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R
EFER

EN
C

ES 

C
O

N
VEN

TIO
N

S 

This m
anual uses the follow

ing conventions: 

"U
ser" refers to anyone using a M

atrix 300™
 reader.

"R
eader" refers to the M

atrix 300™
 reader. 

"Y
ou" refers to the S

ystem
 A

dm
inistrator or Technical S

upport person using this m
anual to 

install, configure, operate, m
aintain or troubleshoot a M

atrix 300™
 reader. 

R
EFER

EN
C

E D
O

C
U

M
EN

TA
TIO

N
 

For further details refer to: the V
isiSet™

 H
elp O

n Line, M
atrix R

eading M
ethods, M

atrix H
ost 

M
ode Program

m
ing, M

atrix SW
 Param

eter G
uide, M

atrix C
ode Q

uality Verifier Solution 
provided as supplem

entary docum
entation on M

ini-D
V

D
. 

SU
PPO

R
T TH

R
O

U
G

H
 TH

E W
EB

SITE 

D
atalogic provides several services as w

ell as technical support through its w
ebsite. Log on 

to
w

w
w

.datalogic.com
 and click on the Industrial Autom

ation links for further inform
ation: 

Products - Industrial Autom
ation - Identification 

S
elect your product from

 the links on the Identification page. The product page 
describes specific Info, Features, A

pplications, M
odels, A

ccessories, and D
ow

nloads 
including docum

entation, softw
are drivers, and the V

isiS
et™

 utility program
, w

hich allow
s 

device configuration using a P
C

 through S
erial and E

thernet interfaces. 

Support &
 Services - Industrial Autom

ation 
Several links from

 the Industrial Autom
ation list take you to additional services such as: 

S
ervice P

rogram
 w

hich contains M
aintenance A

greem
ents and W

arranty E
xtensions; 

R
epair C

enters; O
n-Line R

M
A

 R
eturn M

aterial A
uthorizations; Technical S

upport through 
em

ail or phone, Partner Program
; D

ow
nloads for additional dow

nloads. 

PA
TEN

TS 

This product is covered by one or m
ore of the follow

ing patents: 

U
tility 

patents: 
U

S6,512,218 B1; 
U

S6,616,039 B1; 
U

S6,808,114 B1; 
U

S6,997,385 B2; 
U

S
7,053,954 B

1; 
U

S
7,387,246 B

2; 
U

S
8,058,600 B

2; 
E

P
996,284 B

1; 
E

P
999,514 B

1; 
E

P
1,014,292 B

1; 
E

P
1,128,315 B

1; 
E

P
1,396,811 B

1; 
E

P
1,413,971 B

1; 
JP

4,435,343 B
2; 

JP
4,571,258 B

2. 

A
dditional patents pending. 
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C
O

M
PLIAN

C
E 

For installation, use and m
aintenance it is not necessary to open the reader. 

O
nly connect E

thernet and dataport connections to a netw
ork w

hich has routing only w
ithin the plant 

or building and no routing outside the plant or building. 

EM
C

 C
O

M
PLIA

N
C

E 

In order to m
eet the E

M
C

 requirem
ents: 

 
connect reader chassis to the plant earth ground by m

eans of a flat copper braid shorter than 
100 m

m
; 

 
connect pin "Earth" of the C

BX
 connection box to a good Earth G

round; 
 

for direct connections, connect your cable shield to the locking ring nut of the connector 

PO
W

ER
 SU

PPLY 
A

TTEN
TIO

N
: R

E
A

D
 TH

IS
 IN

FO
R

M
A

TIO
N

 B
EFO

R
E

 IN
S

TA
LLIN

G
 TH

E
 P

R
O

D
U

C
T 

This product is intended to be installed by Q
ualified P

ersonnel only. 

This product is intended to be connected to a U
L Listed C

om
puter (LP

S or “C
lass 2”) w

hich supplies 
pow

er directly to the reader, or a U
L Listed D

irect P
lug-in P

ow
er U

nit (rated 10 to 30 V
, m

inim
um

 1 A
) 

m
arked LPS

 or “C
lass 2”, or P

ow
er over E

thernet source D
evice supplied by U

L Listed D
irect P

lug-in 
P

ow
er U

nit m
arked LPS

 or “C
lass 2”.

C
E C

O
M

PLIA
N

C
E 

W
arning: This is a C

lass A
 product. In a dom

estic environm
ent this product m

ay cause radio 
interference in w

hich case the user m
ay be required to take adequate m

easures. 

FC
C

 C
O

M
PLIA

N
C

E 

M
odifications or changes to this equipm

ent w
ithout the expressed w

ritten approval of D
atalogic could 

void the authority to use the equipm
ent. 

This device com
plies w

ith PAR
T 15 of the FC

C
 R

ules. O
peration is subject to the follow

ing tw
o 

conditions: (1) This device m
ay not cause harm

ful interference, and (2) this device m
ust accept any 

interference received, including interference w
hich m

ay cause undesired operation. 

This equipm
ent has been tested and found to com

ply w
ith the lim

its for a C
lass A digital device, 

pursuant to part 15 of the FC
C

 R
ules. These lim

its are designed to provide reasonable protection 
against harm

ful interference w
hen the equipm

ent is operated in a com
m

ercial environm
ent. This 

equipm
ent generates, uses, and can radiate radio frequency energy and, if not installed and used in 

accordance w
ith the instruction m

anual, m
ay cause harm

ful interference to radio com
m

unications. 
O

peration of this equipm
ent in a residential area is likely to cause harm

ful interference in w
hich case 

the user w
ill be required to correct the interference at his ow

n expense. 
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LA
SER

 SA
FETY 

The M
atrix 300™

 internal illum
inators contain tw

o aim
ing Laser LED

s used to position the 
reader. 

Therefore the product is classified as a C
lass 2 laser product according to IE

C
 60825-1 

regulations and as a C
lass II laser product according to C

D
R

H
 regulations. D

isconnect the 
pow

er supply w
hen opening the device during m

aintenance or installation to avoid exposure 
to hazardous laser light. The laser beam

 can be sw
itched on or off through a softw

are 
com

m
and.

LED
 SA

FETY 
LED

 em
ission according to EN

 62471. 



ix

H
AN

D
LIN

G
 

The M
atrix 300™

 is designed to be used in an industrial environm
ent and is built to w

ithstand 
vibration and shock w

hen correctly installed, how
ever it is also a precision product and 

therefore before and during installation it m
ust be handled correctly to avoid dam

age. 

 
avoid that the readers are dropped (exceeding shock lim

its). 

    
 

 
do not fine tune the positioning by striking the reader or bracket. 



x  
do not w

eld the reader into position w
hich can cause electrostatic, heat or reading w

indow
 

dam
age. 

 
do not spray paint near the reader w

hich can cause reading w
indow

 dam
age. 
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D
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B
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G
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E
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N
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A
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ing S
ystem
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ointers 

8
Pow
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5
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M
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R
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S
S
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E
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P
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1

1 
R

APID
 C

O
N

FIG
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R
ATIO

N
 

STEP 1 – C
O

N
N

EC
T TH

E SYSTEM
 

To connect the system
 in a S

tand A
lone configuration, you need the hardw

are indicated in 
Figure 1. In this layout the data is transm

itted to the H
ost on the m

ain serial interface. D
ata 

can also be transm
itted on the R

S232 auxiliary interface independently from
 the m

ain 
interface selection. 

W
hen O

ne S
hot or P

hase M
ode O

perating m
ode is used, the reader is activated by an 

E
xternal Trigger (photoelectric sensor) w

hen the object enters its reading zone. 

Figure 1 –
M

atrix 300™
 in Stand A

lone Layout

M
atrix 300™

H
ost 

PG
-6000 

C
B

X 

C
AB

-D
Sxx 

I/O
,  Aux 1

2

M
ain S

erial Interface (R
S

232 or R
S

485/422 Full-D
uplex) 

 E
xternal Trigger (for O

ne S
hot or P

hase M
ode) 



M
ATR

IX
 300™
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E

FER
EN

C
E

 M
AN

U
A

L 

2

1

C
B

X100/C
B

X500 Pinout for M
atrix 300™

The table below
 gives the pinout of the C

B
X

100/C
B

X
500 term

inal block connectors. U
se this 

pinout w
hen the M

atrix 300™
 reader is connected by m

eans of the C
B

X
100/C

B
X

500:

C
B

X100/500 Term
inal B

lock C
onnectors 

Input Pow
er

O
utputs

Vdc
Pow

er Supply Input Voltage + 
+V 

Pow
er Source - O

utputs 
G

N
D

 
Pow

er Supply Input Voltage - 
-V 

P
ow

er R
eference - O

utputs 
E

arth 
P

rotection E
arth G

round 
O

1+ 
O

utput 1 + 
O

1- 
O

utput 1 - 
Inputs

O
2+ 

O
utput 2 + 

+V 
Pow

er Source – External Trigger 
O

2- 
O

utput 2 - 
I1A 

E
xternal Trigger A (polarity insensitive)

O
3A 

O
utput 3 (C

BX
500 only)

I1B 
E

xternal Trigger B (polarity insensitive)
-V 

Pow
er R

eference – External Trigger 
+V 

P
ow

er S
ource – Inputs 

Auxiliary Interface
I2A 

Input 2 A (polarity insensitive)
TX

A
uxiliary Interface TX

 
I2B 

Input 2 B (polarity insensitive)
R

X
Auxiliary Interface R

X
 

-V 
Pow

er R
eference – Inputs 

SG
N

D
 

Auxiliary Interface R
eference 

Shield
ID

-N
ET™

Shield 
N

etw
ork C

able Shield 
R

EF
N

etw
ork R

eference 
ID

+ 
ID

-N
E

T™
 netw

ork +
ID

- 
ID

-N
E

T™
 netw

ork -

M
ain Interface 

R
S232

R
S485/422 Full-D

uplex
TX

TX+ 
R

TS 
TX- 

R
X 

*R
X+ 

C
TS 

*R
X- 

SG
N

D
 

SG
N

D
 

* D
o not leave floating, see par. 4.2.2 for connection details. 

C
AU

TIO
N

 

D
o 

not 
connect G

N
D

, 
S

G
N

D
 

and 
R

E
F to different (external) 

ground 
references. G

N
D

, S
G

N
D

 and R
E

F are internally connected through filtering 
circuitry w

hich can be perm
anently dam

aged if subjected to voltage drops 
over 0.8 V

dc.



R
A

P
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3

1

STEP 2 – M
O

U
N

T A
N

D
 PO

SITIO
N

 TH
E R

EA
D

ER
 

1.
To m

ount the M
atrix 300™

, use the m
ounting brackets to obtain the m

ost suitable 
position for the reader. The m

ost com
m

on m
ounting configuration is show

n in the figure 
below

. 

Figure 2 –Positioning w
ith M

ounting B
racket 

2. 
W

hen m
ounting the M

atrix 300™
 take into consideration these three ideal label position 

angles: Pitch or Skew
 10° to 20° and Tilt 0°, although the reader can read a code at any tilt 

angle provided the code fits into the Field O
f View

 (FO
V). 

Figure 3 – Pitch, Tilt and Skew
 A

ngles 

3. 
R

efer to the reading diagram
s in chp. 6 to determ

ine the distance your reader should be 
positioned at. 

N
O

TE 

R
apid C

onfiguration of the M
atrix 300™

 reader can be m
ade either

through 
the X

-P
R

E
S

S
™

 interface (steps 3-4) w
hich requires no P

C
 connection, or

by using the V
isiS

et™
 S

etup W
izard (steps 5-6). S

elect the procedure 
according to your needs.

Tilt P
itch 

Pitch 
M

inim
ize

N
o P

itch, Tilt or S
kew

 

Tilt 
any angle 

inside FO
V

Skew
 

Assure at least 10°

FO
V

H

FO
V

V
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1

STEP 3 – A
IM

 A
N

D
 A

U
TO

FO
C

U
S TH

E R
EA

D
ER

 
(Liquid Lens M

odels only) 
M

atrix 300™
 provides a built-in laser pointer aim

ing system
 to aid reader positioning. For 

Liquid Lens m
odels the autofocus feature is also incorporated into this function. The aim

ing 
system

 is accessed through the X
-P

R
E

S
S

™
 Interface.

1. 
P

ow
er the reader on. D

uring the reader startup (reset or restart phase), all the LED
s blink 

for one second. O
n the reverse side of the reader near the bracket, the “P

O
W

ER
 O

N
” 

LED
 (blue) indicates the reader is correctly pow

ered. 

2. 
Place the G

rade A B
arcode Test C

hart in front of the reader at the correct reading 
distance for your application. S

ee the R
eading D

iagram
s in chapter 6 for reference. 

3. 
Enter the Aim

/Autofocus function by pressing and holding the X
-PR

ESS™
 push button 

until the Aim
 LED

 is on. 

4. 
R

elease the button to enter the A
im

 function. The laser pointers turn on, and the 
Autofocus procedure begins, see Figure 4. The Aim

 LED
 w

ill blink until the procedure is 
com

pleted. 

W
ithin 3 seconds (before the reader flashes), center one of the larger codes on the 

aim
ing system

 pointers (the code m
ust not m

ove during this procedure). 
The 

Autofocus 
procedure 

ends 
w

hen 
the 

R
eading 

D
istance 

and 
PPI 

values 
are 

successfully saved in the reader m
em

ory, the Aim
 LED

 w
ill stop blinking and M

atrix 300™
 

em
its 3 high pitched beeps. 

If the Autofocus cannot be reached after a tim
eout of about 3 (three) m

inutes M
atrix 300™

 
w

ill exit w
ithout saving the param

eters to m
em

ory, the Aim
 LED

 w
ill stop blinking and in this 

case M
atrix 300™

 em
its a long low

 pitched beep.

Figure 4 – X-PR
ESS™

 Interface: A
im

/A
utofocus Function

N
O

TE 

Y
ou can exit the A

im
/A

utofocus function at any tim
e by pressing the 

X
-P

R
E

S
S

™
 push button once. After a short delay the autofocus procedure 

is cancelled and the laser pointers turn off.
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STEP 4 – X-PR
ESS™

 C
O

N
FIG

U
R

A
TIO

N

O
nce M

atrix 300™
 has focused at the correct reading distance, you m

ust configure it for 
optim

al code reading relative to your application. This configuration can be perform
ed either 

through the X
-PR

ESS™
 Interface or the VisiSet™

 configuration program
.

A
im

 
1.

Enter the Aim
 function by pressing and holding the 

X
-PR

ESS™
 push button until the Aim

 LED
 is on.

2.  R
elease the button to enter the Aim

 function. The 
laser pointers turn on. 

3.
Select a single code from

 your application.
P

osition 
the 

code 
at 

the 
center 

of 
the 

FO
V

 
(equidistant from

 the laser pointers). 
The reader m

ay start flashing and try to perform
 autofocus 

how
ever this w

ill have no effect on the application specific 
code; it can be ignored.

E
xit the A

im
 function by pressing the X

-PR
ESS™

push button once. After a short delay the Aim
 

function is cancelled and the laser pointers turn 
off.

Figure 5 – X-PR
ESS™

 Interface: A
im

 
Function 

Setup 
4.

E
nter the S

etup function by pressing and holding 
the X-PR

ESS™
 push button until the Setup LED

 is 
on.

5.
R

elease the button to enter the S
etup function. 

The Setup LED
 w

ill blink until the procedure is 
com

pleted. 

The 
Setup 

procedure 
ends 

w
hen 

the 
Im

age 
Acquisition param

eters are successfully saved in 
the 

reader 
m

em
ory, 

the 
Setup 

LED
 

w
ill 

stop 
blinking and M

atrix 300™
 em

its 3 high pitched 
beeps. 

If the calibration cannot be reached after a tim
eout 

of about 5 (five) seconds M
atrix 300™

 w
ill exit 

w
ithout 

saving 
the 

param
eters 

to 
m

em
ory, 

the 
Setup LED

 w
ill stop blinking and in this case M

atrix 
300™

 em
its a long low

 pitched beep.

Figure
6

– X-PR
ESS™

 Interface: Setup 
Function 
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Learn 
6.

E
nter the Learn function by pressing and holding 

the X
-PR

ESS™
 push button until the Learn LED

 is 
on.

7.
R

elease the button to enter the Learn function. 
The Learn LED

 w
ill blink until the procedure is 

com
pleted. 

The 
Learn 

procedure 
ends 

w
hen 

the 
Im

age 
Processing 

and 
D

ecoding 
param

eters 
are 

successfully 
saved 

in 
the 

reader 
m

em
ory, 

the 
G

reen Spot is activated, the Learn LED
 w

ill stop 
blinking and M

atrix 300™
 em

its 3 high pitched 
beeps

1.

If 
the 

autolearning 
cannot 

be 
reached 

after 
a 

tim
eout of about 3 (three) m

inutes M
atrix 300™

 w
ill 

exit w
ithout saving the param

eters to m
em

ory, the 
Learn LED

 w
ill stop blinking and in this case M

atrix 
300™

 em
its a long low

 pitched beep.

Figure
7

– X-PR
ESS™

 Interface: Learn 
Function 

N
O

TE

The G
rade A

 B
arcode Test C

hart cannot be used to set the C
ode 128 

sym
bology (even though the reader successfully reads the code). U

se the 
application specific code if you need to set this sym

bology.

N
O

TE 

Y
ou can exit the Learn function at any tim

e by pressing the X
-P

R
E

S
S

™
push button once. A

fter a short delay the Learn procedure is cancelled.

N
O

TE 

If you have used this procedure to configure M
atrix 300™

 go to step 7.

R
eset R

eader to Factory D
efault (O

ptional) 

If it ever becom
es necessary to reset the reader to the factory default values, you can 

perform
 this procedure by holding the X

-P
R

E
S

S
™

 push button pressed w
hile pow

ering up 
the reader. You m

ust keep the X-PR
ESS™

 push button pressed until the pow
er up 

sequence is com
pleted (several seconds) and all LED

s blink sim
ultaneously 3 tim

es. 

A
ll LE

D
s rem

ain on for about 1 second, then off for one second, the C
onfiguration and 

E
nvironm

ental param
eters are reset, and the status LED

 rem
ains on. If connected through a 

C
BX

500 w
ith display m

odule, the m
essage "D

efault S
et" is show

n on the display. 

                                                
1

The Learn procedure w
ill not recognize P

harm
acode sym

bologies.
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STEP 5 –
IN

STA
LLIN

G
 VISISET™

 C
O

N
FIG

U
R

A
TIO

N
 PR

O
G

R
A

M
 

VisiSet ™ is a D
atalogic reader configuration tool providing several im

portant advantages: 
 

S
etup W

izard for rapid configuration and new
 users; 

 
D

efined configuration directly stored in the reader; 

 
C

om
m

unication protocol independent from
 the physical interface allow

ing the reader to 
be considered as a rem

ote object to be configured and m
onitored. 

To install VisiSet™
, turn on the PC

 that w
ill be used for the configuration, running 

W
indow

s 98, 2000/N
T, XP, Vista, 7 or 8; then insert the VisiSet™

 M
ini-D

VD
, w

ait for it to 
autorun and follow

 the installation procedure. 

This configuration procedure assum
es a laptop com

puter, running VisiSet™
, is connected to 

the reader's auxiliary port. The reader can also be connected to VisiSet™
 through the on-

board E
thernet by follow

ing the procedure in chp. 7. 

A
fter installing and running the V

isiS
et™

 softw
are program

 the follow
ing w

indow
:

Figure 8 - VisiSet™
 O

pening W
indow

S
et the com

m
unication param

eters from
 the "O

ptions" m
enu. Then select "C

onnect", the 
follow

ing w
indow

 appears: 

Figure 9 - VisiSet™
 M

ain W
indow

 A
fter C

onnection
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STEP 6 – C
O

N
FIG

U
R

A
TIO

N
 U

SIN
G

 SETU
P W

IZA
R

D
 

The S
etup W

izard option is advised for rapid configuration or for new
 users. It allow

s reader 
configuration in a few

 easy steps. 

1. 
Select the Setup W

izard button from
 the M

ain m
enu. 

2. 
Place the G

rade A B
arcode Test C

hart in front of the reader at the correct reading 
distance for your application. See STEP 2 - M

ount and Position the R
eader and the 

R
eading D

iagram
s in chapter 6 for reference. 

3. 
P

ress the "P
ositioning" button. The reader continuously acquires im

ages and gives visual 
feedback in the view

 im
age w

indow
. The Setup W

izard now
 show

s four delim
iters (red 

points) in the acquired im
ages w

hich indicate the region in w
hich the calibration algorithm

 
is active. C

hoose one of the larger codes and m
ove either the reader or code to center it. 

The code m
ust be aligned across the X

-axis reference line at the center of the FO
V

. S
ee 

figure below
. 

P
ress the P

ositioning button again to stop positioning. 



R
A

P
ID

 C
O

N
FIG

U
R

A
TIO

N
 

9

1

4. 
S

elect a C
alibration M

ode choice and press the "C
alibrate" button. The reader flashes 

once acquiring the im
age and auto determ

ines the best exposure and gain settings. 

5. 
P

ress the "Fine Focusing" button to activate the Focus procedure. 

C
AU

TIO
N

For Liquid Lens m
odels, the Fine Focusing procedure requires the G

rade A
 

B
arcode Test C

hart to be used; otherw
ise the procedure w

ill fail. 

4

5

3

The R
ead. D

ist. value is 
not 

significant 
until 

the 
Autofocus procedure ends 
successfully. 
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visual feedback in the Setup W

izard w
indow

. The 
S

etup R
esult section of the S

etup W
izard w

indow
 

reports the procedure progress (in percentage). 

A
t the end of the procedure the R

eading D
istance, 

P
P

I and FO
V

 data are reported. 

6. 
N

ow
 place a single application specific code in front of the reader (at the sam

e reading 
distance) and repeat steps 3, and 4. D

o not perform
 step 5 "Fine Focusing". 

7. 
S

elect a C
ode S

etting M
ode choice and press the "C

ode S
etting" button. 

The S
etup R

esult section of the S
etup W

izard w
indow

 show
s the code type results. 

N
O

TE

The G
rade A

 B
arcode Test C

hart cannot be used to set the C
ode 128 

sym
bology (even though the reader successfully reads the code). U

se the 
application specific code if you need to set this sym

bology.

S
etup R

esult 

347

O
K

K
O
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8. 
S

elect a S
aving O

ptions choice and press the "S
ave" button. 

9. 
C

lose the Setup W
izard. 

N
O

TE 

If your application has been configured using the V
isiS

et™
 S

etup W
izard, 

your reader
is ready. If necessary you can use V

isiS
et™

 for advanced 
reader configuration.
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STEP 7 – TEST M
O

D
E 

U
se a code suitable to your application to test the reading perform

ance of the system
. 

1. 
Enter the Test function by pressing and holding the X

-PR
ESS™

 push button until the 
Test LED

 is on. 

2. 
R

elease the button to enter the Testfunction. 

O
nce entered, the B

ar G
raph on the five LE

D
s is activated and if the reader starts 

reading codes the Bar-G
raph show

s the G
ood R

ead R
ate. In case of no read condition, 

only the STATU
S LED

 is on and blinks. 

Figure 10 – X-PR
ESS™

 Interface: Test Function

3. 
To exit the Test, press the X

-PR
ESS™

 push button once.

N
O

TE 

B
y default, the Test exits autom

atically after three m
inutes.

The B
ar G

raph has the follow
ing m

eaning: 

Figure 11 – Test Function B
ar G

raph 

 95 %

 20 % 

 40 %

 60 %

 75 %
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A
D

VA
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ED
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For further details on advanced product configuration, refer to the V
isiS

et™
 H

elp O
n-Line. 

The follow
ing are alternative or advanced reader configuration m

ethods: 

A
dvanced C

onfiguration U
sing VisiSet™

A
dvanced configuration can be perform

ed through the V
isiS

et™
 program

 by selecting 
D

evice> G
et C

onfiguration From
 Tem

porary M
em

ory to open the P
aram

eter S
etup w

indow
 in 

off-line m
ode. A

dvanced configuration is addressed to expert users being able to com
plete a 

detailed reader configuration. The desired param
eters can be defined in the various folders 

of the P
aram

eter S
etup w

indow
 and then sent to the reader m

em
ory (either Tem

porary or 
P

erm
anent): 

Figure 12 - VisiSet™
 Param

eter Setup W
indow

H
ost M

ode Program
m

ing 
The reader can also be configured from

 a host com
puter using the H

ost M
ode program

m
ing 

procedure, by com
m

ands via the serial interface. S
ee the H

ost M
ode P

rogram
m

ing file on 
the M

ini-D
VD

. 

A
lternative Layouts 

If you need to install an E
thernet netw

ork, ID
-N

E
T™

 netw
ork, or Fieldbus netw

ork, refer to 
the M

atrix 300™
 R

eference M
anual.

The reader can also be setup for alternative layouts by reading program
m

ing barcodes. S
ee 

the "S
etup P

rocedure U
sing Program

m
ing B

arcodes" printable from
 the M

ini-D
V

D
. 
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M
atrix 300™

 is a D
atalogic industrial com

pact 2D
 im

ager designed and produced to be a 
high perform

ance affordable solution for both linear and tw
o-dim

ensional code reading 
applications.  

M
atrix 300™

 uses im
aging technology and provides com

plete reading system
 functions by 

integrating im
age capturing, decoding and com

m
unicating in a single com

pact and versatile 
product.  

M
atrix 300™

 sets a new
 standard in 2D

 im
ager technology offering high perform

ance w
ith 

im
proved reading flexibility thanks to its intrinsic m

odularity. 

M
atrix 300™

 features excellent reading and verifying perform
ance thanks to 1.3 and 2.0 

M
ega pixel sensors and sm

art proprietary decoding libraries. 

The m
odular com

bination of M
ega pixels sensors, pow

erful lighting and adjustable C
-M

ount 
lenses provide high flexibility in covering application w

ith various requirem
ents. 

Innovative 
X

-PR
ESS™

 
interface, 

com
bined 

w
ith 

illum
inator 

laser 
pointers 

for 
aim

ing, 
autofocus and a G

ood R
ead S

pot, enhance the ease of setup and use. 

R
ugged construction, IP67 protection and m

ax 50°C
 operative tem

perature m
ake the M

atrix 
300™

 the ideal product for industrial applications.

M
atrix 300™

 has been developed for use in num
erous industries like:

A
utom

otive 
D

P
M

 (D
irect P

art M
arked) R

eading and V
erification 

Tires Sorting 

Electronics 
Large P

C
B

 B
oard Tracking 

Electronics Product Tracking 

D
istribution & R

etail Industry 
P

resentation S
canner 

Sm
all O

bjects Tracking & Sorting 
W

arehouse applications 

M
edical & Pharm

aceutical 
M

edical D
evices Traceability 

P
harm

aceutical and M
edicine M

anufacturing 
C

hem
ical & Biom

edical Analysis 

Food & Beverage 
W

ork in Progress Traceability 
C

ode Q
uality C

ontrol 

This technology intrinsically provides om
ni-directional reading. 
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Standard Application Program
A

 S
tandard A

pplication P
rogram

 is factory-loaded onto M
atrix 300™

. This program
 controls 

code reading, data form
atting, serial port and Ethernet interfacing, and m

any other operating 
and control param

eters. It is com
pletely user configurable from

 a Laptop or P
C

 using the 
dedicated configuration softw

are program
 V

isiS
et™

, provided on M
ini-D

V
D

 w
ith the reader. 

There are different program
m

able operating m
odes to suit various code reading system

 
requirem

ents. 

Q
uick, autom

atic focus, positioning, calibration and code setting of the im
ager can be 

accom
plished using the X

-PR
ESS™

 button and LED
s on top of the reader w

ithout the 
necessity of a P

C
. 

The previous functions can also be perform
ed through V

isiS
et™

 through the S
etup W

izard. 
This tool includes visual feedback from

 the reader. 

VisiSet™
 provides a C

alibration Tool to verify the exact positioning of the reader and to 
m

axim
ize its reading perform

ance. 

S
tatistics on the reading perform

ance can also be visualized through a dedicated w
indow

 in 
VisiSet™

.

Program
m

ability 
If your requirem

ents are not m
et by the S

tandard A
pplication P

rogram
, C

ustom
 A

pplication 
P

rogram
s can be requested at your local D

atalogic distributor. 

Som
e of the m

ain features of this reader are given below
: 

Excellent Perform
ance 

 
1.3 M

Pixels (SXG
A) 

 
A

djustable focus through S
oftw

are controlled Liquid Lenses 

 
P

ow
erful Internal Lighting S

ystem
s 

 
O

utstanding decoding capability on 1D
, 2D

, Stacked, P
ostal sym

bologies 

 
E

xcellent perform
ance on D

PM
 applications 

 
O

m
ni-directional reading 

 
Fram

e R
ate up to 60 fram

es/sec 

 
R

egion O
f Interest W

indow
ing for higher fram

e rate 

 
U

p to 100 readable codes in a single fram
e 
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Ease of Setup

 
Q

uick installation w
ithout P

C
 by using X

-P
R

E
S

S
™

 interface for easy and intuitive setup

 
Laser pointers for aim

ing 

 
A

utom
atic Im

ager calibration and C
ode S

ettings 

 
C

alibration Tool to verify exact code positioning in the Field of View
 and to m

axim
ize the 

reading perform
ance 

 
W

indow
s-based V

isiS
et™

 softw
are to configure the reader param

eters via P
C

 serial or 
E

thernet interface 

 
U

ser-defined database of Im
age Acquisition Settings (param

eter sets) 

 
S

m
art Fast Bracket 

Ease of U
se 

 
X

-PR
ESS™

 interface LED
s provide operational and perform

ance feedback

 
G

reen S
pot and beeper for im

m
ediate G

ood R
ead feedback  

 
D

ifferent operating m
odes to suit various application requirem

ents 

 
M

ulti Im
age Acquisition Settings for higher reader flexibility  

 
R

un Tim
e Self-Tuning for extrem

e reader flexibility 

 
Im

age saving and storage w
ith buffering capability 

 
D

iagnostic softw
are tools 

Flexible Solution 

 
M

odular design 

 
A

djustable Liquid lenses 

 
C

om
plete set of A

ccessories like external lighting system
s, light filters, m

ounting brackets, 
connection boxes, cables and photocells 

 
E

thernet C
onnectivity w

ith TC
P/IP

 socket for reader param
eter configuration, data and 

im
age transfer, FTP client, etc. 

 
3 serial com

m
unication interfaces (M

ain, A
uxiliary, ID

-N
ET™

)

 
G

eneral purpose I/O
s 

Versatility 

 
E

xcellent reading perform
ance on D

irect P
art M

arked (D
P

M
) sym

bols 

 
C

ode Q
uality M

etrics according to ISO
/IEC

 16022, ISO
/IEC

 18004, ISO
/IEC

 15415, 
ISO

/IEC
 15416 and AS9132 and AIM

 D
P

M
 standards. 

 
M

atch C
ode option w

ith a user-defined m
atch code database 
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Industrial Strength

 
Industrial com

pact 2D
 reader 

 
R

ugged m
etal construction 

 
S

ealed circular connectors 

 
IP

67 protection class 

 
50 °C

 m
ax operating tem

perature 

 
S

upply voltage ranges from
 10 to 30 V

dc 

The reader is particularly suitable for industrial environm
ents w

here protection against harsh 
external conditions is required. 

The reader is contained in an alum
inum

 housing; w
ith its internal illum

inator, lens and 
protective cover, the m

echanical dim
ensions are 95 x 54 x 43 m

m
 and it w

eighs about 238 g. 

E
lectrical connection of P

ow
er, H

ost interfaces and I/O
 signals is provided through an M

12 
(IP

67) 17-pin connector (Figure A, 9). A standard M
12 D

-C
oded (IP

67) E
thernet connector is 

also present (Figure A, 10). 

2.2 
IN

D
IC

A
TO

R
S A

N
D

 K
EYPA

D
 B

U
TTO

N
 

Figure 13 - Indicators 

The follow
ing LE

D
 indicators are located on the reader: 

PW
R

blue LED
 indicates that the reader is connected to the pow

er supply (Figure 13, 1) 
N

ET
yellow

 LED
 indicates connection to the on-board E

thernet netw
ork (Figure 13, 2) 

3

8

4
5

6
7

1
2
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In norm
al operating m

ode the colors and m
eaning of the five LED

s are illustrated in the 
follow

ing table: 

R
EA

D
Y

green LE
D

 indicates that the reader is ready to operate (Figure 13, 7) 
G

O
O

D
green LE

D
 confirm

s successful reading (Figure 13, 6) 
TR

IG
G

ER
yellow

 LE
D

 indicates the status of the reading phase (Figure 13, 5) 
C

O
M

yellow
 LED

 indicates active com
m

unication on the m
ain serial port * (Figure 13, 4) 

STA
TU

S
red LED

 indicates a N
O

 R
EAD

 result (Figure 13, 3) 

* W
hen connected to a Fieldbus netw

ork through the C
BX500, the C

O
M

 LE
D

 is alw
ays active, even in the 

absence of data transm
ission, because of polling activity on the Fieldbus netw

ork. 

D
uring the reader startup (reset or restart phase), these five LE

D
s blink for one second. 

In X
-PR

ESS™
 C

onfiguration m
ode the colors and m

eaning of these five LED
s are described 

in par. 2.4. 

The keypad
button (Figure 13, 8), is softw

are program
m

able. B
y default it starts the X

-
PR

ESS™
 interface for quick installation w

ithout using a PC
 (see chp. 1).

2.3 
ID

-N
ET™

The ID
-N

ET™
 netw

ork is a built-in high-speed interface dedicated 
for high-speed reader interconnection. ID

-N
E

T™
 is in addition to 

the M
ain and A

uxiliary serial interfaces. 

The follow
ing netw

ork configurations are available: 

ID
-N

ET™
 M

/S Synchronized: Single station – m
ultiple readers 

ID
-N

ET™
 interface allow

s local connection of m
ultiple readers reading different sides of the 

sam
e 

target. 
A

ll 
readers 

share 
a 

single 
presence 

sensor 
and 

activate/deactivate 
sim

ultaneously. 

A
t the end of each reading phase a single data m

essage is transm
itted to the host. 

Thanks to ID
-N

ET™
, data com

m
unication am

ong readers is highly efficient so that an 
im

m
ediate result w

ill be available. 
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ID
-N

ET™
 M

/S M
ultidata: M

ultiple stations – single reader

ID
-N

ET™
 interface allow

s connection of readers reading objects placed on independent 
conveyors. A

ll readers are typically located far aw
ay from

 each other and they use a 
dedicated presence sensor. 

A
t the end of each reading phase, each reader transm

its its ow
n data m

essage to the host. 
Thanks to ID

-N
ET™

, data collection am
ong readers is accom

plished at a high speed w
ithout 

the need of an external m
ultiplexing device. This leads to an overall cost reduction and to a 

sim
ple system

 w
iring. 

2.3.1 
H

ow
 To Setup/C

onfigure the R
eader N

etw
ork 

A
 com

plete ID
-N

E
T™

 reader netw
ork can be easily setup through V

isiS
et™

 as follow
s:

M
ounting &

 C
onnection 

1. 
M

echanically m
ount/install all the readers (refer to par. 3.2 and 3.3). 

2. 
W

ire ID
-N

ET™
 (refer to par. 4.3 or Error! R

eference source not found.). 
3. 

P
ow

er up the entire system
. 

C
onfiguration of Slaves 

1.
C

onnect a P
C

 equipped w
ith V

isiS
et™

 to the M
ain, A

uxiliary or E
thernet interface of the 

planned S
lave reader. 

2.
Launch V

isiS
et™

 and connect to the S
lave reader. 

3.
From

 the V
isiS

et™
 D

evice M
enu select "P

aram
eter S

etup".

4. 
S

et 
the 

R
ole 

of 
the 

S
lave 

reader 
(S

ynchronized 
or 

M
ultidata) 

from
 

the 
R

eading S
ystem

 Layout > D
evice N

etw
ork S

etting > Topology R
ole param

eter. 

5. 
S

et 
the 

S
lave 

A
ddress 

according 
to 

the 
desired 

value 
1-31 

from
 

the 
R

eading S
ystem

 Layout > D
evice N

etw
ork S

etting > S
lave A

ddress param
eter. E

ach 
reader m

ust have a different A
ddress on the ID

-N
E

T™
 N

etw
ork.
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6. 
If 

necessary, 
set 

the 
ID

-N
ET™

 
baudrate 

from
 

the 
R

eading S
ystem

 Layout 
> 

D
evice N

etw
ork Setting > N

etw
ork Baud R

ate param
eter, (500 kbs default). 

7.
C

onfigure the other device param
eters via V

isiS
et™

 [O
perating M

ode, C
alibration, D

ata 
C

ollection param
eters, etc.]. 

8. 
The S

lave device is now
 C

onfigured. P
hysically connect it to the M

aster/S
lave netw

ork. If 
using the C

BX
 connection box equipped w

ith a B
M

100 Backup m
odule, you can perform

 
D

evice B
ackup at the S

lave (see par. 2.4 for details). 

The S
lave device is now

 C
onfigured. R

epeat these steps for each S
lave reader in the ID

-
N

E
T™

 netw
ork.

C
onfiguration of M

aster 

1.
C

onnect a P
C

 equipped w
ith V

isiS
et™

 to the M
ain, A

uxiliary or E
thernet interface of the 

planned M
aster reader. 

2.
Launch V

isiS
et™

 and connect to the M
aster reader. 

3.
From

 the V
isiS

et™
 D

evice M
enu select "P

aram
eter S

etup".

4. 
S

et 
the 

R
ole 

of 
the 

M
aster 

reader 
(S

ynchronized 
or 

M
ultidata) 

from
 

the 
R

eading S
ystem

 Layout > D
evice N

etw
ork S

etting > Topology R
ole param

eter. 

5. 
Enable 

the 
planned 

Slave 
device 

N
 

from
 

the 
R

eading System
 Layout 

> 
E

xpected S
lave D

evice #N
 

> 
S

tatus 
param

eter 
and, 

if 
desired, 

set 
the 

related 
identification string from

 the E
xpected S

lave D
evice #N

 > D
evice D

escription param
eter. 

R
epeat this step for all planned S

lave devices. 

6. 
If 

necessary, 
set 

the 
ID

-N
ET™

 
baudrate 

from
 

the 
R

eading S
ystem

 Layout 
> 

D
evice N

etw
ork Setting > N

etw
ork Baud R

ate param
eter, (500 kbs default). 

7.
C

onfigure the other device param
eters via V

isiS
et™

 [O
perating M

ode, C
alibration, D

ata 
C

ollection param
eters, etc.]. 

8. 
The M

aster device is now
 C

onfigured. Physically connect it to the M
aster/Slave netw

ork. 
If using the C

B
X

 connection box equipped w
ith a B

M
100 B

ackup m
odule, perform

 a 
N

etw
ork B

ackup at the M
aster (see par. 2.4 for details). 

9.
From

 the V
isiS

et™
 D

evice M
enu select "ID

-N
ET™

 Status W
indow

" and click on the 
"Look For D

evices O
n N

etw
ork" button to check the status of the expected S

lave devices 
w

ithin the ID
-N

ET™
 netw

ork.



IN
TR

O
D

U
C

TIO
N

 

21

2

The reader netw
ork is ready. 

2.3.2 
ID

-N
ET™

 Slave M
anagem

ent Through M
aster

W
hen an ID

-N
ET™

 layout has already been configured, it is possible to m
odify the 

configuration of any S
lave from

 V
isiS

et through the M
aster. 

1.
C

onnect a PC
 equipped w

ith VisiSet™
 to the M

ain, or Auxiliary interface of the M
aster 

reader. 

2.
Launch V

isiS
et™

 and connect to the M
aster reader.

3.
From

 the V
isiS

et™
 D

evice M
enu select "ID

-N
ET™

 Status W
indow

" and click on the 
"Look For D

evices O
n N

etw
ork" button to check the status of the expected S

lave devices 
w

ithin the ID
-N

ET™
 netw

ork.

4. 
C

lick anyw
here in the row

 of the specific slave in the ID
-N

ET Status W
indow

 w
hen its 

C
urrent S

tatus is "P
resent". The P

aram
eter S

etup w
indow

 w
ill be displayed after a tim

e 
based on the netw

ork speed, w
ith the configuration of the selected slave. 

5. 
From

 the specific S
lave P

aram
eter S

etup W
indow

, change any param
eter (not in 

interactive m
ode), save the configuration to a file, or load a configuration from

 a file. 

6. 
S

end the m
odified configuration to the slave. 
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If a w
rong configuration is set or if the S

lave R
eading S

ystem
 Layout 

param
eters are changed, the slave could lose the netw

ork connection.
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2.4 
EXTER

N
A

L 
M

EM
O

R
Y 

B
A

C
K

U
P 

A
N

D
 

R
ESTO

R
E 

TH
R

O
U

G
H

 
VISISET™

The "E
xternal M

em
ory B

ackup" or "E
xternal M

em
ory R

estore" functions allow
 perform

ing 
C

om
plete C

onfiguration and E
nvironm

ental param
eter storage for netw

ork and reading 
devices. B

ackup &
 R

estore can be applied to any reader connected through a device having 
E

xternal B
ackup M

em
ory, regardless of the reader's netw

ork configuration. B
ackup & 

R
estore autom

atically checks w
hether a previous backup or configuration is already available 

for each device, speeding the procedure up and m
aking it m

ore secure. 

These functions are supported by V
isiS

et™
 for all reading devices having sw

 6.10 and later 
w

hen connected to: 

 
C

B
X

 + B
M

100 and/or BM
2x0 (sw

 release 2.02.01 and later) 

 
Q

L500 (Ethernet TC
P/IP) (sw

 release 2.02.01 and later) 

 
Q

LM
-S

eries G
atew

ays (reading device sw
 release 6.50 and later) 

N
O

TE

B
efore executing a B

ackup on a B
M

100 backup m
odule m

ake sure the W
rite 

P
rotection sw

itch is set to U
nlocked. 

If B
M

100 and B
M

2x0 are both installed B
&

R
 is autom

atically perform
ed only on 

the B
M

100 m
odule. 

B
M

2x0 can execute B
&

R
 only w

ith N
etw

ork up and running (netw
ork cable 

connected). 
Q

L500 can backup up to 10 nodes (M
aster + 9 slaves). 

B
ackup 

To perform
 a B

ackup:

1.
S

elect "E
xternal M

em
ory B

ackup" from
 the V

isiS
et™

 D
evice m

enu

2. 
Y

ou w
ill be w

arned that the previous backup w
ill be overw

ritten. C
onfirm

 by clicking Y
es. 
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The VisiSet™
 M

ain w
indow

 show
s inform

ation as the backup procedure is perform
ed and a 

m
essage indicating successful com

pletion. 

R
estore 

To perform
 a R

estore:

1.
S

elect "E
xternal M

em
ory R

estore" from
 the V

isiS
et™

 D
evice m

enu

2. 
Y

ou w
ill be w

arned that the current device configuration(s) w
ill be overw

ritten. C
onfirm

 by 
clicking Yes. 
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The VisiSet™
 M

ain w
indow

 show
s inform

ation as the restore procedure is perform
ed and a 

m
essage indicating successful com

pletion. 

R
eplacem

ent 

The External M
em

ory R
estore function also provides easy and secure Single D

evice 
R

eplacem
ent: 

1. 
R

em
ove the device to be replaced 

2. 
C

onnect the new
 device (m

ake sure the new
 device has been previously set to default) 

3. 
R

un the R
estore procedure by selecting the "External M

em
ory R

estore" item
 (see: 

R
estore procedure) 
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Erase 

To Erase any previous B
ackup: 

1.
S

elect "E
xternal M

em
ory E

rase" from
 the V

isiS
et™

 D
evice m

enu

2. 
You w

ill be w
arned that all device configurations in the current backup w

ill be erased. 
C

onfirm
 by clicking Yes. 

The V
isiS

et™
 M

ain w
indow

 show
s a m

essage indicating successful com
pletion.
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List 

To see a List of the current Backup: 

1.
S

elect "E
xternal M

em
ory R

ead B
ackup" from

 the V
isiS

et™
 D

evice m
enu.

The V
isiS

et™
 M

ain w
indow

 show
s a list of devices in the current B

ackup. 

The follow
ing is a list of possible error m

essages displayed on the VisiSet™
 m

ain w
indow

 in 
case of an E

xternal M
em

ory function failure: 

M
odule not present: backup m

odule not m
ounted (B

M
100) or not ready (Q

L500, 
B

M
2x0) 

U
nable to R

ead B
ackup State: V

isiS
et™

 is unable to connect to the backup m
em

ory
B

ackup function not allow
ed: w

hen device is in X
-PR

ESS™
 M

enu m
ode (BM

100, 
Q

LM
) or is out of m

em
ory (Q

L500) 
Failed! (D

evice not found): M
aster is unable to reach the addressed device 

Failed! (M
odule is w

rite protected): B
M

100 W
rite P

rotection sw
itch is set to Locked 
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2.5 
X-PR

ESS™
 H

U
M

A
N

 M
A

C
H

IN
E IN

TER
FA

C
E 

X
-PR

ESS™
 

is 
the 

intuitive 
H

um
an 

M
achine 

Interface 
designed 

to 
im

prove 
ease 

of 
installation and m

aintenance. 

S
tatus inform

ation is clearly presented by m
eans of the five colored LE

D
s, w

hereas the 
single push button gives im

m
ediate access to the follow

ing relevant functions: 

 
Learn to self-detect and auto-configure for reading unknow

n codes 

 
S

etup to perform
 E

xposure Tim
e and G

ain calibration 

 
A

im
/A

utofocus to turn on the laser pointers to aid positioning and focusing 

 
Test w

ith bar graph visualization to check static reading perform
ance 

2.5.1 
X-PR

ESS™
 Functions

Q
uick access to the follow

ing functions is provided by 
an easy pro cedure using the push button: 

1
–

Press the button (the Status
LED

 w
ill give a 

visual feedback). 

2
–

H
old

the button until the specific function LED
 is 

on (Test, Aim
,S

etup
or Learn). 

3
–

R
elease the button to enter the specific function. 

O
nce button is pressed, the cycle of LED

s activation is as follow
s: 

R
elease button

to E
xit 

R
elease button

to enter Test M
ode 

R
elease button

to enter A
im

/A
utofocus M

ode 

R
elease button

to enter S
etup M

ode 
R

elease button
to enter Learn M

ode 

(cycle) 
R

elease button
to E

xit 
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Test M
ode (Function 1) 

O
nce entered, the B

ar G
raph on the five LED

s is activated and if the im
ager starts reading 

codes the B
ar-G

raph show
s the G

ood R
ead R

ate. In case of a N
O

 R
E

AD
 condition, only the 

Status
LED

 is on and blinks. 

The B
ar G

raph has the follow
ing m

eaning: 

To exit the Test M
ode, press the X

-P
R

E
S

S
™

 push button once.

N
O

TE

B
y default, the Test exits autom

atically after three m
inutes.

A
im

/A
utofocus (Function 2) 

This function causes the laser pointers to turn on. S
ince the laser pointers are centered on 

the FO
V

 they can be used to position the im
ager on the code. The A

im
 LED

 blinks to indicate 
this state. After a short delay, this function also perform

s the A
utofocus procedure for Liquid 

Lens m
odels. 

Y
ou can exit the A

im
/A

utofocus function at any tim
e by pressing the X

-P
R

E
S

S
™

 push button 
once. After a short delay the autofocus procedure is cancelled and the laser pointers turn off. 

Setup (Function 3) 

O
nce entered, the im

ager autom
atically perform

s Im
age Acquisition param

eter calibration for 
the specific code presented to it. 

The S
etup LE

D
 w

ill blink until the procedure is com
pleted. 

The Setup procedure ends w
hen the Im

age Acquisition param
eters are successfully saved in 

the reader m
em

ory, the Setup LED
 w

ill stop blinking and M
atrix 300™

 em
its 3 high pitched 

beeps. 

If the calibration cannot be reached after a tim
eout of about 5 (five) seconds M

atrix 300™
 w

ill 
exit w

ithout saving the param
eters to m

em
ory, the Setup LED

 w
ill stop blinking and in this case 

M
atrix 300™

 em
its a long low

 pitched beep.

 95 %

 20 % 

 40 %

 60 %

 75 %
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Learn (Function 4) 

O
nce entered, the im

ager starts a procedure to autom
atically detect and recognize codes 

w
hich are presented to it. 

The Learn LED
 w

ill blink until the procedure is com
pleted. 

The Learn procedure ends w
hen the Im

age Processing and D
ecoding param

eters are 
successfully saved in the reader m

em
ory, the G

reen Spot is activated, the Learn LED
 w

ill stop 
blinking and M

atrix 300™
 em

its 3 high pitched beeps. 

If the autolearning cannot be reached after a tim
eout of about 3 (three) m

inutes, M
atrix 300™

 
w

ill exit w
ithout saving the param

eters to m
em

ory, the Learn LED
 w

ill stop blinking and in this 
case M

atrix 300™
 em

its a long low
 pitched beep. 

You can exit the Learn function at any tim
e by pressing the X

-PR
ESS™

 push button once. 
After a short delay the Learn procedure is cancelled. 

2.5.2 
D

iagnostic Indication 
The “STATU

S” and “R
EAD

Y” LED
s blink sim

ultaneously w
hile the "G

O
O

D
" LED

 is on to 
signal the presence of an error. D

iagnostic m
essage transm

ission on interfaces can be 
enabled 

to 
provide 

details 
about 

specific 
error 

conditions. 
S

ee 
the 

D
iagnostic 

E
rror 

C
onditions chart in the H

elp O
n Line. 

LED
STA

TU
S

R
E

A
D

Y
B

LIN
K

G
O

O
D

O
N

 to indicate an error 

TR
IG

G
E

R
 

C
O

M

S
TA

TU
S

 
B

LIN
K

2.6 
M

O
D

EL D
ESC

R
IPTIO

N
 

The M
atrix 300™

 reader is available in different versions according to the follow
ing 

characteristics: 

M
ATR

IX 300 4XX-0XX 

Internal Illum
inator 

1 = W
ide A

ngle R
ed 

5 = W
ide A

ngle W
hite

7 = Light D
P

M
 

8 = M
ulti-Light D

P
M

 

Input Pow
er 

1 = S
tandard 10 - 30 V

dc 
4 = P

oE
 48 V

dc

O
ptions 

0 = S
tandard

1 = E
S

D
 S

afe
2 = E

S
D

 S
afe + YA

G
 

C
ut Filter

Lens Type 
2 = LQ

L-9 (9 m
m

 A
uto Focus) 
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2.6.1 
Lighting System

 N
otes 

The 
follow

ing 
table 

show
s 

the 
M

atrix 
300™

 
lens/illum

inator 
com

binations. 
For 

m
ore 

inform
ation see the Application N

ote on illum
inator selection on the m

ini-D
VD

. 

M
atrix 300 M

odels
Internal Illum

inators
M

odel 
Lens Type 

LED
s 

Type 
M

atrix 300 412-0xx 
M

atrix 300 452 -0xx 
M

atrix 300 472 -0xx 
M

atrix 300 482-0xx 

LQ
L-9M

M
 S

oftw
are Focus 

885039

R
ed W

ide A
ngle 

W
hite W

ide A
ngle

R
ed Bright Field D

P
M

 (sw
 configurable chains)

R
ed Bright/B

lue D
ark Field D

P
M

 (sw
 configurable chains) 

2.7 
A

C
C

ESSO
R

IES 

The follow
ing accessories can be used w

ith the M
atrix 300™

 reader.

Accessory 
D

escription 
O

rder N
o. 

C
ables 

C
A

B
-D

S
01-S 

M
12-IP

67 C
able To C

B
X or Q

L (1M
) 

93A
050058 

C
A

B
-D

S
03-S 

M
12-IP

67 C
able To C

B
X or Q

L (3M
) 

93A
050059 

C
A

B
-D

S
05-S 

M
12-IP

67 C
able To C

B
X or Q

L (5M
) 

93A
050060 

C
A

B
-ETH

-M
01 

M
12-IP

67 E
thernet C

able (1M
) 

93A
051346 

C
A

B
-ETH

-M
03 

M
12-IP

67 E
thernet C

able (3M
) 

93A
051347 

C
A

B
-ETH

-M
05 

M
12-IP

67 E
thernet C

able (5M
) 

93A
051348 

C
B

L-1480-01 
Thin M

12/5P
 M

ale/Fem
ale (1M

) 
93A

050049 
C

B
L-1480-02 

Thin M
12/5P M

ale/Fem
ale (2M

) 
93A

050050 
C

B
L-1490 

Term
. R

esist. Thin  M
12/5P

/M
ale 

93A
050046 

C
B

L-1496 
Term

. R
esist. Thin  M

12/5P
/Fem

ale 
93A

050047 
C

onnectivity 
C

B
X100 

C
om

pact C
onnection B

ox 
93A

301067 
C

B
X500 

M
odular C

onnection B
ox 

93A
301068 

B
M

100 
B

ackup M
odule for C

B
X100/500 

93A
C

C
1808 

B
M

150 
D

isplay M
odule for C

B
X500 

93A
C

C
1809 

V
arious Fieldbus and N

on-Fieldbus H
ost Interface M

odules and A
ll-In-O

ne C
onnection B

ox K
its are available 

B
A

100 
D

IN
 R

ail A
dapters 

93A
C

C
1821 

B
A

200 
B

osch A
dapters 

93A
C

C
1822 

V
arious M

12 P
anel C

onnectors for C
B

X C
onnection B

oxes are available 

B
A

900 
Tw

o C
able G

lands P
anel 

93A
C

C
1847 

Q
L100

Q
uick Link S

lave ID
-N

ET T-C
onnector 

93A
C

C
1860 

Q
L150

Q
uick Link S

lave ID
-N

ET + S
ervice T-C

onnector 
93A

C
C

1868 
Q

L200
Q

uick Link S
lave ID

-N
ET + P

ow
er T-C

onnector 
93A

C
C

1861 
Q

L300
Q

uick Link M
aster ID

-N
ET - S

erial H
ost C

onnector 
93A

C
C

1862 

Q
L500

Q
uick Link M

aster ID
-N

ET - E
thernet H

ost C
onnector 

(includes Ethernet/IP explicit m
essaging) 

93A
C

C
1864

Q
LM

500 
Q

uick Link M
etal M

aster ID
-N

ET - EthernN
et/IP G

atew
ay 

93A
C

C
0037 

Q
LM

600 
Q

uick Link M
etal M

aster ID
-N

E
T - P

rofibus G
atew

ay 
93A

C
C

0033 
Q

LM
700 

Q
uick Link M

etal M
aster ID

-N
ET - Profinet I/O

 G
atew

ay 
93A

C
C

0038 

V
arious M

12 S
ervice C

ables and Field M
ount C

onnectors are available for Q
uick Link S

eries C
onnectors

Pow
er Supplies 

P
G

6002 
A

C
/D

C
 P

ow
er S

upply U
nit (U

S
) 

93A
C

C
1718 

P
G

6001 
A

C
/D

C
 P

ow
er S

upply U
nit (U

K
) 

93A
C

C
1719 

P
G

6000 
A

C
/D

C
 P

ow
er S

upply U
nit (E

U
) 

93A
C

C
1720 

Sensors 
M

E
P

-593 
P

hotocell K
it P

N
P

 (P
H

-1) 
93A

C
C

1791 
M

E
P

-543 
P

hotocell K
it-N

P
N

 
93A

C
C

1728 
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2.8 
A

PPLIC
A

TIO
N

 EXA
M

PLES 

2.8.1 
D

ocum
ent H

andling 

M
atrix 300™

 is profitably used in the om
nidirectional reading of 2D

, stacked, linear and 
postal codes for exam

ple in autom
ated docum

ent handling and m
ail processing system

s 
(see Figure 14). 

Figure 14 - A
ddress C

oded in D
ata M

atrix Sym
bology for A

utom
ated M

ail Processing 

2.8.2 
D

eform
ed or O

verprinted C
ode R

eading 

M
atrix 300™

 assures the reading of deform
ed and / or overprinted codes, even though 

dam
aged or printed on high reflective surfaces (see Figures 17, 18, 19). 

Figure 15 - U
nidose Flow

-Pack w
ith PD

F417 C
ode 

Figure 16 - O
verprinted B

arcode R
eadable by M

atrix 300™
 also Through the Envelope W

indow
 Film

 

Figure 17 - B
arcode Printed on C

urved Surface R
eadable by M

atrix 300™
 in spite of Im

age O
ptical 

D
istortion 
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2

2.8.3 
D

irect Part M
arking 

M
atrix 300™

 is also very pow
erful in reading low

-contrast direct part m
arked codes (see 

Figures 20, 21, and 22). 

Figure 18 - D
ot M

atrix C
ode D

irectly M
arked on M

etal Surface by U
sing D

ot Peening Technology 

Figure 19 - D
ot Peening M

arking on M
etal Surface w

ith M
ulti-dot per C

ode Elem
ent 

Figure 20 - D
irectly M

arked D
ot M

atrix C
ode C

haracterized by O
utstanding Separation D

istance betw
een 

A
djacent C

ode Elem
ents 

2.8.4 
Ink-Jet Printing Technology 

Figure 21 - D
ot M

atrix C
ode D

irectly M
arked on PC

B
 C

opper Pad by U
sing Ink-Jet Technology 
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2.8.5 
Laser M

arking/Etching Technology 

Figure 22 - D
ata M

atrix C
ode D

irectly M
arked on PC

B
 Surface by U

sing Laser Etching Technology 

C
AU

TIO
N

If application codes m
ust be read w

hich are produced by Laser M
arking in 

real tim
e, use M

atrix 300™
 m

odels incorporating Y
A

G
 Filters in order to 

avoid burning the C
M

O
S sensor.
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TIO

N
 

3.1 
PA

C
K

A
G

E C
O

N
TEN

TS 

V
erify that the M

atrix 300™
 reader and all the parts supplied w

ith the equipm
ent are present 

and intact w
hen opening the packaging; the list of parts includes: 

M
atrix 300™

 reader

 
Q

uick R
eference G

uide 

 
Test C

harts (2) 

 
M

atrix fam
ily M

ini-D
V

D
 

 
M

ounting Kit 
 

M
ounting S

crew
s (4 + 2) 

 
W

ashers (2) 
 

M
ounting B

rackets (2) 

Figure 23 - Package C
ontents 
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3.2 
M

EC
H

A
N

IC
A

L D
IM

EN
SIO

N
S 

M
atrix 300™

 can be installed to operate in different positions. The tw
elve screw

 holes (M
4 x 

5) on the body of the reader are for m
echanical fixture (Figure 24). 

The diagram
 below

 gives the overall dim
ensions of the reader and m

ay be used for its 
installation.

R
efer to par. 3.3 for various m

ounting solutions and correct positioning and chp. 6 for FO
V 

vs. R
eading D

istance considerations. 

Figure 24 - O
verall D

im
ensions w

ith C
onnector at 0° 

43
[1.69]

=
20.5

[0.81]
=

8.1
 [0.32]

95
 [3.73]

54
 [2.13]

M
4 N

°4
=

36
[1.42]

=
75

 [2.95]

37.5
 [1.48]

36
[1.42]

29.5
[1.16]

m
m

 
in 

O
ptical Axes 

C
onnector block 

rotates to 90° position 



IN
STALLATIO

N
 

37

3

Figure 25 -  O
verall D

im
ensions w

ith C
onnector at 90° 

54
 [2.12]

20.5
[0.81]

=
=

62
[2.45]

7.3
[0.29]

43
[1.69]

75
 [2.95]

36
[1.42]

29.5
[1.16]

36
[1.42]

=
=

M
4 n°4

37.5
 [1.48]

m
m

 
in 

O
ptical Axes 
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Figure 26 - M
ounting B

racket O
verall D

im
ensions 

3
 [0.12]

17.7
 [0.70]

36
 [1.42]

47
 [1.85]

17.7
 [0.70]

36
 [1.42]

47
 [1.85]

M
 4 N

°5

40
 [1.57]

60
 [2.36]

3
 [0.12]

36
 [1.42]

23
 [0.91]

Ø
4.5

 [Ø
0.18]

Ø
8.2

 [Ø
0.32]

90°

47
 [1.85]

90°

4.5
[0.18]

4.5
[0.18]

30°

m
m

 
in 
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3.3 
M

O
U

N
TIN

G
 A

N
D

 PO
SITIO

N
IN

G
 M

A
TR

IX 300™

U
sing the M

atrix 300™
 m

ounting brackets you can obtain rotation on the various axes of the 
reader as show

n in the diagram
 below

: 

Figure 27 –Positioning w
ith M

ounting B
racket 

Tilt 

P
itch 
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M
atrix 300™

 is able to decode code labels at a variety of angles; how
ever significant angular 

distortion m
ay degrade reading perform

ance. 

W
hen m

ounting M
atrix 300™

, take into consideration these ideal label position angles: Pitch 
or Skew

 10° to 20° and Tilt 0°.

N
ote:

S
ince M

atrix 300™
 is om

ni-directional on the code plane, the P
itch and S

kew
 angles 

have the sam
e significance w

ith respect to the code plane. H
ow

ever in som
e advanced code 

reading applications perform
ance can be im

proved by m
odifying the Skew

 angle. 

The Pitch, Skew
 and Tilt angles are represented in Figure 28. Follow

 the suggestions below
 

for the best orientation: 

Position the reader in order to avoid the direct reflection of the light em
itted by the M

atrix 300™
 

reader; it is advised to assure at least 10° for the Skew
 angle. 

Figure 28 - C
ode R

eading O
rientation 

In som
e cases, such as low

 contrast or low
 illum

ination, it can be useful to use a Pitch or 
Skew

 angle = 0°. 

The Tilt angle is also represented in Figure 29. M
atrix 300™

 can read labels w
ith any tilt 

angle. K
eep in m

ind how
ever, that since linear barcodes are rectangular, the reader should 

be aligned to fit them
 into the horizontal FO

V. 

Pitch 
M

inim
ize

N
o P

itch, Tilt or S
kew

 

Tilt 
any angle 

w
ithin FO

V

Skew
 

Assure at least 10°
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Linear B
arcode R

eading 

2D
 C

ode R
eading 

Figure 29 - Tilt A
ngle C

onsiderations 

S
ee chp. 6 for FO

V vs. R
eading D

istance considerations. 
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4 
C

B
X ELEC

TR
IC

A
L C

O
N

N
EC

TIO
N

S 

All M
atrix 300™

 m
odels can be connected to a C

BX
 connection box through one of the 

available C
AB

-D
Sxx-S

 accessory cables. These accessory cables term
inate in an M

12 17-
pin connector on the M

atrix 300™
 side and in a 25-pin m

ale D
-sub connector on the C

B
X

 
side. 

W
e recom

m
end m

aking system
 connections through one of the C

B
X

 connection boxes since 
they offer the advantages of easy connection, easy device replacem

ent, opto-isolated 
outputs (O

utputs 1 and 2), and filtered reference signals. 

N
O

TE 

If you require direct w
iring to the reader the connections are the sam

e as 
show

n in this chapter w
ith the exception of the digital O

utputs. D
irect w

iring 
details are indicated in Appendix A

.

The table below
 gives the pinout of the C

B
X

100/500 term
inal block connectors. U

se this 
pinout w

hen the M
atrix 300™

 reader is connected by m
eans of the C

B
X

100/500:

C
B

X100/500 Term
inal B

lock C
onnectors 

Input Pow
er 

V
dc 

P
ow

er S
upply Input V

oltage + 
G

N
D

 
P

ow
er S

upply Input V
oltage - 

E
arth 

P
rotection Earth G

round 
Inputs 

+V
P

ow
er S

ource – E
xternal Trigger 

I1A
E

xternal Trigger A
 (polarity insensitive) 

I1B
E

xternal Trigger B
 (polarity insensitive) 

-V
P

ow
er R

eference – E
xternal Trigger 

+V
P

ow
er S

ource – Inputs 
I2A

Input 2 A
 (polarity insensitive) 

I2B
Input 2 B

 (polarity insensitive) 
-V

P
ow

er R
eference – Inputs 

O
utputs 

+V
P

ow
er S

ource - O
utputs 

-V
P

ow
er R

eference - O
utputs 

O
1+ 

O
utput 1 +  opto-isolated and polarity sensitive 

O
1-

O
utput 1 -  opto-isolated and polarity sensitive 

O
2+ 

O
utput 2 +  opto-isolated and polarity sensitive 

O
2-

O
utput 2 -  opto-isolated and polarity sensitive 

03A 
O

utput 3  non opto-isolated (only available on C
B

X500) 
A

uxiliary Interface 
TX

A
uxiliary Interface TX

 
R

X
A

uxiliary Interface R
X

 
SG

N
D

 
A

uxiliary Interface R
eference 

ID
-N

ET™
R

E
F

N
etw

ork R
eference 

ID
+

ID
-N

E
T™

 netw
ork +

ID
-

ID
-N

E
T™

 netw
ork -

S
hield 

N
etw

ork C
able Shield 

M
ain Interface 

R
S232 

R
S485/422 Full-D

uplex
TX

TX+ 
R

X 
*R

X+ 
R

TS
 

TX- 
C

TS
 

*R
X- 

SG
N

D
 

SG
N

D
 

* D
o not leave floating, see par. 4.2.2 for connection details. 
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4

N
O

TE 

To avoid electrom
agnetic interference w

hen the reader is connected to a 
C

B
X

 connection box, verify the jum
per positions in the C

B
X

 as indicated in 
its Installation M

anual. 

4.1 
PO

W
ER

 SU
PPLY 

P
ow

er requirem
ents and conditions depend on the M

atrix 300™
 m

odel: S
tandard or P

oE 
(P

ow
er over E

thernet). 

4.1.1 
Standard M

odels 

For these m
odels pow

er can be supplied to the reader through the C
BX

100/500 spring clam
p 

term
inal pins as show

n in Figure 30: 

Figure 30 - Pow
er Supply C

onnections 

The pow
er m

ust be betw
een 10 and 30 V

dc only. 

It is recom
m

ended to connect the device C
H

A
S

S
IS

 to earth ground (Earth) by setting the 
appropriate jum

per in the C
BX connection box. See the C

BX Installation M
anual for details. 

4.1.2 
Pow

er over Ethernet (PoE) M
odels 

P
ow

er over E
thernet m

odels only support m
ode A

 C
lass 0 pow

er levels and can be pow
ered 

by any standard endspan P
S

E
 (i.e. P

oE sw
itch). 

Figure 31 - M
12 D

-C
oded Fem

ale Ethernet N
etw

ork C
onnector 

Pow
er over Ethernet N

etw
ork C

onnector Pinout 
Pin 

N
am

e
Function 

1
TX

 +/D
C

- 
Transm

itted data (+) D
C

 pow
er (-) 

2
R

X
 +/D

C
+ 

R
eceived data (+) D

C
 pow

er (+) 
3

TX
 -/D

C
- 

Transm
itted data (-) D

C
 pow

er (-) 
4

R
X

 -/D
C

+ 
R

eceived data (-) D
C

 pow
er (+) 

V
+in 

E
arth 

G
round 

Pow
er Supply 

V
G

N
D

 

3

4

1

2
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These m
odels can only supply pow

er to the D
igital O

utputs directly. They 
cannot pow

er any Input devices directly nor a C
BX

, nor any Input/O
utput 

devices through the C
BX

. If the C
BX

 or any input devices are used for 
these m

odels, they m
ust be pow

ered separately.

S
ee par. 4.7 for further details. 

4.2 
M

A
IN

 SER
IA

L IN
TER

FA
C

E 

C
AU

TIO
N

D
o not connect to the M

ain Interface spring clam
p term

inals if using H
ost 

Interface M
odules (Fieldbus) w

ith the C
B

X
500.

The signals relative to the follow
ing serial interface types are available on the C

BX
 spring 

clam
p term

inal blocks. 

The m
ain serial interface type and its param

eters (baud rate, data bits, etc.) can be 
defined 

by 
the 

user 
via 

VisiSet™
 

softw
are. 

For 
m

ore 
details 

refer 
to 

the 
"C

om
m

unication" folder in the VisiSet™
 H

elp O
n Line.

D
etails regarding the connections and use of the interfaces are given in the next paragraphs. 
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4.2.1 
R

S232 Interface 

The 
R

S
232 

interface 
can 

be 
used 

for 
P

oint-to-P
oint, 

P
ass 

Through 
or 

M
aster/S

lave 
connections. W

hen it is connected to the host com
puter it allow

s both transm
ission of code 

data and reader configuration by V
isiS

et™
.

The follow
ing pins are used for R

S
232 interface connection: 

C
B

X100/500
Function

TX
Transm

it D
ata 

R
X

R
eceive D

ata 
R

TS 
R

equest To Send 
C

TS 
C

lear To Send 
SG

N
D

 
Signal G

round 

It is alw
ays advisable to use shielded cables. The overall m

axim
um

 cable length m
ust be 

less than 15 m
 (49.2 ft). 

Figure 32 – R
S232 M

ain Interface C
onnections U

sing H
ardw

are H
andshaking 

The R
TS and C

TS signals control data transm
ission and synchronize the connected devices. 

Figure 33 - R
S232 C

ontrol Signals 

If the R
TS/C

TS handshaking protocol is enabled, the M
atrix 300™

 activates the R
TS output 

to indicate a m
essage is to be transm

itted. The receiving unit activates the C
TS input to 

enable the transm
ission. 

STA
R

T
O

F
TR

A
N

SM
ISSIO

N

EN
D

O
F

TR
A

N
SM

ISSIO
N

+ V
R

TS
- V

+ V
TX D

A
TA

- V

+ V
C

TS
- V

D
A

TA
TR

A
N

SM
ISSIO

N
D

A
TA

TR
A

N
SM

ISSIO
N

C
1

C
2

C
4

C
3

C
5

TR
A

N
SM

ISSIO
N

STO
PPED

EN
A

B
LED

D
ISA

B
LED

EN
A

B
LED

ID
LE

ID
LE

S
G

N
D

 R
XD

 
TXD

 

C
TS

 
R

TS
 

U
SER

 IN
TER

FA
C

E
 

S
G

N
D

 
TX 

R
X 

R
TS

 
C

TS
 

R
EA

D
ER

 



M
ATR

IX
 300™

 R
E

FER
EN

C
E

 M
AN

U
A

L 

46 4

4.2.2 
R

S485/422 Full-D
uplex Interface 

The R
S485/422 full-duplex (5 w

ires + shield) interface is used for non-polled com
m

unication 
protocols in point-to-point connections over longer distances (m

ax 1200 m
 / 3940 ft) than 

those acceptable for R
S232 com

m
unications or in electrically noisy environm

ents. 

The C
BX pinout follow

s: 

C
B

X100/500
Function

TX
+ 

R
S485/422 Transm

it D
ata + 

R
X

+ 
R

S
485/422 R

eceive D
ata + 

TX
- 

R
S485/422 Transm

it D
ata - 

R
X

- 
R

S
485/422 R

eceive D
ata - 

SG
N

D
 

Signal G
round 

Figure 34 - R
S485/422 Full-duplex C

onnections 

N
O

TE 

For applications that do not use R
X

 signals, do not leave these lines floating 
but connect them

 to SG
N

D
 as show

n below
. 

Figure 35 - R
S485/422 Full-duplex C

onnections using O
nly TX Signals 

 
R

X485+ 
TX485+ 

S
G

N
D

 
R

X485- 
TX485- 

U
SER

 IN
TER

FA
C

E
 

S
G

N
D

 TX+ 
R

X+ 
TX- 

R
X- 

R
EA

D
ER

 

 
R

X485+ 

S
G

N
D

 
R

X485- 

U
SER

 IN
TER

FA
C

E
 

S
G

N
D

 TX+ TX- 
R

EA
D

ER
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4.3 
ID

-N
ET™

 IN
TER

FA
C

E

C
B

X100/500
Function 

Shield 
N

etw
ork C

able Shield 
ID

+ 
ID

-N
E

T™
 netw

ork +
ID

- 
ID

-N
E

T™
 netw

ork -
R

EF
N

etw
ork R

eference 

4.3.1 
ID

-N
ET™

 C
ables

The follow
ing instructions are referred to Figure 37, Figure 38 and Figure 39. 

The general cable type specifications are: C
AT5 tw

isted pair + additional C
A

T5 tw
isted 

pair, shielded cable AW
G

 24 (or AW
G

 22) stranded flexible. 

W
e recom

m
end using D

eviceN
et cables (drop or trunk type) to the follow

ing reference 
standards: 
AN

50325
– IEC

 62026 
U

L S
TY

LE 2502 80°C
 30V

 

C
able S

hield M
U

S
T be connected to earth ground O

N
LY at the M

aster. 

N
E

VER
 use ID

-N
ET™

 cable shield as com
m

on reference.

The ID
-N

E
T™

 m
ax cable length depends on the baudrate used, (see the B

audrate Table 
below

). 

For C
om

m
on P

ow
er C

onnections use only 2 w
ires (ID

+ and ID
-). 

-
D

C
 Voltage Pow

er cable (Vdc – G
N

D
) should be handled as a signal cable (i.e. do 

not put it together w
ith A

C
 cable): 

-
W

ire dim
ensioning m

ust be checked in order to avoid voltage drops greater than 0.8 
Volts. 

-
C

able should lie dow
n as near as possible to the ID

-N
E

T™
 cable (avoiding w

ide 
loops betw

een them
). 

R
eader's chassis m

ay be connected to earth. 

N
etw

ork inside the sam
e building. B

audrate Table 
Baud R

ate 
125 kbps 

250 kbps 
500 kbps 

1M
bps

C
able Length 

1200 m
 

900 m
 

700 m
 

*

* A
pplication dependent, contact your D

atalogic A
utom

ation representative for details. 

N
O

TE 

The default ID
-N

E
T™

 baudrate is 500 kbps. Low
er ID

-N
E

T™
 baudrates 

allow
 

longer 
cable 

lengths. 
The 

baudrate 
is 

softw
are 

configurable 
by 

authorized D
atalogic A

utom
ation personnel only.
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4.3.2 
ID

-N
ET™

 R
esponse Tim

e

The follow
ing figure show

s the response tim
e of the ID

-N
ET™

 netw
ork. This tim

e is defined 
as the period betw

een the Trigger activation and the beginning of data transm
ission to the 

H
ost.

M
ax ID

-N
ET™

 R
esponse Tim

e

240

220

200

180

160

140

120

100806040200

Response Time (ms) 

N
um

ber of N
odes 

500 kbps 
250 kbps 

125 kbps 

0
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16

Figure 36 – ID
-N

ET™
 R

esponse Tim
e

C
O

N
D

ITIO
N

S: 

 
ID

-N
ET™

 M
/S Synchronized layout

 
m

essage length = 50 bytes per node 
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Figure 37 – ID
-N

ET™
 N

etw
ork C

onnections w
ith isolated pow

er blocks
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Figure 38 - ID
-N

ET™
 N

etw
ork C

onnections w
ith C

om
m

on Pow
er B

ranch N
etw

ork
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Figure 39 – ID
-N

ET™
 N

etw
ork C

onnections w
ith C

om
m

on Pow
er Star N

etw
ork 
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4.3.3 
ID

-N
ET™

 N
etw

ork Term
ination

The netw
ork m

ust be properly term
inated in the first and last reader of the netw

ork. This is 
done by setting the ID

-N
ET™

 Term
ination R

esistance S
w

itch in the C
B

X
100/500 to O

N
. 

4.4 
A

U
XILIA

R
Y R

S232 IN
TER

FA
C

E 

The R
S232 auxiliary interface is available for Point-to-Point, Pass Through or M

aster/Slave 
connections. W

hen it is connected to the host com
puter it allow

s both transm
ission of code 

data and reader configuration by V
isiS

et™
.

The param
eters relative to the aux interface (baud rate, data bits, etc.) as w

ell as particular 
com

m
unication m

odes such as LO
C

AL EC
H

O
 can be defined through the C

om
m

unication 
folder of the V

isiS
et™

 utility program
. 

The 9-pin fem
ale A

uxiliary Interface connector inside the C
B

X
 is the preferred connector for 

device configuration or com
m

unication m
onitoring. 

5
1

6
9

Figure 40 - 9-pin fem
ale connector 

If perm
anent system

 w
iring is required, the follow

ing pins are used to connect the R
S

232 
auxiliary interface: 

C
B

X100/500
Function

R
X

Auxiliary Interface R
eceive D

ata 
TX

Auxiliary Interface Transm
it D

ata 
SG

N
D

 
Auxiliary Interface R

eference 

Figure 41 - R
S232 A

uxiliary Interface C
onnections 

N
O

TE 

D
o not connect the A

ux Interface to the C
B

X
 spring clam

p connectors and 
the 9-pin connector sim

ultaneously. 

 
R

X 
TX 

R
eference 

U
SER

 IN
TER

FA
C

E
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4.5 
IN

PU
TS 

There are tw
o optocoupled polarity insensitive inputs available on the reader: Input 1 

(E
xternal Trigger) and Input 2, a generic input: 

The E
xternal Trigger can be used in O

ne S
hot M

ode or in P
hase M

ode. Its m
ain functions 

are:
 

acquisition trigger in O
ne Shot M

ode 
 

reading phase-O
N

/reading phase-O
FF com

m
and in P

hase M
ode 

The m
ain functions of the general purpose Input 2 are: 

 
second external trigger in P

hase M
ode 

 
m

atch code storage com
m

and w
hen the M

atch C
ode option is enabled 

The electrical features of both inputs are: 

V
A

B  = 30 Vdc m
ax. 

IIN  = 10 m
A (reader) + 12 m

A (C
BX

) m
ax. 

The active state of these inputs are selected in softw
are. R

efer to the V
isiS

et™
 H

elp O
n 

Line. 

A
n anti-disturbance filter is im

plem
ented in softw

are on both inputs so that the default 
m

inim
um

 pulse duration is 
 0.5 m

illiseconds. This value can be increased or decreased 
through the softw

are param
eter D

ebounce Filter, see the D
igital I/O

 folder in the V
isiS

et™
 

H
elp O

n Line for further details. 

These inputs are optocoupled and can be driven by both N
PN

 and P
N

P
 type com

m
ands. 

N
O

TE 

P
olarity insensitive inputs assure full functionality even if pins A

 and B
 are 

exchanged.

The connections are indicated in the follow
ing diagram

s: 

C
B

X100/500
Function

+V 
Pow

er Source - External Trigger 
I1A 

External Trigger A (polarity insensitive) 
I1B 

External Trigger B (polarity insensitive) 
-V 

Pow
er R

eference - External Trigger  

The yellow
 Trigger LED

 (Figure 13, 5) is on w
hen the active state of the E

xternal Trigger 
corresponds to O

N
. 
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EXTER
N

AL TR
IG

G
ER

 IN
PU

T C
O

N
N

EC
TIO

N
S U

SIN
G

 M
ATR

IX 300™
 PO

W
ER

C
AU

TIO
N

 

P
ow

er from
 the V

dc/G
N

D
 spring clam

ps is available directly to the Input 
D

evi ce on the +V/-V
 spring clam

ps, and does not pass through the P
ow

er 
S

w
itch (O

N
/O

FF) inside the C
B

X
.

D
isconnect the pow

er supply w
hen 

w
orking inside the C

B
X

. 

Figure 42 – PH
-1 External Trigger U

sing M
atrix 300™

 Pow
er

Figure 43 - N
PN

 External Trigger U
sing M

atrix 300™
 Pow

er

EXTER
N

AL TR
IG

G
ER

 IN
PU

T C
O

N
N

EC
TIO

N
S U

SIN
G

 EXTER
N

AL PO
W

ER

Figure 44 - PN
P External Trigger U

sing External Pow
er 

Figure 45 - N
PN

 External Trigger U
sing External Pow

er

(brow
n) (black)

(blue) 

PH
-1 Photocell (PN

P) 

Pow
er to 

Input 
Photocell 

Signal 

 
Photocell 

 
R

eference 

N
PN

 Photocell 

Pulled dow
n to External 

Input D
evice R

eference 

Input 
Signal 

PN
P Photocell 

Pulled up to External 
Input D

evice Pow
er 

Input 
Signal 

N
PN

 Photocell 
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C
B

X100/500
Function

+V
P

ow
er S

ource - Inputs 
I2A

Input 2 A (polarity insensitive) 
I2B

Input 2 B (polarity insensitive) 
-V 

Pow
er R

eference - Inputs 

IN
PU

T 2 C
O

N
N

EC
TIO

N
S U

SIN
G

 M
ATR

IX 300™
 PO

W
ER

C
AU

TIO
N

 

P
ow

er from
 the V

dc/G
N

D
 spring clam

ps is available directly to the Input 
D

evice on the +V/-V
 spring clam

ps, and does not pass through the P
ow

er 
S

w
itch (O

N
/O

FF) inside the  C
B

X
. D

isconnect the pow
er supply w

hen 
w

orking inside the C
B

X
. 

PN
P Input 2 U

sing M
A

TR
IX 300™

 Pow
er

N
PN

 Input 2 U
sing M

A
TR

IX 300™
 Pow

er

IN
PU

T 2 C
O

N
N

EC
TIO

N
S U

SIN
G

 EXTER
N

AL PO
W

ER
 

Figure 46 - PN
P Input 2 U

sing External Pow
er 

Pow
er to 

Input D
evice 

Input 
Input D

evice 
Signal 

R
eference 

Input D
evice 

Pow
er to 

Input 
Input D

evice 
Signal Input D

evice 
R

eference 

Input D
evice 

Pulled dow
n to External 

Input D
evice R

eference 

Input 
Signal 

Input D
evice 
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Figure 47 - N
PN

 Input 2 U
sing External Pow

er

IN
PU

T 3 C
O

N
N

EC
TIO

N
S (C

B
X500 O

nly) 

Figure 48 - Input 3 U
sing External Pow

er 

C
AU

TIO
N

D
o not connect to I3A or I34B signals, they are reserved.

Pulled up to External 
Input D

evice Pow
er 

Input 
Signal 

Input D
evice 

R
ESER

VED
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4.6 
O

U
TPU

TS 

C
AU

TIO
N

 

W
hen O

utputs 1 and 2
are connected through the C

B
X

 connection box, 
they becom

e opto -isolated and polarity sensitive and acquire the electrical 
characteristics listed below

. To function correctly, they require setting the 
O

utput Type configuration param
eters to N

PN
 for the respective output in. 

Three general purpose outputs are available and their m
eaning can be defined by the user. 

They are typically used either to signal the data collection result or to control an external 
lighting system

. 

C
B

X100/500
Function

+V 
Pow

er Source - O
utputs 

O
1+ 

O
utput 1 + opto-isolated and polarity sensitive 

O
1- 

O
utput 1 - opto-isolated and polarity sensitive 

O
2+ 

O
utput 2 + opto-isolated and polarity sensitive 

O
2- 

O
utput 2 - opto-isolated and polarity sensitive 

O
3A 

O
utput 3 non opto-isolated (only available on C

B
X

500) 
-V 

Pow
er R

eference O
utputs 

The electrical features of the outputs are the follow
ing: 

O
utputs 1 and 2 

O
utput 3 

V
C

E  = 30 V
dc m

ax. 
R

everse-P
olarity and S

hort-C
ircuit P

rotected 
IC

E  = 40 m
A continuous m

ax.; 130 m
A pulsed m

ax. 
V

O
U

T  (ILO
A

D  = 0 m
A) m

ax = 30 V
dc 

V
C

E
 saturation  = 1 V

dc m
ax. @

 10 m
A

 
V

O
U

T  (ILO
A

D  = 100 m
A) m

ax = 3 V
dc 

P
D  = 90 m

W
 M

ax. @
 50 °C

 am
bient tem

p. 
ILO

A
D  m

ax = 100 m
A

 

B
y default, O

utput 1 is associated w
ith the P

artial R
ead and N

o R
ead events, w

hich activates 
w

hen the code(s) signaled by the external trigger are not decoded, and O
utput 2 is 

associated w
ith the C

om
plete R

ead event, w
hich activates w

hen all the selected codes are 
correctly decoded. 

The 
output 

signals 
are 

fully 
program

m
able 

being 
determ

ined 
by 

the 
configured 

A
ctivation/D

eactivation events, D
eactivation Tim

eout or a com
bination of the tw

o. R
efer to 

the D
igital I/O

 folder in the V
isiSet™

 H
elp O

n Line for further details.
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O
U

TPU
T 1 AN

D
 2 C

O
N

N
EC

TIO
N

S U
SIN

G
 M

ATR
IX 300™

 PO
W

ER

C
AU

TIO
N

 

P
ow

er from
 the V

dc/G
N

D
 spring clam

ps is available directly to the O
utput 

D
evi ce on the +V/-V

 spring clam
ps, and does not pass through the P

ow
er 

S
w

itch (O
N

/O
FF) inside the C

B
X

.
D

isconnect the pow
er supply w

hen 
w

orking inside the C
B

X
. 

Figure 49 - PN
P/O

pen Em
itter O

utput U
sing M

A
TR

IX 300™
 Pow

er

Figure 50 - N
PN

/O
pen C

ollector O
utput U

sing M
A

TR
IX 300™

 Pow
er

O
U

TPU
T 1 AN

D
 2 C

O
N

N
EC

TIO
N

S U
SIN

G
 EXTER

N
AL PO

W
ER

 

Figure 51 - PN
P/O

utput O
pen Em

itter U
sing External Pow

er 

Figure 52 - N
PN

/O
utput O

pen C
ollector U

sing External Pow
er 

Pow
er to 

O
utput 

O
utput device 

Signal 

O
utput device 

R
eference 

O
utput 1 D

evice 
Pow

er to 
O

utput 
O

utput device 
Signal 

O
utput device 

R
eference 

O
utput 2 D

evice 

Pow
er to 

O
utput device 

O
utput device 

R
eference 

O
utput 1 D

evice 

O
utput 

Signal 

Pow
er to 

O
utput device 

O
utput device 

R
eference 

O
utput 2 D

evice 

O
utput 

Signal 

Pulled up to External 
O

utput D
evice Pow

er 

O
utput 

Signal 

O
utput 1 D

evice 
Pulled up to External 
O

utput D
evice Pow

er 

O
utput 

Signal 

O
utput 2 D

evice 

Pulled dow
n to External 

O
utput D

evice R
eference 

O
utput 

Signal 

O
utput 1 D

evice 

Pulled dow
n to External 

O
utput D

evice R
eference 

O
utput 

Signal 

O
utput 2 D

evice 
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O
utput 3 is not opto-isolated

but can be assigned to the sam
e events. B

y default it is not 
assigned to any event. The C

BX
500 m

ust be used to connect this output. 

O
U

TPU
T 3 C

O
N

N
EC

TIO
N

S U
SIN

G
 M

ATR
IX 300™

 PO
W

ER
 (C

B
X500 O

nly)

Figure 53 - O
utput 3 U

sing M
atrix 300™

 Pow
er 

O
U

TPU
T 3 C

O
N

N
EC

TIO
N

S U
SIN

G
 EXTER

N
A

L PO
W

ER
 (C

B
X500 O

nly) 

Figure 54 - O
utput 3 U

sing External Pow
er 

C
AU

TIO
N

D
o not connect to I3A or I34B signals, they are reserved.

Pow
er to 

O
utput D

evice 

O
utput 

O
utput D

evice 
Signal 

R
eference 

O
utput D

evice 

O
utput 

Signal 
External D

evice 
G

round R
eference 
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4.7 
O

N
-B

O
A

R
D

 ETH
ER

N
ET IN

TER
FA

C
E 

The on-board E
thernet Interface can be used for TC

P
/IP com

m
unication w

ith a rem
ote or 

local host com
puter by connecting the reader to either a LAN

 or directly to a host PC
. There 

is no need to use a crossover adapter since M
atrix 300™

 incorporates an auto-cross 
function. 

A
C

AB
-ETH

-M
0x cable can be used to connect to a LA

N
. 

O
n the M

atrix 300™
 Ethernet interface the follow

ing com
m

unication channels are available:

 
D

ata Socket 

 
Im

age Socket 

 
W

ebSentinel Socket 

 
Im

age FTP C
lient 

 
H

TTP Server 

 
Ethernet IP 

 
M

odbus TC
P

 

For further details refer to the E
thernet Folder in the V

isiS
et™

 H
elp O

n Line and to the 
"M

atrix E
thernet S

ervice G
uide.pdf" docum

ent provided as supplem
entary docum

entation. 

4.8 
U

SER
 IN

TER
FA

C
E - SER

IA
L H

O
ST 

The follow
ing table contains the pinout for standard R

S
232 P

C
 H

ost interface. For other user 
interface types please refer to their ow

n m
anual. 

R
S232  PC

-side connections 
1

5

9
6

9-pin m
ale connector 

13

25
14

1

25-pin m
ale connector 

Pin 
N

am
e

Pin 
N

am
e

2
R

X
3

R
X

3
TX

2
TX

5
G

N
D

 
7

G
N

D
 

7
R

TS 
4

R
TS 

8
C

TS 
5

C
TS 
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5 
TYPIC

AL LAYO
U

TS 

The follow
ing typical layouts refer to system

 hardw
are configurations. H

ow
ever, they also 

require the correct setup of the softw
are configuration param

eters. D
otted lines in the figures 

refer to optional hardw
are configurations w

ithin the particular layout. 

5.1 
PO

IN
T-TO

-PO
IN

T 

In this layout the data is transm
itted to the H

ost on the m
ain serial interface. The R

S
232 

auxiliary interface can be used for reader configuration by connecting a laptop com
puter 

running V
isiS

et™
. H

ost M
ode program

m
ing can be accom

plished either through the m
ain 

interface or the Auxiliary interface. 

In Local Echo com
m

unication m
ode, data is transm

itted on the R
S232 auxiliary interface 

independently from
 the m

ain interface selection. 

W
hen O

ne S
hot or P

hase M
ode operating m

ode is used, the reader can be activated by an 
E

xternal Trigger (for exam
ple a pulse from

 a photoelectric sensor) w
hen the object enters its 

reading zone. 

Figure 55 – Serial Interface Point-to-Point Layout 

Term
inal 

M
atrix 300™

1

2

3
M

ain S
erial Interface (R

S
232 or R

S
485/422 Full-D

uplex) 
 A

uxiliary S
erial Interface (Local Echo) (R

S
232) 

 E
xternal Trigger (for O

ne S
hot or P

hase M
ode) 

H
ost

PG
6000 

C
B

X 

C
A

B
-D

Sxx 
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In this layout the data is transm
itted to the H

ost on the TC
P/IP Ethernet interface (C

BX
500 

w
ith BM

200/210 H
ost Interface M

odule installed). The R
S232 auxiliary interface can be used 

for reader configuration by connecting a laptop com
puter running V

isiS
et™

. H
ost M

ode 
program

m
ing can be accom

plished either through the TC
P

/IP
 E

thernet interface or the 
A

uxiliary interface. 

In Local Echo com
m

unication m
ode, data is transm

itted on the R
S232 auxiliary interface 

independently from
 the TC

P/IP Ethernet selection. 

W
hen O

ne S
hot or P

hase M
ode operating m

ode is used, the reader can be activated by an 
E

xternal Trigger (for exam
ple a pulse from

 a photoelectric sensor) w
hen the object enters its 

reading zone. 

Figure 56 – B
M

200/210 TC
P/IP Ethernet Interface Point-to-Point Layout 

M
atrix 300™

1

2

3

B
M

2x0 TC
P

/IP Ethernet Interface 
 A

uxiliary S
erial Interface (Local Echo) (R

S
232) 

 E
xternal Trigger (for O

ne S
hot or P

hase M
ode) 

H
ost

Pow
er 

C
B

X500 
C

A
B

-D
Sxx 
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In this layout a single reader functions as a Slave node on a Fieldbus netw
ork. The data is 

transm
itted to the H

ost through an accessory Fieldbus interface board installed inside the 
C

BX
500 connection box. 

R
eader configuration can be accom

plished through the Auxiliary interface using the VisiSet™
 

configuration program
 or H

ost M
ode program

m
ing. 

In Local Echo com
m

unication m
ode, data is transm

itted on the R
S232 auxiliary interface 

independently from
 the Fieldbus interface selection. 

W
hen O

ne S
hot or P

hase M
ode operating m

ode is used, the reader can be activated by an 
E

xternal Trigger (photoelectric sensor) w
hen the object enters its reading zone. 

Figure 57 – Fieldbus Interface Point-to-Point Layout 

M
atrix 300™

1

2

3

Fieldbus Interface (P
rofibus, D

evicN
et, etc.) 

 Auxiliary Serial Interface (Local Echo) (R
S232) 

 E
xternal Trigger (for O

ne S
hot or P

hase M
ode) 

H
ost

Pow
er 

C
B

X500 
C

A
B

-D
Sxx 
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5.2 
ID

-N
ET™

 SYN
C

H
R

O
N

IZED
 N

ETW
O

R
K

 

The ID
-N

ET™
 connection is used to collect data from

 several readers to build a m
ulti-point or 

a m
ulti-sided reading system

; there can be one m
aster and up to 31 slaves connected 

together. 

The slave readers are connected together using the ID
-N

ET™
 interface. Every slave reader 

m
ust have an ID

-N
ET™

 address in the range 1-31. 

The m
aster reader is also connected to the H

ost on the R
S232/R

S485/422 m
ain serial 

interface. 

For a M
aster/S

lave S
ynchronized layout the E

xternal Trigger signal is unique to the system
; 

there is a single reading phase and a single m
essage from

 the m
aster reader to the H

ost 
com

puter. It is not necessary to bring the External Trigger signal to all the readers. 

In the M
aster/S

lave S
ynchronized layout the M

aster operating m
ode can only be set to 

Phase M
ode. 

The m
ain, auxiliary, and ID

-N
E

T™
 interfaces are connected as show

n in the follow
ing 

figures. 

Figure 58 – ID
-N

ET™
 M

/S Synchronized Layout

The M
aster reader can be connected to the C

BX
 series connection box w

ith the advantage 
of the Backup and R

estore configuration function (C
BX + BM

100 m
odule). 

M
ain S

erial Interface (R
S

232 or R
S

485/422 Full-D
uplex) 

 E
xternal Trigger 

 ID
-N

E
T™

 (up to 16 devices - practical lim
it) 

H
ost

1
3

2

M
aster 

Slave#1 
Slave#n 

Pow
er 
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If the B
ackup and R

estore function is not required, then a Q
L300 or Q

L500 can be used to 
connect the m

aster reader. Figure 59 - ID
-N

ET™
 Synchronized Layout

M
atrix 300™

 M
aster w

ith C
B

X500 + M
atrix 300™

 Slaves w
ith Q

L150

Figure 60 - ID
-N

ET™
 Synchronized Layout

M
atrix 300™

 M
aster w

ith Q
L300 + M

atrix 300™
 Slaves w

ith Q
L150

H
ost 

Q
L150 

P
S

P
ow

er 

M
ain Interface 

The ID
-N

E
T netw

ork m
ust be term

inated inserting an
ID

- N
E

T term
inator into the Q

L300 (M
aster) and into the

last Q
L in the netw

ork.

S
lave N

odes 

C
B

L-1480-xx 

C
A

B
-PW

-EXT 

C
B

L-1480-xx 

C
A

B
-A

U
X03 

C
A

B
-A

U
X03 

M
aster 

Q
L150 

C
B

L-1490 
ID

-N
E

T 
Term

inator 

C
B

L-1496 
ID

-N
E

T 
Term

inator 
Q

L300 
ID

-N
E

T™

H
ost 

Q
L150 

2
1

3

P
S

P
ow

er C
B

X500 

C
B

L-1490 
ID

-N
E

T 
Term

inator

The ID
-N

E
T netw

ork m
ust be term

inated through the 
internal sw

itch of the C
B

X500 and inserting an ID
-N

E
T

term
inator into the last Q

L in the netw
ork.

S
lave N

odes 

4 C
B

L-1480-xx 

CBL-1480-xx 

C
A

B
-PW

-EXT 

C
A

B
-A

U
X03 

C
B

L-1480-xx 

B
A

600 ID
-N

E
T™

 O
ut

 B
A

400 E
xt. P

ow
er 

 B
A

500 Trigger 
 B

A
300 S

ervice Q
L150 

M
aster 

C
A

B
-A

U
X03 

C
A

B
-A

U
X03 

M
ain 

ID
-N

E
T™
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The sam
e configuration can be m

ade to a H
ost using a TC

P
/IP

 E
thernet interface. In this 

case the M
aster is connected to a C

BX
500 w

ith B
M

200/210 H
ost Interface M

odule installed. 

The TC
P

/IP
 E

thernet, auxiliary, and ID
-N

E
T™

 interfaces are connected as show
n in the 

figure below
. 

Figure 61 – ID
-N

ET™
 M

/S Synchronized Layout w
ith B

M
200/210 TC

P/IP Ethernet Interface to H
ost

A
lternatively, the M

aster reader can com
m

unicate to the H
ost as a S

lave node on a Fieldbus 
netw

ork. This requires using an accessory Fieldbus interface board installed inside the 
C

BX
500 connection box. 

System
 configuration can be accom

plished through the Auxiliary interface of each individual 
reader (internal C

BX500 9-pin connector) using the VisiSet™
 configuration program

 or H
ost 

M
ode program

m
ing. S

ee par. 2.3.1 for details. 

Figure 62 – ID
-N

ET™
 Fieldbus M

/S Synchronized Layout

B
M

2x0 TC
P

/IP Ethernet Interface 
 E

xternal Trigger 
 ID

-N
E

T™
 (up to 16 devices - practical lim

it) 
H

ost

1

3

2

M
aster 

Slave#1 
Slave#n 

Pow
er 

C
B

X500 

Fieldbus Interface 
 E

xternal Trigger (for O
ne S

hot or P
hase M

ode) 
 ID

-N
E

T™
 (up to 16 devices - practical lim

it) 

H
ost

2

M
aster

Slave#1 
Slave#n 

Pow
er 

1

3
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5

5.3 
ID

-N
ET™

 M
U

LTID
A

TA
 N

ETW
O

R
K

 

For a M
aster/S

lave M
ultidata layout each reader has its ow

n reading phase independent 
from

 the others; each single m
essage is sent from

 the m
aster reader to the H

ost com
puter. 

Figure 63 – ID
-N

ET™
 M

/S M
ultidata

N
O

TE

The auxiliary serial interface of the slave readers can be used in Local E
cho 

com
m

unication m
ode to control any single reader (visualize collected data) 

or to configure it using the V
isiS

et™
 utility.

The ID
-N

ET™
 term

ination resistor sw
itches m

ust be set to O
N

 only in the first 
and last C

BX connection box.

Term
inal 

M
ain S

erial Interface (R
S

232 or R
S

485/422 Full-D
uplex) 

 A
uxiliary S

erial Interface (Local Echo) (R
S

232) 
 E

xternal Trigger (for O
ne S

hot or P
hase M

ode) 
 ID

-N
E

T™
 (up to 32 devices, m

ax netw
ork extension of 1000 m

) 

H
ost

1
4

3

2

M
aster 

Slave#1 
Slave#n 

Pow
er 
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The sam
e configuration can be m

ade to a H
ost using a TC

P
/IP

 E
thernet interface. In this 

case the M
aster is connected to a C

BX
500 w

ith B
M

200/210 H
ost Interface M

odule installed. 

The TC
P/IP Ethernet, auxiliary, and ID

-N
ET™

 interfaces are connected as show
n in the 

figure below
. 

Figure 64 – ID
-N

ET™
 M

/S M
ultidata Layout w

ith B
M

200/210 TC
P/IP Ethernet Interface to H

ost

N
O

TE

The auxiliary serial interface of the slave readers can be used in Local E
cho 

com
m

unication m
ode to control any single reader (visualize collected data) 

or to configure it using the V
isiS

et™
 utility.

The ID
-N

ET™
 term

ination resistor sw
itches m

ust be set to O
N

 only in the first 
and last C

BX connection box.

B
M

2x0 TC
P

/IP Ethernet Interface 
 Auxiliary Serial Interface (Local Echo) (R

S232) 
 E

xternal Trigger (for O
ne S

hot or P
hase M

ode) 
 ID

-N
E

T™
 (up to 32 devices, m

ax netw
ork extension of 1000 m

)

H
ost

1

4

3

2

M
aster 

Slave#1 
Slave#n 

Pow
er 

C
B

X500 
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5

A
lternatively, the M

aster reader can com
m

unicate to the H
ost as a S

lave node on a Fieldbus 
netw

ork. This requires using an accessory Fieldbus interface board installed inside the 
C

BX
500 connection box. 

System
 configuration can be accom

plished through the Auxiliary interface of each individual 
reader (internal C

BX
500 9-pin connector) using the VisiSet™

 configuration program
 or H

ost 
M

ode program
m

ing. S
ee par. 2.3.1 for details. 

Figure 65 – ID
-N

ET™
 Fieldbus M

/S M
ultidata

Term
inal 

Fieldbus Interface 
 A

uxiliary S
erial Interface (Local Echo) (R

S
232) 

 E
xternal Trigger (for O

ne S
hot or P

hase M
ode) 

 ID
-N

E
T™

 (up to 32 devices, m
ax netw

ork extension of 1000 m
)

H
ost

1

4

3

2

M
aster 

Slave#1 
Slave#n 

Pow
er 
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5.4 
PA

SS-TH
R

O
U

G
H

 

A
n alternative P

ass-Through layout allow
s the m

ore efficient ID
-N

ET™
 netw

ork to be used. 
This layout is really an ID

-N
ET M

aster/Slave M
ultidata layout w

hich also allow
s each reader 

(M
aster and S

laves) to accept input on the A
uxiliary interface, for exam

ple to connect a 
device such as a hand-held reader for m

anual code reading capability. 

E
ach M

atrix 300™
 transm

its its ow
n m

essages plus any m
essages received by its A

uxiliary 
interface onto the ID

-N
ET™

 interface. The M
aster passes all m

essages to the H
ost.

W
hen O

ne S
hot or P

hase M
ode operating m

ode is used, the reader can be activated by an 
E

xternal Trigger (photoelectric sensor) w
hen the object enters its reading zone. 

Figure 66 – Pass-Through O
n ID

-N
ET™

 Layout

N
O

TE

The reading device connected to the H
ost can be connected to a Fieldbus 

netw
ork using a H

ost Interface m
odule through a C

B
X

500 connection box. 

H
ost

1
4

3
3

M
aster 

3

M
ain S

erial Interface (R
S

232 or R
S

485/422 Full-D
uplex) 

 A
uxiliary S

erial Interface (R
S

232) 
 E

xternal Trigger (for O
ne S

hot or P
hase M

ode) 
 ID

-N
E

T™

Slave#1 
Slave#n 

2
Pow

er 
2
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5

5.5 
ETH

ER
N

ET C
O

N
N

EC
TIO

N
 

The E
thernet connection is possible in tw

o 
different layouts. In both layouts, before 

proceeding w
ith the connection, it is necessary to configure the reader Ethernet param

eters 
via V

isiS
et™

. For further details, see the Ethernet Folder in the V
isiS

et™
 H

elp O
n Line.

In a P
oint-to-P

oint layout the reader is connected to a local host by using a C
AB

-ETH
-M

0x
cable.

There is no need to use a crossover adapter since M
atrix 300™

 incorporates an 
autocross function. 

Figure 67 - Ethernet Point-to-Point Layout 

C
B

X

H
ost

M
atrix 300™

C
A

B
-D

Sxx 

C
A

B
-ETH

-M
0x 

PG
6000 

1

2
E

thernet Interface 
 Auxiliary Serial Interface (Local Echo) (R

S
232) 

E
xternal Trigger (for O

ne S
hot or P

hase M
ode) 

3



M
ATR

IX
 300™

 R
E

FER
EN

C
E

 M
AN

U
A

L 

72 5

W
hen using a Local A

rea N
etw

ork (LAN
), one or m

ore M
atrix 300s can be connected to the 

netw
ork by using C

AB
-ETH

-M
0x cables: 

Figure 68 - Ethernet N
etw

ork Layout 

Figure 69 - PO
E Ethernet N

etw
ork Layout 

C
B

X

M
atrix 300™

H
ost

N
ETW

O
R

K

CAB-ETH-M0x 

CAB-DSxx 

1

2

3

E
thernet Interface 

 A
uxiliary S

erial Interface (Local Echo) (R
S

232) 
E

xternal Trigger (for O
ne S

hot or P
hase M

ode) 

Pow
er

M
atrix 300™

H
ost

PoE Sw
itch 

CAB-ETH-M0x 

Ethernet Interface 
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6

6 
R

EAD
IN

G
 FEA

TU
R

ES 

6.1 
FO

V C
A

LC
U

LA
TIO

N
 

R
eferring to Figure 70 and the form

ula below
, use the data in the follow

ing table to calculate 
the FO

V
 for your application. 

M
odel 

Lens 
d

0
V

iew
ing A

ngle 
H

orizontal
V

iew
ing A

ngle 
Vertical

V
iew

ing A
ngle 

D
iagonal

M
in R

eading D
istance

m
m

 
M

atrix 300 4x2-0xx 
LN

S
-1109 9 m

m
 

14 m
m

 
39.8° 

32.3° 
49.7° 

22

The view
ing angle has a tolerance of 

 1° depending on the reading distance. 

FO
V

x  = 2  (d + d
0 ) tan (

x /2)
w

here: 
FO

V
x  = horizontal, vertical or diagonal FO

V
 

x  = horizontal, vertical or diagonal view
ing angles. 

d = reading distance (from
 w

indow
 surface to code surface) 

d
0  = reading distance offset (from

 center of lens to w
indow

 surface) 

FO
V

plane

d
0

dFigure 70 – R
eading D

istance R
eferences 

Exam
ple: 

The FO
V for a M

atrix 300 412-0xx at a reading distance of 200 m
m

 is: 

FO
V

H  = 2 [(200 m
m

 + 14 m
m

) tan (39.8°/2)] 
78 m

m
 

FO
V

V  = 2 [(200 m
m

 + 14 m
m

) tan (32.3°/2)] 
62 m

m
 

N
O

TE

The follow
ing diagram

s are given for typical perform
ance at 25°C

 using high 
quality grade A

 sym
bols according to IS

O
/IEC

 15416 (1D
 code) and 

IS
O

/IE
C

 15415 (2D
 code) print quality test specifications. Testing should be 

perform
ed w

ith actual application codes in order to m
axim

ize the application 
perform

ance.

FO
V

H

FO
V

V
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6.2 
R

EA
D

IN
G

 D
IA

G
R

A
M

S 

 
The follow

ing reading diagram
s are to be considered as references and are given for 

typical perform
ance at 25°C

 using high quality grade A sym
bols: C

ode 128 (1D
 code) and 

D
ata M

atrix EC
C

 200 (2D
 code) from

 the Test C
harts provided w

ith the reader. 

Testing should be perform
ed w

ith the actual M
atrix 300™

 using application codes in 
order to evaluate w

hether m
axim

izing application perform
ance requires adjustm

ents to 
the H

W
/SW

 configuration w
ith respect to the R

eference C
onditions given under each 

diagram
. 

 
The ratio of the V

ertical FO
V

 w
idth w

ith respect to the H
orizontal FO

V
 w

idth in the 
diagram

s is about equal to 0.8; specifically 1024/1280. (i.e. FO
V

V
.

 FO
V

H  x 0.8). 

 
The reading distance ranges are m

easured from
 the reading w

indow
 surface. 

 
The m

ax theoretical Line Speed values for each diagram
 can be calculated using the 

form
ula in par. 6.3. 

 
C

om
m

on softw
are param

eter settings for 1D
 C

odes are: Processing M
ode=Advanced 

C
ode Setting; Self Tuning=D

isabled. For 2D
 C

odes: Processing M
ode=Standard; Self 

Tuning=Enabled; Self Tuning M
ode=Processing M

odes O
nly. 

W
hen defining a H

W
/SW

 configuration for the M
atrix 300™

 for conditions different from
 

those of the reference diagram
s, it is suggested to keep in m

ind the follow
ing rules: 

 
C

hanges in E
xposure Tim

e act directly proportional to the lum
inosity of the im

age 
and inversely proportional to the m

axim
um

 code reading m
ovem

ent speed. 
C

onsequently, reducing the E
xposure Tim

e by half, reduces the lum
inosity of the 

im
age by half but doubles the theoretical code reading m

ovem
ent speed. 

 
C

hanges 
in 

G
ain 

act 
directly 

proportional 
to 

the 
lum

inosity 
of 

the 
im

age. 
Increasing the G

ain value how
ever, can reduce the quality of the acquired im

age. 

At the center of the field of view
, the lighting pow

er of the “R
ED

 W
ID

E” illum
inator 

is about equal to tw
ice that of the “W

H
ITE

 W
ID

E” illum
inator, 1.5 tim

es that of the 
“M

LT-D
PM

” illum
inator, and 2.9 tim

es that of the “LT-D
PM

” illum
inator.

 
For the tw

o D
P

M
 illum

inators, the overall lighting pow
er being considered is from

 
the four C

entral LED
 chains. 

6.2.1 
Pre-C

onfigured .IN
I Files 

E
ach depth of field (D

O
F) range show

n in the various R
eading D

iagram
s can be obtained by 

loading a pre-configured .ini file that already contains the param
eter settings necessary to 

replicate the reading diagram
 results. 

These .ini files are provided w
ith and can be loaded from

 the V
isiS

et™
 installation directory

as in the follow
ing exam

ple: 
C

:\Program
 Files\D

atalogic\VisiSet2\Std_660\R
eading D

iagram
 C

onfiguration Files\412-xxx R
ED

 W
ide 

The nam
es of the .ini files correspond to the specific R

eading D
iagram

s; they indicate the 
C

ode Type, C
ode R

esolution, R
eading D

istance, and Lum
inosity variable settings (A or B if 

any). These can be directly m
atched to the relative R

eading D
iagram

 to obtain the desired 
D

O
F. 
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6

6.2.2 
1D

 (Linear) C
odes C

ode 128 0.25 m
m

 (10 m
ils) 

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

C
ode 128 

C
ode R

esolution 
0.25 m

m
 (10 m

ils) 
Tilt Angle 

45° 
Skew

 Angle 
15° 

Softw
are Param

eters
R

eading D
istance (m

m
) 

190 
300 

300 
412-xxx R

ED
 W

ide 
A

B
E

xposure Tim
e (

s)
130 

230 
500 

G
ain 

25 
25 

25 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

R
eading D

istance

Horizontal Reading Width

in
0 

2 
4 

6 
8 

10 
12 

14

0 2 4 6-2-4-6
m

m
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C
ode 128 0.30 m

m
 (12 m

ils)

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

C
ode 128 

C
ode R

esolution 
0.30 m

m
 (12 m

ils) 
Tilt Angle 

45° 
Skew

 Angle 
15° 

Softw
are Param

eters
R

eading D
istance (m

m
) 

190 
360 

360 
412-xxx R

ED
 W

ide 
A

B
E

xposure Tim
e (

s)
150 

230 
500 

G
ain 

20 
25 

25 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

R
eading D

istance

Horizontal Reading Width

in
0 

2 
4 

6 
8 

10 
12 

14 
16

0 2 4 6-2-4-6

m
m
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C
ode 128 0.33 m

m
 (13 m

ils)

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

C
ode 128 

C
ode R

esolution 
0.33 m

m
 (13 m

ils) 
Tilt Angle 

45° 
Skew

 Angle 
15° 

Softw
are Param

eters
R

eading D
istance (m

m
) 

185 
395 

395 
412-xxx R

ED
 W

ide 
A

B
E

xposure Tim
e (

s)
150 

300 
3300 

G
ain 

25 
25 

15 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

H
igh Pow

er Strobed 

R
eading D

istance

Horizontal Reading Width

m
m

0 
2 

4 
6 

8 
10 

12 
14 

16 
18

in 0 2 4 8-2-4-8 -6 6
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C
ode 128 0.38 m

m
 (15 m

ils)

C
O

N
D

ITIO
N

S:
H

ardw
are Settings 

C
ode S

ym
bology 

C
ode 128 

C
ode R

esolution 
0.38 m

m
 (15 m

ils) 
Tilt Angle 

45° 
Skew

 Angle 
15° 

Softw
are Param

eters
R

eading D
istance (m

m
) 

180 
452 

452 
412-xxx R

ED
 W

ide 
A

B
E

xposure Tim
e (

s)
140 

320 
3300 

G
ain 

25 
25 

15 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

H
igh Pow

er Strobed 

R
eading D

istance

Horizontal Reading Width

m
m

in
0 

2 
4 

6 
8 

10 
12 

14 
16 

18 
20

0 2 4 10-2-4-10 6 8-6-8
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6

6.2.3 
2D

 (B
i-dim

ensional) C
odes 

D
ata M

atrix 0.13 m
m

 (5 m
ils) 

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

D
ata M

atrix EC
C

 200 
C

ode R
esolution 

0.13 m
m

 (5 m
ils) 

Tilt Angle 
45° 

Skew
 Angle 

20° 
Softw

are Param
eters

R
eading D

istance (m
m

) 
75 

83 
92 

412-xxx R
ED

 W
ide 

E
xposure Tim

e (
s)

60 
80 

100 
G

ain 
15 

12 
10 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 
472-xxx LT-D

PM
 

E
xposure Tim

e (
s)

175 
235 

290 
G

ain 
15 

12 
10 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 
482-xxx M

LT-D
PM

 
E

xposure Tim
e (

s)
90 

120 
150 

G
ain 

15 
12 

10 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

R
eading D

istance

Horizontal Reading Width

m
m

in
0 

0.5 
1 

1.5 
2 

2.5 
3 

3.5 
4

0 0.5

1.5 2-0.5

-1.5

-2 1-1
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D
ata M

atrix 0.19 m
m

 (7.5 m
ils)

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

D
ata M

atrix EC
C

 200 
C

ode R
esolution 

0.19 m
m

 (7.5 m
ils) 

Tilt Angle 
45° 

Skew
 Angle 

15° 
Softw

are Param
eters

R
eading D

istance (m
m

) 
85 

110 
145 

412-xxx R
ED

 W
ide 

E
xposure Tim

e (
s)

85 
110 

150 
G

ain 
12 

12 
12 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 
472-xxx LT-D

PM
 

E
xposure Tim

e (
s)

247 
310 

435 
G

ain 
12 

12 
12 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 
482-xxx M

LT-D
PM

 
E

xposure Tim
e (

s)
128 

165 
225 

G
ain 

12 
12 

12 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

R
eading D

istance

Horizontal Reading Width

m
m

in
0 

1 
2 

3 
4 

5 
6

0 1 2 3-1-2-3
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D
ata M

atrix 0.25 m
m

 (10 m
ils)

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

D
ata M

atrix EC
C

 200 
C

ode R
esolution 

0.25 m
m

 (10 m
ils) 

Tilt Angle 
45° 

Skew
 Angle 

15° 
Softw

are Param
eters

R
eading D

istance (m
m

) 
100 

135 
195 

412-xxx R
ED

 W
ide 

E
xposure Tim

e (
s)

100 
160 

200 
G

ain 
13 

13 
19 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 
472-xxx LT-D

PM
 

E
xposure Tim

e (
s)

290 
465 

500 
G

ain 
13 

13 
22 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 
482-xxx M

LT-D
PM

 
E

xposure Tim
e (

s)
150 

240 
300 

G
ain 

13 
13 

19 
Illum

inator Lighting M
ode 

V
ery H

igh P
ow

er S
trobed 

R
eading D

istance

m
m

Horizontal Reading Width

in
0 

1 
2 

3 
4 

5 
6 

7 
8

0 1 2 4-1-2-4 3-3



M
ATR

IX
 300™

 R
E

FER
EN

C
E

 M
AN

U
A

L 

82 6

D
ata M

atrix 0.38 m
m

 (15 m
ils)

C
O

N
D

ITIO
N

S: 
H

ardw
are Settings 

C
ode S

ym
bology 

D
ata M

atrix EC
C

 200 
C

ode R
esolution 

0.38 m
m

 (15 m
ils) 

Tilt Angle 
45° 

Skew
 Angle 

15° 
Softw

are Param
eters

R
eading D

istance (m
m

) 
130 

195 
300 

412-xxx R
ED

 W
ide 

E
xposure Tim

e (
s)

250 
250 

380 
G

ain 
8

17 
22 

Illum
inator Lighting M

ode 
V

ery H
igh P

ow
er S

trobed 

R
eading D

istance

m
m

in
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 

13

0 2 4 5-2-4-5 1-1-3 3

Horizontal Reading Width
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6

6.3 
M

A
XIM

U
M

 LIN
E SPEED

 A
N

D
 EXPO

SU
R

E TIM
E C

A
LC

U
LA

TIO
N

S 

The Exposure Tim
e (or Shutter) param

eter defines the tim
e during w

hich the im
age w

ill be 
exposed to the reader sensor to be acquired. This param

eter depends heavily on the 
environm

ental conditions (external lighting system
, im

age contrast etc.). 

In general, a longer tim
e corresponds to a lighter im

age but is susceptible to blurring due to 
the code m

ovem
ent; a shorter exposure tim

e corresponds to a darker im
age. 

N
O

TE

The follow
ing considerations m

ust be applied only w
hen the internal lighting 

system
 and 2D

 codes
are used. The M

axim
um

 line speed allow
ed for linear 

codes or postal code reading applications heavily depends on the direction 
of sym

bol m
ovem

ent. W
hen the direction of m

ovem
ent is parallel to the 

elem
ents of the code, the m

axim
um

 speed is greater.

Assum
ing:

X: C
ode R

esolution (m
m

) 

T
exp : E

xposure Tim
e (s) 

LS: Line S
peed (m

m
/s) 

The essential condition to avoid blurring effects betw
een tw

o adjacent elem
ents in a dynam

ic 
reading application is: 

LS 
 T

exp
 X 

The m
axim

um
 (theoretical) line speed LS can be calculated as follow

s: 

X / T
exp (m

ax)  = LS (m
ax)

Exam
ple: 

A
 M

atrix 300™
 using:

Internal Lighting M
ode = V

ery H
igh P

ow
er S

trobe 
E

xposure Tim
e (x1 

s) = 100 (100 
s) 

C
ode R

esolution (X) = 0.254 m
m

 (10 m
ils) 

has a m
axim

um
 line speed of: 

0.254 (m
m

) / 0.0001 (s) = 2540 m
m

/s 

Likew
ise, T

exp
(m

ax) is the m
axim

um
 Exposure Tim

e value that can be used w
ithout blurring 

for the given application line speed and code resolution. Therefore: 

X / LS (m
ax)  = T

exp
(m

ax)
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T
exp

(m
ax) and

LS 
(m

ax) are represented in the graph below
 as the curved line for X

(code 
resolution). V

alues above the curve result in blurring. In practice, the application values are 
som

ew
here below

 the theoretical line, (in the green area), due to environm
ental and other 

conditions. 

Line Speed 

Texp

SW
 Lim

it 

T
exp (m

in)
SW

/H
W

 Lim
it 

X
2X

Conveyor Speed 
Limit

R
eadable 

B
lurring

For exam
ple, the m

axim
um

 target speed in the application is also affected by these 
conditions: 

C
ode/B

ackground 
C

ontrast: 
m

axim
um

 
speed 

decreases 
w

hen 
decreasing 

im
age 

contrast (poor quality codes, reflective transparent coverings, different supports and 
printing techniques). 

C
ode R

esolution: m
axim

um
 speed increases w

hen decreasing code resolution, (i.e. 2X).
There is a decrem

ent of overlapping effects betw
een tw

o adjacent elem
ents. 

Tilt Angle: m
axim

um
 speed decreases w

hen increasing Tilt angle (from
 0 to 45 degrees). 

T
exp

(m
in)  is the m

inim
um

 Exposure Tim
e value obtainable for the specific application. It can 

be evaluated in static reading conditions and depends on the M
atrix reader hardw

are 
selected for the application (internal lighting system

, optical lens, reading distance) and on 
any external lighting system

. It m
ay also depend on code printing quality, and reader 

position.

The Internal Lighting M
ode param

eter allow
s setting the operating m

ode of the internal 
lighting system

. The possible values are: 

D
isabled: the built-in LE

D
 array is turned off all the tim

e. This option can be useful if using 
an external lighting system

; 

A
lw

ays O
N

: the built-in LED
 array is turned on all the tim

e at the low
est pow

er level. This 
option is useful if the LED

-array blinking (Strobed operating m
ode) disturbs the operator. 

V
ery H

igh/H
igh-P

ow
er S

trobed: the built-in LED
 array is on only during the im

age 
exposure tim

e. Tw
o different lighting levels can be set. 

N
O

TE

To avoid LED
 array overheating, for P

ow
er Strobed settings, the program

 
autom

atically lim
its the range of allow

ed values for the Exposure Tim
e

param
eter. Therefore, after changes to Internal Lighting M

ode, recheck 
Exposure Tim

e.
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7 
SO

FTW
AR
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FIG
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S
oftw

are configuration of your M
atrix 300™

 for static reading or sim
ple code reading 

applications 
can 

be 
accom

plished 
by 

the 
R

apid 
C

onfiguration 
procedure 

using 
the 

X
-PR

ESS™
 H

M
I (w

hich requires no external configuration program
) or by using the 

V
isiS

et™
 S

etup W
izard for easy setup. These procedures are described in chapter 1.

For other applications use V
isiS

et™
, connecting to the reader through one of the serial ports.

N
O

TE

For E
thernet applications, connections to V

isiS
et™

 can be m
ade directly 

through the E
thernet port of the reader, or Q

L500 or B
M

2x0 H
ost Interface 

m
odule. S

ee the "C
onfiguration Through E

thernet" page in the V
isiS

et™
 

H
elp O

n-Line, or the "M
atrix Fam

ily S
etup P

rocedure U
sing P

rogram
m

ing 
B

arcodes" docum
ent on the M

ini-D
V

D
. 

7.1 
VISISET™

 SYSTEM
 R

EQ
U

IR
EM

EN
TS 

To install and run VisiSet™
 you should have a Laptop or PC

 that m
eets or exceeds the 

follow
ing: 

 
P

entium
 processor 

 
W

indow
s: 98/2000, N

T 4.0, X
P, V

ista, 7 or 8 

 
32 M

B R
am

 

 
5 M

B free H
D

 space 

 
one free R

S
232 serial port w

ith 115 K
baud (or U

S
B

-S
erial adapter) 

 
one E

thernet TC
P

/IP port 

 
V

ideo A
dapter (1024 x 768) or better using m

ore than 256 colors 

7.2 
IN

STA
LLIN

G
 VISISET™

To install VisiSet™
, proceed as follow

s: 

1. 
Turn on the Laptop or P

C
 that w

ill be used for configuration (connected to the M
atrix 

300™
com

m
unication ports). 

2. 
A

fter W
indow

s finishes booting, insert the M
ini-D

V
D

 provided. 

3.
Launch V

isiS
et™

 installation by clicking Install. 

4. 
Follow

 the instructions in the installation procedure. 
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7.3 
 STA

R
TU

P 

A
fter com

pleting the m
echanical and electrical connections to M

atrix 300™
, you can begin 

softw
are configuration as follow

s: 

1.
P

ow
er on the M

atrix 300™
 reader. W

ait for the reader startup. The system
 bootstrap 

requires a few
 seconds to be com

pleted. The reader autom
atically enters R

un M
ode. 

2. 
R

un the VisiSet™
 program

.

3. 
P

ress C
onnect

on the V
isiS

et™
 m

enu bar. The P
C

 w
ill autom

atically connect to the 
M

atrix 300™
 reader.

U
pon connection, M

atrix 300™
 exits R

un M
ode and displays the M

ain M
enu on V

isiS
et™

 
w

ith all the com
m

ands necessary to m
onitor your reader's perform

ance. Y
ou can select 

these com
m

ands using the m
ouse or by pressing the key corresponding to the letter 

show
n on the button. S

ee Figure 71. 

Figure 71 - M
ain W

indow
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7.3.1 
VisiSet™

 O
ptions

The O
ptions

item
 from

 the V
isiS

et™
 m

enu (see Figure 71) presents a w
indow

 allow
ing you 

to configure: 

 
the logging function (Log)

V
isiS

et™
 w

indow
 properties (Environm

ent)

VisiSet™
 com

m
unication channel (C

om
m

unication)

Figure 72 - O
ptions - Log 

Figure 73 - O
ptions - Environm

ent 
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Figure 74 - O
ptions – C

om
m

unication: Serial Port 

Figure 75 - O
ptions – C

om
m

unication: Ethernet 
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7.4 
ETH

ER
N

ET C
O

N
FIG

U
R

A
TIO

N
 (STA

TIC
 IP A

D
D

R
ESSIN

G
) 

If you w
ant to connect to V

isiS
et™

 using E
thernet then follow

 the procedure below
.

In order to find the reader using the VisiSet™
 Look For D

evices O
n N

etw
ork tool, the 

reader and VisiSet™
 m

ust be on the sam
e netw

ork (not through a sub-netw
ork or 

router). 

The Factory D
efault static IP address param

eter settings for all M
atrix Fam

ily readers are:

 
IP

 A
ddress = 172.24.24.1 

 
Subnet M

ask = 255.255.0.0 

G
atew

ay A
ddress = 172.24.255.254 

1. 
B

efore changing the E
thernet netw

ork settings 
on the PC

 running VisiSet™
, close any open 

applications w
hich use netw

ork resources (i.e. 
O

utlook, or W
eb brow

ser). 

2. 
O

n 
the 

C
onfiguration 

PC
, 

from
 

the 
C

ontrol 
Panel> N

etw
ork C

onnections, right-click on the 
LAN

 connection icon and open the properties 
w

indow
. 

3. 
Select the Internet Protocol (TC

P/IP) item
 and 

open the properties w
indow

. 

4. 
S

et the IP
 A

ddress fields as show
n in the figure 

and click O
K

 to save. 

5. 
In VisiSet select the Ethernet C

om
m

unication 
C

hannel 
in 

the 
O

ptions> 
C

om
m

unication 
w

indow
. Then press the Look For D

evices O
n N

etw
ork button. The M

atrix reader w
ill 

appear w
ith its default IP Address in the 

list. 

6. 
Input the IP address from

 the list in the 
IP Address field of the D

evice E
thernet 

C
hannel 

A
ddress 

section 
of 

the 
V

isiS
et™

 
O

ptions> 
C

om
m

unication 
w

indow
 (or double-click on the device in 

the list). The IP port num
ber is 51235. 

Then click Save.

7. 
P

erform
 

a 
C

onnect 
(to 

device) 
from

 
VisiSet™

.

172 . 24 . 255 . 254 
255 . 255 . 0 . 0 
172 . 24 . 255 . 254 
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7.5 
C

O
N

FIG
U

R
A

TIO
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O
nce connected to M

atrix 300™
 as described in par. 7.3 or 7.4, you can m

odify the 
configuration param

eters as follow
s: 

1.
Press the C

alibration Tool button from
 the M

ain M
enu. M

atrix 300™
 w

ill dow
nload its 

perm
anent m

em
ory configuration param

eters w
ith the default values (if it is the first tim

e) 
to VisiSet™

. The C
alibration Tool w

indow
 w

ill be displayed together w
ith the Param

eter 
S

etup w
indow

 w
orking in Interactive M

ode (see par. 7.5.1 and par. 7.5.3). 

2.
E

dit 
the 

M
atrix 

300™
 

configuration 
param

eters 
according 

to 
your 

application 
requirem

ents. 

3.
U

se the C
alibration Tool to fine tune the reading perform

ance. See par. 7.5.3. 

4.
C

lose the C
alibration Tool w

indow
 and disable the Interactive M

ode by pressing the 
interactive button. 

5.
S

ave the new
 configuration to the reader perm

anent m
em

ory by pressing the S
end 

button. 

6.
C

lose the P
aram

eter S
etup w

indow
 and press D

isconnect
on the VisiSet™

 m
enu bar 

(see Figure 71) or launch R
un M

ode from
 the VisiSet™

 M
ain m

enu.

D
isconnect exits closing com

m
unication betw

een M
atrix 300™

 and V
isiS

et™
, and 

causes M
atrix 300™

 to enter R
un M

ode. The disconnected reader serial port is now
 

available. 

R
un com

m
and does not close com

m
unication betw

een M
atrix 300™

and VisiSet™
,

and causes M
atrix 300™

 to enter R
un M

ode. In this case the reader output m
essages 

are displayed on the V
isiS

et™
 term

inal and the statistics are displayed in the 
S

tatistics w
indow

 (S
tatistics enabled). 
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7.5.1 
Edit R

eader Param
eters 

The P
aram

eter S
etup w

indow
 displays the configuration param

eters grouped in a series of 
folders. E

ach param
eter can be m

odified by selecting a different item
 from

 the prescribed list 
in the box, or by typing new

 values directly into the param
eter box. 

B
y right clicking the m

ouse w
hen positioned over the nam

e of a specific P
aram

eter or G
roup, 

a pop-up m
enu appears allow

ing you to directly m
anage that particular param

eter or group. 

You can View
 the Selected Value for each param

eter. 

You can R
estore the D

efault Value of each param
eter or of all the param

eters of a group. 

G
et Properties gives inform

ation about the param
eter in the form

 of a pop-up hint that 
describes the default value and the range/list of valid values. 

The Short H
elp gives inform

ation about the param
eter in the form

 of a pop-up hint. 

Figure 76 - Editing Param
eters 

Param
eter 

Param
eter G

roup 

Single group/param
eter 

m
anagem

ent 
(right click)
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Param
eters to verify/m

odify: 

 O
perating M

ode 
S

ets the
param

eters w
hich custom

ize the reader operating m
ode 

starting from
 three m

ain m
odes:

O
ne Shot: acquires a single im

age based on the selected value 
for the Acquisition Trigger and Acquisition Trigger D

elay.
C

ontinuous: continuously acquires im
ages w

ith a rate up to the 
m

axim
um

 allow
able fram

e rate per second for the given sensor 
depending on the decoding tim

e and the R
egion of Interest 

settings.
P

hase 
M

ode: 
acquires 

im
ages 

during 
the 

reading 
phase 

depending on the selected value for the Acquisition Trigger
and 

Acquisition Trigger D
elay. The R

eading P
hase-O

N
 and R

eading 
Phase -O

FF events m
ark respectively the beginning and end of 

the reading phase.

 C
alibration 

C
alibrates the acquisition param

eters to m
axim

ize the reading 
perform

ance (see par. 7.5.3). 

 C
om

m
unication 

C
onfigures the param

eters relative to each serial port regarding 
the transm

ission, m
essage form

atting and string receiving.
Any change to the VisiS

et™
 com

m
unication port param

eters 
(baud rate, data bits, etc.) is effective as soon as the reader is 
disconnected from

 VisiSet™
.

 R
eading S

ystem
 Layout 

Allow
s configuring the device according to the desired layout: 

S
tandalone or ID

-N
ET™

 W
ebSentinel 

E
nables the E

thernet W
ebS

entinel A
gent for com

m
unication w

ith 
the D

atalogic W
ebS

entinel™
 plant array m

onitor.

 Ethernet 
S

ets the param
eters related to the on board E

thernet interface 
and to its com

m
unication channels.

 C
BX

 G
atew

ay 
S

ets 
the 

param
eters 

related 
to 

the 
E

xternal 
H

ost 
Interface 

M
odule through the C

BX
500 and to its com

m
unication channels. 

 Im
age Processing 

S
ets the im

age processing param
eters shared by all available 

sym
bologies. 

1D
 & 2D

, Postal C
odes 

S
ets the characteristics of the code sym

bologies to be read. 

 D
ata C

ollection 
D

efines the code-collection param
eters and the output m

essage 
form

at. 

 D
igital I/O

 
C

onfigures the reader input/output param
eters. 

 M
atch C

ode 
Allow

s setting a user-defined code and relative param
eters to 

w
hich the read code w

ill be com
pared (m

atched).

 M
iscellaneous 

Sets the reader nam
e and the saved im

age form
at.

 S
ym

bol V
erification 

S
ets the param

eters relative to the various specifications in the 
S

tandards w
hich regulate code validation.

 LED
s And Keypad 

Sets the X-PR
ESS™

 LED
 and Keypad param

eters related to their 
selected Functions: Beeper, G

reen Spot, Setup, Positioning, etc. 

 D
isplay 

Sets the D
isplay language and Layout of the B

M
150 D

isplay 
w

hen using the C
BX

500 connection box.

 D
iagnostics 

Enables various diagnostic m
essages, form

atting and actions. 
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W
hen all the configuration param

eters are set correctly, save them
 to the M

atrix 300™
 

reader by pressing the Send
button. See Figure 76. 

For successive configuration of other readers or for backup/archive copies, it is possible to 
save the configuration onto your PC

 by selecting the Save C
onfiguration File option from

 
the File m

enu. 

From
 the File m

enu, you can also Save C
onfiguration As Text File for a hum

an readable 
version. 

Load C
onfiguration File (available in the File m

enu) allow
s you to configure a reader from

 a 
previously saved configuration file (.ini). 

7.5.2 
Send C

onfiguration O
ptions 

The device param
eters are divided into tw

o m
ain classes, C

onfiguration and E
nvironm

ental 
w

hich are affected differently by the S
end C

onfiguration and S
end D

efault C
onfiguration 

com
m

ands. 

C
onfiguration 

P
aram

eters 
regard 

param
eters 

that 
are 

specific 
to 

the 
device. 

These 
param

eters are influenced by the Send C
onfiguration and Send D

efault C
onfiguration 

com
m

ands, that is, they are overw
ritten by these com

m
ands. The sam

e param
eters are 

m
odified by the follow

ing "Send C
onfiguration w

ith O
ptions" and "S

end D
efault C

onfiguration 
w

ith O
ptions" dialogs from

 the D
evice M

enu: 
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E
nvironm

ental P
aram

eters regard the device Identity and P
osition in a N

etw
ork (ID

-N
ET™

, 
E

thernet, Fieldbus) and are not influenced by the "S
end D

efault C
onfiguration" and "S

end 
C

onfiguration" com
m

ands. This allow
s individual devices to be configured differently w

ithout 
affecting their recognized position in the netw

ork. 

The follow
ing is a list of the E

nvironm
ental P

aram
eters: 

R
EAD

IN
G

 SYSTEM
 LA

YO
U

T 
- D

evice N
etw

ork S
etting 

- N
um

ber of S
laves 

D
EVIC

E N
ETW

O
R

K
 SETTIN

G
S 

- Topology R
ole 

- ID
-N

E
T S

lave A
ddress 

- N
etw

ork Baud R
ate 

- A
cquisition Trigger String 

(available only in M
ultidata configuration) 

- R
eading P

hase O
N

 S
tring 

(available only in M
ultidata configuration) 

- R
eading P

hase O
FF S

tring 
(available only in M

ultidata configuration) 
- H

eader String 
(available only in Slave M

ultidata configuration) 
- Term

inator String 
(available only in Slave M

ultidata configuration) 
- Link Failure S

tring 
(available only in M

aster S
ynchronized configuration) 

- Link Failure Tim
eout (m

s) 
(available only in M

aster S
ynchronized configuration) 

EXPEC
TED

 SLAVE D
EVIC

ES 
- Status 
- D

evice D
escription 

- D
evice N

etw
ork N

am
e 

M
AIN

 PO
R

T 
- C

om
m

unication P
rotocol 

ETH
ER

N
ET SYSTEM

 (on board) 
- Status 
- D

H
C

P C
lient 

- IP Address 
- Subnet M

ask 
- G

atew
ay Address 

- D
N

S1 Address 
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H
O

ST IN
TER

FAC
E

- H
ost Interface Type 

C
B

X ETH
ER

N
ET SYSTEM

 (C
B

X w
ith H

ost Interface M
odules) 

- Status 
- D

H
C

P C
lient 

- IP Address 
- Subnet M

ask 
- G

atew
ay Address 

PR
O

FIB
U

S 
- N

ode A
ddress 

D
EVIC

EN
ET 

- N
ode A

ddress 

ETH
ER

N
ET-IP 

- IP
 A

ddressing M
ode 

- IP Address 
- Subnet M

ask 
- G

atew
ay Address 

PR
O

FIN
ET IO

 
- IP

 A
ddressing M

ode 
- IP Address 
- Subnet M

ask 
- G

atew
ay Address 

C
AN

O
PEN

 
- N

ode A
ddress 

C
C

-LIN
K

 
- N

ode A
ddress 

M
O

D
B

U
S TC

P 
- IP

 A
ddressing M

ode 
- IP Address 
- Subnet M

ask 
- G

atew
ay Address 

M
ISC

ELLAN
EO

U
S 

- R
eader N

am
e 

- U
ser N

am
e 

- Line N
am

e 
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For device replacem
ent it is necessary to send the previously saved configuration (both 

C
onfiguration and E

nvironm
ental param

eters) to the new
 device. To do this select "S

end 
C

onfiguration w
ith O

ptions" from
 the D

evice M
enu and check the E

nvironm
ental P

aram
eters 

checkbox: 

In order to return a device to its absolute default param
eters including E

nvironm
ental 

param
eters, the follow

ing S
end D

efault C
onfiguration w

ith O
ptions" dialog m

ust be used:
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7.5.3 
C

alibration 
VisiSet™

 provides a C
alibration Tool to m

axim
ize the reading perform

ance by tuning the 
acquisition param

eters and the tim
e of the delayed triggers. 

By selecting the C
alibration Tool from

 the VisiSet™
 M

ain M
enu (F), the follow

ing w
indow

 
appears together w

ith the P
aram

eter S
etup w

indow
: 

Figure 77 - C
alibration O

K
 

This tool provides a "real-tim
e" im

age display w
hile M

atrix 300™
 is reading. It also gives 

im
m

ediate results on the perform
ance of the installed M

atrix 300™
 reader.

If Self Tuning is enabled, the C
alibration Tool w

indow
 indicates the region w

here the 
calibration algorithm

 is perform
ed: it is w

ithin the central box delim
ited by four red dots. 

The P
aram

eter S
etup w

indow
 w

orks in Interactive M
ode in order to cause each param

eter 
setting to be im

m
ediately effective. 
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If you w
ant to save the tem

porary configuration to perm
anent m

em
ory, you 

m
ust first close the C

alibration Tool w
indow

. Then, you m
ust disable the 

Interactive M
ode and select the Perm

anent M
em

ory option from
 the Send 

C
onfiguration item

 in the D
evice m

enu. 

The follow
ing exam

ples show
 som

e of the typical conditions occurring during the installation: 

U
nder-exposure:

To correct this result it is recom
m

ended to change the follow
ing param

eters in their order of 
appearance: 

1. 
increase the Exposure Tim

e
2. 

increase the G
ain

N
O

TE

In general, a longer exposure tim
e corresponds to a lighter im

age but is 
susceptible to blurring due to code m

ovem
ent. Exposure tim

e is also lim
ited 

by the Internal Lighting m
ode param

eter. Longer esposure tim
es can be 

set if the pow
er strobe level is low

ered.
H

igh 
gain 

settings 
m

ay 
produce 

a 
grainy 

im
age 

that 
m

ay 
affect 

the 
decoding process.

Figure 78 - Exam
ple U

nder Exposure: Too D
ark 
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O
ver-exposure:

To correct this result it is recom
m

ended to change the follow
ing param

eters in their order of 
appearance: 

1. 
decrease the G

ain
2. 

decrease the Exposure Tim
e

Figure 79 - Exam
ple O

ver Exposure: Too Light 
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M
oving code out of the Field of View

:
To correct this result and have the code com

pletely visible in F.O
.V

., it is possible to follow
 

one or both the procedures listed below
: 

 
reposition the reader 

 
use the Acquisition TriggerD

elay by tuning the D
elay Tim

e (x100
s)

Figure 80 - Exam
ple out of FO

V 
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7.5.4 
M

ulti Im
age A

cquisition Settings 

W
hen controlled variable conditions occur in the application, M

ultiple Im
age A

cquisition 
Settings (up to 10), can be defined to create a database of param

eter groups that handle 
each specific application condition. This database of pre-defined settings functions cyclically 
and therefore autom

atically im
proves system

 flexibility and readiness. 

For exam
ple, an application m

ay have tw
o stable but different lighting conditions w

hich 
require different lighting options. O

ne Im
age A

cquisition S
etting could enable and use the 

internal illum
inator and a second setting could enable and use an external lighting system

. 
These tw

o groups w
ill be used cyclically on each acquisition in order to autom

atically capture 
the correctly lighted im

age. 

Im
age A

cquisition Settings
are found in the VisiSet™

 C
alibration param

eter setup m
enu. 

B
y selecting a different num

ber and enabling its Status you can define the param
eters for a 

new
 group. 

7.5.5 
M

ulti Im
age A

cquisition Settings to Extend D
O

F 

A useful case for M
ultiple Im

age Acquisition Settings is to extend the reader's depth of field 
(D

O
F). S

om
e applications m

ay require reading at m
ore than one discrete reading distance or 

an extended range of reading distances. 

Exam
ple: 

R
ead a 15 m

il D
ata M

atrix E
C

C
 200 code covering a range from

 100 to 300 m
m

 (see 15 m
il 

reading diagram
). The reading distance range is too long to be covered by a single 

acquisition setting, so tw
o acquisition settings could be used in w

hich the first has a reading 
distance of 100 m

m
 and the second has a R

eading D
istance of 300 m

m
. W

hen both are 
enabled, the reader cycles through the tw

o settings effectively producing the extended D
O

F. 

N
O

TE

C
ycling 

through 
Im

age 
A

cquisition 
S

ettings 
that 

require 
changing 

the 
R

eading D
istance param

eter drastically reduces the fram
e rate due to the 

liquid 
lens 

refocusing 
delay 

as 
w

ell 
as 

by 
the 

num
ber 

of 
settings 

sim
ultaneously enabled. Therefore this m

ay not be the best solution for high 
speed applications. For high speed applications it is best to use m

ultiple 
readers set to different reading distances. 

S
ince m

any factors and param
eters contribute to m

axim
izing the reading process, it is 

suggested to use the V
isiS

et™
 S

tandard S
etup W

izard to set the different acquisitions 
settings. 

M
ulti Im

age Acquisition Settings Procedure using Standard Setup W
izard: 

1. 
U

sing the S
tandard S

etup W
izard set the first acquisition setting (default) for the 100 m

m
 

R
eading D

istance. Save the setting to Perm
anent M

em
ory.

2. 
Through the C

alibration Tool (Interactive M
ode): 

a. Set C
alibration>Im

age Acquisition Setting 1 - Status to D
isable

b. Set C
alibration>Im

age Acquisition Setting 2 - Status to Enable
c. Set LED

s And Keypad>Autolearning Setup>Im
age Acquisition Setting to 2

d. C
lose the C

alibration Tool 
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3. 
U

sing the S
tandard S

etup W
izard set the second acquisition setting for the 300 m

m
 

R
eading D

istance. Save the setting to Perm
anent M

em
ory.

4. 
Through the C

alibration Tool (Interactive M
ode): 

a. Set C
alibration>Im

age Acquisition Setting 1 and 2 - Status to Enable 

b. V
erify that the reader decodes at both distances then C

lose the C
alibration Tool 

c. Send C
onfiguration to Perm

anent M
em

ory 

7.5.6 
R

un Tim
e Self Tuning (R

TST) 

R
un Tim

e Self-Tuning (R
TST) increases M

atrix’s flexibility in the presence of uncontrolled 
variable conditions (lighting, code contrast, etc.) by autom

atically adjusting its acquisition 
param

eters. 

Self Tuning C
alibration 

In the C
alibration param

eter setup m
enu, the Self Tuning param

eters m
anage the Im

age 
A

cquisition S
etting param

eters dynam
ically. S

elf Tuning provides autom
atic adjustm

ent in 
run tim

e of different acquisition param
eters (E

xposure Tim
e and/or G

ain) for each captured 
im

age based on calculations perform
ed on previous acquisitions. These dynam

ic settings w
ill 

be used instead of the static settings saved in m
em

ory. 

For m
ore details see the M

atrix 300™
 H

elp O
n-Line. 

Self Tuning Im
age Processing 

In the Im
age Processing param

eter setup m
enu, the Self Tuning param

eters m
anage the 

Im
age P

rocessing and S
ym

bology related param
eters. They perform

 different processing 
attem

pts on the sam
e captured im

age according to the selected S
elf Tuning M

ode param
eter 

value: (S
ym

bologies O
nly,P

rocessing M
odes O

nly, D
ecoding M

ethods O
nly, C

ode C
ontrast 

Levels O
nly, Im

age M
irroring O

nly, or G
eneral P

urpose). 

For m
ore details see the M

atrix 300™
 H

elp O
n-Line. 
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7.5.7 
R

egion O
f Interest W

indow
ing 

In order to satisfy very high throughput applications, higher fram
e rates can be achieved 

using the pow
erful R

egion O
f Interest W

indow
ing param

eters in the C
alibration param

eter 
setup m

enu. 

R
egion O

f Interest W
indow

ing allow
s defining a region or w

indow
 w

ithin the reader FO
V. 

The Top, B
ottom

, Left and R
ight param

eters allow
 to precisely define the im

age w
indow

 to 
be processed, visualized and saved. 

In all M
atrix 300™

 m
odels the fram

e rate is dependent on the num
ber of lines (or row

s) in the 
defined w

indow
. 

The sm
aller the w

indow
, the low

er the fram
e period and consequently the higher the fram

e 
rate. In general the Im

age P
rocessing tim

e can be reduced by reducing the w
indow

 
dim

ensions.
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7.5.8 
D

irect Part M
arking A

pplications 

D
ecoding M

ethod: D
irect M

arking 

For
D

ata M
atrix codes the D

ecoding M
ethod param

eter selects the decoding algorithm
 

according to the printing/m
arking technique used to create the sym

bol and on the overall 
printing/m

arking quality. The D
irect M

arking selection im
proves the decode rate for low

 
quality D

irect P
art M

ark codes and in general for D
irect P

art M
ark codes w

ith dot peening 
type m

odule shapes. 

A
ll the previous exam

ples are successfully read selecting the D
irect M

arking D
ecoding 

M
ethod.

W
ashed out and A

xial 
D

istortion
D

ot Peening O
n 

Scratched Surface
Low

 C
ontrast 

Problem

B
ackground 
Problem

s
M

arked O
n C

urved 
Shiny Surface

A
xial 

distortion

H
alf m

oon effects 
Shiny surface,

noisy background
Low

 contrast, 
noisy background
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Im
age Filter

S
ets the filter to be applied to the im

age before being processed. This param
eter can be 

used to successfully decode particular ink-spread printed codes (ex. D
irect part m

ark codes).  

A
 different filter can be applied to each Im

age A
cquisition Setting.

The Erode Filter enlarges the im
age dark zones to increase readability. 

Before - N
o R

ead  
After - R

eadable 

Erode

The D
ilate Filter enlarges the im

age w
hite zones to increase readability. 

Before - N
o R

ead  
After - R

eadable 

D
ilate 

The C
lose filter elim

inates dark areas (defects) in the w
hite zones of the im

age. 

Before - N
o R

ead  
After - R

eadable 

C
lose 
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The O
pen filter elim

inates w
hite areas (defects) in the dark zones of the im

age. 

Before - N
o R

ead  
After - R

eadable 

O
pen 

The C
ontrast Stretching filter m

axim
izes im

age contrast. 

Before - N
o R

ead  
After - R

eadable 

C
ontrast Stretching 



S
O

FTW
AR

E
 C

O
N

FIG
U

R
A

TIO
N

 

107

7

The H
istogram

 Equalization filter m
akes the gray level distribution uniform

. 

Before - N
o R

ead  
After - R

eadable 

H
istogram

 Equalization 

The Sm
oothing filter deletes sm

all (insignificant) details in the center of the im
age. 

Before - N
o R

ead  
After - R

eadable 

Sm
oothing 

The Sharpening filter im
proves out of focus im

ages. 

Before - N
o R

ead  
After - R

eadable 

Sharpening 
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The D
eblurring filter im

proves blurred im
ages. 

Before - N
o R

ead  
After - R

eadable 

D
eblurring 

The B
lack Enhancem

ent filter produces a nonlinear increase in the black level for light 
im

ages. 

Before - N
o R

ead  
After - R

eadable 

B
lack Enhancem

ent 

The W
hite Enhancem

ent filter produces a nonlinear increase in the w
hite level for dark 

im
ages. 

Before - N
o R

ead  
After - R

eadable 

W
hite Enhancem

ent 
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7.6 
IM

A
G

E C
A

PTU
R

E A
N

D
 D

EC
O

D
IN

G
 

By using the C
apture Im

age and D
ecode Last Im

age
functions from

 the VisiSet™
 M

ain 
m

enu, you can get inform
ation about the im

age decodable codes in term
s of Sym

bology, 
encoded D

ata, Position and O
rientation, D

ecode Tim
e and C

ode Q
uality Assessm

ent M
etrics. 

Figure 81 - C
apture and D

ecoding Functions 

7.7 
STA

TISTIC
S 

S
tatistics on the reading perform

ance can be view
ed by enabling the S

tatistics param
eter 

and selecting the View
 Statistics item

 in the File m
enu. O

ne of three different w
indow

s 
appears depending on the operating m

ode. 
R

efer to the V
isiS

et™
 H

elp O
n Line for m

ore details.

Figure 82 - C
ode Statistics 
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8 
M

AIN
TEN

AN
C

E 

8.1 
C

LEA
N

IN
G

 

C
lean the reading w

indow
 (see Figure A

, 1) periodically for continued correct operation of the 
reader. 

D
ust, dirt, etc. on the w

indow
 m

ay alter the reading perform
ance. 

R
epeat the operation frequently in particularly dirty environm

ents. 

U
se soft m

aterial and alcohol to clean the w
indow

 and avoid any abrasive substances. 
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9 
TR

O
U

B
LESH

O
O

TIN
G

 

9.1 
G

EN
ER

A
L G

U
ID

ELIN
ES 

W
hen w

iring the device, pay careful attention to the signal nam
e (acronym

) on the 
C

B
X

100/500 spring clam
p connectors (chp. 4). If you are connecting directly to the M

atrix 
300™

M
16 19-pin connector pay attention to the pin num

ber of the signals (chp. Error! 
eference source not found.).

If you need inform
ation about a certain reader param

eter you can refer to the V
isiS

et
program

 help files. Either connect the device and select the param
eter you’re interested in 

by pressing the F1 key, or select H
elp>Param

ters H
elp from

 the com
m

and m
enu. 

If you’re unable to fix the problem
 and

you’re going to contact your local D
atalogic office or 

D
atalogic P

artner or A
R

C
, w

e suggest providing (if possible): A
pplication P

rogram
 version, 

Param
eter C

onfiguration file, Serial N
um

ber and O
rder N

um
ber of your reader. You can 

get this inform
ation w

hile VisiSet™
 is connected to the reader: the Application Program

 
version is show

n in the Term
inal W

indow
; the P

aram
eter C

onfiguration can be saved to an 
.ini file applying the File>Save C

onfiguration File com
m

and in the P
aram

eter S
etup 

w
indow

; Serial N
um

ber and O
rder N

um
ber can be obtained by applying the respective 

com
m

and in the Tools m
enu. TR

O
U

B
LESH

O
O

TIN
G

 G
U

ID
E 

Problem
 

Suggestion 
Pow

er O
N

: 
the “PO

W
ER

” LED
 is not lit.

Is pow
er connected? 

If using a pow
er adapter (like PG

6000), is it connected 
to w

all outlet? 
If using rail pow

er, does rail have pow
er? 

If using C
B

X
, does it have pow

er (check sw
itch and 

LED
)? 

C
heck if you are referring to the M

16 19-pin connector 
or to the C

BX
 spring clam

p connectors. 
M

easure V
oltage either at pin A

 and pin L (for 19-pin 
connector) or at spring clam

p Vdc and G
N

D
 (for C

BX
). 

O
ne 

Shot 
or 

Phase 
M

ode 
using the Input 1 (External 
Trigger) or Input 2:
the 

”TR
IG

G
ER

” 
LED

 
is 

not 
blinking 

w
hile 

the 
E

xternal 
Trigger is sw

itching.

C
heck if you are referring to the 19-pin connector or to 

the C
BX

 spring clam
p connectors. 

Is the sensor connected to the Input 1 or Input 2? 
Is pow

er supplied to the photo sensor? 
For N

PN
 configuration, is pow

er supplied to one of the 
tw

o I1 or I2 signals (A
 or B

)? 
For P

N
P

 configuration, is one of the tw
o I1 or I2 signals 

grounded (A
 or B

)? 
A

re the photo sensor LED
S

 (if any) w
orking correctly? 

Is the sensor/reflector system
 aligned (if present)? 

In 
the 

D
igital 

I/O
 

folder 
check 

the 
EXTER

N
AL 

TR
IG

G
ER

 
or 

IN
PU

T 
2\D

ebounce 
Filter

param
eter 

setting. 
In the O

perating M
ode folder check the settings for 

R
eading 

Phase-O
N

, 
A

cquisition 
Trigger 

and
R

eading Phase-O
FF param

eters. 
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TR
O

U
B

LESH
O

O
TIN

G
 G

U
ID

E
Problem

 
Suggestion 

O
ne 

Shot 
or 

Phase 
M

ode 
using serial trigger source: 
the 

”TR
IG

G
ER

” 
LED

 
is 

not 
blinking.

In the O
perating M

ode folder check the settings for 
R

eading 
Phase-O

N
, 

A
cquisition 

Trigger 
and

R
eading Phase-O

FF param
eters. 

A
re the C

O
M

 port param
eters (B

aud R
ate, Parity, D

ata 
B

its, Stop B
its, H

andshake) correctly assigned?
In 

the 
com

m
unication 

folder, 
check 

the 
settings 

of 
R

eading 
Phase-O

N
 

String, 
A

cquisition 
Trigger 

String and R
eading Phase-O

FF String
param

eters. 
Is the serial trigger source correctly connected? 

Phase M
ode: 

the 
”TR

IG
G

ER
" 

LED
 

is 
correctly blinking but no im

age 
is 

displayed 
in 

VisiSet™
 

C
alibration Tool w

indow
. 

Is the Phase frequency low
er than the m

axim
um

 fram
e 

rate? 

C
ontinuous M

ode: 
the 

”TR
IG

G
ER

” 
LED

 
is 

not 
blinking. 

V
erify the correct softw

are configuration settings. 

Any O
perating M

ode:
the 

”TR
IG

G
ER

” 
LED

 
is 

correctly blinking but no result 
is transm

itted by the reader at 
the end of the reading phase 
collection. 

In the D
ata C

ollection folder check the settings for the 
C

O
D

E 
C

O
LLEC

TIO
N

, 
D

ATA 
FO

R
M

AT 
and 

S
TATISTIC

S param
eter groups. 

Im
age not clear: 

verify the Focus procedure 
Im

age 
focused 

but 
not 

decoded:
verify the C

alibrate Im
age D

ensity prodcedure. 

R
eading:

the 
reader 

alw
ays 

transm
its 

the N
o R

ead M
essage

R
un the R

apid C
onfiguration procedure in chapter 1. 

P
osition the reader as described in par. 3.3 and through 

the VisiSet™
 C

alibration Tool:
 

Tune the A
C

Q
U

ISITIO
N

 TR
IG

G
ER

 D
ELAY, if the 

m
oving code is out of the reader field of view

; 
Set the C

ontinuous O
perating M

ode if no external 
trigger source is available; 
Tune 

the 
IM

AG
E 

AC
Q

U
ISITIO

N
 

SETTIN
G

 
to 

im
prove the code im

age quality; 
 

C
heck 

the 
param

eter 
setting 

in 
D

ecoding, 
2D

 C
odes, 1D

 C
odes, and P

ostal C
odes folders; 

View
 the full resolution code im

age to check the 
printing or m

arking quality. 
C

om
m

unication:
reader 

is 
not 

transm
itting 

anything to the host.

Is the serial cable w
iring correct? 

If using C
BX

, be sure the R
S

485/422 term
ination sw

itch 
is O

FF. 
A

re the host serial port settings the sam
e as the reader 

serial port settings? 
In VisiSet™

 D
igital I/O

 folder, "C
O

M
" LED

 can be 
configured to indicate M

AIN
 C

O
M

 port TX
 or M

AIN
 

C
O

M
 port R

X
. 
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TR
O

U
B

LESH
O

O
TIN

G
 G

U
ID

E
Problem

 
Suggestion 

C
om

m
unication: 

data transferred to the host 
are 

incorrect, 
corrupted 

or 
incom

plete.

A
re the host serial port settings the sam

e as the reader 
serial port settings? 
In VisiSet

C
om

m
unication folder check the settings of 

H
eader and Term

inator S
tring param

eters. 
In VisiSet™

 D
ata C

ollection folder, check the settings of 
D

A
TA FO

R
M

A
T param

eter group. 
H

ow
 do I obtain m

y reader 
Serial N

um
ber?

The reader S
erial N

um
ber consists of 9 characters: one 

letter, 2 num
bers, another letter follow

ed by 5 num
bers. 

The reader Serial N
um

ber is printed on a label that is 
affixed on the bottom

 case near the reading w
indow

. 
The S

erial N
um

ber can also be obtained by selecting 
Tools/G

et R
eader Serial N

um
ber from

 the com
m

and 
m

enu in VisiSet
. A dedicated w

indow
 w

ill appear. 
H

ow
 do I obtain m

y reader 
O

rder N
um

ber?
The reader O

rder N
um

ber consists of 9 num
bers. 

The reader O
rder N

um
ber can be obtained by selecting 

the Tools/G
et R

eader O
rder N

um
ber from

 the com
m

and 
m

enu in VisiSet
. A dedicated w

indow
 w

ill appear. 
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10 TEC
H

N
IC

AL FEA
TU

R
ES 

ELEC
TR

IC
AL FEATU

R
ES 

Pow
er 

4xx-01x m
odels 

4xx-04x m
odels 

S
upply V

oltage 
10 to 30 V

dc 
P

oE
 D

evice 48 V
dc 

C
onsum

ption 
0.7 to 0.2 A 

13 W
 m

ax. 
C

om
m

unication Interfaces 
M

ain 
 - R

S
232 

 - R
S

485/422 full-duplex 
2400 to 115200 bit/s 
2400 to 115200 bit/s 

A
uxiliary - R

S
232 

2400 to 115200 bit/s 
ID

-N
E

T™
U

p to 1M
baud 

E
thernet 

10/100 M
bit/s 

Inputs 
Input 1(E

xternal Trigger) and Input 2 
O

pto-coupled and polarity insensitive; see note for P
oE

 m
odels

M
ax. V

oltage 
30 V

dc 
M

ax. Input C
urrent 

10 m
A 

O
utputs * 

O
utput 1, 2 and 3 

N
P

N
 or P

N
P

 short circuit protected; see note for P
oE

 m
odels

V
out (Iload = 0 m

A
) M

ax.  
30 V

dc 
V

out (Iload = 100 m
A

) M
ax.  

3 V
dc 

Iload M
ax 

100 m
A 

O
PTIC

AL FEATU
R

ES
Im

age S
ensor 

C
M

O
S

 sensor w
ith G

lobal Shutter 
Im

age Form
at 

S
XG

A
 (1280x1024) pixels 

Fram
e R

ate 
60 fram

es/sec. 
P

itch 
 35° 

Tilt 
0° - 360° 

LE
D

 S
afety 

to E
N

 62471 
Laser S

afety (pointers) 
IE

C
60825-1 2007 

Lens 
4x2-0xx m

odels 
Focal Length 

9 m
m

 
Focus C

ontrol 
via softw

are 
Lighting S

ystem
 

Internal Illum
inator 

A
im

ing S
ystem

 
Laser P

ointers 

EN
VIR

O
N

M
EN

TAL FEA
TU

R
ES 

O
perating Tem

perature 
0 to 50 

C
 (32 to 122 °F) ** 

S
torage Tem

perature 
-20 to 70 

C
 (-4 to 158 °F) 

M
ax. H

um
idity 

90%
 non condensing 

V
ibration R

esistance 
14 m

m
 @

 2 to 10 H
z; 1.5 m

m
 @

 13 to 55 H
z; 

E
N

 60068-2-6 
2 g @

 70 to 200 H
z; 2 hours on each axis 

B
um

p R
esistance 

30g; 6 m
s; 

E
N

 60068-2-29 
5000 shocks on each axis 

S
hock R

esistance 
30g; 11 m

s; 
E

N
 60068-2-27 

3 shocks on each axis 
P

rotection C
lass 

E
N

 60529 
IP

65/IP
67 *** 

PH
YSIC

AL FEATU
R

ES 
C

onnector position 0° 
C

onnector position 90° 
D

im
ensions 

95 x 54 x 43 m
m

 (3.7 x 2.1 x 1.7 in.) 
75 x 54 x 62 m

m
 (3.0 x 2.1 x 2.4 in.) 

W
eight 

about 238 g. (8.4 oz.) 
M

aterial 
A

lum
inium

 

* w
hen connected to the C

B
X connection boxes the electrical features for O

utput 1 and 2 becom
e the follow

ing: 
   V

C
E  = 30 V

dc m
ax.; IC

E  = 40 m
A

 continuous m
ax.; 130 m

A
 pulsed m

ax.; V
C

E saturation  = 1 Vdc m
ax. @

 10 m
A

; 
   P

D  = 90 m
W

 M
ax. @

 50 °C
 am

bient tem
p. 

** high am
bient tem

perature applications should use m
etal m

ounting bracket for heat dissipation 

*** w
hen correctly connected to IP

67 cables w
ith seals. 
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10

SO
FTW

AR
E FEATU

R
ES 

R
eadable C

ode Sym
bologies 

1-D
 and stacked

2-D
PO

STA
L

 P
D

F417 Standard and M
icro P

D
F417 

 C
ode 128 (G

S1-128) 
 D

ata M
atrix E

C
C

 200 
(S

tandard, G
S

1 and D
irect M

arking) 
 A

ustralia P
ost 

 R
oyal M

ail 4 State C
ustom

er 
 C

ode 39 (S
tandard and Full A

S
C

II) 
C

ode 32 
 M

S
I 

 Q
R

 C
ode 

(S
tandard and D

irect M
arking) 

 M
icro Q

R
 C

ode 

 K
ix C

ode 
Japan P

ost 
P

LA
N

ET 
P

O
S

TN
E

T 
P

O
S

TN
E

T (+BB
) 

Intelligent M
ail 

S
w

edish P
ost 

 S
tandard 2 of 5 

 M
A

XIC
O

D
E

 
A

ztec C
ode 

 M
atrix 2 of 5 

 Interleaved 2 of 5 
 C

odabar 
 C

ode 93 
 P

harm
acode 

E
A

N
-8/13 - U

P
C

-A/E 
(including A

ddon 2 and A
ddon 5) 

G
S

1 D
ataB

ar Fam
ily 

 C
om

posite S
ym

bologies 
O

perating M
ode 

O
N

E
 S

H
O

T,C
O

N
TIN

U
O

U
S,P

H
A

S
E

 M
O

D
E

C
onfiguration M

ethods
X-P

R
E

S
S

™
 H

um
an M

achine Interface
W

indow
s -based SW

 (V
isiS

et™
) via serial or E

thernet link
S

erial H
ost M

ode P
rogram

m
ing sequences 

Param
eter Storage 

P
erm

anent m
em

ory (Flash) 

C
O

D
E Q

U
ALITY M

ETR
IC

S 
Standard 

Supported Sym
bologies 

IS
O

/IE
C

 16022 
D

ata M
atrix E

C
C

 200 
IS

O
/IE

C
 18004 

Q
R

 C
ode 

IS
O

/IE
C

 15415 
D

ata M
atrix E

C
C

 200, Q
R

 C
ode 

IS
O

/IE
C

 15416 
C

ode 128, C
ode 39, Interleaved 2 of 5, C

odabar, C
ode 93, E

A
N

-8/13, 
U

P
C

-A
/E

A
S

9132A 
D

ata M
atrix E

C
C

 200 
A

IM
 D

P
M

 
D

ata M
atrix E

C
C

 200, Q
R

 C
ode 

U
SER

 IN
TER

FAC
E 

LE
D

 Indicators 
Pow

er, R
eady, G

ood; Trigger; C
om

, Status, (Ethernet N
etw

ork); G
ood 

R
ead (G

reen Spot), N
o R

ead (R
ed Spot) 

K
eypad B

utton 
C

onfigurable via VisiSet™
B

eeper 
C

onfigurable via VisiSet™



M
ATR

IX
 300™

 R
E

FER
EN

C
E

 M
AN

U
A

L 

116 A

A
 A

LTER
N

A
TIVE C

O
N

N
EC

TIO
N

S 

The connector pinouts and notes given in this appendix are for custom
 cabling applications. 

PO
W

ER
, C

O
M

 A
N

D
 I/O

 C
O

N
N

EC
TO

R
 

The M
atrix 300™

 reader is equipped w
ith an M

12 17-pin m
ale connector for connection to 

the pow
er supply, serial interfaces and input/output signals. The details of the connector pins 

are indicated in the follow
ing table: 

Figure 83 – M
12 17-pin m

ale C
O

M
, I/O

 and Pow
er C

onnector 

Pow
er, C

O
M

 and I/O
 C

onnector Pinout 

Pin 
N

am
e

Function 
1

Vdc 
P

ow
er supply input voltage + 

2
G

N
D

 
Pow

er supply input voltage - 
C

onnector 
case

C
H

ASSIS
C

onnector 
case 

provides 
electrical 

connection 
to 

the 
chassis 

6
I1A 

External Trigger A (polarity insensitive) 
5

I1B 
External Trigger B (polarity insensitive) 

13
I2A 

Input 2 A (polarity insensitive) 
3

I2B 
Input 2 B (polarity insensitive) 

9
O

1
O

utput 1 
(N

PN
 or PN

P short circuit protected 
and softw

are program
m

able) 
8

O
2

O
utput 2 

16
O

3
O

utput 3 
14

R
X

 
Auxiliary R

S232 R
X

 
4

TX
Auxiliary R

S232 TX
 

7
ID

+ 
ID

-N
ET™

 netw
ork +

15
ID

- 
ID

-N
ET™

 netw
ork -

Pin 
N

am
e

R
S232

R
S485/422 Full-D

uplex
17

M
AIN

 
IN

TER
FAC

E
 

(SW
 

SELEC
TABLE)

TX
TX+ 

11
R

X 
*R

X+ 
12

R
TS 

TX- 
10

C
TS 

*R
X- 

* D
o not leave floating, see par. 4.2.2 for connection details.

In order to m
eet EM

C
 requirem

ents: 

connect the reader chassis to the plant earth ground by m
eans of a flat copper braid 

shorter than 100 m
m

; 

connect your cable shield to the locking ring nut of the connector. 
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A

O
N

-B
O

A
R

D
 ETH

ER
N

ET C
O

N
N

EC
TO

R
 

A 
Standard 

M
12 

D
-C

oded 
fem

ale 
connector 

is 
provided 

for 
the 

on-board 
Ethernet 

connection. This interface is IE
E

E
 802.3 10 B

aseT and IE
E

E
 802.3u 100 B

aseTx com
pliant. 

Figure 84 - M
12 D

-C
oded Fem

ale Ethernet N
etw

ork C
onnector 

O
n-B

oard Ethernet N
etw

ork C
onnector Pinout 

Pin 
N

am
e

Function 
1

TX
 + 

Transm
itted data (+) 

2
R

X
 + 

R
eceived data (+) 

3
TX

 - 
Transm

itted data (-) 
4

R
X

 - 
R

eceived data (-) 

Pow
er over Ethernet (PoE) M

odels 

P
ow

er over E
thernet m

odels only support m
ode A

 C
lass 0 pow

er levels and can be pow
ered 

by any standard endspan P
S

E
 (i.e. P

oE sw
itch). 

Pow
er over Ethernet N

etw
ork C

onnector Pinout 
Pin 

N
am

e
Function 

1
TX

 +/D
C

- 
Transm

itted data (+) D
C

 pow
er (-) 

2
R

X
 +/D

C
+ 

R
eceived data (+) D

C
 pow

er (+) 
3

TX
 -/D

C
- 

Transm
itted data (-) D

C
 pow

er (-) 
4

R
X

 -/D
C

+ 
R

eceived data (-) D
C

 pow
er (+) 

C
AU

TIO
N

 

These m
odels can only supply pow

er to the D
igital O

utputs directly. They 
cannot pow

er any Input devices directly nor a C
B

X
, nor any Input/O

utput 
devices through the C

BX
. If the C

BX
 or any input devices are used for 

these m
odels, they m

ust be pow
ered separately.

ID
-N

ET™
 N

ETW
O

R
K

 TER
M

IN
A

TIO
N

 

The netw
ork m

ust be properly term
inated by a 120 O

hm
 resistor at the first and last reader of 

the netw
ork. 

3

4

1

2
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IN
PU

TS 

There are tw
o optocoupled polarity insensitive inputs available on the M

12 17-pin connector 
of the reader: Input 1 (External Trigger) and Input 2, a generic input. S

ee par. 4.5 for m
ore 

details. 

The electrical features of both inputs are: 

IN
PU

T 
| V A

B | M
in. 

| V A
B | M

ax. 
I

IN  M
ax

.

O
pen 

0 V
 

2 V
 

0 m
A 

C
losed

4.5 V 
30 V 

10 m
A 

The relative pins on the M
12 17-pin connector are: 

Pin 
N

am
e

Function 
1

Vdc
Pow

er Supply input voltage + 
6

I1A 
E

xternal Trigger A (polarity insensitive) 
5

I1B 
E

xternal Trigger B (polarity insensitive) 
13

I2A 
Input 2 A (polarity insensitive) 

3
I2B 

Input 2 B (polarity insensitive) 
2

G
N

D
 

Pow
er Supply input voltage - 

O
U

TPU
TS 

Three general purpose non opto-isolated but short circuit protected outputs are available on 
the M

12 17-pin connector. S
ee par. 4.6 for m

ore details. 

The pinout is the follow
ing: 

Pin 
N

am
e

Function 
9

O
1 

C
onfigurable digital output 1 

8
O

2 
C

onfigurable digital output 2 
16

O
3 

C
onfigurable digital output 3 

2
G

N
D

 
O

uptut reference signal 

The electrical features of the three outputs are the follow
ing: 

R
everse-P

olarity and S
hort-C

ircuit Protected 

V
O

U
T  (ILO

A
D  = 0 m

A) m
ax = 30 Vdc 

V
O

U
T  (ILO

A
D  = 100 m

A
) m

ax = 3 V
dc 

ILO
A

D  m
ax = 100 m

A 

The 
output 

signals 
are 

fully 
program

m
able 

being 
determ

ined 
by 

the 
configured 

A
ctivation/D

eactivation events, D
eactivation Tim

eout or a com
bination of the tw

o. R
efer to 

the D
igital I/O

 folder in the V
isiSet™

 H
elp O

n Line for further details.
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A

M
atrix 300™

U
SER

 IN
TER

FA
C

E 

9/8/16

2 1

Figure 85 - PN
P O

utput C
onnection 

M
atrix 300™

U
SER

 IN
TER

FA
C

E 
Vext

30 Vdc m
ax 

9/8/16

2 1

Figure 86 - N
PN

 O
utput C

onnection 

M
atrix 300™

U
SER

 IN
TER

FA
C

E 

9/8/16

2 1

Figure 87 - Push-Pull O
utput C

onnection 
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U
SER

 IN
TER

FA
C

E - SER
IA

L H
O

ST 

R
S232 PC

-side connections 
1

5

9
6

9-pin m
ale connector 

13

25
14

1

25-pin m
ale connector 

Pin 
N

am
e

Pin 
N

am
e

2
R

X
3

R
X

3
TX

2
TX

5
G

N
D

 
7

G
N

D
 

7
R

TS 
4

R
TS 

8
C

TS 
5

C
TS 

H
ow

 To B
uild A Sim

ple Interface Test C
able: 

The follow
ing w

iring diagram
 show

s a sim
ple test cable including pow

er, external (push-
button) trigger and P

C
 R

S
232 C

O
M

 port connections. 

M
12 17-pin fem

ale 

11
R

X

TX
17

M
atrix 300™

1 2

Vdc

G
N

D

9-pin D
-sub fem

ale 

G
N

D

TX R
X

PC

235

Pow
er Supply

P
ow

er G
N

D
V

S
  (10 – 30 V

D
C

)

Trigger

I1B
5

I1A
6

Figure 88- Test C
able for M

atrix 300™
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G
LO

SSAR
Y 

AIM
(Association for Autom

atic Identification and M
obility): AIM

 G
lobal is the international trade 

association representing autom
atic identification and m

obility technology solution providers. 

AIM
 D

PM
 Q

uality G
uideline

S
tandard 

applicable 
to 

the 
sym

bol 
quality 

assessm
ent 

of 
direct 

part 
m

arking 
(D

P
M

) 
perform

ed in using tw
o-dim

ensional bar code sym
bols. It defines m

odifications to the 
m

easurem
ent and grading of several sym

bol quality param
eters. 

AS9132 
S

tandard defining uniform
 quality and technical requirem

ents for direct part m
arking (D

P
M

) 
using D

ata M
atrix sym

bologies. 

B
arcodes (1D

 C
odes) 

A
 pattern of variable-w

idth bars and spaces w
hich represents num

eric or alphanum
eric data 

in m
achine-readable form

. The general form
at of a barcode sym

bol consists of a leading 
m

argin, start character, data or m
essage character, check character (if any), stop character, 

and trailing m
argin. W

ithin this fram
ew

ork, each recognizable sym
bology uses its ow

n unique 
form

at. 

B
IO

S 
B

asic Input O
utput S

ystem
. A

 collection of R
O

M
-based code w

ith a standard A
P

I used to 
interface w

ith standard PC
 hardw

are. 

B
it 

B
inary digit. O

ne bit is the basic unit of binary inform
ation. G

enerally, eight consecutive bits 
com

pose one byte of data. The pattern of 0 and 1 values w
ithin the byte determ

ines its 
m

eaning. 

B
its per Second (bps) 

N
um

ber of bits transm
itted or received per second. 

B
right Field Illum

ination 
Lighting of surfaces at high (narrow

) angles used to provide m
axim

um
 reflection of the light 

to the reader’s lens. This is effective on surfaces that absorb light or are not highly reflective 
and also on low

 contrast codes. 

B
yte 

O
n an addressable boundary, eight adjacent binary digits (0 and 1) com

bined in a pattern to 
represent a specific character or num

eric value. B
its are num

bered from
 the right, 0 through 

7, w
ith bit 0 the low

-order bit. O
ne byte in m

em
ory can be used to store one A

S
C

II character. 

C
om

posite Sym
bologies 

C
onsist of a linear com

ponent, w
hich encodes the item

's prim
ary data, and an adjacent 2D

 
com

posite com
ponent, w

hich encodes supplem
entary data to the linear com

ponent. 

D
ark Field Illum

ination 
Lighting of surfaces at w

ide angles used to avoid direct reflection of the light into the reader’s 
lens. Typically this type of lighting is used in D

P
M

 solutions to enhance reflectance of the 
uneven surface do to the sym

bol m
arking technique. Is is also used w

ith very reflective 
surfaces. 
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D
ecode

To recognize a barcode sym
bology (e.g., C

odabar, C
ode 128, C

ode 3 of 9, U
PC

/EAN
, etc.) 

and analyze the content of the barcode scanned. 
D

epth of Field 
The difference betw

een the m
inim

um
 and the m

axim
um

 distance of the object in the field of 
view

 that appears to be in focus. 

D
iffused Illum

ination 
D

istributed soft lighting from
 a w

ide variety of angles used to elim
inate shadow

s and direct 
reflection effects from

 highly reflective surfaces. 

D
irect Part M

ark (D
PM

) 
A sym

bol m
arked on an object using specific techniques like dot peening, laser etching, 

chem
ical etching, etc. 

EEPR
O

M
 

E
lectrically E

rasable P
rogram

m
able R

ead-O
nly M

em
ory. A

n on-board non-volatile m
em

ory 
chip. 

Elem
ent 

The basic unit of data encoding in a 1D
 or 2D

 sym
bol. A single bar, space, cell, dot. 

Exposure Tim
e

For digital cam
eras based on im

age sensors equipped w
ith an electronic shutter, it defines 

the tim
e during w

hich the im
age w

ill be exposed to the sensor to be acquired. 

Flash 
N

on-volatile m
em

ory for storing application and configuration files. 

H
ost 

A
 com

puter that serves other term
inals in a netw

ork, providing services such as netw
ork 

control, 
database 

access, 
special 

program
s, 

supervisory 
program

s, 
or 

program
m

ing 
languages. 

Im
age Processing 

A
ny form

 of inform
ation processing for w

hich the input is an im
age and the output is for 

instance a set of features of the im
age. 

Im
age R

esolution 
The num

ber of row
s and colum

ns of pixels in an im
age. The total num

ber of pixels of an 
im

age sensor. 

Im
age Sensor 

D
evice converting a visual im

age to an electric signal. It is usually an array of C
C

D
 (C

harge 
C

oupled D
evices) or C

M
O

S
 (C

om
plem

entary M
etal O

xide S
em

iconductor) pixel sensors. 

IEC
 

(International Electrotechnical C
om

m
ission): G

lobal organization that publishes international 
standards for electrical, electronic, and other technologies. 

IP Address 
The term

inal’s netw
ork address. N

etw
orks use IP

 addresses to determ
ine w

here to send 
data that is being transm

itted over a netw
ork. A

n IP
 address is a 32-bit num

ber referred to as 
a series of 8-bit num

bers in decim
al dot notation (e.g., 130.24.34.03). The highest 8-bit 

num
ber you can use is 254. 



123 

ISO
 

(International 
O

rganization 
for 

S
tandardization): 

A
 

netw
ork 

of 
the 

national 
standards 

institutes of several countries producing w
orld-w

ide industrial and com
m

ercial standards. 

LED
 (Light Em

itting D
iode) 

A
 low

 pow
er electronic light source com

m
only used as an indicator light. It uses less pow

er 
than an incandescent light bulb but m

ore than a Liquid C
rystal D

isplay (LC
D

). 

LED
 Illum

inator 
LE

D
 technology used as an extended lighting source in w

hich extra optics added to the chip 
allow

 it to em
it a com

plex radiated light pattern. 

M
atrix Sym

bologies (2D
 C

odes) 
A

n arrangem
ent of regular polygon shaped cells w

here the center-to-center distance of 
adjacent elem

ents is uniform
. M

atrix sym
bols m

ay include recognition patterns w
hich do not 

follow
 the sam

e rules as the other elem
ents w

ithin the sym
bol. 

M
ulti-row

 (or Stacked) Sym
bologies 

S
ym

bologies w
here a long sym

bol is broken into sections and stacked one upon another 
sim

ilar to sentences in a paragraph. 

R
AM

 
R

andom
 A

ccess M
em

ory. D
ata in R

A
M

 can be accessed in random
 order, and quickly 

w
ritten and read. 

Sym
bol Verification 

The act of processing a code to determ
ine w

hether or not it m
eets specific requirem

ents. 

Transm
ission C

ontrol Protocol/Internet Protocol (TC
P/IP) 

A suite of standard netw
ork protocols that w

ere originally used in U
N

IX environm
ents but are 

now
 used in m

any others. The TC
P

 governs sequenced data; the IP
 governs packet 

forw
arding. TC

P/IP is the prim
ary protocol that defines the Internet. 
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IN
D

EX

AAccessories, 31 
A

lternative C
onnections, 116 

Application Exam
ples, 32 

A
uxiliary R

S232 Interface, 52 

CC
alibration, 97 

C
B

X
 E

lectrical C
onnections, 42 

C
onnector 
C

O
M

, I/O
 and P

ow
er, 116 

O
n-board E

thernet, 117 

EE
dit R

eader P
aram

eters, 91 
E

thernet C
onnection, 71 

E
thernet Interface, 60 

GG
eneral V

iew
, xi 

G
lossary, 121 

HH
andling, ix 

IID
-N

E
T™

 C
ables, 47

ID
-N

E
T™

 Interface, 47 
ID

-N
E

T™
 M

ultidata N
etw

ork, 67
ID

-N
E

T™
 N

etw
ork Term

ination, 52, 117
ID

-N
E

T™
 R

esponse Tim
e, 48

ID
-N

E
T™

 S
ynchronized N

etw
ork, 64

Im
age C

apture and D
ecoding, 109 

Inputs, 53, 118 
Installing VisiSet™

, 85

LLayouts, 61 

MM
aintenance, 110 

M
echanical D

im
ensions, 36 

M
odel D

escription, 30 
M

ounting and Positioning M
atrix 300™

, 39

OO
ptical Accessory Selection, 73 

O
utputs, 57, 118 

PP
ackage C

ontents, 35 
P

ass-Through, 70 
Patents, vi 
P

oint-to-P
oint, 61 

Pow
er Supply, vii, 43 

RR
apid C

onfiguration, 1 
R

eader C
onfiguration, 90 

R
eading Features, 73 

R
eferences, vi 

R
S

232 Interface, 45 
R

S
485/422 Full-D

uplex, 46 

SSoftw
are C

onfiguration, 85 
Statistics, 109 
Support Through The W

ebsite, vi 

TTechnical Features, 114 
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