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Overview

You may not use or facilitate the use of this document in connection with any infringement or other legal analysis concerning Intel products described
herein. You agree to grant Intel a non-exclusive, royalty-free license to any patent claim thereafter drafted which includes subject matter disclosed herein.

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at
Intel.com, or from the OEM or retailer.

No computer system can be absolutely secure. Intel does not assume any liability for lost or stolen data or systems or any damages resulting from such
losses.

The products described may contain design defects or errors known as errata which may cause the product to deviate from published specifications.
Current characterized errata are available on request.

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and
non-infringement, as well as any warranty arising from course of performance, course of dealing, or usage in trade.

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at
intel.com, or from the OEM or retailer.

Intel is committed to respecting human rights and avoiding complicity in human rights abuses. See Intel's Global Human Rights Principles. Intel's products
and software are intended only to be used in applications that do not cause or contribute to a violation of an internationally recognized human right. All
information provided here is subject to change without notice. Contact your Intel representative to obtain the latest Intel product specifications and
roadmaps.

Copies of documents which have an order number and are referenced in this document may be obtained by calling 1-800-548-4725 or visit
www.intel.com/design/literature.htm.

By using this document, in addition to any agreements you have with Intel, you accept the terms set forth below.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.
Intel, RealSense, and the Intel logo are trademarks of Intel Corporation in the U.S. and other countries.

*Other names and brands may be claimed as the property of others.

Copyright © 2021, Intel Corporation. All rights reserved.
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Overview

Overview

The Intel® RealSense™ ID Solution F450 is an embedded face authentication module built upon a
closed real-time operating system (RTOS) using neural network algorithms. The Intel® RealSense™ ID
Solution F450 module integrates the optical components and processing hardware necessary to
integrate high performance, local face authentication capabilities into new and existing product types.
The Intel® RealSense™ ID Solution F455 is a peripheral device that incorporates the Intel® RealSense™
ID Solution F450 module.

Figure 1-1: Intel® RealSense™ ID Solution F450 Module

Table 1-1: Intel® RealSense™ ID Solution F450/F455

CONFIG DESCRIPTION

Module The Intel® RealSense™ ID Solution F450 is an embedded device. An SOC controls all
boot-up and runtime flows of the Intel® RealSense™ ID Solution F450 module through an
internal data link connection.

Peripheral The Intel® RealSense™ ID Solution F450 integrated into a mechanical housing. The Intel®
RealSense™ ID Solution F455 connects to an external system through an external cable,
typically USB2.
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Figure 1-2: Intel® RealSense™ ID Solution F450 Module System Topology
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Hardware Details

2 Haradware Details

The Intel® RealSense™ ID Solution F450 module is a single optical PCB subassembly with processing
capabilities that the product will mount into a system chassis and connect to a host. The optical
components consist of both image sensors and illumination components.

Figure 2-1: Intel® RealSense™ ID Solution F450 Module Front Side

Right LED Projector Left
Camera (850nm) (850nm) Camera

Table 2-1: Intel® RealSense™ ID Solution F450 Component List

SECTION DESCRIPTION
SOC System on Chip
Right Camera FullHD Camera
Left Camera FullHD Camera
Projector 850nmIR
LED 850nmIR
Host Connector IPEX 20708-050E Plug (50pin)
Crystal 24MHz
Flash 512Mb Storage

Figure 2-2: Intel® RealSense™ ID Solution F450 Module Rear Side
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Host Interconnect

The Intel® RealSense™ ID Solution F450 module requires external power and a serial data link for
initialization and control of the Face Authentication system. Data signals and external power are both
routed through the same host connector interface.

Data Interface

The Intel® RealSense™ ID Solution F450 supports both UART and USB2 interfaces for the data link.

Table 2-2: Data Interface

212

SECTION DATARATE PINS

UART UART_TX (Pin47), UART_RX (Pin 49)
15.2kbs to 4Mbps
(3V Interface)

usB2 480Mbps USB2_DP (Pin 46), USB2_DN (Pin 48)

Power Interface

The Intel® RealSense™ ID Solution F450 module has a peak power of up to 3.6W. The host system
must ensure the power supply can satisfy this peak power based on the chosen Intel® RealSense™ ID
Solution F450 voltage source (VDD). If the host system supports power gate control it is the
responsibility of the host system to ensure no conflicts between power sequencing and data link
initialization occurs during power-up and power-down cycles.

Table 2-3: Power Interface

Rev: 004

PIN VOLTAGE RANGE PEAK POWER
VDD (Pin 51/52) 315t05.0V 21-3.6WO®@
GND - -
NOTES:

(1) The power range is primarily dependent on illumination power set by the device.
(2) The typical max current for a USB2 port is 450mA, USB3 port is 900mA.

The Intel® RealSense™ ID Solution F450 supports three device states, off, standby, and operation. In
the off state the Intel® RealSense™ ID Solution F450 is shutdown and the power supply from the host is
disabled. Inthe standby, the Intel® RealSense™ ID Solution F450 power supply is enabled, the SOC is
in an execution loop for manageability access or FW update, but the optical components are powered
down. In the operation state, the power supply is enabled, SOC is running FA enroliment or
authentication usage with the optical components activated.
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Table 2-4: Power Consumption

Hardware Details

SECTION POWER CONSUMPTION UNITS
Off 0 mwW
Operation 13-15 W
Receptacle Pin Out

The connector plug part number is IPEX 20708-050E. The required host cable plug for connecting
the Intel® RealSense™ ID Solution F450 module must use IPEX 20709-050E receptacle.

Table 2-5: Intel® RealSense™ ID Solution F450 Module Pin Out

PIN SIGNAL PIN SIGNAL
2 GND 1 CPU_RXD
4 AUDGPIO_2 3 CPU_TXD
6 AUDGPIO_1 5 GND
8 GND 7 -

10 CSI_DNI1 9 I2C_SDAI8

12 CSI_DP1 1 12C_SCLI8

14 GND 13 HOST_ADC_In

16 AUDGPIO_O 15 EXT_RSTn (Active Low)
18 - 17 GPO_1

20 GND 19 GPO_0

22 GPIO_6 2 GND

24 GPIO_5 23 -

26 GND 25 SDOI1
28 GPIO_3 27 SCKI

30 GPIO_2 29 SDI
32 GND 31 SENI

34 CSI_CKN 33 GPO_4
36 CSI_CKP 35 GND

38 GND 37 CSI_VSDO

40 CSI_DNO 39 SCL_3

42 CSI_DPO 41 SDA_3

44 GND 43 PWM4

46 USB_DP 45 PWM3

48 USB_DM 47 CPU_TXD2

50 GND 49 CPU_RXD2
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Table 2-6. In

Rev: 004

PIN SIGNAL PIN SIGNAL
52 5V (Connector Pin) 51 5V (Connector Pin)
54 GND (Connector Pin) 53 GND (Connector Pin)
terposer Interconnect Signal Description
Intel®
Position Signal I;i?ﬁg?]s':e Z,_-)Ig Interconnect Description
In/Out
1 CPU_RXD Input 3V Debug UART RxD or USB AUX_IN
2 GND Ground
3 CPU_TXD Output 3V Debug UART TxD or USB AUX_OUT
5 GND Ground
8 GND Ground
14 GND Ground
EXT_RSTn Input External Reset, Open/GND discrete, of Intel®
15 RealSense™ ID Solution F450 module (should be
connected to open drain I/O).
20 GND Ground
21 GND Ground
29 GPIO_6 Input/Output |3V General Purpose I/O, defined by FW (No external
PU/PD needed).
26 GND
32 GND
33 GPO_4 Output GPIO Output (No external PU/PD needed).
35 GND Ground
38 GND Ground
44 GND
46 usB2+ USB 2 differential pair positive
47 CPU_TxD2 Output g\;igill;g I\(/IC;LCJ‘t:T:; from the Intel® RealSense™ ID
48 usB2- USB 2 diifferential pair negative
49 CPU_RxD2 Input g\;liﬁiligg SZZ:T;TO the Intel® RealSense™ ID
50 GND Ground
Power IN F450 Power IN -3.15V - 5.5V
51 Vin (Peak power consumption = 3.65W)
Typical =3.6V
Maximum =55V
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Intel®
. . RealSense™ ID i
Position Signal Solution F450 Interconnect Description
In/Out
Minimum = 3.15V
Power IN Intel® RealSense™ ID Solution F450 Power IN - 3.15V —
55V
52 Vin (Peak power consumption = 3.65W)
Typical =3.6V
Maximum = 5.5V
Minimum = 3.15V
53 GND Ground IN Ground
54 GND Ground IN Ground

Figure 2-3: Intel® RealSense™ ID Solution F450 Connector Pin 1Location

ARLLLLTS

e

2.2 Optical System

221 Cameras

The optical system consists of two synced semi-mechanically aligned cameras which capture images
from different perspectives for the purpose of 3D triangulation to create disparity. The Intel®
RealSense™ ID Solution F450 utilizes the cameras for face authentication. The right camera can
provide 1080P RGB.

Note: Although face authentication utilizes RAW format from the sensor, only the processed RGB video
stream can be transmitted externally to the host.

14 Rev: 004
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Table 2-7: Camera Parameters

DIMENSION CAMERA1 CAMERA 2
Position (Camera Perspective) Left Right
Orientation Portrait Portrait
RGB Support Yes No
Table 2-8: Lens Parameters
DIMENSION MIN
Field of View (Mono) HFOV =59°, VFOV = 80°
222 IR llluminators

The optical system consists of an IR LED for face illumination in low or non-uniform lighting conditions
and an IR dot projector for 3D triangulation to create disparity. The illumination angle and placement of
these components is chosen based on the field of view for both cameras.

The IR illuminators are both tested to the eye safety industry standards as defined by the IEC.

Table 2-9: IR llluminator Parameters

DIMENSION DOT PROJECTOR LED
Orientation Portrait Portrait
Wavelength 850nm 850nm
Regulatory Class 1(IEC-60825-1ED3) RGO (IEC-62471)
2.3 Thermal
231 Intel® RealSense™ ID Solution F450 Thermal

The Intel® RealSense™ ID Solution F450 module is designed to work indoors and outdoors across a
wide temperature range.

Table 2-10: Intel® RealSense™ ID Solution F450 Temperature Specifications

DIMENSION MIN NOM MAX UNIT

Storage Temperature -30 - +70 °C
(Ambient), Not Powered

Case (Backside PCB) 0 - o <
Temperature, Powered?@®

NOTES:
1. Alltemperatures are calculated under the assumption of 100% duty-cycle of the device.

Rev: 004 15
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3. Powered temperature is average across backside PCB.

2. Specification is based on preliminary assessment and will continue quality and reliability to finalize in later
datasheet versions.

The optical properties of the camera and projector components can change based on the temperature
of the component. This can range to a decrease in camera quality or decrease in the illumination
power. Either of these can have an impact on face authentication performance, including the user
being required to stand closer to the Intel® RealSense™ ID Solution F450 module.

Table 2-11: Temperature Component Considerations

Table 2-12: Intel® RealSense™ ID Solution F450 — Component Power

232

COMPONENT PARAMETER DESCRIPTION
Projector Optical Power The distance in which can be detected by the camera.
Field of View The areain which covers the camera FOV.
Wavelength Aligned to sensitivity of the camera IR channel.
Camera Field of View The area in which covers the camera FOV.
MTF Sharpness of fuzziness of the camera FOV.
Sensitivity Detection of user wavelengths across the FA spectrum.
SNR Signal quality of the input data into the FA algorithms.
Lag Time delta in which photons are measured by the camera.

Component Power Unit
Left Imager 90 mW
Right Imager 90 mW
Projector 61 mW
SOC +Flash 703 mW
LED 356 mW

Intel® RealSense™ ID Solution F455 Thermal
Table 2-13: Intel® RealSense™ ID Solution F455 Temperature Specifications
DIMENSION MIN NOM MAX UNIT

Storage Temperature -30 - +70 °C
(Ambient), Not Powered
Backside Case Temperature, 0 - +55 °C
powered(l)(2)(3)
NOTES:

16

1. Alltemperatures are calculated under the assumption of 100% duty-cycle of the device.

2. Specification is based on preliminary assessment and will continue quality and reliability to finalize in later
datasheet versions.
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24

25

| 3. Powered temperature is average across backside case.

Power Profiling

To minimize thermal dissipation design requirements for integrating the module into a system, it is
recommended to maintain a 1.5s cycle mode of work. Face authentication is designed to work within
this time span, but if the module is operating continuously this will cause heating which may not be
dissipated by design.

Manual Software Update

The Intel® RealSense™ ID Solution F450 implements 512Mb of local storage which will contain the OS
and face authentication runtime. Intel will provide a FW image which is used for initial provisioning of
the Intel® RealSense™ ID Solution F450. The FW image contains a local flash update runtime which
allows the host to push new FW payloads to update the Intel® RealSense™ ID Solution F450 device.

The Intel® RealSense™ ID SDK offers an API for verifying the presence of an updated SDK version.
Users can seamlessly incorporate this APl into their host applications to perform manual or recurring
checks for any new SDK releases. Upon detecting a new version, users have the flexibility to decide
whether they wish to update their host SDK. To initiate the update process, users are required to
manually retrieve the pertinent version from the open-source repository.

Manual Firmware Upgrade

The Intel® RealSense™ ID SDK offers multiple APls for facilitating a manual firmware upgrade. One of
these APIs allows users to check for the availability of a new firmware (FW) version. Once a new
version is identified, the user can decide whether to proceed with the FW upgrade. The latest FW
version is accessible through our open-source releases.

Manual Download and Upgrade:

®  Download the FW binary manually from our open-source releases.
e  Ultilize the API to initiate the FW upgrade by specifying the location of the downloaded binary.

® Incasethe downloaded FW is incompatible with the current SDK version, an error message
will be generated.

Table 2-14: Firmware Upgrade Parameter

Rev: 004

PARAMETER SUPPORT DESCRIPTION
FW Public Key Yes Stored on the Intel® RealSense™ ID Solution F450 device.
Signed FW Yes Update tool will compare signature before update.
Rollback Protection No Host system checks version before initiating an update.
Local Update No Host system must push payload.
Update Tool Yes Local Storage via Intel Tool
Host Interface Yes USBand UART

17
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Mechanical
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The small form factor of the Intel® RealSense™ ID Solution F450 module enables integration flexibility.
The host system will mount and tilt the Intel® RealSense™ ID Solution F450 module based on the
system installation height specification, user height range, and user approach paths to the device. The
placement and orientation of the system design will depend on the following factors.

1. Sensorand lens field of view.
2.  User height range and approach path.
3. Detectionrange of the face authentication system.

3.1 Mechanical Dimensions

Table 3-1: Intel® RealSense™ ID Solution F450 Module Dimensions

DIMENSION MIN NOM MAX TOLERANCE UNIT
X 49.70 49.80 49.90 +0.10 mm
Y 17.90 18 18.10 +0.10 mm
Z 4.23 438 453 +0.15 mm
Figure 3-1: Intel® RealSense™ ID Solution F450 Module Dimensions
le X N
| |
i
i &
n
-
GR COOE
BARCODE
-
-t
Table 3-2: Intel® RealSense™ ID Solution F455 Peripheral Dimensions
DIMENSION MIN NOM MAX TOLERANCE UNIT
X 6190 62 62.10 +0.10 mm
Y 3240 3250 32.60 +0.10 mm
Z 10.85 n n.15 +0.15 mm
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3.2

Cover Glass

The Intel® RealSense™ ID Solution F450 module components must be covered to minimize impact of
dust and humidity. The transparent cover glass material stack-up must provide acceptable
transmission based on the component wavelengths. The through hole sizes of the cover glassis
dependent on the optical component field of view or field of illumination as well as the cone diameter
from the optical component to the cover glass.

A 3D CAD assessment should be completed to ensure no collision between the cone part of each
optical component and the cover glass opening.

Table 3-3: Transmissivity Requirement

THROUGHHOLE TRANSMISSIVITY

1,2,3and4 >98% @ 400nm to 880nm

Figure 3-2: Through Hole Design

3.3

Rev: 004

( 1 e e 4 ]CoverGlass

Optical Isolation

It is recommended to isolate the cameras from the illumination components to prevent reflections off
the cover material. Not properly isolating the cameras can result in leakage light from the illumination
components. It isrecommended to use a gasket material in between the cover glass and the Intel®
RealSense™ ID Solution F450 module. The gasket material needs to be compliant so that it does not
transmit chassis flex forces to the module.
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Figure 3-3: Gasket

Cover Glass

=

Gasket

34 Orientation

The module can be assembled in either O° or 180° landscape rotation. The module cannot be
assembled in a 90° or 270° portrait orientation.

Figure 3-4: Mount Orientation

0° Landscape Orientation 180° Landscape Orientation

35 System Tilt

Given the field of view of the cameras and illumination components, assembling the Intel® RealSense™
ID Solution F450 module parallel to a typical mounting surface may not cover the intended user height
range for the product requirement. To mitigate, the Intel® RealSense™ ID Solution F450 module can
be assembled at an angle to adjust the min and max user height for face authentication.

Figure 3-5: Human Height

DIMENSION MIN NOM MAX UNIT
Vertical Range @ 55cm 120 - 190 cm
System Tilt 1 16 21 deg
Height Placement® 11 12 125 m
NOTES:
(1) The height placement is with respect to the sensor center line position.
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Figure 3-6: Tilt Profile and Field of View
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Figure 3-7: System Tilt

3.5.1

Rev: 004

F450 Module Tilt Angle
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Heat Sink

Although the peak power is up to 3W, the Intel® RealSense™ ID Solution F450 module is only expected
to dissipate a total of .3W while the optical system is activated during face authentication. This
assumes a 30% duty cycle while the illumination components are active.

If needed the system design will need to include a heat sink to maintain proper operating temperatures
for the Intel® RealSense™ ID Solution F450 components. Unless multiple retries are required, a typical
face authentication session can continue for up to 2s.

21
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Software Definition

4.1

42

4.3

The Intel® RealSense™ ID Solution F450 module executes in a closed system running a real time
operating system. The face authentication uses image pre-processing, anti-spoofing checking, and the
SOC matrix acceleration engine embedded to extract the face features of the user. These face
features are then stored during enrollment of a new user or compared during authentication to
determine whether the user is valid.

Intel® RealSense™ ID Software Licensing

The Intel® RealSense™ ID Anti-Spoofing and Facial Authentication Software require an active
subscription to be functional. These subscriptions are separately orderable from the peripheral and
module hardware. Software subscriptions can be ordered from the Intel RealSense™ web store or your
preferred distributor.

Intel® RealSense™ ID SDK for Facial Authentication

The Intel® RealSense™ ID SDK for Facial Authentication is a library providing Facial Authentication
capabilities to applications using the Intel® RealSense™ ID Solution F450 or F455. It is open source
and available on https://github.com/IntelRealSense/RealSenselD.

Face Authentication

The Intel® RealSense™ ID Solution F450 optical system and the face authentication algorithms are
optimized for functional and performance profiles targeted at access control devices. In this use case,
one or more users will walk up to the device in the runtime or standby state, the host will notify the Intel®
RealSense™ ID Solution F450 module to perform face authentication and the Intel® RealSense™ ID
Solution F450 module will respond back with the result to the host software.

Table 4-1: Functional Metrics

22

METRIC VALUE METRIC
Number of Users 500 Users
Authentication Range 3010100 cm
Anti-Spoofing Range 30to 100 cm
Ambient Light 0O to 50k* lux
(*) Reduced performance may be exhibited in semi-shade or direct sunlight.
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Table 4-2: Face Authentication Metrics

Table 4-3: Performance Metrics

METRIC DESCRIPTION VALUE
False Acceptance Rate (FAR) Recognize someone else as you. 1™
True Acceptance Rate (TAR) Recognize you as you. 99.76%
Spoof Acceptance Rate (SAR) Recognizes a recorded sample of you as you <0.1%
(photo or model).
METRIC DESCRIPTION VALUE
Cold Latency Cold Power Up to Face Authentication Result <3s
Warm Latency Wake Up to Face Authentication Result <1.5s
FA Flow Time to Complete Face Authentication <0.8s

Rev: 004
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System Integration

System Integration

51

24

The system design and topology will be owned by the host system OEM with the Intel® RealSense™ ID
Solution F450 module as a subassembly component. There are product assembly recommendations
that Intel provides to ensure proper function of the Intel® RealSense™ ID Solution F450 module, but

design parameters such as user sensing and user feedback will be defined by the OEM.

Figure 5-1: System Design Considerations
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Product Assembly

The Intel® RealSense™ ID Solution F450 module is intended to be assembled into the systemin a
horizontal or landscape orientation. The Intel® RealSense™ ID Solution F450 module should be
secured to ensure the camera and illumination extrinsic specifications are not exceeded for post
assembly and throughout the thermal operating range of the product.

Table 5-1: Product Assembly Recommendation

NAME DIMENSION UNIT
YAW (Camera to Camera) 1 deg
PITCH (Camera to Camera) 1 deg
ROLL (Camera to Camera) 1 deg
YAW (Camera to lllumination) 1 deg
PITCH (Camera to lllumination) 1 deg
ROLL (Camera to lllumination) 1 deg

The product design and assembly recommendations for the Intel® RealSense™ ID Solution F450
module are dependent on optimizing the optical performance by minimizing moisture and dust

impacts.
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Table 5-2: Product Design Recommendation

5.11

5.2

Rev: 004

NAME DESCRIPTION

Ingress Protection The system integrator will define ingress protection level based on the
installation location of the product (e.g. indoor/outdoor). The Intel® RealSense™
ID Solution F450 optical elements should be protected from dust and moisture
accumulation.

Anti-Fog Coating If this is a design consideration based on the installation location of the product,
a coating should be applied to the glass to prevent fogging from occurring. Initial
testing has shown that a standard glass coating (e.g. DuPont de-icing spray)
proved insufficient

Enclosure Based on installation location of the product (e.g. indoor/outdoor), recommend
designing metal enclosure and not use plastic materials that might allow
humidity to pass through.

Purging Guarantee below 5% humidity during assembly.

Pressurizing® 0.5psig with N2 (nitrogen) so no humidity will be able to enter the system.

Desiccant* Replaceable bag/capsule - Molecular Sieve (ZEOLITE) or Activated Alumina.

* Might not be required due to the small dimensions of the enclosure, but nice to have to provide best
protection against humidity.

Optical Assembly Considerations

The Intel® RealSense™ ID Solution F450 module will be shipped with an easily removable protective
film on the camera and illumination components. This must be removed before assembly as the Intel®
RealSense™ ID Solution F450 module will not function with this film installed. It is recommended that
the cover glass has similar film protection to minimize dust and fingerprints.

To ensure dust and particles are minimized on the lens and cover glass during assembly it is
recommended that the assembly room maintain a clean room metric of greater than 10,000 PPM. If an
operator must manually handle the components, then gloves and mask is recommended. The
following steps should then be followed to during assembly and performance validation.

1.  Remove the protective film on the Intel® RealSense™ ID Solution F450 module optical

components.

Remove the protective film on the cover glass.

Remove the liner on the cover glass edge that protects the glue.

Assemble the Intel® RealSense™ ID Solution F450 module and the cover glass.
Validate the device.

RGN ARIN

Clean the cover glass, then add protective film.

Trigger Heuristic

The Intel® RealSense™ ID Solution F450 module does not include a system for sensing user approach,
but does support power management for runtime, standby, and wake. To improve the power
efficiency of the Intel® RealSense™ ID Solution F450 system, it is recommended that the host system
implement either motion or proximity sensing capabilities to determine when to wake and start a Face
Authentication session. The host system would receive an interrupt from the user approach sensors

25
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and then propagate that request to the Intel® RealSense™ ID Solution F450 module interface which will

cause a wake event.

Table 5-3: User Sensing Parameters

DESIGN PARAMETERS

Horizontal Field of View and Zone Sectioning

Vertical Field of View and Zone Sectioning

User Path (Walk-Up versus Walk-By)

Sensitivity Threshold Granularity and Control

Sensing Distance

Figure 5-2: Ti

rigger Heuristic

5.3

71
N
Q1
o
<
o)

Q
e
®

LITTTTN

Interrupt

User Sensing

Interrupt

User Feedback

If the system design requires both audio and visual feedback the host will need to interface to both
speaker and/or display/LED components. This will provide the necessary user feedback during
enrollment and authentication scenarios. Itis up to the host system to define each audio and visual

prompt.

As the enrollment and authentication flows are initiated by the host system, the Intel® RealSense™ ID
Solution F450 module can return status codes. It is up to the host system to translate those codes into
respective audio or visual feedback which can cause the user to perform certain actions.

Table 5-4: Result Scenario Feedback

26

SCENARIO

AUDIO

VISUAL

Authentication Success

“Welcome”

GREEN (Blink)

Rev: 004
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Authentication Failed

“Authentication Failed”

RED (Blink)

Enrollment Success

“Enroll Success”

GREEN (Blink)

Table 5-5: Device Status Scenario Feedback

SCENARIO AUDIO VISUAL

No Face Detected “Not Detected” YELLOW (BLINK)
Faceis Too Far Top “Lower Head” YELLOW (BLINK)
Faceis Too Far Bottom “Raise Head” YELLOW (BLINK)
Faceis Too Far Right “Move Left” YELLOW (BLINK)
Faceis Too Far Left “Move Right” YELLOW (BLINK)
Face Tiltis Too Up “Tilt Head Down” YELLOW (BLINK)
Face Tiltis Too Down “Tilt Head Up” YELLOW (BLINK)
Face Tiltis Too Right “Tilt Head Left” YELLOW (BLINK)
Face Tiltis Too Left “Tilt Head Right” YELLOW (BLINK)
Faceis Not Frontal “Face Front” YELLOW (BLINK)
Faceis too Far from Camera “Move Forward” YELLOW (BLINK)
Face s too Close to the Camera “Move Backward” YELLOW (BLINK)
Multiple Faces Detected “Too Man Faces” YELLOW (BLINK)
Device Error “Error” RED (SOLID)

Rev: 004
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6 Regulatory Compliance

6.1 System Laser Compliance
The Intel® RealSense™ ID Solution series certification is transferable to the system and no system
recertification is required. However, the following statements and labels must be included in the user
manual of the end product.

6.11 Certification Statement

This product is classified as a Class 1 Laser Product under the EN/IEC 608251, Edition 3 (2014)
internationally.

This product complies with FDA performance standards for laser products except for conformance
with IEC 60825-1Ed. 3 as described in Laser Notice No. 56, dated May 8, 2019.

6.1.2 Explanatory Label

CLASS 1 LASER PRODUCT

EN/IEC 60825-1, 2014

This device complies with FDA performance standards for laser products
except for conformance with IEC 60825-1 Ed. 3., as described in Laser Notice
No. 56, dated May 8, 2019.

6.13 Cautionary Statements

A\
A\

System integrators should refer to their respective regulatory and
compliance owner to finalize regulatory requirements for a specific
geography.

Caution - Use of controls or adjustments or performance of procedures other than
those specified herein may result in hazardous radiation exposure.
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A\

Do not power on the product if any external damage was
observed.

Do not attempt to open any portion of this laser product. There are no user
serviceable parts.

Invisible laser radiation when opened. Avoid direct exposure to beam.

There are no service/maintenance, modification, or disassembly procedures
for the stereo module and infrared projector. The system integrator must
either notify Intel or return modules before any failure analysis is performed.

Modification or service of the hardware, specifically the infrared projector,
may cause the emissions to exceed Class 1.

Do not try to update Intel RealSense ID Solution FA455 firmware that is not
officially released for Intel RealSense ID Solution F455 SKU and revision.

US FDA Accession Number

Table 6-1. U.S. FDA Accession Number

6.2

6.21

6.2.2

6.2.3

Rev: 004

Component

U.S. FDA accession numbers

Intel° RealSense™ ID Solution F455/F450

2010525

This accession number should be entered into Box B.1 of the Food and Drug Administration (FDA)
2877 Declaration for Imported Electronic Products Subject to Radiation Control Standards.

Regulatory Compliance

Manufacturer’s Information
Intel Corporation:

Attn: Corp. Quality

2200 Mission College Blvd,

Santa Clara, CA 95054-1549, USA

EU Single Place of Contact
Attn: Corp Quality

Intel Deutschland GmbH

Am Campeon 10-12

Neubiberg, 85579 — Germany

UK Single Place of Contact
Intel Corporation (UK) Ltd.

Attn: Corp Quality

Pipers Way, Swindon

Wiltshire SN3 1RJ, UK
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6.25

6.2.6

Ce
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Regulatory Compliance

FCC Part 15 Declaration of Conformity
Intel’ RealSense™ ID Solution F455

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

Intel Corporation: Attn: Corp. Quality, 2200Mission College Blvd, Santa Clara, CA 95054-1549, USA

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

= Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

= Consult the dealer or an experienced radio/TV technician for help.

Changes or modifications not expressly approved by the manufacturer could void the user’s authority
to operate the equipment.

CAUTION: To comply with the limits of the Class B digital device, pursuant to Part 15 of the FCC Rules,
this device must be installed with computer equipment certified to comply with Class B limits. All cables
used to connect to the computer and peripherals must be shielded and grounded. Operation with non-
certified computers or non-shielded cables may result in interference to radio or television reception.
Canada

CANICES-3 (B)/NMB-3(B)

This digital apparatus does not exceed the Class B limits for radio noise emissions from digital
apparatus set out in the Interference-Causing Equipment Standard ICES-003.

Le présent appareil numerique német pas de bruits radio électriques dépassant les limites applicables
aux appareils numériques de la classe B prescrites dans la présente norme sur le matériel brouilleur,
NMB-003.

European Directives

This product complies with all applicable European directives.

CAUTION: To keep the product in compliance with the European CE requirement, the device must be

installed with CE certified computer equipment which meets the Class B limits. Operation with non-
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6.2.7

>

628

VEI

6.2.9

6.2.10

ERL

Rev: 004

certified computers or incorrect cables may result in interference to other devices or undesired effect
to the product.
Australia

Due to the very small size of the product, the marking has been placed in this datasheet.

Japan

HEBEIX., VSABHETYT, COEEIL, FERETHERAI DS ELEEZHMELTLETA,
CHEBASCABTLED g VR ERICEELTHERING . ZEEFTE5IESRHIIIEN
HYET, RIERAZIZ->TELVLVRYFEWLEZLTT S, VCCI—B

This device is a Class B information technology device. This device is intended for use in a home
environment, but if this device is used close to a radio or television receiver it may cause reception
interference. Please handle according to the instruction manual correctly. VCCI-B

South Korea
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6.3 Ecology Compliance
6.3.1 China RoHS Declaration
intel
|nte . China RoHS Declaration
ERhEEEEVRENLRAEE
Hazardous Substances Table
R 44 K HEHAFEYFRBOtE Hazardous Substance
Component Name B K 5 NS EQNES S EQ S N1
Pb Hg cd Cr (VI) PBB PBDE
ﬁﬁzk75§€ X O O O O O
Solution
I il £ B8 Al 28 44 ¥ o o o o o
Printed Board Assemblies
A O O O O O O
Tripod
B4 O O O O O O
Cable

O: TRz BAH EWRAEZEAT A LI K5 EIEGB/T 265728 MERE IR EZR T .

O: Indicates that this hazardous substance contained in all homogeneous materials of such component is within the limits
specified in GB/T 26572.

X RoRZATA TV E DAL HIE PR i & B HGB/T 26572k HERLE (K IR E 2K .

X: Indicates that the content of such hazardous substance in at least a homogeneous material of such component exceeds
the limits specified in GB/T 26572.

XA 2 H BT dh, AR BRI A m BN EER B E B TR R TR TR A T RE R AT REA
A PSR .

This table shows where these substances may be found in the supply chain of our electronic information products, as of the
date of sale of the enclosed product. Note that some of the component types listed above may or may not be a part of the
enclosed product.

BRAR 53 HMRE B BIARIE, LEbs BB BT S i A R A FUIBR AR 2. BELE mT S e (T AR P RE A7 — AN TR IR A DR A8 T 39
B (i, Pt BT AR )
LI ORAE FTIUIPR R 0@ H 77 i A8 7 i T o B RO 2% A R A

The Environment-Friendly Use Period (EFUP) for all enclosed products and their parts are per the

1 0 symbol shown here, unless otherwise marked. Certain field-replaceable parts may have a different EFUP
(for example, battery modules) number. The Environment-Friendly Use Period is valid only when the
product is operated under the conditions defined in the product manual.

32
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6.3.2

6.3.3

Rev: 004

Waste Electrical and Electronic Equipment (WEEE)

“In the EU, this symbol means that this product must not be disposed of with household

waste. It is your responsibility to bring it to a designated collection point for the recycling of

waste electrical and electronic equipment. For more information, contact the local waste
I collection center or your point of purchase of this product.”

Turkey

Turkiye Cumhuriyeti: EEE Yo6netmeligine Uygundur

§§
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Mechanical Drawings

/ Mechanical Drawings

Figure 7-1. Intel® RealSense™ ID Solution F455
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Figure 7-2. Intel® RealSense™ ID Solution F450
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8 Appendix A — Interposer Reference
Designs

Figure 8-1. USB Interposer Reference Design
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Figure 8-2. UART Interposer Reference Design
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