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Notice

Make sure you carefully read the following information to ensure that your barcode scanner is able to

perform at the designed level.

1. All software, including firmware, furnished to the user is on a licensed basis.

2. The right is reserved to make changes to any software or product to improve reliability, function, or
design.

3. The material in this manual is subject to change without notice. Please go to www.mindeo.cn for

latest service information.

4. The manufacturer assumes no responsibility for any loss or claim by third parties which may arise
from the use of this manual.

5. Do not throw or drop the scanner or subject it to strong impact. Otherwise that can damage the
scanner, interrupt program execution, corrupt memory contents, or interfere with proper operation.

6. Please do keep exit window clean, otherwise it may cause that the scanner decodes incorrectly or

fails to read the barcode.


http://www.mindeo.cn/

Notes about structure and electric circuit design

1.

Use non-magnetic screws, or locating pins when mounting the scanner. Magnetic screws or locating
pins can cause element/mirror central position to change.

It is recommended to use a thread locking method, such as a Nylok patch.

It is not recommended to place magnetic material (e.g. dynamic speakers, ringers, vibrators,
inductors, metal parts) within 1 inch of the scanner’s optics. Evaluate placement of all magnetic or
ferrous material during system layout to determine if 1 inch is sufficient. Please read section “3-7
Important notes of installation”for detail.

Leave sufficient space to accommodate the maximum size of the scanner.

Read section “2-7 Electrical interface/Pin assignment” carefully to learn about the electrical interface
design.

Read section 2-2 Power management” carefully to learn about the two power states.

Read section “3-4 Scan angle” carefully to learn about the scan angle of the scanner.

Do not hold the scanner vertically over the bar code. Please refer to section “3-5 Tilf angle and dead
zone”for details.

Refer to section “5-713 PARAM_SEND’, be noted that frequent permanent changes of parameter
value are not recommended due to the limited write-cycles of flash memory. It is recommended to

change parameter temporarily, if frequently modifying parameter is a must.

10. Read section “6-4 SC/ fransactions nofes” carefully.
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1 Specifications

1-1 Technical specifications

Table 1-1 Technical specifications @25°C

ltem

Description

Input voltage

5VDC 5%

Scanning current

RS232: 145mA (Typ.) / 235mA (Max.)
USB: 145mA (Typ.) / 220mA (Max.)

Standby current

RS232: 0.9mA(Deep Sleep) or 25mA
USB: 30mA

Laser

650nm laser diode

Scan rate

1004+10 scans/second

Scanning angle

Wide (Default): 55°45°, decode rate: 0.5 time/scan
Narrow: 40°45°, decode rate: 1 time/scan

Pitch angle 465°(Condition: 100% UPC at 5 in. See Figure 1-1)
Skew angle 450 <(Condition: 100% UPC at 5 in. See Figure 1-1)
Roll angle 435<(Condition: 100% UPC at 5 in. See Figure 1-1)

Decode capability

UPC-A, UPC-E, UPC-E1, EAN-13, EAN-8, ISBN/ISSN, Code 39, Code 39 full
ASCII, Code 32, Trioptic Code 39, Interleaved 2 of 5, Industrial 2 of 5 (Discrete
2 of 5), Matrix 2 of 5, Codabar (NW7), Code 128, Code 93, Code 11 (USD-8),
MSI/Plessey, UK/Plessey, UCC/EAN 128, ISBT128,China Post, GS1 DataBar
(formerly RSS) variants

Indicator

Beeper, LED

Interface supported

RS232, USB Keyboard, USB virtual COM

Single scan, Continuous scan, Auto-detection, Scan Output Buffering,

Scan mode
Command
Housing makings Zinc alloy
Dimensions HeightxWidth >xDepth: 35.7mm >x41.3mm > 17.2mm (maximum)
Weight 709
Cable RJ-45
Temperature Operatipg: -10C to 60T (-4F to 140F);
Storage: -40<C to 70T (-40F to 158F)
Humidity 5% to 90% (non-condensing)

Programming method

Method I: Manual (scanning special barcode in sequence)
Method 11: Send command via RS232 interface or USB virtual COM

Firmware upgrade

Online

Decoding depth
& Max. resolution

(2 mil =0.0254 mm)
4 mil: 45- 75 mm
5 mil: 45-105 mm
10 mil: 15-230 mm
15 mil: 30-350 mm
20 mil: 40-420 mm
30 mil: 40-600 mm
55 mil: 80-700 mm
See section “1-3 Decode zone > for more information.

Safety and Certification

Laser safety:EN60825-1,Class 1
EMC:EN55022,EN55024
Protection class:1P64




Pitch

Pitch + 65° from normal
Angle

Scan Beam

J RO + 35° from vertical
n |

Scan Beam "l
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1-2 Default settings for various types of barcode

Table 1-2 Default settings

Code type Read Chgc_k di_git Check_digit Min. code | Proprietary | AIM
enable | verification | transmission length code ID code ID

UPC-A \ \ \ (12)? A JEm
UPC-E \ \ \ (8)? D JEm
UPC-E1 \ \ \ (8)? D JEm
EAN-13 \ \ \ (13)? A JEm
EAN-8 \ \ \ (8)? C JEm
ISBN/ISSN* \ \ \ (13)? A JEm
Code 39 \ - - 1 M JAm
Interleaved 2 of 5 \ - - 6 I Jim
(Igc::s:glzlzzoc:‘f; ] ] ) ! i Jim
Matrix 2 of 5 \ - - 6 X Jim
Codabar (NW7) \ - - 4 N JFm
Code 128 \ \ - 1 K JCm
UCC/EAN 128 \ \ - 1 K JCm
ISBT 128 x/ \ - 1 K JCm
Code 93 \ \ - 1 L ]Gm

Code 11 (USD-8) - \ - 4 \Y -
MSI/Plessey - - - 4 @) IMm
UK/Plessey \ \ - 1 U IMm
China Post \ - - (11)? T Jim
GS1 DataBar \ - - (16)? R Jem
GS1 DataBar Truncated® \ - - (16)? R Jem
GS1 DataBar Limited \ - - (16)? R Jem
GS1 DataBar Expanded \ - - 1 R Jem

Note: 1The settings for ISBN/ISSN and EAN-13 must be the same except the code ID.
2 Fixed-length barcodes.
3The settings for GS1 DataBar Truncated and GS1 DataBar must be the same.



1-3 Decode zone

— 500mm 20in.
— 400mm 16in.
— 300mm 12in.
l— 200mm 8in.
— 100mm 4in.
Scanner — Omm  Oin.
— 100mm 4in.
— 200mm 8in.
Bami. e — 300mm 12in.
45mm k——>» 105mm — 400mm 16in.
25mm —p 200mm -_ 500mm 20in.
15mm ke il M 230mm
10mm ke Ll »  290mm
30mm 1omil 1 350mm
40mm ke 20mi i 420mm
i | 30mil ,
60mm F S0y 650mm
80mm ke L 700mm
Omm 200mm 300mm 400mm 500mm 600mm 700mm 800mm 900mm 1000mm
Oin. 8in. 12in. 20in. 24in. 28in. 32in. 36in. 40in.
Figure 1-2 Decode zone @25°C, scan angle: 55°
Table 1-3 Description of barcode patterns applied in Figure 1-2
. Wide-narrow
Resolution Barcode type . Barcode content Contrast
element ratio
4.0 mil Code 128 2.5:1 123456789 80%
5.0 mil Code 39 2.5:1 123 80%
7.5 mil Code 39 2.5:1 ABCDEF 80%
10 mil Code 39 2.5:1 123 90%
13 mil 100% UPC - 1234546 90%
15 mil Code 39 2.5:1 ABCD 80%
20 mil Code 39 2.2:1 123 80%
30 mil Code 39 2.2:1 EF 80%
40 mil Code 39 2.2:1 AB 80%
55 mil Code 39 2.2:1 CD 80%




2 Get started

2-1 Electrical interface/Pin assignment

The scanner provides a RJ-45 cable connector.

PIN10

PIN1

Cable connector —%

Figure 2-1 Electrical interface/Pin

Table 2-1 lists the pin assignments of the scanner.

Table 2-1 Electrical interface/Pin assignment

Pin RS232 cable USB cable
Power(+5V) Power(+5V)
Reserved Reserved
Ground Ground
4 +3.3V Ground
(for interface auto selection purpose) (for interface auto selection purpose)
5 TD Reserved
6 RxD Reserved
7 Reserved Reserved
8 Reserved Reserved
9 CTS D-
10 RTS D+

Note: Voltage level of all RS232 Pin-outs (RXD, TXD, CTS and RTS) is OV for logic low level and 3.3V
for logic high level. A transceiver (MAX232) PCB is designed inside the RS232 cable, and it can achieve
signal transition between TTL and RS232.



2-2 Power management

The scanner has two power states (Awake and Sleep).

Figure 2-2 State machine of power management

@ After finishing all operation, scanner will go to Sleep state base on |Auto-sleep delay|(see “4-5

Scan mode & some global settings”), and turn off laser, swing-mirror etc.
®@ Interrupted event(SCAN button is pressed or falling-edge of signal RXD occurs) will make the

scanner go to Awake state.

Note: Once the scanner is awakened, at least |Auto-sleep delay] must elapse before it re-enters Sleep

state.

The scanner will automatically switch to the Sleep state whenever possible, so that the scanner can

consume as less current as possible. If RS232 cable is currently applied and |Deep sleep|(see “4-5 Scan

mode & some global setfings”)is enabled, the scanner can enter Sleep State more deeply, and the
supply current can drop to be 0.9mA.
In other cases, the supply current in Sleep State is 25mA (RS232 cable) or 30mA (USB cable).



3 Installation guide

3-1 Notes of installation

This section provides information for mounting and installing the scanner, including physical
considerations.

+ |P64

With IP64 approval, it is not necessary to provide extra sealing protection.

+ Magnetism

Mounting screws and locating pins should be non-magnetic material. It is not recommended to place any

magnetic material within 1 inch (2.54 cm) of the scanner’s optics without testing.

il

13. 9mm —18. 1Tmm —

v
7 7

N

S

~17. Tmm — /L%J/ 3 "7mm

Figure 3-1 The zone without magnetic material placement




3-2 Mounting

——35.3mm’Y? ——
" /Button
LEDs
40.9mm’Y?
/,Z
O
o
Top view
16, 8mn'S-*
Beeper
/
| | Cable
Side view

— 25. Omm ——

4XM1.7-6H
13.5mm M.t‘&\\9

26. Omm

5. 8mm || ® °
| Lﬁ

Bottom view

Label
L

Back view

Figure 3-2 Mounting diagram

Notes: Mounting screws and locating pins should be non-magnetic material. It is not recommended to

place any magnetic material within 1 inch of the scanner’s optics without testing.



3-3 Appearance of the scanner

Scan Button Cable
LEDs
Laser exit window
Label
Cable
Beeper

Figure 3-3 Appearance of the scanner



3-4 Scan angle

— 16.70mm /

45° MAX SCAN

]]:5 23.50m
39° MIN SCAN
OO0
N \/

Scan angle (Narrow): 40°+5°

I
I
I
I
[19naoyd u3gv 1 ssV10 |

— 16.70mm /

:ﬂ § | 60° MAX SCAN
— = - ——ﬁ 23.50mm
2 50° MIN SCAN
00 8
B \/
\\
~

Scan angle (Wide): 55°+5°

Figure 3-4 Scan angle

10



3-5 Tilt angle and dead zone

While scanning a bar code, do not hold the scanner vertically over it. This can cause the issue of
specular reflection which is the mirror-like reflection of light from a surface. In this case, the specular
refection is caused because the laser light reflects directly back into the scanner from the bar code. This

specular reflection can make decoding difficult. Tilt angle and dead zone are shown in Figure 3-5.

Figure 3-5 Tilt angle and dead zone
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4 Parameter menus

4-1 Introduction

This section describes the programmable parameters, provides barcodes for programming, and

hexadecimal equivalents for host parameter programming through SCI.

The scanner is shipped with the factory default settings as described in this chapter. These

factory-default-settings values are stored in flash memory and are preserved even when the scanner is

powered down. Changes to the factory default values can be stored as custom defaults. These values
are also stored in flash memory and are preserved even when the scanner is powered down.

There are two methods to change the parameter values as described following.

+ Scan the appropriate barcodes as the example shown in the following Section of “4-2 /nstruction:

configure scanner by scanning configuration barcodes”. The new values replace the existing
memory values.
Referring to the section of “77 Refurn default parameters & firmware version’, scan the Write to
custom default setting (% %WCDF) barcode to set the new values as custom defaults. The factory
default or custom default parameter values can be recalled by scanning the Restore factory defaults
(%%%DEF) barcode, or the Restore custom default setting (% %RSDF) barcode.

+ Send parameters through the scanner’s serial port using the SCI command PARAM_SEND. The
parameters are described in details in later sections of this chapter. Instructions for changing
parameter value using this method can be found in the section of “5-73 PARAM_SEND’.

Note: When the scanner is scanning, ensure the laser beam crosses every bar and space of the barcode.

See Figure 4-1.

0123456789 "/

il (1]
0123456789

Figure 4-1 Scanning angle
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4-2 Example: configure scanner

Note: The factory default settings are indicated with asterisks (*) in this manual.

The scanner offers 3 methods to configure scanner: single-scan setting. multiple-scan setting and
command setting.
1, Single-scan setting

Scan the appropriate Single-scan setting barcode according to the user's demand.

Example: Set [Flow control to be none.

Steps: Scan the following barcode.

[l
%o

2, Multiple-scan setting

The steps of configuration are:

a) Scan the [SETUP| barcode on the parameter setting part.

b) Enter the option mode by scanning the [Parameter name| barcode.

c) To the right of the option barcode, the necessary alphanumeric inputs are listed. Scan these

alphanumeric entries (see “12 Configuration alphanumeric value barcode”) individually as |Para.

\Value|.

d) Scan the END, barcode, listed on the bottom of each parameter setting part.

Notes that only one parameter can be setup at each time.

Example: Set |[Flow control to be none.

Steps: Scan the following barcodes in order.

I LR
Il IIIIII|IIIIII i
] IIIIIII ii
I

O

Yo YoV E

3. Command setting
Please refer to “5-13 PARAM_SEND’.
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SETUP barcode

YoSETUP

SETUP

Single-scan setting

\

Multiple-scan setting

\

Single-scan setting
Option barcode Option Alpha. value
None S NI
RTS/CTS
(Host idle: o1 AL e
Flow control Low RTS)
NMEnEinm | RTS/CTS
(Host idle: 02 AL e
High CTS)
ackmac | oz | NI
1200 02 I |||||!%|(|,|3||(!M!)|2|JL il
2400 oo | UK
paud raie e
wimmmnn | % 04 "A0305D04%
9600 05 | ||||I!L'i!°!!!!!ﬂ!:"s'l”'" l
19200 06 | |||||!,|A|(|,|3||(|)Ui|ﬂ!)|!i|lﬁ|\||||\|

Option barcode

END barcode
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4-3 RS232 interface

Flow control:
None- The communication only uses TXD and RXD signals without any hardware or software
handshaking protocol.
RTS/CTS- If the scanner requests to send the barcode data to host computer, it will issue the RTS

signal first, wait for the CTS signal from the host computer, and then perform the normal data

communication. If there is no replied CTS signal from the host computer after the |Response delay

timeout, the scanner will issue an error indication. By setting (Host idle: Low RTS or Host idle: High

RTS), the scanner can be set to match the Serial Host RTS line.

ACK/NAK- If Decode data packet format is set to Packeted, after barcode data transmitted, the

scanner expects either an ACK (acknowledge) or NAK (not acknowledge) response from the host.
When a NAK is received, the scanner transmits the same data again and waits for either an ACK or
NAK. After three unsuccessful attempts to send data when NAK are received, the scanner issues an
error indication and discards the data.

When the scanner finishes receiving the command from host, it will send ACK/NAK to host. See “5-3
CMD _ACK”and “5-4 CMD_NAK ”for more information.

Note: If Decode data packet format is set to Raw, the scanner will not wait for ACK/NAK after

transmitting decoded data completely.
Response delay: This delay is the time that the scanner waits for a handshaking acknowledgment (NAK
or ACK) from the host.
Host-character delay: This delay is the time that the scanner waits for the host to send the next character
in serial communication.
Decode data packet format:

Raw- Scanner sends raw decoded data directly.

Packeted- The decoded data is sent in data packet (see “5-5 DECODE_DATA’).

15



%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
None 00 T
%0301D00%
RTS/CTS
ey ||
0301 RTSICTS 02 g TR
(Host idle: High RTS) %0301D02%
ACKINAK 03+ A
%0301D03%
Response delay 01-99
IIINERNN | oree rooms : I O
0304 20 %0304D20%
1200 02 T
2400 . (T
4800 04 ||||||\|!i!|(\)!!|(![j||ﬂ!)|ﬂ!ﬂ||\|||||
" IEi;lalTijI ii'tlel " 9600 05* I |||\|!L!!L!!L"ﬂ!!lﬂ||||||||
0305 19200 06 T
38400 o7 T
57600 08 U
115200 09 MO
%0305D09%
None 00* LT
%0306D00%
Parity
I o o VIR
Even 02 T
Data bit
QT TIES oo | MINMEAY)I
0307
stop b b o T

16




%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
I 2 s o T
Host-character delay 01-99
AN | or-ee cioms)

S I 1T
Decode data Raw 00* IR A T
packet format %0310D00%

Packeted 01 M

QLT
0310

Yo%

Il
Yo%

L
END EN

D
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4-4 USB interface

USB device type:

HID keyboard- By setting, the scanner is used as a USB HID keyboard emulation device.

USB virtual COM- By setting, the scanner emulates a USB virtual COM device. If a Microsoft
Windows PC is connected to the scanner, a driver is required to install on the connected PC. The
driver will use the next available COM Port number. The driver and the installation guide can be found
in the associated CD and on the manufacturer’'s website. A Windows-based software COM_Text is
recommended to display the barcode data in text format. COM_Text emulates some kind of serial-key
typing.

While emulating as a USB virtual COM, the scanner will send the data in data packet format if the

Decode data packet format is Packeted (see “4-3 RS232 Interface’). The scanner also follows the
Flow control (see “4-3 RS232 Interface”) flow control, if it is set ACK/NAK.

Note: After changing USB Device Types, the scanner will restart automatically.

Keyboard layout: The scanner supports different national keyboard layouts.
Inter-character delay: This delay is inserted after each data character transmitted.
Numeric key:
Alphabetic key- The scanner will output code result as alphabetic key.
Numeric key- The scanner will output code result as pressing numeric keypad ( ‘0’, ‘1, ‘2’, ‘3", ‘4’, '5’,
‘6,7, 8,19, L, ™ only).
Alt+ keypad- The scanner will output code result as pressing Alt+ numeric key (on keypad). Note that

the Num Lock control key must be ON. This setting can be specially adapted for use with different

national keyboard layout.

18



%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
HID keyboard 00* ||||||\|[!|I(|)IJ|(!HIQ!)I(I)I!HIIII||||
USB device type
bt MG ... o
0901
USB virtual COM 02 ||||||\|[!]I(|)!!|(!HIQ!)IQMIII 1l
USA 00" L R TRETE
%0902D00%
Turkish F 01 OO A O
%0902D01%
Turkish Q 02 |||||”|!!)||i|s|’|o|ﬂ|r|)\!)|lz|ﬂ||||||||
French 03 ||||||\|||||||||||\|H|||||H||||||||
%0902D03%
Italian 04 DA
%0902D04%
Keyboard layout Spanish 05 |||||”I!’!:||('.|!IE|I|OIE|IH!)|!!M|I"|IH
I (T et
0902 Slovak 06 %0902D06%
Denmark 07 ||||||\|||||||||||\|H|||||H||||||||
%0902D07%
Japanese 08 ||| ||”|!]!,||C|,IE|’|OIM!)|!‘|E|| ||| |||
German 09 LI AN
%0902D09%
Belgian 10 LA O
%0902D10%
Russian r LI
%0902D11%
0ms 00 R R
%0903D00%
Inter-character delay 5 ms 01* ||\\\||[!J|!l!!ﬂ|3|!r\)|!!\1|ﬂ/\|||||l||
L . e | T
%0903D02%
20 ms 03 0 R
%0903D03%

%

19




%SETUP SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
s SO TN
soms s | IR
Alphabetic key 00* ||| ||”|!,!||C|’IE|’!1!‘1|M!)|(|)I‘|J/HIH""
Numeric key
I | et espas or | VIR
0904
Al keypad oo | WY

DR QAR
Yo% EN

0% % END

D
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4-5 Scan mode & some global settings

Scan mode:
Single scan- A scanning attempt is active once if trigger button is pressed or the command

STAR_DECODE is received. A scanning attempt stops when there is a successful reading or the

command STOP_DECODE is received or no barcode is decoded after the [Stand-by duration| elapses.

Continuous scan- The scanner always keeps scanning, and it does not matter when the trigger button

is pressed or [Stand-by duration| is elapsed or the command STOP_DECODE is received.

Auto-detection- The scanner will start scanning if any nearby object has been detected. The scanner

stops scanning when there is a successful reading or the command STOP_DECODE is received or no

barcode is decoded after the |Stand-by duration| elapsed. The Auto-detection| function works again

only when the object leaves the scanner. The SCAN button is still valid when |Auto-detection| enabled.

Output-buffering Scan- The SCAN button acts as a toggle switch. Press the SCAN button to activate

or stop scanning. When scanning, it does not matter when [Stand-by duration| is elapsed or the

command STOP_DECODE is received. And the scanner will store the barcode data into a buffer
(buffer size: 1K byte). Until the SCAN button is pressed again to stop scanning, the scanner will send
all the barcode data in the buffer to host. When the unused space in the buffer is not enough to store
the current barcode data, the scanner will beep to warn and discard the current barcode data.

Note: Restoring the default settings by the host command or scanning the barcode that will not affect

the scan mode settings.

Standby duration: The duration time for a single scanning attempt.

Same barcode delay time: If a barcode has been scanned and output once successfully, the laser beam
must be off or moved away from the barcode beyond delay time to active next scanning the same
barcode. When this feature is set to be “OxFF”, then the delay time is indefinite.

Multiple confirm: If this parameter is set to be larger than zero, the scanner will require several
successful reads of same-decoded-data to confirm a valid reading. The number of successful reads can
be different according to different types of barcode. As the number of Multiple confirm gets larger, the
scanner’s aggressiveness decreases. The number of successful reads required for different types of

barcode is listed below, which is related to the parameter of Multiple confirm.
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Table 6-1 The number of successful reads.

Multiple confirm (m)

Barcode type
typ m=0 m=1 m=2 m>=3

EAN-13, EAN-8, UPC-A, Code93, China
Post, UK Plessey

UPC-E, Codabar, Interleaved 2/5, Code39,
Industry2/5, Matrix 2/5, Code11, MSI 3 4 4 m+1
Plessey, UPC-E1

UCC/EAN128, Code128, GS1 DataBar,
GS1 DataBar Limited, GS1 DataBar 1 2 3 m+1
Expand, ISBT 128

2 3 4 m+1

Global Max./Min. code length: These two lengths are defined as the valid range of decoded barcode
data length. Make sure that the minimum length setting is no greater than the maximum length setting,
otherwise the labels of the symbol will not be readable. In particular, the same value can be set for both
minimum and maximum reading length to force the fixed length barcode decoded.

Notes:

1. Only set the Max./Min. code length for the specific code type to be zero, can Global Max./Min. code

length be valid.

2. Please refer to the settings of max./min. length for each specific code type in later sections

3. The number of check digits is included in max./min. code length.
4. These two settings have no effect on the symbols with fixed-length, e.g. UPC-A, UPC-E, EAN-13,
EAN-8 and China Post.

Global G1-G4 string selection: The scanner offer one or two string group for all symbols. By setting one

or two digits to indicate which string group you want to apply. You may refer to the chapters of 4-28
G1-G4 & FN1 substitution string setting”and “4-29 G1-G4 string position & Code ID position”.

Example: Group 1 —» set 01 or 10. Group 2 and 4 — set 24 or 42.

All valid settings include 00, 01, 02, 03, 04, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 30, 31, 32, 33, 34, 40,
41,42, 43, and 44.

Setting value Description

00 None

01. 10, 11 Only Group 1

02, 20, 22 Only Group 2

03. 30, 33 Only Group 3

04, 40, 44 Only Group 4

12, 21 Group 1 first, then Group 2

13, 31 Group 1 first, then Group 3

14, 41 Group 1 first, then Group 4

23, 32 Group 2 first, then Group 3
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Setting value Description
24, 42 Group 2 first, then Group 4
34, 43 Group 3 first, then Group 4

Element amendment: If it is enabled, the scanner can read the barcode comprised with bars and spaces

in different scale.
Character output restraint:
Disable- the scanner will output all the barcode data .
Printable character only- If this option is selected, the scanner will output the printable characters only,
i.e. in ASCII from 20H to 7EH.
Alphanumeric character only- If this option is selected, the scanner will output the alphanumeric
characters only, i.e. “A”-“Z", “a”-“z", “0"-"9".
Decoder optimization: If it is enabled, the scanner will optimize the decoder with error correction. This
function is not effective for all types of barcodes.
Scan angle: If narrow angle (40°) is selected, the decode rate is 1 time/scan; if wide angle (55°) is
selected, the decode rate is 0.5 time/scan.

Auto-sleep delay: After responding to the host’s requirement, the scanner will automatically enter deep

sleep state within |Auto-sleep delay| time. The scanner will be awakened while the SCAN button is

pressed or a command WAKEUP (0x00) is received again.

“No read” response: If it is enabled, while the scanner receives the STOP_DECODE command or fails to

decode a barcode within the [Stand-by duration| time, “NR” will be transmitted as decode data.

Deep sleep:

Disable- When [Stand-by duration|is elapsed, the scanner will enters normal sleep state. Any external

interrupt can wake up the scanner. It is not necessary to send a command WAKEUP (0x00) before

sending any other commands.

Enable- When [Stand-by duration| is elapsed, the scanner will enters sleep state deeply, and the

supply current will drop to be 0.9mA. And at this case, it is necessary to send a command WAKEUP
(0x00) and delay for 15ms, before sending any other commands.
Character encoding system: A character encoding system consists of a code that pairs each character
from a given repertoire. Common examples include Morse code, the Baudot code, the ASCII and
Unicode. If the data received does not display with the proper characters, it may be because the barcode
being scanned was created using a character encoding system that is different from the one the host

program is expecting. Try alternate options to find the proper one.
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%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
Single Scan 00 AR
Scanning modeNote 1 Continuous Scan 01 |||H||!|/!‘(|,|!'||(!M|(|)|!l|y‘!|”| I‘l
- S NI
Output-buffering Scan 03 I ||||!L!|!‘I4I|(!mﬂll|)|:|!u‘!ll|ll|l
Standby duration 01-99
IMRRMINH | oo (r00ms)
0402 s | NINMILLIOER
00-FF16
Same barcode delay time 00-FF1¢(100ms)
U | gonone o | NN
ons | IWINIMAMI NN
Double confirm 00-09 00-09
TR oomoney . D AT
0404 00 %0404D00%
Global max. code length 04-99
R
0405 o | NI
Global min. code length 01-99
WARRNINa - for-ee
0406 S T
Global G1-G6 string 00-44
selection 00-44
(00:None) .
IR | conens o | UL
Element amendment Disable 00 |H |||||||\|||||||\||\|||||H||\|| |||

%0408D00%
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U AET AR
%SETUP SETUP
Multiple-scan setting _ _
) - Single-scan setting
Option barcode Option Alpha. value
TN e S T
Disable 00* B
Character output restraint
Il |||"|||III|"|II I" Printable character only 01 | ||||I!,!!|)!!!]‘M!)|LIMH l
0409
Alphabetic & Numeric only 02 |H ””I!,u!ﬂ!!]‘wﬂ!!‘w""l“
Decoder optimization | Disable 00 I |||||!u!l!t||1||‘\)|ﬂ!)|!)|‘|l\||||| Il
T
0410 Enable S N
seanange | Wide (56 N W
L - S T
%0411D01%
1 second 00 |H\||\!L!(|)|‘|‘||1|ﬂlﬂll|[|,|'un\|lllll
5 seconds 01 ||| ”||!|/!‘(|)|!'||1|£|Mw!l‘|’/‘!| "l I‘l
10 seconds 02 ||| ”||'I1L|,‘(I)|!L||1|£||‘:|;I(|)|2I|t|y‘.!|l ‘l I‘l
30 seconds 03* ||| |‘||!L!‘!J!J!I!|ﬂl(|)ll!ﬂ!ll‘l I‘l
Adto-slocp delayez | 1 minute S T
L o | WM
10 minutes 06 ||||‘||!L!‘(I)|!L||1|£|MI(|)|(!|M|I||I‘|
30 minutes 07 ||||||‘ll!L"ﬂL|ﬂjﬂll"_{lM||l"||
t hour oo | IO
3 hours oo | NN
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%SETUP SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
Never o | U
o | I
I o | WY
o | U
S L . or | U
ASCI oot | MmN

Character encoding system

I” |I"|I|I"I|"II ||| UTF-8 01 I||||I|L!|I|IIIILH||[!|II||III|II|I

0415
Windows-1251 02 AN

% %% END ND

Note 1: This configure will not be changed when the scanner scans load default setting barcode or
receives PARAM_DEFAULTS command.

Note 2: The tolerance is +20%.
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4-6 Indication

Power on alert: After power-on or restart, the scanner will generate alert signal (Beeper beeping and
LED flashing).

LED indication: When the scanner decodes successfully, the LED will glitter.

Beeper indication: After each successful reading, the scanner will beep to indicate a good barcode
reading, and its beep tone duration is adjustable.

Beep tone duration: This parameter can be adjusted for a good reading upon favorite usage.

Volume of beeper: This parameter can be adjusted for different level of the volume of the beeper.

AT
%SETUP  SETUP
Multiple-scan setting Single-soan setting
Option barcode Option Alpha. value
coworanaor | Diabl ” T
L P or T
o donion | Diatl ” T
LU - or QT
ceoperndcatan | Disae » T
L UL - T
Beep tone duration 01-09
T I R T T TTTTTIT
o ” T
I ﬁ',‘i]i‘@liﬁ‘ﬁh wiade o T
o o2 T
T

27




4-7 UPC-A

Read: Format

System character

Data digits (10 digits)

Check digit

Check digit verification: The check digit verification is optional.

Check digit trans.: By setting Enable, check digit will be transmitted.

Code ID setting: Code ID is a one-or-two-character string used to represent the symbol upon a

succeeding reading. If you want application to transmit Code ID, you must set

Code ID transmission

be enabled. Refer to the chapter of “4-30 String transmission’.

Insertion group selection: Refer to

some global settings”.

Global insertion group selection

Supplement digits: The Supplement digits barcode is the supplemental 2 or 5 characters.

Format

System character

Data digits (10 digits)

Check digit

Supplement digits 2 or 5

Truncation/Expansion:

to

of the chapter of “4-5 Scan mode&

Truncate leading zeros- The leading “0” digits of UPC-A data characters can be truncated when the

featu

re is enabled.

Expand to EAN-13- It extends to 13-digits with a “0” leading digit when the feature is enabled.

Truncate system character- The system character of UPC-A data can be truncated when the feature is

enabled.

Add country code- The country code (“0” for USA) can be added when the feature is enabled.

NV RO
%SETUP SETUP
Multiple-scan setting
Single-scan setting

Option barcode Option Alpha. value

Reac Disabl S LTI
I AAUUAEN T

11 Enabl S N T
Check digit verification Disable 00 ||| ||”'!L!MM'Q!M!!'I||'I||
IR e, T
Check digt rans, | Disabl oo | I
I ANRUANTH

1155 Enabl o | NN
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NV RO
%SETUP SETUP
Multiple-scan setting
Single-scan setting
Option barcode Option Alpha. value
Code ID setting 00-FF 16 00-FF 16
If ||||!|LIIC!L!IIII I ason S R T
Insert group selection 00-44 00-44
U TANRUARRT .
WAL (00:None) oo | NI
None oo | WML NI
Supplement digits 2 digits 01 |||||”I!‘/IL‘I!|(!|JJM)|LI!U||II| I"
S L P, S T
2 0r 5 digs or | NN
None S RTTTTITI
Truncate leading zeros 01 |||||”I‘|,L!|1‘I1|IC!|7||[|)‘!!LI‘!!"| || I"
Truncation/Expansion
DRI | Soona o Bane oz | WIMTHUTHIIN
1107
Truncate system character 03 H m”!’/l.‘,|1||!|(|1||7||ﬂ|(|1|.l!!'w ”"“
Add country code 04 APV L0
Ink Spreading : * ||||||\|||||\|||||||||||\||||||\|||||
CancelingNote 1 Disable 00 %1108D00%
QLTI ye— or | N
AN
Y% %%END END

Note 1: If enabled, the scanner can more easily read the UPC-A barcode printed with ink spreading. But

it may cause the scanner to decode some well-printed UPC-A barcode wrongly. Please ask the advice

from the support engineer of the manufacturer before applying this function.
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4-8 UPC-E

Read: Format

System

character “0”

Data digits (6 digits)

Check digits

Check digit verification: The check digit verification is optional.

Check digit trans.: By setting Enable, check digit will be transmitted.

Code ID setting: Refer to

Code ID setting

of 4-7 UPC-A".

Insertion group selection:
Supplement digits:

Format

Refer to

Insertion group selection

of 4-7 UPC-A".

System character “0”

Data digits (6 digits)

Check digit

Supplement digits 2 or 5

Truncation/Expansion:

Truncate leading zeros

- Refer to

Truncation/Expansion

of 4-7 UPC-A”.

Expand to EAN-13 - It extends to 13-digits with “0” digits when the feature is set to be enabled.
Example: Barcode “01236547”, Output: “0012360000057".
Expand to UPC-A - It extends to 12-digits when the feature is set to be enabled.
Example: Barcode “01236547”,
Output: “012360000057".

Truncate system character - The system character “0” of UPC-E data can be truncated when this

feature is enabled.

Add country code - The country code (“0” for USA) can be added when the feature is enabled.

%SETUP

SETUP

Multiple-scan setting

: : Single-scan setting
Option barcode Option Alpha. value

ot | oo S T
UL . o | VI
o | T
L L o | VI
ook dgtvans. | ool o | VI
L L p— o | VBT
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%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
ID settin -
WL son OO: VT
1204 %1204H44%
Insert group selection | 10_44 00-44
If ll"!'!ﬂ'i"” Il | oonone) - [T
- oo | WL,
Supplement igits | 2 dighs N T
L . 02 T
2 or 5 cigits N QT
None oo | VNI
Truncats leading zeros o T
FruncationExpansion | Expand to EAN-13 » T
L o | VI
S———— T W T
e | (NN

%%%END  END
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4-9 UPC-E1

Read: Format

System character “1” Data digits (6 digits) Check digits

Check digit verification: The check digit verification is optional.
Check digit trans.: By setting Enable, check digit will be transmitted.
Code ID setting: Refer to [Code ID setting of “4-7 UPC-A".

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.

Supplement digits:

Format

System character “1” | Data digits (6 digits) | Check digit | Supplement digits 2 or 5

Truncation/Expansion:
Expand to EAN-13 - It extends to 13-digits with “0” digits when the feature is set to be enabled.
Example: Barcode “11236597”, Output: “0112365000097".
Expand to UPC-A - It extends to 12-digits when the feature is set to be enabled.
Example: Barcode “11236597”, Output: “112365000097".
Truncate system character - The system character “1” of UPC-E1 data can be truncated when the
feature is enabled.

Add country code - The country code (“0” for USA) can be added when the feature is enabled.
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I AH QAT
%SETUP

7S

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value

doss | Do S BT
L p— o | VI
Chock it vrcaion | Dbl o | VUL
i ., o | VI
U S W
L pe— o | I

Code ID setting 00.FF 00-FF 16
I |Gy o | i

Insert group selection ] 00-44
MO | oonone o | T
one o | NN
Supplomentgts |24l o | VI
NN e w | U
2 or 5 digits 03 | |||”!M!!|(!M!!ﬂ!ﬂ||||| Il
one o | MU
copandto EAN1 S W
“TIY | £xoene o upo os | WMWY Y
PO rnncate sysemcnaracter | os | IO
s county ode s | NN

©3407D05%

%%%END  END
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4-10 EAN-13 (ISBN/ISSN)

Read:

Format

Data digits (12 digits) Check digit

Check digit verification: The check digit verification is optional.
Check digit transmission: By setting Enable, check digit will be transmitted.
EAN-13 code ID setting: Refer to [Code ID setting| of 4-7 UPC-A”.

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.

Supplement digits:

Format

Data digits (12 digits) Check digit | Supplement digits 2 or 5
ISBN/ISSN: The ISBN (International Standard Book Number) and ISSN (International Standard Serial
Number) are two kinds of barcode for books and magazines. The ISBN is 10 digits with leading “978”
and the ISSN is 8 digits with leading “977” of the EAN-13 symbol.

Example:

Barcode “9780194315104”, Output: “019431510X".

Barcode “9771005180004”, Output: “10051805”.

I W ARN R
%SETUP SETUP
Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
o Dieable o0 T
L o | T
o (T
LU Enable o T
o T
LT O P o | VI

EAN-13 code ID setting 00-FF ¢ 00-FF16
QT Ascll o QT
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AR AR
% SETUP SETUP
Multiple-scan setting
Single-scan setting
Option barcode Option Alpha. value
Insert group selection 00-44 00-44
AU (00:None) oo T
Nons 0 I
sumementagis | 2digts N T
L P o2 QT
2 o5 digis 03 (T
QT
QUL L N T
Ink Spreading CancelingNote 1 Disable 00" " |||I|!l!|!|!,!.l,|w|[|,|(|,|{|,|ll‘|,“" I
AL L . 01 T
ISBN/ISSN code ID setting 00-FF 1 00-FF 16
IR
L (ascy . QT
A
%% %END END

Note 1: If enabled, the scanner can more easily read the EAN-13 barcode printed with ink spreading. But
it may cause the scanner to decode some well-printed EAN-13 barcode wrongly. Please ask the advice

from the support engineer of the manufacturer before applying this function.
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4-11 EAN-8

Read:

Format

Data digits (7 digits) Check digit

Check digit verification: The check digit verification is optional.

Check digit trans.: By setting Enable, check digit will be transmitted.
Code ID setting: Refer to [Code ID setting of 4-7 UPC-A”.

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.

Supplement digits:
Format

Data digits (7 digits) | Check digit | Supplement Digits 2 or 5

Truncation/Expansion: Refer to |Truncation/Expansion| of “4-7 UPC-A".
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I X ORRRARR
%SETUP SETUP
Multiple-scan setting
: : Single-scan setting
Option barcode Option Alpha. value
IH |I"|iiﬁi"" II" Disable 00 m””I!ﬂlj!!!lllﬂ!)l!!!ﬁll”"|l
i rable o T
Check digit verffcation | Disable 00 T
S L . S WTTTTTITIT
Check digittrans, | Disable 00 T
IEAIH N T
1403 Enable 01 Y. 1803D01%
Code ID setting 00-FF16 00-FF16
WANRITIRIN | ascn N T
1404 <C> %1404H43%
Insert group selection 00-44 00-44
INEEAEIN | oonone o T
None 00" T
sopomentagts | 2 gt o T
L L . S T
2 or 5 it 0 T
None o0 I
Truncation/Expansion
A M ...
1407 ° ’
Expand to EAN-13 0 T

%%%END  END
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4-12 Code 39 (Code 32, Trioptic Code 39)

Read:

Format

Start character(*) Data digits (variable) Check digit (optional) End character(*)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Each symbol has own max./min. code length. If both setting of max./min. code
length are “00”s, the setting of global max./min. code length is effective. The length is defined as to the
actual barcode data length to be sent. Label with length exceeds these limits will be rejected. Make sure
that the minimum length setting is no greater than the maximum length setting, otherwise all the labels of
the symbol will not be readable. In particular, you can see the same value for both minimum and
maximum reading length to force the fixed length barcode decoded. Refer to “4-5 Scan mode & some
global settings’.

Code ID setting: Refer to [Code ID setting of “4-7 UPC-A”.

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A".

Start/End transmission: The start character and end character of Code 39 are “#’s. You can transmit all
data digits including two “”s.

“«” as data character: By setting Enable, “¥” can be recognized as data character.

Convert Code 39 to Code 32: Code 32 is a variant of Code 39 used by the Italian pharmaceutical
industry. Note that Code 39 must be enabled in order for this parameter to function.

Format of Code 32

“A” (optional) Data digits (8 digits) Check digit

Code 32 Prefix “A” transmission: By setting Enable, the prefix character “A” can be added to all Code 32

barcodes.
Trioptic Code 39 read: Trioptic Code 39 is a variant of Code 39 used in the marking of magnetic tapes
and computer cartridges. Trioptic Code 39 symbols always contain six characters.
Format of Trioptic Code 39

Start character ($) Data digits (6 digits) End character ($)

Trioptic Code 39 Start/End transmission: The start character and end character of Trioptic Code 39 are

“$”s. You can transmit all data digits including two “$”s.
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U AT
%SETUP

7S

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value

o b S NI
L S T
SO P R BT
S P o |
cressgrim oo | or | VIR
UL L P o | I

Max. code length 00-99
IR e o ML

Min. code length 00-99
QI 0099 or QT

Code ID setting ] 00-FF1¢
U il ar | I

Insert group selection 00-44 00-44
QLT (00:Nore) 0o T
o Stangard S T
o S T T
o (oo | oo | DI
UL L P o | U
- sosm | oo S NI
Wi o | T
Convert Code 39 to Code 32 Disable 00* m ””I‘!l!ul‘s"‘ll!l‘llu!)l!)l'ljﬁl”lm"
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%SETUP SETUP

Multiple-scan setting

Option barcode Option Alpha. value

Single-scan setting

(TR ;

RN A
%1511D01%

transmission

ot 52 e vamamon | oo NI
AL ot o QT
e Coto sorems | it S I
L UL o | I
Trioptic Code 39 Start/End Disable 00* I |||||!L!|J!!|J!l|ﬁ!)|!)|!ﬁ|||\|l||

IR Enable o1
1514

RN A
%1514D01%

%%%END  END

Note 1: If Trioptic Code 39 is set Enable, Code 39 is forced Enable.
Note 2: If Code 39 is set Disable, Trioptic Code 39 is forced Disable.
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4-13 Interleaved 2 of 5

Read:

Format

Data digits (variable) Check digit (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to [Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting| of “4-7 UPC-A".

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A".
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[
SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
s pisabe " MO
I o | UL
Disable 00* AR
Check digit verification
uss 01 DML AR
T
orce . D
Check digit transmission Disable 00* l”””I!EHI‘!QIJQHHMHIHIH
IO T y T
Max. code length 00-99
AR 00-99
1a04 - TP
Min. code length 00-99
TN 00-99
105 - QT
Code ID setting 00-FF1g 00-FF+6
TRy (Asclh : 00T OO
1606 <> %1606H49%
Insert group selection 00-44 00-44
T (00:None) - T

0,

%%

L
END EN

D




4-14 Industrial 2 of 5

Read:

Format

Data digits (variable)

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to

Code ID setting: Refer to

Insertion group selection:

Max./Min. code length

of 4-12 Code 39 (Code 32, Trioptic Code 39)".

Code ID setting

of 4-7 UPC-A”.

Refer to

Insertion group selection

of 4-7 UPC-A".

R
%SETUP SETUP
Multiple-scan setting
Single-scan setting
Option barcode Option Alpha. value
oad Disati o0 T
L o [T
Max. code length 00-99
AN 00-99
1702 - L
Min. code length 00-99
00-99
I S T
%1703D04%
Code ID setting 00-FF 16 00-FF16
QU (ASCID " (R
1704 <H> %1704H48%
Insert group selection 00-44 00-44
QUL (00:None) . T e
1705 00 %1705D00%
AT |
%%%END  END
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4-15 Matrix 2 of 5

Read:

Format

Data digits (variable) Check digit (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to [Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting| of “4-7 UPC-A".

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.
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TR
%SETUP SETUP
Multiple-scan setting _ _
) - Single-scan setting
Option barcode Option Alpha. value
e Disati 00 T
[TAIHHTH
901 Enable or T
Check digit verification Disable 00* |||””|!!‘,|1|!!|(!M!,|M”| I
L . o L
Check digit transmission Disable 00* |||””I!!UI{!'J)IM!!H!M"NI“
LU o T,
Max. code length 00-99
00-99
I |IIIL'1!M“" i 99* 0 TERERETR TN
%1804D99%
Min. code length 00-99
IR 00-99
1505 - T
Code ID setting 00-FF 15 00-FF16
I (ASCI) - IR B
1806 x> %1806H58%
Insert group selection 00-44 00-44
QU (00:None) - UL TR
1807 00 %1807D00%

%%%END  END
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4-16 Codabar

Read:

Format

Start character

Data digits (variable)

Check digit (optional)

End character

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to

Code ID setting: Refer to [Code ID setting| of “4-7 UPC-A".

Max./Min. code length

Insertion group selection: Refer to

Insertion group selection

of 4-7 UPC-A”.

of 4-12 Code 39 (Code 32, Trioptic Code 39)".

Start/End type: Codabar has four pairs of Start/End pattern; you may select one pair to match your

application.

Start/End transmission: By setting Enable, the start and end character of a Codabar barcode will be

transmitted.

Start/End character equality: By setting Enable, the start and end character of a Codabar barcode must

be the same.

%SETUP

SETUP

Multiple-scan setting

Option barcode Option Alpha. value Single-scan sefting
Read Disable 00 | ||||I‘|=!,|1||9”¢!|1‘||H!J|LI'|=L” il
I |"|1||L"c|:|1|”" i Enable 01 | ||||I‘!!,|1||9|L!|1‘|M!)|LI'!L,"”"“
Check digit verification Disable 00~ I ””"!UL"JMHL'U K
I |III1|IL!I:!I2"I|I i Enable 01 | |||||‘|,!]|1||€|.|0|ﬂ|ﬂ!)||1|ﬂ]||||ll\|
Check digit transmission Disable 00* I |||||‘|J!]|1||9||tl|‘l|ﬂ!]|!)|‘|i||||||\|
I |III1|IL!I¢!|:I3"II i Enable 01 | ||||I‘|=!,|1||9"¢1|M!)”1|!L"”| I
Max. code length 00-99
L S T
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%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
Min. code length 00-99
00-99
I S T
%1905D04%
Code ID setting 00-FF 1 00-FF16
AL (ASCl) . LR
1906 <N> %1906H4E%
Insert group selection 00-44 00-44
LT (00:None) . LA
1907 00 %1907D00%
ABCD/ABCD 00* I |||||‘|J!||1||9|!l|8\|[\)|!)|!)|‘|l|” Il
St e st o | IR
e o R P T
abcd/tn*e 03 I ||||I‘|=!,||1|Ial!lla‘|t‘)|!3|!3|!ﬂ""| l
Start/End transmission Disable 00" I ||||I‘|=!||1|IS|J!J‘L‘|E‘)|!J|LI'U|”I||IH
L P or | I
Start/End character equality Disable 00* I ||||I‘|,L||1||9||1IL‘|IH!)|LI.|,L!”| Il
(MR
1910 Enable 01 m |||||‘|J!]||1||9||1IL‘||‘3|!)||1|‘!L!|"|||‘|

M
Yo%

Yo

L
END EN

D
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4-17 Code 128

Read:

Format

Data digits (variable) Check digit (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting of 4-7 UPC-A”.

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.

Truncate leading zeros: The leading “0” digits or all “0” digits of Code 128 barcode characters can be

truncated when the feature is enabled.
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U A
%SETUP

7S

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
- b N T
(LT 1T o T
I N U
UL L o T
reck it ramemiecan | Dol o T
UL UL O P 8 T
Max. code length 00-99
00-99
IRV TR SN I T
%2004D99%
Min. code length 00-99
AR 00-99
A o T
T TRt
ASCII
i s o | U
AT T s
1] (0 None) o | NN
Disable 00* AN
Truncate leading zeros
VN Avessesos | o | DL
2008
oty e et N T

A
Yo% EN

0% YoEND

D
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4-18 UCC/EAN 128

Read:

Format

Data digits (variable) Check digit (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max. /Min. code length: Refer to Max. /Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)".
Code ID setting: Refer to |Code ID setting| of “4-7 UPC-A.”

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.

Truncate leading zeros: The leading “0” digits or all “0” digits of UCC/EAN 128 barcode characters can

be truncated when the feature is enabled.

50



NIRRT
%SETUP

7S

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
Rend Disable 00 | \|||[ﬂ!ﬂ!|(!ﬂ|ﬂ!!|{![ﬂ||\|l|\|
I N W
%2501D01%
Check digit verification Disable 00 |H Hlll/!ﬂll!)lﬂlﬂ!!l!%llHllu
- o | VA
Check digit transmission Disable 00* m H"lﬂ!ﬂ!ﬂlﬂﬂ!!ﬂ!ﬂl”" I‘l
e L P S T
Max. code length 00-99
(0000 AE VAR 00-99
L0 w |
Min. code length 00-99
00-99
N or | U
Code ID setting 00-FF 15 00-FF16
I ""!L!I(!!J;' i (ASCID <K>* I H||!ﬂjl|!L|ﬂ!L|MMH Il
Insert group selection 00-44 00-44
2507 : 00"
INTLVHAONENEE oomvoney M
%2507D00%
Disable 00" | \|||[ﬂ|ﬂ|5|!m|ﬂ!!|(!w||| Il
Truncate leading zeros
I |||||! L!u! T Al leading “0"s 01 |H\|||[ﬂ!ﬂ!!lﬂ|ﬂ!!|1|!ﬂ|||\|l\|
Only the first *0" 02 | \|||[ﬂ|ﬂ!!lﬂ|ﬂ!!ﬂjﬂlll\l I

%%%END  END
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4-19 ISBT 128

Read:

Format

Start character(“=" or “&”) Data digits (variable) Check digit (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to [Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting| of “4-7 UPC-A".

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A".
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U AT
%SETUP

%S SETUP
Multiple-scan setting . _
Single-scan setting
Option barcode Option Alpha. value
o | T
L L . S T T
S T T
I SR NI
S T
- L PO o | VI
Max. code length 00-99 00-99
I - (T
Min. code length 00-99 00-99
ML S T
Code ID setting 00- FFig 00-FF16
FTATPRADN s o T
Insert group selection 00-44 00-44
ITNTHINHN} comone o T,

%%%END  END
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4-20 Code 93

Read:

Format

Data digits (variable) 2 check digits (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to [Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting| of “4-7 UPC-A".

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.
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T
Y%SETUP SETUP
Multiple-scan setting
. ) Single-scan setting
Option barcode Option Alpha. value
o T
TR T
%2101D01%
o I
LT M
%2102D01%
I
ITRRRE , T
%62103D01%
Max. code length 00-99
00-99
AR S T
Min. code length 00-99
00-99
TR or T
Code ID setting 00-FF1g 00-FF16
T T
2106 <L>* WACA T
%2106H4C%
Insert group selection 00-44 00-44
ITRRRARHN | oononey T
%2107D00%

% %%END END
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4-21 Code 11

Read:

Format

Data digits (variable) 1 or 2 check digits (optional)

Check digit verification: The check digit verification is optional.

Check digit transmission: By setting Enable, 1 or 2 check digits will be transmitted upon the selected
check digit verification method.

Max./Min. code length: Refer to [Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting of “4-7 UPC-A”.

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.
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7S

I
ETUP

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
s o o ML
IR T e o (T
o . ML
c it verificati
TN oresot | o | OO
2202
Two digit 02 Il ""'ﬂ!ﬂ!ﬂ!—[‘ﬁﬂﬂﬂ"‘ 1]
Check digit transmission Disable 00* |||||||I‘!M|2|u|:|,,|ﬂ!)||(!!,‘/‘!”|" Iu
L — o I
Max. code length 00-99
00-99
UL " T
%2204D99%
Min. code length 00-99
00-99
AR o T
Code ID setting 00-FF 15 00-FF1s
IR ETI (ASCIl)
S0 NS BT
Insert group selection 00-44 00-44
IR L (00:None)
L o T

A
oy

Il
Yo%

L
END EN

D
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4-22 MSI/Plessey

Read:

Format

Data digits (variable) 1 or 2 check digits (optional)

Check digit verification: The MSI/Plessey has one or two optional check digits. There are three methods
to verify check digits, i.e. Mod10, Mod10/10 and Mod 10/11. 1 or 2 check digits will be calculated as the
sum module 10 or 11 of the data digits.

Check digit transmission: By setting Enable, 1 or 2 check digits will be transmitted upon the selected
check digit verification method.

Max./Min. code length: Refer to Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’".
Code ID setting: Refer to |Code ID setting| of “4-7 UPC-A”.

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A”.
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L
ETUP

%S SETUP
Multiple-scan setting _ _
Single-scan setting
Option barcode Option Alpha. value
e el S I
L o | I
el S I
1 digit
Check digit verification (MOd 10) 01 |H ||||I°M|2|!!|(!ﬂ||u!!!ll'|’u"|" I||
[IFEHROR IR 2 digi
Zh02 s oo | U
2 dat 03 QT
(Mod 10/11) %2302D03%
Check digit transmission Disable 00* I ||||Imlz|,|:!|c|,lilﬂ!!uw|l|l I
s L . o | I
Max. code length 00-99
00-99
INTRgAhn o | DI
%2304D99%
Min. code length 00-99
[N 00-99
L S T
Code ID setting 00-FF 16 00-FF16
(T o | T
Insert group selection 00-44 00-44
ITHPMIIIE oomne o | VY

%%%END  END
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4-23 UK/Plessey

Read:

Format

Data digits (variable) 2 check digits (optional)

Check digit verification: The UK/Plessey has two optional check digits. The check digit 1 and check digit
2 will be calculated as the sum module 10 or 11 of the data digits.

Check digit transmission: By setting Enable, check digit will be transmitted.

Max./Min. code length: Refer to [Max./Min. code length| of “4-72 Code 39 (Code 32, Trioptic Code 39)’.
Code ID setting: Refer to [Code ID setting| of “4-7 UPC-A".

Insertion group selection: Refer to |Insertion group selection| of “4-7 UPC-A".
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AR AN
%SETUP

7S

SETUP

Multiple-scan setting

Single-scan setting

Option barcode Option Alpha. value
Read Disable 00 I |||||ﬂ\|l[ﬂ!ﬂ|l)\!)l!)l!jlll Il
oL o | NN
Check digit verification Disable 00 m ”"IMIL!!LIM!!LIWMI“
IR T
2402 Enable 01* I |||||ﬂ|2||‘!|olﬂlrlj\!)ll1l‘|,ﬂlllll Il
Check digit transmission Disable 00~ m ”lllﬂll!!!llM!)lLl!Mll”l I“
I, o QI
Max. code length 00-99
00-99
AN - Ly
Min. code length 00-99
00-99
I o | UMY
Code ID setting 00-FF16 00-FF16
L (ASCI) [RANIE A
2406 <U>* %2406H55%
Insert group selection 00-44 00-44
LU (00:None) . LE TR ANEEEY
2407 00 %2407D00%

%%%END  END
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4-24 China Post

Read:

Format

11 Data digits

Max. /Min. code length: Refer to ‘Max. /Min. code Iength‘ of 4-12 Code 39 (Code 32, Trioptic Code 39)".

The code length of China Post is 11.

Code ID setting: Refer to (Code ID setting| of “4-7 UPC-A”

Insertion group selection: Refer to ‘Insertion group selection‘ of 4-7 UPC-A".

Y%SETUP SETUP
Multiple-scan setting
: : Single-scan setting
Option barcode Option Alpha. value
e pisable 0 QT
ITRRRCA AT Erable or- I
Max. code length 00-99
00-99
TR S T T
%2604D11%
Min. code length 00-99
00-99
ITRRRCA T i I
Code ID setting 00-FF 16 00-FF16
I ""!L!uwl I (ASCH) <T>* T
%2606H54%
Insert group selection 00-44 00-44
ITHRONNEE | oonene 00" (T

Y% % END ND
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4-25 GS1 DataBar (GS1 DataBar Truncated)

GS1 DataBar Truncated is structured and encoded as the same as the standard GS1 DataBar format,
except its height is reduced to a 13 modules minimum; while GS1 DataBar should have a height greater
than or equal to 33 modules.

Read:

Format

16 Data digits

Code ID setting: Refer to (Code ID setting| of “4-7 UPC-A”

Insertion group selection: Refer to ‘Insertion group selection| of “4-7 UPC-A”.

Conversion:
UCC/EAN 128- Refer to ‘Code ID transmission‘ of “4-30 String transmission’, |Cm will be identified as
AIM ID.
UPC-A or EAN-13- Barcode beginning with a single zero as the first digit has the leading “010”
stripped and the barcode reported as EAN-13. Barcode beginning with two or more zeros but not six
zeros has the leading “0100” stripped and the barcode reported as UPC-A.

TP
%SETUP SETUP
Multiple-scan setting ' _
: : Single-scan setting
Option barcode Option Alpha. value
enc pisable S BT
S L - or- A
Code ID setting 00-FF 1 00-FF+6
I TFRA A (ASCD) - DRI D
2702 hile %2702H52%
Insert group selection 00-44 00-44
VAN | ooone R T
2703 00 %2703D00%
None S T
Conversion
| oo s S
2704
UPG-A or EAN-13 02 (T
L
%%%END  END
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4-26 GS1 DataBar Limited

Read:

Format

16 Data digits

Code ID setting: Refer to |Code ID setting| of “4-7 UPC-A’,
Insertion group selection: Refer to ‘Insertion group selection‘ of 4-7 UPC-A’.
Conversion: Refer to (Conversion| of “4-25 GS1 DataBar (GS1 DataBar Truncated)’.

I O ORRRRE
%SETUP SETUP
Multiple-scan setting _ .
Single-scan setting
Option barcode Option Alpha. value
s Dieable % (T
WA Enablo o1 R
Code ID setting 00-FF1s 00-FF16
IV | ascny R T
2802 <R > %2802H52%
Insert group selection 00-44 00-44
TN oonone) N T
2803 00 %2803D00%
Nore o0 R
Conversion
e o | TR
2804
UPCA or EANA3 02 R
W
%% %% END END
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4-27 GS1 DataBar Expanded

Read:

Format

Data characters (variable)
Code ID setting: Refer to (Code ID setting| of “4-7 UPC-A”
Insertion group selection: Refer to ‘Insertion group selection| of “4-7 UPC-A”.
Conversion:
UCC/EAN 128- Refer to ‘Code ID transmission‘ of “4-30 String transmission’, |Cm will be identified as

AIM ID.
(AN
Y%SETUP SETUP
Multiple-scan setting _ _
: : Single-scan setting
Option bar code Option Alpha. value
- o - ML
(LTI L » T
Max. code length 00-99
00-99
UL - T
%2902D99%
Min. code length 00-99
TN 00-99
A or T
Code ID setting 00-FF 1 00-FF16
INTIMINN | asc N T
2904 <R> %2904H52%
Insert group selection 00-44 00-44
ITANVMIRNI oonone * T
2905 00 %2905D00%
- - o T
I, N L
(T
%% %END END
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4-28 G1-G4 & FN1 substitution string setting

Format of barcode data transmission

Prefix | Code name |Preamble | Code ID | Code length |Code data| Code ID | Postamble | Suffix

Suffix string setting: The <enter > key is represented in different ASCIl when it is applied by different OS.
For a Windows/DOS OS, <enter> is represented as <CR><LF> (0xOD 0x0A); for an Apple MAC OS,
<enter> is represented as <CR> (0x0D); for a Linux/Unix OS, <enter> is represented as <LF> (0x0A).
Prefix/Suffix string setting & Preamble/Postamble string setting:

They are appended to the data automatically when a barcode is decoded.

Example: Add a symbol of “$” as a prefix for all type of barcode.

Steps:

1) Look up in the ASCII table to find the value of $-24.

2) Scan [SETUP| and ‘Prefix string setting‘ barcode.

3) Scan [2| and 4| barcode.

4) Scan [END| barcode.

5) Refer to “4-30 String fransmission’, set ‘Prefix transmission‘ to be Enable.

Scanning steps: Scan the following barcodes in order.

Y%SETUP Y%SETUP

(LU (LG
8001 8201

[ THATH [T
=2 O

[ HHHT (IR
= -1

IR ML (TR AR

YoY% Yo END %% Y% END

Insert G1/G2/G3/G4 string setting: The scanner offers 4 positions and 4 character strings to insert
among the barcode data string.

Example: Set G1 string to be “AB”.
Original code data | “123456”
Output code data “12AB3456

Steps:
1) Look up in the ASCII table to find the value of A-41, B-42.

2) Scan [SETUP| and ‘Insert G1 string setting| barcode “8005”.
3) Scan 4 and , barcode.

4) Scan END| barcode.
5) Refer to the chapter of “4-29 G7-G4 string position & Code ID position’.
6) Refer to the chapter of “4-5 Scan mode & some global settings’.
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IR
% SETUP
I A

8005
I

Pz
I

-1
I

Pz
L

=2
AT UL ML

o %o Yo

Testing barcode:

ORELLT R TRE IO T R
123456

M R I 0T RO
YoeSETUP YSETUP

AR T UL
8101 0407
AR (R
O O
I THI (R
=2 -1
ANV IR TGE L MERER
YoV Y END YoY% YeEND

FN1 substitution string setting: The FN1 character (0x1D) in an UCC/EAN128 barcode, or a Code 128
barcode, or a GS1 DataBar barcode can be substituted with a defined string.
Example: Set FN1 substitution string to be “ABCD”.

Original code data (hexadecimal) “311D 321D 331D 34 1D 35”

Output code data (hexadecimal) “3141 3242 3343 34 44 35"

Steps:

1) Set FN1 substitution string to be ABCD.
2) Refer to “4-30 String transmission’, enable [FN1 substitution transmission.

In this example, because the interface of the scanner is RS232, so set “8209” to 02.
Scanning steps: Scan the following barcodes in order.

0T 0 RO

%SETUP
IREH T

8009
(R

P~ B
URLLTLTE

1
(R

P~ B
R

2
(R

P~ B
HEnmmm

3

0T TRRRRAR
Y%SETUP
IR TUE TR
8209
IR
(& ]
IR
=2
AR
Yo VoY ND

o Vo Yo
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Pzl
Pzl
R

o %%

Testing barcode:

12345
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%SETUP

SETUP

Multiple-scan setting

Single-scan setting

Option bar code Option Alpha. value
Prefix string setting 0-22 characters
R 1 (Defauit: None) 00-FF1s
8001
Suffix string setting 0-22 characters 00-FF 16
R 1
8002 <ENTER> ODOA*
Preamble string setting 0-22 characters
AR TN (Defauit: None) 00-FF1s
8003
Postamble string setting 0-22 characters
Il HIRFREEIR N (Defauit: None) 00-FFs
8004
Insert G1 string setting 0-22 characters
I HERTRRTEN (Defauit: None) 00-FF s
8005
Insert G2 string setting 0-22 characters
ORI (Defauit: None) 00-FF1s
8006
Insert G3 string setting 0-22 characters
A0V RF AR N (Defauit: None) 00-FF s
8007
Insert G4 string setting 0-22 characters
(NI LT (Defauit: None) 00-FF s
8008
FN1 substitution string setting 0-4 characters 00-FF 16
L S T

%8009H20%

%% % END END
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4-29 G1-G4 string position & Code ID position

Format of barcode data transmission

Prefix | Code name |Preamble | Code ID | Code length |Code data| Code ID | Postamble | Suffix

Insert G1/G2/G3/G4 string position: The scanner offers 4 positions to insert strings among the symbol. In
case of the insertion position is greater than the length of the symbol, the insertion of string is not
effective.

Code ID position: It is allowed to select different positions of code ID placement.

U0 AR ARRAR
%SETUP SETUP
Multiple-scan setting Sinale-scan seftin
Option bar code Option Alpha. value g g
Insert G1 string position 00-99
00-99
I ||||!3|L||(|)|J|| I 00" RGO AR
%8101D00%
Insert G2 string position 00-99
00-99
I I”lEI;ILIIcI)Iz"” L 00* AR A
%8102D00%
Insert G3 string position 00-99
00-99
I Im!;ILIIcI;l:Is”" I 00* TP TR
%8103D00%
Insert G4 string position 00-99
00-99
I ||||!JL|!!L!|||| I 00" [NRTERMON AR
%8104D00%
Code ID position Before code data 00* ||| |||||||!||J!|!|l|l|3|!|c|'|l||||||||||
IH I|I|EI3|LIICIDI£~|';I”| I" After code data 01 ||| ||||||U|L!!l!|ﬂﬁ!|ll!||ll||| |||
U DATH
%%%END  END
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4-30 String transmission

Format of barcode data transmission

Prefix | Code name |Preamble | Code ID | Code length |Code data| Code ID | Postamble | Suffix

Prefix transmission: By setting Enable, prefix will be appended before the data transmitted.

Suffix transmission: By setting Enable, suffix will be appended after the data is transmitted.

Code name transmission: By setting Enable, code name will be transmitted before code data.

Preamble transmission: By setting Enable, preamble will be appended before the data transmitted.
Postamble transmission: By setting Enable, postamble will be appended after the data is transmitted.
Code ID transmission: Code ID can be transmitted in the format of either Proprietary ID or AIM ID. Refer
to the chapter of “7-2 Default settings for various types of barcode’.

Code length transmission: The length of code data string can be transmitted before the code data when
Enable is selected. The length is represented by a number with two digits.

Case conversion: The characters within code data or the whole output string can be set in either upper
case or lower case.

FN1 substitution transmission: The scanner supports a FN1 substitution feature for keyboard wedge,
USB and RS-232 interface. The replacement string of FN1 can be chosen by user (see chapter of 4-28
G171-G4 & FNT substitution string setting”).

%SETUP SETUP

Multiple-scan setting

Single-scan setting

Option bar code Option Alpha. value
SN
L UL p— o | T
SN T
T p— NI
SN
transmission %8203D00%
T o | TN
SN
L p— o | TN
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%SETUP

SETUP

Multiple-scan setting

Option bar code

Option

Alpha. value

Single-scan setting

Postamble

transmission

I NEAR
8205

Disable

00*

%8205D00%

Enable

01

%8205D01%

Code ID transmission

IR0l
8206

Disable

00*

%8206D00%

Proprietary ID

01

%8206D01%

AIM ID

02

%8208D02%

Code length

transmission

IR
8207

Disable

00*

%8207D00%

Enable

01

%8207D01%

Case conversion

ORI
8208

Disable

00*

%8208D00%

Upper (data only)

01

%8208D01%

Lower (data only)

02

%8208D02%

Upper (whole string)

03

%8208D03%

Lower (whole string)

04

%8208D04%

FN1 substitution

transmission

8209

Disable

00*

%8209D00%

Keyboard wedge/USB

01

%8208D01%

RS232

02

%8209D02%

Keyboard wedge/USB/RS232

03

%8209D03%

Y% %% END END
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5 Serial Communication Interface

Note: SCl is supported for RS232 interface or USB virtual COM only.

This section describes the system requirements of the Serial Communication Interface (SCI), which
provides a communication link between a scanner and a host via RS232 interface or USB virtual COM.
SCI allows the host to configure the scanner. All communication between the scanner and the host occur
over the hardware interface lines using the SCI protocol.
The host and the scanner exchange messages in packets. A packet is a collection of bytes framed by
the proper SCI protocol formatting bytes. The maximum number of bytes per packet allowed by the SCI
protocol for any transaction is 257 (255 bytes of data + 2 bytes of checksum).
Decode data may be sent as ASCII data (unpacked), or as part of a larger message (packeted),
depending on the scanner configuration.

Table 5-1 SCl commands

No. Command name Operation code Description
1 BEEP 0x42(‘'B’) Sound the beeper.
2 CMD_ACK 0x59(Y?) Positive acknowledgement.
3 CMD_NAK Ox4E(‘N’) Negative acknowledgement.
4 DECODE_DATA 0x50(‘P’) Decode data in SCI packet format.
5 LED_CTR 0x4C(‘L") Turn on/off the led.
6 REQUEST_REVISION 0x56('V’) Request scanner’s software revision.
7 REPLY_REVISION 0x52(‘R’) Reply scanner’s software revision.
8 START_DECODE 0x53(‘S’) Tell scanner to attempt to decode a barcode.
9 STOP_DECODE 0x45(‘E’) Tell scanner to abort a decode attempt.
10 PARAM_DEFAULT 0x25(‘%’) Load scanner’s default settings.
11 PARAM_REQUEST Ox3F(‘?") Request values of certain parameters.
12 PARAM_SEND 0x23(‘#) Parameter transmission.
13 CUSTOM_DEFAULTS 0x26('&’) Custom defaults option to write/restore.
14 CMD_RESTART 0x5e(*") Tell scanner to restart as soon as possible.
15 WAKUP N/A Wakeup scanner after it has been in sleep state.
16 | CMD_OUTPUTBUFFER_CTR 0x62('b’) Control output buffer.

73



5-1 SCI message formats

The general packet format for SCI message is as following:

Length Opcode Status Data | Checksum

Table 5-2 lists the descriptions of fields that occur in all messages. These descriptions are repeated for
each opcode. For messages that use the Data field, the specific type of data is described in that field in
later sections.

Table 5-2 Field descriptions

Field name Format Size Description
Information length Length of message not including the check sum
Length 1 Byte
(not including checksum) bytes. Maximum value is OxFF.
Opcode See Table 5-1 for details 1 Byte | Identifies this opcode type.
Bit 0:

0 = First time packet is sent

1 = Subsequent transmission attempts
Bit 5-1:

0=Maximum parameter value

1= Minimum parameter value
Bit O: Identifies transmit status
. 2= Permanent parameter value
Bit 5-1: Parameter property

(For PARAM_REQUEST and
Status PARAM_SEND only.) 1 Byte

Bit 6: Change type(apply to parameter

3= Temporary parameter value
4=Default 0 parameter value
5=Custom default parameter value
6-15=Reserved

Bit 6:

0 = Temporary change

transmission)

Bit 7: Command source

1 = Permanent change

Bit 7:
0=Command is from the scanner
1=Command is from the host

All unused bits recommend to be set to 0.

Variable
Data See individual sections for details number
of Bytes
2’s complement sum of message Checksum of message formatted as High-Byte
Checksum i 2 Bytes
contents excluding checksum Low-Byte

Note: The checksum is a 2 byte checksum and must be sent as High-Byte followed by Low-Byte.
Checksum = 0x10000 - Length - Opcode - Status - Data.
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5-2 BEEP

Description: Ask the scanner to sound the beeper.

Packet Format

Length | Opcode | Status | Beep Code | Checksum
0x04 0x42
Field Descriptions
Field Name Format Size Description
Length 0x04 1 Byte Length Field
Opcode 0x42 1 Byte Identifies this opcode type.
Bit 0:
Bit 0: Identifies transmit status 0=First time packet is sent
Status Bit 6-1: Unused 1 Byte 1= Subsequent transmission attempts
Bit 1-7: Command source Bit 7: always be 1(message is from the host)
All unused bits recommend to be set to 0.
Beep Code See Table 5-3. 1 Byte Number that identifies a beep sequence.
Checksum #'s complement sum of message 2 Bytes | Checksum of message.
contents excluding checksum.

This command instructs the scanner to sound the beep sequence indicated by the Beep Code field.

In Table 5-3, Duration (a relative term) is the length of a sound, Pitch (a relative term) is the pitch of the

sound, and Number of Beeps indicates the times of a repeated beep pitch at the specified duration.

Table 5-3 Beep code definitions

Beep Duration ] No. of Beep Duration )

Code (ms) Pitch beeps Code (ms) Pitch No. of beeps
0x00 72 High 1 (Short) 0x0D 1569 High 4 (Long)
0x01 193 High 2 (Short) 0x0E 2011 High 5 (Long)
0x02 315 High 3 (Short) 0x0F 241 Low 1 (Long)
0x03 436 High 4 (Short) 0x10 684 Low 2 (Long)
0x04 558 High 5 (Short) 0x11 1126 Low 3 (Long)
0x05 72 Low 1 (Short) 0x12 1569 Low 4 (Long)
0x06 193 Low 2 (Short) 0x13 2011 Low 5 (Long)
0x07 315 Low 3 (Short) 0x14 382 Hi-Lo-Hi-Lo | 4 (Fast Warble)
0x08 436 Low 4 (Short) 0x15 965 Hi-Lo-Hi-Lo | 4 (Slow Warble)
0x09 558 Low 5 (Short) 0x16 191 Hi-Lo 2 (Mix 1)
0x0A 241 High 1 (Long) 0x17 191 Lo-Hi 2 (Mix 2)
0x0B 684 High 2 (Long) 0x18 292 Hi-Lo-Hi 3 (Mix 3)
0x0C 1126 High 3 (Long) 0x19 282 Lo-Hi-Lo 3 (Mix 4)

For example: Host sends beep command to scanner (Beep code: 0x06)

Length Opcode

Status

Beep Code

Checksum

0x04 0x42

0x80

0x06

OxFF 0x34

The method of calculating Checksum:
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Checksum=0x10000-0x04-0x42-0x80-0x06.

Host Requirements

The host sends this command to cause the scanner to beep.

Scanner Requirements

When the scanner receives this command, it beeps the sequence provided in the Beep code field. If
ACK/NAK handshaking is enabled and a valid beep code (see 7able 5-3) is received, the scanner
replies ACK. Otherwise it sends NAK_DENIED (see “5-4 CMD_NAK”).

76


~WRD1089.tmp

5-3 CMD_ACK

Description: Positive acknowledgment of received packet.
Packet Format

Length | Opcode | Status | Checksum

0x03 0x59
Field Descriptions
Field name Format Size Description
Length 0x03 1 Byte Length of Field
Opcode 0x59 1 Byte Identifies the command being sent.
Bit O:
O=First time packet is sent
Bit 0: Identifies transmit status 1= Subsequent transmission attempts
Status Bit 6-1: Unused 1 Byte Bit 7:
Bit 7: Command source 0=Command is from the scanner
1=Command is from the host
All unused bits recommend to be set to 0.
Checksum 2's complement sum of message 2 Bytes Checksum of message
contents excluding checksum

CMD_ACK message is sent to the SCI packet transmitter when the received packet passes the
checksum check and no negative acknowledgment conditions apply. If the data to be sent is in response
to a command (e.g. REQUEST_REVISION), CMD_ACK message is not in need.

+ ACK/NAK handshaking can be disabled, but this is not recommended.

# Itis not necessary to respond to a valid ACK or NAK message.

For example: Scanner sends ACK.

Length Opcode Status Checksum
0x03 0x59 0x00 OxFF 0xA4

Host Requirements

The host must send a CMD_ACK or response data within the programmable [Response delay| to

acknowledge receipt of all messages, unless noted otherwise in the message description section.

Scanner Requirements

If the scanner does not receive an ACK within Response delay, it sends the previous message again.

The scanner retries twice more (with the retransmit status bit set) before declaring a transmit error.
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5-4 CMD_NAK

Description: Negative acknowledgment of received packet
Packet Format

Length | Opcode | Status | Cause | Checksum

0x04 Ox4E
Field Descriptions
Field Name Format Size Description
Length 0x04 1 Byte | Length Field
Opcode Ox4E 1 Byte | Identifies the opcode type.
Bit O:
O=First time packet is sent
Bit 0: Identifies transmit status 1= Subsequent transmission attempts
Status Bit 6-1: Unused 1 Byte | Bit7:
Bit 7: Command source 0=Command is from the scanner
1=Command is from the host
All unused bits recommend to be set to 0.
Identifies the reason the NAK occurred:

01 =NAK_OVERFLOW(Data Overflow, with
baud rate of 115200b/s)

02 = NAK_RESEND(Checksum failure)

04 = NAK_BAD_CONTEXT(Unexpected or
unknown message)

Cause Reason code 1 Byte 08 = NAK_DENIED(Host denies executing the
require of Opcode)

40 = NAK_NO_PARA (The parameter requests
to be changed doesn’t exist)

80 = NAK_OUT_OF_RANGE(The parameter
requests to be changed exceeds the
range)

2's complement sum of message
Checksum 2 Byte | Checksum of message.
contents excluding checksum.

This message is sent when the received packet fails the checksum verification or some error occurred

while handling the message.
# ACK/NAK handshaking can be disabled, but this is not recommended.

# Itis not necessary to respond to a valid ACK or NAK message.
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For example: Scanner sends NAK.

Length Opcode Status Cause Checksum
0x40
0x04 Ox4E 0x00 OxFF Ox6E
(the parameter requested is not exist)
Table 5-4 describes NAK types supported by the scanner.
Table 4-5 Scanner-supported NAK types
NAK Type Meaning Receiver Action

NAK_OVERFLOW

Data Overflow

While receiving message with the baud rate
115200B/s, scanners receive buffer may occur
overflow. If the message length is greater than
7, the scanner fails to receive and process the
data without delay, and reply NAK_OVERFLOW

to host.

NAK_RESEND

Checksum incorrect.

Ensure checksum is correct. Send packet again
with resend bit set (with the retransmit status bit

set).

NAK_BAD_CONTEXT

The parameter want to be changed

do not exist

The parameter want to be changed
NAK_DENIED

exceeds the range

Host does not recognize the
NAK_NO_PARA

command.

NAK_OUT_OF_RANGE

Host is unable to comply with the
requested command (e.g., scan

mode setting code is out of range).

Do not send the same message again. Ensure

the correct message is sent.
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5-5 DECODE_DATA

Description: Decode data in SCI packet format

Packet Format

Length | Opcode | Status

Decode Data | Checksum

0x50
Field Descriptions
Field Name Format Size Description

Length of message )
Length ] ] 1 Byte Length Field

(not including checksum).
Opcode 0x50 1 Byte Identifies the opcode type.

Bit O:
O=First time packet is sent

Bit 0: Identifies transmit status 1= Subsequent transmission attempts

Status Bit 6-1: Unused 1 Byte Bit 7: always be 0(message is from the

Bit 7: Command source

scanner)
All unused bits recommend to be set to
0.

Decode Data

<data>

Data is decoded data including prefix
Variable
and suffix sent in ASCII format.

Checksum

2's complement sum of message

contents excluding checksum.

2 Bytes Checksum of message.

When the scanner uses this opcode

Decode data packet format is selected to send decoded barcode

data to the host. The decoded data is contained in the Decode Data field.

For example: the decode data is “1234”, the DECODE_DATA message sent to host is as following.

Length Opcode Status

Decode Data Checksum

0x07 0x50 0x00 0x31 0x32 0x33 0x34 OxFE OxDF

Host Requirements

If ACK/NAK handshaking is enabled, the host responds ACK to the scanner when received correct data

packet.

Scanner Requirements

Decode data is sent in this format if

Decode data packet format is selected via parameter. The host

responds to this message with a CMD_ACK, if ACK/NAK handshaking is enabled.
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5-6 LED_CTR

Description: LED control, it can control LEDO (red) and LED1 (blue).

Packet Format

Length | Opcode | Status | LED Option LED Status | Checksum
0x05 0x4C

Field Descriptions

Field Name Format Size Description
Length 0x05 1 Byte Length Field
Opcode 0x4C 1 Byte | Identifies the opcode type.
Bit O:

. . . 0=First time packet is sent
Bit 0: Identifies transmit status

Status Bit 6-1: Unused 1 Byte
Bit 7: Command source

1= Subsequent transmission attempts
Bit 7: always be 1(message is from the host)

All unused bits recommend to be set to 0.

Bit 0:
1=Control LEDO
Bit 0-7: Each bit controls one LED. And 0= Don’t control LEDO
LED Option it can control multiple LEDs at the 1 Byte | Bit1:
same time. 1=Control LED1

0= Don’t control LED1
Bit2-7: reserved to be 0.

Bit O:
1=LEDO ON
0=LEDO OFF
1 Byte Bit 1:
1=LED1 ON
0=LED1 OFF
Bit2-7: reserved to be 0.

LED Bit 0-7: Each bit controls one LED’s

Status status

2's complement sum of message
Checksum ] 2 Bytes Checksum of message.
contents excluding checksum.

For example: Host controls LEDO and LED1 at the same time (turn on LEDO and turn off LED1).

Length Opcode Status LED Option LED Status Checksum
0x05 0x4C 0x80 0x03 0x02 OxFF 0x2A

Host Requirements

None.

Scanner Requirements

Scanner turns on LEDO and turns off LED1.
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5-7 REQUEST_REVISION

Description: Request the software revision string from the scanner

Packet Format

Length | Opcode | Status | Checksum

0x03 0x56
Field Descriptions
Field Name Format Size Description
Length 0x03 1 Byte Length Field
Opcode 0x56 1 Byte Identifies this opcode type.

Bit O:
O=First time packet is sent

. - ) 1= Subsequent transmission
Bit O: Identifies transmit status

Status Bit 6-1: Unused 1 Byte
Bit 7: Command source

attempts
Bit 7: always be 1(message is from
the host)
All unused bits recommend to be set
to 0.

2's complement sum of message contents
Checksum ) 2 Bytes Checksum of message.
excluding checksum.

For example:

Length Opcode Status Checksum
0x03 0x56 0x80 OxFF 0x27

Host Requirements

The host sends this message to request revision information from the scanner. The scanner responds
with REPLY_REVISION.

Scanner Requirements

The scanner sends its revision string to the host. See “5-8 REPLY REVISION’.
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5-8 REPLY_REVISION

Description: Reply to REQUEST_REVISION command with software revision string

Packet Format

Length Opcode | Status Revision Checksum
0x52
Field Descriptions
Field Name Format Size Description
Length of message .
Length i ) 1 Byte Length Field
(not including checksum).
Opcode 0x52 1 Byte Identifies this opcode type.
Bit O:
Bit 0: Identifies transmit status 0=First time packet is sent
Status Bit 6-1: Unused 1 Byte 1= Subsequent transmission
Bit 7: Command source Bit 7: always be O(message is from the scanner)
All unused bits recommend to be set to 0.
Software revision in ASCII (see following for
Revision ASCII data variable
details).
2's complement sum of message
Checksum ) 2 Bytes | Checksum of message.
contents excluding checksum.
For example: If the HW/SW_REVISION is “FS580_HW1.0_SW1.0”, the REPLY_REVISION message is:
Length Opcode Status Revision Checksum
0x46 0x53 0x35 0x38 0x30 Ox5F 0x48 0x57 0x31 0x2E 0x30
0x16 0x52 0x00 OxFA OxFO
0x5F 0x53 0x57 0x31 Ox2E 0x30 0x20 0x2D

Host Requirements
None.

Scanner Requirements

The scanner sends its Revision field data string to the host in the following format:

HW/SW_REVISION<space>SCANNER _ID

Resolving:

HW/SW_RIVISION: the version string of hardware and software information.

SCANNER_ID: the ID information of scanner.

Scanner ID Listed:

Scanner ID Product Scanner ID Product
0x2C FS380 Ox1A ME4144
0x2D FS580 0x1B ES4200
0xAB uE988 0x1C ES4290
0xAB uE966 0x3A ME5110
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5-9 START_DECODE

Description: Ask the scanner to attempt to decode a barcode

Packet Format

Length Opcode Status Checksum
0x03 0x53
Field Descriptions
Field Name Format Size Description
Length 0x03 1 Byte Length Field
Opcode 0x53 1 Byte Identifies this opcode type.
Bit O:
O=First time packet is sent
Bit 0: Identifies transmit status 1= Subsequent transmission
Status Bit 6-1: Unused 1 Byte Bit 7: always be 1(message is from
Bit 7: Command source the host)
All unused bits recommend to be set
to 0.
2's complement sum of message contents
Checksum excluding checksum. 2 Bytes | Checksum of message.

This command asks the scanner to start a scan and a decode session. The decode session ends with a
successful decode, or a scan session time-out, ora STOP_DECODE command.
For example: Host sends START_DECODE command

Status
0x80

Checksum
OxFF 0x2A

Length
0x03

Opcode
0x53

Host Requirements

None.

Scanner Requirements

The scanner must attempt decode a barcode once whatever the scan mode is, after receiving the
START_DECODE command.
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5-10 STOP_DECODE

Description: Ask scanner to abort a decode attempt

Packet Format

Length Opcode | Status | Checksum

0x03 0x45
Field Descriptions
Field Name Format Size Description
Length 0x03 1 Byte Length Field
Opcode 0x45 1 Byte Identifies this opcode type.
Bit 0:
0=First time packet is sent
Bit 0: Identifies transmit status 1= Subsequent transmission
Status Bit 6-1: Unused 1 Byte Bit 7: always be 1(message is from
Bit 7: Command source the host)
All unused bits recommend to be set
to 0.
2's complement sum of message contents
Checksum ) 2 Bytes | Checksum of message.
excluding checksum.

This command asks the scanner to stop a scan and a decode attempt.

For example:

Length Opcode Status Checksum
0x03 0x45 0x80 OxFF 0x38

Host Requirements

None.

Scanner Requirements

The scanner stop decoding operation, after receiving a STOP_DECODE command (if ACK/NAK

handshaking is enabled, the scanner will respond with an ACK or NAK).

Note: When [Scan mode| is Continuous, after receiving STOP_DECODE command, the scanner will not

stop scanning.
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5-11 PARAM_DEFAULTS

Description: Set the parameters to default values

Packet Format

Length | Opcode | Status | Setting type | Checksum
0x04 0x25
Field Descriptions
Field Name Format Size Description
Length 0x04 1 Byte Length Field
Opcode 0x25 1 Byte Identifies this opcode type.
Bit 0:
Bit 0: Identifies transmit status 0=First time packet is sent
Status Bit 6-1: Unused 1 Byte 1= Subsequent transmission
Bit 7: Command source Bit 7: always be 1(message is from the host)
All unused bits recommend to be set to 0.
Setting type Default setting type 1 Byte 0-255.
0: Default setting 0 (Mindeo standard)
Checksum 2's complement sum of message 2 Bytes Checksum of message.
contents excluding checksum.

For example: return all parameters to the factory default setting values.

Length Opcode Status

Setting type

Checksum

0x04 0x25 0x80

0x00

OxFF 0x57

Host Requirements

The host sends this command to reset the scanner’s parameter settings to the factory default values.

Scanner Requirements

Upon receiving this command, the scanner’s resets all parameters (except [Scan mode)) to the factory

default values. The behavior is the same as scanning factory defaults configuration barcode, see section

“11 Return default parameters & firmware version’.
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5-12 PARAM_REQUEST

Description: Request values of selected parameters

Packet Format

Length Opcode Status | Parameter code | Checksum
O0x3F
Field Descriptions
Field Name Format Size Description
Length of message )
Length i ) 1 Byte Length Field
(not including checksum).
Opcode 0x3F 1 Byte Identifies this opcode type.
Bit O:
0 = First time packet is sent
1 = Subsequent transmission attempts
Bit O: Identifies transmit status
Bit 5-1: Reserved
Bit 5-1: Unused
Status ] 1 Byte Bit 6: Reserved
Bit 6: Unused
Bit 7: always be 1(message is from the
Bit 7: Command source
host)
All unused bits recommend to be set to
0.
Each parameter code has 4 bytes; Host
Request
Dat Parameter1, Parameter2, ... Variable can request several parameters at the
ata
same time.
2's complement sum of message contents
Checksum . 2 Bytes Checksum of message.
excluding checksum.

The host uses this message to request some specific parameters from the scanner.

For example: the value of scanner parameter “0301” is 01, when host queries value of the parameter
“03017, the PARAM_REQUEST sent by host is as following:

Length Opcode Status Parameter code Checksum
0x07 0x3F 0x80 0x30 0x33 0x30 0x31 OxFE 0x76
the PARAM_SEND responded by scanner is as following:
Length Opcode Status Parameter code Data type parameter Checksum
0x0A 0x23 0x00 0x30 0x33 0x30 0x31 0x44 0x30 0x31 OxFE Ox6A

Host Requirements

The host requests the scanner’s current values for specific parameters by listing the parameter codes in

the Request Data field. If the host asks for a parameter which is not supported by the scanner, the

scanner responds with NAK.

The scanner’s response to this command is PARAM_SEND, not ACK. Depending on the time-out setting,

and the number of parameters requested, this reply may fall outside the programmable

If this occurs, this is not a time-out error. To compensate, increase the

Scanner Requirements

Response delay|.

Response delay.

When the scanner receives this message, it processes the information by formatting a PARAM_SEND
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message containing all requested parameters supported and their values. The programmable Response

delay| can be exceeded when processing this message, depending on the time-out set and the number

of parameters requested.
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5-13 PARAM_SEND

Description: the command performs two optional operations:
1) The scanner responds to a PARAM_REQUEST.
2) The host demands scanner to change particular parameter values.

Packet Format

Parameter Data Parameter
Length | Opcode | Status ... | Checksum
code type value
0x23
Field Descriptions
Field Name Format Size Description

Length of message ]
Length i . 1 Byte Length Field
(Not including checksum).

Opcode 0x23 1 Byte Identifies this opcode type.
Bit 0:

0 = First time packet is sent

1 = Subsequent transmission attempts

Bit 5-1:Reserved
Bit 0: Identifies transmit status

Bit 6:
Bit 5-1: Unused
Status ) 1 Byte 0 = Temporary change
Bit 6: Change type
1 = Permanent change

Bit 7:

Bit 7: Command source

0=Command is from the scanner
1=Command is from the host

All unused bits recommend to be set to 0.

Parameter Code Parameter code 4 Bytes Each parameter code has 4 bytes

‘H: The type of the parameter value is
hexadecimal, the length of parameter
value is 2 bytes.

Data type Mot ‘H’ (0x48) or ‘D’ (0x44) or ‘S’ 1 Byte ‘D’: The type of the parameter value is decimal,

(0x53) the length of parameter value is 2 bytes.

‘S’: The parameter value is a string ended with

\0’ (0x00), the length of parameter value is

1-23 bytes
Parameter Value Variable 1-23
) Next parameter ( parameter code,
Variable
data type, parameter value ) ....
2's complement sum of
Checksum message contents excluding 2 Bytes Checksum of message.

checksum.

Note: When data type is ‘S’, it supports 8001-8009 option barcode only.

This message is sent by the scanner in response to the PARAM_REQUEST message, or by the host to

change the scanner’s parameter values.
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Example 1: to set parameter [Flow controll to be None (see “4-3 RS232 interface”).

Data Parameter

Length Opcode Status Parameter code Checksum
type value

0x0A 0x23 0xCO0 0x30 0x33 0x30 0x31 0x44 0x30 0x30 O0xFD 0xAB

Example 2: to set parameter Code ID setting| of UPC-A to be U (0x55).

Length Opcode Status Parameter code Data type Pa\::z:ter Checksum
0x0A 0x23 0xCO0 0x31 0x31 0x30 0x34 0x48 0x35 0x35 OxFD 0x9B
Example 3: to set parameter [Prefix string setting| to be ABCD.
Length | Opcode | Status Parameter code Data type Parameter value Checksum
0x0D 0x23 0xCO0 0x38 0x30 0x30 0x31 0x53 0x41 0x42 0x43 0x44 0x00 | OxFC OxEA

Host Requirements

The host transmits this message to change the scanner’s parameters. Please be sure that the Change

Type bit (bit 6 of the Status byte) in the Status field is set as desired.

Scanner Requirements

+ When the scanner receives a PARAM_SEND, it interprets and stores the parameters, then ACKs
the command (if ACK/NAK handshaking is enabled). These parameters are stored permanently
only if the Change Type (bit 6 of the Status byte) is set to 1. Frequent permanent changes are not
recommended due to the limited write-cycles of flash memory. If bit 6 is set to 0 the changes are
temporary, and are lost when the scanner is powered down.
If the scanner changes the parameter, it issues the requested beep sequence and stores the

requested parameter values.

(D
PARAM_SEND

(2)

Store parameters
and ACK

Host Scanner

+ The scanner issues a PARAM_SEND in response to a PARAM_REQUEST from the host. It
responds to the PARAM_REQUEST message by sending all supported parameter values. No value
is sent for any unsupported parameter. If none of the requested values is supported, the scanner
responds to the host with NAK.

+ When the scanner sends PARAM_SEND message, the Change Type bit (bit 6 of Status byte) can

be ignored.
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Host

(1)
PARAM_REQUEST

)
PARAM_SEND
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5-14 CUSTOM_DEFAULTS

Description: Two optional operations: 1) Write current setting to Custom Defaults, or 2) Set the
parameters to custom default values.

Packet Format

Length | Opcode | Status | Operation option | Checksum

0x04 0x26
Field Descriptions
Field Name Format Size Description
Length 0x04 1 Byte Length Field
Opcode 0x26 1 Byte Identifies this opcode type.
Bit O:
0=First time packet is sent
Bit 0: Identifies transmit status 1= Subsequent transmission
Status Bit 6-1: Unused 1 Byte Bit 7: always be 1(message is from
Bit 7: Command source the host)
All unused bits recommend to be set
to 0.
‘S’: Write to Custom Defaults
Operation option Sorl 1Bytes ‘L’: Restore Custom Defaults
2's complement sum of message
Checksum contents excluding checksum. 2 Bytes Checksum of message.
For example:
1) Write to Custom Defaults:
Length Opcode Status Operation option Checksum
0x04 0x26 0x80 0x53 OxFF 0xC3
2) Restore Custom Defaults:
Length Opcode Status Operation option Checksum
0x04 0x26 0x80 0x4C OxFF 0x0A

Host Requirements

The host sends this command to program or restore the custom default parameter values.

Scanner Requirements

Upon receiving this command, the scanner writes/stores the current parameter settings to the custom

defaults buffer. They can be recovered at any time by sending a restore action.

If the restore action is requested, reset all default parameters as follows:

+ If custom defaults were set by sending Write to Custom Defaults command, send Restore Custom
Defaults command to retrieve and restore the scan scanner custom default settings.

+ If no custom defaults were set, send Restore Custom Defaults to restore the factory default values.
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5-15 WAKEUP

Description: Wakeup scanner when it’s been in Sleep state
Command format: Null (0x00)

If RS232 cable is currently applied and Deep sleep|(see “4-5 Scan mode & some global sefttings” )is

enabled, the scanner can enter Sleep State more deeply. And at this case, it is necessary to send a

command WAKEUP (0x00) and delay for 15ms, before sending any other commands.

Host Requirements

Once the WAKEUP command is sent, the host must wait at least 15 ms for the scanner to be ready, then

but send other any commands within 30 seconds (default, see “4-5 Scan mode& some global settfings”).

Scanner Requirements

The scanner must not return to deep Sleep state for at least 30 seconds after waking up.

# The mechanism to wake up a scanner in this manner also works if characters other than
WAKEUP(0x00) are sent to the scanner. There is, however, no guarantee that these commands are
interpreted correctly upon power-up. Therefore, it is not recommended that characters other than
WAKEUP be used to awaken the scanner.

The WAKEUP command has no effect if the scanner is in Awake state. If the host is unsure of the

scanner power state, it can send some WAKEUP commands anytime it wants to communicate with the

scanner, and waits at least 15 ms then sends the command.
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5-16 CMD_RESTART

Description: Ask the scanner to restart.

Packet Format

Length Opcode Status Checksum
0x03 OX5E(*")
Field Descriptions
Field Name Format Size Description
Length 0x03 1 Byte Length Field
Opcode Ox5E 1 Byte Identifies this opcode type.
Bit O:
Bit 0: Identifies transmit status O=First time packet is sent
Status Bit 6-1: Unused 1 Byte 1= Subsequent transmission attempts
Bit 7: Command source Bit 7: always be 1(message is from the host)
All unused bits recommend to be set to 0.
Checksum 2's complement sum of message 2 Bytes Checksum of message.
contents excluding checksum.

For example: the host sends the command to restart the scanner.

Length Opcode Status Checksum
0x03 Ox5E 0x80 OxFF Ox1F

Host Requirements

The host sends command CMD_RESTART to tell the scanner to restart once. This command is only
supported by RS232 interface or USB Virtual COM.

Scanner Requirements

If ACK/NAK handshaking is enabled, the scanner responds with ACK or NAK and restart, when the
command CMD_RESTART received.
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5-17 CMD_OUTPUTBUFFER_CTR

Description: Ask the scanner to do an output buffer control before transmit barcode data.

Packet Format

Length Opcode Status Option Checksum
0x04 0x62('b’)
Field Descriptions
Field Name Format Size Description
Length 0x04 1 byte | Length Field
Opcode 0x62 1 byte | Identifies this opcode type.
Bit 0:
Bit 0: Identifies transmit status O=First time packet is sent
Status Bit 6-1: Unused 1 byte 1=Subsequent transmission attempts
Bit 7: Command source Bit 7: always be 1(message is from the host)
All unused bits recommend to be set to 0.
0x00 : Disable output buffering
0x01 : Enable output buffering
Option output buffer control 1 byte
0x02 : Clear data in output buffer
Other: Reserved.
2's complement sum of message
Checksum 2 byte | Checksum of message.
contents excluding checksum.

For example : Host sends command to ask scanner to enable output buffering.

Length Opcode

Status

Option Checksum

0x04 0x62

0x80

0x01 OxFF 0x19

Host Requirements
Host sends command CMD_OUTPUTBUFFER_CTR to ask scanner to control the output buffer.

Scanner Requirements
While receiving command CMD_OUTPUTBUFFER_CTR, the scanner responds with ACK or NAK if

ACK/NAK handshaking is enabled. If the command requests to enable output buffering, the scanner will

store the decode data into the output buffer; and the scanner will send all the barcode data in the buffer

to host until it receive a command to request to disable output buffering. When the unused space in the

buffer is not enough to store the current barcode data, the scanner will beep to warn and discard the

current barcode data.

If the command requests to clear output buffer, the scanner will discard all data in output buffer.

Note: The command can be accepted only if the

scanning mode|is Continuous scan currently. Otherwise,

after receiving command CMD_OUTPUTBUFFER_CTR, the scanner always responds NAK (if
ACK/NAK is enabled).
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6 SCI transactions

6-1 ACK/NAK handshaking

If ACK/NAK handshaking is enabled, all packeted messages must have a CMD_ACK or CMD_NAK
response, unless the command description states otherwise. This parameter is enabled by default, and
should remain enabled to provide feedback to the host. Raw ASCII data and WAKEUP command do not
use ACK/NAK handshaking since they are not packeted data.

The following samples are to show the importance of ACK/NAK handshaking.

Host and scanner fail to communicate:

1) The host sends a PARAM_SEND message to the scanner to
change the baud rate from 9600 to 115200.

2) By some reasons, the scanner fails to interpret the message and

ACK/NAK handshaking does not implement the changes requested by the host.

is disabled 3) The host assumes that the parameter changes have occurred and

acts accordingly (i.e. applying the new baud rate at 115200).

4) Communications are lost because the change did not occur on both
sides, since the baud rate for scanner is 9600 and the one for the
host is 115200.

Host and scanner communicates successfully:
1) The host sends a PARAM_SEND message to the scanner to
change the baud rate from 9600 to 115200.
ACK/NAK handshaking | 2) By some reasons, the scanner cannot interpret the message.
is enabled 3) The scanner CMD_NAKSs the message.
4) The host resends the PARAM_SEND message.

5) The scanner receives the message successfully, responds with

)
)
)
)

CMD_ACK, and implements parameter changes.
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6-2 Transfer of decode data

The parameter of

sent to the host.

DECODE_DATA packet. When

raw ASCI| data.

Decode Data Packet Format

When

Decode Data Packet Format

Decode Data Packet Format]

(see 4-3 RS232 interface”) controls how decode data is

is set as Packeted, the data is sent in a

is set as Raw, the data is transmitted as

When decode data is transmitted as raw ASCII data, ACK/NAK handshaking does not apply regardless
of the state of the ACK/NAK handshaking parameter.

a)

Flow control=FACK/NAK,

Decode Data Packet Format

=Packeted

The scanner sends a DECODE_DATA packet message after a successful decode. The scanner waits

for a programmable time-out for a CMD_ACK response. If it does not receive the response, the scanner

tries to send twice more before issuing a host transmission error.

If the scanner receives a CMD_NAK from the host, it may attempt a retry depending on the cause field of
the CMD_NAK message.

b)

Flow control=ACK/NAK,

Scanner

(1)
DECODE_DATA packet

>

@
CMD_ACK

Host

Decode Data Packet Format=Raw

Even though the ACK/NAK handshaking is enabled, no handshaking occurs because the handshaking

applies only to packet data.

c)

Flow control+ACK/NAK,

Scanner

Raw ASCII Data

Host

Decode Data Packet Format

=Packeted

In this example ACK/NAK does not occur because the ACK/NAK handshaking parameter is disabled.

d)

Data is captured.

Flow control+ACK/NAK,

Scanner

DECODE_DATA packet

>

Host

Decode Data Packet Format=Raw

Scanner

Raw ASCII Data

Host
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6-3 Transaction examples

TXD

(Host RXD) v

RXD

k—T1—
(Host TXD)
TR
©

1.Scanner transmits decoded data (data packet)
2.Host sends an ACK
Note: T is determined by host.

Figure 6-1 Basic decoder initiated transaction (data packet)

TXD

(Host RXD) @ /V
RXD K-T41 ( 15ms ) —) |
(Host TXD) i
U0 e~ JUUIDT :
K—T2— kT3>

-

1.Host sends 0x00 to wakeup scanner

2.Host sends BEEP command

3.Beeper of scanner beeps

4.Scanner sends an ACK

Note: T4 is determined by host(T4= 15ms), T2 and T3 are determined by scanner(T2 =380us ,
T3=150us).

Figure 6-2 Basic host initiated transaction
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TXD

(HostRXD) This duration /
Imust be less | @
Ithan Host- |
character delayI

|

|

ote I

RXD K—Tr— Qoet_ Tﬁ| |
|

|

|

|

(Host TXD)
SRl
KT
BEEP
ST

Note 1: The Host-character delay| determines the maximum time the scanner waits between characters

transmitted by the host before discarding the received data and declaring an error. The default value is
200 ms.

1.Host sends 0x00 to wakeup scanner

2.Host sends 1/2 BEEP command

3.Host sends remainder of BEEP command

4.Beeper of scanner beeps

5.Scanner sends an ACK

Note: T4 and T2 are determined by host(T1-15ms, T2<200ms),Tz and T4 are determined by scanner(T, =
380us , T3=150us).

Figure 6-3 Host initiated transaction with pausing during transmission

TXD
(Host RXD) /1
| |
| [
T Yy £ (T2>200 msy————
RXD ! 7 ,

(Host TXD) / H‘H @

1.Host sends 0x00 to wakeup scanner

2.Host sends 2 characters of a command

3.Scanner waits for a character, times out then sends a NAK
Note: T4 and T2 are determined by host (T1-15ms, T2>200ms).

Figure 6-4 Error transmission: Host sends only the first 2 characters of a command
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TXD

(Host RXD) o

XD K—T— |
(Host TXD) @ v @ o :

|
BEEP i KT

K
s UL
1.Host sends 0x00 to wakeup scanner

2.Host sends 2 BEEP commands instead of 1

3.Scanner responses the first BEEP command

4.Scanner sends an ACK

Note: T1 is determined by host(recommend 15ms),T2 and T3 are determined by scanner(T2 =380us ,
T3=150us).

Figure 6-5 Error condition: Host sends 2 valid BEEP commands back to back

TXD
(Host RXD)@) 7|_|—|_|—|_|—H @ /'
|
RXD k—T— ® T

|
|
|
|
Host TXD [
e |
- KT KT

1. Scanner transmits decoded data (data packet)

2. Host causes scanner’s transmission aborted by sending BEEP
3. Beeper of scanner beeps

4. Scanner sends an ACK

5. Engine resends data

6. Host sends an ACK

Note: T4 and T4 are determined by host, T2 and T3 are determined by scanner(T2 =380us , T3=150us).

Figure 6-6 Host causes engine to abort transmission
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6-4 SCI transactions notes

a) Flow control Option
ACK/NAK handshaking is selected by default. Changing this is not recommended as it causes some
communication problems (see 6-1) since ACK/NAK handshaking is the only indication that a message

was received and if it was received correctly. ACK/NAK is not used to respond to the unpacked decode

data whatever [Flow control is set.
b) Number of Data Bits

All communication with the scanner must use eight bit data.

c) [Response delay| (see section 4-3 RS232 interface’)

The| Response delay| parameter determines how long to wait for a handshaking response before trying

again, or aborting any further attempts. Both the host and scanner should apply the same parameter

value during communication.

+ A temporary change may be made to thel Response delay| when the host takes longer to process an

ACK, or longer data string. Frequent permanent changes are not recommended due to the limited
write-cycles of flash memory.
d) Retries
When sending data, the host should resend twice after the initial send if the scanner does not respond
with an ACK or NAK (if ACK/ NAK handshaking is selected).
e) Baud Rate, Stop Bits, Parity, Response Time-out, ACK/NAK Handshake
If the serial parameters above are changed using PARAM_SEND, the ACK response to the
PARAM_SEND uses the previous values for these parameters. The new values then take effect for the
subsequent transaction.
f) Errors

The scanner generates a communication error when:

#+ The time that scanner waits [Host-character delay| is time-out.

+ Failed to receive an ACK or NAK after initial transmit and two resends.

g) SCI Communication Notes

# If handshaking is not used, messages should be spaced sufficiently apart, and the host must avoid
communicating with the scanner when the scanner is sending.

# There is a permanent/temporary bit in the PARAM_SEND message. Temporary changes are lost
when power is removed from the scanner. Permanent changes are written to flash memory.
Frequent permanent changes are not recommended due to the limited write-cycles of flash memory.

# Do not scan configuration barcodes and send parameters via SCI simultaneously.

101



7 Glossary

Bar
Space
Barcode density

Resolution

Decode zone
Mil
Byte

The dark element in a printed barcode.

The lighter element of a barcode formed by the background between bars.

The thickness of the narrowest element in the barcode (e.g. 5mil, 10mil, etc).
The narrowest element dimension which can be distinguished by a particular
reading device or printed with a particular device or method.

An area within a scanner’s field of view.

1 mil = 1 thousandth of an inch, i.e. 0.0254mm.

1 byte = 8 bits
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8 Barcode representing non-printable character

Notes to make the following barcode:

1. According to different barcode printing software, the method of printing following barcode is different.

2. If using CODESOFT software, firstly read the information through “Help— Index—Code128—Special input
syntax”. For example, if we wish to make “F1” barcode, select “Code128”, then select “CODE A” type, and

input “{DC1}” as data.

Up1

Page Up

Home

Delete
F4
F8

F11

Left «—

Backspace

Enter
F2
F6

F10
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Down |

[N
Page Down
TN
End
fiiil
F1
fiiit
F5

F9

F12

Right —

[ITIAIH
Tab
LTI
Insert
gL
F3
I
F7

Esc



9 ASCII table

for keyboard wedge for RS-232
U 0 1 0 1
0 Null NUL DLE
1 Up F1 SOH DC1
2 Down F2 STX DC2
3 Left F3 ETX DC3
4 Right F4 EOT DC4
5 PgUp F5 ENQ NAK
6 PgDn F6 ACK SYN
7 F7 BEL ETB
8 Bs F8 BS CAN
9 Tab F9 HT EM
A F10 LF SUB
B Home Esc VT ESC
C End F11 FF FS
D Enter F12 CR GS
E Insert Ctrl+ SO RS
F Delete Alt+ Sl us
Notes: The 2nd and the 3rd columns above are used for keyboard wedge only.
]2 3 4 | 5 | 6 | 7
0 SP 0 @ P p
1 ! 1 A Q a q
2 «“ 2 B R b r
3 # 3 C S c S
4 $ 4 D T d t
5 % 5 E U e u
6 & 6 F Vv f v
7 ‘ 7 G W g w
8 ( 8 H X h X
9 ) 9 I Y i y
A * J z j z
B + : K [ k {
C , < L \ I |
D - = M ] m }
E > N n n ~
F / ? 0 B o | DEL

Example: ASCII “A” =

Lc41”.
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10 Test chart

UPC-A

6|||I I

59871123231
UPC-E

o | 2323107
UPC-E1

O EaN13
LRI

234567"891019
ISBN/ISSN

780194315104
EAN-8

o1=23llas10
Code 39

*0189-.+5AZ*

+$
Code 32

A908765439
Trioptic Code 39

(Default setting: Disable)

$$123456$
Interleaved 2 of 5
0123456789

Industrial 2 of 5
(Default setting: Disable)

0123456789

Matrix 2 of 5

9876543210

Codabar
a01+-:./$89

9

9

a
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Test chart (continue)

Code 128

01AZ[+-*/]za98

UCC/EAN 128

01AZ[}+-az54

ISBT 1

28
=1234 56789

Code

93
01AZ+-/*az89

Code 11
(Default setting: Disable)

123456789-0

MSI/Plessey
(Default setting: Disable)

QUL

12345678

UK/Plessey

LHEREREN LT
01ABEF89

China Post

S5 7789532145

GS1 DataBar (GS1 DataBar Truncated)

(01) 12345678901231
GS1 DataBar Limited

T T 1

(01) 09876543210128
GS1 DataBar Expanded

Ab_09+yZ
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11 Return default parameters & firmware version

%% % DEF
WARNING: Restore factory defaults

If you wish to return the scanner to all the factory default settings, scan the barcode above. But

Scan mode remains unchanged.

% % WCDF
Write to custom defaults

Write current parameter settings to the custom default settings. But |[Scan model remains

unchanged.

% % RSDF
Restore custom defaults

Restore the custom default settings to current settings. If failed, restore the factory default settings.

But [Scan mode| remains unchanged.

% %% VER
Firmware version list

If you wish to display the firmware version, scan the barcode above. If the interface is RS232 or USB

virtual COM, and Decode data format is set to packet, the firmware version will be packet and

transmitted.
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12 Configuration alphanumeric value barcode (as Para. value)

[N
(o)

R
[T
2
I
3
[T
P §
IFIERTH
5
[IFTHHNH
S
TR
7
I
8
TR
o
IFHTEN
A
IFT N
B
TN
C
N
D
[IFITHEN
E
IFTNTIN
F

To finish parameter setting, please scan the bar code below.

%% %% END
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