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

SPM® 2 &FI it s S R EHISE

#hix

MTHEFHBEHMS, RPRPERRER. MESR
e, RENTIEFREZNE, SER2HEBRE
Fro RESHEMNARITESRGNFLMEUAREH
F, BEA—NTTAEENER. LEFEIE, EME
DB RHER A ANRiEmERREE
BRI Z ERIX R

AT RNBEFMROAMRE, BEBESIARMERS. &
BRI E X ARANBIEFRE 2 BHRESEAN 2 EEE
BINRPLLE. MTHESERAMS, BEERLERE T,
MEEEE T, IWRARGITIERBERNNIE. &R
MERRESR, ERBESEFENARMMEGEE
AEBREPHR. XMERALEETHAE, Ruco HE
EZRAREMERERN, MEMRAEEIFERE,

Roae XENSHEH T HRFHRARMEE. Roc BFE
AT RETHHRAEYE, ™ Ry AT RRZEHAAI
= B 1 BRT 1AM, HPHREMN Motion
SPM B ZIMEALR L, BIERARIARE. ETHAR
TR, ELFRRHIZRM Roca FTLLZEE .

Ty Tc TH Ta
—Q—ﬂ—’\/\/\/——O—-T—}NC—

RecH

%

|
|
|
|
L
= Con

By B

Po Jc Rega

b -
__J\\/,‘,/\\/'__

T

Being ignored Transient impedance

of each section

Bl HERRRBSRE R

www.fairchildsemi.com

Motion SPM #PEE X J9:

T,-T,
ReJc = JP—DC 1)
A, Roc (CCIW) RLEEZEFEAEI Py (W), T, (°C)
N T (C) DR ARBHFINER, LRMEFSE
mE. BT Tc BRAMRERE (Th), JBIAEE
IMEPE Roja:

T, -T
0IA = JP = 2

D

Hr, Rop FZREIEHARERR SPM BRI M RE.
Roia AR SHPEE Rojer Roch 1 Ropa BY S F0:

R

Roia = Rose + Rocn + Rogua 3)
Hf, Rocn RRITEFAHABR A Z BIRFERAALE,
TRUSHRETIER, M Roua TSR BIRAE.

MK 3) AIEREEL, F Rocy Rocn 1 Ropa &/
1, MFmX SPM WIWEREHEREZXEEN. &
WER—NERKBEAE, MATLUAA Ry
Rona BE, BREKERE T BiEEEENTERE
Tae IBE, Roch WESSRESHERRLLS, H5
BRE T ZHIMRG . miBidEEE SR E, IR
8 Ronao

KPR#R{EHR, hEE Pp HE—NMEEWERE, M2—
MNRE. Bk, NEEE 1 PRBRS RC FHEK.
MFEORINGE, REVNSEEZLERN EA, Etif
— /MR RY 1200 V Motion SPM 2 &%l fa%k .

© 2014 kRFESHEAT
1&iThy 1.2 « 4/21/15

www.fairchildsemi.com



AN-9079

2~ 7 R7x 1200 V SPM2 ZRFIRUMBERRZ . A
1 RHNEFRES. HMBAAA Motion SPM =@t
T R4

20

1.8 B
Zth(J-C)fIGBT
1.6 3 .

14

12

/
1.0 ST AR R AR T :
0.8 SR . LUHEE ?
0.6 . . . i i . 3

oa |l A

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

Zm(mc)

Pulse Duration [sec]

2. FNA21012A By IGBT #FEinphsk

3.2

th(J-C)_FRD
24 A

20

16

Z!h(J-C)

0.4 I PHIN PR SN P

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

Pulse Duration [sec]

E] 3. FNA21012A By FRD #FEFiEh%Zk

1.0

09 Zth(J—C)fIGBT
08 |- LB b
07 |-
06 |-
05 |-

04 |- [REIETAN SREes

Zlh(.!AC)

03 |-

02 |-

0.1]-

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

Pulse Duration [sec]

4.  FNA22512A fJ IGBT #PEHiahLk

ISAEE T

Zth(J-C)

0.0

08|--

06|

04]--

0.2]--

ZIh(J-C)fFRD

1E-6

1E-5

1E-4 1E-3 0.01 0.1 1 10 100
Pulse Duration [sec]

& 5.

FNA22512A B FRD #PEfihk

0.9

0.8

0.7 -

0.6 |-

05|

041

Zth(JAC)

03 |-

0.2]-

0.1~

0.0

Zlh(J-C)_IGBT

‘1E-6

1E-5

1E-4 1E-3 0.01 0.1 1 10 100
Pulse Duration [sec]

%] 6.

FNA23512A Y IGBT # Btk

14

12 |-

10|~

08 |-

0.6 |-

Zth(JAC)

04 |-

0.2]-

0.0

Zth(J-C)fFRD v

‘1E-6

1E-5

1E-4 1E-3 0.01 0.1 1 10 100
Pulse Duration [sec]

& 7.

FNA23512A By FRD #PaiTHZ

BLiFE, BHSEAN-0071, ARG SPM 45 RFHE
Ao & PR BUBUAR R RE .

© 2013 kIFESHEAT
1BTAR 1.2 « 4/21/15

www.fairchildsemi.com


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

AN-9079

T; MEFE

EREMIRF, TME T, Te (3K To) FPoHIE. H
HAUEENE Tco TaH Pp, BE—RHEERER
T. BRAE (ETM) #T Z2HAERNELE. ETM &

EFIREREEMERZENXR. XMXRAZFEFHE
FEoEBE-RBEM, éﬁﬂlﬂmEEJ—EmﬁﬁEﬁum %
MER) B, ELFE2L&MTH. ZESINERERAR
R 2 (TSP) E 8 /T *&EE’JE[‘%:WUETE'?

LHIRRIR R FENSEME (DUT) BERRMRG, FEM
MEREAOMNXEE.
«—Voltage —
Measure
Thermocouple gense
attached to case urrent
-
g
Stirred
ielectic Bath
8 VAVAVAVAVAN

Heater
B8 TSP NEMREEER

T A

Bo EEBERT TSP thik R4l

EARKERT, B EFARERFER, GLERME
MEETR. REMNELEME, BSEEALERRE. BRNB
RELEW N, NE DUT EEZHRE. i, AIEA
1-10mA, BFBURTHRHEE. AFENRESTEERA
FEEMRELKT, REMNE. 9 rhigH T H AR
MELER.

IDASEE )
7_& /E/mFTE’]inumﬂ:uEB§;%:_”EEL_;IHT
T, =m=*V, +T, 4)

R m (°C/V) FLEE YL IREEE To(°C) AT FELXFh
H&*FR. RERMEBUBEHIRA “KET (V/0Q)” .
EXMIFRT, Vx (V) A TSP,

MTHFHLELME, BEORE m (WE 9 ﬁih_') o
KRht, NERFBEEMRERASTRN. XHSE
2R (4) KIS ER AL ERTHRIETIE.

T*MH,AIJE,U'MEP, FENEERKIENERETES

ERGUE R TR ERENEEM AN (4) #1T. TSP bE
%%FT \EMXE. ERNFHEEZREBRE TSP, N
a‘.FﬁIﬁﬂiaE‘aW"ét@%uEEEo Wik FF B B E BT FH{E IGBT
g% MOSFET &9 TSP.

T, MELHR

TEXN FNA21012A SRS R BENNSELSER: B 10 &
7~ IGBT, [ 11 &7~ FRD. #F m (°C/V) FLRE L
FRELEE T, (CC) I 1.

May 27,2013

0 R

10. BHEARESER

DG1210X_FRD Junction Calibration Plot May 27,2013
N
AN
W
N
) ~,
e
5 11. HBELEARELER

© 2013 kIFESHEAT
1&iThy 1.2 « 4/21/15

www.fairchildsemi.com



AN-9079

F 1. FNA21012A B9 m (°C/V) FhiBE L iREIEE
To (V)
=24t mCCIV) | To(°C) | BRI F
IGBT -460.0 | 2825
FNA21012A 10 mA
FRD -475.2 305.3

#APR Rosc

HEEINRHRME Ry TBE AR (1) HERSE . BERE
AR AE RN E—HERNP LRl R,
R2EFTAPLRBNEE.

% 2. RQJC: ?‘;“(Bﬂ °C/W
7% SPL | P(W) | T, Tc | Rasc
ENA21012A #1 62.28 [121.10| 60.40 | 0.97
Py == =TT #2 62.28 [121.80|61.80 | 0.97
#3 62.28 [120.50| 60.10 | 0.96

SPM FR#HERTH Ruc RADGHFFILE, BE—F
HHE, TENHEHHNRETRIZEXK.

AMREMREHEN KR

WERBUMNEER AR, BELRAS, FHNIE
PP 23, MFEREHRKE LT . ERMENFMR
FHBESF MR MEE.

ISAEE T

SERRM B =

12 ExRkfENER, B 13 ERREEEREN R
(BERFH T E .

H12 SRRMES

78

<3

5
33z zz % | % 3
nmoon 010 0

O
o]

SL'LL

O

BiEw
L

=T
O
w
(4]
w
o
O
=

3333333 S 2 CHPR BR PED DR 301 B9
Sowsne o 2 Lo eE 22J 22 228 02
0zz= o = S0<< << << < << <
58ZZz59 & 2 2000 B6G Z00 IO 20D & o
OZE2E20Q 6 6 T=Z09 TE $09 22 209 ==

el © IFcec == T2 - - T== =3
= IgS ES EX

B 13. HERARTHFEEERNS

Roc AL FASCHITME, ™ IGBT EMERIAILL
BREEZ R, Ryc A PO Z LB S
RHE9S N, FEAScEMIZE, BIEMSHFNERTS.

Roc HEHOEL[LLME, ™ IGBT EESALZH.

© 2013 kIFESHEAT

EITHR 1.2 + 4/21/15 4

www.fairchildsemi.com



AN-9079

M T %

wmE 14 iR, AMEARTEEE, BEF—MZESETHEEE (1. 3. 5. 7. 10, 12 F115kg.f-cm) , §3xtEAHE

NITTE=S ]Z
M E P .
Using the Torque mel’
136,710, 12, 15 kg fom
One si s
o llll

themal grease
4004 50urn

ISAEE T

14. MRTTE

M R

[ 15 £7R Roc FIAIRER (HEHOEREHAE) M Ry WMRER (BRFLESREHTE .

Rthjc_PKG center Vs Mounting torques Rthjc_Chip center Vs Mounting torques
35 14
3 12
B z =
RELE g1
“; 2 \ SPL1 53 —SPL1
L
£ \ ——spL2 g —spL2
gLs ——spL3 08 SPL3
= g
g 1 g 0.4
z :
0.5 0.2
[} T T T T T T 1 0 T T T T T T T 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Mounting torque, kg.f-cm Mounting torque, kg.f-cm

15. REHBHAME

WRIEMRGER, HLREHAEKX F10kg.f-cm B, HAEFI. Fitk, BNREHEZELH 10 kg.f-cm (1200 V SPM 2
#3) .

© 2013 kIFESHEAT

www.fairchildsemi.com
EITAR 1.2 -+ 4/21/15 5



AN-9079 IS9EEET]

X

AN-9071-EBETHHFEE-SPM™ (A uMini DIP SPM $35) #IHEEERE
AN-9075 — 1200V Motion SPM® 2 Z 5 355
AN-9076 — 318! SPM® 2 $ 3 2 %46

A
TREFEQR AR ROTENE, DRERT, REMEELENNF, BRBITEM. T AR A (= 5 F0 B 7E L o
BOEIRE, XIRFFAERARNHREBEMBIE; FNEILEEFRTHEAFANE, AL RF.

& A STFBR
BRRESFARSHERNBERN, EER T AL SSIFRERRG PRI EET.
BFINT:

1 SEHYFEGHAREERVNTHRESZRS: @R THIREAANE, SH(0)ZFRYEFER, LUK C)BMERBARR T HER R TERR
1, BERIERY, MG EREEXRTENGE.
2. XEBUEREESFRERRST, HTZRHNAYSSEENMESFRERRARNEAY, RREWEREMRERYR.

© 2013 KILEFENTF www.fairchildsemi.com
&iTHR 1.2 + 4/21/15 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

