FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
hnical experts. ON S or does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.




FAIRCHILD..

r
AN-9079

www.fairchildsemi.com

MY RILYI2&B SPMR2 1) —XDEMEE

BE

FBERTNA RFEEMEENORERFEERITE
¥, BAMEEALRTHE. T/ ADOEERMED
EhY., BEEARBLET, COH. THNSAD
RAERAT—OPRHRIZEVNTIE, Ny r—2DRERE
ABOHTEETY . BT, BREFLEFERY F1F L
DA RMREICEEEREIHEENHYES, COTT
Vy—var/—bTRE BYMST LY ERIEROD
AR ERBALES .

TINA ZADEMREEZBIELES ETHEE, —RIIC
FEEMZFALET, BMEREZOOBZEFRED
BEEZZ2EABTRN-EXDOKRETEI~-ELER
SNFETFERTINARATIH, —BHICESHEE
T, CEERET.MEASIET, AN-EXDE
X, BMERDT NS RADBEAHEEBELEF LAY E
T, BEQICIXEFISEREEZIHY FEAD. T/NA
AFECTRENREELHBY., BEIE. E—FP 2D
NRESNTWBIEMMNEEINE T, ChiZES -4
—AEEHR Roc) EFEENTET . RESHREER
EniZE. &S - AERBER Ros) EFERFE
T, MALELTNA ZAOBMREFEHE LTHERSINE
T RoclZ@E. E—FPUTIZBYMFITFSnt=T/\
A RIZHAWSN, Rop lFE— RV IFREDTINA R
ICHWLNRET, 1E, E—=FovoBHOE—Y
32 SPM THEEI 5 FAE~NDRDBE 2RI 2E
BETY, RETHEIMEO VAR =2 F Roca lE,
EAKENSH, BEATETETS,

Ty Tc Th Ta
—MWA——O—+ \N\/——O—-v-—yﬂ—
] | ] |
: RGJC L : RGCH } RSH/-\
i < |4 |
Po T Cic RegaT |7 Con = Cha
: T L o
i L |
d . d 4
I
Being ignored Transient impedance

of each section

1. E—bIrOEKELLBEREMEIR

E—2 3> SPM OREHIE. ROKXDELIIZEHZLE
ER

TJ _Tc
l:)D

CZ CT. Roc CCIW) [FEEHEEXN 7T—XBEEDE
. Po(W). T;(°C). Tc(C) IFFNEFNT/INA AD
BHHEE. BEEHEE. "—ROREBEZ*ELFE
T, Tc ZEAEERE (Ta) EEESHMAD L., EEHEE
*t EELRE DB Roa [TRXTEETEEY,

ReJc =

@)

T,-T

ReJA :JP—DA (2)
ZZT. RoualZE—FrP 20 %EL SPM DEVERES
KEHELET, RORXTET ELSIZ, Roa lF. EAX
BIIZEMEI Rosc. Rochs Rona DIRETICHRY ET,

RGJA =R + RGCH + ReHA 3

ZDRoch lE. Ny H5—oDH5—REE—F VI
DEMEBERTHY .. BREICIIHBAT ) R EFRIEREK
#. Rona ITE— R VI BERTHS ELET, R
Mo, SPM OENBEEZRKICEHBICIE. Roc 1=
(1 T% < Roch & Rona Z&/NRICHIZ 5 2 EHWAE
T9 o Roch & Ropa BXE B, ¥—RBE Tc HEED
BIERE Ta ICEESN TS ET D E, EREDE
—rUODTEHMNY FT, —HEHIIZ. Roch DIE
EMEBAT ) RDEAICHAEI L. £ETIHEOHEMAIC
EEINFETH, Ropa (BT HRE— R VI DERE
ICKYETOREIEAEETT .

0JC

EEOEETIE., BEHBL Py, —EfED DC TIE%E
{.ACDETYT, CD=&H. E10D:@E RC FHif[=E&
ERATIDENHYET . NILRAKDEHNEKLT
X, ARETHEASBEEDLREIEENEL., T8
B, 1200VE—3 Y SPM2 V) —XDLLEHIARE
DEFIEREINDESIZHRYFET,

© 2014 Fairchild Semiconductor Corporation
Rev. 1.2 « 1/6/16

www.fairchildsemi.com



AN-9079

2~B 7 (. 1200V SPM2 &) —XD#4A v E—4
DAMBERLTWET, BERIE 1 #RETREMAL
3, 24 TOE— 3> SPM &G EHDO T
#RLET,

20

18
th(J-C)_IGBT
16 B .

1.4

12

1.0

Zth(J-C)

0.8

0.6

04| .k - - s

02| /

0.0
1E-6 1E-5 1E-4 1E-3 0.01 0.1 1 10

Pulse Duration [sec]

X 2. #AUE—FURH#H (FNA21012A @ IGBT)

3.2

28| — 7 deiiioniinnl

th(J-C)_FRD

2.4

2.0

1.6

Zlh(J-C)

12

0.8

0.4

0.0
1E-6 1E-5 1E-4 1E-3 0.01 0.1 1 10

Pulse Duration [sec]

3. BAUE—HURE#E (FNA21012A O FRD)

1.0

09| — .
Zlh(J—C)fIGBT

08 .

0.7

06

0.5

Zm(mc)

0.4

0.3

0.2

0.1

0.0
1E-6 1E-5 1E-4 1E-3 0.01 0.1 1 10 100

Pulse Duration [sec]

4. BAUE—H R (FNA22512A O IGBT)

FIUr—av/—+

Zm(J-C)

18

1.6

14

12

1.0

0.8

0.6

0.4

0.2

0.0

Zlh(J-C)_FRD

.lE-S 1E-5 1E-4 1E-3 0.01 01 1 10

Pulse Duration [sec]

B 5.

B E—F U RHR (FNA22512A @) FRD)

Zth(J-C)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Zth(J-C)_IGBT

1E6 1E-5 1E-4 1E-3 0.01 0.1 1 10 100

Pulse Duration [sec]

2] 6.

A E—F R (FNA23512A @ IGBT)

Z!h(J-C)

0.0

ZIh(J-C)_FRD VAR

1E6 1E-5 1E-4 1E-3 0.01 0.1 1 10 100

Pulse Duration [sec]

B 7.

#B4a o E—F L RM#E (FNA23512A O FRD)

SHICHEMBERABLELGIGEEIL _TAN-971] 2
SBLEESN, SEITFEFHEEAATOE—FI VD E
BERALT- SPM 45 1) —XDEMEEEE CHER VT
+TET,

© 2013 Fairchild Semiconductor Corporation
Rev. 1.2 + 1/6/16

www.fairchildsemi.com


https://www.fairchildsemi.com/application-notes/AN/AN-9071.pdf

AN-9079

DRIFEFT

BIEMTANTIE Ty, Te (FfzlE Ta) . Po ZHIET
DWELRHYET, Te. Ta. Po TEEAETESI-
. THLERITEABEET, DAHELYFET, ES
HEEDHTEIZIE., ERKRT R ME (ETM) A—#RIZEHA
SNTWET, ETMARIE 74 T7—FEER T LES
HEEOBRICEIVTVEY, COMBRETFERE
BEOEEEBEEMET. " EDIT+T—FNAT7RE
}m. (B RER) ZEALEEE, FF)ZT7THRE
NEONET, COESHTOEERTILEERZMN
INT A—H— (TSP) LI FET, 81, #A44—
ROEAHNEELEEERTOAEZRIMERTI .
HEHAUA (DUT) 25 RB0BEAEFITREL. BHOTR
MEEETHHRLET,

+«——Voltage —»

Measure
Thermocouple Sense
attached to case %ﬂt

Stirred
ielectic Bath

N NN N NN

Heater

8. NRARKIZ&SD TSP AIEHR

9. AYRAV - EURBREMV: TSP Oy M

DUT A" EREDBRATHRTHEIREL G- L E. EEH
Tt RAERZEALEFT, LT, EEAHTOERE
BT#EAHOEEBRBE LTCAELET., EVRE
WRT DUT AMmEEInGZnESC, EVREHRO=E
DEIZLET, TNA RIS TICK>TERYET

FIUL—av/—t

AL 1~10mA BEDERTHNIEHEDY FE A,
BREDEREHFENT, HEDERESLICATEZREYIR
LET, ROFBRENLGHRERLTLET,

BELETICETLEAMEELBEERTORERKE.
RDHADESITKRBETEET,

T, =m*V, +T, @)

CHOERTRINDIBERIE. EE m (V) LBEEDL)
FEETo(C) 2FERALTEEILSNET, —HRIIC.
CDBEZOFEHIE TK 5 (VI0)) EFIEhET,
TV (V) TSP TY,

FEAEESEIZOVNTIE. EERIDIEE mTEIZE
DELEZ-0. EEREENLERTHIFIEIEARE
BEXIXETFTLET, COHK @) 28570 XIL.
FAEDTNAADTOtREEFTNET,

BEMBAETRA TR, RETOERELEFE L, R
EDELRAEBROEERTRAEENSEEMEEZR
BLAENTEET, TSP I ETNARIZE->TER
UET, BEDTNA RATHEAF—FEE TSP #1585
nNGEWEEIE., FSUPRE—BMEETRATER
9, IGBT > MOSFET Tl&, ¥— r 32—V F VEREH
TSP &L LTHERATEET,

DRIEHER

TREIE FNA21012A DT /31 RIESEOKRER TR
ThY. 10 A IGBT. K11 AAFRD OERERL T
WET, BEm (°CIV) L BREDLIFELE T,(°C) (X, &
1DEBYIZHYFT,

TG1210X_IGBT Junction Calibration Plot May 27,2013

‘J(‘)

10. 7"‘/(*( ZT&A*BU)&IE’RE%

© 2013 Fairchild Semiconductor Corporation
Rev. 1.2 + 1/6/16

www.fairchildsemi.com



AN-9079

DG1210X_FRD Junction Calibration Plot May 27,2013
110.00

Tempera!
re

unction

HihEn] n Voltage (Volts)

11. TI\'f ZEA“M)&IE.’F%

£ 1. m(°C/NV) LBEDYIFEET, (V)
(FNA21012A)
FINA R m(°C/V) | To(°C) | £ > A B
IGBT -460.0 282.5
FNA21012A 10 mA
FRD -475.2 305.3

K (ROJC)

BEIEER Ty — R BEDEER Roc (XX (1) TEH
TEFET, @&fl. BEHROBIEIL, /Ny —IhRER
EFYThREDEL D 2 AETITVWET ., K2 FF
v THhRBTAELETY,

£ 2. Rec: BEH (C/W)
ok ] SPL | PW) | Ty | Te | Resc
R o #1 | 62.28 [121.10|60.40 | 0.97

FuIOhRE | #2 | 6228
#3 | 62.28

121.80|61.80 | 0.97
120.50| 60.10 | 0.96

SPMBIEDT—R S — FD Roc [£F Y THREDET
HY., BELEDEL2EEEELEY—DUNEFEN
TWET,

YT LY TR HEMERE

WNI—=TNRARFEEMEENORELBHZEERITE
¥, BEWEENALERT HE. T/AM ROEEREN
EhY. Eﬁlﬂﬁi?ﬁ\uiﬁébiﬂ' BEREHDERY M
WO IFEEREICHEERIFTEENAHY FT,

FIUr—vav/—t
ERORERS 2

12 (FEBOBIERA > k. 1B IFF—2—EE
BOTr—REBE (To) RS > T,

XK

E 12. REOAERAS > b
%4
oo oo fr
- @] O
o
“ 10 ay O
[o]
|
] 35.30 | [
O
M UUUU IHI IHI[ IH] IHH IHJ
13. F—4i— rORICEBE A Tr—XEEDR

HRA 2k

Resc chip center [EF VWA DEMEBE TAESINATE Y.
IGBT FEDFWmLFEFE- KA LMETMERAIAE
9, Rexc chip center [, BAEB/NDER LG SHEMA

THDE=H. N\ —I0PEe— oV IDORYICEE
ShFEEA,

IGBT A ERBDATHNMEAINZGS
center (FFNVADEETAESINET,

. Resc_package

© 2013 Fairchild Semiconductor Corporation
Rev. 1.2 + 1/6/16

www.fairchildsemi.com




AN-9079
TR MAE
K 14 ITREAhTWS ERBY., FTHA. RICERZEDLLT D (L, 3,5,7, 10, 12, 15 kg.f-cm) #EsH. MILIDBED S

EUICRERZAELET,

FIUL—av/—t

® 14 TRXEAE

TR MMER

15 [%. ROJC_package center X ER Y 1+ FILO DT R MER & ROIC_chip center XERY 1+ bILY DT X &
RE#RLTWLWET,

Rthjc_PKG center Vs Mounting torques Rthjc_Chip center Vs Mounting torques
35 14
3 12 -
P25 \ Lo
E:r 2 \ SPL1 %038 —SPL1
@
‘% \ ——5SPL2 E ——5PL2
215 —— o
3 SPL3 3 06 SPL3
§ 1 Té 0.4
05 0.2
0 : ‘ ‘ 0 . : : : : . : ‘
0 2 4 6 3 10 12 14 16 0 2 4 6 8 10 12 14 16
Mounting torque, kg.f-cm Mounting torque, kg.f-cm

15. WY b TR SRIER

TRAMERICEDE. MY FILOA 10kgfcm A 5 EREBEMMNBANT LI EA/DMYET, LA -
T. 1200V SPM 2 1) —XI[ZI, 10kg.f-cm L EDERY FIF FILY ZHE8HLET,

© 2013 Fairchild Semiconductor Corporation

www.fairchildsemi.com
Rev. 1.2 + 1/6/16 5



AN-9079 7FI)r—vav/—+

BEEE M

AN-9071 - AY¥— r/NT—FE D a1 —)L SPM™ ZHHAATE u T = DIP SPM D EAERETE R

AN-9075-1200V E—23 > SPM®2 L) —XaA—H—HA F
AN-9076 — 7 SPM® 2 /Sy 5 — WY FIFHA K

REFIH

TIT7FX AN FEEIALTT2—(E, (B3, HEE, RHOHEDH., ABERBORKEFELCCEET 2EMNEERLES, 727 F
YA FRABEBORGEREROT T 7— a VeFERICERT 52— I0EEZAHLLVIOE LET, T, HHEZOMDEF
SBT3V RE—MHFALTLVEVLDELET,

Lt D A&

TIF7FXANFEIAFT I —ORENEEBTHRMICERLEVRY, 77 F v ML FRRZEGHBEEFFEGHIFEC T LA
DEEHRELTERT S LFRBSATLEEA,

FEHNADEE:

1. ASHFEEFLEBEMEFIATLLE, VATLLEENS S, () MHMFRTHRRNICBETSCLEBMETHHD. T
(b) EHMFEIEFEIERBES 0. £ ) IANNVICRBSNERFIBIZR > TEIICERLTH, RERFICIERABICEKR
BGEERIEFT CEA/TRITFRSNDEHLDTY,

2. EEMBEF. EAHBEEFRIEGHBFCATLOH PSRN S5, BWENEGHIFEE T (XL T LOWEZD
BHASEEN. TEMFLEEIEADOEZENTDICFREINSHBHTT .

© 2013 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.2 + 1/6/16 6


https://www.fairchildsemi.com/application-notes/AN/AN-9071.pdf
https://www.fairchildsemi.com/application-notes/AN/AN-9075.pdf
https://www.fairchildsemi.com/application-notes/AN/AN-9076.pdf

ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com


 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

