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Chapter 1 About EP9000

1.1 Introduction

The EP9000 is an area image engine for barcode reading. It includes eight illumination
LEDs, two Good Read LEDs, one 12-pin FPC connector and two 8-pin box connectors.

The EP9000 contains:

*1 Cmos sensor
8 lluminatonLED
*6 Indicator LED

Figure 1-1 System Block Diagram:
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1.2 lllumination

The EP9000 has eight LEDs for supplementary lighting, making it possible to scan barcodes
even in complete darkness. The illumination can be turned On or Off.

1.3 Good Read LED

There are 6 LEDs for Good Read notification. During scanning, and once the EP9000
decodes, the green LED will be on. The Good Read LED can be turn on or turn off though
scanning program barcode and the time duration of notification can be programmed though

serial command or program code barcode. For more detail, please refer to user program
manual.



2.1 Introduction

Chapter 2 Installation

This chapter provides information about installing the EP9000, including physical and
electrical information, considerations, and recommended EP9000 window properties.

A! Warning: Do not touch the imaging lens when installing the scanner and avoid the
thumbprint remaining on the lens.

A! Warning: Be careful not to touch the lighting LED during handling. Improper handling
can damage LED and lenses.

2.2 General Requirements

ESD

The EP9000 has been designed to protect against static electricity, but due to

module volume limitations, the static protection of some signals with the client
interface cannot be handled in place, such as the use of the scene on the static

protection level requirements are higher, the customer needs to consider the

static protection design on the relevant interface. The module uses anti-static

packaging, but in the process of unsealing and use still need to pay attention to

anti-static measures, such as the use of ground wristbands and other measures.

Dust-proof and anti-fouling

The EP9000 must be sufficiently sealed during storage and use to prevent dust, particles or
other contaminants from gathering and sticking to components such as lenses, circuit boards,
LEDs, etc. Dust particles or contaminants can degrade engine performance and even affect

engine use.

Environment

The normal use of the EP9000 is subject to the environmental requirements in the table below.

Table 2-1:

Operating Temperature

-40C to 70°C




Storage Temperature

-40°C to 75°C

Humidity

5% ~95% (Non-Condesing)




Heat dissipation

Embedding the EP9000 in any product requires heat dissipation design. There are several
high-power devices (e.g. CPU, CIS, LEDs, DC/DC, etc.) on the EP9000, reading the scanner
that emit a lot of heat when working continuously. The local temperature rise of the EP9000
may increase when working continuously at full speed. When the ambient temperature is high,
the image noise of the image sensor will be increased, the image quality will be reduced, and
the reading performance will be affected.

When integrating applications, the power consumption and heat of the EP9000 can be

reduced as follows:

® Avoid using LEDs for long periods of time in a continuous mode of operation.
® Designed to reserve space for the EP9000 to form natural or forced currents.
® Avoid tightly wrapping the EP9000 with insulation such as rubber.

Optical
Do not expose the external optics of the EP9000 to any extemal forces.

Do not pinch an extemal optical component of the engine by hand, which may cause too much stress at the
mechanical connector, which may cause its fixing components to fail, such as a broken device or a broken cable.



2.3 EP9000 Dimension (: mm)
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2.4 External Design

Note: Optical analysis of the housing design ensures optimum scanning or imaging performance.

Design the engine housing so that the aiming and lighting systems do not reflect internally.
Reflections from windows or shells can cause problems. For special window tilt angles, these
reflections bounce from the top or bottom of the housing and reach the engine. Do not place bright
objects around the engine to prevent the tilted window from being reflected into the engine's field of
view and appearing in the captured image. Consider using a black matte material inside the bezel
or housing.

10



2.5 Optically relevant

2.5.1 Window positioning

The window is a transparent medium mounted in front of the EP9000 scanner that separates the
inside and outside of the product and preserves the light path for the scanner to read the barcode.
The window should be placed so that the illumination beam and aim beam are ejaculed as far as
possible and to prevent reflections from entering the engine. If the lighting beam is reflected into the
engine, the engine's readability performance is reduced.

The window should be installed as close as possible to the front of the EP9000, and a-Omm.,

2.5.2 Window material and color

Window material must be clear. Use only cell-cast plastics or optical glass. PMMA, ADC and
chemically tempered glass are recommended. Window material selected for the engine should meet
or exceed the specifications specified in Table 2-2.

* PMMA (Cell-cast acrylic): When fabricated by cell-casting, has very good optical quality and low
initial cost, but surface must be protected from the environment due to its susceptibility to attack by
chemcials, mechanical stresses, and UV light. Reasonably good impact resistance. This material can
be laser-cut into odd shapes and ultrasonically welded. « ADC (CR-39): A thermal-setting plastic
produced by the cell-casting process. Excellent chemical and environmental resistance. Quite good
surface hardness, and therefore does not have to be hard-coated. Reasonably good impact
resistance. This material cannot be ultrasonically welded. « Chemically tempered glass: Glass is a
hard material which provides excellent scratch and abrasion resistance. But unannealed glass is
brittle. Increased flexibility strength with minimal optical distortion requires chemical tempering. 9
Glass is hard to be cut into odd shapes and cannot be ultrasonically welded.



Sheet 2-2:

Specification Description
Thickness 0.8-2.0mm
Wavefront Distortion PV maximum: 0.2A RMS maximum: 0.04A
Clear Aperture 1.0mm to edges
Surface Quality 60-20 scratch/dig

Pay extra attention to the wavefront distortion when using plastic materials. Colored windows are not
recommended if the engine is used to scan barcodes on moving objects.

2.6 Coatings and Scratch Resistance

2.6.1 Anti-reflection coatings:

Anti-reflection (AR) coatings can be applied to window surfaces to reduce reflected light from the window
back into the engine. But they are expensive and have poor abrasion/scratch resistance.

2.6.2 Polysiloxane coatings:

Polysiloxane coatings can be applied to plastic surfaces to increase the surfaces’ abrasion and scratch
resistance.

Scratch on the window can greatly reduce the performance of the EM20-80. It is suggested to use
abrasion resistant window material or coating.

2.7 Window Size

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

Horizontal:
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2.8 Ambient Light

The EP9000 shows better performance with ambient light. However, high-frequency pulsed light can
result in performance degradation. ,

2.9 Eye Safety

The EM20-80 has no lasers. It uses LEDs to produce illumination beam. The 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.

Chapter 3 Electrical Specifications

3.1 Power Supply

Do not power up the EP9000 until it is properly connected. Be sure the power is cut off before connecting
a cable to or disconnecting a cable from the host interface connector. Hot-plugging could damage the

engine. Make sure that the FFC cable is horizontally inserted into the connector when connecting the
engine’s 12-pin connector to the host. Improper cable installation or unstable power supply or sharp

13



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.

3.2 Ripple Noise

To ensure the image quality and engine performance, a power supply with low ripple noise is needed.

3.3 DC Characteristics

3.3.1 Operating Voltage / Current
Sheet 3-1 (T=237C)

Parametr Description Minimum Typical Maximum Unit
Operating Voltage VIN (12-pin FPC Connector) 4.5 5 16 \%
VIN (4-pin Box Connector) 45 5 16 v
Operating Current 182 20 220 m
Current (@5.0V) 9 A
Idle Current 55 60 66 2

14



3.3.21/0 Voltage

Sheet 3-2
VDD=3.3V, VSS=0V, T=23°C
Parameter Minimum Maximu Unit
m

VIL -0.3 0.8 V
VIH 24 3.6 V
VOL VSS 0.4 Vv
VOH 2.4 VDD Vv

3.4 Timing Sequence

Power Up and Power Down Timing Sequence

B o

vob

Serial
Communication ! | | ] a

USB
Communication

Kl‘li‘l

1. In the diagram above, it takes A+B (about 940ms) for the engine to power up: A is reset
time (about 280ms), B is time needed to start the engine (including bootloader execution,
kernel boot and decoding chip initialization). The engine is ready to receive commands via
its serial/USB port after the power-up sequence completes. 2. C is the time it takes to power

15



down the engine (during power-down, all voltages in the engine ramp down, with all
communication stopped and all signals at a low level). To ensure that all voltages are fully
down and signals on the interfaces at a low level, the minimum interval between removing
and resupplying the power must exceed 700ms.

16



Chapter 4 Interfaces
4.1 Interface Pinouts

The physical interface of the EP9000 consists of a 12-pin FPC connector and two 8-pin box
connectors:,

-12-pin FPC connector can be used as TTL-232 interface or USB interface.
One 8-pin box connector can be used as standard USB interface and the other as RS-232
interface

7 Nt "

12
H 12-PIN FPC
B ewimm
s 1B
O O
8-PIN .M.'/
F HA
8

17



4.2 EP9000 Interfaces Pinouts

4.2.1 12-pin FPC Connector

Signal
PIN# 110 Function Remark
Name
1 WG-DATAO O Wiegand data 0
2 DLED @] Good Read LED Output
3 NC Reserved
4 Buzz O Beeper Output
5 FLED-PWM O LED Output
6 WG-DATA1 O Wiegand data 1
7 GND Power Supply Ground
8 USB-D+ I/O0 USB D+ Signal
9 USB-D-- I/0 USB D- Signal
RS232- RS232 receive data/TTL232
10 RXD/TTL-232- receive data/ RS485 data B
RXD/RS485B-
RS232- RS232-TXD/TTL-232-
11 TXD/TTL-232- 0] TXD/RSA85A-
TXD/RS485A-
12 POW_IN - 5V Power Supply

18



4.2.2 8-PIN Box Connector

PIN# Signal /O Function

1 POW_IN 5V Power Supply Input

, GND Power Supply Ground
RS232-RXD/TTL- RS232-RXD/TTL-232-

3 232-RXD/RS4858B- RXD/RS485B-
RS232-TXD/TTL- RS232-TXD/TTL-232-

) 232-TXD/RS485A- - TXD/RS485A-

5 USB D+ /O USB D+ Signal

6 USB D- /0O USB D- Signal

7 WG _DATAT O Wiegand 1

8 WG-DATAQ O Wiegand 0

Notice: EP9000 serial is RS232 electric level.

19



- 20 —Connector/Cable Specifications (Unit: mm)
12-pin FPC connector and two 8-pin box connectors.

4.2.3 12-PIN FPC Connector

| ININENN NI NINININER NN 1 Mterio

1.1: Housing: PA46 UL94-VO Color:Nature.
1.2: Contact: C5191—-H T=0.20+0.01. —1

1.3: LEG:  C2680-H T=0.25+0.01.
TEy0£0.05 kv 2Plating
PV 2.1: Contoct: Gold flash over Nickel.

2.2: LEG: Gold flash over Nickel.
B 8DV 3 Roting: g

——————C=0.50K(N-1 )-@)V—|
|

ﬂ:ﬂq"l':‘
1 M I"

|
S]
0. aoo-—

3.1: Operating Voltage: S50V AC/DC.
3.2: Current Roting: 0.5A4 AC/DC.
3.3: Operating Temperature:—40°C~+80°C.
4.Mark"V/"is the important dimension
5.Pater Number:
FPCO511-XXRL-TAG

LPLATWG:GF ¢
PACKAGING
TA-EMBOSSED TAPE
TU-TUBE
RIGHT ANGLE(DOUBLE-FACE CONTACT) |
NO.OF CONTACTS

——————— SERIE NUMBER

L PIICH=0.5MM
FPC_SERIES D

PORT| Dimension PORT]| Dimension

0.75£0.03 NO| A B D NO[ A B D

[
m M0

-

i

I3

=

3.55£0.03
@<

410£0.05—|
WA
[———— -

N=0.20£0.01 8§ .500Pitcn(Td)
02 GGz 61 &2 G1 G2 Cikpny 4 SECTION X-X 04P [4.10 | 3.25[ 2.60] 25P [14.60]13.75[13.10}
L G2 KO, C1 A KR, 05P [4.60 [ 3.75] 3.10] 26P [15.10[14.25(13.60)

oA Feme—T 06P [5.10 | 4.25| 3.60| 27P |15.60|14.7514.10
& 07P|5.60 | 4.75| 4.10| 28P |16.10 15,2314.50

Qo Q
22 08P [ 6.10 | 5.25 | 4.60] 29P |16.60 15.7315.10
T 15.60

09P | 6.60 | 5.75] 5.10] 30P [17.10]16.2
0P| 7.10 | 6.25] 5.60] 31P |17.60|16.75(16.10
11P | 7.60 | 6.75 ] 6.10] 32P [18.10]17.2516.60)
12P | 8.10 | 7.25 | 6.60] 33P [18.60]17.75[17.10)
13P [8.60 | 7.75| 7.10] 34P [19.10]18.25]17.60,
14P |9.10 | 8.25 | 7.60] 35P [19.60]18.75[18.10]
15P | 9.60 | 875 | 8.10] 36P |20.10]19.25[18.60)
16F [10.10] 9.25 | 8.60] 37P |20.60]19.75/19.10)
17P [10.60] 9.75 | 9.10] 38P [21.10|20.25(19.60)
18P [11.10]10.25] 9.60] 39F |21.60|20.75/20.10
19P [11.60]10.75]10.10] 40P |22.10[21.25|20.60
20P [12.10]11.25]10.60] 41P |22.60|21.75|21.10| ©
21P [12.60[11.75[11.10] 42P [23.10{22.25{21.60|
22P [13.10]12.25(11.60] 43P |23.60|22.75/22.10)
SECTION Y=Y SECTION 7-2 23P [13.6012.75]12.10] 44P [24.10[23.25[22.60—
24P [14.10]13.25|12.60] 45P |24.60|23.75|23.10)

]
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TOLERANCE UMLESS SPECIFIED .
47157 .BY: -
" e e —|DATE4/15'1{ DAR.BY MATERIAL "

X +035 _[X XX |SCALE: 1:1 | CHK.BY: FINISH:  ———
EE T AL T CH.BY @G [TITLE: Fpcospitch1zn km aiasis  |REM.
XKE_+0.05 | .x¢ xx__|UNIT: mm | APP.BY: PART NO: ——— [DWG NO. FPCO511—xRL-TAx [B

1 2 3 | 4 [ 5 | 6 7 [ 8

Figure 4-2
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4.2.4 8-PIN RS232 Box Connector

21

1 | 2 | 3 1 4 I 5 ot 1 .8
- [rev.| eow. wo. | oescemon [ appo.
RoHS Compliant L ———
C+0.20 |
- ‘ SPECIFICATION
T i I 1 Contact resistance: =10mQ
[Ie} e 2 Insulation resistance: =1000M%Q
g S 3 Rated voltage: 100 V AC DC
g H 4 Rated current: 2.0 A AC DC
~ : : = 5 Withstand Voltage: 800V AC/minute
r'i‘" J U w U U U ]. o 6 Temperature Range:—40°C~ +1057C
=4
L -—00.50+0.02 ORDER [HFORMATION:
~——=r—2.00£0.10 BOE0.1
——A+0.15 i A2001AWR-#s~]
- | PART Ba.
Circuit 1 | B, OF CIROUTTS:
le~18
o /— | PLASTIC TERDAL:
< A 1.50£0.10 o
: g B
g L e e e i
Lo ; Circuits I B C
T— + .00 | 4.80 | 8. 00
BEde g = 2 il "%' 80 ﬁ'%
s 9 @ 05 [ .00 10,80 [ 11.00
i3 : 4 W —iL 05 [ 10.00 [ 12.80 [ 16.00
g = l 07 [ 12.00 [ 14,50 [ 18.00
(R 2.00£0.10 _.Q% g‘g%___é.hg%_ 2257-515
| A$0.15 : 1.60%0.10 B.00 [ 20,80 | 21.0
20.00 [ 22. 80 [ 26. 00 |
SUGGESTED PCB LAYOUT 22.00 | 24,80 | 28.00 |
(COMPONENT SIDE) 3| 24.00 | 96,80 | 30.0
4 20.00 [ 28.80 | 32.0
5 28.00 [ 30.80 | 34.0
[ 30.00 [ 32,80 | 36.0
Tel Ilodll Name: 2. 00mm PITCH 90* WAFER-SMT TYPE Drawn: 013. 01. 01
ﬂl ﬂ.g [Model No: A2001AWR—+s—F2MA—+ BEmI
— @ | Solder Tab [ 2 | Phosphor Bronze [ Tinplated | x.mtuiml = [smm.m] | o) Checked: 3K )
@ | Contacts [ 216 Rrase Tin-nlatad Angle £3.0* -@ : MISIMIN‘,!
Figure 4-3




4.2.4 12-PIN FPC
A 12-pin cable can be used to connect the engine’s 12-pin FPC connector to a host device.

0 I g I E] T 3 [ H I % I 3 7 I i
™ R 100K TAR REV. | DESCRIPTION | DATE [T (L LITTiN] LENLE
Customer Part N0. : (), 5#12P#1] 1418/
0.5412P+ 170845 4/4/8/8 | e [ A :[Ajg.n‘
1
E 8 STRUCURE 3
& st : | s2 | NO. TEMNAME SPECIFICAION REMARK|  PART NO.
_; (@ | rer msmam XFEEI¥ UL 20861(B0um) | 105* .60V 13111-1121
P E”?m % @ PET SR T UL 20861(60um) 105° ,60v 13111-1021
2| g —afe 3 — (@) | srasEn v mme E®Olve) 225 um T 13304-0801
| # wacy | 0035 £0,005
13211-0301
@ &% Cw) | 0.30 £0,03 .
3 E
;[ IL )
» -~ Ttom A Specification A (i
i 5 . of conducters sy N |12
u el ] E
B BME Sp | 5.5£0.07
|._B1 J\®\® \@ @ = | gl T | 1704£2.0
5 oen & Insulation Length skl 1L | 162420
640.5 Margin Width B wse 12/0. 50.07
W 12
Tatal Width B W
@ ol i -
| — = e = =— Strip Length EMKE S1
= e A
BT el
f £ B.0+1.0
¢ ] R IS B2] 8.041.0 ¢
= L
DATAIL A BomsE b | <03
p 3 RO.Z MAX TYP. Bl /
i RO.2 MAX TYP. ¥ T r - PRI
L r0.2 Tve. 3] o [‘,_RU.Z MAX TYP. arminzl thickness WARE T |0.3220.03
F * P Thickness insulation SR ST | 0.15£0.08
T i:%;f-ﬂ =
i} W L
8 & % 3076
Wi & W 0’ 3 AR
B e s
FEITT BE| Mokt SRR 6hA.
e }RE 3R RotSHAE.
AR 4-1420.1 B L]
= e A 4108
— 4-2.840.1 [
EEaT = 4=5.00.1
x ¥ A 2 i a- \
A
& w5l T e — o v les B IRERETRIEERAT),
SCALE 5:1 1. $E-HH A ATROBSIES MBI, oo s002 XX £0.4° [m PART NO 64245-1227-1705
E W : 2. A HYSGSERITS AR ICP-AESEE . [ONTI] STz TRANTNG N0, Sarer| TITLE
B e e @-5 W07 [TwT FRC 0,58 12 PT TYPE
0 | 9 | ] [ 7 | 6 5 & [ 3 | F | 1

Figure 4-4
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4.2.5 8-PIN USB box cable

A 8-pin female cable can be used to connect the engine’s 8-pin box connector (male) to a host

device

| 7
P EERE 5 EOAE

B

1200£15

(

@

3= i L) i
= 1.25%4F x
B
i %
o s —
A T;f& 53 1991k (19/0. 0BTSH250D) ——, 10N
P 4 e B £ \
e a4t 1 1 1 4 (42//0. DBTS+2500)
n
B Hfn | 2 2
g g 3 3 E
= a4 4 =
g Hbm e i
HAES

1. BB AR AT A

2. R SFARCOM:
i 3. s TH 41 :DC300V, 20MQ min @ |apINEL Fird 1PCS [ 1254w E

i He : AC300V, Iminute, 1mA max (%) ?EJH- 1. 2m [ULZPZ5 24%e2C02831P B AL DB PVCSHERODS. 031

5. J5 il Fe B8 B A X F0. B50hm. gg PVC il 13\; H0PfEdEE B g:

6 JEMMGAR TI00%, [FILO0, 350cHEAEE, nos ";“é‘,i‘ 2 [IBCS | USB ’V\‘-@;ﬁ
(| 7 = A it -

B000MHE IS ThEEIE R . Rt Az ;{’ e #1 TS £

T, A S R S ShiNae 1, PRANS. 5T, 2 oM AR e LA g

2 i o P % A x 0.

Z?hil_'(:j. _l_lxﬂ-‘ﬂlr Y4710, MU 020, 01kg/em? |, W8I < E0 15 0 &) [ER TERE

F 2AHIF R LIS %D 10 %= 7 F
T ter 0 M F EZERGNEERR:
[SB AZ [HJ-ADGT R S i s~ mm] ; [A/0]1/1
BE ER%T Cx < CR0.5° | B 6 BT e
1 [ z [ e T I S ISOPOINY B 3 | | B

Figure 4-5
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4.2.6 8-PIN RS-232 Box Cable
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