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~ HEPDERERHEAE(T/Image Tester)
SR HEDCERERAIIK(SPI)
* BEDEEERAIE(AOI)
o X-ray HEg AR (AXI)

* BERHCHIEA%(BT/In-Circuit Board Tester)
Yo SHESEBERROAE S (MDA)
o TR BESR B AR (CT)
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PRE- POST- ES?KTDP
SPI REFLOW AOI REFLOW AOI Beskisp
3D Solder Paste Automated QOptical Automated Optical Automated
Inspection Inspection Inspection Optical Inspection

Screen
Print

Insertion
& Wave
Soldering

AXI MDA ICT + FUNCTIONAL TEST
Automated X-ray Manufacturing Defects In-Circuit Tester
Inspection Analyzer
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More than 3000 customers have been serviced
through worldwide partners
More than 50 distributors and Rep. worldwide. FTEREELL2RE
RETEmiA 5w
Germany Malaysia

Vietnam

ws

o>

,4‘5’_ Japan

Taiwan
TRI HQ
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(O TRI HQ & Subsidiaries
@ ~uthorized Distributor/Rep.
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TRI 3D AOI Product Roadmap-“u |
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-l TR7700QH SI W

Q 21M/15um

Q.

()

( 12M/ 18.3um
TR7700(L) Q SII (DL) [ TR7500QE Plus
SMT -12M/15um(/33(3| (bL) -12M/15um TR7700Q Sl

-12M/12um -12M/12um 21M/9.8um
-12M/10um -12M/10um 21M/8um

TR7700QM SlI
-12M/5.5um
sr L TR7700QM Sl
0201M '2|'R72900Q Sil (-R)
SEML. \ 5M/2.5um
>
2021 2022 2023

AOM & Al SW module

Optional Laser module
Optional DFF module

Optional SWIR module

Complete AOM & TRI-Al solution
Optional Laser module

Optional 2X speed DFF module
Optional 2X speed SWIR module



~ TR7500QE Plus 3D AOI %5 l‘.{l

mnmrntln;t

Multi-Angle 3D Side View
Metrology-Grade Inspection

Industry-Leading Speed with
High Accuracy Resolution

Powered by TRI's Flexible Algorithms,
Smart Programming and Al Technology




l TR7700 Sl Ultra Cl AOI TRI

rlnnvutlnn

- [EEZR & (Conformal Coating) m/ﬂj

100 01001 . .
“'ﬁ‘“ﬂ? Smart Programming with

Auto Learning Functionality

V1

10000 1001

Noise Reduction with
Multi-phase Lighting
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Cl inspection box can measure the length of coating,
and the splash or insufficient coating.




Coating Thickness
Measurement Sensor

Coating Thickness Measurement range : 35um ~ 750um

TRl

Confidential 18 innowvation
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SMTILHF

Conventional 0201 >> 15 um

SMT
01005 >>10 um TR7700Q(M) SlI
Mini LEDJEFH ! @ e
N 2D TR7700 SlIl Plus @ 5.5 um : 17
Mini LED 3D TR7700Q(M) SIl @ 5.5um _ =
3D TR7700QE-S @ 5.5 / 3.45 um : —LF

ZliEt 8 (SiP)/ |
HE 75 (Underfill) + Laser TR7700QE-S |

fn Bl (Wafer)

TR7700QE-S +IR K
@ 3.45 um — TR7960A (DFF)

%i5%(Die Bond) PP v ’
| | - :
¥T4% (Wire Bond)
I +DFF@ 1.0/0.5um
Optical
! Resolution

15um 10um 5.5um 3.45um 2.74um 1.0um 0.5um 0.1lum

Semiconductor



簡報者
簡報註解
History
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@ 3.45/5.5um I
o\ Ultra High Resolution
m
STPT———| 1}
i/ T (SMD) — i

ZRIE Y (Bump) ‘ - —

FhEL/FT434% 4 (Die / Wire Bonding) 11

‘ . i
E 7B (Underfill)
3= i

20



/

- E R S A ET M T TR
-SEMI AOI

L 'LE{BJ

O .| =

¥i-B

TR7720S TR7900Q SlI TR7900Q SII-R

2D SEMI Magazine & Strip 3D SEMI AOI &
AOI 3D SEMI AOI Reject Station




T8 DFF 3D B )
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> Optimal focus pos
> Clearer 2D Images
> Sharper images
> Shadow-free 3D Image

"N Semiconductor

- TGS
(Wire bond)



簡報者
簡報註解
Depth from Focus (DFF) is a revolutionary 3D sensing technique that searches for the optimal focus position and measures the depth of the image. The DFF algorithm will create 3D model of the component and its surroundings.
Advantages: Shadow-free reconstruction of 3D data; Extremely high resolution
Limitations: FOV: 2.5x2.5mm ;  Slow cycle time due to multiple images taken from different Z heights.
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2D/3D
AQOIl & AVI

Industry 4.0
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< Ul: New designed and friendly *
user interface

d B ===
P&
\v[|[+|o|@]|o]

<+ Features: More complete
measurement functions will be
available

E'
n'l:l
Rl
|5

<+ High Flexibility: Multi-Layer
measurements
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Fast Inspection Precision Smart
Speed Inspection Factory
5 0 5 l'lm
Large FOV High Resolution Closed Loop
CoaXpress Technology Shadow Free IPC-CFX
Dynamic Imaging Smart Warpage Technology Smart Library
Stop & Go Imaging High Inspection Range YMS 4.0

TRl

innovation



3D Measurement

2D Inspection

TRI 3D SP! Py
L5 Rl

243
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Solder paste

Wafer Solder paste Solder Ball / Bumps

: measurement<25um,
0201 Solder paste | 50x50um
measurement i
Ceramic substrate Glass substrate Solder
MLCC measurement paste measurement

Black glue measurement

2D Color
Auto learning

Mini-LED Inspection (03015) [

Flux Inspection Flux re-judgment
(Pad Size @ 80um) import Al

Black glue Inspection

2019 2020 2021 2022 2023
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~ TR7007 SlI Ultra Series SPI &#Ek TRI

innovation

Next Generation of the Award Winning TR7007 SlI Plus

New Mechanical Structure 1304* ]

® i Minimal Vibration, More Rigid Frame* BIlsiorceRelatial
: . New Motion Controller
._."::| Flexible Communication Protocol
Tl
| rmon L. |
Higher Top Clearance
50mm

; —1 * Compared to TR7007 SII Plus




L TR7007Q Sl SPI rlu

e AT RE A A innovation /

High-Speed Platform

Improved Accuracy and Stability
for Precise Solder Measurements

Wide Spectrum Light for
Enhanced Contract and
Detection Rate

TRl

innowvation



TR70070 S| o~
- Improved Inspection Speed ==

TR7007Q Sl J

21M /9.8 um

TR7007Q Plus 24.6
12M /10 pm

0 15 30

Cycle Time (sec)

Inspection Boxes: 23344
Fiducial Marks: 3

N\ 7 %) 0 Improved Cycle Time
ﬁ%} 22% Tl

innovation


簡報者
簡報註解

TR7007QSII �21M 9.8um
TR7007Q Plus �12M 10um
07Q Plus�12MCL 10um
Scan Time (sec)
18.3
22.8
31.8
Inspection Time (sec)
0.3
0.3
0.2
Cycle Time (sec)
20.1
24.6
33
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TR7600(LL/TL) SlII
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TR7600F3D(LL) SII
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* Linear Motion
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* Circular Motion
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TR7600 SV Series AXI f:(l |

in nuvntinn

High-Speed Robust Platform,
20% Performance Improvement*

Al-Powered Inspection Algorithms,
Al-Void Detection, Al Repair Station, and more

Smart Factory Ready for
Easy MES Connectivity

*Compared to Previous Mode, TR7600 SllI innovation



TRI AXI - BGA #&38IfE

TR

innovation

ADAS, Radar Module,

Product Type Examples Communication Module

Inspection Criteria BGA Void, Open
TRI AXI Application 3D CT Inspection
3D CT (EBisEEfwE)
L X-F-F & % -2 N R-Q-R- Q- -
il 3 Bt 3
0@ @
XN N N N N ® ecoccoeleoeoeee 3
0000000600000 >
2000000 T 00900000000 O 2
0000000000000 ?
roeoc000® ® 000000002000 3
0020009920000 o
O '.' .. . 0090080000020 >
0000000000000 3
l... o !. . Q0000000000009 >
- - 0000000000000 Y
%F #6060 5T 5860
|; sOOBBGOBBBOD0
.... . sooBBOO0ODOOS
Joo0000 gaspsefsticss
".....f .:.::: 00000060600606600 | sesss0scosses
Nooe 0000000800000
| oeo00@® 099000000800
TR7600F3D Sl 26 )o0000® LI




Maay
TRI AXI is able to separate
SiP on double-sided PCBA

Confidential
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BGA CT Review at Repair Station TR) ]

Users can confirm with XY / XZ / YZ interface

NS NNABANN,

CT viewer is sent to repair station “r l‘{l

innovation



TRI ICT/BT J&
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| |
|0

innovation

b

Smart Factory

Flex Boards

Au to mo o] I-;
TRl

innowvation

O

o
Customized FCT




TRI BT/ICT Product Line .
- 2023 Update f Rl

innowvation

‘—-~
’ N Re S

— ,l \ / \\

uil” :TRQ'O%";’ su\‘ I TR8100H sl \

= -’ - ; i 1\ Cableless
' \ InLine 4

U
N /,

InLine \ )
A InLine .,
N\ 4

S, 2 \s__—

[TR5001D/QV SII] [ TR5001(D/Q) Sl ] /"_"‘\
. J / Multu-Core

. = S

- { Cableless |

. ‘ HighPinCount/
I N A

Multi-

Core N
| TR8100H sil I TR8100HL SII
= e
L=

e --..z_ e —— -

ICT

MDA

. —» 640 896 2560 3456 3584 4480 7056 11088
BSI PLUSé < (Pin Count)



TR5001 SlI Series ICT/BT #HEE r.u.

nnmrntlnn

Multi/Merge Core Parallel Testing
Improved Test Accuracy and Capability !
New and Improved Test Modules
Intelligent Software Interface
QDI Fixture Interface

Inline and Manual Handler
In System LED Analyzer




= AR I CT TRl
TR8100H Sl / TR8100HL SII "=

Original Test Points. New Sl Model Wy o
Model A

TR8100LV 3584 pins 7056 pins

TR8100LLV 5632 pins 11088 pins

Confidential



TR8100H SII ICT - FE¥E TR

e

innowvation

o Server/Data Center/Networking main boards
— Test pins range 3000~5000

e 5G Base Stations

e Charging facility




TRI 5jJ gt &)FEE/ﬂUfF%:‘;\\\E “Prad
REE TR S R

innovation

af =

Multiple 3D Metrology-driven Al-Powered Full Coverage
Technologies Technology Inspection 3D CT AXI

&, S @

Foreign Material High :
Inspection Gauge R&R SSeAICLe

Smart Factory
Ready

Flexible Production Line Solutions

Dual Lane Interface Extra Large PCB Inspection Board Testing and
(up to 1200 mm X 660 mm) Functional Tests
Intelligent Conveyor System M2M Communication Automated Diagnostics and
Calibration




’\; Real Time

SMART o5y [d i
FACTORY g ...

Solution

|EI Repair Station

innowvation
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HimHE
T ZA.0iBRIR8
MES &l

{216

Al BSREEH T4
Al ERET {Eis
+ 5 bR B R

e EAThAE SM RRTa'lm

FACTORY

- Test and Inspection
g b

MERED BY |
iHimR
I
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簡報者
簡報註解
Centralized Inspection Center
Dashboard
Real Time Monitor
SPC Reports
Remote Control
Alerts
Trends
Root Case
Mobile APP
Remote Fine Tuning
OEE Reports
Shared Library
Barcode Link Data
AI Station
AOI + AXI Repair Station
M2M Solutions
Closed Loop
Industry 4.0  Partners
MES Customization
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BELIREFAITE IR

innovation

Big Data Ready

Real Time Defects Analysis | Remote Alarm & Real Time
Inspection Status Reports Monitoring SPC Trends




MES ZEUE — KREHBEIE  TRI

innowvation

. Big .
TRI solutions generate for your MES Applications
To Improve your Production Yield Rate

PCB ID

Component ID
Inspection Image
Area / Height / Volume
Position (X,Y,Z)

Shift (X,Y,2)

Void %

and more...



TRISZFEET B Al 25/l 225

TRI SPI, AOI, AX| MBS e
IPC CFX(data)/HERMES(M2M)

—~—

data
;--:-l_-' [0 i o L

J:J = ;.%l% = § |
- - ] I /

T}

= _F . ke - _1

Pre-reflow AOI Post-reflow AOI AXI
TR7710 TR7700Q Sli TR7600 Sl

SPI
TR7007Q Plus




% IPC-HERMES-9852 #

M2M Communication Standard

IPC-HERMES-9852

The gicbal standard for "M2M"in SMT asesmais

e Based on TCP/IP and XML

Automatically Change the Program.

Automatically adjusts the conveyor belt width.

Continuous tracing of boards throughout a SMT line.

Requirement: At least one Bar Code Scanner

Confidential 50


簡報者
簡報註解
TRI為SMT產線全線測試提供完整的資料連接功能，包括：SPI與印刷機的回饋連接、SPI與貼片機的skip board、shift alignment
爐後AOI、爐前AOI、SPI的YMS Lite功能(defect image、alarm system)，以及最新開發的SPI → AXI skip board功能


%1% IPC-CFX (IPC-2591) ARG

~IPC

CFX

OPL LISTED

Qualified Products

TRl

TR7007 SllI Series
TR7007 Sl Ultra
TR7007D Series
TR7007Q Series

TR7007Q Plus Series

= == |
o =1
S I ==
AOI AXI

TR7600 Series
TR7600F3D Series

TR7500QE Series

TR7700 Slll Series
TR7700Q SlIlI Series
TR7700QE Series

ICT

TR5001 Series
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IESECS/IGEM ZEf% w

% LAN SECS Data Base

Fﬁ SECS/GEM Application

Host
------------------------------------- }9)@ SECS Protocol
Equipment
SECS/GEM SECS/GEM SECS/GEM
Application Application Application

Pre-Flow Post-Flow ‘r :{I
AO| AO' innowvation
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B SRfEs2 BT ry

Defect Image Analyzer

View inspection images from SPI, Pre-reflow AOI, Post-reflow AOI and AXI
simultaneously from YMS 4.0. Eases the root case traceability by displaying the
Inspection Images.



YMS 4.0 App l‘a{l'

innowvation

Portable Monitoring experience for your production line

User-friendly interface to access real-time statistical data
such as the Yield Rate, Top defects and Top Defective
Components from the comfort of your mobile device.

4 . il

Alarm Yield Real-time
Notifications Rate Monitor SPC Trends



簡報者
簡報註解
Description:
Find the Root Cause of the Production Line. Defects and False Calls. YMS eases data traceability from component defect values to inspection images.  

Benefits:
Improves Data Traceability
Track and Analyze the Root Cause of Defects
View Defect Across Production Line

Defect Image Analysis: 
Eases the root case traceability by displaying the Inspection Images.

Barcode Link Data:
Search the inspection data of a specific board with the bar code number. This function shows users the test results of the input barcode in selected product line and time period.
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1. Al FELEE (Smart Programing)

2. Al TAERE: {EIARZ5-4% 022 0T Al KR R s

3. Al BEEEHIF & (Verify Host):
Al #iE/E H 5 (Repair Station) &

4. Al 1l

* FrHtak (OCV/IOCR)
o Ielerm il

« FEHIVDY Nl

© EYmHl
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> Future Plans
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«Optical Dept. . system S/W °E_Lﬁ _control |
» Mechanical Dept. YMS, R/S -Lighting contro

SeBRRH I I
. 210" RD
S B AR

||

AN R

Department of Computer science, & K&
- &2 R [ Understanding

Department of Power Mechanical, F&E K2
- X-ray 3D Reconstruction/Digital Tomosynsis Algorithm/ZEBi&Y @ EEE

Center of Measurement Standards, T Hff5E
- Length/ Camera / K IE
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m 2017 Circuits Assembly NPI Award

m2017 EM Asia ]

i

m 2018 Circuits Assembly NPI Award
22018 EM Asia & {EALERG =
m 2019 Global Technology Award

m2019 EM Asia £

L] 1
HH 2 s

m 2020 Global Technology Award

m 2021 EM Asia £l

m 2021 Global Technology Award

m2022 EM Asia £
m 2023 EM Asia £l

* TRI's Company Milestones:

_[}—‘E'[:[[j;i,j
0% K2 2R HH

https://www.tri.com.tw/tw/about/about-21-1-2.html
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Better Testing Better Quality TR

THANK YOU!

For more information about
Test Research, Inc.

Please visit:
www.tri.com.tw

@ stop solution
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