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FEATURES: Compliant

o Package: BC3622 Integrated Miniature Module with:
v" 940nm VCSEL
v Histogram algorithms embedded
v' Low-power CPU with firmware running

e Field of View (typ.): £18.5°

e Field of lllumination (typ.): +10°

e Single Power Supply: 2.7~3.5V

e  FPS: 30 max.

e Interface: I2C (up to 1MHz)

e  Eye Safety: Class 1

VD = @

BC3622 dToF Sensor

APPLICATIONS: e Measure Ranging Distance: 2~250cm
e Augmented Reality (AR)/Mixed e Soldering methods: Reflow soldering
Reality (MR)/Virtual Reality (VR) e MSL Level: acc. to J-STD 020 Level 3

e Robot/AGV/Drone/UAV

e Laser Assisted Autofocus (AF)
e Distance Measurement

e Video Surveillance Equipment
e  Smart Lighting

e  Collision Avoidance

e Al/ML-on-Edges
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CHARACTERISTICS:

Maximum Ratings (Ta=25°C)

Parameter Symbol Ratings Unit
VDD, VDDV, VDDC Voo -0.3~3.6 Vv
GND, GNDV, GNDC GND 0 V
GPIOO, GPIO1 Vijo -0.3~3.6 V
SCL, SDA, INT, EN Vijo -0.3~3.6 \
ESD withstand Voltage (HBM: JEDEC JS-001-2017) VEsp-Hem 1500 V
Eslglv:i)thstand Voltage (CDM: JEDEC EIA/JESD22- Vesocont 500 v

1. The reflow peak soldering temperature is specified according to IPC/JEDEC J-STD-020.

Recommended Operating Conditions (Ta=25°C)

Parameter Symbol Ratings Unit
VDD, VDDV, VDDC Voo 2.7~3.5 Vv
Operating Temperature Torr -40~+85 °C

. Copyright © 2007-2024 Brightek (Europe) Limited. All rights reserved.
www.brightekeurope.com

The information in this document is subject to change without notice.




BRIGHTEK

BRIGHTEK (EUROPE) LIMITED

Control I2C Interface

Values

Parameter

Clock Speed --- --- 100 1000 kHz

Clock signal (SCL) generation is performed by the master device. The master device initiates data transfer. The
I2C bus on the EPSP1100 has a maximum speed of 1 MBits/s and slave address “0x41”.

Reference Registers

Register Name Index Default Value
BL revision 0x00 0x12
Sensor reset OxEO 0x81
Device ID OxE3 0x08

Power Consumption

Values
Parameter
Power on, pin EN low Power - 0.8 - mA
Down
Power on, pin EN high Wake-up - 2.0 - mA
CPU low-speed, ranging not active Stanldby --- 26.6 --- mA
. . . Standb
CPU high-speed, ranging not active ar; 4 --- 42.5 --- mA
CPU run, ranging active Process - 50.0 - mA
Temperature and voltages are at nominal conditions (ambient and 3.0 V).
Function Timing
Values
P t Symbol Unit
arameter ‘ ymbo v Typ. Yo ni
Power on --- -—- - 5 ms
Ranging Processing - 25 33 100 ms
Ranging Period --- --- 100 --- ms

Temperature and voltages are at nominal conditions (ambient and 3.0 V).
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OUTLINE DIMENSION:

Package Dimension:
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1. All dimensions are in millimetre (mm).
2. Tolerance +0.05mm, unless otherwise noted.
3. Keep free of mechanical items which interfere with module operation in irradiate and receive area.
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PIN CONFIGURATION:
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vDDC 1 /
GNDC 2
GPIOO 3
INT 4
SCL
SDA

12 VDDV
n GNDV
10 GPIO1
e EN

8 GND
7 VDD

Pin name Pin type
1 VDDC Power
2 GNDC Ground
3 GPIO0O Input/Qutput
4 INT Output
5 SCL Input
6 SDA Input/OQutput
7 VDD Power
8 GND Ground
9 EN Input
10 GPIO1 Input/Output
11 GNDV Ground
12 VDDV Power

2. GPIOO0/1 are push-pull output.

1. Pinlocations drawing is top view, no scale.

3.  EN can be connected to pin VDD, if not controlled.

Description

Charge-pump supply, add a capacitor with 0.1uF to GNDC.
Charge-pump ground, connected to GND together.
General purpose 1/0, leave floating if not used.

Interrupt, open-drain output, connect to GND if not used.
I2C clock

12C data

Chip supply, add a capacitor with 0.1uF to GND.

Chip ground.

Enable active high, reset active low.

General purpose 1/0, leave floating if not used.

VCSEL ground, connected to GND together.

VCSEL supply, add a capacitor with 0.1uF to GNDV.
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1. Algorithm and Package Performance:

Parameter Condition
i ] min.
Reflectivity object at 940nm
max.
20mm < distance £ 100mm max.
’ typ.
100mm < distance £ 200mm
Accuracy max.
typ.
distance > 200mm LY
max.

Values
18 %
88 %
+10 mm
+10 mm
15 mm
3%
5%

Test conditions: temperature and voltages are at nominal conditions (ambient and 3.0 V), oscillator

tuned to 5.0MHz, test object 100cm*100cm white card with 88% reflection.

SPEC +5% P

D> 200mrn// ~
/Aﬁ%

— D > 200mm

output (mm)
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Rail (mm)

88% white card, x-axis is truly distance, y-axis is output by EPSP1100. (Mar.2023)
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2. General Register (valid at Appl Mode)

Addr : 0x00 APP Position Register
Field Name Reset Type Description
. 0x80 : bootloader running
7:0 App position 0 RW )
0xCO : App1 running
Addr : 0x01 APP Major Register
Field Name Reset Type Description
7:0 App major 0 RW App major revision
Addr : 0x12 APP Minor Register
Field Name Reset Type Description
7:0 App minor 0 RW App minor revision
Addr : 0x13 APP Patch Register
Field Name Reset Type Description
7:0 App patch 0 RW App patch revision
Addr : OxOE Iteration LSByte Register
Field Name Reset Type Description
7:0 iteration Isb 0Ox14 RW Iterations of VCSEL pulses. (unit : ms)
Addr : OxOF Iteration MSByte Register
Field Name Reset Type Description
7:0 iteration msbh 0 RW Not available, keeps 0x00.
Addr : 0x1D Last Status Register
Field Name Reset Type Description
7:0 command status 0 R Get result for last executed command.
Addr : 0x20 Frame ID Register
Field Name Reset Type Description
) An unique ID for each ranging result, repeat
7:0 frame id 0 R
from O to 255.
Addr : 0x22 Distance Result O Register
Field Name Reset Type Description
7:0 Distance [7:0] 0 R Peak distance in (mm) of the object, LSByte.
Addr : 0x23 Distance Result 1 Register
Field Name Reset Type Description
7:0 Distance [15:8] 0 R Peak distance in (mm) of the object, MSByte.
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Addr : OxEO Enable Register
Field Name Reset Type Description
. cpu reset o RW_W Write “1” to re.set CPU. |
It's fully resetting and no need to clear it.
6 cpu ready 0 RO CPU is ready to communication via 12C.
power on 1 RO _71" standby o
Addr : OxE1 INT Status Register
Field Name Reset Type Description
1 int2 0 R INT2 status, write “1” to clear.
0 intl 0 R INT1 status, write “1” to clear
Addr : OxE2 INT Enable Register
Field Name Reset Type Description

Asserted INT2 when a ranging result
1 int2 enable 0 RW available.

“0” disable, “1” enable.

Asserted INT1 when a ranging result
0 int1 enable 0 RW available.

“0” disable, “1” enable.

Field Name Reset Type Description
3:0 device id 0 R Device ID, reads 08h.

Field Name Reset Type Description
1:0 chip id 0 R Chip revision ID.

The information in this document is subject to change without notice.
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3. Bootloader:
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Bootloader Commands:

Command Value
RAM re-map reset 0Ox11
Download init 0x14
Write RAM 0x41
Add RAM address 0x43

3.1 Checksum Calculation
1. Take sum of all data bytes and do XOR.
2. e.g. (0x10+0x01)"OxFF=0xEE

3.2 Download app1 flow via bootloader

Description

Re-map RAM to address 0x0 and do reset.
Initialize download procedure

Write RAM position/area

Set RAM pointer to a indicated address

START
Q L
Is status OK? "
[ »
Y
Reset Sensor Yes
S41WEOB1P v
Write RAM
External Appl data
No
Is CPU ready? . No
Yes Is status OK? “
4
v
Send DOWNLOAD_INIT command Y
SA1WOB140129C1P €s
v
RAM reset
S41WO08 11 00EEP
No
Is status OK?
No
Yes
! Is CPU ready?
Set RAM address
S 41 W08 43 02 0000 BA P Yes

g B
Bootloader
L error handler
g N
Appl L=
error handler
\ J
N
‘{ Read sensor info
>y
No
Get info?
Yes
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4. Application Circuit:

Application Schematic

Typical application schematic of EPSP1100.

Vio

VCC

—2{EN VDDC-
Optfon 10 {GpP101 GNDC-=
AP Optfon 3 1GP100 VDDV A4
optien g INT GNDVHL
21scL GND|2
2 {spa VDD
EPSP1100

..||

2
5

Note:

1. Capacitors recommend placed as close as possible to the VDD/VDDV/VDDC.

2. GPIOO/1 to be left unconnected if not used.

3. The SCL/SDA/INT need an external pull-up resistor to the Vio supply (Vio <3.5V).

4. EN pin can be connected to VDD directly.
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RECOMMENDED SOLDERING PROFILE:

Lead-free Solder IR Reflow:

300
250 o
240°C - T, 245°C
217°C
o 200 " \
g
2
E. 150
tg
g
100
50
25°C
0lllllllll|llll|llll|lllllllll
0 50 100 150 200 250 300
Time (s)
Profile Feature S Pb-Free (SnAgCu) Assembly Unit

Minimum Recommendation Maximum

Ramp-up rate to preheat

2 3 K/s
25°C to 150°C
Time ts
ts 60 100 120 s
Tsmin 10 Tsmax
Ramp-up rate to peak
prup 4 2 3 K/s
Tsmax to Tp
Liquidus temperature TL 217 °cC
Time above liquidus temperature tL 80 100 s
Peak temperature Te 245 °c
Time within 5 °C of the specified
Te 10 20 30 s
peak temperature TP -5K
Ramp-down Rate
3 4 K/s
Te to 100 °C
Time
480 s
25°CtoTe
Note:

1. We recommend the reflow temperature 240°C (£5°C). The maximum soldering temperature
should be limited to 245°C.
2. Maxima reflow soldering: 2 times.

3. Before, during, and after soldering, should not apply stress on the components and PCB
board.
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PRECAUTIONS OF USE:

Storage:

It is recommended to store the products in the following conditions:
. Humidity: 60% R.H. Max.
° Temperature: 5°C~30°C (41°F ~86°F).

Shelf life in sealed bag: 12 months at 5°C~30°C and <60% R.H.

Once the package is opened, the products should be used within 1 week. Otherwise, they should be kept
in a damp-proof box with descanting agent stored at R.H.<10% and apply baking before use.

ESD (Electrostatic Discharge):

Static Electricity or power surge will damage the LED. Use of a conductive wrist band or anti-electrosatic
glove is recommended when handing the LED all time. All devices, equipment, machinery, work tables,
and storage racks must be properly grounded.
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REVISION RECORD:

Version Summary of Revision
A1.0 13/09/2023 Datasheet set-up.
Al.l 10/09/2024 Update ranging distance.
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