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Introduction

In this chapter, we give a general introduction to the features and specifications of the MD-215 display.

The following topics are covered in this chapter:

a

a
a
a
a

Overview

Ordering Information
Package Checklist
Product Features

MD-215 Hardware Specifications



MD-215 Hardware Introduction

Overview

The MD-215 15-inch display has a rugged design for industrial environments. The display uses VGA and DVI-D
video signals to support a 1024 x 768 resolution, and comes with RS-232/422/485 ports for connecting serial
devices.

The MD-215 series displays are designed with a wide, -40 to 70°C temperature range, making them some of
the most reliable industrial platforms available for harsh, hot, indoor/outdoor environments.

The MD-215 series also features a 1000-nit LCD panel offering a sunlight-readable, projected-capacitive,
glove-friendly, multi-touch screen, providing an excellent touch panel for outdoor applications.

Ordering Information

Available Models
MD-215X-T: 15-inch display, DVI-D/VGA video output, AC/DC dual power, tape bonding

MD-215Z-T: 15-inch display, DVI-D/VGA video output, AC/DC dual power, multi-touch glove friendly, tape
bonding

Optional Accessories (can be purchased separately)
= Panel mounting clamps

= VESA mounting kit

Package Checklist

Each model is shipped with the following items:

= MD-215 display

= VGA cable

= DVI-D cable

e 2-pin terminal block x 1

= 5-pin terminal block x 2

= Quick installation guide (printed)

= Warranty card

NOTE

Please notify your sales representative if any of the above items are missing or damaged.

Product Features

The MD-215 display has the following features:

= 15-inch industrial-grade display

= -40 to 70°C wide-temperature design

e 1000-nit sunlight-readable LCD

= Glove-friendly multi-touch (touch model only)
= Fanless system design

= Multiple power supplies (AC & DC)

1-2
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MD-215 Hardware Specifications

Display

Panel Size: 15-inch readable image size

Panel Type: TN

Touch: Capacitive multi-touch with glove-friendly support (touch models only)
Aspect Ratio: 5:4

Pixels: 1024 x 768

Pixel Pitch (RGB): 0.297 (H) x 0.297 (V) mm
Response Time: 20 ms (gray to gray)

Contrast Ratio: 700:1

Light Intensity: 1000 cd/m/m

Viewing Angles: 160°/140°

Active Display Area: 304.128 (H) x 228.096 (V) mm
Display Interface: VGA input x 1, DVI-D input x 1

Serial Interface
Serial Standards: 1 RS-232 port (DB9), 1 RS-422/485 port (terminal block)
Optical Isolation Protection: 4 kV

Serial Signals

RS-232: TxD, RxD, DTR, DSR, RTS, CTS, DCD, GND
RS-422: TxD+, TxD-, RxD+, RxD-, GND
RS-485-2w: Data+, Data-, GND

Front Panel
LEDs: MENU, brightness, INFO, Brightness mode, Day/Dusk/Night
Smart OSD: Yes

Physical Characteristics

Housing: Aluminum sheet metal

Weight: 6.1 kg (13.56 Ib)

Dimensions: 356 x 315 x 77.2 mm (14.02 x 12.40 x 3.04 in)
Mounting: Panel (standard), VESA (mounting kit is optional)
System Cooling: Fanless thermal design

Environmental Limits

Operating Temperature: -40 to 70°C (-40 to 158°F)

Storage Temperature: -40 to 70°C (-40 to 158°F)

Ambient Relative Humidity: 5 to 95% (non-condensing)

Anti-vibration: 2 Grms, 5-500 Hz frequency, compliant with IEC 60068-2-6 standard

Anti-shock: 20 Grms, half sine wave under system operating, 11 ms duration, compliant with IEC 60068-2-27
standard

Power Requirements

Input Voltage:

« DC: 12/24 VDC (Range 9 to 36 VDC)
« AC: 100 to 240 VAC

Power Consumption: 60 W (max.)

Standards and Certifications
Safety: UL 60950-1, IEC 60950-1
EMC: EN 55032/24

EMI: CISPR 32, FCC Part 15B Class A

1-3
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EMS:

IEC 61000-4-2 ESD: Contact: 4 kV; Air: 8 kV

IEC 61000-4-3 RS: 80 MHz to 1 GHz: 10 V/m

IEC 61000-4-4 EFT: Power: 2 kV; Signal: 1 kV

IEC 61000-4-5 Surge: Power: 2 kV; Signal: 1 kV

IEC 61000-4-6 CS: 10 V

IEC 61000-4-8

IEC 61000-4-11

Ingress Protection Rating: IP66 (front) / IP22 (rear)
Green Product: RoHS, cRoHS, WEEE

Warranty
Warranty Period: 3 years for system, 1 year for LCD panel
Details: See www.moxa.com/warranty

We recommend taking the following precautions to minimize heat build-up within the display:

= Position the display within £40° of the vertical
= If (a) the display is not positioned within +40° of the vertical, (b) the ambient temperature exceeds 25°C,
or (c¢) the display is used in a location with minimal ventilation, then install an external fan to increase

airflow upwards through the chassis

Important Safety Precaution:
Even though the display is rated to operate within the IEC 60945standard of -15 to 55°C for bridge applications,
it is best to ensure that the ambient temperature does not exceed 25°C. Doing so will significantly increase the

lifespan of your display and reduce service costs.
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Hardware Introduction

The MD-215 Series display is compact, well-designed, and ruggedized for marine applications. The intelligent
SavvyTouch display control buttons allow you to see control buttons easily in low light environments and
identify system hardware failures easily. Multiple serial ports allow you to configure display parameters, and
the reliable and stable hardware platform lets you devote your attention to developing your applications.

The following topics are covered in this chapter:

O Appearance and Layout
O Dimensions

0 SavvyTouch Display Control Buttons
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Appearance and Layout
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Hardware Introduction

SavvyTouch Display Control Buttons

The MD-215 comes with SavvyTouch display control buttons located at the lower right corner of the front

surface. These intelligent buttons will light up automatically when your fingers draw near. Refer to the following

table for the function of each button.

Name Display Color |Control Function / Color Legend
G Display is powered on and functioning normally.
reen
Touch the button to show the OSD settings menu.
Menu/Power ; - -
Red No input signal detected. Display on standby.
Off Power is down and the display is off.
+: To increase brightness of panel.
Brightness White
-: To decrease brightness of panel.
Off AC/DC power functioning normally.
Info
Red AC/DC power error.
. White Switch between DAY/DUSK/NIGHT brightness modes.
Display mode
Off Panel brightness out of default range.
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Hardware Connection Description

In this chapter, we show how to correctly install the MD-215 display using various mounting kits, how to

connect the different types of cables, and how to enable functions.

The following topics are covered in this chapter:

a
a

]

]

Placement Guidelines

Installation Notes

» Panel Mounting

» VESA Mounting

Safety Precautions

Grounding the MD-215 Series
Powering on/off the MD-215 Series

» SavvyTouch Display Control Buttons
Connecting Data Transmission Cables
» Connecting the MD-215 to a Computer
Enabling the Touch Screen Interface (Z models only)
Connecting Video Input Cables

Connecting the Built-in Buzzer
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Placement Guidelines

Before installing and mounting the MD-215 display, please read the following notes:

1.

N e N |

The MD-215 series is designed for various installation or mounting methods, including desktop mounting,
panel mounting, and VESA mounting. Please refer to the relevant mechanical drawings in the next sections.

Good ventilation is necessary to prolong the life of the product. The chassis heat-sink area MUST keep clear
from other heat generating items, or the motherboard could be damaged. The minimum distance is 150
mm.

Keep sufficient space for ventilation improvement, cable inlet or wiring installation, and maintenance
purposes.

DO NOT install the unit in a horizontal position (laying down), since the heat from inside the unit will not
dissipate effectively, resulting in damage to the LCD panel. We recommend installing the unit in a vertical
position (+30 degrees) for better heat dissipation.

Exposure to extreme direct sunlight may cause a considerable increase in the temperature of the unit, and
under certain circumstances might cause the temperature to increase beyond the recommended value. Be
sure to keep this point in mind when planning the placement of bridge equipment (sun shades, distance
from the windows, ventilation, etc.).

Exposure to strong vibration or acoustic noise might affect functionality and expected lifetime. During
system assembly and installation, be sure to mount the display carefully to avoid exposure to amplified
vibrations.

For maximum safety, at least two people should work together to lift, place, and fasten the display to its
mounting point. Before you lift or move the display, first verify that any power to the system is turned off.
In addition, make sure you have prepared the correct screws for panel mounting.

CORRECT Handling

1l

Incorrect Handling

e

Do not allow the full weight of the product to be
supported by only the edge. Do not place the
product on an uneven or dirty surface.

Place the display face-down on a
non-abrasive surface.

Installation Notes

Follow these steps when installing the MD-215:

1.
2.
3.

Fasten the mounting kit on the display first, and then mount the display.
Connect cables (DVI-D, VGA, Power cord, etc).

Power on the MD-215 display, and then power on the computer.

3-2
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Panel Mounting

The MD-215 Series comes with 8 optional clamp

mounts that allow for installation onto a wall (where Recommended Wall Cutout Dimension

space has been cut out to accommodate the rest of A (MAX Wall Thickness)
the hardware) or into computing stations where a A! :

| D (Tolorence £ 1 mm)

flush mount is desired. The maximum thickness
of the surface to which the display can be

clamped is 11 mm. For a secure mounting, all 8
clamps must be used. The clamp arms are fastened [
into slots on all four sides of the MD-215. Use the
short M4 SUS (stainless) screws to fasten the clamp I
arms to the MD-215 mounting slots, as shown in the
magnified inset in the diagram just below. Next, use

| C (Tolorence £ 1 mm)

the clamps to fasten the display to its mounting o B (MIN. Thickness Behind Wall)

point; please note the torque values shown in the

figure inset below. A B C D Mounting Kits (pcs)
80mm | 65.0mm | 338.0 mm | 293.0 mm 8

Long screw M4x25mm SUS with cushion
(Torque: 5 kgf-cm)

Short screw M4 SUS with spring washer and flat washer —

] (Torque: 5 kgf-cm)
Panel mounting clamps
4/ +
&

w1 #
% i
/‘/".\.\‘é
N e i
. , Wal
B .
sﬁ‘"ﬁ.

Mounting Kits Section
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VESA Mounting

The MD-215 Series also comes with an Round screw M4x4mm SUS with

optional VESA mounting kit. Four flat screws spring washer and flat washer
(Torque: 5 kgf-cm)

and four round screws are required to fasten
the VESA mounting bracket. See the figure %
below for detailed screw specifications and

VESA mounting
bracket

torque values.

An additional four screws (not included in
the kit) are required to mount the display on
a VESA rack. For this purpose, use M6
screws with a length between 10 and 12

mm.

§ 280 (11.02)
Il 100 (3.94)
I 75(2.95)
~
. = — y
I8 !
EEE
S
ol o|
0 S| A
o
C J|
2 Il_ll.u_u T -
(] (] (] L)
VESA Mounting Kit

4xM6 min. 10 mm, max. 12 mm deep mounting holes (280x150 mm)
8xM4 min. 10 mm, max. 12 mm deep mounting holes (100x100 mm/75x75 mm)
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Safety Precautions

A\

ATTENTION

Safety First!
Be sure to disconnect the power cord before installing and/or wiring your MD-215 Series.

Wiring Caution!

Calculate the maximum possible current in each power wire and common wire. Observe all electrical codes
dictating the maximum current allowable for each wire size. If the current goes above the maximum ratings,
the wiring could overheat, causing serious damage to your equipment.

Temperature Caution!
Be careful when handling the unit. When the unit is plugged in, the internal components generate heat, and
consequently the outer casing may feel hot to the touch.

We recommend taking the following precautions to minimize heat build-up within the display:
« Position the display within +40° of the vertical.

« Install an external fan to increase airflow upwards through the display if (a) the display is not positioned
within +40° of the vertical, (b) the ambient temperature exceeds 25°C, or (c) the display is used in a
location with minimal ventilation.

Important Safety Precaution

Even though the display is rated to operate within the IEC 60945 standard of -15 to 55°C for marine
applications, it is best to ensure that the ambient temperature does not exceed 25°C. Doing so will increase the
life of your display and minimize service costs.

Grounding the MD-215 Series

Be sure to ground the MD-215 Series before powering it on. Grounding and wire routing help limit the effects
of noise due to electromagnetic interference (EMI). Run the ground connection from the ground screw to the
grounding surface prior to connecting the power.

A\

ATTENTION

This product is intended to be mounted to a well-grounded mounting surface, such as a metal panel.

Earth Ground: See the figure shown below for the location of the earth grounding connector. Connect the
grounding wire to an appropriate grounded metal surface.

Earth Grounding Connector

AC 100-240 V~

@man@-

X0

@0

DC 24V




MD-215 Hardware Hardware Connection Description

Powering on/off the MD-215 Series

To power on the MD-215 Series you may connect the Terminal Block to Power Jack Converter to the
MD-215 Series DC terminal block (located on the bottom surface) and then connect a power adapter; or,
alternatively, you may power the device with the AC power cord. Touch the MENU button (in the lower right
corner of the display panel) for 1 second or use a UART command (MCC-0x9F-Power Down/Up Display) to turn
on the display.

To power off the MD-215 Series, touch the MENU button for 4 seconds until the green LED light of the MENU
button turns off, or use a UART command (MCC-0x9F-Power Down/Up Display) to turn off the display.

Earth Grounding Connector

AC 100-240 V~ é @

+
@ — DC Power Input

i
AC Power Input @ e O @ e
©

DC 24V

NOTE If the MD-215 is powered using a DC converter, an “OFF” message will appear when the INFO dialog displays
the AC power status and vice versa. This will not affect the MD-215’s operation.

SavvyTouch Display Control Buttons

The MD-215 Series comes with five SavvyTouch display control buttons located on the front surface. These
intelligent controls will light up as your hand draws near the area of the screen where they are located.

Info button Menu/Power button

Storage icon ——-@08

ARG

Display button Brightness button

MENU

To configure the panel display settings, open the on-screen display (OSD) configuration panel by pressing the
MENU button. The LCD panel will then display a configuration menu superimposed over the currently displayed
image. The MENU button is for opening and closing the OSD, and brightness buttons "+/-" for navigating the
OSD menus.

The MENU button operates like a power button in that it enables users to turn the display on and off. When you
press the button for 1 second, the display will power on and indicate the status with a solid green color. To
power off the MD-215, press and hold the MENU button for 4 seconds to turn the display and MENU button LED
to OFF. On the OSD MAIN MENU page, use the same action to confirm or exit.

3-6
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Brightness
Two brightness buttons are available for brightness control. Press the + button to increase the brightness of the

panel; press the — button to decrease the brightness of the panel. On the OSD MAIN MENU page, the + and -
buttons are used to increment and decrement values, and to move up and down between options.

INFO

The INFO button indicates the display status for power components, including AC and DC. “ON” indicates that
the display is working well. An OFF message will be shown when the AC or DC power is not working.

System Status System Status

AC Input Power AC Input Power

DC Input Power DC Input Power

NOTE If the MD-215 is powered using a DC converter, an “OFF” message will appear when the INFO dialog displays
the AC power status and vice versa. This will not affect the MD-215’s operation.

ECDIS

The ECDIS button is specially designed to support ECDIS for maritime applications. Touch the button to switch
between the three different brightness modes (DAY, DUSK, and Night).

ECDIS Mode
DYAN'E

DUSK

NIGHT

NOTE Pressing the ECDIS button will override the display's current brightness setting.

3-7
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Connecting Data Transmission Cables

Connecting the MD-215 to a Computer

Use a serial cable to connect your computer to the display's serial port. The serial port uses a male DB9
connector and terminal block. It can be configured by a UART command or OSD control. Only one of the three
interfaces (RS-232/422/485) can be used at the same time. The pin assignments are shown in the
following diagrams:

DB9 Male Port RS-232 (DB9 Male) Pinouts
1 5 Pin RS-232

DCD
o (i) o

RxD
TxD
DTR
GND
DSR
RTS
CTS

N[ |W[IN|R

Terminal Block Port RS-422/485 (Terminal Block) Pinouts
oooo Pin RS-422 RS-485 (2-wire)

o) EEEEE ') RXDB(+) TDp(+)

RxDA(-) TDn(-)
1 5

TXDB(+) RDp(+)
TXDA(-) RDN(-)
GND GND

G| [W|N|F

Configuring the RS-232/422/485 Serial Ports

For configuring the RS-232/422/485 serial port, please see Appendix B: On-Screen Display (OSD)
Controls and Appendix C: Display UART Commands.

Enabling the Touch Screen Interface (Z models
only)

The MD-215Z model comes with a USB port on its bottom panel. This USB port is used to connect the touch
screen interface to a computer’s peripheral device manager. To enable the panel’s touch-screen feature, use a
type A male to type B male USB cable to link the port to a peripheral device input on a PC, laptop, or embedded
computer.

Microsoft® Windows® 7 and above come by default with factory installed Windows HID drivers that fully
support multi-touch, and consequently, for these operating systems you do not need to install a driver that
supports the multi-touch function. Microsoft® Windows® XP and older do not support touch technology, so you
must install a driver to enable the touch function.

Drivers for the touch-screen interface are included on the MD-215 software CD. To install a driver, simply insert
the Driver CD into the computer and select the operating system.

Once the driver is installed you can start using the MD-215's touch-screen features.
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Connecting Video Input Cables

The MD-215 comes with VGA and DVI-D inputs, allowing you to connect two computers or laptops. Pin
assignments are shown below:

VGA Connector Pin No. |[Signal Definition
S 1 Red

Green

O 0O 0O 0 O

O1o o 0o of6(0)

o 0 0 0 o

Blue

NC

GND

GND

GND

GND

VCC

GND

NC

DDC Data
HSYNC
VSYNC
DDC Clock

15 1"

O[N] |[W[IN]|F

[y
o

[EN
[E

[EY
N

[E
w

[E
N

[
al

DVI1-D Connector

24 17

|
[
éDDDDDDIJ__I
—— [ O000000 9
OO0000nOo
: :
1

|
16 8

Pin No. |Signal Definition Pin No. |Signal Definition
1 T.M.D.S. Data2- 13 N/C
2 T.M.D.S. Data2+ 14 +5V Power
3 T.M.D.S. Data2/4 Shield 15 Ground
4 N/C (return for +5V, HSync, and VSync)
5 N/C 16 Hot Plug Detect
6 DDC Clock 17 T.M.D.S. DataO-
7 DDC Data 18 T.M.D.S. DataO+
8 Analog Vertical Sync 19 T.M.D.S. Data0/5 Shield
9 T.M.D.S. Datal- 20 N/C
10 T.M.D.S. Datal+ 21 N/C
11 T.M.D.S. Datal/3 Shield 22 T.M.D.S. Clock Shield
12 N/C 23 T.M.D.S. Clock+
24 T.M.D.S. Clock-
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Connecting the Built-in Buzzer

The MD-215 comes with a built-in buzzer terminal block located on the bottom of the product. It is normally

used to connect more buzzers.

Buzzer Buzzer Pinouts
1 5 Pin Buzzer
| I 1 GND
0o E 0o 2 BUZ+
Oooog > erb
4 _
5 GND
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Display Control Interface

The MD-215 comes with a UART interface that gives system designers a convenient means of coding custom
software controls for the display panel. This chapter describes the details of the UART control interface and the
format of the available commands.

The following topics are covered in this chapter:

O Connecting to the UART Control Interface
O UART Command Format

» Command Format Details
O Downloading RGB Files

> VGA

» DVI



MD-215 Hardware

Display Control Interface

Connecting to the UART Control Interface

The control interface of the MD-215 is accessed over the RS-232/422/485 serial port. A Telnet terminal (like

Moxa’s PComm terminal emulator, or PUTTY) should be used to communicate with the display.

When launching a terminal emulator you will need to configure the connection. Below, we show you how to
configure an emulator using Moxa’s PComm terminal emulator. The relevant connection settings are shown in

step 2.

1. Select Port Manager, and then select Open.

B¥ pComm Terminal Emulator

| Profile [PortManager| Help

ﬂq Open  CtrilsAlt=0 t'jm|.ﬁ::|

]
2. The connection settings are shown below. When finished, click OK.

Protocol: Serial

Serial Parameters:
COM# (the actual
number depends on the
computer)

Baud rate: 9600

Data bits: 8

Parity: None

Stop bits: 1

RTS state: ON

DTR state: ON

-
PComm Terminal Emulator

Profile Port Manager Help

A G| &|(es[so] 3]on]e

4-2

Protocal:

—erial Parameters

Band rate:
COM2 |

Data bits:

Parity:
Stop bits:
Flow control:

R T8 state:
DTR state:

IQSDD h I

[~ User defined

[~ RTRLCTR
[~ DTRDER
[~ ZONMECOFF

& ON  OFF
@ ON  COFF

Defanlt |

| ®E |
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3. After successfully connecting, select the Send pattern tab.

P
ﬂ PComm Terminal Emulator - COM1,9600,MNone, 8,1, Dumb Terminal E‘M
Profile Edit PortManager Window Help

2| QW &[>ca[E]e| 5[28[w]

Send patt
& com 19600 None 8.1, Dorhcaneern] [ E (]
=
—
=

o »

State:OPEN [B [P " B [Send special pattem [T=20 [R:0 Yy

4. At this point, you may enter a command in the HEX field, and then click Start Send to send the command.

i N
Send Pattern l
-
— Data Pattern
= Start Send
ascrr [ SHI 7 et
1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 CEI]_I:.E]_
v HEX ID?UDESEHSDDUE
{~ Range (Hex) Start: I To: I
" File I res |
— Count |
{~ Send until user break
{* Bepeat count: |1
[T Interval time: 1000 { 100ms ~ &0000ms }
[T set all ports to send pattern simultaneously
The following example queries the firmware version on the scalar board.
Example: Querying the scalar board’s firmware version
0x07 0x00 0x53 0x57 0x49 0x00 0x05

For detailed command explanations, refer to the Display UART Commands section.
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'% PComm Terminal Emulatar - COM3,9600,MNone, 8,1, Dumb Terminal _E‘é‘ﬂ
| c—
Profile Edit PortManager Window Help
4 JE| & = =(en| LS[z8[
[E% COM3,9600,None,2,1,Dumb Terminal ===
’: gooooooo: ag 00 53 E7 45 0A FD 31-2E 30 ZE 20 EB 53 30 30 E’S}S'DII D[SDD —
00000010: ED A7 15] (M
[oTr o
I RTS
|
State:OPEN e BT MM Ready

In the above screenshot, the scalar firmware version (1.0) is outlined in red.

UART Command Format

The message format is as follows:

Byte # 0 1 2,3,4 5 6 7 + (LEN-1) 7+LEN

ATTN ADDR CMD LEN IHCHK DATA IDCHK

The minimum message size is 7 bytes, and the maximum size is 82 bytes.

Command Format Details

ATTN (Attention)

This byte is used to identify the start of a message; it can be one of three values:

ATTN Description

0x07 Command (ASCII BELL) packet
0x06 Acknowledge (ASCII ACK) packet
0x15 Negative ACK (ASCII NAK) packet

A device sends a command with the 0x07 Attention Code. The unit will respond to the command with either an
ACK if the command completed successfully, or a NAK if the command failed.

ADDR (Address)

This byte is used to specify the address where a command will be sent.

ADDR Description
OxFF Broadcast the command to all units
0x00 to OxOF Address of a specific unit, O to 15 (max 16 units)
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CMD (Message Commands and Queries)

The command portion of the message will be one of the following values. For details, refer to the Display UART

Commands section.

CMD O CMD 1 CMD 2 ASCII Description

0x42 0x52 0x49 “BRI” Brightness Minimum Value

0x42 0x52 0x4C “BRL” Set LED Brightness of Touch Keypad

0x42 0x52 0x4D “BRM” Brightness Maximum Value

0x42 0x52 0x54 “BRT” User Brightness Control

0x42 0x52 0x55 “BRU” Glass Display Control - Brilliance Button
0x42 Ox5A Ox5A “BZZ” Buzzer Control

0x44 0x4C Ox4E “DLN” Download ECDIS RGB package

0x44 0x4C Ox3F “DL?” ECDIS RGB package Query

0x44 0x32 Ox4E “D2N” Download ECDIS RGB package(Second)
0x44 0x32 Ox3F “D2?” ECDIS RGB package Query(Second)

0x45 0x54 0x43 “ETC” Elapsed Time Counter Query

0ox47 0x4D 0x42 “GMB” Glass Display Control - Minimum Brightness
0x50 Ox4F 0x54 “POT” Potentiometer Control

0x53 0x57 0x49 “SWI” Scalar Firmware Version Query

0x53 0x57 0x4B “SWK” Touch Keypad Firmware Version Query
0x41 0x44 0x46 “ADF” AC Input Power Detect Function

0x41 0x44 Ox3F “AD?” Query AC Input Power Detect Function Status
0x44 0x44 0x46 “DDF” DC Input Power Detect Function

0x44 0x44 Ox3F “DD?” Query DC Input Power Detect Function Status
0x42 0x4C 0x49 “BLI” Brightness Control

Ox44 0x55 0x46 “DUF” Disable UART Command Function

0x45 0x4D 0x53 “EMS” ECDIS Mode Select

0x43 0x54 Ox3F “CT?” Current Temperature Query

0x53 0x53 Ox3F “SS?” System Status Query

0x4D 0x43 0x43 “Mcc” OSD Control Command

LEN (Data Length)

This byte defines the length of data in the message in bytes. The maximum value for this field is 74 bytes, and

the minimum value is 0.

IHCHK (Inverse Header Checksum)

This is a simple 8-bit checksum of the first six bytes of the packet (bytes O to 5) after a bitwise inversion has

been performed on them. This means the 8-bit sum (without carrying) of bytes 0, 1, 2, 3, 4, 5, and 6 is OXFF.

DATA (Data Field)

IHCHK = OxFF — [the sum of bits 0, 1, 2, 3, 4, 5]

The data field must have a LEN larger than 0; some commands do not have any data, so this field is left blank.

IDCHK (Inverse Data Checksum)

This is a simple 8-bit checksum of the data field, message bytes 7 to 7+ (LEN-1) after a bit-wise inversion has
been performed on each bit. This means that the IDCHK bit is equal to OxFF, the sum of all data bits:

IDCHK = OxFF — [the sum of bits 7 to 7+[LEN-1]]

If the message carries no data, then this checksum is not transmitted.
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Downloading RGB Files

This feature returns the ECDIS RGB file that is currently saved to the EEPROM; consequently, it is only available
for type-approved ECDIS models.

Use the following commands for downloading RGB files from VGA input source.

Command Description

DL? Data: none (O byte)

ACK: Total packet numbers (1 byte)
DLN Data: Appointed packet (1 byte)
ACK: File content (30 bytes maximum, except for the last packet)

The command DL? will send a request to the micro controller and ask how many packets need to be
downloaded. The reply from the micro controller should be used when using the command DLN to download the
specific packets. Refer to the following section for detailed descriptions of the DL? and DLN.

Query the RGB File Size (in packets): DL? Command

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6

Hex ox7 OxFF 0x44 0x4C Ox3F 0x0 Ox2A
ASCII D L ?

Download the RGB File: DLN Command

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
Hex ox7 OxFF 0x44 0x4C Ox4E Ox1 Ox1A |appointed OxAF
packet

ASCI I D L N

Here is sample command to read and return packet zero of the RGB file:
| ox07 | oxFF | oxa4 | oxac | oxae | oxo1 | oxia | oxo0 | oxFF |

This is the ACK packet that is returned, with data packet O located in the Data section.
| 0x06 | oxFF | ox44 | oxac | oxae | ox20 | oxrc | oxo0 | - | pata | IpcHk
This result shows the actual value of RGB file package 0. The results could be different for different machines.
Use the following commands for downloading RGB files from the DVI input source:

Command Description

D2? Data: none (O byte)

ACK: Total packet numbers (1 byte)
D2N Data: Appointed packet (1 byte)
ACK: File content (30 bytes maximum, except for the last packet)

The command D27? will send a request to the micro controller and ask how many packets need to be
downloaded. The reply from the micro controller should be used when using the command D2N to download
the specific packets. Refer to the following section for a detailed description of D2? and D2N.

Query the RGB File Size (in packets): D2? Command

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
Hex ox7 OxFF 0x44 0x4C Ox3F 0ox0 Ox2A
ASCII D 2 ?
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Download the RGB File: D2N Command

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 |[Byte 7 Byte 8
Hex ox7 OxFF 0x44 0x4C Ox4E Ox1 Ox1A Appointed OxAF
packet
ASCII D 2 N

This is a sample command for reading and returning packet O of the RGB file:
|ox07 | oxFF |oxa4 loxac  |oxaE | ox01 loxta  |oxo0 | oxFr |

This is the ACK packet that is returned, with data packet O located in the Data section.
loxos  |oxFF |oxa4  Joxac  JoxaE  [ox20  Joxrc  [oxo0 |- |pata  |iDCHK |

This result shows the actual value of RGB file package 0. The results could be different for different machines.
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Regulatory Approval Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following

two conditions: (1) This device may not cause harmful interference, and (2) this device
‘ must accept any interference received, including interference that may cause undesired
operation.

Class A: FCC Warning! This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in
a residential area is likely to cause harmful interference in which case the user will be required to correct the

interference at his/her own expense.

European Community

Warning:
This is a class A product. In a domestic environment this product may cause radio interference in which case
the user may be required to take adequate measures.
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On-Screen Display (OSD) Controls

This chapter discusses how to navigate the On-screen Display (OSD) and how to use the menus to adjust the
panel’s image properties.

The following topics are covered in this appendix:

O Opening the Configuration Screen

O OSD Menu Map and Items Explained
» Source — Auto Source

Image Setting — Auto Setup

Image Setting — Display

Color Mode — Color Temperature

Color Mode — Color Temperature — User

Management — Communication

OSD Misc — OSD position

OSD Misc — Language

OSD Misc — Preset Save

OSD Misc — OSD Lock Mode

Service

YV V VYV V V V V V V VY V

Service — Test Pattern
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Opening the Configuration Screen

To configure the panel display settings, open the on-screen display (OSD) configuration panel by pressing the
MENU button. The LCD panel will then display a configuration menu superimposed over the currently displayed
image. The OSD controls consist of five LEDs (MENU, BR+/-, Info, and ECDIS).

OSD Menu Map and Items Explained

Source — Auto Source

Main Menu Source

Auto Source

Image Setting

Color Mode

Management
0OSD Misc

Service

1241

Select signal source input between different inputs (DVI or VGA) as well as enable or disable the Auto Source
functionality.

e VGA: Set signal source to “VGA”
= DVI: Set signal source to “DVI”

= Auto Source: When “Auto Source” value is “Yes”, signal is automatically searched for and selected. The
default value is Yes.

Image Setting — Auto Setup

Main Menu Image Setting
Source
Brightness

Color Mode Contrast

Management Display

OSD Mise Exit
Service

EXIT

Configure various visual preferences.

= Auto Setup: Automatically fit / reset the current signal and adjust the image.
* Available only the signal of VGA

= Brightness: Increase/decrease the brightness of display. Value adjustable from 0 to 255. The default value
is 160.

= Contrast: Increase/decrease the contrast of display. Value adjustable from O to 100. The default value is 0.
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Image Setting — Display

Main Menu

Source

Color Mode
Management
0OSD Mise
Service

EXIT

Image Setting

Auto Setup

Brightness

Contrast

Display

V Position
Clock
L ET

Exit

Adjust “VGA” signal Horizontally (left/right) and Vertically (up/down) and Clock and Phase.

Color Mode — Color Temperature

Adjust the color temperature (Kelvin degrees) of the image.

H Position: Move image horizontally (left/right).

V Position: Move image vertically (up/down).

Clock: Adjust the horizontal frequency (clock) of the analog signal.

Phase: Fine tune the data sampling position (impacts on image quality).

Main Menu
Source

Image Setting

Management

0OSD Misc
Service

EXIT

9300K = Cool, a bluish white.

Color Mode

Calibration Mode

Exit

7500K = Neutral, a white close to natural light.
6500K = Warm, a reddish white.

B-3

Color Temperature

9300K

7500K
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On-Screen Display (OSD) Controls

Color Mode — Color Temperature — User

Main Menu
Source

Image Setting

Management
0OSD Misc
Service

EXIT

Color Mode

Color Temperature

9300K
Calibration Mode 7500K

Exit 6500K

Adjust individual value of Red, Green and Blue color gains.

Value adjustable from O to 100. The default value is 100.

Management — Communication

Main Menu
Source
Image Setting

Color Mode

OSD Misc

Service

1241

Management Communication
DB9_RS232

TB_RS422

TB_RS4852W

Address RS

Exit

Set up serial communication mode for remote control and/or accessing internal information about the unit,
including brightness, firmware version, and other values.

RS232 = Sets to use standard RS-232 protocol through DB9 connector

RS422 = Sets to use standard RS-422 protocol through terminal block connector

RS4852W = Sets to use RS-485 protocol (Half duplex) through terminal block connector

Address RS = Set the unit address (0x00 toOxOF).
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OSD Misc — OSD position

Main Menu OSD Misc

Source

Image Setting Language

Color Mode Preset Save

Management 0SD Lock Mode
1314

Service

1241

OSD Position

OSD H Position

OSD V Postion

Exit

Adjust the visual appearance of the On Screen Display (OSD) menu.

OSD H.Position = Adjust OSD menu horizontally (left/right), values from 0 to 100.
OSD V.Position = Adjust OSD menu vertically (up/down), values from O to 100.

The default value for both functions is 100.

OSD Misc — Language

OSD language to be used for all text and warnings.

Main Menu 0OSD Misc
Source OSD position
Image Setting
Color Mode Preset Save
Management OSD Lock Mode

Exit
Service

EXIT

English = Display OSD in English.

There are only English supported now.

OSD Misc — Preset Save

Main Menu OSD Misc
Source OSD position
Image Setting Language

Color Mode

Management OSD Lock Mode

Exit

Service

EXIT

Language

English

Exit

Preset Save
Recall

Exit

Allows it to work with Memory Presets (Recall) for OSD menu settings.

Recall = Reset to default setting and value. Will override and restore all previous modified settings.



MD-215 Hardware
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OSD Misc — OSD Lock Mode

Main Menu

Source

Image Setting

Color Mode

OSD Misc
OSD position
Language

Preset Save

OSD Lock Mode
Normal Mode

Password Protect

Change Password

Management Exit

Service

1241)

Prevent accidental user intervention, can set the behavior of how the OSD menu is accessible by the user.

Service

Normal Mode = Default accessible pop-up by touching the “MENU” button.
Password Protect = Ask for key code first (321).

Change Password = Change password value. Using BR+/- and MENU button change and confirm password.
Default password is “321”.

Main Menu Service

Source RAP Firmware
Image Setting CYP Firmware

Color Mode Operation Hours

Management Current Temp

OSD Misc Test Pattern

Exit

Show various technical and unit related information, including Firmware versions, Elapsed Time, Internal

Temperature and activation for the internal Test Pattern image useful for troubleshooting.

RAP Firmware Rev = Displays the scalar firmware version. Example: “Ver. 1.0.0”
CYP Firmware Rev = Displays the touch keypad firmware version. Example: “Ver. 1.0.0”
Operation Hours = Shows the time elapsed. Example: “O Year 1 Hour 30 Minute”

Current Temperature = Shows the internal temperature measured by on chip sensor. Example: “35 C”, in
Celcius Degrees. “53 F”, in Fahrenheit Degrees.
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Service — Test Pattern

Main Menu
Source
Image Setting
Color Mode
Management

OSD Misc

Service Test Pattern

RAP Firmware

Yes

CYP Firmware No

Operation Hours

Current Temp

Show the internal test pattern with color boxes for White, Black, Red, Green, Blue and to check for deviations
in the TFT panel/display controller behavior. It is independent of any current resolution or specifications found
in the signal inputs. The test pattern is generated internally in the display controller and is sent 1:1 directly to

the TFT panel
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Display UART Commands

In this appendix, we define the serial data format and serial communication protocol that engineers can use to
program the MD-215’s display. In particular, we explain how to use the display’s UART commands.

The following topics are covered in this appendix:

O OsSD Control Command
» BRI (Brightness Minimum Value)
BRL (Set LED Brightness of Touch Keypad)
BRM (Brightness Maximum Value)
BRT (User Brightness Control)
BRU (Glass Display Control-Brightness Button)
BZZ (Buzzer Control)
DLN (Download ECDIS RGB File)
DL? (ECDIS RGB Package Query)
D2N (Download ECDIS RGB File (Second))
D2? (ECDIS RGB Package Query (Second))
ETC (Elapsed Time Counter Query)
GMB (Glass Display Control - Minimum Brightness)
POT (Potentiometer Control)
SWI (Scalar Firmware Version Query)
SWK (Touch Keypad Firmware Version Query)
ADF (AC Input Power Detect Function)
AD? (Query AC Input Power Detect Function Status)
DDF (DC Input Power Detect Function)
DD? (Query DC Input Power Detect Function Status)
BLI (Brightness Control)
DUF (Disable UART Command Function)
EMS (ECDIS Mode Select)
CT? (Current Temperature Query)
SS? (System Status Query)
MCC (OSD Control Command)

YV V.V V V V V ¥V V V ¥V V V V V V V V V V V V V V
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OSD Control Command

In this section, we describe the OSD control commands that can be used to configure the display. See the
following descriptions.

BRI (Brightness Minimum Value)

This command sets the brightness minimum value. The range is from 0x00 to 0x31 (0% - 100%). LEN=o0ne
data byte.

Examples:

Command to set 30% brightness.

| oxo7 | oxrF | oxa2 | oxs2 | ox49 | ox01 | oxiB 0x10 OXEF

BRL (Set LED Brightness of Touch Keypad)

This command sets the LED brightness value of the touch keypad. The range is from 0x00 to 0x31 (0% -
100%).The default brightness value of the touch keypad will be changed in the ratio of the panel backlight
brightness. You can send ?toquery the current value of the led brightness value. LEN=one data byte.

Examples:
Command to set 100% Brightness.
| oxo7 | oxrF | oxa2 | oxs2 | oxac | oxo1 0x18 0x31 OXCE

BRM (Brightness Maximum Value)

This command sets the brightness maximum value. The range is from 0x00 to OxXFF (0% - 100%). LEN=0ne
data byte.

Examples:

Command to set 88% Brightness.

| oxo7 | oxrF | oxa2 | oxs52 | ox4D 0x01 ox17 OXEO OX1F

BRT (User Brightness Control)

This command sets the maximum brightness of the panel. The range is from 0x00 to OxFF (0% - 100%). The
default value is OxXFF.

Note that whenever the MD-215 has been restarted, the BRT value will be reset to 100%. If the BRT value has
been changed (i.e., the BRT value does not equal OxFF), the ECDIS function will not be supported and the
ECDIS function keys will be disabled and turned off.

If the data and data checksum are incorrect, the reply data field is the current BRT value. LEN=o0ne data byte.

Examples:
Command to set 40% Brightness.

| oxo7 | oxrF | oxa2 | oxs2 | oxs4 | ox01 | oxi0 | oxe6 | oxe9 |

ACK set to 40% Brightness
| oxo6 | oxrF | oxa2 | oxs2 | oxs4 | oxo1 | ox11 | oxee | oxeo |

NAK default Brightness 100%
| oxas | oxfF | oxa2 | oxs2 | oxs4a | oxo1 | oxo2 | oxfF | ox00 |

Cc-2
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BRU (Glass Display Control-Brightness Button)

This command sets the LED brightness value of the touch keypad. The range is from 0x00 to OxFF (0% - 100%b).
The default brightness value of the touch keypad will be changed in the ratio of the panel backlight brightness.

You can send a ? to query the current LED brightness value. LEN=one data byte.

Examples:
Command to set 100% Brightness.

| oxo7

| oxrFr | oxa2 | ox52

0x55

0x01

OxOF

OxFF

0x00

BZZ (Buzzer Control)

The default value for the buzzer is OFF. Users can send this command to turn the buzzer on/off.

If the data and data checksum are incorrect, the reply data field is the current buzzer status. LEN=one byte.

0x00 Turn the buzzer OFF
OxFF Turn the buzzer ON
Ox3F Query the current status
Examples:

Turn the buzzer ON.

| ox07 | oxFF | oxa2 | oxsa | oxsa 0x01 0x02 OXFF 0x00

ACK

| oxo6 | oxrF | oxa2 | oxsa | oxsA 0x01 0x03 OXFF 0x00

Query the current status.

| oxo7 | oxrF | oxa2 | oxsa | oxsa 0x01 0x02 Ox3F 0XCO

ACK the current status of the buzzer is ON

| oxo6 | oxrF | oxa2 | oxsa | oxsa 0x01 0x03 OXFF 0x00

DLN (Download ECDIS RGB File)

Before sending this command, use DL? to determine how many available packets are in each ECDIS table. This
command cannot be used if the MD-215 has not been calibrated. Every packet has a head (Byte 7 and Byte 8);
Byte 7 is the packet number and Byte 8 is the ASCII code for “-”; the remaining bytes are the data. If the packet
is full the data is in Byte 9 to Byte 38. LEN=o0ne data byte.

Data length is 32. The first byte is package num., the second byte is “-” and the other 30 bytes are data.

Examples:

Command to read packet 0.

| ox07 | oxFF | oxas4 | oxac | ox4E | oxo1 | oxiA | oxo0 | oxFr |

ACK packet 0 of the first RGB file

| 0x06 | oxFF | ox44 | oxac | oxae | ox20 | oxrc | 0x00 | ox2Dp | pata | IDCHK
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DL? (ECDIS RGB Package Query)

Use DL? to determine how many available packets are in each ECDIS table. This command cannot be used if
the MD-215 has not been calibrated. Total package num = Size of ECDIS RGB file/30 bytes per package.

Examples:
Send DL? command to query total package num. of the first RGB file.
| oxo7 | oxrF | oxa4 | oxac | ox3F | ox00 | oxeA |

ACK 255 packages
| oxo6 | oxrF | oxa4a | oxac | oxsF | ox01 | oxeA | oxFF 0x00

D2N (Download ECDIS RGB File (Second))

Before sending this command, use DL? to determine how many available packets are in each ECDIS table. This
command cannot be used if the MD-215 has not been calibrated. Every packet has a head (Byte 7 and Byte 8);
Byte 7 is this packet number and Byte 8 is the ASCII code for “-”; the remaining bytes are the data. If the
packet is full the data is in Byte 9 to Byte 38. LEN=one data byte.

Data length is 32. The first byte is package num., the second byte is “-” and the other 30 bytes are data.

Examples:
Command to read packet O.
| 0x07 | oxrF | oxa4 | ox32 | ox4E | oxo1 | oxa4 | oxo0 | oxFF |

ACK packet 0 of the first RGB file
| ox06 | oxFF | oxas4 | ox32 | ox4E | ox20 | ox16 | 0x00 | ox2D | pata | IDCHK

D2? (ECDIS RGB Package Query (Second))

Every packet has 32 bytes of data; the first byte is the packet number, the second byte is “-” and the remaining
30 bytes are data

Examples:
Send a D2? command to query the total number of packets of the first RGB file.
|ox07 | oxFF loxas  |ox32 | oxaF | ox00 loxas |

ACK 255 packets.
|ox06 | oxFF |oxa4 |oxa2 | oxaF |oxo1 loxaa  |oxFF 0x00

ETC (Elapsed Time Counter Query)

This command queries the elapsed time that the unit has been operating. No data will be sent with this
command. The unit will reply to this command with an ACK attention code. The DATA field will be set to a 4 byte
string, where the first byte is Year, the second and third are Hour and the forth is Minute.

Examples:
Send ETC to query elapsed time:
| oxo7 | oxfF | ox45 | oxs4a | ox43 | ox00 | oxiD |

ACK Year, Hour, Minute
| o6 | FF | 45 | 54 | 43 | 04 | 1A | vear |Hour(H) | Hour(L) | Minute | IDCHK |
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GMB (Glass Display Control - Minimum Brightness)

This command sets the minimum value for the brightness of the touch keypad LED. Be sure to configure this
setting to a value that will ensure that the LED indicators are still visible if they are adjusted down to this
minimum value. The range starts from 0x00 to 0x31 (0% to 100%). LEN = one byte.

Examples:

Command to set 30% Brightness.

| oxo7 | oxrF | oxa7 | oxap | ox42 0x01 0x22 0x10 OXEF

POT (Potentiometer Control)

The BR+/BR- key default value is Enable. Users can send this command to disable/enable the BR+/BR- key.

If the data and data checksum are incorrect, the reply data field is the current control status. LEN=one data
byte.

0x00 Brightness +/Brightness - Key Disable
OxFF Brightness +/Brightness - Key Enable

Examples:

Disable the BR+/BR- Key.

| ox07 | oxrF | oxs0 | oxar | oxs4 | ox01 | oxo5 | oxo0 | oxer |
ACK
| oxo6 | oxrF | oxs50 | oxaF | oxs4 | oxo1 | ox06 | oxo0 | oxFF |

SWI1 (Scalar Firmware Version Query)

This command queries the scalar firmware version.

Examples:

Query Scalar Firmware Version

| oxo7 | oxrF | oxs3 | oxs7 | oxa9 | ox00 | oxo06 |

SWK (Touch Keypad Firmware Version Query)

This command queries the touch keypad firmware version.
Examples:
Query Touch Keypad Firmware Version

| oxo7 | oxrF | oxs3 | ox57 | oxaB | oxo0 | ox04

ADF (AC Input Power Detect Function)

This default value of this function is OFF. If the MD-215 supports an AC power input, you can turn on this
function to detect the AC input power when the MD-215 has connected to the AC power. LEN=one data byte.

0x00 AC Input Power Detect is OFF

OxFF AC Input Power Detect is ON

Examples:

Set “OFF”.

| oxo7 | oxrF | oxar | oxas | oxae | ox01 | oxep | oxo0 | oxer |
ACK
| ox06 | oxFF | oxa1 | oxa4 | oxa6 | oxo1 | ox2e | oxo0 | oxFF |
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AD? (Query AC Input Power Detect Function Status)

If the MD-215 supports an AC power input, you can use this command to query the AC Input Power Detect

Function Status.

0x00 AC Input Power Detect is OFF

OxFF AC Input Power Detect is ON

Examples:

Send an AD? command to Query the AC Input Power Detect Function Status

| oxo7 | oxrF | oxar | oxa4a | oxsF | oxo0 | ox35

ACK

| oxo6 | oxrF | oxa1 | oxasa | oxaF | ox0o1 | ox35 0x00 OXFF

DDF (DC Input Power Detect Function)

This default value of this function OFF. Turn on this function to detect the DC input power when this unit

supports and is connected to DC power. LEN=one data byte.

0x00 DC Input Power Detect is OFF

OxFF DC Input Power Detect is ON

Examples:

Set “OFF”.

| oxo7 | oxrF | oxa4 | oxas | oxa6 | ox01 | ox2A | ox00 | oxFF
ACK

| oxo6 | oxrF | oxa4 | oxas | oxa6 | oxo1 | ox2B | oxo0 | oxFF

DD? (Query DC Input Power Detect Function Status)

Send this command to query DC Input Power Detect Function Status

0x00 DC Input Power Detect is OFF

OxFF DC Input Power Detect is ON

Examples:

Send a DD? command to Query the DC Input Power Detect Function Statuss

| oxo7 | oxrF | oxa4 | oxas | oxsF | oxo0 | ox32 |

ACK

| oxo6 | oxrF | oxa4a | oxas | oxaF | oxo1 | ox32 | ox00 OXFF

BLI (Brightness Control)

Use this command to set the panel Brightness. The Brightness range is from 0x00 to OxFF. The default

Brightness is 160. LEN=one data byte.

Examples:

Set brightness to 255(0xFF)

| ox07 | oxrr | oxa2 | oxac | oxa9 | oxo1 | oxer | oxrF | oxo00
ACK

| oxo6 | oxrF | oxa2 | oxac | oxa9 | oxo1 | ox22 | oxFF | ox00

Query current brightness value

| oxo7 | oxrF | oxa2 | oxac | oxa9 | oxo0 | oxe2
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ACK
| oxo6 | oxrF | oxa2 | oxac | oxas | oxo1 | oxe2 OXFF 0x00
DUF (Disable UART Command Function)
Use this command to disable command controls. LEN=one data byte.
DATA IDCHK Function description
0x00 OxFF Disable all command control
0x01 OxXFE Disable BRI control
0x02 OxFD Disable BRL control
0x04 OxFB Disable BRM control
0x08 OxF7 Disable BZZ control
0x10 OxEF Reserved
0x20 OxDF Disable GMB control
0x40 OxBF Disable POT control
Examples:
Disable all command controls
| oxo7 | oxrF | oxa4 oxs5 | oxa6 | ox01 | ox19 ox00 | OxFF
ACK
| oxo6 | oxrF | oxa4 oxs5 | oxa6 | ox01 | ox1A ox00 | OxFF
NACK
| oxas | oxrF | oxa4 oxs5 | ox46 | ox01 | oxoB ox00 | OxFF

EMS (ECDIS Mode Select)

For ECDIS models, use this command to switch between DAY, DUSK, and NIGHT modes.

LEN=one data byte.

DATA IDCHK
DAY 0x00 OxFF
DUSK 0x01 OXFE
NIGHT 0x02 OXFD
QUERY 0x3F 0xCO
ACK = 0x00 (DAY Mode)
ACK = 0x01 (DUSK Mode)
ACK = 0x01 (NIGHT Mode)
ACK = 0x03 (Not at DAY, DUSK and NIGHT Mode)
Examples:
Switch to DUSK mode
| oxo7 | oxrF | oxa5s | oxap | oxs3 | oxo1 | oxa3 | oxo1 | oxFE
ACK
| oxo6 | oxrF | oxa5s | oxap | oxs3 | oxo1 | ox14 | oxo1 | oxFE
NACK
| oxa5 | oxrF | oxas | oxap | oxs3 | oxo1 | oxoB | oxo1 | oxFE
Query current mode
| oxo7 | oxrF | oxas | oxap | oxs3 | ox01 | o0x13 [ ox3F | oxco
ACK = 0x01 (DUSK Mode)
| oxo6 | oxrF | oxa5 | oxaD | oxs3 | oxo1 | ox14 | oxo1 | oxFE
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CT? (Current Temperature Query)

Send this command to Query Current Temperature

| DATA | Return Current Temperature

Examples:

Send CT? command to Query Current Temperature

| oxo7 | oxrF | ox43 | oxs4a | ox3F | oxo00 ox23 |

ACK

| oxo6 | oxrF | oxa3 | oxsa | oxsF | oxo1 ox23 | DATA | IDCHK |

ACK 0 degree Celsius (-64 — + 127)

| oxo6 | oxrF | oxa3 | oxsa | oxar | oxo1 ox23 | oxo0 | oxBF |

ACK -128 degree Celsius (over representation range)

| oxo6 | oxrF | oxa3 | oxsa | oxaFr | oxo1 ox23 | oxs0 | ox7F |

SS? (System Status Query)

Send this command to Query System Status information (INFO button item)
DATA Return Current Temperature
BitO 1 : AC Input Power is “OFF” , O : AC Input Power is “ON”
Bitl 1 : DC Input Power is “OFF” , O : DC Input Power is “ON”
Bit2-7 Reserved

Examples:

Send SS? command to Query System Status

| oxo7 | oxrF | ox53 | oxs3 | oxaF | oxo00 ox14 |

ACK

| oxo6 | oxrF | oxs3 | oxs3 | oxaF | oxo1 ox14 | DATA IDCHK

MCC (OSD Control Command)

This command gives remote access to the unit’'s OSD menu settings. The commands are transmitted in the

DATA field.

NOTE We cannot guarantee that all commands will be supported by future Moxa products.

If the checksum is valid, the unit will reply to this command with an ACK attention code, where the data field

contains the original “MCC” command followed by acknowledge from the controller. If the checksum is invalid

and the message was not broadcast, the unit will reply to this command with a NAK attention code, where the

data field contains the original command or some status of some functions.

NOTE The MCC command is not supported by Moxa panel computers, since they do not have an OSD menu.

We assume that you already know how to send, receive, and interpret the commands after having studied the

examples before to the “MCC” command table below. The list below is a compressed version of the HEX values
you need to send and will apply to all units (ADDR set as “FF”). For readability, the prefix “Ox” has been

removed from the table and is shown as a complete HEX string with values from 00 to FF (2 by 2 letters). Every
command will contain the “MCC” (0x4D, 0x43, 0x43) ASCII letters as a default indicator.

Cc-8




MD-215 Hardware

Display UART Commands

The functional byte positions in the table below are indicated in red. The values (xx,yy) should always be sent

in HEX format (not decimal format). For example, if you would like to enter the number 64 (in decimal format),

you should enter the HEX equivalent, which is 0x40. The single byte that represents the MCC Command ID is

shown in green. The checksum is shown in blue. The other byte positions in black are defined as in the

“Message Format” shown at the beginning of this chapter.

NOTE

Due to firmware revisions, some commands listed below will not be supported by earlier units.

MCC Command

Syntax and Functionality

Details and Values

Brightness Control

Syntax: 07 FF 4D 43 43 03 23 81 xx yy zz

Function Examples:
Example "255":07 FF 4D 43 43 03 23 81 46 46 F2

Where xx = "0" to "F"
Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 81 3F 3F Max Range: "0" "0" to "F" "F"
Reset "R": 07 FF 4D 43 43 02 24 81 52 2C Default: "A" "0" (160 )
Reset "r": 07 FF 4D 43 43 02 24 81 72 OC
Increase "+": 07 FF 4D 43 43 02 24 81 2B 53
Decrease "-": 07 FF 4D 43 43 02 24 81 2D 51
Contrast Control Syntax: 07 FF 4D 43 43 04 22 82 ww xx yy zz |Where ww = "a" to "A"

Function Examples:
Example "A00": 07 FF 4D 43 43 04 22 82 41 30 30 DC

Example "a00": 07 FF 4D 43 43 04 22 82 61 30 30 BC

Where xx = "0" to "6"
Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 82 3F 3E Max Range: "0" "0" to "6" "4"
Reset "R": 07 FF 4D 43 43 02 24 82 52 2B Default: "0" "0"
Reset "r": 07 FF 4D 43 43 02 24 82 72 0B
Increase "+": 07 FF 4D 43 43 02 24 82 2B 52
Decrease "-": 07 FF 4D 43 43 02 24 82 2D 50
Manual Clock Control Syntax: 07 FF 4D 43 43 02 24 85 xx zz For VGA Mode only
Function Examples:
Increase "+": 07 FF 4D 43 43 02 24 85 2B 4F
Decrease "-": 07 FF 4D 43 43 02 24 85 2D 4D
Image Horizontal Position Syntax: 07 FF 4D 43 43 02 24 86 xx zz For VGA Mode only

Function Examples:

Increase "+": 07 FF 4D 43 43 02 24 86 2B 4E
Decrease "-": 07 FF 4D 43 43 02 24 86 2D 4C
Image Vertical Position Syntax: 07 FF 4D 43 43 02 24 87 xX zz For VGA Mode only

Function Examples:

Increase "+": 07 FF 4D 43 43 02 24 87 2B 4D
Decrease "-": 07 FF 4D 43 43 02 24 87 2D 4B
Auto Source Syntax: 07 FF 4D 43 43 02 24 88 xx zz Where xx = “0” to “1”

Function Examples:

Where zz = Calculated Checksum

Example "1": 07 FF 4D 43 43 02 24 88 31 46 Available function:
Query "?": 07 FF 4D 43 43 02 24 88 3F 38 “0” = Disble
Reset "R": 07 FF 4D 43 43 02 24 88 52 25 “1” = Enable
Reset "r": 07 FF 4D 43 43 02 24 88 72 05
OSD Lock Mode Syntax: 07 FF 4D 43 43 02 24 8D xx zz Where xx = “0” to “1”

Function Examples:

Example "1": 07 FF 4D 43 43 02 24 8D 31 41
Query "?": 07 FF 4D 43 43 02 24 8D 3F 33
Reset "R": 07 FF 4D 43 43 02 24 8D 52 20
Reset "r": 07 FF 4D 43 43 02 24 8D 72 00
Set "999": 07 FF4D 4343 05218D 5339393974

Where zz = Calculated Checksum
Available function:

“0” = Normal (default)

“1” = Menu Protection

“S” = Set password (default is
“000”)
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MCC Command

Syntax and Functionality

Details and Values

Auto Adjustment

07 FF 4D 43 43 02 24 8F xx zz
Function Examples:

Example "1": 07 FF 4D 43 43 02 24 8F 31 3F
07 FF 4D 43 43 02 24 8F 3F 31

Syntax:

Query "?":

For VGA Mode only

Where xx = “0” to “1”

Where zz = Calculated Checksum
Available function:

“0” = Off (default)

“1” = On (do auto adjustment)
Note: Auto adjustment will be
executed when previous auto
adjusting is finished.

OSD Horizontal Position

Syntax: 07 FF 4D 43 43 03 23 90 xx yy zz
Function Examples:

Example "50": 07 FF 4D 43 43 03 23 90 35 30 OA

Where xx = "0" to "6"
Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 90 3F 30 Max Range: "0" "0" to "6" "4"
Reset "R": 07 FF 4D 43 43 02 24 90 52 1D Default: "6" "4" (100)
Reset "'r": 07 FF 4D 43 43 02 24 90 72 FD Note: If Value > 100 then
Increase "+": 07 FF 4D 43 43 02 24 90 2B 44 Value=100.
Decrease "-": 07 FF 4D 43 43 02 24 90 2D 42

OSD Vertical Position Syntax: 07 FF 4D 43 43 03 23 91 xx yy 7z Where xx = "0" to "6"

Function Examples:
Example "50": 07 FF 4D 43 43 03 23 91 35 30 09

Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 91 3F 2F Max Range: "0" "0" to "6" "4"
Reset "R": 07 FF 4D 43 43 02 24 91 52 1C Default: "6" "4" (100)
Reset "'r": 07 FF 4D 43 43 02 24 91 72 FC Note: If Value > 100 then
Increase "+": 07 FF 4D 43 43 02 24 91 2B 43 Value=100.
Decrease "-": 07 FF 4D 43 43 02 24 91 2D 41

Select OSD Language Syntax: 07 FF 4D 43 43 02 24 95 xx zz Where xx = “0”

Function Examples:
Example "0": 07 FF 4D 43 43 02 24 95 30 3A

Where zz = Calculated Checksum
Available function:

Query "?": 07 FF 4D 43 43 02 24 95 3F 2B “0” = English (default)
Reset "R": 07 FF 4D 43 43 02 24 95 52 18 XOnly support English now
Reset "r": 07 FF 4D 43 43 02 24 95 72 F8

Main Input Select Syntax: 07 FF 4D 43 43 02 24 98 xx zz Where xx = “0” to “1”

Function Examples:
Example "0": 07 FF 4D 43 43 02 24 98 30 37

Where zz = Calculated Checksum
Available function:

Query "?": 07 FF 4D 43 43 02 24 98 3F 28 “0” = DVI (default)
Reset "R": 07 FF 4D 43 43 02 24 98 52 15 “1” = VGA
Reset "r": 07 FF 4D 43 43 02 24 98 72 F5

Communication Mode Syntax: 07 FF 4D 43 43 02 24 99 xx zz Where xx = “0” to “5”

Function Examples:
Example "0": 07 FF 4D 43 43 02 24 99 30 36

Where zz = Calculated Checksum
Available function:

Query "?": 07 FF 4D 43 43 02 24 99 3F 27 “0” = DB9_RS232
Reset "R": 07 FF 4D 43 43 02 24 99 52 14 “1” = TB_RS4852W
Reset "r": 07 FF 4D 43 43 0224 99 72 F4 “2” = TB_RS422
XDB9 and Terminal block connector
Power Down/Up Display Syntax: 07 FF 4D 43 43 02 24 9F xx zz Where xx = “0” to “1”

Function Examples:
Example "1": 07 FF 4D 43 43 02 24 9F 31 2F

Query "?": 07 FF 4D 43 43 02 24 9F 3F 21
Reset "R": 07 FF 4D 43 43 02 24 9F 52 OE
Reset "r": 07 FF 4D 43 43 02 24 9F 72 EE

Where zz = Calculated Checksum
Available function:

“0” = Power Off

“1” = Power On (default)
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MCC Command

Syntax and Functionality

Details and Values

Color Temperature Select

07 FF 4D 43 43 02 24 B3 xx 7z
Function Examples:

Syntax:

Where xx = “0” to “2”

Where zz = Calculated Checksum

Example "2": 07 FF 4D 43 43 02 24 B3 32 1A Available function:

Query "?": 07 FF 4D 43 43 02 24 B3 3F 0D “0” = 9300K

Reset "R": 07 FF 4D 43 43 02 24 B3 52 FA “1” = 7500K

Reset "r": 07 FF 4D 43 43 02 24 B3 72 DA “2” = 6500K (default)
Red Level for Selected Color |Syntax: 07 FF 4D 43 43 03 23 B4 xx yy 7z Where xx = "0" to "6"

Function Examples:
Example "50": 07 FF 4D 43 43 03 23 B4 35 30 E6

Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 B4 3F 0C Max Range: "0" "0" to "6" "4"
Reset "R": 07 FF 4D 43 43 02 24 B4 52 F9 Default: "6" "4" (100)
Reset "r": 07 FF 4D 43 43 02 24 B4 72 D9
Increase "+": 07 FF 4D 43 43 02 24 B4 2B 20
Decrease "-": 07 FF 4D 43 43 02 24 B4 2D 1E
Green Level for Selected Syntax: 07 FF 4D 43 43 03 23 B5 xx yy 7z Where xx = "0" to "6"

Color

Function Examples:
Example "50": 07 FF 4D 43 43 03 23 B5 35 30 E5

Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 B5 3F 0B Max Range: "0" "0" to "6" "4"
Reset "R": 07 FF 4D 43 43 02 24 B5 52 F8 Default: "6" "4" (100)
Reset "'r": 07 FF 4D 43 43 02 24 B5 72 D8
Increase "+": 07 FF 4D 43 43 02 24 B5 2B 1F
Decrease "-": 07 FF 4D 43 43 02 24 B5 2D 1D
Blue Level for Selected Color |Syntax: 07 FF 4D 43 43 03 23 B6 xx yy zz Where xx = "0" to "6"

Function Examples:
Example "50": 07 FF 4D 43 43 03 23 B6 35 30 E4

Where yy = "0" to "F"
Where zz = Calculated Checksum

Query "?": 07 FF 4D 43 43 02 24 B6 3F 0A Max Range: "0" "0" to "6" "4"
Reset "R": 07 FF 4D 43 43 02 24 B6 52 F7 Default: "6" "4" (100)
Reset "r": 07 FF 4D 43 43 02 24 B6 72 D7
Increase "+": 07 FF 4D 43 43 02 24 B6 2B 1E
Decrease "-": 07 FF 4D 43 43 02 24 B6 2D 1C
Graphic Horizontal Resolution|{Send only: 07 FF 4D 43 43 01 25 B7 48 Available response status:
Query "xxx" = where xxx is a 3-digit HEX
number indicating resolution.
Example:
"0780" = 1920 in decimal
Graphic Vertical Resolution  [Send only: 07 FF 4D 43 43 01 25 B8 47 Available response status:
Query "xxx" = where xxx is a 3-digit HEX
number indicating resolution.
Example:
"0480" = 1200 in decimal
Graphic Horizontal Sync. Send only: 07 FF 4D 43 43 01 25 B9 46 Available response status:

Frequency

"xxx" = where xxx is a 3-digit HEX
number indicating frequency in
units of 100Hz.

Example:

"2A3" = 675 or 67.5 kHz decimal
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MCC Command

Syntax and Functionality

Details and Values

Graphic Vertical Sync.
Frequency

Send only: 07 FF 4D 43 43 01 25 BA 45

Available response status:

"xxx" = where xxx is a 3-digit HEX
number indicating frequency in
units of 0.1Hz + 1 character
indicating field mode as:

"i'"' = Interlaced

"p" = Progressive

Example:

"258p" = 600 (60 Hz), progressive
fields

Set Address RS/Serial

Syntax: 07 FF 4D 43 43 02 24 BB xx zz
Function Example:

Example “9”: 07 FF 4D 43 43 02 24 BB 39 0B

Query “?”: 07 FF 4D 43 43 02 24 BB 3F 05
Reset “R”: 07 FF 4D 43 43 02 24 BB 52 F2
Reset “r”: 07 FF 4D 43 43 02 24 BB 72 D2

Where xx = “0” to “F”
Where zz = Calculated Checksum
Default and reset value are “0”

Test Pattern

Syntax: 07 FF 4D 43 43 02 24 CD xx zz
Function Examples:

Example “1”: 07 FF 4D 43 43 02 24 CD 31 01

Where xx = “0” to “1”

Where zz = Calculated Checksum
Available function:

“0” = Normal Display

“1” = Display burn-in Test Pattern

Reset Factory Default Send only: 07 FF 4D 43 43 01 25 CE 31 Available response status:

“0” = fail

“1” = successful
Menu Button Send only: 07 FF 4D 43 43 01 25 F7 08 Physical Button press equivalent
Down Button Send only: 07 FF 4D 43 43 01 25 FA 05 Physical Button press equivalent
Up Button Send only: 07 FF 4D 43 43 01 25 FB 04 Physical Button press equivalent
ECDIS Button Send only: 07 FF 4D 43 43 01 25 FC 03 Physical Button press equivalent
INFO Button Send only: 07 FF 4D 43 43 01 25 FD 02 Physical Button press equivalent
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