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Specification

Model S100D

P/N SD-H60NB-1A8

- True VGA ToF camera module
- Compact design

S100D image of the development version
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Revision History
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20-09-09 - Draft write
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- Added register map
- Added embedded data information
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- Added cover glass guide
21-06-02 9, 22 Storage temperature, Rockchip information
29 Host board connector
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1. Introduction

meerecompany

1.1. ToF 3D technology overview

3D time-of-flight (ToF) cameras illuminate an object or a scene with a modulated
light source and observe the light reflected from the object. This is achieved via a
laser diode illuminator and a receiver. The phase shift between the emitted light

and reflected light is measured and translated to distance. This camera can
measure an object’s distance by pixel unit.
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1. Introduction

1.2. System block diagram

S100D
MR1000
e w (Depth ToF ilumi
<=—| o calculator) Sensor uminator
MIPI @ ,
< o Serial Flash
Control S
>
e Locic Power llluminator
= g Power
I |
Fig 3. System block diagram
Parts Summary
[lluminator 2W VCSEL(package with PD)
ToF sensor VGA, 4 phase data out, global shutter
MR1000 Depth calculation
Serial Flash MR1000 bootloader, calibration parameter
Power [lluminator/Sensor/MR1000 Power
B to B Connector | Connector for host interface

Table 1.

SD-H60NB-1A8
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2. General Specification

ToF Sensor

Type of sensor Samsung System LSI S5K33DXX

Resolution VGA (640x480), unit pixel size : 7.0 um

[llumination

Source 2W VCSEL

Wavelength 940 nm

Modulation frequency | 80 MHz, 100 MHz

Optics

FOV (H x V) 60° x 45°

Measurement range 02 ~40m

Accuracy

02 ~05m <+ 10 mm X Measurement condition

05~40m <t 1% by - Target : flat screen of >70 % reflectivity

distance - Target area : 7x7 central pixels

- Number of data acquisition : 20 frames
- Ambient illumination : normal indoor
- Ambient temperature : 23 ~ 25°C

Interface

Control interface 12C 400 Kbps

Data interface MIPI CSI-2 2 lanes, 500 Mbps/lane

Power

Input DC 5V 3A

Power consumption Average 1.5 W, peak 15 W (TBD)

Temperature

Operating Tem. 0 ~ 60°C

Storage Tem. -20 ~ 70°C

Size

Dimensions 60.0 x 15.0 x 10.1 mm’

Weight (TBD)

USB 3.0 Bridge board (Option)

Dimensions 50.0 x 23.0 x 8.6 mmw’

Interface USB 3.0 C type

Input power DC 5V 5A (adaptor)

Software (SDK for USB connecting user)

Operation system Windows 10, Ubuntu

Output data Raw 10 bits

Table 2. Information of general specification
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3. Component Specification

3.1. Main component

ToF sensor VGA, 4:3 ratio, Active area 1/3.2"

Electric global shutter

ADC accuracy : 10bits

Control 12C : max 1 MHz

Lens F number: 1.4

Focal Length : 3.92mm

Horizontal Field of View : 60°

Vertical Field of View : 45°

Diagonal Field of View : 72°

llluminator llluminator wavelength : 940 nm

SIP configuration : VCSEL, diffuser, VCSEL driver IC, PD

Laser compliance : Eyesafety class 1

Table 3. Main components description

3.2. MR1000 calculating depth

There are 2 lanes of each Rx/Tx of MIPI on-chip in MR1000.

It also contains depth engine, image correction, post image filter, cartesian

coordinate conversion and memory for frame buffer as well as memory controller.

MR1000
Post MIPI
Depth 2lane
- Enegpine '?life > MIpITX > AP
liter SOC
2lane
ToF MIPI RX >
/' image | |

Correction Conversion

> Debug
t | UART II:
Memory controller <> 32bit E< > prTr?t.:rr;;T;ng
t Processor E:
Memory |2CI/M > Flash
]

Fig 4. MR1000 block diagram

> o CubEEUE
SD-HG60NB-1A8 10/40 ~
> >
sh.jung / 2023-01-13 11:30:34 2 =MeE Olid LIS X2 6i0F S0l SAH, =8 &




PRELIMINARY

4. Functional Specification

4.1. MIPI CSI-2 output
- Support MIPI DPHY v1.1 and MIPI CSI-2 v1.1 RAW10
- 80Mbps to 500Mbps with 2-lane selectable

4.2. High speed depth calculation using MR1000
- Support resolution VGA
- Depth calculation in spherical coordinate
- Amplitude/Intensity data ouput
- Depth correction
- Temperature compensation
- Low motion blur(Single frequency mode)
- Noise/TNR/spatial filter selectable
- Cartesian coordinate conversion(Point cloud)

SD-H60NB-1A8 11/40
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5. Operation

company

5.1. Initialization

VDD /

External reset

CLK >1us

v

Internal reset

Sensor initialization

About1.2ms 1

A

TBD

Boot done flag

N
1§v

Fig 5. Power on sequence, sensor boot time

After power on, and when external reset is “High”, CLK comes in and internal
reset will be "High" after 1200 us (CLK at 24 MHz standard). All processes will

work when the internal reset is high.

Booting is complete if the status of the boot done flag is '1". Proceed with
protocol work after checking boot done register status.

5.2. Operation(Boot) Mode

Mode Description Switching time Power consumption
S3 Sleep mode off - S3 280 mW

: Minimum power consumption | 100 ms under
S2 Retention mode S3 = S2 340 mW

: Minimum boot time 1150 ms
S1 Stand-by mode S2 — S1 430 mW

. Active ready 290 ms

Table 4. Operation mode description
> o CubEEUE
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5. Operation

2company

< Power On

A 4

S3 : Sleep mode

1150 ms

v

S2 : Retention mode

290 ms

S1: Stand-by mode

> in sequential order

17 ms

\ 4

Active mode }

Fig 6. Boot mode diagram
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6. 12C Control Protocol

>company

6.1. Protocol description

SD-H60NB-1A8
sh.jung / 2023-01-13 11:30:34
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Description Start Length CMD Address Check sum|Data
Size(Byte) 2 2 2 4 2 0~63
Byte order 0 1 2 3 4 5 6 7 8 10 | 11 12-76

L{H|L|H]|L|IH|[L|H|][L]|H]L]H L-H
Table 5. Protocol header

Action Start Length CMD Address Check sum|Data
Register setting 0xBOA1 0x0002 0x0006 0x0000**** 0x0000 Oxrxxs
lllumination 0xBOA1 0x0001 0x0007 0x00000000 0x0000 1:ON, 0:OFF
MIPI TX Mode 0xBOA1 0x0001 0x0009 0x00000000 0x0000 0 : 2560

1:1280
2 : 640
MIPI TX reset 0xBOA1 0x0001 0x000A 0x00000000 0x0000 1
Auto exposure 0xBOA1 0x0001 0x000C 0x00000000 0x0000 1:ON, 0:OFF
Sleep mode 0xBOA1 0x0001 0x000D 0x00000000 0x0000 0 Active
1:51
2:S2
3:S3
Register reset 0xBOA1 0x0001 0x000E 0x00000000 0x0000 1
(default)
Table 6. Protocol action
’.
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6. 12C Control Protocol

6.2. Example
Slave address  OxEO (Write)
OxE1 (Read)
Ex1) Register write(address 0x1122, data 0x33445566)

Protocol name [Slave|Start Length CMD Address Check sum|Data

Byte order(Write) - 0 1 2 3 4 5 6 7 8 9 110 M 12
Register write OxEO [ OxA1| 0xBO | 0x01 | 0x00 | 0x06 [ 0x00 | 0x22 | Ox11 [ 0x00 | 0x00 | 0x00 | 0x00 | 066554433
lllumination on OxEO | OxA1| 0xBO | 0xO1 | 0x00 | 0x07 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 1

MIPI TX mode 0 OxEO | OxA1| 0xBO | 0xO1 | 0x00 | 0x09 | 0x00 | 0x00 [ 0x00 | 0x00 | 0x00 | 0x00 | 0x00 0
MIPI TX reset OxEO | OxA1| 0xBO | 0xO1 | 0x00 | OxOA | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 1
Auto exposure on  [OXEO | OxA1 | 0xBO | 0x01 | 0x00 | 0xOC | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 1
Auto exposure off  [OXxEO | OxA1 | 0xBO | 0x01 | 0x00 | 0xOC | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 0
Sleep mode active  |OXEO | OxA1 | 0xBO | 0x01 | 0x00 | 0OxOD | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 0
Sleep mode S1 OxEO | OxA1| 0xBO | 0xO1 | 0x00 | 0xOD | 0x00 | 0x00 | 0x00 | 0x00 [ 0x00 | 0x00 | 0x00 1

Table 7. Protocol write

Protocol name |Slave Address Slave  |Return size Description

Byte order(Write) - 0 1 2 3 - -

Register read OxEO OxA1| 0xB2 | 0x11 | 0x22 OxE1 4 read address(0x2211)

Product name OxEO O0xA1 | OxB3 | OxFO | OxF2 OxE1 8 000S100D(ASCII)

Firmware version OxEO O0xA1| OxB3 | OxF1 | OxF2 OxE1 5 year/month/day/major/minor
Serial number OxEO OxA1 | OxB3 | OxF2 | OxF2 OxE1 6

Boot done OxEO OxAT1 [ OxB3 | OxF1 | OxF1 OxE1 1 0 : not boot, 1 : boot

Table 8. Protocol read

>,
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7. MIPI interface

7.1. MIPI TX specification
- MIPI D-PHY 1.17 Nov 2011 compliant
- Forward (Unidirectional) high-speed only (LPDT/ULPS not support)
- HS diff.swing 200mV, HS common level 200mV
- Raw 10 data type supported
- Resolution mode
mode 0 : 2560x961
mode 1: 1280x961
mode 2 : 640x961
- Frame rate : 30 fps
- MIPI CSI-2 2-lane (500Mbps/lane)
- First line : embedded frame head

Clock Lane Disconnect
Dp/Dn J.-" Tennlqator
- TourosT— ot
~VIH(min) =
-ViL(max)———— 7 I — TF T
IDC )/ @ OROOCTOAL
= P |
= i
Dp/Dn +—— T px—— {-Trs-rrepans’ 7THS{ZER07 Disconnect
/ﬁ“/ . Terminator —
~VIH(min
NV rerar anman) x| SARAR S ; f—*//—>/
\E, Wt 4 EOed PO, ]
3 “—N f //i Capture i [+ TreoT|
: O-TERM-EN — 17 15T Data Bit | —Ths skie— | LP-11
P11 | LP-O1 LP-00 | I
_T-‘S—:’ETTLE_ iiTHS-YRA!Li i*THS-EXIT*
Fig 7. MIPI TX operation TX signal timing
B
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8. Register Map

8.1. Register information

Table 9. Register information

SD-H60NB-1A8

sh.jung / 2023-01-13 11:30:34

Address 31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16 15|14|13|12|11|10| 9| 8| 7| 6| 5 | 4| 3| 2| 1 | o | Default value| Access
0x0028 amp_max_limit amp_min_limit OxFFFFO000 R/W
0x0029 depth_max_limit depth_min_limit OxFFFFO000 R/W
0x002A scat_threshold Reserved 0x00000200 R/W
0x0030 depth_error_threshold OxFFFFFFFF R/W
0x0031 Reserved *1*2[*3]*4 0xODACOOOF R/W
0x0033 Reserved g_offset 0x80000000 R/W
0x0039 flying pixel_threshold 0xO0000FFFF R/W
0x003A | temporal_mblur 0x02000020 R/W
0x003B | mci_thresh 0x00000000 R/W
0x003D multi_freq_ctrl 0xFFO00C80 R/W
0x0042 |[*5 Reserved 0x00001D4C R/W
0x0046 |set_tx_mode|data_format_sel veycle_dly | hcycle_dly 0x10003032 R/W
0x0041 firm_rev_no | Reserved R
0x00AD |BD R
0x0127 | mci_flag R
*1:filter3  *2:remove flying pixel *3:filter2  *4:filter1  *5: filter3_ctrl

>,
17/40 <
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8. Register Map

8.2. Register description

8.2.1. Amplitude threshold control registers

Register Name Address  [Bit Default |[Description
amp_max_limit 0x0028 | [31:16]| oxFrrF |More than the set value, depth = 0
if@mplitude > amp_max_limit) depth = 0
else depth = depth
amp_min_limit 0x0028 | [15:0] | 0x0000 |tess than the set value, depth =0
ifl@mplitude < amp_min_limit) depth = 0
else depth = depth

Table 10. Amplitude threshold register setting

8.2.2. Depth threshold control registers

Register Name Address  [Bit Default |Description
depth_max_limit 0x0029 | 31:16]| oxrrre |[More than the set value, depth = 0
if(depth > depth_max_limit) depth = 0
else depth = depth
depth_min_limit 0x0029 | 115:0] | oxoooo [Less than the set value, depth =0
if(depth < depth_min_limit) depth = 0
else depth = depth

Table 11. Depth threshold register setting

8.2.3. Scattering threshold control registers

Register Name Address  [Bit Default |Description
scat_threshold 0x002A 131:16] | OXFFFF scat amplitude = Internally calculated value
if(scat amplitude < scat_threshold) depth = 0
else depth = depth
Reserved 0x002A [15:0] | 0x0200 [Do not change

Table 12. Scattering threshold register setting

8.2.4. Depth error threshold control registers

Register Name

Address

Bit

Default

Description

depth_error_threshold

0x0030

[31:0]

OXFFFFFFFF

error coefficient = Internally calculated value
if(error coefficient > depth_error_threshold)
depth = 0 else depth = depth

Table 13. Depth error threshold register setting

> > cubeEyE
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8. Register Map

8.2.5. Image filter control registers

Register Name Address  [Bit Default |[Description

Reserved 0x0031 [31:16] | OxODAC [Do not change
Reserved 0x0031 [0] 0x1 Do not change
Reserved 0x0042 [15:0] [ Ox1D4C |Do not change
filter 3 0x0031 (4] 0x0  |noise filter 3 on/off
1 =on, 0 = off
filter3_ctrl 0x0042 [31] 0x0  |noise filter 3 change
1 = gaussian filter, 0 = default filter
remove flying pixel 0x0031 (3] 0x1 remove flying pixel on/off
1 =on, 0 = off

flying pixel_threshold| 0x0039 [15:0] oxFFEF | TlYing pixel coefficient = Internally calculated value
B if(flying pixel coefficient > flying pixel_threshold)

depth = 0 else depth = depth

filter 2 0x0031 [2] 0x1 noise filter 2 on/off
1 =on, 0 = off

filter 1 0x0031 (1 0x1 noise filter 1 on/off
1 =on, 0 = off

Table 14. Image filter register setting

8.2.6. Depth offset control registers

Register Name Address  [Bit Default |Description
Reserved 0x0033 | [31:16] | 0x8000 |Do not change

g_offset 0x0030 | 115:0] | oxooop [Clobal offset value,
Adds or subtracts from the depth value according to

the set value (scale : Tmm).

Table 15. Depth offset register setting

> > cubeeye
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8. Register Map

8.2.7. Motion blur control registers

Register Name Address  [Bit Default |[Description

temporal_mblur 0x003A [7:0] 0x20 |Temporal motion blur weight
The motion blur is reduced as smaller input value

(Input value range : 0x00 ~ OxFF)

As the input value decreases, the deviation of
depth increases.

multi_freq_ctrl 0x003D | [31:23]| 0x30 |Multi-frequency motion blur weight

The motion blur is reduced as smaller input value

(Input value range : 0x00 ~ OxFE)

When set to 0XFF, multi-Frequency motion blur is
completely removed, but aliasing always occurs.
As the input value decreases, aliasing for moving
objects increases.

multi_freq_ctrl 0x003D | [22:16]| 0x01 |Do not change

Table 16. Motion blur register setting

8.2.8. Multi camera interference control registers

Register Name Address  [Bit Default |Description

- TCT INTESNoTT Varue
mci_thresh 0x003B [12:0] 0x00

mci_flag is generated by comparing the
difference value between a the previous frame
and the current frame. The difference value is the
average value of a specific area.
if ({frame (N-1) - frame(N)| > mci thres value)
mci_flag = '1'

o

else mci flag =
mCI_TIag consists of 4 Dits, and each DIt Is the area

mci_flag 0x0127 [3:0] 0x00 | )
information as follows.

mci_flag[0] : area 1(left up side)
mci_flag[1] : area 2(right up side)
mci_flag[2] : area 3(left down side)

mci flaal3] - area 4(right down side)

Table 17. Multi camera interference reducing register setting

> > cubeeye
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8. Register Map
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8.2.9. Output data format control registers

Register Name Address  [Bit

Default

Description

set_tx_mode 0x0046 [31:28]

0x1

MIPI TX Resolution Selection
0x1 : XYZA 2560 * 961

0x2 : ZA 1280*961

0x4 : Z 640* 961

data_format_sel 0x0046

0x0

set_dist_sel[0] : Depth Output Selection
0x1 : R(Radial distance)
0x0 : Z(Point cloud)

0x0

set_dist_sel[1] : Amplitute Output Selection
0x0 : Amplitute
0x1 : Intensity

0x0

set_dist_sel[3:2] : MIPI TX Frame Selection
0x1: 15 Fps

0x2 : 7.5 Fps

default : 30 Fps

veycle_dly 0x0046 | [23:12]

0x000

vertical delay value
Use it when setting the MIPI TX mode.

hcycle_dly 0x0046 [11:0]

0x000

horizontal delay value
Use it when setting the MIPI TX mode.

Table 18. Output data format register setting

8.2.10. Information register

Register Name Address  |Bit Default |Description
firm_rev_no 0x0041 [27:16] 0x21  |firmware version information
BD 0x00AD 0] 0x1 Boot status information
0x01 : idle, 0x01 : Boot done
sleep mode TBD TBD TBD  |sleep mode status information

Table 19. Module information register

SD-H60NB-1A8
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PRELIMINARY

9. Software(SDK)

9.1. Conditions of the example code (MIPI connection)
Environment
- Linux kernel version : 4.4.189
- V4L2 compatible
- Rockchip RK1109 compatible

Information
- file name : tof_Isi_mipi.c

9.2. CubeEye software development kit (USB3.0 connection)
libCubeEye is a cross-platform library for working with CubeEye camera
(include S100D).

X The SDK at a minimum includes :
- CubeEyeShell : This application can be used view, debug and set
camera configurations and other controls.
- Code Examples : Examples to demostrate the use of SDK to include
S100D snippets into applictions.
- Doc : Documents for use the SDK.

>,
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PRELIMINARY

10. System Integration

10.1. System level block diagram

S100D
MR1000
e w (Depth ToF ilumi
<=3 calculator) Sensor uminator
MIPI w -
< o Serial Flash
Control 2
e Locic Power llluminator
S 8 Power
[ |
Fig 8. S100D system block diagram
10.2. System power
+5V Buck2 DO  [l_veors >y
(+1.8V) (+1.05V) +— wooo__ > ToF
LDO [ vooo_}—>{  Sensor
(+2.8V) Y
Buckl — o >
(+1.2V) — o 1>
—wm 1>
MR1000
e L o
Buck3 R ' calculator)
(RRLL L—E_VDDQl
,' vDDQ2 H
| vce
LD llluminator
Power :LD_VCC S

Fig 9. S100D system power

> o CubEEUE
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PRELIMINARY

10. System Integration

>company

10.3. B to B connector pin map(BBR50-04001-001)

No.1

i """F‘"i-‘f“‘itis; )
rrre

BOTTOM VIEW

No.1

No.39

Fig 10. B to B connector No.1 position

Name No. Name
+5V 1 2 GND
+5V 3 4 GND
+5V 5 6 GND
+5V 7 8 GND
+5V 9 10 GND
+5V 11 12 GND
+5V 13 14 GND
GND 15 16 GND
LVDS_RX_P 17 18 LVDS_TX_P
LVDS_RX_N 19 20 LVDS_TX_N
GND 21 22 GND
MIPI_DATAQ_P 23 24 Boot done
MIPI_DATAO_N 25 26 RESET
GND 27 28 LD Enable
MIPI_CLK_P 29 30 GPIOO
MIPI_CLK_N 31 32 GPIO1
GND 33 34 GPIO2
MIPI_DATA1_P 35 36 [2C_SDA
MIPI_DATA1T_N 37 38 [2C_SCL
GND 39 40 Sync Input

SD-H60NB-1A8
sh.jung / 2023-01-13 11:30:34

Table 20. B to B connector pin map
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10. System Integration

10.4. B to B connector pin information

Name Description EIectncaI. i
Characteristics

+5V ToF Module Power Input 5V/3A
MIPI_DATAO_N MIPI data lane O(negative) MIPI
MIPI_DATAO_P MIPI data lane O(positive) MIPI
MIPI_CLK_N MIPI clock lane(negative) MIPI
MIPI_CLK_P MIPI clock lane(positive) MIPI
MIPI_DATA1_N MIPI data lane 1(negative) MIPI
MIPI_DATA1_P MIPI data lane 1(positive) MIPI
LVDS TX P Differential modulation clock output(positive) LVDS
LVDS_TX_N Differential modulation clock output(negative) LVDS
LVDS_RX P Differential modulation clock input(negative) LVDS
LVDS_RX_N Differential modulation clock input(positive) LVDS
Boot done Booting Done : Active High 1.8V
RESET Reset : Active Low 1.8V
LD ENABLE Laser Diode(VCSEL) Enable : Active Low 1.8V
GPIO General Purpose /0 1.8V
[2C_SDA I2C Serial Data(Slave) 1.8V
[2C_SCL I2C Serial Clock(Slave) 1.8V
Sync Input Second camera SYNC signal : Input 1.8V

Table 21. B to B connector pin information

>,
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11. Design Guidelines

11.1. LVDS line PCB design guide(Mandatory)

- Assign those two pair of pins as close as possible, to be connected in the
shortest path on the host PCB.

- Line length should be the same.

- Design with an impedance of 100 ohm.

LVDS_RX_P LVDS_TX_P

LVDS_RX_N LVDS_TX_N

e—_——,
-

Fig 11. Host PCB LVDS line design guide

11.2. MIPI signals artwork guide
- Keep the length difference of the differential traces less than Tmm.
- Design with an impedance of 100 Q

11.3. Notes on design
- Design the host PCB, the connector pin 1 position should not be changed
- The specified power must be supplied to the ToF camera module

> o CubEEUE
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12. Mechanical Drawings

12.1. Schematic

%,

2.7 |

Fig 12. S100D dimension and schematic

12.2. Physical z=0 plane

SD-H60NB-1A8
sh.jung / 2023-01-13 11:30:34

Back of
Module !

Depth Module Side View

=

Point (Fropt of Lens) /\ Scene
1

Depth Start Depth

Front of Lens

Fig 13. Physical z=0 plane
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wings

13. Connector Dra

13.1. S100D B to B connector drawing(BBR50-04001-001)

1.55

mﬁ RVl

Eaﬂ Y _on

CKT 1

A | B | C | D | E | F
Y -~ A NOTES:
- N B 1. MATERAL:
. T ¢ 1.1 HOUSING: THERMOPLASTIC, HIGH TEMP.,

o CKT 2R D UL94V-0;COLOR IS NATURAL.
| TS 1.2 CONTACT: COPPER ALLOY
CKTS NO: M d | | 2. FINISH:
2.1 CONTACT:

GOLD FLASH OVER ALL
50u” MIN. NICKEL UNDERPLATING OVERALL.
3. IR REFLOW CAPABLE TO 260°C
PER ACES SPEC.
4, SPEC. PLS. REFER TO PS-50013=xxxxx=xxx
5. PACKAGE PLS. REFER TO 91017-XXXXX-TRP OR 91017-XXXXX1-TRP
6. PART NUMBER

EES-% X X~
of CKT

2.45 No
Mylar =
g L%T
4 _ 1 A
[ A]0.10] :
i) v 4] (ofox] PACKING
_IH_L _ 90.50 1.50 0: TAPE & REEL
3 | 460 1: TUBE PACKAGE
> 4: TAPE & REEL WITH MYLAR
5: TUBE PACKAGE WITH MYLAR
s| CKT 2 E+0.03
5
BN R\ g g
= @m@ 3l 8 CKT|DIM A|DIM B|DIM C|DIM D{DIM E|DIM F | DIM G|MYLAR SIZE|
L - 010] a6 |31 ? 28 | 46 300
< i g 7 / ) \“ 0] 56 |4 38 | 56 300
i 3 ol g TN ol o6 To. THETH )
(=] z 032 8. 83 | 10.1 6.00
O 0 @
0 = 036 9. 93 [ 111 6.00
Hl wm il 040 | 12 I 103 | 12.1 6.00
0.8040.02 H Y — 050 13, 128 | 146 6.00
HEZg W 060 1565 153 [ 171 6.00
PITHO.5040.02 080 | 22.1 12065 [2020 11950 [21.60 | 203 | 22.1 6.00
R 2> 2%
exr 1/ 102003 s | CAN ELECTRONICS
6310 | avaus ur i .
- - S o o B-T-8 CONNECTOR | nyouyzs  yangwu |
RECOMMENDED PCB LAYQUT |classincamion pmewsion | _RCPT O/R S/T SMT TYPE B o
GENERAL TOLORANCE +0.05 |@wark 1s crmeas omef*™ ™™ vy [
@ MARK IS MAJOR DIM BBR50-XXXXX-XXX: JASON
e O vl ol (X ekl 1
B | C | D T L . | o

Fig 14. S100D connector
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13. Connector Drawings

meerecompany

13.2. Host board connector drawing (DF12NB(5.0)-40DP-0.5V(51))

BmHeader [ With Solder Tab |

sh.jung / 2023-01-13 11:30:34

E
A
B
P=0.5 -
o
T il If
T = 1
: g o
025"
c
w
i 1 | j |
T T wi;
&
Q)
@®Stacking Height : 3.5 to 5mm Product Unit - mm
Part No. HRS No. No. of Pos A |8 & | E F Remarks |[RoHS
DF12NB(3.5)-20DP-0.5V(51) 537-0493-0 51 20 72| 45|57 8.1
DF12NB(3.5)-30DP-0.5V(51) 537-0494-0 51 30 9.7 | 70| 82 10.6
DF12NB(3.5)-36DP-0.5V(51) 537-0495-0 51 36 11.2| 85 | 9.7 28 121
DF12NB(3.5)-40DP-0.5V(51) 537-0496-0 51 40 122| 95 |10.7|  [13.1
DF12NB(3.5)-50DP-0.5V(51) 537-0497-0 51 50 14.7112.0)13.2 15.6
DF12NB(3.5)-60DP-0.5V(51) 537-0498-0 51 60 17.2114.5|15.7 18.1
DF12NB(4.0)-20DP-0.5V(51) 537-0592-0 51 20 72 | 45 | 6.7 8.1
DF12NB(4.0)-30DP-0.5V(51) 537-0593-0 51 30 9.7 | 7.0 | 82 10.6
DF12NB(4.0)-32DP-0.5V(51) 537-0594-0 51 32 10.2| 7.5 | 8.7 114 &
DF12NB(4.0)-36DP-0.5V(51) 537-0595-0 51 36 11.2| 85 | 9.7 | 3.3 |[121 W"ltr]raglder YES
DF12NB(4.0)-40DP-0.5V(51) 537-0596-0 51 40 12.2] 9.5 |10.7 13.1
DF12NB(4.0)-50DP-0.5V(51) 537-0597-0 51 50 14.7(12.0[13.2 15.6
DF12NB(4.0)-60DP-0.5V(51) 537-0598-0 51 60 17.2|1145|15.7 18.1
DF12NB(5.0)-20DP-0.5V(51) 537-0877-0 51 20 72 | 45 | 5.7 8.1
DF12NB(5.0)-30DP-0.5V(51) 537-0878-0 51 30 97| 70|82 10.6
DF12NB(5.0)-36DP-0.5V(51) 537-0879-0 51 36 11.2] 85 | 9.7 12.1
DF12NB(5.0)-40DP-0.5V(51) 537-0880-0 51 40 122 95 [107] " [13.1
DF12NB(5.0)-50DP-0.5V(51) 537-0881-0 51 50 14.7(12.0[ 13.2 15.6
DF12NB(5.0)-60DP-0.5V(51) 537-0882-0 51 60 17.2|145|15.7 18.1
Note : Please order the embossed tape packaging product per reel. (1,000pcs/reel)
Fig 15. Host board Connector
> >
e CLUDEEUE
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14. Certification

14.1. Eye safety

Standard

Result

IEC 60825-1:2014 (Third Edition)

Class 1

Table 22. Eyesafety standard information

SD-H60NB-1A8 30/40
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Appendix A : Data Format

A.1. Data format - Raw 10 bits (16 bits unsigned int)
The S100D has 3 output modes as shown in the table below.( Default : mode 0)
Each (Z/R) and (Amplitude/Intensity) is selectable and the default is Z, Amplitude.

. Position(Z/R selectable) IR(selectable)
mode Resolution _ -
X Y Z / R | Amplitude / Intensity
mode 0 2560 x 961 O O O O
mode 1 1280 x 961 - - @] 0]
mode 2 640 x 961 - - 0O -

Table 23. Data mode

A.1.1. 1 pixel format
Each mode has a different pixel size. Attention is required in these situations.

mode 0 (64bits): Tpixel (16bits X, 16bits Y, 16bits Z, 16bits A)
mode 1 (32bits): Tpixel (16bits R, 16bits A)
mode 2 (16bits): 1pixel (16bits R)

A.1.2. 16 bits Data format
Complexly, it imports two 10-bit raw MIPI data to convert one 16-bit.

The 16-bit data generated becomes a component of the pixel.

2 MIPI Raw 10 bits to 16 bits data

Raw 10 bits Raw 10 bits
918|7|6|5]4]|3|2|1]0 918|7|6|[5[4]|3|2|1]0

15(14(13|12|11]10{ 98| 7|6 |5]|4|3]|2|1]|0

Fig 16. Data reconstruction

> 2 cubEEyE
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Appendix A : Data Format

A.2. Mode example

Expression rule

X-*_#3$% Em - #

X : data information Em : embedded data
* 1 pixel x index # : data index
# : pixel y index
$ : L(LSB) H(MSB)
mode 0 2560 Raw 10bits(320 pixels)
4 A
Em-0 Em-1 Em-2 Em-3 Em-4 Em-5 Em-6 Em-7 Em-2552 Em-2553 Em-2554 Em-2555 Em-2556 Em-2557 Em-2558 Em-2559
X-0_0_L X-0_0_H Y-0_0_L Y-0_.0_H Z-0_0_L Z-0_0_H A-00_L A-0_0_H X-319_L X-319_H Y-319_L Y-319_H |Z-319.0_.L |Z-319.0.H |A-319.0.L [A-319.0H
A-320.0_L |A-320.0 H X-639_0_L |X-639 0 H [Y-639. 0L |Y-639.0H |Z-639 0 L |Z-639 0 H |A-639.0L |A-639 0 H

X-320 0 L [X-320 0 H |Y-320 0 L [Y-320 0 H |Z-320 0_L |Z-320 0 H

[xoa79L [xo0arom [v-04791 [v-0479 1 [704790 |z0479H |a14a7oL a1 aron |

|X-319,4797L |X-31974797H |V-319,479_L |Y-319_479_H |Z-3197479,L |Z-31974797H |A-319,479,L |A-319,479,H|

X320 479 1 [x-320 479 1 |v-320 479 | [v-320 479 1 |7-320 479 1 |7-320 479 1 |A-320 479 1 |A-320 479 1]
total 961 lines Raw10bits

X-639_479_L |X'63974797H |V—6397479,T[V'639,479,H |Z—639,479,L |Z'6397479,H |A—639,4797L |A—63974797H

1280 Raw 10bits(320 pixels)

mode 1
4 A
Em-0 Em-1 Em-2 Em-3 Em-4 Em-5 Em-6 Em-7 Em-1272 Em-1273 Em-1274 Em-1275 Em-1276 Em-1277 Em-1278 Em-1279
R-0.0_L R-0.0 H A-00_L A-0_0_H R-1.0_L R-1.0H A-1.0L A-1.0H R-318 0L |R-318 0. H |A-318 0L [A-318. 0 H [R-3190L |R-319.0H [A-319 0L |A-3190H
R-320.0_L [R-320.0_H |A-320.0_.L |A-320.0_H [R-321.0_L |R-321.0.H |A-321 0L [A-321.0.H R-638.0_L |R-638 0. H |A-638 0L |A-638.0H [R-639. 0L |R-639.0.H [A-639. 0L |A-639.0_H
[R-0.479.L [R-0479 H [A-0479 L [A-0.479.H [R-1.479 L [R-1.479 H |A-1479.L [A-1479H | [R-318_479_L [R-318_479_H [A-318_479_L |A-318_479_H|R-319_479_L [R-319_479_H |A-319_479_L [A-319_479_H|

[R-320 479 | [R-320 479 1 |a-320 479  |A-320 479 ri[R-321 479 L [R-321 479 W |A-321 479 | |A-321 479 1
total 961 lines Raw10bits

R-638_479_L |R-638_479_H |A-638_479_L |A-638_479_H |R-639_479_L |R-639_479_H |A-639_479_L |A-639_479_H

640 Raw 10bits(320 pixels)

mode 2
4 A
Em-0 Em-1 Em-2 Em-3 Em-4 Em-5 Em-6 Em-7 Em632 [Em633 [Em634 [Em635 [Em636 |[Em637 |Em638  [Em-639
ROOL [ROOH [R10L [R10H [R20L [R20H [R30L [R30H R-316 0L |[R-316 0 H [R-317.0.L |[R-317.0H |[R-318.0L |[R-318.0H [R-319.0L [R-319.0H
R320 0L [R-3200H [R-321.0L [R-3210H [R-3220L |R-3220H |R-3230L |R-3230H R-6360L |[R6360H [R6370L [R6370H [R6380L [R6380H [R6390L [R6390H

|R-0,479,L |R-0,479,H |R-1,4797L |R-1,4797H |R-2,479,L |R-2,479,H |R-3,479,L |R-3,4797H |

|R-315,479,L |R-316,4797H |R-317,4797L |R-31 7479 H |R-318,479,L |R-3187479,H |R-3197479,L |R-3197479,H|

|R-320,4797L |R-320,479,H |R-321,479,L |R-32'L479,H |R-322,479,L |R-322,4797H |R-323,479,L |R-323,479,H |

|R-535,479,L |R-536,479,H |R-637,479,L |R-637,479,H |R-638,479,L |R-538,4797H |R-5397479,L |R-6397479,H

total 961 lines Raw10bits

Fig 17. Output mode examples
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Appendix A : Data Format

A.3. Embedded line data description

Data index | Bus_width Name Description
Em-0 8 rev_no[7:0] MR1000 Revision number
Em-6 8 frame_count[7:0] frame_count[7:0]
Em-7 8 frame_count[15:8] frame_count[15:8]
Em-8 1 filter3_on[7] filter3_on/off
1 remove_flying_pixel_on[6] remove_flying_pixel_on/off
1 flter2_on[5] flter2_on/off
1 filter1_on[4] filter1_on/off
Em-12 8 set_firm_rev_no[7:0] firmware Revision number
Em-17 8 tof_temp(7:0] ToF temperature = tof_temp[15:0] * 256
Em-18 8 tof_temp[15:8]
Em-19 8 drv_templ[7:0] drive IC temperature = drv_temp[15:0] * 256
Em-20 8 drv_temp[15:8]
Em-21 8 amp_max_limit[7:0] amp_max_limit
Em-22 8 amp_max_limit[15:8]
Em-23 8 amp_min_limit[7:0] amp_min_limit
Em-24 8 amp_min_limit[15:8]
Em-25 8 depth_max_limit[7:0] depth_max_limit
Em-26 8 depth_max_limit[15:8]
Em-27 8 depth_min_limit[7:0] depth_min_limit
Em-28 8 depth_min_limit[15:8]
Em-29 8 mci_thresh[7:0] mci_thresh
Em-30 8 mci_thresh[15:8]
Em-35 4 mci_flag[3:0] mci_flag
Em-38 8 scat_threshold[7:0] scat_threshold
Em-39 8 scat_threshold[15:8]
Em-40 8 flying pixel_threshold[7:0]  [remove_flying_pixel_thresh
Em-41 8 flying pixel_threshold[15:8]
Em-42 8 temporal_mblur([7:0] temporal_mblur
Em-43 8 multi_freq_ctrl[7:0] multi_freq_ctrl
Em-68 4 data_format_sel[3:0] data_format_sel[3:0]
Em-73 8 g_offset[7:0] global_offset
Em-74 8 g_offset[15:8]

SD-H60NB-1A8
sh.jung / 2023-01-13 11:30:34

Table 24. Embedded line data description
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Appendix B : USB3.0 bridge board(U300)

B.1. Block Diagram

MIPI to USB Converter Module
MIPI to USB3.0 Power
USB3.0 Converter 3
Connector w 12C
(C-Type) ° |le——
Oscillator Flash A MIPI
S [fe——
a Control
(@]
USB Board 8 < >
Power Power
Connector

Fig 18. U300 block diagram

B.2. S100D on U300

—

. — = |
$100D bottom & U300

— =1
Fig 19. Combined S100D and U300
> & CubEeyE
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Appendix B : USB3.0 bridge board(U300)

B.3. U300 schematic

14.3)

{3.18)

. ]
!
™
— | N
4
]
& - 46 N
50 '
Fig 20. U300 dimension
. &
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Appendix B : USB3.0 bridge board(U300)

B.4. U300 connector pin map(DF12NB(5.0)-40DP-0.5V(51))

/ __
No1 < © [ Topview |

No.1
No.39 &

“ No.39 @

Fig 21. U300 B to B connector

Name No. Name
GND 1 2 +5V
GND 3 4 +5V
GND 5 6 +5V
GND 7 8 +5V
GND 9 10 +5V
GND 11 12 +5V
GND 13 14 +5V
GND 15 16 GND
LVDS_RX_P 17 18 LVDS_TX_P
LVDS_RX_N 19 20 LVDS_TX_N
GND 21 22 GND
Boot done 23 24 MIPI_DATAQ_P
RESET 25 26 MIPI_DATAO_N
N.C 27 28 GND
GPIOO0 29 30 MIPI_CLK_P
GPIO1 31 32 MIPI_CLK_N
GPIO2 33 34 GND
[2C_SDA 35 36 MIPI_DATA1_P
[2C_SCL 37 38 MIPI_DATA1T_N
N.C 39 40 GND

Table 25. U300 B to B connector pin map

<
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Appendix B : USB3.0 bridge board(U300)

B.5. U300 connector pin Information

Name Description EIectncaI. i
Characteristics
+5V ToF Module Power Input 5V/3A
MIPI_DATAO_N MIPI data lane O(negative) MIPI
MIPI_DATAO_P MIPI data lane O(positive) MIPI
MIPI_CLK_N MIPI clock lane(negative) MIPI
MIPI_CLK_P MIPI clock lane(positive) MIPI
MIPI_DATA1_N MIPI data lane 1(negative) MIPI
MIPI_DATA1_P MIPI data lane 1(positive) MIPI
LVDS RX P Differential modulation clock input(positive) LVDS
LVDS_RX_N Differential modulation clock input(negative) LVDS
LVDS _TX P Differential modulation clock output(negative) LVDS
LVDS_TX_N Differential modulation clock output(positive) LVDS
Boot done Booting Done : Active High 1.8V
RESET Reset : Active Low 1.8V
GPIO General Purpose /0 1.8V
[2C_SDA I2C Serial Data(Slave) 1.8V
[2C_SCL I2C Serial Clock(Slave) 1.8V
Table 26. U300 pin information
> o CubEEUE
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Appendix B : USB3.0 bridge board(U300)

B.6. Accessories

- Adaptor

- Power Cable

- USB3.0 Cable(A to C-type)

Fig 22. U300 accessories

B.7. Cable connection
- Power Cable/USB Cable connection

USB3.0 Cable
(C-type)
[
Power Cable
Connector
Fig 23. Cable connection
<>
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Appendix C : Part Number

Configuration of part number

S D - H60 N B - 1 A8
s o © o e o
Letter Sensor maker P i1 |Letter Frequency mode
| R A8 100MHz, 80MHz
> A 100MHz
= o 8 80MHz
S Samsung S.LSI :
“»Number of illuminator
Letter Moudule <! L :
D Depth module ~->lletter  [Case
A AP module B Board type
| H Heatsink type
Letter FoV of wide axis S
H60 Horizontal 60°
H84 Horizontal 84°
Letter RGB include e |
R RGB
N None RGB
Fig 24. Decription of the part number configuration
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PRELIMINARY

Appendix D : Cover Glass Assy’ Guide

When using the cover glass, it is recommended to place it as close to
the lens as possible. And it is necessary to place a light barrier between

RX and TX to minimize light spread.

[ ]

[ Cover Glass

Light Barrier

iy

Fig 25. Example image of use of cover glass
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