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“In our lab today the T3Ster is mainly used to measure the thermal resistance of our packages in customer-specific
environments. Thanks to the T3Ster, these measurements are very quick and easy to perform. With the help of the T3Ster-
Master software we are not only able to give customers strong confidence that our compact thermal models are correct,
but also give them insights into how the heat can be dissipated to the environment and the impact of possible faults that
may occur during board assembly. Furthermore, for determining the properties of SOl materials, we also measure special
test chips with T3Ster, yielding reliable data for thermal simulations of our own SOI chips. T3Ster is a highly versatile piece
of equipment. | am sure that we will find other application areas in the near future.”

- Ir. John H.J. Janssen, Manager Virtual Prototyping, Senior Principal,
NXP Semiconductors, Nijmegen, The Netherlands

package thermal characterization

thermal analysis

e B

thermal transient testing

model validation

“As LEDs become more powerful, more attention should be
paid to thermal management, which is essential to ensure
"To reliably measure the interface resistance we needed a stable LED performance and long lifetime. This is why OSRAM
transient measuring method. We chose the T3Ster is devoting considerable attention to thermal design. T3Ster’s
because of its compactness and ease of use, allowing us accuracy and repeatability enable us to verify our thermal
to improve data acquisition and processing of the designs and confirm the stability and reliability of our
transient thermal data. We were able to improve the products. By testing in bulk we get increased statistical
accuracy of TIM measurements and measure the confidence in the measurement results. The structure
contribution of the different components — the heater functions built into the T3Ster software are extremely
chip, thermal interface, cooling cap, second interface, powerful for identifying different thermal attach issues
and heat-sink." during our extensive reliability testing.”

- Dr. Bruno Michel, Advanced Thermal Packaging Manager, - Dr. Thomas Zahner, Quality Manager,
IBM Zurich Research Laboratory, Switzerland Osram Opto Semiconductors GmbH, Regensburg, Germany
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MicReD ™43

MicReD® — Microelectronics Research & Development Ltd. L5457 [E (X & #)2 FH Q) S A Z M HT K28 4 A (Viadimir Székely, Marta
Rencz, Andras Poppe and Eva Nikodémusz) i 1997 SEPTALIT - IEEEBXIL AL 2000 F35FHER BB ROEE 22 R 85 ) T3Ster (Thermal Transient
Test) BREEH SR & - P9 BIRTHER ITH R E IR (LeD) ETHF AR - UEZEEFXEIERETEFTEEHE
IEEEZNPE A #REE JEDEC 2RI S -

BTN ERS K LED B ERIAY MicReD BIFXTE R 8 W T3Ster 2 RIERE 2 B HEZ M Pannonia KB SIEFEE WL TeralED® R4%
(LEDsYE 2048 & IR D IK) WAL 2005 FEBFEATIHZ A T3ster RIEPH—IRRE - FEESANRBEMNTS - 3EH
T3Ster A TeralED 945 & O LSS ERAVAIGL L LED RUYE ~ BB EM S A S EREHEEH LED ST -

MicReD RYFEEE R B I ISR SRR ZFTANF Sl - HABZEORRSBER BT ERHHER I - LEREER
A2 T3SterMaster £ ¥ BT 0 2R 18 1% ELERIR 5 T4 1L junction BISMEIRIBRIBIEA B ROBA /ZAPEE - MicReD A LEIEH: T Tl 1Y
TEBETHEPERIRMRNAG TG ZERBNE ZEEBM -

SRBAHTENEARMET - MicReD BIEXEERIR ERFRBZIRABRBZ AR P -

MicReD is located on the ground floor of Building D, Infopark, Budapest.




INTRODUCTION

T3Ster (MRJ%: “tri-ster”) — ERAEHHS RIE S ST FEFE T
HER ARG —SERSAERE - 5 2000 FEH™
BREWET - 13ster WELCERZEMEZNEHS
o T3Ster BT FARREBELERTE Ic THIEEERS
ENBIBHERIEM - B1E stacked-die and system-in- package
devices IR BTEFEE 7 BHFIIFRIER - T3Ster T
EARNERUMUEEEHBDTELL R AR RN ERE
o 8 data TNOIFIZVR 2 HTENES FIOTHERM® S EHTT
HEREEARYEPEIARFNMR - FEH - T3Ster
MFlIoTHERM WA SIEAEM R RERRARAEETE
EESETRIPRE -

THE T3Ster TECHNOLOGY

T3Ster BR 7 TEERREAMH SRR N ERGHNERT
SIFEEFEEUN (B2 18 Bthermostat, booster,
thermocouple pre- amplifiers, JEDEC standard still-air chambers
, test-boards and special fixtures e.g. for TIM measurements).
Fir S ELRfY 8 2 = R Bc 4 B 212/ USB port ] T3Ster KB
FafEiES: ; WEBBEERSICA K S HER 7 #
455R A TeralED R AR MHUIEAS S 0 14 LEDs B 5822V
MBS =R - FEA JEDECIESDS1-1 FFREERE - HEHTE
BRAALTHNBEXNNERNBIREETTH LR
H7EBETRE  ERERNEIESPIINETHER
BLEFBLERE FREENEENRY - BERE
9 RIFRE6 JEDEC JESD51-14 “transient dual interface
method” (TDIM) /T E S RAR T4 72 R0l S2IZ(E
HEBBENREHNERIRENKRE KR EARNE
RIERIEBN O] BH %75 %! RthiC, RthiB FHERthIA - I B35
HS AU TR EBEPABNEERIGE  ILEE
JRO] 4 compact thermal model 4t FIoTHERM #1715 ¢

> T3Ster 2RO ASRIR BB B AR 1 B IR RIS
IR - ol e R EZAEIERR 518 2 heat-sinks
A heat pipes IR - W 7 A EEER 2T EEE
T3Ster M—M M ERHEH ZRAERMT:

n RERAERER

n ER#EEEZ

m BEERESA (0.01°C)
m 1us £ BT E

T3Ster 7148

EENENRMOMEESREEEBRESAMBEIE -

T3Ster FEFE115:

m BVEREET

m Die attach B&:8

m HEREARMIREBENHR

m LEDs JEEUF M

m E4 compact thermal model I2 45 CFD D4
m ERBEWIEST

m MRS EERRS (e, TMERAE)

m BETUEREE

n EERERIRER AR PRI EERE
m LED ZEDHT

T3ster WS ERIRE T M HHRBMERTENWENR (ER
EERIER) SHYCRNEBNTEREZBHNEE -
HRBELREPRE—EILUNA 13ster EEEBRBER
EmiBREENGHREBRIER - BERAIENEEIL
BTZUuHEmBBERNE - WHILUE—LRETONN

QA
?T‘?'\'uiu °

SCALABLE SYSTEM

T3ster EMHMAZMERBEZNE (EUKR BB
SERHEBM - Windows® £:48) - K/NERAVEERHTHN
BAfER - TRAABZENRERS RTS8 ERE
ERULRRETHERERRNMESRRER 8 [E5AE 1M
EBE - BRRIEZI  BERAREBASHRGILUREKE
TERAAAR -

T3Ster




MAJOR CHARACTERISTICS OF T3Ster

KEY FEATURES:

m B MR- DR O (HEE

n TERFSBEERERZ JEDEC WA A

m Real-time =l

m FHENRR  BANRNE | R IERE
n NAREEERHSANE S EEENE

m T3ster BAHERABMSFAEES

ACCURACY, RELIABILITY, VERSATILITY, SCALABILITY

REAL-TIME MEASUREMENT

T3Ster & 18 JEDEC JESD51-1 #R &8 7 AR = AE o] DURIRRY
real-time #1788 - B4 "EE SR HE M ST3Ster
SEENRBIUESKEBERETENER MRS ERE

E - SHIRtENERMERE - S22 - ¥ S JEDEC
JESD51-1 BN AR = RIVAIRNOJ 7E T3Ster EETTER - T3Ster
BREFHEEMW JEDEC BRI R ETAR - 82
ESD51-14 “transient dual interface method”(TDIM) 2N E =
AEZ 200 B ST 25 704 junction-to-case ZAfH - HHL
EFEEAY Rthjc « M E&E 2 JESD51-5x %51 LED R R &8
HE LED BUK MIL standard 750E jBl5%E transistors °
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RESULTS POST-PROCESSING

HEEERE - T3ster BTN AL N BENTELKRE
RIREGE - IR 7 ARERTERETERNS - REEHRET
PSRIRBRSRAER - 1 MicReD T3Ster BERRIB R T T
- BREERINUBHEERENT:

m PulseZf AR EAFH A 4 &

m zth (%Y FEZRFE R AR [E)

m TREZ©L

m #ERBERE] (structure functions)

ERREGURRES
m junction-to-ambient Z4PH 7 JEDEC AR 6 E RAVER
& junction-to-case Z4FH ({8 &= #THY JEDEC #3#0 JESD51-14)
n BEBEBHEMURAEE
m HUERER S PRAGA MR R R 44 R ~F

EERRERER R

m ZRSMNOSRISEE

m 12 BRIZE A 45 ( Booster): DRt 100W 2T EHER

m ZBSNANIIBE O LR RS BEE) 22 1@ junction

m K[E type FUELER: 124 ) - K~ Ttype BB EFE
AT ARUERR T

m Thermostat JRIZEF&: FARKRIETTH TSP - T o] %R A 2R
HEE SR - LR TR T3Ster R IEERAE SR IZEH|

m still-air chamber : &7 & JEDEC51-2A B ETRAE - AR
£ Rthja

m TeralED (JLEMBS = RITE D IK): 14T LEDs EIT MBS
4=yl

m DynTIM : O] FIZRERIBN B L 7 BEMAE]

T3Ster




T3Ster MAIN SYSTEM UNIT: MAJOR
SPECIFICATIONS

POWER DRIVER UNITS:

Controlled voltage source
U=+10.24V,LSB=5mV

Controlled current source
|=+2A,LSB=1mA

R-switch,
max. switched power 50V, 2 A

A separate power booster (as an add-on option) can be
used for 10 to 40 times higher driving capability.

Typical power levels with the base unit:
Transistor (3 pole device) measurement

Voltage step mode:

U,=10V,I.=2A 20W

Current step mode:

Ug=50V,1.=2 A 100 W
Diode (2 pole device) measurement

Current step mode:

Ugioge™ TVi 1=2 A ~2W
Generic resistive heater

R-switch mode:

U_=50V,1 =2A 100 W

With power boosters multiple kWatts of switched
power can be achieved.

THE MEASUREMENT METHOD

1R4% JEDEC AREEFFARER)E (JESD51-1) T3Ster SEREE
mER - EERREHALTHERNABNERETH
ARBMEBYREB/NEREERR - FIAEK/NE
TRETIRTE T4 BR YA PR R I T3Ster BB E N THRHES
BREFEERNELEREITHEIREFEAIL - B
HEAAXE 2 REUSAE  BIRTHEERSARIESY
RRESUNZ 8 : temperature sensitive parameter (TSP)
(e.g.PN junctionBYlIE @17 B2 5L & & MOSFETHY threshold &8
B ) ERBHEHITHELSBIEETRENEL -

BASIC CONFIGURATION (PN: 240172)

A2 EEZE power driving units $H¥IE power IR IER

B . [ measurement channels TJ LA 1us S 1B E ISR

FRATFE T & ENEUE - T3Ster ERA I UBEHARAENE
B

PR E AT AR ERNERE  MASELRKL
SZ YRR E 8 MENREUBRNARNTEK - £E2H
A2 BUEHI AR BB RIS AR ERBS LTI AR usB 1T EE
T3Ster A RIEN B ZEEBMUERE - B CHEZEH
FES M E R 1T IR KAR -

T3Ster #ili4aEs

T3ster JLUBRR BRIZEAENXERTH - LFHRBTH
EODUETRIEWT:

discrete or integrated bipolar transistors, power MOSFETS,
IGBTs, HEMTs, all kinds of diodes, power LEDs and live
integrated circuits of any complexity; and

dedicated thermal test chips with separate heater and
temperature sensors.

Live IC & R LB B FIBE AT substrate diodes #EITE R -
E=EAELENENERET I LUE—FFA -

power step B =P A EEL EEF

m Current step mode: EEEET 2B nEG

m \oltage step mode: EEER ~ 2 ERE IR

m R-switch mode: EBJER K EE s

T3Ster




T3Ster HifizaE

HRARRENFBEREATHER - £ T13Ster B9
SENTIES P BA LT NI ETRRUER
HitHESRBIFE - HMETIERMNER - M
EIFTR:

MEASUREMENT CHANNELS (PN: 239868)
Voltage ranges: 400 mV /200 mV /100 mV /50 mV

Resolution: 12 bit (i.e. least significant bit equals to 25
pVin the 100 mV range)

Noise: 1 bit (prior to software filtering)

With a diode sensor having a sensitivity of 2 mV/K the
100 mV range corresponds to a temperature change of
about 50 °C, the temperature resolution is A __
Eight measuring channels can be installed. On the
parallel channels measurement and data acquisition
takes place simultaneously.

Thermocouple and infrared sensors need an external
pre-amplifier (available as an add-on option). With these
typical LSB corresponds to 0.025 °C.

Minimum figure of merit: ~ 10000 W/°C
(diode measurement, without booster)

HIGH FIGURE OF MERIT

SEE ENWARKRHREBABEERREREEN
B - EETEANRREMR TIFBEFROFIRLE - FLETTL
ETRBENEN - EBHNEANLAET - AFEH
AFEBRBMEE R T junction SBE TS KRBT
DB2FEemBENENER - REZERSBENRE
& - T3ster AILURHIFRHMERN BB IURBEIFE
BENBBRRARRSTE ENERETS -

.= 0.01°C.

FIGURE OF MERIT

The major sensitivity and accuracy parameters of
thermal test equipment can be lumped into a single
characteristic value, the figure of merit. It is defined as

FM=P /A, =SNR/R

thJA

where P__ is the maximal power driving capability of
the equipment, TAV the temperature resolution of
the measurement, SNR is the signal-to-noise ratio and
R, is the total junction-to-ambient thermal resistance.

WHY USE T3Ster?

NID-method B EBE T (AL ERHELY) BRA R T3Sterik
IBEPREH T3ster BT ETSBEHEENEEAHESE
AN E RFNEBESR - 1 - EEERHNRFRER
TR A FERAE BTN TIFL - ERN—E
BE—#a o a2 S RENEVAIE T — AR ERN S EAE
BT BVAE B R E (structure function) D] A EHIETE E TR
AECEPHREFAELNESR ; AEERTERBHRE

+ soldering 81E - ABEIE - LUKETERAEENER

RIET MR - BORIASAPRGMELER - 13Ster BE
Bt E@MEZINE B EER A BT o BEEFRZT

HRIEEEY . B IR O DI ERERTR FloTHERM S5

B TEERRAR B e FEETT O -

T3Ster MAIN SYSTEM UNIT, DEVICE
CALIBRATION

MEASUREMENT FEATURES
SRARAYTTHRLE, tREERE REEA:

m K-factor B EZREEBITHATERNERNER M REMN
BEE{CHR%G -
s MATHASHNFEEEESRR NETENR -

EHEEIEEEEE: REINERZENHENREET
EHIRY - o] PUFE 1ps and 8s ZEME KB REE PERE
EHIAYER - SREMWVBIEILS 200-300 BEER -

T3Ster




STANDARD SOFTWARE

T3Ster £ RIIZHIEREE R ACE1E T3Ster IFEERFH AR
Hoh 7 —IEW T4 Windows® 24t N ETIREREER
USB MMHEIETRBEMEMAERE - BEEUNEENS
TRIEE O FRARETEREN c SRARECE
FrESAIEIE S0 ERIEN EI R office 2R¥ETH
WTRNERAT -

FREERNZHRTE - BEREBEHE - ERA/) - MEEA
ERERIES - EEHSRBEEEETIEGR - 2R
WERBE P AEBENE NSNS R ERRIERENT
% - EEANBREED  BERERAEMNES NS
ISR ERIRHAR - WHRERBUBEDLCHE TR -

bR 7 S REHI 29 - EEREIER 24T L (based on the
NID method) 37 T3SterMaster & R IBERFS &+ ¥ P
SHRWERBETEN - dUEEVABIZENRYE
FRBMAESR -

TEEEAEZER materials browser T 5 B AYEH A A RHE
EEAEBERE] (structure functions) FEHZEEFTERNR
MREMTRS (e.g. AV ETHER)

3Ster Technical Overview / Adﬂa-on Options

EXTENDING THE POWERING OPTIONS
OF T3Ster

MULTI-CHANNEL POWERING

oo

T3Ster ZHRBERHLFE (3 E I ETE S T3Ster extension boxes)
= WELET FARGE T3ster IR ZAERMAG T LY - ZEHFILL
REZEANNERGTFTEH  FEEENLERHE -

PROPERTIES OF EXTENSION BOXES

Switching modes:
current step mode
voltage step mode

Number of power driving channels:
Max. 3 / extension box

Number of sensor current sources:
Max. 12 / extension box

Current load of a power driver unit:
Max. 2 A

Total allowed current:
Max. 5 A / extension box

Interface:
2 SPI ports: to the Main System Unit and/or
another extension box

Up to two extension boxes can be installed.

THE T3Ster BOOSTER FAMILY

T3Ster-Boosters %% T3Ster FUBEIERL 42— - EFIRfE T3Ster
BT ESNERNERER - EEREMIERRFS
HT3Ster ZHEEH T AVZ2HE - B _E booster family ItV E
REH IR ZETES 4R (kWatts) - AmiEAREA boosters
OJftEE . RER/SERUEE 98B /BEER - TEW
ARBERTUESATH L ; 2 1T AN ERRE
LED SAIES -

EXAMPLES OF BOOSTED POWER

IGBT measurement in current step mode
V=4V, 1 .,.=400 A 1600 W

LED-line measurement in current step mode
V=100V, 1, =2A 200 W

VLSIIC
V_ =1V

core heat

heat

=200A 200 W

T3Ster | ADD-ON OPTIONS




Add-on Opiioﬁé

BOOSTER CONFIGURATIONS

Dual channel high current booster ~ PNs: 245935, 245936

A T3Ster system with three high current boosters and an external
Agilent power supply aimed at high current applications such as
IGBT measurements.

T3Ster Boosters FAAYiE A EI4E:
Dual channel high voltage booster ~ PN: 245938

SINETTHENR - &2 thyristors or IGBTs
SINE Lep AHEN - 82 Light-Bar
VLSI chips fY Substrate Diode =8

Dual channel 280V booster extension box PN: 245900

Assingle channel high current booster  PNs: 239874, 239875

200 A booster for T3Ster (PN: 250196). Up to three such
units can be connected parallel to achieve 600 A of
A single channel high voltage booster  PN: 245899 heating current (PN: 250195).

ADD-ON OPTIONS




THERMOSTAT FOR T3STER (PN: 239869)

Thermostat 82 TUR T A E MR T AR ER R THR
U S B (TSP) LURIESI A RIAYR EE(EE #1500

WETER - FEERETHREZRENZEFIETIH
SRR EEN T ERET -

Thermostat BRI HIER S o] A B BR0IEHNR ERIE(E
MRSt HTHrORESR S E (TSP) ETTEENKIE - 2
BYREAZNBESRERKER D EARB T LISEHRE
FRSHIRIE - ZERNET - BB 13ster REBATF
FEAULREELENRIZPFAFENRE + Thermostat
ZETHREEHEMRENRERM L - BERSAE
HEE - FEUE Thermostat B RIFRIIEHIEDR B8 R IR4 -

MAIN PROPERTIES
5..90°C
+0.2°C

Temperature range:
Accuracy:

Power sinking capability: min. 8 W (above 30 °C)
Overheating protection above 95 °C
DUAL COLD-PLATE (PN: 239886)

Dual cold-plates Bt 2B T3Ster BRIFEAR G — -
BEEAENZERKLARG - BRI LUERRM
RIEMRTTHEMEE R

b

BX Y Mentor Graphics FTEBRY thermostat 2% - Dual cold
-plates AIAF B EBNERESRBMMBAEE - 8

AR S5 = FB07KK# (FBBcELSRY: JULABOO, Cole-Parmer®©,

Lauda®©, Haake©, Hart Scientific© or Arroyo Instruments©)
- B4 T3Ster BRSPS ROl EA -

Add-on Opiior'i';

>

EE 5 Booster 2P B EAENEREER B RESERN
RMR - BRTEISEHENEKR - IMINEREHES TS
FER - OIDUERE Agilent© BIRHLFERRMEIEEC - BRI D]
PUTE T3Ster £ RI1ZH 8752 & G Y T3Ster-Booster plug-in 1843
FRHETTEREM T3Ster E R FMEE ET=R -

E 2 Boosters :& O DUETT AR - BHIZRER - oI UFARE
280 VIS ERZUMEEHERERATTHBEESENHE
LED F5AH -

MIL-STD 750E INTERFACE

EHMEESERA T3Ster-Booster , IEACHFARE MIL-STD 750E
HIFREBTE BIT-s BRI N Ol DUEHI veB B - hEB R a3
Bo A0 T3Ster I R A S E AT T3Ster-Booster —HEERRE - £
FFR IR Mentor T3Ster SHNBRESRIENET - R
MIL-STD 750E FTESKIFTA BB ERIR B O ETRIFRL - #&
ITIRERAIE -

MIL-STD 750E interface  PN: 251496

MEASUREMENT CHANNEL OPTIONS
THERMOCOUPLE PRE-AMPLIFIERS

HEBAENASR  ZRGEETRREHR=IELEENR
J(PN: 239882), K (PN: 239883) 3, T (PN: 239884) HEfFF -
BILRGMEARARCEER - Z2AAGHNSREET]
DUE #7014 junction SR E B MR B 4B
DIgtEHMERE IR EANEMRE R ETAE - flm:
TCHFRIETEEEE IMNERE & 2 PCB IRA B AR FARIR -

10
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Add-on Opiioﬁ;:

MEASUREMENT CHANNELS (PN: 245945)

T3ster REMAMESAED - ERREEHNEBENEE
ZIFERN - EBEEE ERDMPD IR EETRES
B - EREHEEA/ N ERER 2 BARK R+ B M
#HEZNRBERERTHEENBMEEEBRENR
(BAREERBNREICARTHRBNGY) #ES S
ETUHRSEGIRAEE - PR SRR R B R
THRSHHMSHINM ZHTEE - FREENENREE
B/ - TR B IR RS THASOEEL
BEREENGBRERRESEEBANRETE - AL
T3ster NERIRBE I UE RN 1 MIDROEERE F21E
FIFrARIANSE - ELEAETH N H ¥ BER T LEDs 3
TRUS T NHFREBENAEDTHEFEEEY -

HEERR T3ster THMAEPEMTECMASRIRE - BEHM4K
AETHEREFTREZULUERE/\H - ERHABLE
MWEARENRRTESS I LIETEREANEMNEIR
BZENEREE -

LED STRING TAPPER (PN: 250664)

EZE =028 LED R o] DU F T3Ster LED String Tapper FIED
TSR - B55E0 e SETRER - ZitoE
B ERENIEEREEETHENSR - SRALERR
SHRZ O —REZIE LD - B FERAMARRZT
Pl—ZR&E8)\{& LED -

TEST ENVIRONMENTS
JEDEC STANDARD STILL-AIR CHAMBER (PN: 239885)

Mentor 121 7 54 JEDEC JESD51-2A RUB AT AE (1 ft3) :BfEF
ZEBABRAIRIE T ET Rthja WEH - IEEABRBETUR
SEARIEZEZELRRFS JEDEC FRIFE AR I E S AT AN
SREEE -

e

|

MicReD COOLING- PLATE 30x40 (PN:262236)

Cooling Plate AR A BAEARMTHRESRK SR ED D
DR EERAIE - A0 cold plate AEIRYIM 5 2 EE% bR
TOUHEESNEEZI - TBREHEE User sHITEEHEE
BRTHSRASRELSIRMER - WARESANFIUTEFS
JEDEC JESD51- 14 £=2HIF] junction-to-case FEEE - %2
Rt O] AR B Th E B & A E R KK EH I RR o E T ELAE -
EEEARBER T #Z46] Mentor Graphics &AB&H#) thermostat - t15]
M FEnar B ENEEHIE =77897K K% JULABO®, Cole-Parmer®,
Lauda®, Haake®, Hart Scientific® or Arroyo Instruments®) -
AR PRBIAY K K H B S B O LR T3 Ster#R A 11T 124 -

ADD-ON OPTIONS




Te ra I-E D j:i fh e E.

THE TeraLED SETUP FOR POWER LEDS ~ +10.+90 °C ELE FH) heat sink AOBUHEE D% 10W + £ 50cm F
WHAT IS TeraLED? DR ERAERNAER 120 mm B7KZ KA 30cm &
BRI FEA heat sink (AR RTARMES - B
R AT W v R R TE sow - (EbTEASEEE TR AN S AR
TR Lo WEARMURSERDBRES - MTeraliD  gyspor stgante ) + 15 S0cm BAIMEY TeralED KA B

FUREIE LED SRR FOERBS SR - AR & L BIR0 Taster FIBIEROE A AOKIATE - 7 TeraleD HOIBAS
E@?mg\jsjﬁﬁ%fﬁjl)ﬂ??/ﬂ”zﬁI—JIjJi LED ROERAF &29}‘ b M A KK —AE T IR TeralED = BIE AL T R R Ry
mal’ﬁ‘l’%jj‘ﬁﬂ"]uﬂﬂ , 1§IE/)ILEH1E ? 715)(51_2_ 715 s E_*ﬁﬂ@i}%l}/{?ﬁﬁ}%ﬂﬁ@bﬁﬂ(% (eg JULABO®, Cole-Parmer®,
EENEIRETS RN -

Lauda®, Haake®, Hart Scientific® or Arroyo Instruments®) °

TeralED % aT FIZRE F MicReD T3Ster F %48 7 [ fEE%
% - FAPREY LED Lﬁi@ﬁ’\]%?ﬁ” o ¥EFN T3Ster HF V1B
- BAETERIZE C BUUHEREREMIEE B
BRI T RS ’\E’J,EJufc AR TE 2B THESE
FAZERF T3Ster BIRAMAST B ENEAEITRIE - M TeralED K
S o] U] T3Ster I%\,EJ«,{E power boosters 1% ER7Z B %
MPTENASEEETTERRR -

TeraLED HARDWARE (PNS: 23988, 253162)
) = - TeralED with a
TeralED IFRE B2 VY BENE R AF - WRERBEHESE 50 cm diameter

SHEE  RaEMBRENERSEET IS TH - 7 integrating
PR REBEEIS - S - TeraltD AB R ES® ——— Jrhre

BHNETIEH R -
MEASUREMENT OPTIONS WITH T3STER TERALED

SYSTEM:
m K-factor calibration of the LED under test

B Photometric and/or radiometric measurements in thermal
steady-state

The LED under test is measured in a stabilized state at a
programmed current and at a programmed temperature.
Depending on the filter in use:

TeralED with a 30 cm diameter Temperature controlled LED m total radiant flux,

integrating sphere fixture m total luminous flux (filter matched to the CIE

~ V(A) function within 1.5%) and scotopic flux,
ROk R T RENREZESFEHEUARERER and

FTTH - IR T reference LED R [ETE K 23HY detecter m X, Y, Z tristimulus values
B ol AREESE =R - WFREE o TeralED can be measured.

FIERS Rt D% 2 BARAK/NWRE ; 2AIZE 30 A% m Measurement of optical properties as function of
(PN: 23988) ] 50 244> (PN:253162) ° temperature & operating current

Measurement of efficiency

TeralED = 74| Z 4 2iEiEd 2L EBISETRE Combined with the T3Ster equipment JEDEC compliant

- = SR e - P thermal metrics of the LED are identified, considering
RIRIERIEA - ERDIXAMED - DL LED the actual emitted optical power. After having

KRERIER - FEF T3Ster 7 power booster & HD E 1 measured R, of the LED under test temperature

e dependence of optical parameters is provided as
E2e # 5
ZEOIUERET R RES B functions of the exact junction temperature. The T3Ster

TeraLED system is in compliance with the latest JEDEC
B E A 4 BRI 30 cm A 50 cm A/NEOTE S RIS LED thermal testing standards JESD51-51 and 51-52.

HAREIMEA - 1 30 cm FOTEA BRE DIREE T RAER 55 Derating curves
mm ~ EIH 40x400 mm2 BT RB TS - TEEIRER Pulsed thermal resistance diagrams

TeralED




TeralED iifjasE

TeraLED SOFTWARE SUITE

TeralED REHER BT LFERSERW - — 52—
ETEHINEEE  TUHEGENES BHES
CBEME - BER. SIS T3ster HETLIER
BREARRE/ERIGETEEEZN - B4 - BN LED
MBS — RO DI ERI LK - FTASRIHHR
HEIERIEE T3ster BEIBHEEFTZIRM—1E - FRIT
HEBBREERABETON © TeraltD BEET T I E)
F0 T3Ster F T3Ster-Booster BRIE f2 7845 ; I ISt EIE A
=B H 27 MCPCB AY LED ToF#E1T= (110 Vor 230 V) »

WHY CHOOSE TeraLED?

TeralED 2EFIEH B2 IKE K LED BHEH T R MR
-/ LED RERH EREMAE - EEEN —EBED K
AMET - —HBIMISEFE PR AEBIEAES
KET LU BEABE. S5 - BEY

MBEE—HHH 13ster A S ETETENAIHBEE
Al BRT M ZSN  HRESET TS EN TR -

SEERAEGIELEEIE 2%E - ol I LED chip K3 -

BLEBNIRTEEERATENON - EMEEEET
st -

ADVANCED RESULTS POST-PROCESSING
TOOLS

THE TERALED VIEW UTILITY

TeraLEDView O] DUETE D Ik AT £ I R B SR AL B TR0
BFR N E2GERNRE L ERI K E (either ambient or
junction) Bt EERZET O - AL UZIEL LED 55
HIFEHE

FUNCTION DIAGRAMS
You can view the following as function plots:

m Diode characteristics

m K-factor

m Absolute or relative total radiant flux

m Absolute or relative total luminous flux

® Luminous efficacy

m Energy conversion efficiency

® CIE x-y color coordinates

m Correlated color temperature,

m And furthermore, the utility calculates the derating
curve.

A detailed test report in tabulated format is also
available, including real thermal resistance. For further
details, please contact your local Mechanical Analysis
office .

TERALED: Wall Plug Eficiancy (PP | va Ambiont Tarmparature

TeralED




Links to CED tools

THE T3Ster-MASTER PROGRAM: ADVANCED EEENBERET  IUBEMNELSERNESINGESR 5
RESULTS EVALUATION BEBNERMEINEBREAERD - T BEMERRES:

- EEBWERRDR -
T3Ster-Master 2 — EHEB R SHOEEE (JHEE R Windows®

PREIRAZ4E) - EEZEH T3ster IEAZINWEIRE
TREENENF - AR IR AR E LT & fﬁ!"’i'i’n_s'é_'_'”&'a'ﬁ'i'n SIS el i
O DUE I ERAS SR BRIE < A AR [E] (RO P E AR =

BRE) KRBT BRFAE LR E R R E T
LB -

i

I

e bkar e e ——
‘l".. rﬁ&ﬂé‘?lhu' ek ] = ol .l'l!

=1
=1
[ p—— e

Z (& T3Ster FAIE4A R I DIEIRIE—RE EP?EﬁiﬂFH’\th%ﬁ :
HEMAFEH JEDECJESD51-14 FTEEMERRFA R P EE
junction-to-case El’\]?ﬂﬁﬂﬁyﬁ%mﬂfﬁﬁﬂ%ﬁ%q]?E RIS
TR BIFRTE

ha P e e d BAY

BRTIUBERRESNEAER I - FERFMARAE T3Ster-Master
RS Pt o] i P = A EIR0 45 REE AL xctm 1EIR 45 FIOTHERM &l
A% compact model 1T °

5 TeralLED QA
GRT27 2907 - JESD 51-14 Post processing thermal Failure Analysis
JESD 51-52 transient measurement results S vy

1" . T3Ster Master
[ Software

| —— "

1 =

TeraLED View ¥ ‘ ! 1 i z -
Software CompaCt thermal mOdeIing Degradation of thermal interfaces

—R R, K, B -

Thermal characterization of LEDs and
measurement of their light output properties
Light output model Compact thermal model ready CFD Simulation

Thermal model El g RS,
1 | Vst b
§ LED CFuininton

& i)
L
L ]

c, = =

Luminaire level CFD simulations using LED compact models

In FIoEFD LED module hot lumen calculation is possible. Input
data for such calculations is obtained by TeraLED.

LINKS TO CFD TOOLS




DynTIM 2—ESEENAIEIRE - ARASETEMR
HIE A 20 B 1E = RIS — 1R 2 T3Ster MUEAERETT

A RIENE - bR E EZ 0 DIRREABE R EHRE

MR 82 thermal greases 3( & 2 thermal Pads ° &

AKEREBFN MR E M R ERN ST IR RE

TR -

OVERVIEW OF OPERATION

EF DynTIM 2 AETEARERFAMRBEREENE
REZD  INMEEEEREN _BEANELRESEEZE
ZA O LUEENE LM E 2 B E R EER B T E 2=
1K - BER—RAF U UIREENES R TR AR
EEEE BLT (BondLine Thickness) °

ERERM KR E KB SR RRH IR E MR AR
ETERGHVAG - BRI ENTS ASTM D5470
RETEWAFE - BENEAZBBREEHS L
R THRERETT - EREERREER (7 E0.01°C) L
RESWMABRMEENINRGEZ T LIRIEES
BRENENER -

DynTIM R T3Ster TE =R N EEREREAMT - Dyn-TIM
BOIRVEIZRHIZ2F A T3Ster 2RITHI - EEEMN—EHELS R
EE T - O EBBENSRIBENGER -

ETNANHESE LH - RERNERNAE = r0KKE
FIAEHRE - DynTIMRIE RIIRFELEEA] T3Ster | 2 8R58
ME—RO D AREEHFEHIEEE = IKENRE
- PRS2 BRI H0: JULABO®, Cole-Parmer®, Lauda®, Haake®,

Hart Scientific® or Arroyo Instruments®

DynTIM #4855

MEASUREMENT OF DIFFERENT
MATERIAL TYPES

Measurement examples on all the 3 ASTM material types

DynTIM B LURIE =B AR R & ASTM RUBEZAHIRIIILLU T 757K
TER:

#I5R Type | MRl - B2 greases ] pastes - £ E BRI MRIF
DynTIM A E B A HI HE E M A B R &R @GN Ea B2
A - BERSBEHENME . EARMEBANERET - 28
EPREEEERNR OSBRI SRS IZERA -

B Type I 77 - BEHEZMERIBA I Thermal Pad - EAE
ABIRFINBAZHGTAMBNEE - BEMRESNREERS
EEHRE - IR TEEZEHZS - BOEFITZEEPRIEY

R Type 1 773 - Aol BAREREMHE - ICREMR AT HE T
Z4 - FEAAREENAREEMREMETTANERG
B8 -

FHPRERARR SRS U1E DynTIM MERIIEHISIEE P BEAXIE
OEEETERRF  ERERFEENNETEESNMERE
BRI R e AR R ITEM -

IE5h - BBEZH TIMs MR - BT BTERERENM
BRETTER - BECS L T3ster RBABSERAFHUNENR - o]
UEREN T RIBABNRIRE FohVEEEst - BiS
MM RS RRAEE -

DynTIM S RIFF B EIM M RS E G BT I — R o DUERTE
CFD BIREFEE D - 182 FIOTHERM 3 FloEFD -

DynTIM




The MicReD Power Tester 1500A &t¥INRTHIREREZRWREANERIKEVETEECRREZE - HFERRERE
FEE - ARBHEMNTESNEFRRAHOBRZGBM - EOMER - TIE - SEER - BBHNBELERESR - HEH
EXRZWREFTHHEBETRKEERETRENEEEANEE - DHERHEENRBREEESIRENER °© MicReD Power

Tester 1500A O] DI TTHHER - EEMBEERIOINETEIR (power cycle) - I O] BIFACHE B R Bf 7o i TE BN S 58 AE AT I (failure
-in-progress) IR H -

BORF 32 Ef

Mentor MicReD Power Tester 1500A 2 — & O] FEARELR
B EERE DT 2 HE - BRROETESINERBERAE
b BOlEIREEARSENSITEIE - RS HEE
B MBI R A2 - BT RREIEINEENET
ToHF S EA 2 Sl K - WEE LRI o e R A
HO%EE -

The MicReD Power Tester 600A

MicReD Power Tester 1500A {4 B 1E MicReD T3Ster® FERINE
FIott - LED R4 2 B SR E SR D MPUEE - T
BIRNSNEENE FEEMSFHEM - MicReD Power Tester
1500A 2 — A 0] ER IR T2 BEME 2 A BINREIRE
% BT ARTEEFAUTH ZDAFEIRE - 500
BERMHE (simple touch screen) NMEZELZEINBEEETHN
T Z R EE DN - EOLGRFEER TRERG 7 EihET

BEERIRIE -

o The Power Tester 600A # 525t BI LUK —REIRAE 16 ot (BEFSATHIRRREMR 3V EE)

o RBEFETILIEIL 600 A F 48 V ABINEK A 29 kW
o ZRETYLERBEESS  EZUM—RENR 128 Bl

o REENBERRBNER (ZD—REN 77 Bxh - EVFE 5 BRHE) —XILUER 128 B SEBBIA oI LURESE

OEMs B IR BRI AV it SR 25K
o FIREK TS EAVASHE U T K EHEE

o FIEAM Mentor Y Power Testers R FIE ARG © Power Tester 600A T STIEFE NI A B T AR IZE S M _EHEFTRIE RO BR SR 75 22

CRETERTATAREFERRNEET

o XEIMNBL AR REMUSAIRERETHRFHNERSZ L (CAPEX)

Power Tester




Power Tester

MicReD Power Tester 1500A FR=RIER - EREF R R
& - B o] [ER R A4S N R A0 HR L 2 AT S R A B B Y
B - EaRE U ARREANERIM - MR EER
#H - UREREEZRHERN -

SEETIHRBERE - BIFNERRED T ILGEER
ETRTHBRENEE - BROREURTHER IR
HREEREMSERROLE - IE—K - ER
BEREERRANAZETHETER - HEEERIEEA
PRl IR ZRBIRRE - R - AREBMERIN
AFHMENERRTHREEERLE - tHEEARR
HEEMBELERE LI BERGBRIREFBRIRE
MERSEENT -

{8 FH MicReD Power Tester 1500A %4t - THERE NEF o
HEEB O MRAEZUSENTHIHERRE  TRHASE
FoEBMNERRE -

MicReD Power Tester 1500A FAIE 45 SRR FR E AR
FUYEEUE NI EE A FIoTHERM F FIoEFD HERIEEE DT

Niech - ST ¥ISEEAREY (detailed model) 5 5 AHAOAR
IERERRE -

iR

BABNHRRAERIM: &2 HREZERR T3ster STE
ERASNRIMERARINRLOE G - LSREERE Y
TR -

HARSENERTHNAE:. 8EEa¥EUERE
(MOSFETs) - #B#ZF 1B E SRS (IGBTs) - FTNE _1RiE
(diodes) °

EEMETIHRBEREITHER EPThAERE

ARt EHERE -

RENEHRERE: JUCHREBAPIENHEEN - &2
BN - BENE R RE N RERFARNSERE DT - ik
HEGRBRERELEZE(E

ERETOIRAAENE NEEEN AR BEEIZEER/FERE -
EEMNEHEERERERIE - EEREE (junction) JBE L -
B E R TEIRA -

"BNEF SRR B O IR ENESEE T EFE P
EER - ERBRORBUUKRTHERNRRA -

AREHBTHETSEOBAMBIRIERE S AFW XL
(x-ray) - #ERK (ultrasonic) - YERR BN E th B A8 S AU R
AR -

EEMNREAN: TRMNERFREMEERE -

REZEUNIRA: BRFRE  EBNLARRIEZRF
BIERIFAEFERBES T RARBZEFELE -

EEaAE: JRKEN=(ETH(SRRATURKREHES00 A)

BRI LUERERE: o PSS HIEHEERE -

Power Tester




Power Tester

The 1500A Power Cycling Test Station ‘= #7 5% 5T & &t ¥ IGBT o EHENREE TSRS EREIRIE
+ MOSFET A diode #1TS BRI FIZAERIE, - DURER
SN B IERERLE - 22 EEDIRERITHEERA - RBEREEEK
°© =78 . 440V - 45A T A
== |
%&ﬁﬁ o BB AS B
[ ] m'IE§}J§E7J|tLj(/J\
° 0-1500 A BRENEER - BEAT/E 500 mA - #5/E 0.5% £ s 10 4
o S RIIEE - FRFE3FRAIEHEEA 500A

* 50 ms switch-on time

B RITAKN(RxEBExE  AEZEERZR): 1400mm x 900mm
x 1300mm
m E5: K% 500kg , S F549540kg
° VCE EEET2£0-8V m AARRIZESHR (400x300 mm), —#BFEZRILIE - —HFEZREA -
°VGSEEE0-30V - BTE 0.1V - 1FE 0.5% o ¥R TTHFTSPAR IEZE MNE Julabo sk K 2R 3EFTIRLE -
= BARARAN © BRRIETAR—EAREK -
° BEARAF=M: 3x £1000mA/8 Y, BEHTE 0.5mA - o BRI PO B R IR ERRIMEN) - IR
1EE 0.5% RiEaER -
c7THBEERNRE BEAESENEERE TSI THEERERE -
e 17H PT100 HIBES BUEN SR - BRATE _
. ensor [RERA - R BRI RES AT AOA )RR BTSSR - 554
0.1°C - #5/ 0.5°C N B
e 1 #H PT 100 R Z Sensor / B{E SR E =8 case’d el
s ) - ‘ EEENE  ENEESHRAEPINEE . LIRSS IE
E - BE 0.1°C - & 0.5°C s
=,
o 3 ZHAMER Esensor - T ER DUT FEEXRER .
% —815” touch- L EKT I
R - SIBUEFR NTC 51 thermocouple, R ?;1§$%ﬁﬂﬁ £15” touch-screen | BRSO HE =S RIZ]
SRIABF{E M sensor A & « -

e 100 pus switch-off time

° GateEER=Al: 200 pA -100 pA , BRATE 25 pA R 4R
B ZERREE TIEENNEEE - DUERBRIEREE -

s REEEBABEAEUTNZZEE  NEBRSEAARE
LY -

REEENR  E-ESWEETUMUSEEN—BT
HERABTRALUZHE1500A - XTI ER S
=% SEEAERUIZMHES0A - ERKEN=HE
THMERET - AERERNEESRMEIER -
RESHEESETHRSETSR - ° BRE

o BIEANRERER
o BIARKELR

ExfE iz

° BHER

n ERBETRE
° 3ALEERIEE
° +10V B ABRE
o EYEh12 pV BT
° 1ps IFFHIREHT

Power Tester




Power Tester

s AERBLEESERABNETEARREASR

RS ESRT ERL -

SRRIERE
n RIS

° REBIEGIREEREHEFN BEMEEN T

ERERENTES LFLIIFEREZREM -
EET RN EZIFEEREE -

OB R B B o S AR B R R U
ETTE -

s ERES

° Rth ZfHERIE

o

o HHREPALUK junction SRENE A 2%
B8 JEDEC JESD 51-1 AFEE =8I0 -

ERIE RS R EE EH4E B K E(Structure functions) °

SZ42JEDEC JESD 51-14E2 N EE]5A (dual interface
method) & H Rthjc °

#EETNEBE (Power Cycling) + Rth 2FEAIEHE

o HAMEMINEEEAHFENNM—ERENLET
FFRTT I 7 E HRBIRth UGN R T ol AR BE 2
die-attach FIBRIE N E B EMITRLEN
KR -

o ZBHIINREDIBIRFE B IE T ERE - BMRER
S EEINMIRE ARV B TS ERER K
BETF -

o RthZMEMNSRABERTRFAEETER - N
B ERRTHREREREENESTHERF
BE LAt Z B EIG MBS RASEE -

° MEERMITEARREHIR :

Current cycling vs. time

m Constant ton and toff : JREEZ(EH N TTHFIEENTE - &
i -

m Constant ATC : FEEEE A H 5 R TR AR E

m Constant ton and toff : JREZ{EENITHRIEFMEENTE

c ERFBENERET - MAEZEEPEESILAIKRER

NARRETRZEFENRE

m Constant AT : F| B HERNIEHETHEBR P EFEE
HJunction'REE(EE -

m Constant AP : I HIE R HEBRRPAERT —ENINEK -

Power Tester




ZHMPower Tester 600A / 18V/ 16C_ =1

B £HEIMicReD Power Testerft o SEtE BE MR T IR BIREABINRY¥E
B ZEREmeR T BERERRSEN—Io-EEBEHEMNAG PRMHE
B S S EABOEEIA -

ZFRVE RS A MINEE
BBEMESN 2R ER—EERESNE -
HERBREETUE
S 47 4t R FAPSUROAEE -
BEEEEFCAREE - REERLNHERHENR
R~/15 FRZE A B2 Al 96 00A % A (R 4518 [E 9 16 FA 22 -
BIR600A SOV AR A EMEAA T EEARE -

ERNHAARE L
W 5SS IR R ALX600AR BT -

B EEHEEANERT - GELLTESES®% - WEEAERFRGE -

AfHLCR M IO RR M -

BEANGREE . BHEPERETHE -

.
t

t

<t
on2—

cycle I

ff

of f1

onl

Z—ZOmS

—20ms

4—t0ff1

=t_,+t

of 2

Power Tester




—

ower Tester 600A E=1{t

RiEE AR ZHERE

Pos 1.1 Pos 1.3 Pos 1.5

6 Pos 1.2 Pos 1.4 Pos 1.6 Pos 1.8

.

Pos 2.1 Pos 2.3 Pos 2.5 Pos 2.7

S L L

Pos 2.2 Pos 2.4 Pos 2.6 Pos 2.8
]

Y
Max 18V

n BE
=% R #H RS 2%05620
B #2EM

a. 2{B#H1%620 ( 0S620)
N Safety connectors

a TR DAQ Dual

b. BUBREM DC228
c. RRFEEFI228 (DC228)
W R EE A SMU

b. Simcenter T3STER SI
W R Simcenter T3STER Sl
4x Meas Card

a. B=FER
b. «120A 20V
c. *500A 20V

PSU 120A/20V

PSU 500A/20V

Power Tester




3Ster In-line Volume Tester
45 A28 5 E e 2R 5

HEEREAXEE/E - KR LLNEERENRR
MicReD T3Ster In-line Volume Tester MicReD #98Izt £52 1 £+ ¥4 #8 7 (O F B RS o4 2985 0] SE AL 5 18 [E A B
EHNBEIBIELR chip BMEMEIRIBEHRBENFMAZS/HMEE - EMMBERHERE 2245 % -
B T3Ster Volume Tester Z& st BiR 0l N IR B EEMERRE -
B 7£ T3Ster Volume Tester KIERETINAEE D - WMot 7 BFHRAE RN - THILUEBSEEREHFNEEH - £EE
ERETHENSEN  URERITBERERERAZ T -
EERNEETHEREZIDET SRS -

—RERH K=
Volume Tester Alt AR EAITH - A T3Ster ERRB—RUMETRENER - WINBREALE 2 TXEEM
ETRENAT RENERF - HBNEE  THRBHESHRER -
B AFERE—R - AJETEENAE:

- SMEREEERE R

- RRIRFEE  RITABSRIZME T ETRE

- FBREEFETAIE  ETHREN  RELEREZEE

- ZEEERYRIE

RERANERRE - BEEABHIE

- MAERBRRFEERE - U= HHEETIH

- HBREENER

AEBIRHRIERE - BRIBTUBBETHEERTH go/ no go (Rm/FR M)

Volume Tester




e

3Ster In-line Volume Tester
18 |2l SR B AR 1

B OJlREITREAEAER:
» Total Rthja HYZLMEIE
» Chip-size + die attach Z#451%
» Package-MCPCB solder Z #4354
- BRREZHEN

Measurement
Power switch
Power source
Control & i/f

¢

Move, connect,
Fixture: Handler / Robotic arm / Test station trigger, release

REEE
1. #HHESBRZ B RETRS 2. AR REE R RIRIEN E

‘H

e

il 1t

I
i

2z
-
.
@
[0
=
<
FFN

3. BER(EEXK
a. JIKBERBRURTHEAETREERERE -
b. Z&AF MicReD R EmAIEMN AE ETHHEABE RIITETEELBEKRIRE -

Volume Tester




T3Ster S| BEFMAVERET - FRIKUENVEEERIERTIERIZRE

MicReD T3Ster S| MicReDAI R T AIT3Ster 1R - DIt #1848 0 4 B A T 4F £0 B Tl ST A A M O BAIR AS ) R BB 18
BB RBIEERchipE BRI ERBRRBEOHMRE/AEE  EMAESHEB NG - CEAEEUNESER
BARISRIE -

OETIREFREERBE - F1BRRNERRE
EEERETEMRLINE
FEHGENTRRENE

ol {# F 215 8% Chrom RABRIEHI 2 4%
BRiIARA T =R A: Diode, Two-pole device, LED

FEHHEHZNRERENHE - o REZEREREERETES
BACORERENE - HEREEHERERER - WIRAChromBEREILHBRAMRT -

T3Ster SI




ter SI ZFrcihR Ay ﬁ%ﬂ =yl ES

T3Ster Sl Plug-in Units
B 7ET3Ster SI WIERERESD EXFBEEHRNERNAERAEANERNEE

2 0] IR AN101&E PIU
% 0] LUBBC RIS E NN A E R
% 0] DUE B 24018 2RI 7R

il

il

sl

4 {8 HEATING CURRENT
168 MEASURE CURRENT

2 {& HEATING CURRENT
32{8 MEASURE CURRENT

T3Ster Sl Plug-in Units for Heating T3Ster Sl Plug-in Units for Sensor
Current Module Current Module
B T3Ster SI LP220 - heating current source unit - B T3Ster SI MS401 - measure current source unit -
15 21EPIU 15 1EPIU
B 2{EMNAE R & (MAX.20W) B 1M sample / sEétxE
B ERRE: 2A/10V, 1A/20V, 0.5A/40V B 0.002°C Resolution
B 2 BERE B 0.025°C RMS

B 4ERLFESERIRE: 200mA / 10V, 100mA / 20V,
50mA / 40V
B HHBERE

25

T3Ster SI



ZoMsE—R T3Ster FUHSAER=E

EFD Corp. T3Ster Thermal Characteristics Lab. B I75¢ 2017.9 B - B2 ME—ERCEFMEBNASHSAERE

- B T3Ster BEHERBNAMENHEPHERENFERIETHTASBENARREAS T EBEERTILTE
EEMW chip ARSI ERBEPHRBENFARS/AEB R TH T REMSZHERE 7 IS EM R E Pt oS E
— LRI -

BEREINERFEERMAEE PR loz C:

SR DEMO ~ 5 Live THERSN - RRESEWHEIMR - | Sophact modelofa
W EFEmEST Benchmark JlE -
REREETHRBRE -

ST 45 7T AR A S B B B R 1T T T B 5050 R RAT

+
junction
+ Ro Rq Rz R3 case

CLCLCJ_C% ‘T I L L
TT*T>T T T T T
SR TUSHN AR JEDEC 51-1 BHERE) e m——

m TR RthJC N Rtth N Rth_]a HEE - ! M‘.;!Shr MI::DI': cumulative structure function|s) -
th 5.6 '

m JTTHH ATj (junction to ambient ) SREZ1E -
m Zth (Thermal Impedance ) -
m Structure Function & &R E -

m Pulse Thermal Impedance ( BliZ &M Data Sheet ) -

|— B sample 1. 0h
|— B samiple #1, 300h

m SOA ( Safety Operation Area ) ( T & Data Sheet) - g O aamiie st 3000
u 7 JEDEC JESD 51-14 ( RthjclE B35 3 ) BRMET 57 |
a. THHERSEEMHELER
CEHEREmER
C HEERULR (FHEMBEHHENESR)

Thermal Lab




3’rer Thermal Characteristics Medsuremeni Lab
T3SterZViG S HIE R =

o] SR 2l
LED (BEE AR EEE D)
Logic IC
Diode
MOSFETs
IGBT (Discrete or Module)
B Lt E Re9chsn - B AERES R THEREENR

T3Ster (EAEEAPHEZ) Power Booster 150V/10A; 240A/11V (& BRiEE % 4%)

snori

T e A -
B = L R

240A / 11V Power Booster 150V / 10A Power Booster

ERAREASRIEHITSHEUERZNRETE

Thermostat (B{ZAELEL:8W) AEKREZJulaboik Kk (BFEE:500W) BANTAE

Rthjc (JEDEC JESD 51-14)

. N Rthja (JESD 51-2a)
Ly Rthjc (JEDEC JESD 51-14) fI ¥ & J

AHFEE

Thermal Lab




ZEBRRARAT (anens)

1058 dbmA LLER SRR = 305 55 5 18
5F., No.305, Sec. 3, Nanjing E. Rd., Songshan
CORPORATION Dist., Taipei City 105, Taiwan (R.O.C.)
Q +886-2-87724131

o +886-2-27173122
= CSD@efd.com.tw

www.efd.com.tw

AU ENERE

208 REERE TR 10-2 55 6 12
6F., No. 10-2, Sec. 2, Shuangshi Rd.,

Bangiao Dist., New Taipei City 220, Taiwan
(RO.C)

Q +886-2-22588186

For the latest product information, call us or visit: [NUSARANE . I-N00 B o I QRPN ol o 1



