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Foreword

Notational Conventions

The following categorized signal words with defined meaning might appear in the manual.

Signal Words Meaning
Indicates a high potential hazard which, if not avoided, will result
DANGER in death or serious injury.
Indicates a potential risk which, if not avoided, could result in
A property damage, data loss, lower performance, or unpredictable
CAUTION
result.
“ *\ ANTISTATIC Indicates static sensitive equipment.
DANGER! Indicates High volt d
ELECTRIC SHOCK ndicates High voltage danger.
(@ﬂ TIPS Provides methods to help you solve a problem or save you time.
] Provides additional information as the emphasis and supplement
NOTE
to the text.




V bVl aY ol tviritil
sau<r
Building Blocks of Communication TRDP-UART Datasheet
Table of Contents
o] =T o] o PSPPSR PP PP |
T OVEIVIEW. ...ttt ettt e e ekttt e oo ek bt e e ook b et e e e s b e e e e e oas b e e e e e ambe et e e aanb e e e s eanbeeeeeanreeeeaan v
I g oo [ Tex i o] o I PP P P UOPPTPPPPP v
T2 FEAUIES ...ttt e e oo e e e e et e e e e e e s bbb e e e e e e e e e e e nnbb e e et e e e e e e annbrrreeaaaeean v
(G Y o] o] [Ter=1 (o] o =TT U PP P UOPPTPPPTP v
1.4 Order INfOrMAtION ... ...oii ettt e e s e st e e e e s nbe e e e e aneeee s v
1.5 Technical SPeCIfiCAtIONS .......coiuiiii e e e are e e Vv
1.6 MEChANICAl DAta ........c.ceeiiiiiiie et e e e e e e e e e e e e e e e e e e nnnreeeaaae s Vi
2 Hardware and Physical INterfaces...............c..oviiiiiii i e Vil
P I Y o] o1 =T Lo ST OPPPPPPPT VI
P I B R [T [or= 1 (o] TP PP OPPRPPPPT VIl
2.3 X1: 1x10 2.0mm PitCh CONNECION .....eeiiiiiie e e VI
2.4 X2: 1x10 2.0mm Pitch CONNECION ......eiiiiiiiei s VI
2.5 Ethernet Interface DeVEIOPMENT .........cooiiiiiiiiiiii e nreeee s IX
D Tt Y i 23 @7 1 1= o1 (o RSP RR IX
2.5.2 REFErENCE CirCUIL......cii ittt et e e e st e e e snnneee s IX
3 System and Configuration ... ————— X
3.1 FUNCHON DIGGram .....coc ittt s e e e s e e e s anneeeeeae X
3.2 Module CoNfIQUIALION ........uiiiiiiiii ettt e bt e st e snneeenneeea X
3.2.1 Static CoNfIQUIAtioN .........oiiiiiiiiie e X
3.2.2 Dynamic ConfiQUIation ..........cooouiiiiiiiiiie e Xl
K ] v 1o (0 oI (0T =T RS PRPRR Xl
4 yacer-DMS Configuration Management..................oooiiiiiiiie e Xl
4.1 Get configuration management software yacer-DMS ...........cccccoiiiiiiiiiiiin e XII
4.2 Building Configuration ENVIFONMENT ..........oooiiiiiiii e Xl
4.2.1 Connect Management Computer to TRDP-UART .........cooiiiiiiiiiiiiiiie e Xl
4.2.2 Select & Open Configuration Serial POrt...........cccooiiiiiiiiii e, Xl
4.3 Main WIndow Of YacCer-DIMS ...........oo ittt XV
] = 11y oz | =T o o] o SRR XV
g B 0o g Yo I = 1 = RS S XV
4.4.2 Receive & Transmit Indication Panel.............occcoiiiiiiiiii e XV
4.4.3 InfOrmation PAnEL...........c.uuiiiiiiiiie ettt e XV
4.5 CONfIGUIE DEVICE. .....oiiiiiiiiiie ittt ettt ettt st e ab e e s be e e sbe e e snbeeennneeens XVI
4.6 Interface ConfIQUIatioN...........c.eii ittt s naeee e XVII
4.6.1 FUNCLION DESCHIPHION ...ttt e e e e e e e eeeeeeeaeeas XVII
4.6.2 Ethernet Interface OPtioNS.........cviiiiiiiiiiiiie e enrae e e enes XVII
R A U N I @ o3 (o] o T SRS XVII
4.6.4 Startup Command Waiting Time Configuration .............cccoceeiiiiiiiiinien e XVII
4.7 TRDP PD Receive Configuration...........oceio it XVIII
4.8 TRDP PD Send Configuration ...........ccooiiiiiiiiiii e XVIII
4.9 Firmware Version UPGrade ..ottt XIX




au<r il
Building Blocks of Communication TRDP-UART Datasheet
e B S = 1 A oo =T - PSR XIX
4.9.2 SeleCt VErsion File..........uuuiiiiieii et r e e e e e eee e e s XIX
4.9.3 Complete UPGrade...........uuiiiiieiiiiiiiiiiiiee ettt e e e e e e e s s s e e e e e e e snannraeeeeaeeeas XIX
4.9.4 Confirm UPQGrade ........ccuuiiiiiiee ettt e e e e e e e s e e e e e e e raraeaaeen XX
4,10 REDOOT DEVICE. ...ttt e e e e e e st e e e e e e e s e s nntaneeeeeeeeannnreenees XX




saC iU
Building Blocks of Communication TRDP-UART Datasheet

1 Overview

1.1 Introduction

The Yacer TRDP-UART micro embedded communication module provides one 100M Ethernet
PHY interface, one UART extension interface and optional CAN interface. Implement protocol
conversion between TRDP protocol, serial port or CAN bus.

30x35 mm micro size, 2.0mm pin interface. +3.3V power supply, low power consumption.
Industrial wide temperature, suitable for embedded applications.

1.2 Features

One 10/100M Ethernet PHY, supporting TRDP and UDP;
One UART expansion serial port;

Optional one CAN bus interface;

+3.3V power supply, low power consumption;

Small size, Industrial wide temperature.

1.3 Applications

Protocol conversion between TRDP and UART;

Protocol conversion between TRDP and CAN bus interface;
Train Control and Management System (TCMS);

Train Communication Network (TCN);

Embedded application and development.

1.4 Order Information

Model Ethernet Interface | Expansion Interface

TRDP-UART-200 1 x10/100M PHY UART

TRDP-UART-200C 1 x10/100M PHY UART + CAN
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1.5 Technical Specifications

CAN Interface

Item Parameters Details

Number 1 x 100M PHY
Ethernet

Rat 100 M full |
Interface ate 00 Mbps full duplex

Protocol TRDP PD

Level standard 3.3V LVCMOS
UART Duplex type full-duplex, half-duplex
Interface piextyp piex. P

Baud rate <1 Mbps

Level standard 3.3V LVCMOS

Working mode

CAN 2.0A, CAN 2.0B, ISO 11898

Baud rate <921.6 kbps
Power Power Supply +3.3VDC
Requirements Power consumption | < 1W
Connector 2.0 mm pin connector
Mechanical
. Dimensions 30 mm x 35 mm
Characteristics
Weight <15¢g
Operatin
perating 40 ~ +85C
temperature
Operatin Storage
perafing 9 40 ~ +85C
Environment temperature

Operating humidity

5 ~95% RH (no condensation)




V b Y oY ol briritis
sacor Ui

Building Blocks of Communication

TRDP-UART Datasheet

1.6 Mechanical Data
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2 Hardware and Physical Interfaces

2.1 Appearance

The top and bottom view of TRDP-UART are as follows, and the signals are drawn out through

connector X1 and X2.

X3 is the special DMS-UART configuration interface used to connect the DMS-UART-8P
configuration cable and configure it online through the management computer’'s USB interface.

2.2 LED Indicators

Item

Description

RUN

Running indicator, green light flashing during normal operation

ALM

Alarm indicator

command

e Initialization phase blinking: waiting for the host computer configuration

e Normal operation status off: the device is working normally
¢ Normal operation status on: device failure

PWR

Power indicator, always on after power on

2.3 X1: 1x10 2.0mm pitch connector

Pin Name Type Description
1 VCC3V3 [ Power input, +3.3VDC
Modul i ive low. Module has POR
5 RESET IN | odgeresgt input, active ow. odule has PO
- function, pins can be left floating
3 NC Standby, must be left floating
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Pin Name Type Description
4 UART_TxD 0] Serial port data transmit
5 UART_RxD I Serial port data receive
Serial port transmit enable, active high, for half
6 UART_TX_EN 0o
duplex
7 AUX UART_TxD @] Auxiliary serial port data transmit
8 AUX_UART_RxD I Auxiliary serial port data receive
9 AUX UART TX EN | © Auxiliary serial port transmit enable, active high,
- - = for half duplex
10 GND Signal ground

2.4 X2: 1x10 2.0mm pitch connector

Pin Name Type Description

1 GND Signal ground

2 CAN_RX I CAN interface data receive

3 CAN_TX 0] CAN interface data transmit

4 NC Standby, must be left floating

5 LED_ETH Ethernet Link/Act indication,driving LED positive

Ethernet PHY interface Tx+, external network
transformer required
Ethernet PHY interface Tx-, external network
transformer required
Ethernet PHY interface Rx+, external network
transformer required
Ethernet PHY interface Rx-, external network
transformer required

6 ETH_TX+

7 ETH_TX-

8 ETH_RX+

9 ETH_RX-

10 GND Signal ground
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2.5 Ethernet Interface Development

2.5.1 M12 Connector

The train Ethernet interface uses the M12 connector (D-type coded hole) of IEC 61706-2-101
standard. The socket front view and pins are defined as follows:

Pin Description
@
1 TD +
2 RD + ©
@ (o o) &
3 TD - O
4 RD - (4)

2.5.2 Reference Circuit

J1

afeofra] =

R =

T D1
1 8
ETH_TX+ 1 1:1
X
15 P H
5 3 é laant
£ . e " = -
) 1uF/25V
402C-5 3 4 5
ETH, TX- LC03-3371BT
o v
H—— nc e
ETH_RX~+ 6 1:1
D2
g R 11 1 8
7 o
2 _—
k2 ——— . b =4
1uF/25V
402C-S 8 3 | &
ETH_RX- 4 5
HX1188NL s LC03-3371BT
R1 75R
RZ_ A ATER
c3
= 1000pF/2kV
GND_EARTH
LED1
LED_ETH_ACT/LINK R3 330R ﬁ” I||,

LED0G03_GREEN

conn_m12
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3 System and Configuration

3.1 Function Diagram

The TRDP-UART system implements the data conversion between TRDP and UART as shown

in the following diagram.

e TRDP Send: The host computer sends data to the UART interface of TRDP-UART through
the serial port, and the TRDP-UART converts to TRDP PD data and sends it out through

Ethernet;

o TRDP Receive: TRDP-UART will receive the subscribed TRDP PD data from the Ethernet
port and forward it to the host computer via the UART interface.

TRDP PD Data Host

Configuration Command

computer

TRDP-UART
Subscribed TRDP PD Data R
TRDP Published TRDP PD Data UART-
PPP
TCP/IP
Ethernet DMS-UART UART
Interface Interface Interface
TRDP Bus
«— DMS-UART-8P

USB

Configuration cable

Configure computer
yacer-DMS

For reliable data transmission with the host computer through the UART interface, the TRDP-
UART uses the UART-PPP protocol to encapsulate the data.

For the UART-PPP library and data command format required for the software development of
the host computer, please contact the manufacturer's technical support.

3.2 Module Configuration

TRDP-UART provides a variety of easy and flexible configuration functions to meet the different
application scenarios of users.

3.2.1 Static Configuration

The TRDP-UART module has internal FLASH memory to save the configuration. When the
module is in normal running operation, the user can configure the TRDP-UART using the

following methods:
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e Interactive configuration via the DMS-UART interface using the yacer-DMS configuration
management software;
e The host computer gives the configuration commands through the UART interface.

The new configuration generated by the above method is saved in FLASH and the configuration
takes effect after the module is rebooted.

3.2.2 Dynamic Configuration

When the module is powered up, the UART interface is initialized with the baud rate parameters
saved in FLASH (factory default 115200bps) and waits for a configuration command from the
host computer.

If a legitimate configuration command is received within the waiting time window, the TRDP-
UART is initialized with the configuration parameters carried by the command. If the
configuration command is not received within the timeout, the TRDP-UART is initialized with the
configuration saved in FLASH.

The size of the wait time window is 5 seconds by default and can be modified by static

configuration. If the window is set to 0, the configuration is initialized by loading directly from
FLASH.



VY o ¥ o odvpisiy
L= 1% —
Building Blocks of Communication TRDP-UART Datasheet

3.3 Startup Process

Power on start

\ 4
Initialize the UART interface with
the baud rate saved in FLASH

UART receives Yes

command?

A 4

Initialize system with the

configuration command

Startup command

waiting timeout?

Initialize system with the

configuration saved in flash

A 4

Normal operation <
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4 yacer-DMS Configuration Management

4.1 Get configuration management software yacer-DMS

The user can obtain a compressed package yacer-DMS.zip of configuration management
software in the following ways:

e In the “Softwares” directory of the accompanied U disk of TRDP-UART;

e Software channel on the official website (www.yacer.com.cn).

As the free-installation application software, unzip yacer-DMS.zip, enter the working directory
and doubile click the file yacer-DMS.exe to run.

4.2 Building Configuration Environment

4.2.1 Connect Management Computer to TRDP-UART

Connect the special DMS-UART interface (X3) of TRDP-UART to the USB interface of the
computer with the DMS-UART-8P configuration cable.

4.2.2 Select & Open Configuration Serial Port

When DMS-UART-8P configuration line is connected to the management computer USB
interface, the computer will add a USB simulation serial port.

Click the “Interface” button on the toolbar to pop up the “Host Interface for DMS” configuration
dialog. Enter the “Serial” page, select the serial port of the computer connected to TRDP-UART
from the drop-down list, and click “Open Serial” button.


http://www.yacer.com.cn/
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| Interfacel Confiz Test Reboot Upgrade View Stay on top Help Ping Chinese
Alia:
Host Interface for DMS ? X
Ethernet Serial
Select serial port for DMS: Refresh
| o |COH8 '||Open Serial I
Refrash
[0]:4
M

If the serial port is successfully opened, the status is as follows:

CoMa

Serial Opened

Host Interface for DMS ? x
Ethernet Serial
Select serial peort for DMS: Eefresh

Close Serial

0K

4.3 Main Window of yacer-DMS

The following figure is the main interface of the configuration management software, which can
be divided into three parts:

e Toolbar: Functional operation buttons;
e Device List: Displaying the basic information and operation status of online devices;
e  Statistical Report: Displaying the receive/transmit indication & statistics, and device details.
yacer-DMS Configuration Management Software v2023.1222 — | =
Interface Config Test Reboot Upsrade View Stay on top Help Ping Chinese Toolbar
Status Model S/N IP Address Alias
1 OK TRDP-UART-200 8Y23C06983 192.168.2.200
Device List
TRDP-TART-200 Eeport Clear

<

v TRDP-UART-200 Information

Extended Interface
UART:Tx=0,Rx=0
AUX:Tx=0,Rx=0

upp
Tx=0
Rx=0

DMS Service

Tx Rx
Running time: 1Th 7m 40s
TROP O O Device S/N: 8Y23C06983  IP Address: 192.168.2.200
UART O O Hardware Version: 2.2 Firmware Version: 2024.0116.3210
v TRDP = V3.0.24.26
Aax O O Tx=0 Statistical Report
Rx=0
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4.4 Statistical Report

The statistical report has three panels: control panel, receive/transmit indication panel and
information panel.

4.4.1 Control Panel

TRDP-UART—-200 Eeport Clear

Control Widget Function

| Clear Clear the statistical report

4.4.2 Receive & Transmit Indication Panel

e Tx: The interface sends a frame of data, corresponding Tx indicator Tx Rx
blinks once; IROP O
e Rx: The interface receives a frame of data, corresponding Rx indicator -
blinks once. UART O O
AUX (] [

4.4.3 Information Panel

The right side of the statistical report is the information panel, which can display the following
contents:

e Device information: Running time, S/N and Version number;

TRDP: TRDP protocol transceiver statistics;

Extended Interface: Receive/transmit statistics of UART and CAN ports;

UDP: UDP transceiver statistics;

DMS Service: DMS message receive/transmit statistics.
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4.5 Configure Device

Click the ‘Config’ button on the toolbar or double-click the selected device in the device list,
yacer-DMS pops up the configuration dialog. According to the interface and function, the dialog
divides the configuration items into several configuration pages.

Config: TRDP-UART-200 S/N 8Y23C06983 ? X

Interface TREDF FD Eeceive TEDF PD Send

Ethernet

IP Address Subnet Mask Default Gateway Speed DMS
ETH  192.168.2.200 255.255.255.0 0.0.0.0 100M Full-duplex Support

Extended Interface

UART a
Working Mode |UART-PPP ~
Duplex Mode | Full-Duplex v

Baudrate (bps) 115200

Data Bits: 8
Parity Bits: None
Options Stop Bits: 1
(Double-click) CRC: Enable
Rx FCS: Discard ~
Startup command walting: |5 seconds  TRDF FD UDP Fort: |0 | (0 = default)
Export Eestore Defaults ipply and Eeboot Cancel

The bottom of the dialog box includes the following operation buttons:

Button Function
—Impnrt Open the configuration file, read the configuration parameters refresh the
configuration dialog
Export Exp.ort configuration parameters from the configuration dialog to a file for
saving

IResture Ilefaultsl Refresh the configuration dialog with the factory paramters

Write the configuration parameters in the dialog to the deivce, and restart

hpply and Reboot
I T O i I the device to make the configuration take effect

| Cancel Cancel current configuration operation
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4.6 Interface Configuration

4.6.1 Function Description

This page is used to configure the operating modes and parameters of the Ethernet interface
and serial port.

4.6.2 Ethernet Interface Options

Configure the IP address, subnet mask and default gateway for the Ethernet interface here.
Because TRDP runs in the network port, Ethernet is forced to set to 100M full duplex mode.

If the DMS column 'support' check box is checked, yacer-DMS is allowed to configure and
manage TRDP-UART through Ethernet interface.

Ethernet

IP Address Subnet Mask Default Gateway Speed DMS
ETH 192.168.2.200 255.255.255.0 0.0.0.0 100M Full-... []Suppoﬂ

4.6.3 UART Options

Communication between TRDP-UART and host PC via UART interface. Since UART sends and
receives the character stream without head and tail. In order to transmit a packet, a UART-PPP
frame is constructed by adding Ox7E as the start and end marks at the beginning and end of the
packet, and inserting a frame check sequence.

Extended Interface

UART
Working Mode |UART-PPP ~

Baudrate (bps) 115200

Data Bits: 8

Parity Bits: None
Options Stop Bits: 1
(Double-clicky CRC: Enable

Rx FCS: Discard
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4.6.4 Startup Command Waiting Time Configuration

Users can set the startup command waiting time to adjust the dynamic configuration time window.

Startup command walting: |5

| seconds

4.7 TRDP PD Receive Configuration

This page can configure up to 16 TRDP subscription PD entries and supporting multicast

reception.

Interface

TRELP FD Subscribe

TRLF FD Receive

TRDF PD Send

1

Enable

€ enable
€ enable

¥ disable

T enable

¥ disable

TRDP Rx
COMID

~ 1000

~ 1001

R

¥ disable |

¥ disable

L%

v

0

0

TRDP Rx &
Multicast

0.0.0.0
224.10.10.10
0.0.0.0
0.0.0.0
0.0.0.0

0.0.0.0

4.8 TRDP PD Send Configuration

TRDP-UART receives data from the host computer through the UART interface, refreshes the
PD buffer of the TRDP protocol, and then sends PD data periodically according to the PD release

configuration, whose destination address can be unicast, multicast or broadcast.

Interface

TRDF FD Fublish

TRDP PD Receive

TRIF FD' Send

Enable TRDP Tx TRDP Tx TF?‘.DP.TX “
COMID Interval(ms) Destination IP
1 @ enable ~ 2001 100 192.168.2.80
2 @enable -~ 2002 100 192.168.2.255
3 @enable ~ 2003 100 255.255.255.255
4 @enable ~ 2004 100 224.20.20.20
5 | & disable ~ 0 0 0.0.0.0
£ | % disable  ~ 0 n nnon hd
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4.9 Firmware Version Upgrade

4.9.1 Start Upgrade

Click the “Upgrade” button on the toolbar to pop up the version upgrade dialog, and then click

the “Start” button.

Clear

Interface Config Test Reboot |Upgrade I View Stay on top  Help Ping Chinese
Status Model S/N IP Address Alias
1 OK TRDP-UART-200 8Y23C06983 192.168.2.200
Version Upgrade: 192.168.2.200 S/N 8Y23C06983 ? x
File Size: bytes
TRDP-UAR Send: legries
T, brtes
TROP O
Status:
UART O i . .
lease click the “Start” button to upgrade!
AUX O

4.9.2 Select Version File

Pop up the “Select version file” dialog, and find the folder where the latest firmware version is
stored, select the corresponding file, and click “Open” to start the update.

Select version file

« S « Pool (F3) *» Firmware

HiH - FEWHE
= =7
W =m|m
L. System (C:)
- Work (D:)

] ye-3210.bin

= Doc (E)
w Pool (F?)
v £

A e

Stop

X

v~ 0O O 1T Firmware 8%
= W @
R EHE 2EFY |

2024/1/1616:19 BIN 3z4%

TS (N): [ye-3210.bin

V| Version file (yc-3210.bin) ~

4.9.3 Complete Upgrade

When the page displays “Version upgrade is complete” status, it indicates that the version

upgrade is completed.
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Version Upgrade: 192.168.2.200 S/N 8Y23C06983 ? X
File Size: ‘ L‘E—:EIEI ‘ bytes
Send: ‘ L‘E—:EIEI ‘ bytes
Receive: ‘ L‘E—:EIEI ‘ bytes
Status:

Yersion upgrade complete. The ner version take effect
after reboot!

F:/Firmware/vc—3210. bin open successfully Start
Version flle read successfully: 48756
Version file upleading. ..
Initializing FLASH BANE E... Stop
Version file upload complete

411 data is received and programmed successfully
Version file CRC check succeeded

Version upgrade is complete!

4.9.4 Confirm Upgrade

After the upgrade is completed, power up the device again, observe the version information in
the statistical report, and determine whether the new version is successfully updated by the
version date.

v TRDP-UART-200 Information
Running time: 1Th 21m 56s
Device S/N: 8¥23C06983 IP Address: 192.168.2.200
Hardware Version: 2.2 Firmware Version: 2024.0116.3210

4.10 Reboot Device

Click the “Reboot” button on the toolbar to pop up the device reboot dialog, and then click the
“Reboot” button to reboot the device.

Interface Confiz Test Upgrade View Stay on top Help Ping Chinese
Status Model S/N IP Address Alias
1 OK TRDP-UART-200 8Y23C06983 192.168.2.200
192.168.2.200 X

Device 8Y23C06983 will reboot, are you sure?

[ Reboot || cancel
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About the Manual

e The manual is for reference only. If there is inconsistency between the manual and the
actual product, the actual product shall prevail.

e We are not liable for any loss caused by the operations that do not comply with the manual.

e All the designs and software are subject to change without prior written notice. The product
updates might cause some differences between the actual product and the manual. Please
contact the customer service for the latest program and supplementary documentation.

e There still might be deviation in technical data, functions and operations description, or
errors in print. If there is any doubt or dispute, we reserve the right of final explanation.

e Upgrade the reader software or try other mainstream reader software if the manual (in PDF
format) cannot be opened.

e Please visit our website, contact the supplier or customer service if there is any problem
occurring when using the device.

e [If there is any uncertainty or controversy, we reserve the right of final explanation.

Nanjing Yacer Technology Co.,Ltd. | Website: http://www.yacer.com.cn | Email: yacer@yacer.cn
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