycles
PLL startup/lock time t4 - 1 ms
DPHY initialization period (TINIT) td5 0.1 - ms
Entering streaming mode - The first frame t6 +the delay according to the coarse i
start sequence integration time value

#F: HFARSMRER, BSESRAEE.
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3.3 Z%1EE Block Diagram
Sensor
Modulation T
Photo-Gate Driver 2 Signal . 0
Transmitter illuminator
[ LD Driver
| mSPI | e control
=1 o o= = B8 8.2 = S o 8 B P T et Interface
| | Mocli:)u:atlon | oTP
Active Pixel - I L |
Sensor (APS) < Timing Generator |
System Output
PLL PLL
1 | |
Analog ADC Image CSI2 | MIPI MIPI
Processing processing TX | DPHY serial output
A A A A
Camera
Controller -  Control
Interface
12 70 4t 13 ;W
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3.4 Pin X Pin Description

No. Signfl*ri\me 1/0 #R Description

1 VCC_3V3_TOP Power 3.3V

2 VCSEL_3.3V Power 3.3V

3 VCC_3V3_TOP Power 3.3V

4 VCSEL_3.3V Power 3.3V

5 GND Ground System reference ground

6 VCSEL_3.3V Power 3.3V

7 GND Ground System reference ground

8 VCSEL_3.3V Power 3.3V

9 IOVDD_TOF Power Power for I/O circuit; 1.8V, Imax=200 mA
10 GND Ground System reference ground

11 NC - No connection(terminal NC)

12 NC - No connection(terminal NC)

13 NC - No connection(terminal NC)

14 XVS O Vertical sync .output

15 MCLK Input Main clock input

16 NC - No connection

17 GND Ground Systemreference ground

18 GND Ground System reference ground

19 CSI_DO_P Output MIPI CSI-2 Data Output O - positive

20 12C_SCL Input SPI mode:Serial clock input,lIC mode:IIC input clock
21 CSI_DO_N Output MIPI.CSI-2 Data Output O - negative

22 12C_SDA (0] SPI mode:Serial data output,|IC mode:no connection
23 GND Ground System reference ground

24 GND Ground System reference ground

25 CSI_CL P Output MIPI CSI-2 Clock Output - positive

26 RESET Input Master reset,active low (XSHUTDOWN)
27 CSI_CL.N Output MIPI CSI-2 Clock Output - negative

28 NC - No connection

29 GND Ground System reference ground

30 NC - No connection

31 CSI_D1_P Output MIPI CSI-2 Data Output 1 - positive

32 NC - No connection

33 CSI D1 N Output MIPI CSI-2 Data Output 1 - negative

34 NC - No connection

%13 7313

=
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