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Overview

Who should read this guide?

This guide describes the availabl€3Ster configurations,
from those with reduced hardware and software compéxity
for in-line testing in production, to the fully configured
system for R&D and engineering use.

The aim of this configuration selection guide is tgrovide
thermal engineers with detailed information about the
different configurations of the measurement hardwae and
measurement control software. There are two hardwag
configurations with reduced complexity aimed forin-line
testing purposes inproduction . These versions with simple
measurement control softwarecan be operated even by
technicians . The mostadvanced version of the
measurement hardware and software is aimed fothermal
R&D laboratories to be used by engineers .

Briefly about the T3Ster technology

The T3Ster technology comprises a very flexible range of
hardware, including the thermal transient tester sition itself
now offered in various configurations and numerous ptions
like the T3Ster Multi Channel Power Driving Unit(also known
as the T3Ster Extension Bgxor different accessories
(thermostat, booster, thermocouple pre-amplifiers, JEDEC
standard still-air chambers, test-boards and spetitixtures
e.g. for TIM and PWB measurements, etc). The measunents
are controlled through a USB port.

The T3Ster equipment and its measurement control software
together form a very versatile, flexible system aied at the
thermal characterization of semiconductor device paelges.
Both the measurement hardware and software are offeed
now in different configurations

The design of the measurement hardware and softwarallow
wide range of applications by the direct support ofdifferent
measurement modes which are tailored to all kindsfodevice
structures to be tested. Using a smart implementatn of the
JEDEC static-test method (JESD51-1), th@Ster equipment
forces a packaged semiconductor chip from a "cool'to a
"hot" state using a single step change in input power, and
uses the measured internal transient temperature sponse to
generate a complete thermal characterization of thepackage
in a short time. The equipment yields very accuratempera-
ture vs. time trace for a packaged chip in a given environment.

This information can then be used for various purpas, e.g.
to obtain metrics like R ., R, or R,,, directly from the measu-
rements, to get information about the heat-flow path to find
and locate failures like die attach delamination. iSce T3Ster
can be used to characterize the heat-flow path fronthe heat
source to the environment it can also be used in R&[@bs, for
reliability testing or for in-line testing in prodiction.

What separatesT3Ster from other thermal test equipment
on the market is speed and ease of use, wide apgkbility,
extremely accurate temperature measurements (0.0C), 1
micro-second measurement resolution in time — now all
combined with the flexibility of the measurement hardware
and software.

Real-time measurement

T3Ster carries out measurements in real time in conformase
to the static test method described in the JEDEC SB51-1
standard. This "continuous measurement" technique
combined with precision hardware results in capturig very
accurate, noise-free, real thermal transient curves  at
high time resolution

Scalable system

The T3Ster system consists of a Main System Unit having a
USB interface to the measurement control computerfly
desktop or notebook PC with Windows), a power driving
module for heating up the components to be measured4
sensor current sources and up to 8 measurement channels.
The different configurations of the equipment can beordered
with 2, 4, 6 or 8 measurement channels . There are two
types of measurement channelsstandard channelsand
accelerated channelsAccelerated channels provide better
resolution of the small time-constant range of packges - a
must e.g. for die attach testing. Using themulti channel
power driving unit  (also known as extension box) the
number of power driving channels can be increasedpito a
total of 7. Three versions of the power driving module

are offered, each with a different level of compleky.

Any combination of the different power driving modules and
measurement channel types can be installed in a system
composed of the T3Ster Main System Unit+ Multi Channel
Power Driving Unit




Available configurations of theT3Ster

Main System Unit

Wide range of measurement modes

The versatility of th&3Ster hardware architecture provides
three modes of switching the power across the devieunder
test:

X programmed voltage step at
fixed current,

X programmed current step at
fixed voltages,

X voltage and current is changed

and measured.

With these types of power driving options, theT3Ster

measurement architecture is suitable for measuringhany

different chip structures, such as

x discrete or integrated bipolar transistors, MOS trasistors,
JFETSs, IGBTSs,

x diodes, power LED-s and live integrated circuits ainy
complexity (using the substrate diode),

x dedicated thermal test chips with separate heaterrad
temperature sensors

are also supported.

This flexibility is allowed by theTRNDRYV power driving and
RDRIVE switching modules. In case of the most advanced
measurement hardware they provide

X manual or computer controlled voltage switch (U, and
the corresponding voltage source (4} source) on the
TRNDRV module

X manual or computer controlled current switch () and the
corresponding current source (Isource) on theTRNDRV
module

X manual or computer controlled switch (R-switch) andhe
corresponding (D type) socket and a digital volt nter
(DVM) input on the RDRIVE module.

The D type socket on theRDRIVE module also provides
control for the power booster (a hardware option inaddition
to the Main System Unit).

The simplest version off 3Ster:
Production Tester Version 1

This version of theT3Ster Main System Unit was designed to
meet the requirements of the most common measuremerst
using a diode as a heater and as a sensor, poweref to cca.
2 W. This power level — combined with the high sigal-to-
noise ratio of the measurement channels — is sufiient for
testing wide range of packages. For powering the dece
under test, this version ofT3Ster supports the

. The equipment contains simplified versions of
the TRNDRV-ALL power driver module only:

x The TRNDRV-CUR module provides a computer
controlled current switch () and the corresponding
current source (l source) only,

The power level available in this version is deterned by the
level of the heating current (maximized in 2 A) andhe typical
forward voltage of the diode used for the test — resulting in
an approximate power limit of . Due to the high figure
of merit (i.e. the high signal-to-noise ratio of tre measure-
ment channels) this power level is sufficient for mst of the
thermal testing needs.

This configuration requires establishing the minimaaumber

of connections only: heating current from the | socket, sensor
current from one of the sensor current sources and
connection to a measurement channel. There are naastches
that need to be set.

This hardware can be operated by the production testg
version of the measurement control software which des not
require the operator to set anything for measuremets. All
settings can be defined by a thermal engineer in the
advanced measurement control program and can be expted
to the production testing software.

Thesimple design of this version of hardware and software
allows eventechnicians to operate the T3Ster system.

Symbolic picture of the simple production tester viesion of T3Ster with two accelerated measurement channels instalte




Available configurations of theT3Ster Main System Unit

The extended version off 3Ster:
Production Tester Version 2

If the power level available with the Production Tdsr Version
1 is not sufficient, the application of the T3Ster-Booster is

to be considered. For this purpose the extended vaon of

the RDRIVE-DVM module is required — its D-type socket and
U.,.input provide the required means for the operationof the
booster device. This version of th&3Ster Main System Unit
supports , thus, it contains
simplified versions of theTRNDRV-ALL power driver module
and the RDRIVE-ALL module as follows:

x The TRNDRV-CUR module provides a computer
controlled current switch (}) and the corresponding
current source (lsource) only,

X TheRDRIVE-BST module provides a digital volt meter
(DVM) and sockets for using the power booster.

Both configurations of the in-line/production testirg version
of the equipment can be operated with the productiontest
version of the T3Ster Measurement Control Program

These equipment versions can be ordered either in adk-top
type or in a 19" rack mountable type system enclosure

Symbolic picture of the extended production tester version of 3Ster with two accelerated and three standard measurementhannels installed

Symbolic picture of the advanced laboratory tester version df3Ster with two accelerated and six standard measurementh@nnels installed

The fully configuredT3Ster:
Advanced Laboratory Tester Version

This version of the tester is equipped with the mddflexible

versions of theTRNDRV power driving and RDRIVE

switching modules — providing all the features offeed by the

design of the measurement hardware architecture. Pjcal

power levels with the Main System Unit:

x Transistor (3 pole device) / resistive heater measment
Voltage step mode: U =10V, I=2A
Current step/R-switch mode: |J =50V, |=2 A

x Diode (2 pole device) measurement
Current step mode: Uoe 11V, 122 A

Using the power booster switched power up to

can be reached in current step and R-switch modes.
Regarding further details of theTRNDRYV and RDRIVE
modules of the T3Ster Main System Unit (such as the safe
operating area or socket/plug connections etc.) pkese refer to
the T3Ster Hardware Reference Manual

The advanced laboratory and production tester versioof the
Main System Unit can be operated by all versions of ¢h
T3Ster Measurement Control Progranif the in-line
production version of the measurement control progran is
used, all switches on the front of theTRNDRYV and RDRIVE
modules must be set to PC position.




Flexibility with Scaling and Upgrade Options

Available modules

There are two types of the TRNDRYV power driving maode

available:

Part number:

Description:

TRNDRV-ALL

Power driver module supporting
voltage-step and current-step mode of
powering, controlled by manually
operated or by computer operated
switches. The controlled voltage and
current sources are available via the
U, and | sockets.

TRNDRV-CUR

Power driver module supporting
current-step mode of powering only,
controlled by a computer operated
switch. The controlled current source
is available via the Isocket.

The above modules are interchangeable. Both versisif the
T3Ster Measurement Controprogram can handle these

modules.

There are two types of the RDRIVE & DVM module aladle:

Part number:

Description:

RDRIVE-ALL

RDRIVE module with DVM (digital
volt meter), booster control and R-
switch units. The R-switch unit can be
used with manually controlled or
computer operated electronic switch
to support R-switch mode of
powering the device under test.

RDRIVE-BST

RDRIVE module with the booster
control unit only.

The above modules are interchangeable. Both versisif the
T3Ster Measurement Controprogram can handle these

modules.

Using the above modules the following factory confjured
Main System Units are available:

Part number:

Description:

T3STERHW-ADV
advanced
configuration

T3Ster Main System Unit aimed for
R&D labs using power driving modules
TRNDRV-ALL and RDRIVE-ALL.

Can be best operated by an engineer.

T3STERHW-PT1
simple
configuration

T3Ster Main System Unit aimed for
in-line production testing using
modules TRNDRV-CUR and
RDRIVE-DVM. Can be operated by a
technician.

T3STERHW-PT2
extended
configuration

T3Ster Main System Unit aimed for
in-line production testing using
modules TRNDRV-CUR and
RDRIVE-DVM. Can be operated by a

technician.

Upgrade options

All types of TRNDRV and RDRIVE modules are
interchangeable. This allows an easy upgrade of th@mplest
T3STERHW-PT1 configuration to T3SSTERHW-ADV.

A typical situation in a production environment is hat a
T3STERHW-PT1/PT2 configuration is in everyday use by
technicians. By temporarily replacing the simple mades
(TRNDRV-CUR / RDRIVE-BST) with their sophisticated
counterparts TRNDRV-ALL / RDRIVE-ALL ) the T3Ster
equipment is upgraded to the advanced laboratory veisn to
let the thermal engineer set the tester for a new ype of
device to be tested.

All versions of theT3Ster Main System Unit can be operated
by both versions of the measurement control softwareThe
advanced software version is best used by the themh
engineer to find the proper measurement parametergor
production testing. These parameters can be exporteid the
production testing version of the software to allowan
automated operation of the hardware. Once the setiigs are
found and saved using the advanced hardware configation,
it can be turned back into the simplified version i re-
installing the simple power driver module. It is &lo possible,
that in a production testing application the simplecurrent
switch mode is not sufficient, a precisely switchedoltage
source would also be required. In this case @3Ster Multi-
channel Power Driving Unitwith at least one TRNDRV-ALL
and any number of TRNDRV-CUR power driver modules can
be connected to the Main System Unit. It is worth pting,

that the two types of power driver modules are also
interchangeable in theT3Ster Multi-channel Power Driving
Unit.

Scaling options

A T3STERHW-PT1 configuration is typically equipped with a
few measurement channels only while in &3STERHW-ADV
configuration all measurement channel slots are ocpied.

Any configuration of the T3Ster Main System Unit
(TSSTERHW-PT1, T3STERHW-PT2 or T3STERHW-ADV)
can be equipped with any number of measurement chanels
of any type. The maximal number of measurement charels
that can be installed is 8. NoI'3Ster configuration is shipped
with one measurement channel only.

Depending on the actual measurement need, standard
measurement channels or accelerated measurement afrzels
are used. Any of these types can be installed intany
measurement channel slot of anyr3Ster Main System Unit
version.

A measurement system of any complexity can be easil

configured from the available options. The two extemes are

as follows:

X T3STERHW-PTYT3Ster Main System Unit Production
Tester Version 1) with two standard channels onlyral

x T3STERHW-ADV(T3Ster Main System Unit Advanced
Version) with eight accelerated measurement channels
and two extension boxes with threeTRNDRV-ALL
modules each.




Flexibility with Scaling and Upgrade Options

T3Ster Main System Unit Production Tester Version 1 assétad in a desk-top system enclosure and the equipnme upgraded to the
advanced laboratory version usingRNDRV-ALL and RDRIVE-ALL modules:




Flexibility with Scaling and Upgrade Options

Ordering Information

The following table provides ordering information. Qir applications engineers are at your disposal toadine the T3Ster configuration
that suits your testing needs the best.

Part number: Description and details:

T3STERHW-PT1-SnAm-DT
T3STERHW-PT1-SnAm-RK
Including:

T3STERSW-PRD
Part number:

T3STERHW-PT2-SnAm-DT
T3STERHW-PT2-SnAm-RK
Including:

T3STERSW-PRD
Part number:
T3STERHW-ADV-SnAm

Including:

T3STERSW-PRD
T3STERSW-ADV

T3Ster Main System Unit Production Tester Version 1 with standard andm accelerated
measurement channels in desk-top styldXT) or 19" rack mountable (RK) system enclosure.

Part number:

T3STERENSUP-xx

T3STERDIGC1
T3STERDIGC2

TRNDRV-CUR

T3STERQCSO
T3MEACHSTD
T3MEACHACC

T3Ster Measurement Control Prograrfor production testing (mandatory)

Qty:
1

1
n
m

Description and details:

T3Ster Main System Unit Production Tester Version 2 with standard andm accelerated
measurement channels in desk-top styldXT) or 19" rack mountable (RK) system enclosure.

Part number:

T3STERENSUP-xx

T3STERDIGC1
T3STERDIGC2

TRNDRV-CUR

T3STERQCSO
RDRIVE-BST

T3MEACHSTD
T3MEACHACC

T3Ster Measurement Control Prograrfor production testing (mandatory)

Qty:
1

n
m

Description and details:

T3Ster Main System Unit Advanced Version standard andm accelerated measurement
channels in desk-top style system enclosure.

Part number:

T3STERENSUP-DT

T3STERDIGC1
T3STERDIGC?2

TRNDRV-ALL

T3STERQCSO
RDRIVE-ALL

T3MEACHSTD
T3MEACHACC

T3Ster Measurement Control Prograrfor production testing (optional)
T3Ster Measurement Control Prograrfor advanced testing applications (mandatory)

Qty:
1

n
m

Description:
xx type OT or RK) system enclosure with universal power supply
(110/230V AC 60/50Hz)
Digital control card no. 1.
Digital control card no. 2. with USB computer inteface, external
trigger input and extension box connector
Power driver module with a single current source edgpped with
computer controlled current switch only.
Four sensor current sources (25 mA)
standard measurement channels
accelerated measurement channels

Description:
xx type OT or RK) system enclosure with universal power supply
(110/230V AC 60/50Hz)

Digital control card no. 1.

Digital control card no. 2. with USB computer inteface, external
trigger input and extension box connector

Power driver module with a single current source edgpped with
computer controlled current switch only.

Four sensor current sources (25 mA)

R-drive (power switch) module with digital voltmete and booster
control

standard measurement channels

accelerated measurement channels

Description:
DT type system enclosure with universal power supply
(110/230V AC 60/50Hz)
Digital control card no. 1.
Digital control card no. 2. with USB computer inteface, external
trigger input and extension box connector
Power driver module with a voltage and current sowre equipped
with manually and computer controlled voltage and arrent
switches (with maximal ratings of 2A and 10V).
Four sensor current sources (25 mA)
R-drive (power switch) module with DVM, booster cotrol and R-
switch units. The R-switch unit can be used with mawmally
controlled or computer operated electronic switch
standard measurement channels
accelerated measurement channels




Electronics companies around the world use the
T3Ster equipment and its accessories, thermal test
chips together with MicReD software to
characterize their parts and system components.

MicReD customers in the electronics industry includée world’s
largest semiconductor producers, equipment manufacters,
companies from the photonics and lighting industry

Delta Design

IBM

Infineon

Intel

International Rectifier
LG

Lumileds

Micronas AG

NOKIA

OSRAM

Philips Lighting
Philips Semiconductor
Samsung

Seoul Semiconductor Corporation
ST Microelectronics

plus a large number of universities and public & prate
research institutes in different continents

For detailed information about the  T3Ster
equipment please contact MicReD as follows:

MicReD Headquarters
MTA-MMSZ Building,
Etele Gt 59-61 4699 Old Ironsides Drive - #390
Budapest XI, H-1119 Hungary Santa Clara, CA 95054-1860
Tel: +36 1 481 1195 USA
Fax: +36 1 481 1369 Tel: +1 (408) 562 9100
mail@micred.com Fax: +1 (408) 562 9101
info@flomerics.com

North American Test Facility
Flomerics Inc.

Korea, China/Taiwan, Japan
Dong Joo Corporation

Suite 1511 Missy 2000, 725
SuSeo-Dong

KangNam-Gu, Seoul,

Korea 135-986

Tel: +82-2-3413-0321

Fax: +82-2-3413-0324
hjchoi02@kornet.net

For details of localMicReD representation please visit
www.micred.com/contact.

www.micred.com

Besides their own direct agents and representativédicReD can be
reached worldwide viaFlomerics' sales offices:

FLOMERICS Corporate
Headquarters

Flomerics Group PLC

81 Bridge Road

Hampton Court

Surrey KT8 9HH

United Kingdom

Tel: +44 (0)20 8487 3000
Fax: +44 (0)20 8487 3001
info@flomerics.co.uk

France

Flomerics France

32 Rue Jean Rostand
91893 Orsay Cedex
France

Tel: +33 (0)1 69 35 30 90
Fax: +33 (0)1 69 41 27 67
info@flomerics.fr

Germany

Flomerics Ltd.
Niederlassung Deutschland
Raiffeisenstrasse 16
D-70794 Filderstadt
Germany

Tel: +49 (0)711 77915-0
Fax: +49 (0)711 77915-15
info@flomerics.de

Italy

Flomerics Ltd.

Strada 1 — Palazzo F1

Milanofiori

20090 Assago Ml

Italy

Tel: +39 02 5750 6502

Fax: +39 02 5779 2904
info@flomerics.it

Sweden

Flomerics Nordic AB
Romansvagen 6, 9th floor
131 40 Nacka

Sweden

Tel: +46 (0)8 601 0460
Fax: +46 (0)8 601 9565
info@flomerics.se

China

Flomerics China

Room 506

No. 555 Nanjing West Road
Jingan District

Shanghai 200041

China (P.R.C.)

Tel: +86 21 625 80 542
Fax: +86 21 621 51 794
flomerics@sh163.net

Japan

K2 Corporation
Motoazabu A-Bldg 7F
3-12-1 Motoazabu
Minato-Ku, Tokyo 106
Japan

Tel: +81 3 3408 2590

Fax: +81 3 3408 2591
K2mail@dp.u-netsurf.ne.jp

India

Flomerics India Pvt. Ltd.

First Floor, "Regent Sunnyside"
581, 8th Block, Koramangala
Bangalore, Karnataka 560 034
India

Tel: +91 80 5765 9995

Fax: +91 80 5130 8006
info@flomerics.co.in

Singapore

Flomerics SE Asia Pte Ltd.
5 Jalan Kilang Barat #07-04
Petro Center

Singapore 159349

Tel: +65 6272 9276

Fax: +65 6272 7617
sales@flomerics.com.sg

North American Offices
Flomerics Inc. Headquarters
4 Mount Royal - Suite 450
Marlborough, MA 01752
USA

Tel: +1 (508) 357 2012

Fax: +1 (508) 357 2013
info@flomerics.com

Flomerics Inc.

1106 Clayton Lane, Suite 525W
Austin, TX 78723

USA

Tel: +1 (512) 420 9273

Fax: +1 (512) 420 9485
info@flomerics.com

Flomerics Inc.

4699 Old Ironsides Drive - #390
Santa Clara, CA 95054-1860
USA

Tel: +1 (408) 562 9100

Fax: +1 (408) 562 9101
inffo@flomerics.com

For details of localFlomerics representation please visit

www.flomerics.com/contact

www.flomerics.com



