% Newlaond

NLS-EM2039 Series
OEM Scan Engine

Integration Guide



Disclaimer

© 2013 Fujian Newland Auto-ID Tech. Co., Ltd. All rights reserved.

Please read through the manual carefully before using the product and operate it according to the manual. It is advised that you

should keep this manual for future reference.

Do not disassemble the device or remove the seal label from the device, doing so will void the product warranty provided by
Fujian Newland Auto-ID Tech. Co., Ltd.

All pictures in this manual are for reference only and actual product may differ. Regarding to the product modification and
update, Fujian Newland Auto-ID Tech. Co., Ltd. reserves the right to make changes to any software or hardware to improve
reliability, function, or design at any time without notice. The information contained herein is subject to change without prior

notice.

The products depicted in this manual may include software copyrighted by Fujian Newland Auto-ID Tech. Co., Ltd or third party.
The user, corporation or individual, shall not duplicate, in whole or in part, distribute, modify, decompile, disassemble, decode,
reverse engineer, rent, transfer or sublicense such software without prior written consent from the copyright holders.

This manual is copyrighted. No part of this publication may be reproduced, distributed or used in any form without written

permission from Newland.

Fujian Newland Auto-ID Tech. Co., Ltd. reserves the right to make final interpretation of the statement above.

Fujian Newland Auto-ID Tech. Co., Ltd.

3F, Building A, No.1, Rujiang West Rd., Mawei, Fuzhou, Fujian, China 350015

http://www.nlscan.com



http://www.nlscan.com/

Revision History

Version

Description

Date

V1.0.0

Initial release.

May 21, 2013




Table of Contents

(g T o =T gl (oY 1T o o o IO PP PP PPPRP PRSP 1
PTOUUCT OVEIVIBW ...ttt ettt ettt ettt a e e et eh e b e e o a e 4o e bt e oot e e e bt e e e bt e e et e e e bt e et e et e e e be e et e e ne e e e 1
DOCUMENTALION SEL......uiiiieietit ettt ettt h et e e e bt e ea e e e h e e e e bt e oh bt e ea bt e ee bt e eab e e e s bt e et e e s et e e eab e e et e e e be e e beeene e e 1
Y41 O OO PUPPR PRI 1
1110 T g F= (o o IO TP PUPRP RPN 2

(g T o] (=T a2 1S3 =11 = L4 o o PP RPN 3
(€1 aT=T = L S L To [U 1T =10 1T ) ST 3

T 3
DU - 1o ol | PO OO PP P P PP PPPRP PRSPt 3
AMDIENT ENVIFONMMIENT. ...ttt ettt e s bt e e bt e o s e e ea bt e e bt e et e e e e e et e e et e e ebe e e beeene e e 3
THEIMAI CONSIHEIALIONS ... ettt ettt e et e et e e e ekt e bt e e b e e be e e ke e be e et e e ene et 3
INSTAIALION OFIENTATION ..eeutiie ittt et e et e ekt e e s e e e e e s b et e e et et e e e b e et e e asbe e e e anbe e e e s nneeeeanbreeennn 3
(O] o] 1102 ST O P PP PP PR PPPPP 4
WWINAOW PIECEMENT ...ttt b e et e s et et e e bt e et e e ettt e b e e et e e e be e et e e ne e e 4
WiINAOW Material @n0 COIOF ........eiiiiiiiiiiiiiie ettt e e e s et e e sb e e e e s sbn e e e s snneeenan 5
ScratCh RESIStANCE AN COBLNG ... ueeiitiieeiiiie ettt et e e et e s s b e e e e e b et e e e b e e e e e nn b et e e anbb e e e snneeesnanes 5
WVINOOW SIZE ...ttt ettt a e e et e ek bt e e st e e e 412 bt e o4k b et e e st et e o1 ab b e e e e s b et e e eabe e e e s nbn e e e e anbneeenan 5
F N 4] oT1=T 0 BN | o PP P TR TP 7
I ST: U= Y PP PP TUPPPPPRPPTN 7
Y (o101 1] o TP PO PR P PP PPPPPPPI 7
TWO-IN-0NE TYPE (UNIL: ITIM) oottt ettt e et e e ettt e e st e e aa b s e e e e b b et e e aab et e e aab s et e e anb et e e eabeneesnbneeeeanbneeennn 7
Imager — SPIit TYPE (UNIL IMIM) oottt e ettt e e e e e o bbbt et e e e e s et bbbt e e e e e e e e habb b e et e e e e aannbbeeeeaeeeaannnes 9
Decoder Board - Split TYPe (UNIt: MIM) .ot e e e e e s et e e e e e e s e anbbr e e e e e e e eanbbbeeeeaeeeaannnes 11

Chapter 3 EIECtriCal SPECITICALIONS ..ottt et et e st e e st e e ek b et e e ab et e e e b b e e e abbe e e s anbn e e e s nreee s 13
oL ST U o] oAU P PP PP PPPRPO 13
RIPPIE INOISE ...ttt oottt e oo+ ook a ettt e e e e e oo s a bt e et e e e e e e a bt be e e e e e e e e am b bbb e e e e e e e e e nnbbbeeeeeeeeannbbneeeaeeeaannte 13
(DO O g F= 1= Tox (=T 15 (o SOOI 14

(@] o 1= ol 1T aTo Y o] | = To [ I T OO PO P PP PP OUPPPRPUPRPN 14

FTO I R = To 01T g=T001=T o1 PO TP T PO PP PP TPPPPPPI 14



(Of =T o) (= A ] =T - Lot =1 TP PP PSPPI 15

CONNECHIONS & PINOULS ...ttt et e e e st e e e et e e s b et e et et e e ab e e e e e bn e e e ek b e e e e anne e e e s nnneeeeannneeenan 15
B I Y PP PP PP P PP PPPPPPPPPOPPPPRPPIRE 16

L8 1S = J TP PP PP PPPR T PPPPPPRPP 17
IMICIO USB ...ttt ettt e ettt et e e ket e bt e b et e b et e bt e bt e ekt e bt en e nbr e e nnr s 17

HOSE INTEITACE CONMMECIONS ... .eeiiiitiee etttk e et e ekt e e e s et e e et et e ek e e e e e as b e e e s s e et e e s e e e e snnn e e e e nr e e e e nnnees 18
D o e O O] o =t o (OO SRR PP PP PPPR 18
MICTO USB COMNECION ...ttt ettt et e bt e bt ekt e e bt e ket e b et et et e be e e ebneebneesaneennneas 19
EXEEINAI CIFCUILS ...ttt ettt h e h ettt e ekt h e e e bt e ek bt eeh bt e eh bt e ee e e eh bt e eas e e e b bt e et e e s b e e nan e e snneenane e e 20
GOOU REAU LED CICUIL ...eeeeiiteie ettt ettt et e ekt e et e e st e e ekt e e s s et e e s s et e e asbn e e e aane e e e s nnneeeeannneeenan 20
27=T=T o 1T o O (o U | T PO TP T PP PUPPPPPPPPP PRI 20

S (=TT oI foTo L I I I (o] B RSP 21
LT R U« B (o]0 ST RR 22
B[ [ (=2 S O (o | T PP PP PP UPPPRPTPRIN 22
Chapter 5 DEVEIOPMENT TOOIS ...cciiiiiiiiiiieeie ettt e et e e s et e e ek et e e s e et e e aa b et e e ek b e e e e anb et e e sabb e e e abb et e e nnbneeesbreeeas 23
BV K 23






Chapter 1 Introduction

Product Overview

NLS-EM2039 series OEM scan engines, armed with the Newland patented WIM&’, a computerized image
recognition system, bring about a new era of 2D barcode scan engines.

The EM2039s’ decoder chip ingeniously blends UWIM& technology and advanced chip design &
manufacturing, which significantly simplifies application design and delivers superior performance and
solid reliability with low power consumption.

The EM2039s support all mainstream 1D and standard 2D barcode symbologies (e.g., PDF417, QR
Code M1/M2/Micro and Data Matrix) as well as GS1-DataBarTM(RSS) (Limited/Stacked/Expanded
versions).

Documentation Set

Documents related to the EM2039 include:

NLS-EM2039 series Embedded 2D Barcode Scan Engine Describes how to integrate the EM2039.
Integration Guide:
NLS-EM2039 series Embedded 2D Barcode Scan Engine  Explains how to use and program the

User Guide: EM2039.

NLS-EM2039 series Embedded 2D Barcode Scan Engine Gives a general description of the EM2039

Datasheet: along with its technical specifications.
Aimer

The EM2039 has a view finder that projects an aiming beam to help the user to position the target
barcode within the engine’s field of view to increase scan efficiency. The aimer can be programmed On or
Off. It is advisable to turn it on when scanning barcodes.



[llumination

The EM2039 has two red LEDs (wavelength: 625+10 nm) for supplementary lighting, making it possible
to scan barcodes even in complete darkness. The illumination can be programmed On or Off.

Since red light is used as illumination and the engine’s lens imaging system is coated with AR film which
has obvious anti-reflection effect against red light, the engine shows better reading performance on
barcodes printed in non-red colors. For applications involving red barcodes, it is advised to use non-red
supplementary lighting. The user can conduct some tests to determine the proper wavelengths to be
used.




Chapter 2 Installation

General Requirements
ESD
ESD protection has been taken into account when designing the EM2039 and the engine is shipped in

ESD safe packaging. Always exercise care when handling the engine outside its package. Be sure
grounding wrist straps and properly grounded work areas are used.

Dust and Dirt

The EM2039 must be sufficiently enclosed to prevent dust particles from gathering on the imager and
lens. Dust and other external contaminants will eventually degrade the engine’s performance.

Ambient Environment

The following environmental requirements should be met to ensure good performance of the EM2039:

Operating Temperature -20C to 60°C
Storage Temperature -40°C to 80C
Humidity 5% to 95% (non-condensing)

Thermal Considerations

Electronic components in the EM2039 generate heat during the course of their operation. Operating the
EM2039 in continuous mode for an extended period may result in an increase in temperature inside the
engine. The following precautions should be taken when integrating the EM2039:

< Reserve sufficient space for good air circulation during design.

<~ Avoid wrapping the EM2039 with thermal insulation materials such as rubber.



Installation Orientation

Fig. 2-1 illustrates a front view of the EM2039 after installation.
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Optics
Window Placement

The window should be positioned properly to let the illumination and aiming beams pass through as much
as possible and no reflections back into the engine (reflections can degrade the reading performance).

The window should be mounted close to the front of the engine (parallel). The maximum distance is
measured from the front of the engine housing to the farthest surface of the window. Avoid unwanted
reflections and use thin material for window so as to reach better reading performance. As shown in Fig.
2-2, the distance from the front of the engine housing to the furthest surface of the window should not
exceed 3mm and the distance from the front of the engine housing to the nearest surface of the window
should not exceed 2mm.

<2mm

< 3mm

Fig. 2-2

If the window is required to be in a tilted position, the above distance requirements should be met and tilt
angle should ensure no reflections back into the lens.




Window Material and Color

Wavelengths of illumination and aiming beams should be taken into consideration when choosing window
material and color, to achieve the possible highest spectral transmission, lowest haze level and
homogeneous refractive index. It is suggested to use PMMA or optical glass with spectral transmittance
over 90% and haze less than 1%. Whether to use an anti-reflection coating or not depends on the
material and application needs.

Scratch Resistance and Coating

Scratch on the window can greatly reduce the performance of the EM2039. It is suggested to use

abrasion resistant window material or coating.

Window Size

The window must not block the field of view and should be sized to accommodate the aiming and
illumination envelopes shown below.




llumination & Aiming

[llumination Envelope

Aiming Envelope

lllumination Envelope
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Aiming Envelope

[llumination Envelope

Fig. 2-4




FOV

FOV Envelope

Fig. 2-5

FOV Envelope
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Ambient Light

The EM2039 shows better performance with ambient light. However, high-frequency pulsed light can

result in performance degradation.

Eye Safety

The EM2039 has LEDs that create the aiming and illumination beams. These LEDs are bright, but testing

has been done to demonstrate that the engine is safe for its intended application under normal usage
conditions. However, the user should avoid looking into the beam.




Mounting

The EM2039s provide two-in-one type (imager and decoder board assembled on an L-shaped bracket)
and split type (imager and decoder board separated) to cater for different mounting needs. For the
two-in-one type, the user can simply mount the EM2039 on the target device. The two-in-one type is easy
for integration and is suitable for devices with enough space inside. For the split type, the decoder board
and the imager should be separately mounted and connected with an FFC cable. The split type is more
flexible for integration and suits devices with smaller space inside.

The illustrations below show the mechanical mounting dimensions for the EM2039s. The structural
design should leave some space between components and provide sufficient space for FFC cable.

Elements listed in previous sections should also be taken into consideration when integrating the
EM2039.
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Imager - Split Type (unit: mm)
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Right View
- 13. 05+0. 3.»

]
Lk

Fig. 2-13

Decoder Board - Split Type (unit: mm)
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Back View

Right View
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Chapter 3 Electrical Specifications

Power Supply

Do not power up the EM2039 until it is properly connected. Be sure the power is cut off before connecting
a flexible cable to or disconnecting a flexible cable from the host interface connector. This could damage
the engine.

Unstable power supply or sharp voltage drops or unreasonably short interval between power-ons may
lead to unstable performance of the engine. Do not resupply the power immediately after cutting it off. The
minimum interval must exceed 500ms.

Ripple Noise

The ripple noise of power supply should be within 50mV (peak-to-peak).

14



DC Characteristics

Operating Voltage

T=23°C
Parameter Minimum Typical Maximum Unit
Operating Voltage VIN 3.0 3.3 55 \
lop - 425 - mA
Current (@3.3V) lidle - 11 - mA
lLow power - 35 - mA

I/O Requirements

VDD=3.3V, VSS=0V, T=23°C

Parameter Minimum Maximum Unit
VIL -0.3 0.2*VDD Y,
VIH 0.7*vDD VDD+0.3 \%
VOL - 0.4 \%

VOH VDD-0.4 - Y,

15



Chapter 4 Interfaces

Connections & Pinouts

The EM2039 is equipped with 12-pin FPC connector and Micro USB connector.
< 12-pin FPC connector can be used as TTL-232 interface or USB interface.
<~ Micro USB connector can only be used as standard USB interface.

Fig. 4-1 illustrates the positions of 12-pin FPC connector and Micro USB connector on the EM2039’s
decoder board, as well as the pin layout of FPC connector.

See the following TTL-232 and USB sections to learn about the pinouts of FPC connector.

&)

CHEE) (]
B B0

PIN1 Micro USB

12 PIN FPC

Fig. 4-1
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TTL-232

The table below describes the pin functions of FPC connector used as TTL-232 interface.

PIN# | Signal Name I/O Function
1 232INV 0O Output: High = TTL-232 interface; Low = USB interface
2 VIN - Power: supply voltage input
3 GND - Ground: power and signal ground
4 RXD I Input: TTL level RS-232 receive data
5 TXD (@] Output: TTL level RS-232 transmit data
6 nCTS I Input: TTL level RS-232 clear to send
7 nRTS (@] Output: TTL level RS-232 request to send
8 PWRDWN (@] Output: Active high = scan engine is in sleep mode
9 NnBEEPER 0O,od Output-Open Drain: Beeper output
10 nGoodRead 0O,od Output-Open Drain: Good read LED output
11 nWAKE I Input: Active low, wakes the engine from sleep mode
12 Trig | Input: Active low, signal used as trigger input to activate the

engine to start a scan and decode session

17




uSB

The table below describes the pin functions of FPC connector used as USB interface.

PIN# Signal Name /0 Function

1 232INV 0O Output: High = TTL-232 interface; Low = USB interface

2 VIN - Power: supply voltage input

3 GND - Ground: power and signal ground

4 D- le] Input/Output: USB D- signal

5 Reserved - Pin function reserved

6 D+ le] Input/Output; USB D+ signal

7 Reserved - Pin function reserved

8 PWRDWN (@] Output: Active high = scan engine is in sleep mode

9 NBEEPER 0O,od Output-Open Drain: Beeper output

10 nGoodRead 0O,od Output-Open Drain: Good read LED output

11 nWAKE I Input: Active low, wakes the engine from sleep mode

12 Trig | Inp.ut: Active Iow, signal used as trigger input to '
activate the engine to start a scan and decode session

Micro USB

The Micro USB connector on the EM2039 is a standard connector and can be used accordingly.

18



Host Interface Connectors

The EM2039 is equipped with 12-pin FPC connector and Micro USB connector.

12-Pin FPC Connector

The EM2039 uses an FFC/FPC connector (CF20121VORO-LF) manufactured by CviLux.
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Micro USB Connector

The EM2039’s Micro USB connector is a standard connector and can be used accordingly.
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External Circuits
Good Read LED Circuit
The circuit below is used to drive an external LED for indicating good read. The left part shows internal

Good Read LED driver circuit on the decoder board and the right part shows external circuit that users
may utilize in actual application. The nGoodRead signal is from Pin 10 of the 12-pin FPC connector.

VIN
_ nGoodRead
—T~ C7 R3
RO 15K 33pF 1K
Q8
Sl Lol MMBT3904T
D1
\:{LED
= v A
Internal LED Driver Circuit GND GND External Circuit
Fig. 4-4

Beeper Circuit

The circuit below is used to drive an external beeper. The left part shows internal beeper driver circuit on
the decoder board and the right part shows external circuit that users may utilize in actual application.
The nBEEPER signal is from Pin 9 of the 12-pin FPC connector.

o nBEEPER VIN
~—T~ Co6 Bl
RE8 135K 33pF
PWM BUZ Q7 TDS
Lol LD MMBT39047 BAT760 [Fcp
6
10R.
. v
Internal Beeper Driver Circuit D Sl External Circuit]
Fig. 4-5
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Sleep Mode LED Circuit

The circuit below is used to drive an external LED for indicating that the engine is in sleep mode. The left
part shows internal Sleep Mode LED driver circuit on the decoder board and the right part shows external
circuit that users may utilize in actual application. The PWRDWN signal is from Pin 8 of the 12-pin FPC
connector.

Users can adjust the external circuit and its function as per actual needs, on condition that the external
circuit matches the internal circuit.

VIN
VDD
R40 Q10
R41 \/\/\/—>—|< y
00K e MMBT3904T
PWRDWN
T~ C5 R39 < R38
R7 13K 33pF 470K < 470R
: ; Q6
E MMBT3044T
D2
\\LED
Internal LED Driver Circuit GND GND External Circuit V
GND
Fig. 4-6
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Wake-up Circuit

The circuit below is used to wake the engine from sleep mode. The right part shows internal driver circuit
on the decoder board and the left part shows external circuit that users may utilize in actual application.
The nWAKE signal is from Pin 11 of the 12-pin FPC connector.

Users can adjust the external circuit and its function as per actual needs, on condition that the external
circuit matches the internal circuit.

VDD
S2
i _-?|431 | L2 NRST R75.0, [&Q3
a A - NWAKE N3906
B3F-4000 CBW1608/60R
'C5 'C6 nWAKE . A WKUP_TRIG
s ] 1000k 100pF RYAM 5K ! R
== 69
c3T— 40K
== 33pF
External Circuit Internal Driver Circuit =

Fig. 4-7

Trigger Circuit

The circuit below is used to provide the engine with an active low signal to activate a scan and decode
session. The right part shows internal driver circuit on the decoder board and the left part shows external
circuit that users may utilize in actual application. The nTrig signal is from Pin 12 of the 12-pin FPC
connector.

Users can adjust the external circuit and its function as per actual needs, on condition that the external
circuit matches the internal circuit.

VDD
Q2
2N 3906
, S8 5 L1 . .
——n a - AN o NTrig NTrg o - y 7420, NWAKE_MCU
T 7] CBW1608/60R R BK RAY
B3F-4000 —C3 C4 C28 C2—C
100pF 100pF | 33pF EOOnF. inF R34
OK
= = = Z
External Circuit Internal Driver Circuit =

Fig. 4-8

23




Chapter 5 Development Tools

The EM2039’s development tools include both software and hardware and can be utilized for engine
performance evaluation, application development and engine configuration.

EVK

The EVK is provided to help users to test and evaluate the EM2039, which contains beeper & beeper
driver circuit, LED & LED driver circuit, trigger & reset buttons, TTL-232 to RS-232 converter & TTL-232
to USB converter, RS-232 & USB interfaces, etc. The EM2039 can be connected to the EVK via a 12-pin
FFC cable type 1 (contacts on the same side). Either USB connection or RS-232 connection can be used
when connecting the EVK to a host device.

QuickSet / uExpress

A bunch of software such as QuickSet and uExpress is provided to assist users in application
development and function settings for the EM2039 under Windows.
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