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1 Basic Specification

TOPWAY HMTO70MEE-D is a Smart TFT Module with 32bit MCU on board. Its graphics engine provides
numbers of outstanding features. It supports TOPWAY SGTools for preload and pre-design display
interface that simplify the host operation and development time. Suitable for industry control,
instrumentation, medical electronics, power electric equipment applications.

1.1 General Specification

Screen Size(Diagonal) : 7.0
Resolution : 1024(RGB) x600
Color Depth : 65k color (16bit)
Pixel Configuration : RGB Stripe
Display Mode : Transmissive / Normal Black
Viewing Direction : Full
Outline Dimension : 185.9 x 109.5 x 30.1 (max)(mm)
(see attached drawing for details)
Active Area : 154.21 x 85.92 (mm)
Backlight : LED
Surface Treatment : Anti-Glare Treatment
Touch Panel: Capacitive Touch
Command I/F: CAN
Project Download: by PC(USB), U-Drive (with OTG cable)
Operating Temperature : -20 ~+70°C
Storage Temperature : -30 ~ +80°C
Highlight RTC without battery, Support 90 degrees rotation,

Lua script engine,Buzzer,256MB flash

Note:
*1. Color tone may slightly change by Temperature and Driving Condition.

1.2 Block Diagram

Capacitive Touch Panel
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1024 x600 pixels
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L
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1.3 Terminal Function

CAN Interface

Terminal (K1)

Pin No. Pin Name | 1/0 |Descriptions
1 VDD P Power supply (11.0~26.0 V)
2 NC -- Not connected
3 NC -- Not connected
4 CAN H I/O  |CAN Differential signal H
5 CAN L /O  |CAN Differential signal L
6 VSS P Ground, (0V)
CAN Interface Terminal (K7)
Pin No. Pin Name | 1/0 |Descriptions
1,2,3 VDD P Power supply (11.0~26.0 V)
4,7 NC -- Not connected
5 CAN L I/O  |CAN Differential signal L
6 CAN H I/O  |CAN Differential signal H
8,9,10 VSS P Ground, (0V)
Note.

*1. User data and commands transfer through this terminal.

USB Interface Terminal (K10)

Pin No. Pin Name | 1/0 |Descriptions
A1,A12,B1,B12 VSS P Ground, (0V)

A4,A9,B4,B9 VUSB P Power supply(5.0 V)
A5,B5 ID I USB_ID,1:Client,0:HOST
A6,B6 D+ /0 |USB DATA positive signal
A7,B7 D- /O |USB DATA negative signal
A8,B8 NC -- Not connected

Note.

*1. TML files and image files preload through this terminal.

*2. Standard “USB-drive” functions provided.

*3. During the files transfer, all others display functions will be suspended.

2 Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Condition
Power Supply voltage Vbb -0.3 28.0 V

Operating Temperature Top -20 70 °C | No Condensation
Storage Temperature Tst -30 80 °C | No Condensation

Note:

*1. This rating applies to all parts of the module and should not be exceeded.

*2. The operating temperature only guarantees operation of the circuit. The contrast, response speed,

and the other specification related to electro-optical display quality is determined at the room temperature, Top=257C
*3. Ambient temperature when the backlight is lit (reference value)
*4. Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional

operation of this device at other conditions beyond those listed in the specification is not implied and prolonged

exposure to extreme conditions may affect device reliability.
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3 Electrical Characteristics

3.1 DC Characteristics
VSS=0V, VDD=12.0V,Top =25°C

Items Symbol | MIN. | TYP. | MAX. | Unit | Applicable Pin/FUNC
Operating Voltage Vb 11.0 12.0 26.0 V | VDD
Operating Current lop - 315 - mA | VDD (*2)
Operating Current (USB) lvuss - 150 - mA | VUSB(*3)
Note.

*1. Normal display condition
*2.USB-drive(high-speed)

4 Function Specifications

4.1 Basic Operation Function Descriptions

HMTO070MEE-D

Control and Draw Engine

! 1
: ol . Touch Panel i
I mn o TML files i
] > 8 E Picture files |
| c ICONS files |
: :
: :
| Custom !
| Memories TFT Display !
! 1
: ® '
T | [—p 8 !
2:) g VP variables '

1

1

1

1

1

1

1

1

- TML files, Picture files, ICON files are stored inside FLASH memory area.
They are preloaded to HMTO70MEE-D for stand alone interface use.
- Those files are preloaded via USB interface as an USB drive.
- All the interface flow and the touch response are based on the preloaded TML files
- VP variables memory is inside RAM area,
it provides real time access via CAN by the HOST or display onto the TFT by TML file.
- Custom Memories are inside FLASH memory area
It can be accessed via CAN interface by the HOST.
- Control and Draw Engine executes HOST commands and response respectively
- It also reports the real time Touch Key number to the HOST.

URL: www.topwaydisplay.com Document Name: HMT070MEE-D-Manual-Rev0.1.doc
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4.2 Quick Start Guide

Install TOPWAY
Graphics Editor

Import pictures
2. design Ul flow

3 Download to
" Smart LCD

TOPWAY
Smart LCD

4. power on &

display
TOPWAY
Smart LCD

Connect to

host Show

5. )
real time
data

TOPWAY
Smart LCD

4.3 Command Descriptions
Please refer to “SMART LCD CAN Interface Reference Note”.
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5 Optical Characteristics

Item Symbol Condition MIN. TYP. MAX. UNIT Note.
oL 9 o’clock 70 85 -
Viewing angle Or 3 o’clock 70 85 - dearee *0
(CR=10) or 12 o'clock | 70 85 - 9
68 6 o’clock 70 85 -
Ts
Response Time T - 25 35 ms *3
Contrast ratio CR 600 800 - -
_ Wy Normal 75 57 ] 0.33 ] *
Color chromaticlty 6=0
Wy 0.27 - 0.33 -
Luminance L - 350 - cd/m? *4
Luminance uniformity Yu 70 75 - % *4
Note:

*1. Definition of Contrast Ratio

The contrast ratio could be calculate by the following expression:

Contrast Ratio (CR) = Luminanc with all pixels white / Luminance with all pixels black
*2 Definition of Viewing Angle

Normal

gx=8y=0°

12 o'clock direction
By+ = 00°

6 o'clock

Tx+  6xs=90°

fy- = a0°
*3 Definition of response time *4 Definition of Luminance Uniformity
Luminance uniformity (Lu)=
T T Min. Luminance form pt1~pt9 / Max Luminance form Pt1~pt9
;
No|
& ~ W3 . W/3 W/6
5 - | | |
Q.
(2]
o
e 1 o ® ©
'.g_ ™M)
o 3
41— @ ) ®
)
~
_
— @ ©)
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6 LCD Module Design and 6 B BRI E A AU

Handling Precautions

Please ensure VO, VCOM is adjustable, to enable LCD
module get the best contrast ratio under different
temperatures, view angles and positions.

Normally display quality should be judged under the
best contrast ratio within viewable area. Unexpected
display pattern may come out under abnormal contrast
ratio.

Never operate the LCD module exceed the absolute
maximum ratings.

Never apply signal to the LCD module without power
supply.( No Hot-plugging)

WARNING! Be aware of (if any) frame grounding of the
LCD Module connection with the system which may
cause safety Issue(e.g. electric shock,etc).

Keep signal line as short as possible to reduce external
noise interference.

IC chip (e.g. TAB or COG) is sensitive to light. Strong
light might cause malfunction. Light sealing structure
casing is recommended.

Make sure there is enough space (with cushion)
between case and LCD panel, to prevent external force
passed on to the panel; otherwise that may cause
damage to the LCD and degrade its display result.
Avoid showing a display pattern on screen for a long
time (continuous ON segment).

LCD module reliability may be reduced by temperature
shock.

When storing and operating LCD module, avoids
exposure to direct sunlight, high humidity, high or low
temperature. They may damage or degrade the LCD
module.

Never leave LCD module in extreme condition
(max./min storage/operate temperature) for more than
48hr.

Recommend LCD module storage conditions is
0 C~40 C <80%RH.

LCD module should be stored in the room without acid,
alkali and harmful gas.

Avoid dropping & violent shocking  during
transportation, and no excessive pressure press,
moisture and sunlight.

LCD module can be easily damaged by static
electricity. Please maintain an optimum anti-static
working environment to protect the LCD module. (eg.
ground the soldering irons properly)

Be sure to ground the body when handling LCD
module.

Only hold LCD module by its sides. Never hold LCD
module by applying force on the heat seal or TAB.
When soldering, control the temperature and duration
avoid damaging the backlight guide or diffuser which
might degrade the display result such as uneven
display.
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Never let LCD module contact with corrosive liquids,
which might cause damage to the backlight guide or
the electric circuit of LCD module.

Only clean LCD with a soft dry cloth, Isopropyl Alcohol
or Ethyl Alcohol. Other solvents (e.g. water) may
damage the LCD.

Never add force to components of LCD module. It may
cause invisible damage or degrade the module's
reliability.

When mounting LCD module, please make sure it is
free from twisting, warping and bending.

Do not add excessive force on surface of LCD, which
may cause the display color change abnormally.

LCD panel is made with glass. Any mechanical shock
(e.g. dropping from high place) will damage the LCD
module.

Protective film is attached on LCD screen. Be careful
when peeling off this protective film, since static
electricity may be generated.

Polarizer on LCD gets scratched easily. If possible, do
not remove LCD protective film until the last step of
installation.

When peeling off protective film from LCD, static
charge may cause abnormal display pattern. The
symptom is normal, and it will turn back to normal in a
short while.

LCD panel has sharp edges, please handle with care.
Never attempt to disassemble or rework LCD module.

If display panel is damaged and liquid crystal
substance leaks out, be sure not to get any in your
mouth, if the substance comes into contact with your
skin or clothes promptly wash it off using soap and
water.

7 CTP Mounting Instructions

7.1 Bezel Mounting (Figure 1)

The bezel window should be bigger than the CTP
active area. It should be=0.5mm each side.

Gasket should be installed between the bezel and the
CTP surface.

The final gap should be about 0.5~1.0mm.

It is recommended to provide an additional support
bracket for backside support when necessary (e.g. slim
type TFT module without mounding structure). They
should only provide appropriate support and keep the
module in place.

The mounting structure should be strong enough to
prevent external uneven force or twist act onto the
module.

7
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RN AAT RS HIRIE, LAB AN A 5] ) s
iih 3/ F IR |

Gasket
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Figure
1
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7.2 Surface Mounting (Figure 2)

As the CTP assembling on the countersink area with
double side adhesive.

The countersink area should be flat and clean to
ensure the double side adhesive installation result.

The Bezel is recommend to keep a gap (=0.3mm each
side) around the cover lens for tolerance.

It is recommended to provide an additional support
bracket with gasket for backside support when
necessary (e.g. TFT module without mounding
structure). They should only provide appropriate
support and keep the module in place.

The mounting structure should be strong enough to
prevent external uneven force or twist act onto the
module

Bezel

7.2 AN ©H (HE 2

Double Side Adhesive

P TR S BLAT {6 FH OUTET R s CTP s A i, 3
N T 2 SR8 L 9 i DAORUIE ARG I 7 5.

HERIHMEIRE, BUHNES CTP SR A E & A =
0. 3mm [A] 4.

AT VA LN A S TR (2 AT IR B BN S 28 (19 e 22 2%

SERIN TRT BidR) , AR & 2 S 4 DR R A 5.

RGN AAT RS HIRIE,  LAB AN A 5] ) s
iR (RIAEEf e

CTP Cover Lens

o=

* |

-

CTP Sensor

™~ TFT (+PCBA)

- |

Figure 2
Support Bracket

7.3 Additional Cover Lens Mounting (Figure 3)

For the case of additional cover Lens mounting, it is
necessary to recheck with the CTP specification about
the material and thickness to ensure the functionality.

It should keep a 0.2~0.3mm gap between the cover
lens and the CTP surface..

The cover lens window should be bigger than the active
area of the CTP.It should be=0.5mm each side.

It is recommended to provide an additional support
bracket for backside support when necessary (e.g. slim
type TFT module without mounding structure). They
should only provide appropriate support and keep the
module in place.

The mounting structure should be strong enough to
prevent external uneven force or twist act onto the
module.

Cover Lens

Gasket

7.3 Bhnm (3

i MBI R ke, AR IIRE, AULERE
77 b AU 5 P A 9% s P R B FEE P 5 .

PIE R AR CTP 2R T 18] B2 FE A 0. 2~0. 3mm [A] .

LT S AR B N KT CTP B IX I8, &30 B shE X B =
0. 5mm,

SN AR T T B A RN S48 (5] 4n T 22 e 45 44 (1) 3
ATET #EHR) , AR A3 24 SO DR FE IS A B

RN AAT RS HIRIE, LAB AN A 5] ) s
iR (RIAE I e o

Gaskets

&~ e

| CTP Sensor (+Lens)

=il

S TFT (+PCBA)

Mounting Bracket (or Module's Holes)

Figure 3
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Warranty

This product has been manufactured to our company’s specifications as a part for use in your company’s general
electronic products. It is guaranteed to perform according to delivery specifications. For any other use apart from general
electronic equipment, we cannot take responsibility if the product is used in medical devices, nuclear power control
equipment, aerospace equipment, fire and security systems, or any other applications in which there is a direct risk to
human life and where extremely high levels of reliability are required. If the product is to be used in any of the above
applications, we will need to enter into a separate product liability agreement.

We cannot accept responsibility for any defect, which may arise form additional manufacturing of the product
(including disassembly and reassembly), after product delivery.

We cannot accept responsibility for any defect, which may arise after the application of strong external force to the
product.

We cannot accept responsibility for any defect, which may arise due to the application of static electricity after the
product has passed our company’s acceptance inspection procedures.

When the product is in CCFL models, CCFL service life and brightness will vary according to the performance of the
inverter used, leaks, etc. We cannot accept responsibility for product performance, reliability, or defect, which may
arise.

We cannot accept responsibility for intellectual property of a third part, which may arise through the application of our
product to our assembly with exception to those issues relating directly to the structure or method of manufacturing of
our product.
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1 Basic

CANopen is a CAN-based communication protocol. Over the CANopen master is able to
communicate with up to 127 slaves. CANopen provides SDO objects and PDO objects for
transferring data and data is stored in object dictionary. The object dictionary is like a table that
holds all network accessible data and it may be read and written to by the master.

The Smart LCD is operated as such a slave device and it uses a standard CANopen protocol (CiA
DS301 v4.02). Appendix 1 provides a description of object dictionary. It allows the adjustment of bit
rates from 10 kbit/s to 1000 kbit/s.

2 Message Transmission Format

CANopen message transmission adopts CAN base frame format (11-bit CAN-ID/COB-ID), which
consist of:
e A 11 bit COB-ID, as the unique identifier for message transmission
e Data field, data to be transmitted (0~8 bytes)
11bit 0~8 Byte
COB-ID Data

Note.
*1. Numerical data type are transferred using little-endian format.

3 Communication Type

3.1 Communication type table

Communication type Descriptions

NMT NMT is used to switch network state and control nodes, these include NMT node
control, heartbeat, and boot up.

SYNC SYNC message can be used to synchronize the PDO transmissions.

PDO PDO is used to transmit real-time data, which does not require a response from the
receiving node.

SDO SDO is used to transmit data and generates a response for each transmission.

LSS LSS message is used to configure node-ID and Bit rate.

3.2 NMT

3.2.1 Node Control

Node control is used to switch NMT state. The Node control message has the CAN message
identifier and contains 2 bytes. All CANopen slave nodes must be able to receive this message and
act upon its content.

Message issued by the master:

COB-ID Data

0 1
0x000 CS Node-ID

Note.
*1. zero if addressed at all nodes, or the specific node-ID of the single node addressed with this message.
*2. The switch NMT state descriptions:

CS Switch NMT state Descriptions
0x01 Switch to Operational
0x02 Switch to stopped
0x80 Switch to Pre-Operational
0x81 Reset application
0x82 Reset communication
URL: www.topwaydisplay.com Document Name:SMART LCD CAN Interface Reference Note Rev0.1.doc
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NMT State Dependent Communication table

Pre-Operational Operational Stopped
PDO NO YES NO
SDO YES YES NO
SYNC YES YES NO
EMCY YES YES NO
NMT YES YES YES
LSS YES NO YES

Note.
*1. Yes = executable

3.2.2 Heartbeat

Smart LCD device transmits a heartbeat message cyclically within 1017h Heartbeat Producer Time.
When 1017h is set to a non-zero value, the device sending the packet with one byte of data
indicating the NMT status.

Message issued by Smart LCD:
COB-ID Data
0x700 + Node-ID CS

Note.
*1. The default value for heartbeat producer time is 0, it can be configurable via SDO.
*2. The NMT state descriptions:

CsS NMT state Descriptions
0x04 Stopped
0x05 Operational
O0x7F Pre-Operiational

3.2.3 NMT Boot-up

The CANopen Bootup Message is sent by a CANopen device when it starts. This is done to indicate
to host device in the network that it is ready to communicate by other CANopen services.

Message issued by Smart LCD:

COB-ID Data
0x700 + Node-ID 0x00
3.3 SYNC
Message issued by the master:
COB-ID Data Length
0x80 0
Note.

*1. SYNC message can be used to synchronize the PDO transmissions.

3.4 pPDO

PDOs (Process data objects) are used to transmit real-time data, typically no larger than 8 bytes.
The transfer of PDO is performed with no protocol overhead. PDO communication is based on a
producer/consumer model, and each PDO has a unique identifier. There are two kinds of use for
PDO: data transmission “TPDO” and the data reception “RPDO”.

Smart LCD provides 4 TPDOs and 4 RPDOs, for each PDO the pair of communication and mapping
parameter is mandatory.

3.41 PDO communication parameter

The communication parameters indicate the CAN identifier that is used by this PDO, and the
triggering event that prompts the transmission of the related PDO.
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The communication parameters for receive PDOs are arranged in the index range from 1400h to
1403h and for transmit PDOs in the range from 1800h to 1803h.
PDO communication parameter table:

Index Sub_index Description Data type
00h Number of entries UINT8
01h COB-ID: TPDO/RPDO UINT32

Transmission
RPDO: 1400h 00h: acyclic Synchronous UINTS
to 1403h 02h 01h~F0h: cyclic Synchronous
TPDO: 1800h
to 1803h FEh/FFh: Asynchronous
03h Inhibit time(unit: 0.1ms) UINT16
05h Event time(unit: ms) UINT16
06h SYNC start value UINT8

If TPDQO’s transmission=0, PDO is transmitted during the next "SYNC" after a value change.

If TPDO’s transmission=1~240, PDO is transmitted for each first to 240th "SYNC" regardless of
value changes

If TPDQO’s transmission=254/255 and event time > 5ms, PDO is transmitted when every event time
milliseconds

If RPDO’s transmission=254/255, update the received data directly to the application

3.4.2 PDO mapping parameter

The mapping parameters indicate which information of the local object dictionary is supposed to be
transmitted and where the received information is to be stored. The related mapping entries are
managed in the index ranges 1600h to 1603h and 1A00h to 1A03h.

PDO mapping parameter table:

Index Sub_index Description Data type
RPDO: 1600h 0x00 Number of PDO mapping parameter UINT8
to 1603h 0x01 PDO Mapping for an application object1| UINT32
TPDO: 1A00h
to 1A03h 0x08 | PDO Mapping for an application object8 | UINT32
The following table describes the mapping parameters:
bit 31 | .. | 6] 15] ... | 8 7 | .. ] o
Description Index Sub_index Object length

Indexes and sub_index determine the location of the mapped object in object dictionary, and the
object length indicates the specific bit length of the object.

Note.

*1. One PDO can map up to 8 objects, and the total bit length of mapping objects is up to 64 bit.

*2. The communication parameter and mapping parameter of TPDO 0 have been defined, it cannot be
changed. It will transmit message containing TPK ID and page ID when touch TPK.

*3. PDO communication can be used only in operational state.

*4. PDO mapping parameters and communication parameters can be configurable via SDO.

3.4.3 TPDO communication format
Message issued by Smart LCD:

COB-ID Data
TPDO 0 : 0x180 + Node-ID 1~8 Byte
TPDO 1 : 0x280 + Node-ID 1~8 Byte
TPDO 2 : 0x380 + Node-ID 1~8 Byte
TPDO 3 : 0x480 + Node-ID 1~8 Byte

3.4.4 RPDO communication format
Smart LCD receives message issued by the master and update data to object dictionary:

URL: www.topwaydisplay.com Document Name:SMART LCD CAN Interface Reference Note Rev0.1.doc
Page: 5of 19




TOPWAY CAN Interface Reference

COB-ID Data
RPDO 0 : 0x200 + Node-ID 1~8 Byte
RPDO 1 : 0x300 + Node-ID 1~8 Byte
RPDO 2 : 0x400 + Node-ID 1~8 Byte
RPDO 3 : 0x500 + Node-ID 1~8 Byte

3.5 sbo

SDO (Service data objects) enable access to all entries of a CANopen device's object dictionary.
The SDO transmission is initiated by the client and the server replies. As a server of the SDO, if
Smart LCD receives an SDO message, it will reply an SDO response message. The response
message will indicate if the read/write was successful or not, and will provide an abort code if
unsuccessful.

SDO message format:

COB-ID Data
1 2 4 7
0x580+Node-ID/ 0 | 3 > 6
0x600+Node-ID cs Index S“(bs—l';t‘)‘;ex Data

Smart LCD support different transmission of the SDO :
e Expedited transfer (data length within 4 bytes)
e Normal (segmented) transfer (data length > 4 bytes)
e Block transfer (data length > 4 bytes)

3.5.1 Expedited transfer
Expedited transfer is used to transfer 4 bytes of data or less.

3.5.1.1 Expedited upload

COB-ID 0 1 | 2 3 4 5 6 7
Master — 0x600+Node-ID | 0x40 Index Sub - - - -
Ox4F data
- 0x4B data -
normal
Smart LCD 0x580+Node-ID | 0x47 Index Sub data - -
0x43 data - - -
abnormal 0x80 Abort code
Note.
*1. The meaning of the abort code returned is shown in Appendix 2.
*2.“-” = 0x00, the same below

3.5.1.2 Expedited download

COB-ID 0 1 2 3 4 | 5 | 6 | 7
0x23 data

Master —> 0x600+Node-ID %27 Index Sub data -
0x2B data - -
Ox2F data - - -
— normal 0x60 - - - -

0x580+Node-ID Ind Sub
Smart LCD [abnormal ode 0x80 naex ! Abort code

3.5.2 Normal (segmented) transfer

The normal (segmented) transfer allows for transmission of data bigger than 4-bytes.
SDO transfer can be split up into:

- Initiate SDO upload / download

- Upload / Download SDO segment

URL: www.topwaydisplay.com Document Name:SMART LCD CAN Interface Reference Note Rev0.1.doc
Page: 6 of 19




TOPWAY

CAN Interface Reference

3.5.2.1 Normal (segmented) upload

Initiate SDO upload

COB-ID 0 1 2 3 4 5 6
Master — 0x600+Node-ID 0x40 Index Sub - - -
— normal 0x41 Data length
Smart LCD [gbnormal 0x580+Node-ID 0x80 Index Sub Abort code
Note.
*1. Data length is number of bytes to be upload.
Upload segments
COB-ID 0 1 2 3 4 5 6
Master — 0x600+Node-ID 0x60 - - - - - -
— normal 0x00 Data
Smart LCD [gbnormal 0x580+Node-ID 0x80 Index Sub Abort code
Master — 0x600+Node-ID |  0x70 - | - - - -] -]
— normal 0x10 Data
Smart LCD [gbnormal 0x580+Node-ID 0x80 Index | Sub | Abort code
Note.
*1. the 4" bit of CS is a flip bit, transmit once for segments and flip once for bits.
Upload the last segment
COB-ID 0 1 2 3 4 5 6
Master — 0x600+Node-ID | 0x60/0x70 - - - - - -
0x01/0x11 Data
0x03/0x13 Data
0x05/0x15 Data -
— normal 0x580+Node-ID 0x07/0x17 Data - -
Smart LCD 0x09/0x19 Data - - -
0x0B/0x1B Data - - - -
0x0D/0x1D| Data - - - - -
abnormal 0x80 Index Sub Abort code
Note.
*1. the 4" bit of byte 0 is a flip bit, transmit once for segments and flip once for bits.

E.g. If 15 bytes of data are uploaded, cs of 15t segment is 0x00, cs of 2" segment is 0x10 and cs of 3™

segment is 0x0D.

3.5.2.2 Normal (segmented) download
Initiate SDO download

COB-ID 0 1 2 3 4 | 5 | 6 |
Master — 0x600+Node-ID 0x21 Index Sub Data length
— normal 0x60 - - -
Smart LCD [gbnormal 0x580+Node-ID 0x80 Index Sub | Abort| code |
Note.
*1. data length is number of bytes to be download.
Download segments
COB-ID 0 1 | 2 | 3 | 4 | 5 | 6 |
Master — 0x600+Node-ID 0x00 Data
" normal | 580+Node-ID |— X0 - | - - - -] - |
Smart LCD [gbnormal 0x80 Index Sub Abort code
Master — 0x600+Node-ID 0x10 Data
" normal | 580+Node-ID |— X0 - | - - - -] - |
Smart LCD [gbnormal 0x80 Index Sub Abort code

Note.

*1. the 4" bit of CS is a flip bit, transmit once for segments and flip once for bits.
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Download the last segment

COB-ID

0

2 | 3| 4 | 5

Master —

0x600+Node-ID

0x01/0x11

Data

0x03/0x13

Data

0x05/0x15

Data

0x07/0x17

Data -

0x09/0x19

Data - -

0x0B/0x1B

Data - - -

0x0D/0x1D

Data

«—

Smart LCD

normal

abnormal

0x580+Node-ID

0x20/0x30

0x80

Index

Sub

Abort code

Note.
*1.,

3.5.3 Block transfer

The block transfer allows for transmission of data bigger than 4-bytes. Block transfer is faster than
the segmented transfer for a large set of data.

SDO Block Transfer, which can be split up into

- Initiate block upload / Download

- Upload / Download block
- End block upload / download

3.5.3.1 Block upload
Initiate block upload:

the 4™ bit of byte 0 is a flip bit, transmit once for segments and flip once for bits.

COB-ID 0 1 2 3 4 5 6 7
Master — 0x600+Node-ID 0xA0 Index Sub N - - -
Smart normal | . 580+Node-ID — Index sup [enathl - - -
mart LCD [abnormal 0x80 Abort code
Master — 0x600+Node-ID |  OxA3 - - - - -] -] -
Note.
*1. N: number of segments per block (1~127)
*2. Length: number of transmission bytes
Upload blocks(segment 1 ~ segment N):
COB-ID 0 1 | 2 | 3| 4 | 5 | 6 | 7
«— Smart LCD 0x580+Node-ID 0x01 Data(segment 1)
«— Smart LCD 0x580+Node-ID 0x02 Data(segment 2)
«— Smart LCD 0x580+Node-ID N-1 Data(segment N-1)
«— Smart LCD 0x580+Node-ID N Data(segment N)
Master — 0x600+Node-ID |  OxA2 - - - - - -] -
Note.
*1. The master send a response at the end of each block.
Upload the last block:
COB-ID 0 1 | 2 | 3 | 4| 5 | 6 | 7
< Smart LCD 0x580+Node-ID 0x01 Data(segment 1)
«— Smart LCD 0x580+Node-ID 0x02 Data(segment 2)
< Smart LCD 0x580+Node-ID m-1 Data(segment m-1)
«— Smart LCD 0x580+Node-ID | 0x80+m Data(segment m)
Master — 0x600+Node-ID |  0xA2 - - - - -] -] -
Note.

*1. The number of segments is m.
*2. The master send a response at the end of each block.
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End block upload:

COB-ID 0 1 2 3 4 5 6 7
— normal CS - - - - - - -
Smart LCD lapnormal 2*°80*Nede-!D M0 80 Index Sub Abort code
Master — 0x600+Node-ID |  OxA1 - - - - -1 -] -
Note.
*1. CS Descriptions:
CS Descriptions
0xC1 The Number of bytes in last segment that do not contain data is 0
0xC5 The Number of bytes in last segment that do not contain data is 1
0xC9 The Number of bytes in last segment that do not contain data is 2
0xCD The Number of bytes in last segment that do not contain data is 3
0xD1 The Number of bytes in last segment that do not contain data is 4
0xD5 The Number of bytes in last segment that do not contain data is 5
0xD9 The Number of bytes in last segment that do not contain data is 6

3.5.3.2 Block download
Initiate SDO download:

COB-ID 0 1 2 3 4 5 6 7
Master — 0x600+Node-ID 0xC2 Index Sub |Length - - -
[ OxAO 0x10 - - -
< oM™ | 0x580+Node-ID —— Index Sub =
Smart LCD |abnormal 0x80 Abort code

Note.
*1. Length: number of transmission bytes
Download blocks(segment 1 ~ segment 16):

COB-ID 0 1 | 2 | 3| 4 | 5 | 6 | 7
Master — 0x600+Node-ID 0x01 Data(segment 1)
Master — 0x600+Node-ID 0x02 Data(segment 2)
Master — 0x600+Node-ID OxOF Data(segment 15)
Master — 0x600+Node-ID 0x10 Data(segment 16)
—SmartLCD | 0x580+Node-ID | 0xA2 | 0x10 | 0x10 | - - -] -] -
Note.
*1. Smart LCD send a response at the end of each block.
Download the last block:
COB-ID 0 1 | 2 | 3 | 4| 5 | 6 | 7
Master — 0x600+Node-ID 0x01 Data(segment 1)
Master — 0x600+Node-ID 0x02 Data(segment 2)
Master — 0x600+Node-ID m-1 Data(segment m-1)
Master — 0x600+Node-ID | 0x80+m Data(segment m)
—SmartLCD | 0x580+Node-ID | 0xA2 m |[oxt0| - [ - | - | - | -
Note.
*1. The number of segments is m.
*2. Smart LCD send a response at the end of each block.
End block download:
COB-ID 0 1 2 3 4 5 6 7
Master — 0x600+Node-ID CS - - - - - - -
— normal O0xA1 - - - - - - -
Smart LCD lapnormal 2*°80*Nede-!D M0 &0 Index Sub Abort code
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Note.
*1. CS descriptions:
CS Descriptions

0xCA1 IThe Number of bytes in last segment that do not contain data is 0
0xC5 The Number of bytes in last segment that do not contain data is 1
0xC9 IThe Number of bytes in last segment that do not contain data is 2
0xCD IThe Number of bytes in last segment that do not contain data is 3
0xD1 [The Number of bytes in last segment that do not contain data is 4
0xD5 IThe Number of bytes in last segment that do not contain data is 5
0xD9 IThe Number of bytes in last segment that do not contain data is 6

3.6 Lss

Smart LCD may be configured node-ID or bit timing parameters via LSS (layer setting services)
communication.

3.6.1 Switch state global service

3.6.1.1 Switch Mode Global

By switch state global service, the LSS master device shall switch all LSS slave devices in the
network into LSS waiting state or LSS configuration state.

Message issued by the master:

COB-ID 0 1

Ox7E5 0x04 Mode

Mode = 0: switch to waiting state
Mode = 1: switch to configuration state

3.6.1.2 Switch state selective service

By identify the LSS address(1018H), the LSS master device shall switch the Smart LCD into
configuration state.

The master sends messages in turn:

COB-ID 0 1 | 2 | 3 | 4 5 | 6 | 7
Ox7E5 0x40 vendor-ID 0x00
COB-ID 0 1 | 2 | 3 | 4 5 | 6 | 7
Ox7E5 0x41 product-code 0x00
COB-ID 0 1 | 2 | 3 | 4 5 | 6 | 7
Ox7ES5 0x42 Revision-number 0x00
COB-ID 0 1 | 2 | 3 | 4 5 | 6 | 7
OX7ES 0x43 serial-number 0x00

If the sending LSS address attribute equals the Smart LCD LSS address, the Smart LCD replies the
packet and switch to configuration state.

Message issued by Smart LCD:

COB-ID 0 1 2 | 3 | 4 | 5 | 6 | 71

Ox7E4 0x44 00 CiA reserved

3.6.2 Configuration services

The configuration services are used to configure the node_ID or the bit timing parameters.The
configuration services are supported only in configuration state and the Smart LCD does not support
store the configuration.

3.6.2.1 Configure node_ID service

URL: www.topwaydisplay.com Document Name:SMART LCD CAN Interface Reference Note Rev0.1.doc
Page: 10 of 19




TOPWAY CAN Interface Reference

Message issued by the master:

COB-ID 0 1
0x7E5 0x11 node-ID
Message issued by Smart LCD:
COB-ID 0 1 2 3 4 | 5 | 6 7
Ox7E4 0x11 Error code| 0x00 0x00

Error code = 0, success

Error code = 1, failure

Note.

*1. Only one LSS slave device into LSS configuration state before requesting this service.

3.6.2.2 Configure bit timing parameters service
Message issued by the master:

COB-ID 0 1 2
0x7E5 0x13 0x00 index
The following table shows the relationship between bit timing parameter(bit rate) and index
Bit rate index
1000K Bit 0
800K Bit 1
500K Bit 2
250K Bit 3
125K Bit 4
100K Bit 5
50K Bit 6
20K Bit 7
10K Bit 8

Message issued by Smart LCD:

coeebp | o | 1 | 2 | 3 | 4 | 5 | 6 | 7

Ox7E4 0x13 error code 0x00 0x00

3.6.2.3 Activate bit timing parameters service

The LSS master shall activate the bit timing as defined by the configure bit timing parameters
service.

Message issued by the master:

COB-ID 0 1 | 2

0x7E5 0x15 switch delay(ms)

The switch delay parameter shall specify the length of two delay periods of equal length, which are
necessary to avoid operating the bus with differing bit timing parameters.
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Appendix 1: Object dictionary

(1000h~1018h) - General communication objects

Index I?‘lé':; Description .Il?;;: Access M :;)p?n g Default value
1000h - Device Type UINT32 RO NO 0x00000000
1001h - Error Register UINT8 RO NO 0x00
1005h - SYNC COB ID UINT32 RW NO 0x00000080
1006h - Communication Cycle Period UINT32 RW NO 0x00000000
1008h - Manufacturer Device Name STR RO NO --
1009h - Manufacturer Hardware Version STR RO NO --
100Ah - Manufacturer Software Version STR RO NO --
1014h - Emergency COB ID UINT32 RW NO Node ID + 0x80
1017h - Producer Heartbeat Time UINT16 RW NO 0x0000
0 Identity UINT8 RO NO 0x04
01h Vendor ID UINT32 RO NO 0x00000000
1018h 02h Product Code UINT32 RO NO 0x00000001
03h Revision Number UINT32 RO NO 0x00000001
04h Serial Number UINT32 RO NO 0x00000000
1200h - SDO parameter object
Index I?]l:":; Description .II?;;Z Access M :‘R)?n g Default value
0 SDO server parameter UINTS8 RO NO 0x02
1200h 1 Client to server COB-ID UINT32 RO NO Node ID + 0x600
2 Server to client COB-ID UINT32 RO NO Node ID + 0x580
(1400h~16FFh) - RPDO Parameter objects
Index ﬁ']l:’g; Descriptionl . 'II?;;Z Access M :&?n g Default value
0 RPDO |(;Comrr;unlcatlon UINTS RO NO 0x06
1400h arameter
1 COB ID UINT32 RW NO Node ID + 0x200
2 Transmission lepe. UINT8 RW NO OxFE
0 RPDO ;Comrr;unlcatlon UINTS RO NO 0x06
1401h arameter
1 COB ID UINT32 RW NO Node ID + 0x300
2 Transmission lepe. UINT8 RW NO OxFE
0 RPDO gComrr;unlcatlon UINTS RO NO 0x06
1402h arameter
1 COB ID UINT32 RW NO Node ID + 0x400
2 Transmission lepe. UINT8 RW NO OxFE
0 RPDO gComrr;unlcatlon UINTS RO NO 0x06
1403h arameter
1 COB ID UINT32 RW NO Node ID + 0x500
2 Transmission Type UINT8 RW NO OxFE
0 RPDO 0 Mapping Parameter UINTS8 RW NO 0x08
1600h _ RPDO 0 Mapping for an
1~8 application object 1~8 UINT32 RW NO B
0 RPDO 1 Mapping Parameter UINTS8 RW NO 0x08
1601h N RPDO 1 Mapping for an
1~8 application object 1~8 UINT32 RW NO B
0 RPDO 1 Mapping Parameter UINTS8 RW NO 0x08
1602h - RPDO 1 Mapping for an
1~8 application object 1~8 UINT32 RW NO B
0 RPDO 1 Mapping Parameter UINTS8 RW NO 0x08
1603h B RPDO 1 Mapping for an _
1~8 application object 1~8 UINT32 RW NO
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(1800h~1AFF) - TPDO parameter objects

Index 2‘32; Description .P;;Z Access M :'3)?" g Default value
TPDO 0 Communication
0 Parameter UINT8 RO NO 0x06
1 COB ID UINT32 RW NO Node ID + 0x180
1800h 2 Transmission Type UINTS8 RW NO OxFE
3 Inhibit Time UINT16 RW NO 0x00C8
5 Event Timer UINT16 RW NO 0x0000
6 SYNC start Value UINT8 RW NO 0x00
TPDO 1 Communication
0 Parameter UINT8 RO NO 0x06
1 COB ID UINT32 RW NO Node ID + 0x280
1801h 2 Transmission Type UINTS8 RW NO OxFE
3 Inhibit Time UINT16 RW NO 0x00C8
5 Event Timer UINT16 RW NO 0x0000
6 SYNC start Value UINT8 RW NO 0x00
TPDO 2 Communication
0 Parameter UINT8 RO NO 0x06
1 COB ID UINT32 RW NO Node ID + 0x380
1802h 2 Transmission Type UINTS8 RW NO OxFE
3 Inhibit Time UINT16 RW NO 0x00C8
5 Event Timer UINT16 RW NO 0x0000
6 SYNC start Value UINT8 RW NO 0x00
TPDO 3 Communication
0 Parameter UINT8 RO NO 0x06
1 COB ID UINT32 RW NO Node ID + 0x480
1803h 2 Transmission Type UINT8 RW NO OxFE
3 Inhibit Time UINT16 RW NO 0x00C8
5 Event Timer UINT16 RW NO 0x0000
6 SYNC start Value UINT8 RW NO 0x00
0 TPDO 0 Mapping Parameter UINT8 RW NO 0x08
TPDO 0 Mapping for an
1A00h 1 application object 1 UINT32 RW NO 0x25002740
~ TPDO 0 Mapping for an _
2~-8 application object 2~8 UINT32 RW NO
0 TPDO 1 Mapping Parameter UINTS8 RW NO 0x08
1A01h - TPDO 1 Mapping for an
1~8 application object 1~8 UINT32 RW NO B
0 TPDO 2 Mapping Parameter UINTS8 RW NO 0x08
1A02h - TPDO 2 Mapping for an _
1~8 application object 1~8 UINT32 RW NO
0 TPDO 3 Mapping Parameter UINT8 RW NO 0x08
1A03h - TPDO 3 Mapping for an _
1~8 application object 1~8 UINT32 RW NO
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(2000h~24FFh) - Integer Variable

Index I?‘lé':; Description .ll?;;z Access M :'3)?" g Default value
2000~ 0 Number of string variable UINTS8 RO NO 0x02
21FFh 1~2 string variable STR RW YES -
2200~ 0 Number of 16bit Integer variable | UINT8 RO NO 0x80
22FFh | 1~128 16bit Integer variable UINT16 RW YES 0
2300~ 0 Number of 32bit Integer variable | UINT8 RO NO 0x40
23FFh 1~64 32bit Integer variable UINT32 RW YES 0
2400~ 0 Number of 64bit Integer variable | UINT8 RO NO 0x20
24FFh 1~32 64bit Integer variable UINT64 RW YES 0
The following table gives an overview over the relationship between Index-Sub Index and the Smart
LCD Address space
Index Index - Sub_index Smart LCD Address space Variable Type
2000-01h 0x000000
2000-02h 0x000080
2001-01h 0x000100
VP_STR
2000~21FFh 2001_-02h 0x00_01 80 (string variable)
21FF-01h 0x01FF00
21FF-02h 0x01FF80
2200-01h 0x080000
2200-02h 0x080002
2200-80h 0x0800FE VP_N16
2200~22FFh : : (16bit Integer
22FF-01h 0x08FF00 variable)
22FF-02h 0x08FF02
22FF-80h 0x08FFFE
2300-01h 0x020000
2300-02h 0x020004
2300-40h 0x0200FC VP_N32
2300~23FFh : : (32bit Integer
23FF-01h 0x02FF00 variable)
23FF-02h 0x02FF04
23FF-40h 0x02FFFC
2400-01h 0x030000
2400-02h 0x030008
2400-20h 0x0300F8 VP_N64
2400~24FFh : : (64bit Integer
24FF-01h 0x03FF00 variable)
24FF-02h 0x03FF08
24FF-20h Ox03FFF8
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2500h - System Register Variable

Index Description Data type Access PDO Mapping Default value
2500h Register Variable -- -- - --
System register variable
Sub_Index Description Data type Access PDO Mapping Default value
01h Page ID UINT16 WO YES --
Display a pre-stored TML file(page), value = 0~999
Sub_index Description Data type Access PDO Mapping Default value
02h Current Page ID UINT16 RO YES --
The current page ID
Sub_index Description Data type Access PDO Mapping Default value
03~0Ah Timer Ctrl 0~7 UINT8 RW YES 0
0 = stop the timer
1 = count down , time down to 0x00000000
3 = count up, time up to OXx7FFFFFFF
Sub_index Description Data type Access PDO Mapping Default value
0Bh RTC INT56 WO YES 0
Byte Descriptions
0 RTC - Year, Value = 0~99(2000~2099)
1 RTC - Month, Value = 1~12
2 RTC - Day, Value = 1~31
3 RTC - Hour, Value = 0~23
4 RTC - Minute, Value = 0~59
5 RTC - Second, Value = 0~59
6 RTC - Set, Value = 1, SYNC the time
E.g.
Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6
0x18 0x01 0x01 0x08 0x20 0x0A 0x01
the time is 2024-01-01 08:32:10
Sub_index Description Data type Access PDO Mapping Default value
0Ch USB Access Lock STR WO YES --

Value = password, Unlock the USB drive with pre-s

tored password

Sub _index

Description

Data type

Access

Default value

0Dh

Select project folder

UINT8

RW

PDO Mapping
YES

Project ID = 0~9
0: System execute the default project “THMT”
1~9: System execute the project “THMT01"~"THMT09”

Sub_index Description Data type Access PDO Mapping Default value
OEh Read project folder ID UINT8 RO YES --

Read the current project

Value = the current project ID

Sub_index Description Data type Access PDO Mapping Default value
OFh Format the U drv UINT32 WO YES --

0xA55AAA55 = format the USB drive.

All the files (include the security lock file) will be erased

Sub_index Description Data type Access PDO Mapping Default value
10h Reset UINT32 WO YES --

0xA55AAA55 = restart the Smart LCD

Sub_index Description Data type Access PDO Mapping Default value
12h Buzzer UINT16 RW YES --

Buzzer touch sound control, sounding time length (in 10ms), value = 0~63, 0x00=disable

Sub_index Description Data type Access PDO Mapping Default value
13h Backlight UINT8 WO YES --

Backlight brightness setting, value = 0~64

Sub_index Description Data type Access PDO Mapping Default value
14h ScreenSaver Backlight UINTS8 RW YES --

Screen Saver backlight brightness setting, value = 0~64
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Sub_index Description Data type Access PDO Mapping Default value
15h Screen Saver Page UINT16 RW YES --

Screen Saver display Page, value = 0~999

Sub_Index Description Data type Access PDO Mapping Default value
16h Screen Saver Timer1 UINT16 RW YES --
17h Screen Saver Timer2 UINT16 RW YES --

Screen saver delay time, value = 0~65535

Sub_index Description Data type Access PDO Mapping Default value
18h Real time backlight UINTS8 RO YES --

Real time backlight brightness, value = 0~64

Sub_index Description Data type Access PDO Mapping Default value
19h Multi_Language UINT8 RW YES 0x00

Multi_Language ID, the value is the language ID of the display

Sub_index Description Data type Access PDO Mapping Default value
1Ah Udisk Update Mode UINT8 RW YES 0x00

O=Default(display update Ul)

1=No files, not display update Ul

2=0nly starting within 4s, always displaying updated Ul
3=0Only starting within 4s, no files, not display update Ul
4=Disable update

Sub_index Description Data type Access PDO Mapping Default value
1Bh TTF space set UINT8 RW YES 0x00

Reserved

Sub_index Description Data type Access PDO Mapping Default value
1Ch Country Code UINTS8 RW YES 0x00

Country Code table

Country Code Descriptions Country Code Descriptions
1 USA 7 Sweden
2 France 8 Italy
3 Germany 9 Spain
4 UK 10 Japan
5 Denmark | 11 Norway
6 Denmark I -- --
Sub_index Description Data type Access PDO Mapping Default value
1Dh Code Page UINT8 RW YES 0x00
Code Page table
Code Page Descriptions Code Page Descriptions
0 65001 (UTF - 8) 12 1252 (ANSI - Latin I)
1 437 (OEM - United States) 13 1253 (ANSI - Greek)
2 737 (OEM - Greek 437G) 14 1254 (ANSI - Turkish)
3 852 (OEM - Latin 1I) 15 1255 (ANSI - Hebrew)
4 860 (OEM - Portuguese) 16 1256 (ANSI - Arabic)
5 863 (OEM - Canadian French) 17 1257 (ANSI - Baltic)
6 865 (OEM - Nordic) 18 1258 (ANSI - Viet Nam)
7 866 (OEM - Russian) 19 Gb2312
8 874 (ANSI/OEM - Thai) 20 GBK
9 932 (ANSI/OEM - Japanese Shift JIS) 21 ECU KR
10 1250 (ANSI - Central Europe) 22 Big5
11 1251 (ANSI - Cyrillic) -- --
Sub_index Description Data type Access PDO Mapping Default value
1Eh ISCNor EN UINTS8 RW YES 0x00
PIP Chinese keyboard input is Chinese Input or English Input
0 = Chinese
1 = English
Sub_index Description Data type Access PDO Mapping Default value
1Fh PIP Key Board state UINT8 RO YES 0x00

0 = PIP Key Board is not used
1 =PIP Key Board is using

Sub_index Description Data type Access PDO Mapping Default value
20h Screen touch state UINT8 RO YES 0x00
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0 = screen is not touched

1 = touching the screen

Sub_index Description Data type Access PDO Mapping Default value
21h Touch coordinate X UINT16 RO YES 0x0000

The value is the last touch coordinate X

Sub_index Description Data type Access PDO Mapping Default value
22h Touch coordinate Y UINT16 RO YES 0x0000

The value is the last touch coordinate Y

Sub_index Description Data type Access PDO Mapping Default value
23h Touch TPK ID UINT16 RO YES 0x0000

The value is TPK ID of the last touch, if value = OxFFFF, TPK has never been touched

Sub_index Description Data type Access PDO Mapping Default value
24h page ID of TPK UINT16 RO YES 0x0000

The value is page ID of TPK that recently touch

Sub_index Description Data type Access PDO Mapping Default value
25h TPK touch state UINT8 RO YES 0x00

If value = 0, no touch

If value > 0, touch down

Sub_index Description Data type Access PDO Mapping Default value
26h VP address UINT32 RO YES --

The value is VP address of TPK that recently touch

Sub_index Description Data type Access PDO Mapping Default value
27h Return parameter INT64 RO YES --

The value is the return parameter of TPK that recently touch
ByteO = response code (0x77/0x78/0x79)

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5~7
0x77 AddrO(LSB) Addr1 Addr2 Addr3(MSB) 0x00
0x78/0x79 page ID L page ID H TPKID L TPKID H 0x00

0x77: Select the “True” options for TPK Properties - “Input VP Return”.

0x78: Touched release Key_ID defined, select the "Up” option for TPK properties - “Return Value”.
0x79: Touched down Key ID defined, select the “Down” option for TPK properties - “Return Value”.
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2501h - VP_G16 Variable

Index Description Data type Access PDO Mapping Default value
2501h VP_G16 Variable -- -- YES 0x04
16 bit graph Variable
Sub_index Description Data type Access PDO Mapping Default value
01h VP_G16 address UINT32 RW YES 0x060000
The graph variable address, value = 0x060000~0x07FFF8
Sub_index Description Data type Access PDO Mapping Default value
02h Graph range length UINT16 RW YES 0x0000
The value is graph length and the range is start with VP_G16 address
Sub_index Description Data type Access PDO Mapping Default value
03h Offset UINT16 RW YES 0x0000

If the value < graph range length, wr

self-incrementing

If the value = graph range length, write graph value to the last position(address + graph range length) of

VP_G16 array with rotation effect

te graph value to VP_G16 address (address + Offset) and the value is

Sub index

Description

Data type Access

PDO Mapping

Default value

04h

Graph value

UINT16 RW

YES

0

If the value is update, it will write graph value to VP _G16 address, value = 0~65535
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Appendix 2: SDO abort code

Abort code name
0503 0000h Toggle bit not alternated
0504 0000h SDO protocol timed out
0504 0001h Client/Server command specifier not valid or unknown
0504 0002h Invalid block size(block mode only)
0504 0003h Invalid sequence number(block mode only)
0504 0004h CRC error(block mode only)
0504 0005h Out of memory
0601 0000h Unsupported access to an object
0601 0001h Attempt to read a write only object
0601 0002h Attempt to write a read only object
0602 0000h Object does not exist in the object dictionary
0604 0041h Object cannot be mapped to the PDO
0604 0042h The number and length of the objects to be mapped would exceed PDO length
0604 0043h General parameter incompatibility reason
0604 0047h General internal incompatibility in the device
0606 0000h Access failed due to an hardware error
0607 0010h Data type does not match, length of service parameter does not match
0607 0012h Data type does not match, length of service parameter too high
0607 0013h Data type does not match, length of service parameter too low
0609 0011h Sub-index does not exist
0609 0030h Invalid value for parameter (download only)
0609 0031h Value of parameter written too high (download only)
0609 0032h Value of parameter written too low (download only)
0609 0036h Maximum value is less than minimum value
060A 0023h Resource not available: SDO connection
0800 0000h General error
0800 0020h Data cannot be transferred or stored to the application
0800 0021h Data cannot be transferred or stored to the application because of local control
Data cannot be transferred or stored to the application because of the present
0800 0022h device state
0800 0023h Object dictionary dynamic generation fails or no object dictionary is present (e.qg.
object dictionary is generated from file and generation fails because of an file error)
0800 0024h No data available
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