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END USER LICENSE AGREEMENT
NOTICE TO END USER: BY DOWNLOADING OR INSTALLING THE SOFTWARE, OR BY USING THE DATALOGIC PRODUCT 
THAT INCLUDES THIS SOFTWARE, THE END USER CONSENTS TO BE BOUND BY THIS AGREEMENT.  IF THE END USER 
DOES NOT AGREE WITH ALL OF THE TERMS OF THIS AGREEMENT, THEN DATALOGIC IS NOT WILLING TO LICENSE 
THE SOFTWARE AND THE END USER IS NOT ALLOWED TO DOWNLOAD, INSTALL OR USE THE SOFTWARE OR THE 
DATALOGIC PRODUCT  
This End User License Agreement ("EULA") is between Datalogic IP Tech S.r.l.  having its registered office at Via San 
Vitalino 13, 40012 Calderara di Reno (Bologna), Italy ("Datalogic"), and you, either an individual or a single entity, 
("End User or "You"") who has purchased one or more DSE0421 or DSE0451 ("Datalogic Product") subject to the 
terms and conditions provided in any relevant purchase or sale contract. This EULA applies to the software con-
tained in the Datalogic Product ("Embedded Software") and to any other software, to the extent applicable, offered 
as optional application software ("Application Software" that together with "Embedded Software" is herein referred 
to as "Software").  Any Open Source used in a conjunction with the Software is subject to the Open Source licenses 
available at the following website: http://www.datalogic.com/oss 

1. 1. Grant of License
1.1 Datalogic grants to End User, a personal, non-exclusive, non-transferable, non sub licens-

able, revocable, limited license to use the Software, solely on the Datalogic Product in which it 
is embedded or for which it is intended for use, in machine-readable form only, solely for End 
User's internal business purposes. 

1.2 End Users shall not distribute, sublicense, rent, loan, lease, assign, export, re-export, resell, 
ship or divert or cause to be exported, re-exported, resold, shipped or diverted, directly or 
indirectly, the Software under this Agreement. End User shall not, and shall not permit others 
to: (i) modify, translate, decompile, reverse engineer, disassemble, or extract the inner work-
ings of the Software, (ii) copy the  functionality of the Datalogic Products; (iii) remove any pro-
prietary notices, marks, labels, or logos from the Datalogic Products; (iv) rent or transfer all or 
some of the Software to any other party without Datalogic's prior written consent. 

1.3 Title to the licensed Software shall be and remain with Datalogic or the third party from whom 
Datalogic has obtained a license right. This Agreement does not grant to End User any intel-
lectual property rights. As used in this Agreement the term "purchase" or its equivalent when 
applied to the Software shall mean "acquire under license". End User is not entitled to receipt 
or use of the source code of any licensed Software.

1.4 Portions of the Datalogic Product are protected by the relevant and applicable patent and 
copyright laws, international treaty provisions, and other applicable laws.  Therefore, End User 
must treat the Datalogic Product like any other copyrighted material (e.g., a book or musical 
recording) except that End User  may make one copy of the Software solely for back-up pur-
poses. Unauthorized duplication of the Software  constitutes copyright infringement. 

1.5 Any use of the Software outside of the conditions set forth herein is strictly prohibited and will 
be deemed a breach of this Agreement resulting in immediate termination of this Agreement. 
In the event of a breach of this Agreement, Datalogic will be entitled to all available remedies 
at law or in equity (including but not limiting to immediate termination of the license without 
notice, immediate injunctive relief and repossession of all Datalogic Products).

1.6 Without prejudice of the foregoing, End User grants to Datalogic and its independent accoun-
tants or consultants the right to examine End User's books, records and accounts during End 
User's normal business hours to verify compliance with this Agreement. In the event such 
audit discloses non-compliance with this Agreement, Datalogic shall be entitled to immedi-
ately terminate the Agreement, request End User to promptly pay all (additional) license fees 
due and any further damages, if any.

2. License Fee
License fees shall be due by End User to Datalogic according to the terms provided for in the relevant 
contract for the purchase of the Datalogic Product.

3. Termination
Without prejudice to any other rights or remedies Datalogic may have, Datalogic may terminate this 
Agreement if End User fails to comply with the terms and conditions of this Agreement. Datalogic 
may terminate this Agreement by offering you a superseding Agreement for the Software or any 
replacement or modified version of or upgrade to the Software and conditioning your continued use 
of the Software or such replacement, modified or upgraded version on your acceptance of such 
superseding Agreement. In addition, either party may terminate this Agreement at any time. Subject 
to the foregoing, termination shall be effective upon notice to the other party. In the event that this 
Agreement terminates for any reason, End User's license to use the Software will immediately termi-
nate, and End User must immediately stop using the Software, destroy all copies of the Software and 
all of its component parts, and, upon request, provide an affidavit certifying your compliance with 
the foregoing. The provisions of Sub-sections 1.2, 1.3, 1.4, 1.5, 4, 5, 6, 8, and 12 shall survive ter-
mination of this Agreement.

4. Limited Warranty
Datalogic warrants that, under normal use and operation, the Software will conform substantially to 
the applicable Datalogic Product documentation for the period specified in the same, provided that 
the Software is used with the Datalogic Product. Datalogic's entire liability and End User's sole and 
exclusive remedy for any breach of the foregoing limited warranty will be, at Datalogic's option, the 
provision of a downloadable patch or replacement software. 
Datalogic does not warrant (i) that Software will meet End User's requirements; (ii) that Software will 
be uninterrupted or defect error free; (iii) any non conformity derived from unauthorized use, and/or 
improper installation or repair not in compliance with Datalogic Product documentation. End User 
agrees that the existence of such non conformities or errors and Datalogic's inability to remedy such 
errors shall not constitute a breach of this Agreement.
EXCEPT AS PROVIDED IN THIS AGREEMENT, THE DATALOGIC PRODUCT IS PROVIDED "AS IS" AND 
DATALOGIC MAKES NO WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, WRITTEN OR ORAL, WITH 
RESPECT TO THE DATALOGIC PRODUCT OR SOFTWARE, AND SPECIFICALLY DISCLAIMS THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

http://www.datalogic.com/oss
http://www.datalogic.com/oss
http://www.datalogic.com/oss
http://www.datalogic.com/oss


iv DSE0421, DSE0451

5. Limitation of Liability
EXCEPT AS PROVIDED IN THIS AGREEMENT, NEITHER DATALOGIC NOR ITS LICENSORS SHALL BE LIA-
BLE FOR ANY CLAIMS AGAINST END USER BY ANY OTHER PARTY. IN NO EVENT SHALL DATALOGIC'S 
LIABILITY FOR DAMAGES, IF ANY, WHETHER BASED UPON CONTRACT, TORT (INCLUDING NEGLI-
GENCE), PRODUCT LIABILITY, STRICT LIABILITY, WARRANTY, OR ANY OTHER BASIS, EXCEED THE 
PRICE OR FEE PAID BY END USER FOR THE DATALOGIC PRODUCT. UNDER NO CIRCUMSTANCES SHALL 
DATALOGIC OR ITS LICENSORS BE LIABLE TO END USER OR ANY THIRD PARTY FOR LOST PROFITS, 
LOST DATA, INTERRUPTION OF BUSINESS OR SERVICE, OR FOR ANY OTHER SPECIAL, CONSEQUEN-
TIAL, CONTINGENT, INDIRECT, INCIDENTAL, PUNITIVE, EXEMPLARY, OR OTHER SIMILAR DAMAGES, 
EVEN IF DATALOGIC OR ITS LICENSORS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 
END USER MUST BRING ANY ACTION UNDER THIS AGREEMENT WITHIN 12 (TWELVE) MONTHS AFTER 
THE CAUSE OF ACTION ARISES.

6. Indemnification
To the maximum extent permitted by law, End User agrees to defend, indemnify and hold harmless 
Datalogic, its affiliates and their respective directors, officers, employees and agents from and 
against any and all claims, actions, suits or proceedings, as well as any and all losses, liabilities, 
damages, costs and expenses (including reasonable attorney's fees) arising out of or accruing from 
or related to Licensee's failure to comply with the terms of this Agreement, including but not limited 
to (1) non compliance with any applicable laws or regulations with Datalogic product documentation, 
(2) unauthorized use or disclosure of Software, and (3) use of Software in combination with software, 
hardware, systems, or other items not provided by Datalogic.

7. Support
End User may request support for Software from Datalogic at Datalogic's standard support fees and 
under Datalogic's standard support terms and conditions in effect at the time the support is 
requested.

8. Government Restricted Rights; International Use
8.1 Use, duplication, or disclosure of the Software by the U.S. Government is subject to the 

restrictions for computer software developed at private expense as set forth in the U.S. Fed-
eral Acquisition Regulations at FAR 52.227-14(g), or 52.227-19 or in the Rights in Technical 
Data and Computer Software clause at DFARS 252.227-7013(c)(1)(ii), whichever is applicable.

8.2 If End User is using the Datalogic Product outside of the United States, End User must comply 
with the applicable local laws of the country in which the Datalogic Product is used and with 
U.S. export control laws,. Without prejudice of the foregoing, the End User agrees to not 
export or re-export the Software, any part thereof, or any process or service that is the direct 
product of the Software to any country, person or entity subject to U.S. export restrictions. 
End User specifically agrees not to export or re-export any of the Software: (i) to any country 
to which the U.S. has embargoed or restricted the export of goods or services or to any 
national of any such country, wherever located, who intends to transmit or transport the Soft-
ware  back to such country; (ii) to any person or entity who you know or have reason to know 
will utilize the Software  in the design, development or production of nuclear, chemical or bio-
logical weapons; or (iii) to any person or entity who has been prohibited from participating in 
U.S. export transactions by any federal agency of the U.S. government. End User warrants and 
represents that neither the U.S. Commerce Department, Bureau of Export Administration nor 
any other U.S. federal agency has suspended, revoked or denied its export privileges.

9. Third Party Software
The Datalogic Product may contain one or more items of third party software which use is governed 
by separate third party license, unless otherwise stated.

10. Open Source Software
Portions of the Software include or operate with Open Source software ("Open Source Software"). 
Open Source Software is software covered by a publicly available license governed solely under 
Copyright law, whereas the complete terms and obligations of such license attach to a licensee 
solely through the act of copying, using and/or distributing the licensed software, such obligations 
often include one or more of attribution obligations, distribution obligations, copyleft obligations, 
and intellectual property encumbrances. The use of any Open Source Software is subject to the terms 
and conditions of this Agreement as well as the terms and conditions of the corresponding license of 
each Open Source Software package.  If there is a conflict between the terms and conditions of this 
Agreement and the terms and conditions of the Open Source Software license, the applicable Open 
Source Software license will take precedence. Datalogic is required to reproduce the software 
licenses, acknowledgments and copyright notices as provided by the authors and owners, thus, all 
such information is provided in its native language form, without modification or translation. Please 
reference and review the above mentioned information to identify which Open Source Software 
packages have source code provided or available.

11. Notices
All notices required or authorized under this Agreement shall be given in writing, and shall be effec-
tive when received, with evidence of receipt. Notices to Datalogic shall be sent to the attention of 
Datalogic IP Tech S.r.l., Legal & IP Department, Via San Vitalino 13, 40012 Calderara di Reno (Bolo-
gna), Italy, or such other address as may be specified by Datalogic in writing.

12. General Provisions
12.1 Entire Agreement; Amendment. This document contains the entire agreement between the 

parties relating to use of the Datalogic Products and the licensing of the Software and super-
sedes all prior or contemporaneous agreements, written or oral, between the parties concern-
ing the use of the Datalogic Products and licensing of the Software. This Agreement may not 
be changed, amended, or modified except by written document signed by Datalogic.

12.2 Waiver. A party's failure to enforce any of the terms and conditions of this Agreement shall not 
prevent the party's later enforcement of such terms and conditions.
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12.3 Governing Law; Venue: End User agrees to the application of the laws of the country in which 
End User obtained the license to govern, interpret, and enforce all of End User's and Data-
logic's respective rights, duties, and obligations arising from, or relating in any manner to, the 
subject matter of this Agreement, without regard to conflict of law principles. The United 
Nations Convention on Contracts for the International Sale of Goods does not apply.
All rights, duties, and obligations are subject to the courts of the country in which End User 
obtained the license. For licenses granted by Licensee who operates in the countries specified 
below, the following terms applies. 
For Americas:
This Agreement is governed by the laws of the State of Oregon. This Agreement and the rights 
of the parties hereunder shall be governed by and construed in accordance with the laws of 
the State of Oregon U.S.A, without regard to the rules governing conflicts of law. The state or 
federal courts of the State of Oregon located in either Multnomah or Lane counties shall have 
exclusive jurisdiction over all matters regarding this Agreement, except that Datalogic shall 
have the right, at its absolute discretion, to initiate proceedings in the courts of any other 
state, country, or territory in which End User resides, or in which any of End User's assets are 
located. In the event an action is brought to enforce the terms and conditions of this Agree-
ment, the prevailing party shall be entitled to reasonable attorneys' fees, both at trial and on 
appeal.
For Europe, Middle East and Africa:
This Agreement is governed by the laws of Italy. This Agreement and the rights of the parties 
hereunder shall be governed by and construed in accordance with the laws of Italy, without 
regard to the rules governing conflicts of law. Italian Court of Bologna shall have exclusive 
jurisdiction over all matters regarding this Agreement, except that Datalogic shall have the 
right, at its absolute discretion, to initiate proceedings in the courts of any other state, coun-
try, or territory in which End User resides, or in which any of End User's assets are located. In 
the event an action is brought to enforce the terms and conditions of this Agreement, the pre-
vailing party shall be entitled to reasonable attorneys' fees, both at trial and on appeal.
For Asia- Pacific Countries: 
The validity, interpretation and construction of the Agreement shall be governed by and con-
strued in accordance with Laws of the Republic of Singapore. Parties expressly disclaim the 
application of the United Nations Convention for  International Sale of Goods.
Any dispute arising out of or in connection with this contract, including any question regard-
ing its existence, validity or termination, shall be referred to and finally resolved by arbitration 
administered by the Singapore International Arbitration Centre ("SIAC") in accordance with the 
Arbitration Rules of the Singapore International Arbitration Centre ("SIAC Rules") for the time 
being in force, which rules are deemed to be incorporated by reference in this clause. The seat 
of the arbitration shall be Singapore.
The number of arbitrators will be three, with each side to the dispute being entitled to appoint 
one arbitrator. The two arbitrators appointed by the parties will appoint a third arbitrator who 
will act as chairman of the proceedings. Vacancies in the post of chairman will be filled by the 
president of the SIAC. Other vacancies will be filled by the respective nominating party. Pro-
ceedings will continue from the stage they were at when the vacancy occurred. If one of the 
parties refuses or otherwise fails to appoint an arbitrator within 30 days of the date the other 
party appoints its, the first appointed arbitrator will be the sole arbitrator, provided that the 
arbitrator was validly and properly appointed. All proceedings will be conducted, including all 
documents presented in such proceedings, in the English language. The English language ver-
sion of these terms and conditions prevails over any other language version.

12.4 Attorneys' Fees. In the event an action is brought to enforce the terms and conditions of this 
Agreement, the prevailing party shall be entitled to reasonable attorneys' fees, both at trial 
and on appeal.

- END -
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Preface

About this Manual
This Integration Guide is provided to give instruction, opto-mechanical 
details, and design considerations to integrate the DSE0421 and DSE0451 
(designated as “scan engine” or “OEM scan engine” in this manual) specifi-
cally into equipment-integrated scanning applications.

Manual Conventions
The following conventions are used in this document:
The symbols listed below are used in this manual to notify the reader of key 
issues or procedures that must be observed when using the reader:

Notes contain information necessary for properly diagnosing, 
repairing and operating the reader.

CAUTION

The CAUTION symbol advises you of actions that could damage 
equipment or property.

Outline
Preface (this chapter) presents information about manual conventions and 
contact data.
Chapter 1. Introduction provides information about physical and perfor-
mance characteristics.
Chapter 2. Optical Characteristics.
Chapter 3. Electrical Integration offers information about electrical compo-
nents.
Chapter 4. Software Features describes software commands.
Chapter 5. Quality and Reliability.
Chapter 6. Regulatory & Safety environmental and regulatory specifications.
Appendix A, MTBF Prediction (Calculated) lists as well as environmental and 
regulatory specifications.
Appendix B, Mechanical Drawings.
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Technical Support

Datalogic Website Support
The Datalogic website (www.datalogic.com) is the complete source for tech-
nical support and information for Datalogic products. The site offers product 
support, warranty information, product manuals, product tech notes, soft-
ware updates, demos, and instructions for returning products for repair. 

Reseller Technical Support
An excellent source for technical assistance and information is an autho-
rized Datalogic reseller. A reseller is acquainted with specific types of busi-
nesses, application software, and computer systems and can provide 
individualized assistance. 

Telephone Technical Support
If you do not have internet or email access, you may contact Datalogic tech-
nical support at (541) 349-8283 or check the back cover of your manual for 
more contact information.

http://www.scanning.datalogic.com
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Chapter 1
Introduction

Thanks to the Datalogic Scan Engine family products 04X1, the host system, 
assisted by the integrator, can read either 1D and 2D barcodes by an omni-
directional WVGA grey-scale camera.
The decoder board is built around an ARM926 32bit RISC processor which is 
equipped with general purpose decoding libraries, with a configuration 
manager to change the internal parameters and/or the reading modes, and 
with several interfaces based on the standard USB (model DSE0421) or on a 
full UART interface (model DSE0451).
The DSE04X1 products have also the possibility to place the reading head 
(camera + illuminator + aimer) in a different location with respect to the 
decoder board (-R models). In this case, the scan engine can be embedded 
into the integrator in order to change the position / inclination of the read-
ing head depending on specific requirements.
The host interface connector's pinout allows a hardware trigger to be sent, 
managed directly by a push button or by an external IC. Additionally, it is 
possible to send a software trigger event to the decoder board by specific 
commands sent by the communication interface (USB or UART).
A laser aiming system indicates the pointing area where the barcode is sup-
posed to be placed.
Like all Datalogic products, the DSE04X1 is provided with a Green Spot light 
beam that gives the user an immediate feed-back of barcode decoding suc-
cess.
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Mechanical Characteristics

Overview

DSE0421 / DSE0451 DSE0421-R / DSE0451-R 

  

  

 
 

 
 

Decoder 
Scan Engine 

Host Connection*

Scan Engine Decoder 

Host Connection* 

Buzzer/LED 
Buzzer/LED 

Buzzer Buzzer 

Decoder Decoder 
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Scan Engine Scan Engine 
Green Spot 
Projector 

Green Spot 
Projector 

Host 
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Host 
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Peripherals’ Cable 

Peripherals’ Cable 

Illuminator 

Scan Engine 
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LED LED 
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Decoder Decoder 

(*) cable is shown for reference only, it is not included in the assembly.
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Key Parameters

Dimensions
See Mechanical Drawings, starting on page 29 for further details on 
mechanical features.

Parameter Value
Weight 20 g
Max Height (Beeper board not included) 13.65 mm
Max Width (Beeper board not included) 40.10 mm
Max Length (Beeper board not included) 47.86 mm
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Chapter 2
Optical Characteristics

Key Parameters

Optical Format 1/3-inch

Active Imager Size 4.51mm(H) x 2.88mm(V)
5.35mm diagonal

Active Pixels 752H x 480V

Illumination System
LED source
White emission (wavelength = 400-750 nm)
IEC 62471 – EXEMPT RISK GROUP

Aiming System

Laser source
Red emission (wavelength = 630-680 nm)
Pulsed source: maximum lamp duration 15ms, repetition rate 
16.6 ms
Maximum emitted power: 1 mW
IEC 60825 – CLASS 2 LASER PRODUCT

Tilt Tolerance • Up to ± 180°
Pitch Tolerance ± 65°
Skew Tolerance ± 60°
Field of View 40° H x 26° V

Parameter Value
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Illumination System
The Illumination System is comprised of two white LEDs and non-imaging 
optics designed to provide first-class reading performances, even in total 
darkness.

Regulatory 
• EN/IEC 62471 (exempt)

Aiming System
The aiming system is based on a 650nm laser diode and related optics. It 
projects a highly visible 4-Dot aimer with center-cross for targeted scan-
ning.

Aiming Pattern
The central cross represents the center of the field of view, while the four 
dots show the boundaries of the field of view. 

Figure 1. Projected pattern at 200 mm

Aiming System Parameters 

Parameter Value
Wavelength 630-680 nm

Beam Divergence 35° (horizontal) x 25° (vertical) – see drawings on  
page 31

Maximum pulse duration 15ms

Repetition rate 16.6ms

Maximum output power 1mW

Laser aperture See drawings on page 31
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Regulatory 
• EN/IEC 60825-1:2007 (class 2)
• 21 CFR 1040 (CDRH) (class II)

WARNING

Viewing the laser output with certain optical instruments (for 
example, eye loupes, magnifiers, and microscopes) within a dis-
tance of 100mm may pose an eye hazard.

Figure 2. Regulatory label 

WARNING

STANDARD LASER SAFETY REGULATIONS
This product conforms to the applicable requirements of both CDRH 21 CFR 1040 
and EN 60825-1 at the date of manufacture. For installation, use and maintenance, 
it is not necessary to open the device.
Use of controls or adjustments or performance of procedures other than those 
specified herein may result in exposure to hazardous visible laser light.
The product utilizes a low-power laser diode. Although staring directly at the laser 
beam momentarily causes no known biological damage, avoid staring at the beam 
as one would with any very strong light source, such as the sun. Avoid that the laser 
beam hits the eye of an observer, even through reflective surfaces such as mirrors, 
etc.

ATTENTION

NORMES DE SECURITE LASER
Ce produit est conforme aux normes de sécurité laser en vigueur à sa date de fabri-
cation: CDRH 21 CFR 1040 et EN60825-1. Il n’est pas nécessaire d’ouvrir l’appareil 
pour l’installation, l’utilisation ou l’entretien.
L'utilisation de procédures ou réglages différents de ceux donnés ici peut entraîner 
une dangereuse exposition à lumière laser visible.
Le produit utilise une diode laser. Aucun dommage aux yeux humains n’a été con-
staté à la suite d’une exposition au rayon laser. Eviter de regarder fixement le rayon, 
comme toute autre source lumineuse intense telle que le soleil. Eviter aussi de 
diriger le rayon vers les yeux d’un observateur, même à travers des surfaces 
réfléchissantes (miroirs, par exemple).
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Reading Performances

Symbolog
y

Resolution 
[mils]

Distance

Guaranteed Typical

min [mm] max 
[mm] min [mm] max 

[mm]
Code 39 3 Maximum resolution (test at 105 mm)
Code 39 5 70 190 65 210
EAN13 13 55 360 55 390

Datamatrix 15 45 230 40 250
Code 39 20 FOV limited 470 FOV limited 500

Note 1: see Test Conditions below
Note 2: for additional information on exit window disposal, see Appendix B of this docu-

ment.

Test Conditions
All distances are taken on axis from the illumination lenses at the following 
typical conditions:

• “in open air” means without any interposed transparent or semi-trans-
parent material

• environmental light = 300 lux
• Pitch angle = 10°
• Skew angle = 0°
• Tilt angle = 10° (1D labels) – 0° (2D labels)

Figure 3. Performance Test Conditions
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Exit Window Recommendations

The use of a double-sided AR coated exit window is strongly rec-
ommended.

Avoiding scratched windows
Scratches on the exit window can strongly affect the reading performance. It 
is recommended to use an exit window having a scratch-resistant coating 
and to position the engine window in a recessed position.

Window material
The exit window is an integral part of the imaging system and should be 
designed and selected to preserve the optical quality of the system. It is rec-
ommended to use only cell-cast plastics or optical glass. 
Common materials and their characteristics are shown in Table 1below. 

Table 1. Exit window materials

Optical Quality Very good Very good
Surface Hardness Hard coating required Hard coating required
Impact Resistance Good Good
Chemical / UV Resistance Susceptible Susceptible
Ultrasonically Welding Compatible Compatible

Exit window properties
Recommended properties/performance of the exit window are reported in 
Table 2.

Table 2. Exit Window Properties

Material PMMA or CR39 or equivalent
Thickness 1.5mm

Wavefront distortion
0.2 wavelengths peak-to-valley maximum and 
0,04λ maximum rms over any 2.0mm diameter within the clear 
aperture

Clear aperture To extend to within 1.0mm of edges all around
Surface quality 60/20 scratch/dig

AR coating
• double sided 
• transmittance > 97% minimum within spectrum range 

400nm-750nm. 
• reflections max 0,4% per side in the range 620nm-640nm

Properties
PMMA 
(cell cast acrylic or 
polymethyl methacrylic)

CR39
(Allyl Diglycol 
Carbonate)

Characteristics Requirement
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NOTES
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Chapter 3
Electrical Integration

Overview
TA = 25° C (unless otherwise noted)

PARA-
METER TEST CONDITIONS MIN TYP MAX UNIT

VIN Input Voltage 4.5 5.0 5.5 V

IIN VIN = 5 V

Shut down
VPOWER_ON = 0 V 240 400 μA

In-rush current at Start-up
First peak after plug-in 3.25 A

Duration of In-rush current at Start-up 20 μs
In-rush charge at Start-up
Measured at first cold plug-in 35 μC

Stand-by
Scan Mode = Trigger Single 12 mA

Operative – Acquiring w/o Beeping
Scan Mode = Trigger Single / Flashing 80 150 200 mA

Operative – Object Detection
Scan Mode = Stand Mode 70 90 110 mA

Operative – Acquiring w/o Beeping
Scan Mode = Stand Mode 60 150 230 mA

Operative – while Beeping
Scan Mode = Trigger Single 40 150 260 mA

Operative – while Beeping
Scan Mode = Flashing / Stand Mode 90 255 415 mA

USB Suspend 5.5 mA

TSDN VIN = 5 V
Shut-Down Time
Measured from VPOWER_ON negative edge 
to IIN = 0 mA

300 ms
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Host Connector (8 pins)
The connector is used to interface the Decoded Scan Engine to the Host and 
has the following p/n: MOLEX 51281-0894.

• http://www.molex.com/molex/products/datasheet.jsp?part=active/
0512810894_FFC_FPC_CONNECTORS.xml

The Host connector (J2) is placed on the Decoder board. See the following 
layout diagram for reference, the J2 connector is indicated by the red box:

Figure 4 - Top View

The following drawing illustrates the way to insert the flat cable (not 
included in the assembly) into the ZIF connector (Host Port):

http://www.molex.com/molex/products/datasheet.jsp?part=active/0512810894_FFC_FPC_CONNECTORS.xml
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Here the list of pins with related functions explained follows:
Pin Signal Name Dir. Description Notes

8 POWER_ON IN

Used to power 
up the sys-
tem: a High 
logical level 
allows the 
system to boot 
up

Connected to BJT-Base with the following net:

     Leave unconnected if not used

7 HW_TRIGGER IN

Used to signal 
a Trigger 
pressure 
event: a Low 
logical level 
means “trig-
ger pressed”

Connected to BJT-Base with the following net:

      Leave unconnected if not used

6 VBUS IN External Power 
supply line

External power supply: 5V +/- 5%

      Shorted to pin #5 in USB models only

5 VBUS or UART 
CTS IN External Power 

supply line
External power supply: 5V +/- 5%
     shorted to pin #6 in USB models only



Pin Signal Name Dir. Description Notes

IN UART CTS

Clear To Send (CTS) signal for UART's hardware flow 
control, TTL logic.

A 220 Ohm series resistor is mounted

4 GND --- 0V ground 
reference       in USB models only, shorted to pin #1

3 USB D or RXD

IN/OUT
Data N, USB 
differential 
pair

Standard USB DN line

IN UART RXD

Receive Data line for UART, TTL logic

A 220 Ohm series resistor is mounted

2 USB D+ or  
TXD

IN/OUT
Data P, USB 
differential 
pair

Standard USB DP line

OUT UART TXD

Transmit Data line for UART, TTL logic

A 220 Ohm series resistor is mounted

1 GND or RTS --- 0V reference       in USB models only, shorted to pin #4

Electrical Integration
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Peripherals' Connector (6 Pins)
The Peripherals' port is used to drive the buzzer (if present) and/or the 
Green Spot LED (if present). The buzzer and/or the Green Spot LED send a 
feed-back after a good decoding, after the issuing of a command, or for 
general signaling.
The connector is located on the bottom side of the Decoder board (see the 
red box in the figure below):

Figure 5 - Bottom View

For the related cable’s mechanical dimensions, please refer to the mechani-
cal drawings starting at page 29.
In the table at the following page the connector’s pins with the related func-
tions are listed and illustrated:



Pin Signal Name Dir. Description Notes

6 VCC OUT

Gated power 
supply 5V, 
derived from 
input power sup-
ply provided by 
host to J2 LIF 
connector to be 
connected to the 
Green Spot LED’s 
anode pin

Provides: 5VDC ±5% @ 15 mA MAX

Pin 6

5 GREEN_SPOT IN
To be connected 
to the Green Spot 
LED's cathode 
pin

15 mA MAX drained current

Pin 5

4 GND --- 0V ground refer-
ence 250 mA MAX return current

3 TOP_LED_K IN
To be con-
nected to the 
White LED's 
cathode pin

15 mA MAX drained current
Pin 3

2 BEEPER_POS OUT

Gated power 
supply 5V, 
derived from 
input power sup-
ply provided by 
host to J2 LIF 
connector to be 
connected to the 
Beeper positive 
pin and to the 
White LED’s 
anode pin

Provides: 5VDC ±5% @ 150 mA MAX (not continuous)
Pin 2

Pin 1

1 BEEPER_NEG IN
Negative pin of 
the beeper 
used to inject 
the sound wave

150 mA MAX drained current (not continuous)

Pin 2

Pin 1

Electrical Integration
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HW_TRIGGER Signal
This paragraph describes different ways to drive the HW_TRIGGER signal in 
order to instruct the Decoder to start acquisition & decode process. Each of 
these Scan Modes must be first issued (programmed) to the Decoder before 
to use it. The current default configuration is “Trigger Single”.
In the following pictures, “PRESS” and “RELEASE” words refer to the common 
meaning of pressing a push button and releasing it in order to obtain a spe-
cific behavior. The current release of the Decoder board has the HW_TRIG-
GER signal with the following level meaning:

Software TRIGGER Commands
The “PRESS” and “RELEASE” events can be issued also by the USB communi-
cation port (COM emulation only) and the corresponding commands are 
listed here below:

Command ASCII Code Meaning

X 88 (58h) PRESS

T 84 (54h) RELEASE

The behavioral description of the Scan Engine is the same as shown above 
for HW_TRIGGER Signal.

Level Meaning

n/c or ‘0’ = GND PRESS

‘1’ = VBUS RELEASE
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Interface Adapters
The Decoder board can be integrated as a stand-alone module directly con-
necting it to the host system by means of a commercial FPC to the onboard 
Interface Port.
Alternatively, two specific Interface Adapters are provided to get connected 
to standard host PC ports:

• DBC0421 with micro-USB port (any micro-USB/Type A cable can be 
used);

• DBC0451 with Datalogic's standard RJ45 connector (standard Data-
logic's RS232 cable must be used).

The mechanical drawings of the Adapters are available at page 36.

Interface Adapters cannot be mixed with any Decoder model and 
must be carefully selected and mounted depending on the spe-
cific chosen interface (USB or UART).

The figure below shows an example of how to connect the Decoder board (in 
this case DSE0421 and DSE0451) to a host PC:

Figure 6 - USB/RS232 Connections

Host PC

USB Connection

RS232 Connection
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As illustrated in the Figure 6, it is possible to connect a push button to the 
Interface Adapter to allow an external trigger signal to be sent to the 
Decoder board. Such a connection must be carefully designed to avoid ESD 
(electrical discharges) to reach the Interface Adapter and/or the Decoder 
board. The following figure shows a diagram with a typical connection for an 
external trigger:

With reference to the following layout, the soldering points (PCB metallic 
holes) are indicated by A and B:

DBC0421 DBC0451

The external trigger signal must respect the following truth table:

TRIGGER STATUS EQUIVALENT ELECTRICAL LEVEL PIN A
Pushed Tied to GND (0V)

Released Pulled up to 3.3V through ~10kOhm resistor



Electrical Integration

20 DSE0421, DSE0451

NOTES
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Chapter 4
Software Features 

The DSE04X1 supports the following set of host interfaces:

• USB-KBD • USB keyboard emulation

• USB-COM • USB serial port emulation

• USB-Composite (Default) • USB-KBD + USB-COM

Please refer to the Product Reference Guide for all configuration labels.

USB KB interface:
1. Basic operation – In the USB KB interface (the default interface for the 

Beta version), the scanner emulates a USB Keyboard. The device enu-
merates as a keyboard, and subsequently delivers all barcode data to 
the PC as if it were actually a keyboard. This means that data is delivered 
to the application which has the “focus” on the PC.

2. Limitations:
• No host command support - Keyboard devices are “uni-directional”; 

that is they send data to the PC, but do not accept commands from 
the PC. This limits the ability to control the module from any applica-
tion running on the PC.

• No ability for module updates – given the uni-directional interface, 
the USB KB interface provides no capability to upgrade firmware or 
configuration through the host interface.

USB-COM driver and how it relates to the two interfaces:
The DL USB-COM driver is supplied by Datalogic, and provides legacy appli-
cations the ability to connect to a ‘virtual’ COM port enumerated by the 
device during connection to the PC. The driver also provides certain config-
uration capabilities when used with other Datalogic software. When used 
with the Composite USB interface, where the device enumerates a ‘virtual’ 
COM port along with the USB KB interface, the USB-COM driver provides the 
connection between special configuration applications and the device. 
Driver selection upon enumeration is controlled by the USB-COM driver’s 
“.inf” file, which contains a list of accepted VID/PID values. The .inf file is 
NOT user-mutable; the USB-COM driver has been certified through the Mic-
rosoft HCK process and cannot be altered by a user.
1. USB-COM interface (interface 47) – When this interface is selected, the 

device communicates through a ‘virtual’ COM port via the DL USB-COM 
driver. All barcodes are passed to applications through this interface. 
The applications must thus handle COM port communication. This may 
be an approach used for any legacy applications that were originally 
developed for use with RS232 Communication ports.

2. Composite USB interface (interface 4D) – When this interface is selected, 
the device enumerates a ‘virtual’ COM port along with the USB KB inter-
face. Barcode data is sent to the PC through the USB KB interface, while 
the USB-COM interface will automatically connect through the DL USB-
COM driver. This port is then available for any configuration or updates 
to F/W that may be required for specific customers, or for the general 
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case of providing new firmware with enhanced capabilities. This process 
is further described below.

3. VID/PID table for both – the following table contains the Vendor ID (VID) 
and Product ID (PID) for each interface:

4. The Datalogic USB-COM driver will be provided for inclusion in the 
host’s image; there will be no need for users to install the driver on the 
host. Any subsequent updates that may become available will be han-
dled through the software update process, if needed.

Firmware and configuration updates:
Firmware and configuration files can be updated on the scanner module 
when the module is in the USB-COM or Composite interface. Updating firm-
ware or configuration is not a common operation and will only be performed 
upon occasions where new firmware is required, or a specific customer 
requires special configuration of the module. 
When an update is needed, the new firmware image is provided by the Data-
logic Technical Support team and a specific communication protocol must 
be used in order to accomplish the task. Please ask the Technical Support for 
further information.
1. Brief description of the software stack – The update of either firmware or 

configuration for the module uses the same process. The update itself is 
performed by Datalogic’s Remote Management software layer, which 
provides an interface to the device through the USB-COM driver. The 
remote management software is always resident on the host but is only 
executed when an update is invoked.

2. Instructions for invoking the update(s) – To perform an update, the fol-
lowing instruction is executed from the command line:
C:\<path> cfirmwareupdate <scanner_name> <”path:file-
name”>

Where:
<path> = the location on the tablet where the Datalogic 
utilities are installed
<scanner_name> = IntegratedImagingBarcodeScanner
<”path:filename”> = the path to the update file+update 
file name

3. Limitations
• The module must be in USB-COM or Composite interface; updates are 

not possible when the module is in the USB KB interface.
• The module should not be in use by any application. Performing an 

update to the scan module should only be done when the module is 
not actively being used by an application. 

• The module should be in an idle state. 

Interface I/F number VID PID
USB OEM 45h 05F9h 121Fh
USB HID Keyboard 35h 05F9h 221Fh
USB-COM (Microsoft) 47h 05F9h 4204h
USB COM / USB HID Key-
board Composite 4Dh 05F9h 4005h

USB HID Firmware Update 
with Aladdin 4Bh 05F9h 5204h
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Chapter 5
Quality and Reliability

Test ID Test Description

1 Shock

Dynamic Shock:
2000 G ± 5% applied to the Scan Engine surface at -30º C and 70º C for a 
period of 0.85 ± 0.05 msec.
2500 G ± 5% applied to the Scan Engine surface at 23º C for a period of 
0.85 ± 0.05 msec.
Vibration:
20 to 80 Hz              Ramp up at 0.04 G2/Hz at 3 dB/octave
80 to 350 Hz            0.4 G2/Hz
350 Hz to 2 kHz       Ramp down at 0.04 G2/Hz at 3 dB/octave

2 Environmental
Storage Temperature: -40° C to +70° C
Operating Temperature: -20° C to +55° C
Humidity (non-condensing) ≤ 95% 

4 ESD

The Scan Engine must be shielded from ESD strikes up to ±15KV with the 
enclosure.
Testing on the Imager Module has been performed at level of 2,5KV on the 
connector. The module was tested inside another host product up to 4Kv 
direct and 8KV air. 

5 MTBF An MTBF calculation has been completed and is shown in Appendix A.
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Chapter 6
Regulatory & Safety

Item Description

Laser Classification

IEC 60825 – CLASS 2 LASER PRODUCT 

Maximum emitted power: 1 mW, Emitted wavelength 630-680 nm
Pulsed source: maximum lamp duration 15ms, repetition rate 16.6 ms

Lamp Standard IEC 62471 Exempt
Radiated Emissions EN 55022 / 2010 

Support Documentation

Support documentation is available on request to assist the ODM in their sys-
tem submittal to Regulatory and Safety Agencies. Some examples of support 
documentation are:
Laser Safety Classification Calculation
Lamp Standard Calculation
RoHS documentation



Regulatory & Safety

26 DSE0421, DSE0451

NOTES



Integration Guide                            27

Appendix A
MTBF Prediction (Calculated)

Product: DSE04X1

System RAMM:

Calculation Method:
• Relex Reliability Studio 2008 (Telcordia Method II Case L1)
• Operating Environment: GM - Ground Mobile
• Dormant Environment: Ground
• Maximum Operating Temperature: 55 °C
• Temperature Rise 7 °C
• Compponent Quality Level: II

System Model:
• All assemblies in serial mode. All assemblies must function for the sys-

tem to work.

DSE0421-R MTBF

Duty Cycle Operating Temperature
25ºC

Operating Temperature
55ºC

100% 147,926 39,085 
50% 276,286 73,172 

DSE0421-R RAMM

Duty Cycle Operating Temperature
25ºC

Operating Temperature
55ºC

100% 0.00493 0.01868
50% 0.00264 0.00998
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Assembly Calculation Criteria:
• All Electronic assembly failure rates calculated from BOM listing using 

Telcordia model.

DATALOGIC HAS DEMONSTRATED A 99% SUCCESS RATE OF MEETING OR 
EXCEEDING OUR PREDICTION BASED ON ACTUAL PRODUCT DEMONSTRATED 
LIFE TEST RESULTS AND ACTUAL FIELD DATA.

Any requests for reliability information on our products are granted with a 
clear understanding that MTBF/RAMM numbers are design targets. They are 
based on all available reliability data from preceding product demonstrated 
life testing and calculated semiconductor failure rates. They do not repre-
sent an implied warranty. As with all reliability numbers, infant mortality, 
early wear-out failures and variations in operating environment are not 
included.

Date: 5-June-2013
Reliability Engineer: D.A. Hershberger
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Appendix B
Mechanical Drawings

This section describes the main mechanical features related to the following key points:

• DSE0421-DSE0451 Overall Dimensions
• DSE0421-DSE0451 Optical features
• DSE0421-DSE0451 Interface Connectors Characteristics and Requirements
• DSE0421-DSE0451_R Overall Dimensions
• DSE0421-DSE0451_R Optical features
• DSE0421-DSE0451_R Interface Connector Characteristics and Requirements
• DBC0421-DBC0451Interface Adapters
• Exit Window Positioning
• Six Positions Cable with Connector
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DSE0421-DSE0451 Overall Dimensions
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DSE0421-DSE0451 Optical features
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DSE0421-DSE0451 Interface Connectors Characteristics and Requirements
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DSE0421-DSE0451_R Overall Dimensions
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DSE0421-DSE0451_R Optical features
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DSE0421-DSE0451_R Interface Connector Characteristics and Requirements 
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DBC0421-DBC0451Interface Adapters
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DBC0421
USB Interface Adapter for micro-USB

DBC0451
RS232 Interface Adapter for EIA<->TTL converison*

(*) a standard Datalogic RS232 cable must be used to connect to host PC
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Exit Window Positioning

For additional information about the Scan Engine, please refer to the DE2011-DL Integration Guide
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Six Positions Cable with Connector
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Six Positions Cable with Connector
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NOTES





Datalogic USA, Inc.
959 Terry Street | Eugene, OR 97402 |USA
Telephone: (541) 683-5700 | Fax: (541) 345-7140

©2014-2017 Datalogic S.p.A. and/or its affiliates. All rights reserved. 
Datalogic and the Datalogic logo are registered trademarks of Datalogic 
S.p.A. in many countries, including the U.S.A. and the E.U. Touch is a 
trademark of Datalogic S.p.A. and/or its affiliates, registered in the U.S.

www.datalogic.com

820099014        (Rev  A)  October 2017

http://www.datalogic.com

	DSE0421, DSE0451
	Table of Contents
	Preface
	About this Manual
	Outline

	Technical Support
	Datalogic Website Support
	Reseller Technical Support
	Telephone Technical Support


	Introduction
	Mechanical Characteristics
	Overview
	Key Parameters
	Dimensions


	Optical Characteristics
	Key Parameters
	Illumination System
	Aiming System
	Reading Performances
	Test Conditions
	Exit Window Recommendations


	Electrical Integration
	Overview
	Host Connector (8 pins)
	Peripherals' Connector (6 Pins)
	HW_TRIGGER Signal
	Software TRIGGER Commands

	Interface Adapters

	Software Features
	Quality and Reliability
	Regulatory & Safety
	MTBF Prediction (Calculated)
	Mechanical Drawings

