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Typical Application
®  Vehicle multi-channel CAN FD / CAN bus data acquisition

® Domain Controller Test

® Various automated test systems

Product Highlights

® High Precision

Hardware-level timestamp accuracy in the microsecond range, providing precise timing references

for advance simulation and diagnostics.
® Plug-and-Play Compatibility

High-speed USB 2.0 driver-free design. Fully plug-and-play under Windows and Linux with

excellent system compatibility.
® Safe and Reliable

2500 VDC galvanic isolation per CAN channel. Automotive-grade design ensures stability under

harsh conditions.

® Flexible Configuration
Software-configurable 120Q CAN termination.
® [Ecosystem Integration

Fully compatible with mainstream formats such as DBC, A2, BLF, ASC. Seamless integration

with all TSMaster licensed features.
® Professional Toolset

Supports BLF and ASC data logging and playback, UDS diagnostics, CCP/XCP calibration, and

Flash Bootloader operations.
® Open and Extensible

Supports Windows, Linux system secondary development interfaces.

Tel: 021-59560506 Email: sales@tosunai.cn 2
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1. Introduction

The TC1013 is a portable and easy-to-integrate dual-channel CAN FD—to—USB interface device,
supporting data rates up to 8Mbps. It connects to a PC via a high-speed USB 2.0 interface, and its

driver-free design for Windows ensures excellent system compatibility.

When used together with the powerful TSMaster software, the device supports loading DBC and
ARXML database files, enabling convenient monitoring, analysis, and simulation of CAN FD bus

traffic. It also supports UDS diagnostics, ECU flashing, and CCP/XCP calibration.

Cross-platform secondary development APIs are provided for both Windows and Linux,
supporting a wide range of development environments including C++, C#, LabVIEW, Python, and

more, making it easy to integrate into various automated test systems with high efficiency.

1.1. Technical Specifications

Parameter Description
Channel 2 *CAN FD
PC Interface High-speed of USB 2.0
CAN Interface DB9
Windows, Linux system free drive design, with excellent system
Driver
compatibility
Buff Hardware buffer; each channel supports up to 1000 CAN/CAN FD
uffer
frames in the transmit queue
CA Support CAN 2.0A/B protocol, compliant with ISO 11898-1; baud
N
rate adjustable from 125kbps to 1Mbps
Support both ISO and non-ISO CAN FD standards; baud rate
CAN FD
adjustable from 125kbps to 8Mbps
Timestamp Accuracy 1us hardware timestamp, meeting advanced timing requirements
Termination Resistor Built-in 120-ohm resistor, software configurable
Tx Frame Rate * Up to 20,000 frames/s
Rx Frame Rate * Up to 20,000 frames/s

Shanghai TOSUN Technology LTD. www.tosunai.com 5
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2500VDC galvanic isolation on CAN channels; £8kV ESD (contact

Isolation

discharge)
Power Supply USB powered
Enclosure Material Plastic
Operating Temperature -40°C~80°C

Operating Humidity

10% ~ 90% RH (no condensation)

Operating Environment

Keep away from the corrosive gases

I o Measured under single-channel operation at 1 Mbps with a 0-byte data field.

1.2. Electrical Specifications

> Power Characteristics

Parameter Condition Min Typ. Max Unit
Operating Voltage Two CAN delivery channels 5.09 5.10 5.11 v
Operating Current Two CAN delivery channels 0.14 0.17 0.22 A
Power Consumption | Two CAN delivery channels 0.71 0.87 1.12 W
» CAN Interface Characteristics
Parameter Condition Min Typ. Max Unit
Bus Pin Tolerance CANH, CANL -42 -- 42 A%
Termination

Enabled
Resistance -- 120 -- Q
Isolation Voltage Leakage current < 1 mA 2500 - -- VDC
Tel: 021-59560506 Email: sales@tosunai.cn 6
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1.3. Pin Definition

Figure 1-1 Hardware Appearance

5, CANFD_Shield
_A, CANFD2_low
8, CANFD2_High
3, CANFD_GND
-1, CANFDI_High
2, CANFDI_Low

Figure 1-2 Pin Definition

Shanghai TOSUN Technology LTD. www.tosunai.com 7
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1.4. LED Indicators

> LED Definitions

TC1013

CANFD 1
CANFD 2
Link

PIN 2: CAN 1_ D
PIN 3: GND

PIN 4: CAN 2_L
PIN 5: Shield
PIN7:CAN1_H

\PIN 8: CAN 2_H,

Figure 1-3 LED Indicators

Indicator Description

CANFD 1 Status of CAN FD channel 1
CANFD2 Status of CAN FD channel 2
Link Hardware connection indicator

» LED Color Description

Indicator Color Description
Green Normal frame transmission/reception

CANFD Frame transmission/reception error — configuration, protocol,
Red or wiring fault

Link Green Device connected successfully

o The blinking frequency depends on the bus load rate — the higher the bus

load, the faster it blinks.

Tel: 021-59560506 Email: sales@tosunai.cn
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1.5. Packing List
Item Qty. Ilustration Standard/Optional
TC1013 Main Device 1 Standard
DB9 Female-Dual Male

1 Standard
Signal Cable

ﬁ ‘?‘ T
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2. Application Example

Please download and install the TSMaster software.

o For TSMaster installation instructions, please refer to the appendix.

2.1. Connect Devices and Configure Channels

All TOSUN devices are drive-free, and can connect directly without download driver.

In TSMaster software interface: Click Hardware-click channel selection-drop-down box Select

number of channels-select hardware channel-click OK.

£74 Analysis Hardware Program  Simulton  Applcaton  Project  Took  Help
- - [ ] ]
4 [T | /:/ Q
Chamnel | Network  Channel Vendor
Selection | Hardware  Mapping Selection
Channels Vendors
1 ® TSMaster Application Channel Selection - TSMaster - o X x
S EEERXO@EO 2| E @|XClearAl k AutoMapping "2 Select Vendor | @ Help M Video Tutorials rFew.
zRow Send Trigger @  can
BRI | 1ms o i Select Application Channel Count 2 | Available CAN Channel Count: 6 |
2 > | 1ms | @ Fray A ‘
| = Application Channel  Alja€Name Active Hardware Channel Selection |
3> tms | © Efhernet @ CAN1 | CAN1 | | @ TOSUN TC1016 1 CAN FD Channel 1 (603A651A83C8) ~ ‘
L4 ] ims e cAN2 | cAN2 | @ | ® TOSUNTC1016 1 CAN FD Channel 2 (603A631A83CE) v |
5 | > | Manual 2 3 \

M

___ Cannot find your device? Please check "Select Vendor” on top toobar v OK [T ©cancel | b

In the hardware configuration, the CAN / CAN FD protocol can be switched, and the baud rate
and switch terminal resistance can be adjusted. After the configuration is completed, click

application can take effect.

Tel: 021-59560506 Email: sales@tosunai.cn 10
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Analysis  Hardware Program  Simulaton  Applcaton  Project  Took  Help
- - [ | ]
#~ e o
Channel | Network | Channel Vendor
Selection | Hardware | Mapping Selection BRE X
Channels Vendors |
wa Applcation Channels ~TSMaster CAN FD Channel 1 - TOSUN TC1016 1 CAN FD Channel 1 — =
€% Configuration & Defaut @ Appy x
- = | SAH CAN 1 3 =@
SEBERXOH VCANT. Parameter Value R-FIEE
Z Row Send  Trigger CAN Controller Type 150 CAN FD
1 | 3 1ms Arbitration Phase Baud-rate [Kbps] 500
S — Data Phase Baud-rate [Kbps] 2000
Arbitration Phase Bit Timing TSEG1=63,TSEG2=16
3 P 1ms Data Phase Bt Timing TSEG1=15,TSEG2=4
4 > 1ms Arbitration Phase SIW 15
5 | P | Manual P ez SAN 3
Controller Mode Normal
Fiter Type Alow Al
Fiter ID XHOOOOVOCHRK
Termination Resistor [-]

2.2. Send Messages

TSMaster v2023.

7 Analyss Hardware Program  Simulaion  Appication  Project  Took  Hep
- - [ | ]

- 3 [T 1 /a/ Q

Channel  Network  Channel Vendor

Selection Hardware Mapping Selection
Channels Vendors

06-25 19:04:23 [can413]

CAN / CAN FD Transmit

X

SEEERXOEER| Y &setings | > W A-FEE
s Row Send Trigger Message Name Id Chn  Type DLC BRS DO Di D2 D3 D4 D5 D6 D7 Comment

1 B ims NewMsg 001 1 | Std. Data 8 (] 00 00 00 00|00 00 00|00

2 » 1ims NewMsg 002 1 Std. Data 8 ([ 00|00 00 00|00 0000 00

3 ’ ims NewMsg 003 2 Std. Data 8 D 00|00 00 00|00 00 0O 00

4 » 1ms NewMsg 004 2 | Std. Data 8 | [J |00 00 00 00|00 00 00|00

5 » Manual NewMsg 123 1 | std. Data 8 | [] 00|00 00|00 00 00 00|00

After the hardware connection is completed and the software is configured, the function of

message sending can be realized:
Operating steps:
a. Message sending-Add a CAN / CAN FD message for sending

b. Right mouse button to create a new original message / add a message from the database, and set

the message name / identifier / channel, etc

c. Message am trigger setting, manual trigger / cycle trigger, cycle trigger can set the sending

cycle

d. Message information right click can generate a C script to quickly add to the C small program

for programming

Shanghai TOSUN Technology LTD. www.tosunai.com
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The following is an example of the build-C script:

C Script Snippet

Raw Message | Database Message RBS

1q
2 // [1] CAN ex2 NewMsg
3 TCAN fe = {@,6x1,8,08,0x2,0,{0x00, 8xP8, OxOO,
I 2 com.transmit_can_async(&f@);
H 5 app.wait(e, "");
i -
7
- DU

exee,

axee,

8xee, 8x0e,

exet

Support for quick copy and paste to a C script to add send events:

O mihX|VAREE|O Q|- |m e b
Symbols  Functions Properties

Enter text to fiter. Bv e x 1
= Source code edtor Properties 2
[ | W Step Function Main step function j

A8 Documentation Edit Documentation 2

*% Variables

© Timers

[ 0n CAN Rx
=4 On CAN Tx
<A On CAN PreTX
[ 0n LIN Rx

| AOonUNTx |
| <A On LIN PreTX ‘

2 On FlexRay Rx

2 On FlexRay Tx

2 On FlexRay PreTX

4% On Var Change

© On Timer

P On start

M On Stop

[ On Shortaut [1 tems]

v Eheon shore: IS

@

C Script Editor [CCode83]

Variables  Api Documents  Instant Documents

on shortcuts group contains every shortcut associated event you defined.
To use on shortcut event, you should for example:
[1] define an on shortcut event named “OnkeyA" if you want to use keyboard A key to trigger

[2] In shortcut field, just press "A" key of your keyboard, so key A is associated with this event
[3] Write your code in this event content, so the code will be executed when this mini program starts

1o

2 // [1] CAN 0x123 NewMsg
3 Tcan fe = {e,0x1,8,0,0x123,0,{0x00, 0X00, 0X00, 0X00, 0X00, 0X00, 0X00, ©X00}};
4 com.transmit_can_async(&f0);
5 app.wait(e, "");
6
i
s
B

[Jvoid on_shortcut_NewOn_Shortcuti(const s32 Ashortcut) { _ try { // On shortcut = CErlsR

and key A is pressed

3 Custom Functions

L } _except (1) { log_nok("CRASH detected"); app.terminate_application(); }}

Press Ctrl + F9 to compie the source, or Press F9 to run the script

2.3. Help with documentation and video teaching

Various instructions and help manuals are provided in the TSMaster help bar.

F74 Analysis  Hardware  Program  Simulaton  Applcaton  Project  Tools  Help
A a—
m o e & B s § BOOE B 60
Software Features Applcation Quick | Video: Software  API  Automation Check What Release TOSUN  Creds  About
Manual Notes ~  Start | Tutorials * SDK - Examples  Examples Update is New  Note Products
Help contents © Graphics » | M How to add realtime comment in bif UN
© Encrypt Publsh » | M TSMaster Feature: Realtime comment in Graphics
© 11939 » | M TSMaster Feature: How to plot Bus load in Graphics x
Q@ Simulation » | MM TSMaster Feature: How to monitor message cyck in Graphics ArFEE
© Matiab Automation , [ge Name Id  Chn Type DLC BRS DO Di D2 D3 D4 DS D6 D7 Comment
© App Publsh , WMsg 01 |1 StdData 8 |[J 00 00 00 00| 00|00 00 00
© Vendor Interface Connectivty » }WMsg 002 | 1| Std.Data | 8 | (J |00| 00 00 00 00|00 00 00
© Diagnostics » WMsg 003 |2 StdData 8 [J 00 00 00 00| 00|00 00 00
Q Panel » WMsg 004 |2 std.Data 8 |[J 00 00 00 00| 00|00 00 00
© MniProgram (C Code Edkor)  + WMsg 123 |1 Std.Data | 8 |[J 00| 00 00 00| 00|00 00 00
© Calbration »
 Sgr © Toobox Development »
System Variables M:
S | System Varables Manager Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
[ © Graphic Program 4 00 | 00 | 00 | 0 | 00 0 | 00
© Rephy »
© Test System »

At the same time, a large number of teaching videos can found in Bilibili: http s: /

/space.bilibili.com / 2042371333, following the TOSUN's official account, and you can watch all

Tel: 021-59560506 Email: sales@tosunai.cn
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the teaching videos.

2.4. TSMaster API Secondary development

In the TSMaster help bar API routine, a variety of common language API is provided to facilitate

users' secondary development. Efficient and easy-to-use secondary development functions that can

support all kinds of development environments, such as C, Python, C #, Labview, etc.

FomE EE| S A TSMaster v2023.6.25.906. Built € 06-25 19:04:23 [can413]
7 Analysis Hardware Program Simulation Application Project Tooks Help
A 7 — —
m X e & OB OO E @ & 0
Software Features Application  Quick Video Software APT Automation Check  What Release TOSUN  Credts About...
Manual Notes ~  Start  Tutoriak ~ SDK ~  Examples  Examples Update is New  Note Products
Help contents ?Master SDK Software Update About TOSUN
SDK A +
@ = - ¥ © &) 0] N HF - = @mE-
™ > WFEfE > THBEESR (C) > ydd > TSMaster > bin > Data > SDK > v C 7F SDK =4
~
3 mz » =0 e EE =3 Fih
=5 Calibration 2023/6/19 10:54 prala=c
wendang examples 2023/6/19 10:54 ey s
FERFA lib 2023/6/19 10:54 Nk
2023-06 Mini Pfogram SDK 2023/6/19 10:54 iEE
> b WPSE=E
v I kel
> N (C)
‘ 4AHE  aEf 1 4mE

2.4.1. Python Calls the Dynamic Library

Windows32-Position Python:
1. pip install TSMasterAPI
2. Using the TSMasterAPI form TSMasterAPI import * for

3. Example synchronous upload github, address: https: / /
github.com/sy950915/TSMasterAPI.git

Windows64 bit Python / Linux:
1. pip install libTSCANAPI

2. Using the TSMasterAPI form libTSCANAPIimport * for

www.tosunai.com 13
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3. Example synchronous upload github, address: https: / / github.com/sy950915/
libTSCANAPI.git

2.4.2. C Calls the Dynamic Library

1. Include TSMaster in a file with a path of TSMaster \ bin \ Data \ SDK \ lib \ x86.h header file.
2. Such as: # include " TSMaster.h”

3. Include TSMaster in a file with a path of TSMaster \ bin \ Data \ SDK \ lib \ x86. The lib file is

connected to TSMaster.lib document.

4. In the C environment, add TSMaster to the Configuration Property connector input additional

dependencies in the project property page.lib document.

2.4.3. Example of the Calling of the interface

Windows, The Linux system provides the secondary development interface, easy to connect and
use the equipment. The operation step are: select channel-generate C code-use C code / python

code to call the interface. Take the code C as an example:

TSMaster v2023.8.1.942. Built @2023-08-01 11:52:40 [can413]

‘ﬂ Analysis Hardware  Program Simulation Test Application Project Tools Help
- = | |

4 un /Y a M

Channel  Network  Channel Vendor ~ TOSUN

Selection = Hardware Mapping Selection  Products

‘ Channels Vendors
k- TSMaster Application Channel Selection - TSMaster = [m] X
= A = = & e E ear uto Mapping "f Select Vendor elp M Video Tutorials ~

W& r X |5Ho[= | € setting = |5 B @ X Clear All k Auto Mapping % Select Vendor | € Help S Video Tutorial

© Absolute Time @ Date Time o e
o LIN elect Application Channel Count: 1 v | Available CAN Channel Count: 6

2 Application Channel Alias Name Active Hardware Channel Selection

© FlexRay
O Ethem 9] CAN1 | CAN 1 | ©@ @ TOSUN TC1016 1 CAN FD Channel 1 (603A651A83C8) 5
£ settings T

Cannot find your device? Please check "Select Vendor" on top toolbar v OK

Tel: 021-59560506 Email: sales@tosunai.cn 14
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C Script Fragments:

i7 CHARE

TLIBTSMapping m;

{Ta I B O T |

[
[}

m.init();

[T
(X

sprintf_s(m.FHWDeviceName,
.FAppChannelIndex = ©;

[ I SR R
N TR S Y}

.FHWIndex = 8;

m
m
m
m.FHWDeviceSubType = 13;
m
m.FHWChannelIndex = 8;

NN MR e
W N = O B0 o,

/* do your work here */

| SE I o5 ]
s

tsapp_disconnect();
finalize_lib_tsmaster();

I
[ial

(o]
-

initialize_lib_tsmaster("TSMaster");
tsapp_set_can_channel_count(1);
tsapp_set_lin_channel_count(®©);
tsapp_set_flexray_channel_count(8);
tsapp_set_ethernet_channel_count(@);

// TSMaster CAN FD .#i5 1 - TOSUN TC1613 1 CAN FD i 1

sprintf_s(m.FAppName, "%s", "TSMaster");
"TOSUN TC1e13");

.FAppChannelType = (TLIBApplicationChannelType)e;
.FHWDeviceType = (TLIBBusToolDeviceType)3;

if (@ != tsapp_set_mapping(&m)) { /* handle error */ };

if (e != tsapp_connect()){ /* handle error */ };

C script call function description:

KB

pad:d

initialize 1lib tsmaster ("TSMaster")

TSMaster initialization function

tsapp set can channel count (1)

Set the number of CAN channels

tsapp_set lin channel count (0)

Set the number of LIN channels

tsapp set flexray channel count (0

Set the number of Flexray channels

tsapp_set ethernet channel count (0)

Set the number of Ethernet channels

TLIBTSMapping m

Initialize the construct

www.tosunai.com
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Set the TSMaster CAN FD channel 1-TOSUN TC10131 CAN FD channel 1 channel mapping

m.init () initial construct m
sprintf_s (m.FAppName, "%$s", "TSMaster") Print the application name "TSMaster"
sprintf s (m.FHWDeviceName, "%s", "TOSUN

Print the hardware device name
TC1013™)
m.FAppChannelIndex = 0 Application channel index

m.FAppChannelType =
Application channel type
(TLIBApplicationChannelType) 0

m.FHWDeviceType = (TLIBBusToolDeviceType)3 Hardware device type

Corresponding parameters of hardware
m.FHWDeviceSubType = 13
equipment *

m.FHWIndex = 0 Hardware index
m.FHWChannelIndex = 0 Hardware channel index

if (0 != tsapp_set _mapping(&m)) { /* handle | If the return value is not equal to the 0
error */ } mapping failure

tsapp_disconnect () Disconnect the device

finalize 1lib_tsmaster () Release the C script module

* Note: The corresponding parameters of the hardware equipment can be found in the

TSMaster-Help-Software Development Package

TSMasterAPI _Hardware Map.pdf

K BE TSMaster v2023.6.25.906. Built @2023-06-25 19:04:23 [can413]
7 Analysis Hardware Program Smulation Application Project Tools Help

A ) = —
m o e & [BA e B8 & & 0
Software Features Applicaton  Quick Video Software APL Automation Check  What Release TOSUN  Credits About...

Manual Notes *  Start Tutorials ~ SDK ¥ Bxamples  Examples Update is New  Note Products

Help contents [win32] TSMasterAPI_Hardware_Map.pdf ware Update About TOSUN

[

n win32] TSMaster_SDK_en.pdf
= [.net] TSMaster_SDK_DotNet_cn.pdf CAN / CAN FD Transmit
S BN E X OTHE Y Osettings~ [ W

2.5. Sample Works

The example project provides a lot of Demo for user reference, greatly improving the user

development efficiency.

Tel: 021-59560506 Email: sales@tosunai.cn 16
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Built-in Sample Projects

TSMaster v2023.6.25.906. Built @2023-06-25 19:04:23 [can413]

Code Generation
C:\ydd\TSMaster\bin\Data\Demo\Sample
Projects\Code Generation

=

= Ethernet
¥ ci\ydd\TSMaster\bin\Data\Demo\Sample

Logging And Replay
C:\ydd\TSMaster\bin\Data\Demo\Sample
Projects\Logging And Replay

Measurement
C:\ydd\TSMaster\bin\Data\Demo\Sample

v

Mini Program
C:\ydd\TSMaster\bin\Data\Demo\Sample
Projects\Mini Program

v

Mini Program Library
C:\ydd\TSMaster\bin\Data\Demo\Sample
Projects\Mini Program Library

Import

v

Export Panels

C:\ydd\TSMaster\bin\Data\Demo\Sample

v

Simulation
C:\ydd\TSMaster\bin\Data\Demo\Sample

Project
Overview

v

Test System

C:\ydd\T5Master\bin\Data\Demo\Sample
Projects\Test System

v

@ Hep

Sample
Proj

©

O Exic

l l Graphic Program Generation.T7z

E ¥ ups_code_eneration.T72

Sample project Panel:

TSMaster v202.

‘7 Analysis Hardware Program Simulation Application Project Tools Help
A a— 1) —
m x e B a § OOE Bk 0O
Software Features Application  Quick Video Software APT Automation Check  What Release TOSUN  Credts  About...
Manual otes ~  Start Tutoriak ¥ SDK ~  Examples  Examples Update is New  Note Products
Help contents TSMaster SDK Software Update About TOSUN
Panel Basics X
a e Sl = )
Text Containers Buttons Graphics Data Manipulation Ul Trigger Events Signal Relation Page 8 Page 9
GroupBax for Gear Data Selector for Gear
L] Check to set Gear to 1, uncheck to set Gear to 0
() Check to set Gear to 1
Gear -
[7] Check to set Gear ta 2, uncheck to set Gear to 0 O i edican i3
) Gear |na.
[ Check to set Gear to 3, uncheck to set Gear to 0 Gl sChick ioiset Cearini:
Switch left to set EngTemp to -20 deg,
Trackbar to set engspeed ] @ switch right to set EngTemp o 120 deg. 1
Scrolloar to set Engspeed ¢ >
If EngTemp is 120 deg, this LED will
Prograssbar to reflect becoifie RED:
EngSpeed
0
0
0
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.FAQ

3.1. Line Connected Correctly but Communication Failed

Solution: Check if the number of channels is set. If CAN Channel Count = 0, of course no online

hardware cannot display. And the software is configured by default virtual channel, you need to

select the hardware real channel.

k TSMaster Application Channel Selection - TSMaster = [m] X
' @ | e | X Clear All & Auto Mapping ®2 Select Vendor| @ Help M Video Tutorials ~
' 9 CAN
icati = w Available CAN Ch | C t: 6
L o LIN Select Application Channel Count: 2 va annel Coun
@ FlexRay
{

Appllcatlon Channel Alias Name Active é Hardware Channel Selection

© Ethernet CAN 1 CAN1 TS Virtual Device 1 CAN D Channel 1 v
1
| ﬁ TS Virtual Device 1 CAN FD Channel 2 w

Cannot find your device? Please check "Select Vendor" on top toolbar + OK o Cancel

I

Automatically map or manually click to select the hardware real channel:

k TSMaster Application Channel Selection - TSMaster = [m] X
' @ | e | X Clear All k Auto Mapping "2 Select Vendor| @ Help M video Tutorials =
-] CAN : >
o = Select Application Charyfel Cor Automatic Mapping of unmapped channels b]anmﬂ Count: 6
B
o FlexRay = Application Cha{nel Alias Name Active Hardware Channel Selection
O Ethemet | | @) | CAN 1 \ CAN 1 @ [© TOSUNTCI016 1 CAN FD Channel 1 (603A651A83C8) v

2 TOSUN TC1016 1 CAN FD Channel 2 (603A651A83C8) ¥

Cannot find your device? Please check "Select Vendor" on top toolbar + OK o Cancel

I
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If the channel is selected correctly, it is necessary to ensure consistent port communication

between the two channels, as shown in the figure below:

.oy EE S

[Panel Basics]
i7 Analyss  Hardware  Program Simulation  Appliation Project  Took Help
L] - [ ] ]
/w [ 1] /*!/ 1Q
Channel | Network  Channel Vendor .
Selection | Hardware = Mapping Selection Hardware Configuration X
Chann* Vendors 3 -
an Applcation Channels ~ TSMaster CAN FD Channel 1 - TOSUN TC1016 1 CAN FD Channel 1 -
/ £¥ Configuration = Default @ Apply
SHH CAN 1
Parameter Value
A CAN 2
i S Bt AN Controller Type 150 CAN FD
S Arbitration Phase Baud-rate [Kbps] 500
| Check to set Gear to 1, uncheck to set Gear to 0 ¥ Data Phase Baud-rate [Kbps] 2000
O Che Arbitration Phase Bit Timing TSEGI=A3 TSEGZ=1A.
[T Check to set Gear to 2, uncheck to set Gear to 0 o Data Phase Bit Timing TSEGL=15,TSEG2=4
SRR Arbitration Phase SIW 15
Data Phase SIW 3
4 ) Chex
[] Check to set Gear to 3, uncheck to set Gear to 0 EymeE-aa i
Fiter Type Alow Al
Fiter ID 000000000
Trackbar o set EngSpeed ] Termination Resitor a
Scrollbar to set EngSpeed ¢
2 . . . . 0
3.2. Inconvenient Message Observation and Signal Filtering
CAN / CAN FD Trace x
M E % X|[ @=LV AL Setings~ |Filter String: X % Q- F
Oélisuulute Time Counter Chn :“; Tdentifier Type Dir DLC Data ... BRS ESI 00 01 02 @3 04 05 66 67 08 @9 10 :
=) a 18 CAN 2 51A FD Rx 4 4 1 @
v [ 40.651222 318587 CAN 1 064 FD Tx 15 64 1 @ 00

In list !AII Messages 0%

Solution: display in a fixed display or time order, expand or fold the signal display, and filter the

string, click the following icon to operate:

www.tosunai.com 19
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CAN / CAN FD Trace x
mE kK X | ol -] ‘ =,V A | Settings~ |FilterString: X % A-FED
© Absolute Fom ttrtet Chn [n] Identifier FPS [ Message Name Type Dir DLC Data ... BRS ESI ©0 01 02 03 04 @5 06 @7 @8 @9 10 :

 91.841186 719904 CAN 2 003 Data Tx 8 8 = - 00 00 o 00 00 00 08
9 91.843474 719921 CAN 1 084 Data Rx 8 8
~{ 91.844999 719934 CAN 2 004 - Data Tx 8 8 - -
-2 91.846778 719951 CAN 1 003 Data Rx 8 8 &= =
> 91.751739 719201 CAN 1 064 9  EngineData FD Tx 15 64 1. 9 €
> [ 91.851486 719984 CAN 2 064 9  EngineData FD Rx 15 64 1 @ [
-2 91.855829 720021 CAN 1 001 957 Data Tx 8 8 = =
9 91.857871 720034 CAN 2 01 957 Data Rx 8 8 = =
 91.860169 720051 CAN 1 002 958 Data Tx 8 8 5
-T2 91.861701 720064 CAN 2 002 950 Data Rx 8 8 | =
In st Al Messages 0% Pl

3.3. Load Database

Select the CAN/ LIN/ FlexRay database, click the upper left corner icon to add the database file,

or drag the file directly into this window to be automatically loaded, and then click the left channel

to associate the database.

3 [cand13¢]

7 Hardware  Program  Smulation  Appicaton  Project  Took  Hep TGSUUER
- o P P ~ ofr] F Log Converter
v 4 - = i TS @ > [~ ]
om ¥ = A 4 12 , 2B - Rlrbeis
Start  Stop | Measurement Messages F e | Connect Disconnect Start st Trace Transmt Graphics Numeric ~Statistics | Database  Gauges Stat  Stop Bus Bus
C | Ecus ECUs  Measurement Measurement - - ~ Dspay~ - - - Loggng looong Logger ~ Rephy | © Video Replay -
Measurement Data Analysis € Show CAN Database Logging and Replay Vo

how LIN Database

CAN Database & Show FlexRay Database

€S S Q|+ — |2V Alfiteredby:  showal |~ X Channel: All |~ A-BE

& Channel Assignment £ Database Objects () Signal C Matrix [ Message C Matrix

B channNei FID [(;;I:‘ :z]am & CAN_FD_Powertrain [CAN FD]
rd2 ) o5 st -
N_FD_Poviertrain ges (14) A-fBE

Definons  Layout

Database Feld Definition

3.4. Record Messages Automatically

Tel: 021-59560506 Email: sales@tosunai.cn 20
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Tooks

£

>

e Log Drectory.

= Log Converter

TGSLVRER

Stat Stop | Measurement Messages Reatme | Connect Stop Trace Transmt Graphics Numerc Statistcs Database Gauges Stat  Stop B, Bus
Setup Comment | ECUs srement - - - Dspay - - - - Loggng Loggng Logger ~ Replay | © Video Repiay ~
Measurement Data Analysis Logaggg and Replay &
Bus Logging
8 Enable Module | b € Settings - | Log File: can4132023 06_27_17_51_41.bif
Data Fie Folder  C:\ydd\gc\can413\Logging\Bus\ () Defauk
Data Fie Name ~ [Configuration Time] Name Rue |+
> x
mEexo-[vmead® o AEE BwAR
© Tine Hestace [ can4132023_04 20, 544 KB BLF ¥fF 2023/4/20 13:23
09:31:26.173  CAN 2 bit rate || L)cand132023 0420 7.60MB BLF XfF 2023/4/20 17:57
09:31:26.182  Bus Statistics || _)can4132023 05 04_. 330KB BLF X 2023/5/4 15:27
09:31:26.185  Application con | []cand132023 05 05 502KB BLF 3TfF 2023/5/59:34
09:31:26.185  TC1016 1 11939 || [Jcan132023 0523 194KB BLF 3fF 2023/5/23 15:52
09:31:26.185  TC1016 1 11939 || [ cand132023_05_23. 275KB BLF ¥f 2023/5/23 15:55
09:32:40.936  Trace is in chri| [ can4132023_05_23.. 2.92MB BLF Xff 2023/5/23 16:34
09:32:47.438  Trace is in fiX|[7 can4132023_05_26. 2.82MB BLF Xff 2023/5/26 11:26
09:32:51.605  Trace is in rel| [ cang13203 05_30, 25.9MB BLF Xt 2023/5/30 12:49
ok M e ;':" [eand132023.05 30 164MB BLF X 2023/5/30 13:01
09:32:55.143  Trace is in res| L) can4132023 0530 169KB BLF X 2023/5/30 13:46
09:33:31.635  Application dis|L)cant132023 06 05...  1.96MB BLF Xff 2023/6/5 16:06
09:33:31.635  Bus Statistics 112KB BLF fF 2023/6/6 11:05
09:33:59.004  CAN Database p 17.1KB BLF 30fF 2023/6/7 17:00
284KB BLF 3fF 2023/6/7 17:04
29.7KB BLF Xt 2023/6/12 9:46 Y
57KB_BLF Tt 2023/6/12 9:49

Operating steps:

-bus record

a. Analysis
b. Add a name rule to distinguish between different save files
c. Add the self-start function

d. Start the record

3.5. Replay Messages (Offline & Online Playback)

Operating steps:

Z7  Mnalysis Hardware  Progam  Smutin  Appicaton  Project  Toos  Heb TGSUVEER
2 — e ® ¢ » o] TlLog Converter
- =} )
- &P = d & 12 S LS s
Stait Stop | Measurement Messages  Reaht Connect  Disconnect : Trace Transmit Graphics Numeric  Statistics Database  Gauges Start Bus  Bus
Setup Comment | ECUs ECUs  Measurement Measurement - - ~ Dspay v - - - Loggng Logang Logger ~ Replay | © Video Repiay ~
Measurement Data Analysss. Logging and Replay i
Bus Playback x
) |8 x @ -a2E
& Gffine Replay | 2 Onine Replay 1
& Fie name [l Sze (MB)
«can4132023_05_23_15_50_51.blf 0.199
x
&
2
=] No. Enable fx Post Process Functions 4
0%
Playback Range Selection:
B M
Log creation time: 2023-05-23 15:52:15 [3970.385977s] © start Playback Stop Playback
3
A

a. Bus playback

b. Offline playback, add the need to be played packets, can drag and drop file add directly
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c. Select the range of message playback. Since the number of message display window is limited,

you can choose the time period required for the message

7 Hardware ~ Program  Smulaton  Applcaton  Project  Took  Help TGSULUREIER
- 2 = ~ @ > > afi] = Log Converter
- — >
¥ t= W & =4 & 12 m 8 @ By Em
Start Stop | Measurement Messages Realtme | Connect Discor Trace Transmt Graphics Numerc Statistics Database Gauges Stat  Stop Bus Bus
P Comment ECUs. ECt it > x b i ¥ x. = Llogging Logging Logger ~  Replay © Video Replay ~
Measurement Data Analysis Logging and Replay o
Bus Playback x
o 8| x © A-BE©
@ Offine Replay &7 Onine Repiy |
Row Name Start Progress (%) Fie Name
1 can4132023_05_23_15_50_51 » o 0 C:\ydd\ge\can413\Logging\Bus\can4132023_05_23_15_50_51.bif \
x
mE e xo-|vs
© Time ™ Mess,
09:31:26.182 Bus St

d. Bus playback-online playback-add recording files

e. Online playback can playback the message according to the acquisition time stamp,and set the

playback data

Replay Fie Options

Display Name lcan4132023_05_23_15_50_51
'l Source File C:\ydd\gc\can413\Logging\Bus\can4132023_05_23_15 50_51 i &k

Replay Settings

Auto start on measurement start

Do not auto start ~

H Output times Output only once ~
Output mode Default: Timestamp as log file ~
Start timing conditions Immediately: Direct send the first message -

Start / Stop shortcut Press a key

Pause / Resume shortcut

Press a key...
Force Replay Stop playback even if an error occurs ~
CAN Options
Tx messages in log file Send Tx messages ~
Rx messages in log file Send Rx messages ~

Replay Fiter Set Mo Fiter Set As Pass Fiter Set As Block Filter Filter D Edit Filter...

Source Channe Destination Channel (ignore = 0, use comma to sef

1 1

CAM Channel Mapping 2 Z
3 3

4 4

~ OK — Cancel

Tel: 021-59560506 Email: sales@tosunai.cn 22
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4. Appendix

4.1. CAN 2.0 Standard Frame

The CAN standard frame information is 11 bytes, consisting of two parts: information and data

parts. The first 3 bytes are for the information section.

DLC (Data

Bytes1 | FF | RTR | x| x
Length)

(Message identification code)

Bytes 2
ID.10-ID.3

Bytes 3 ID.2-ID.0 X | X | X | X X

Bytes 4 Data 1
Bytes 5 Data 2
Bytes 6 Data 3
Bytes 7 Data 4
Bytes 8 Data 5
Bytes 9 Data 6
Bytes Data 7
10
Bytes Data 8
11

Byte 1 is the frame information. The 7th bit (FF) represents the frame format, in the standard
frame, FF=0; the 6th bit (RTR) represents the type of frame, RTR = 0 is a data frame, RTR =1 is a

remote frame; the DLC represents the actual length of data at the data frame.

WWw.tosunai.com 23
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Bytes 2 and 3 are message identification codes, and 11 bits are valid.

Bytes 4~11 is actual data of data frame, remote frame is invalid.

4.2. CAN 2.0 Extended Frame

CAN extended frame information for 13 bytes, including two parts, information and data parts.

The first 5 bytes are for the information section.

7 6 50141312 |1
DLC (Data
Bytes1 | FF | RTR | x| x Length)
(Message identification code)
Bytes 2 ID.28-ID.21
Bytes 3 ID.20-ID.13
Bytes 4 ID.12-ID.5
Bytes 5 ID.4-1D.0 X | x
Bytes 6 Data 1
Bytes 7 Data 2
Bytes 8 Data 3
Bytes 9 Data 4
Bytes 10 Data 5
Bytes 11 Data 6
Bytes 12 Data 7
Bytes 13 Data 8

Byte 1 is the frame information. The 7th (FF) indicates the frame format, FF = 1; the 6th (RTR)

It represents the type of frame, RTR = 0 as a data frame and RTR =1 as a remote frame; DLC

represents the actual data length at the data frame.

Byte 2~5 is the message identification code, and its high 29 bits is valid.

Tel: 021-59560506 Email: sales@tosunai.cn
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Bytes 6~13 is actual data of data frame, remote frame is invalid.

4.3. Points to Notes

1. Connect the lines to avoid short circuit.
2. Before using the equipment, please carefully check the pin information in the product manual.

3. During the operation of the equipment, be sure to connect the power cord correctly and avoid

plugging and unplugging.

4. Attention! Damage caused by electrostatic discharge (ESD).

4.4. Software Installation

The section describes the steps for installing the TSMaster software on a Windows PC.
» TSMaster Software Download

https://www.tosunai.com/downloads/

If the site is unavailable, contact your sales representative or visit the TOSUN official website.

You may also scan the QR code below to follow the official WeChat account and obtain download

links.

Figure 4-1 TOSUN Official WeChat Account
> Software Installation

1. Double-click the TSMaster installer and select the installation language.

www.tosunai.com 25
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Figure 4-2 TSMaster Installation

2. Accept the license agreement and click “Next”.

84 Setup - TSMaster 2025.9.28.1662 — >
License Agreement
Flease read the following important information before continuing. ’

Please read the following License Agreement. You must accept the terms of this agreement before continuing with the instaliation.

SHANGHAI TOSUN TECHNOLOGY LTD. & TSMASTER SOFTWARE LICENSE AGREEMENT

CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT ("AGREEMENT™). BY DOWNLOADING THE SOFTWARE AND/OR CLICKING I
THE APPLICABLE BUTTON TO COMPLETE THE INSTALLATION PROCESS, OR BY OTHERWISE EXECUTING THE APPLICABLE QUOTE
(DEFINED BELOW), YOU AGREE TO BE BOUND BY THE TERMS OF THIS AGREEMENT . IF YOU DO NOT WISH TO BECOME A PARTY TO
THIS AGREEMENT AND BE BOUND BY ITS TERMS AND CONDITIONS, DO NOT INSTALL OR USE THE SOFTWARE, AND RETURN THE
SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS AND THEIR CONTAINERS) WITHIN THIRTY (30) DAYS OF RECEIFT.

ALL RETURNS TO TOSUN WILL BE SUBJECT TO TOSUN'S THEN-CURRENT RETURN POLICY. IF YOU ARE ACCEFTING THIS

AGREEMENT ON BEHALF OF AN ENTITY, YOU AGREE AND REPRESENT THAT YOU HAVE AUTHORITY TO BIND THE ENTITY TO THIS
AGREEMENT, AND REFERENCES HEREIN TO "YOU" AND "YOUR"™ SHALL MEAN SUCH ENTITY. "Quote” means the quotation or similar
ordering document issued by TOSUN to you for the purchase of a Software license, and which references, hyperlinks to, or

otherwise incorporates by reference, this Agreement.

The terms and conditions of this Agreement apply to the computer software provided with this Agreement, all updates or upgrades
to the software that may be provided later by TOSUN as part of any maintenance, technical support, or other services program for
the software, induding during any renewal term (unless such update, upgrade, or renewal comes with separate software license
terms), and all accompanying documentation, utilities, and Driver Interface Software (collectively "Software” or "SOFTWARE"). The
term Software does not include certain third party software that TOSUN provides to you but that is subject to separate license terms
either presented at the time of install or otherwise provided with the Soft ("Third Party Software"), and Software does
not include Source Code, which is defined in and licensed pursuant to the terms set forth in Addendum A — Source Code License,

© 1 accept the agreement
()1 do not accept the agreement

| [ 111

e
[

Figure 4-3 TSMaster Installation

3. Choose an installation directory and click “Next “.

Tel: 021-59560506 Email: sales@tosunai.cn 26
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%/ Setup - TSMaster 2025.9.28.1662

Select Destination Location

Where should TSMaster be installed? f 7

i ! ! Setup will install TSMaster into the following folder.

To continue, click Next. I you would like to select a different folder, dick Browse.

Browse...

At least 1.95 GB of free disk space is required.

Bock | Net | cancel

Figure 4-4 TSMaster Installation

4. Select additional tasks as needed and click “Next”.

%/ Setup - TSMaster 2025.9.28.1662

Select Additional Tasks

Which additional tasks should be performed? ‘ 7

Select the additional tasks you would fike Setup to perform while installing TSMaster, then click Next.

Install Components

-} T
. Install Python Environment
[_] mnstall 12534

Additional shortcuts:
[] create a desktop shortcut Python IDE

[T create a desktop shortcut Kinetics Analysis-TG

Back HNext Cancel
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Figure 4-5 TSMaster Installation

5. Click “Install” and wait for completion.

i/ Setup - TSMaster 2025.9.28.1662

Ready to Install
Setup Is now ready to begin installing TSMaster on your computer.

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Destination location:
D:\APP\TSMaster\TSMaster

Additional tasks:
Install Components
Install C++ Compllers
Install Python Environment

Back

74

Cancel

Figure 4-6 TSMaster Installation

%/ Setup - TSMaster 2025.9.28.1662

Installing

Please wait while Setup installs TSMaster on your computer,

Extracting files...
D:\APP\TSMaster\T SMaster\Firmware\TOSUN\TCOCOTTS1016Pro. TSDFUV3

Tel: 021-59560506 Email: sales@tosunai.cn

28



it
At
eiiy
|
o
&
[EH|
‘kk
%
il
oo
=
o |
Ul

G ES

Figure 4-7 TSMaster Installation

6. Click “Finish” to complete installation.

%/ Setup - TsMaster 2025.9.28.1662

Completing the TSMaster Setup Wizard

Setup has finished installing TSMaster on your computer, The application may be launched
by selecting the installed shortcuts.

Click Finish to ext Setup.

[ View the TSMaster release note

[ view the TSMaster features

[ View the TSMaster Quick Start

[ View the TSMaster Quick Start (English)
[T View the TSMaster SDK

B what's New In Latest Version

[C] Start TSMaster x86

[T start TSMaster x4

Figure 4-8 TSMaster Installation
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S. Inspection and Maintenance

The TC1013 primarily contains semiconductor components, which typically have a long service

life. However, adverse environmental conditions may accelerate aging and degrade performance.

To ensure proper operation, regular inspections are recommended to maintain the required

environmental conditions.

It is recommended to inspect the device at least once every 6 to 12 months. In harsher

environments, inspections should be performed more frequently. Refer to the table below for

inspection criteria and recommended actions. If issues persist, please contact Shanghai TOSUN

Technology Ltd.

» Power Environment Inspection

Standard/
Item Check Content Action/Measure
Range
Use a power meter or voltmeter
Check wvoltage fluctuation | USB port:+12V
Power Supply at the input; ensure voltage
at power input DC
fluctuation is within range
Check ambient temperature
Use a thermometer to ensure
(including internal -40°C ~+80°C | temperature is within specified
temperature within
range
enclosures)
Ambient
Conditions Check the ambient
humidity Use a hygrometer to ensure
(including internal | 10% ~90% RH | humidity is within specified
humidity within range
enclosures)
» Contamination & Protection Check
Standard/
Item Check Content Action/Measure
Range

Tel: 021-59560506 Email: sales@tosunai.cn
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Check for accumulation of

Clean the device and prevent

dust, powder, salt, and | None o
) future contamination
Contamination | metal debris
Check for exposure to o
. _ None Clean and shield if necessary
water, oil, or chemicals
Hazardous Check for corrosive or Use sensors or odor detection to
None
Gases flammable gases verify
» Mechanical Stress & EMI Check
Standard/
Item Check Content Action/Measure
Range
Mechanical Check vibration and shock | Within Install padding or vibration
Stress levels specified limits | isolation measures if necessary
Electromagnetic | Check for noise sources | No significant | Isolate or shield the device from
Environment near the device noise sources noise sources

> Installation & Wiring Check

Standard/
Item Check Content Action/Measure
Range
Adequate
Check crimped connectors | clearance Visually inspect and adjust as
in external wiring between needed
Wiring connectors
Check for damage to Visually inspect and replace
No damage

external wiring

damaged cables if necessary

www.tosunai.com
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Engineer Everything !

Software

Support CAN(FD)/LIN/FlexRay/SOME/IP and DolP
UDS diagnostics/ECU flashing/CCP/XCP calibration
Embedded code generation/Application builder
Encrypted release/Logging and bus replay
Graphical programming/Residual bus simulation
C and Python scripting

Bus monitoring/Transmiting/Automated testing

%
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Solutions

« Bus Conformance « EOL Testing Equipment

* Network Automation Testing System . Motor Performance
» Charging Testing System * Durability Testing Solutions
« EMB Calibration Testing Equipment *FCT
« Information Security Solutions

- Steer-by-Wire Chassis Testing Solutions

4

Hardware

1/2/4/8/12-channel CAN FD/CAN to USB/PCle device
1/2/6-channel LIN to USB/PCle device

Multi channel FlexRay/CAN FD to USB/PCle device

Multi channel automotive Ethernet/CAN FD to USB/PCle device
Automotive Ethernet media conversion device (T1to Tx)

Multi-channel CAN FD/Ethernet/LIN datalogger

-CAN FD/CAN/FlexRay/LIN communication boards

TTS test systems

-Relay and fault injection boards
-Resistors for sensor simulation

-Digital /O, Analog I/O boards available

OPEN

—
ALLIANCE

About TOSUN

The core product, TSMaster, is a comprehensive tool for automotive
R&D, testing, production, and after-sales. It integrates essential
functions with hardware support to streamline processes and
ensure precision, making it ideal for automotive professionals.

International Organization

& ASAM CiA

Quality Assurance

ISO9001:2015 Contact Us :

+86 21-5956 0506
sales@tosunai.com

CE Certification

Cce

website :

www.tosunai.com

Beijing/Shanghai/Guangzhou/Chengdu/Changzhou/Taipei/Stuttgart/Seoul
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