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Vswy Vsiy Vsowy  INwwy Veeny €OM - INwy Veo

nn Ot an onannoonnoe
o J U J

(26) O (10)
D C
a O Ol
NIV RV RN Y A NIy
Viu Ry P u v w Ny Ny Ny
Figure 15. &3/ E
% 3. L
EWS | o BB
1 Vo | A PR
2 Rrn | FABCR B ) B I PR GIRLPBEAGID
3 EIRH N IER)
4 UAH % H
5 V| VAR
6 W |WHRHIH
7 Ny | UAHB ERIA TS itk
8 Ny | VI E SRR 5k
9 Nw | WHI K B RR TS 5%
10 Csc | i HAVRAS I F (¥ 2% (RIBIEES)
11 Vio | mhRE S H
12 | IN(WL) | e WAH A5 S 5N
13 | IN(VL) |fK3mVARIIAE S5
14 | IN(UL) [fR3RUARRIE SHA
15 COM | AL E 5
16 Veew) | 1C5IGBTHRAN FH I 2 3o fh
17 | Veow) |IC5IGBTHRSA] A i 2+ i ff [
18 | IN(WH) | s WAH 15 S 5N
19 | IN(VH) | SsmVAHIE SHA
20 | IN(UH) | memUAERIE S5
21 Vsw) | WHIIGBT9RzH F (1) 5 v i
22 Vew) | WHIIGBT IR 2] H 1 i i it

APPLICATION NOTE

Parad

s R
23 Vswy | VAHIGBTIRZN T et fi i 1t
24 Ve | VARIGBTIRZ)H 1) i i i &
25 Vg | UARIGBT 3R H (4 far v i s b
26 Vi) | UAHIGBT IR H 14 e i v

IXBN | GBT i e 3 i FE A0 / SR | GBT 0 7o i v P 4
F&

= %’Hiﬂi VB(U)'VS(U)a VB(V)'VS(V)a VB(W)'VS(W)
» BT IS EEE I, NS RIGBTHRAL 1 H 3K sh B

= 2 LT SR S AE T RSN iR IGBTE 75 Al 7R Ak
F8 FL YR

= MR RSRIGBT S, Voo BIEOEE R B 28 HA
FEHL

» SN Tk E Y R (N R RN S0 SR I T RS AR
B (IKESR, {RESL) JEU BN iZ i 23
TEIX L AL o

e O L T /7 o O P

> B Veew), Veem
T P B A ICI 4% ] PR
o P R SR 2R

o N Tk E Y R (N R RS0 5 RS R,
i (IKESR, fIKESL) JEJ A MNZ LI 2235 1X
S A R Ak

3 FE IR
= EH: COM
= Motion-SPM™ il 2~ FL 45 I 5 B4 1 5 PN BETC A 2 il

Hho
= HEPUR! N T BRMEAERE, ARV EThR AR
HL R PO .
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EERMANER

> 1 INwr» INvey, INewny, INwi, INevin, INwi
= XSRS Y BIGBTHY AR

et 4= i) LEVEIEL YN ERE (R e
@%ﬁ
o

o KEATIIE SN R (HIGH) . 24—/
S0 4 T M DB S IR, STIGB T 42
THi.

AN AT 26 N2 R AT REAE,
SPMy™ i S T Mg P 52

= N T BIIEE SR, HERER A A 32 s (KRR CH

o % R AU
> B Cyc

o RO A ERUR S, RSV ER P N 1 E R AR I Cse S
Kt COMZ B8] (ZHE20) .

= L HELREL AR 328 TR I8 322305 A AR 5 L FH PR RE TR . RC
TE AR PIE 5 Co B I AT BRI 75 o

o KA ELBH 5 Coc B IH 2 IA) B2 2K P B 1% A o

Ry A

> "SE‘SHH] Vro

o RS AR . 24 SPM T H I R S A
i, AEZEHENA SUELOWHIH .

o JREEZATFESCP CFHBR HLIRARYY) BRAK S B
UVLO (REH4ED shiE.

» Vio BB TIFIRECE . NiZF K204, 7kQEBHK
Vrio 8548 R E5ViIZHEEIE.

it E PN
AN FHEAESV S HICMOS i 25 e ik o % P

PIE £ P Motion-

APPLICATION NOTE

Fdg e LR
- B Vi

o G A P S R R BEL A i . 2 RN
RSV EHETE.

PR PE A R R B CRERIID
> EHH: Rey

= HT5ER(TORN, 2 BINZER R — o s
K HLBH

= HES R IR R BEL A0 28 B N 55 2 L P AR AR DL A
(KTWH, ZFHF412) .

BRI IERE

> P

 JE AR A I L AR R
X TN B R B i IGB T I £ F A

= AT ) b ELRUA A 2 BPCBAT 4L LSS R
AL, FENTIZE TRE R — AT DR A (Y
Hb, SRR,

BRI FARE

> B Ny, Ny, Ny

o JE TR BRI R (YR .
X LA I R B R AR (SR IGBT A S A
BB FRE N E R

> S U, V, W

= SERRYAR SR SR W FR B L) R AR A
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A L B

1645 i 7 uMini-DIP SPMf %éMotion-SPM T HE] . it
B: Motion-SPM PN B A5 = AHIGBTIY 4 2% L 4% (1) Th 3
Beo FITEEHIThRE R AN BRBIIC T35 B G I g — A

NTCH L FE DA K = A 5 25 AR

(26} Ve

{
L, (21) Vaw
A
(20) INppwy, 99—
Ing] INpery

(18) Ny

lm]v -

OUT(UH)
uvs

WVB
YWYS T ouTve)
INUH) WS
IN(VH)
IN(WH)

VCC  QUT(WH)

COoM WS

I {15) COM
I

{14) N

(13) Ny

(12) Ny

A '

v )

Y
/ \\ \"’l.’ \'\ ',l" \\.. A

Thermister Rrw (2)

W (5)
Vv (3)

W(E)

Ny (7)

Ny (8)

HER

APPLICATION NOTE

( N\
L} Customer Option
Lead-Forming Option
NC : SPM26-AAA
(Short-Lead & Normal Forming)
1: SPM26-AAB
(Short-Lead & Double Forming)
2 : SPM26-AAC
(Long-Lead & Normal Forming)
3 : SPM26-AAD
(Long Lead & Double Forming)
4~9 : Other Lead Option
L————p Silicon Technology
NC : Planar NPT IGBT
F : Planar Field-Stop IGBT
T : Trench Field-Stop IGBT
S : SuperFET
L———————————p Voltage Rating
60 : 600V rating
L p Current Rating
. - 05 : 5A rating
—»a: pMm_—DIP Package 08 : 8A rating
—» Package Option 10 : 10A rating
(refer to right table) 15 : 15A rating
—» Product Category 20 : 20A rating
N : Inverter module
P : Converter Module with PFC
M : CI module (Converter+Inverter)
L “—F : Fairchild Semiconductor )
Figure 17. ¥ 5 £ 2
Y
=4. BRI

a4

FHRIEER

NTC
gt GENE L

B0 R

=

A b e 2 A
B V& 2 PR
D HE % HH
E Ve % 75 g

. J M {3)
'y

Figure 16. N 3RIER
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RESHBIHEF
K28 L (R4 (SCP)

UMini-DIP SPMf &% F — 716 43
LR, WE18fiR. LVICA

FU LR, EAT AT R

BN B IR R

T, 7D I R Co B A F e o U 2RI P sl I AR

iR ¥e
(Vscwer,typ. N0.5V), 1|

fE E"JVSC(REF) (%EE% EE]JILE/J l‘il ’fE EEE@J ﬁffﬁ)
FH—ANEE S, B R

IGBTC . S, 5 K % HL R IR 55 1 DR HL AT
Ko BT IR E(Vee & Vas) T B0 m 1 FLES L
Tio T BETEBRIEAE )L, S KA S L IAT N A LI
BEEIRT 1765 M5 AR PR AR AIE F L. LVICKL B HIR

TRYPI e W B 19

Lower arms
control input

Protection
circuit state

-

APPLICATION NOTE

o _ __ Motion SPM™

Isc (Short-Circuit Current)

,
)

HVIC [+
‘\

Motor
—=C T |‘9
Short

Circuit!

A

Isc (Short-Circuit Current)

Figure 18. 58 B LR Y By LAE R

S

External filter needed with
1~2ps time constant

Output Current

Sensing Voltage
{ of the shunt
resistance )
Fault Output Signal
P
CLIEH TAE: IGBTREAZ I

C2.5 M H A I (SCi %)
C3.IGBT JAR M < Wy
C4.IGBT

£ Softturn-off small voltage
SET RESET spike (to prevent of L*di/dt
effect)
| \ca |
C3 0
c2 o External filter delay +
sc | Internal IC delay + IGBT off
delay < SCWT (typical
2~3us)
- How Long?
o e IC filtering < 500ns

L /ﬂ SC Reference Woltage '

7

|

Fault-out width (Tegp) : min.
30us, typ. 60us

=

CR circuittimef
constant delay,

c5

H

owLong?

=

-

Il

Figure 19. 558 B i SR Th B8 (B 5> B

C5. el th & AT R 3l dkebdn 98 B (trop) = AR E30ps

Co.HIN“L”: IGBT W
C7. HiN“H”: IGBT ##4
C8. IGBT Wr#s

HRAE b A RO, IGBTIRFF ATl
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o =N e gt

K205 7 — SCIRYHLES B, AN B 5 128
HEAEE, RS TIEERCH . R BIUBEESCSH
HAE, PN =HIIGBT I IR R Bt AWTZS, Fo
WS S M ZEMCU. T SCIRIPATF R IER,
Fo WA 5 R I, IGBTR %Az B 1k TAE.

s

HVIC
. Level Shift
. Gate Drive
.uvLo

s

LVIC
. Gate Drive
.UvVLO
. SCP

Veo

Short Circuit
Current (lsc)

Tc

P PETTTTT

I

Kot B B A PR AE TH R A T

R R SCHLUR BN EHUA :

Iscman=1.5 X lc(#5E )

SCEfEZ % Rk

Vsc=t/IM 0.45V, SLH{E 0.5V, i A fH0.55V
oAt HiL BELBEL A <

Isc(max=V scmaxy/RsHunt(min) 2 RsHunt(minj=Vsc(maxylscmax)
A SRS VA P OEL PR e 22 4 B A AIC T5%, -

RsHunT(typ) = RsHunT(miny/0-95, Rshunt(max) = RsHunTityp) X 1.05(4)

SEFRSCENAE B it BB BN «

(1)

)

©)

Iscitypy=Vscityp) / RsHunTityp): Iscminy = Vscminy / RsHuntmaxy  (5)
&Y L BH AR89 Th R d B A =
Pstunt = (IPrus X Rshunt X M) / BEAILL 2% (6)

AR B R S B L
» T=25°CH it i BH $2 YE (Rspun)
® Tsuunt=100°CH It F BEL 1% B EL 22
= 5 AR i L P ) B s R
» YEWE (REPER

A H L A BELAEL B 451«

FNA41560, it B FH AR 22 £5%.

APPLICATION NOTE

= 5. SCPER{E(VSC(,eﬂ)B‘Jﬂ%
%4t Min. | Typ. | Max. | Unit
TJ =25°C, VCC =15V HTJ-E/‘J
0.45 0.50 0.55 \Y
A%
* 6. 3 % HB 9 B U (RshunT=24.4mQ
(min.)", 25.7mQ (typ.), 27.0mQ (max.))
Max."
%’ﬁ: Min.(z) Typ.(3) PEURRF S Unit
. )
T, =25°CHHIIASC
B 16.66 19.43 22.50 A
BB
1. RSHUNT(min): VSC(max)/ISC(max) =0.55/22.5=24.4mQ.
= 16.66A.
3. lSC(typ): VSC(typ)/RSHUNT(typ) =0.50/ (00244/095)
= 19.43A.
4. R AKSCEERUE: 1.5 x1C =1.5x 15 = 22.5A.

HSrL R BEL R A0 Tl e v S -
AR AR BRI (Ts): SATmS
» Tc=25°C B B B AE (Rspont):  24.8mQ
® Tspunt=100°CH K i B R B LE 2 70%
(ZFRE2D
" AR 20%

Pshun : (|2rms X Rgpunt X # ) BRI EL A =
(5° X 0.0248 X 1.2)/0.7 = 1.1W

TXRE AL L BH IS 24 (9 8E Th R MK F2.0W

155

(7)

275
100

8O

60 |

40/

% of Rated Power

80 100 120 140 160 1BO 200 220 240 260 280 300
Ambient temperature{'C )

Figure 21t Fi BEL 451 il 28 Y56 (JR 2 RARA ELEC.)
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PR BT SEE B e 1) 8

RCIEE 243 % E20H 1) ReCso) [FAH FH A L2, 7T L
5 1 5 1 75 R S5 [ SCP (e 5 FL T AR 47 FEL B L BE 2R 5
RC B [ 5OR e 5I2 B I FH Hp 1) e 7 R 482 ) (1) 0
Motion-SPM7% & [1ISCWT (%6 4% FL AL i 32 1 17])

QR AR AT L BH R 1R Bk VA R SCPEUE,  IME 5 i@
IHRCUEW2E, MaMNBICsc M. RCIEN: 2T I A] (T1)
RINC oo B R R 1 T+ 31 2% SCPHUE it 7 EE i 1] . 3%
745 H T SCPEUE I AR $5H5. LVICEF — P FIEN
BFIE] | e 7 P 2 B I R] . T2) o [RIBRAE it
Vesc IRCIES: 281, 75 B[R B Z ]

d% 7. SCPEX{E(VSC(ref))Bg%m*%
%t Min. | Typ. | Max. | Unit
T, =25°C, Ve =15V 0.45 0.50 0.55 V

APPLICATION NOTE

VNG 5 1
Vesc: Csc BT HIE
Lout: 1K¥mIGBTIVee
Isc o %5 4% HLIE

Veo: Vro &I

Y

\ 4

T5

A A A4
A

> T4

A
Y

T1 | T2

Lout
Vesc
Isc
Vro
Figure 22. i} % &
YiH

T2:
T3:
T4:
TS:

CscFIIEWE I TH]. RV ese T E/NTT2, SCPABIE.
Csc fith e 22 [ TAR H s Béfe 2 8] 1) S Fif

Csc fith 2 22 50 1 FLIAL [ HY) ZE B

Csc fith 2 2 WU A5 5 2 [A) B ZE S

= 8. F R AR HIET IR ER: Vesc to Lou, Iscs Vo
DUT Typ. at T,=25°C Typ. at T,=150°C Max. at T,=25°C
T2 =0.40pus T2 =0.30ps
T3 =0.65us T3 =0.60ps .
FNA40860 f& +20%, T4=1.0

T4 = 0.80ps T4 = 0.75ps el he
T5 = 1.20ps T5 = 1.75us

BiHA:

5. FEARITAERMAT, NTHRZENERRY, Csc MZ(EMH HIE1.0usZ A EIflA, (SCWT < 2.0ps, %1t

Vpc=400V, Vcc=16.5V, T,=150°C, Hii#i FNA40860%#E 3% ).

6. BEUHERH 2 Coc M A I8 FAE I IR [R] 3 1% £ 4 o
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P23 5 2445 H T SCPJE I B AL AR I Th R I AR I
o —IEM T, T (Tau, Csc HIRCIEIR 25 B [A] 5
O I RES, XA s FL) H A PUE 1)
di/dt. R, FERE CscFIRCIEVR S 6] 3 Fne, FR2
ZERIXFEN . —MBIEN T, T (CscMIRCIHEHARES
Bl #0D FOCP GEIRARY) Fh LBk o

ﬂsﬂunt [0.5V/div] T,=25 [°C]
T5=1.2uS .
<—>

VFO [5V/d|v] .l, :
P_‘.. o' o ‘u.-.-‘-r;r::h

T oms 4L 0.815 |
>

R

Vcsc [05V/d|V:|

="

TV [5V/div]

-I(; ti&)A/div]

Time [500ns/div]

Figure 23.SCPHETE (JEEE IR Y") ThEE (RC IEH A3 AR
A HH: 2us (Rsc=62[Q], Csc=33[nF]),
Rsnunt=40[mQ])
v;hum [0.5V/div] T;=150 [oC]
- T5=1.7ps

VFO [5V/d|V] {

TR S S ek Hotamdiraboiunen. ool bimda et

T140.7ps £T4=0.7ps N ———

.E/d ' VCSC [O SV/CIIV]

Viy [5V/div]

I [20A/div] Time [500ns/div]

Figure 24.SCPI{TY (JEH% FLIRIRY) ThEE (RC JEHEAR BT
[B)H# #: 2us (Rsc=62[Q], Csc=33[nF]),
Rshunt=40[mQ]

BobE, R EISCPE) fF it EIGBTI 1K 0
TroraL (BB [E) K :

Trotac=RC {)ﬁ&%ﬁﬁﬁﬁﬂ‘lﬂ(ﬂ) + H Csc fi k& Isc FE) SiE Fisf
(T4) (8)

XAEE, RIENIA] (Troral) M 1%/ T-SCSOA Hh £ 1
SCWT:

SCWT > TroraL (T1 + T4) 9)

3, SCWT A BE T 32 I [A].

IR C Y I 5 R B[] B R 1 BAE 1.0 ~ 2.0us Vi [l 2
W, AR 2 R B AR S5 A 2 ml AR IR R R A

APPLICATION NOTE

BORHT

LVICRE A KK TiRe, W LLRYKSRIGBT, 5250
TR DB 51 AT TV (FRLYR LR ) e o << B B G > f2 Fi
TERG AN, FESCPUH I FL IR (R Th BB AT Z A,
FAERS 5 B RWIGBT. EIXFMENL T, Ven (FRIRH
JE)IRE R TE T Tse (G FEIR) [Idi/dte VenHIX P ERE
F, AR, SRIGBTHUIR. it rzuﬁxﬁﬁzvoﬁ
(IGBTHT IHR- S5 W 2 8] ) B R ) AT, RGBT Dy

PABJ 1EIGB TR i 5 i .

LVICT) 75 HE B LA K 3 G W7 Dy Be (1 B/ N5 Pl 2.5 AT ]
2617~ AEER MR DI RE: UVLO A SCP. fEIE
AR N IGBTIRITHT, (ARSI T TS 5 (Vin 1), S8
IR 0K 2 5 B R 1R 0K 250 2 A e (1 Y00 0% 50 25 36 i
22, F26m k42 @), LVICIEISCHIGBT. 4R,
MIGBTLE RS THEE N OCWTI, @ A4 H i 1) S
(BEibg g, mEE) , ERPThEEESERT
IGBTI IR IRSh 2 M AR FH o CRAP RIS 1D B HH Bl SR

DhRE. IXHE, FEBOEOCHTHER, Vol TEE M. (K
2611 IR @).
R
uvLO LvIC
Voo (Under Voltage Vo
Lockout)
Csc SCP B Output
(Short-circuit Current Buffer
Protection)

Lo

Pre °
Restart = Driver _-%— )

C VIN.L 1ok
5.0K b %
Vier

Gate Driver

Protection Circuit Soft-Off

Figure 25. Py ¥ 75 4E &
( v, LVICIIGBT )

Gate Driver|

Pre Output
Driver Buffer

on||OF

o
Restart o [

Figure 26. 3G\ TAEIB

FI2725 T 4 N3 2 1 15 SR B 1 TR e AT it 72
Ven=450V, T,=25, 150°C, P. N& B 8RR EE F
FRAEF500V.
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T 5 W 5 K O T 2 1) 22 S an 28 i 7is « IGBT A ¢
W51 AR s A ph (A 100V XBE, B A HL
EANHIT400V, A BERY Motion-SPMF= i . FEEEAT
() R L1 /N T2 s AR O By 2 70 Jo % i s 2 T R Ao %
TR A, ORI B AE AL, IGBTSRAT 3K
Wr, Bribid AR XARER T, 2 HI40~70V (it
ML

FE27F1 28 % 4 TAE X MR se st 45 . (Hig, 5851
1 Motion-SPM™= i AN TAEFEIX B 2644 F o

APPLICATION NOTE

/VPN(SURGE) @ T)=25°C
‘I/VPN(SURGE) @ T,;=150°C

lc=2.0[A/div]

Ic @ TJ:25°C
/ lc @ T)=150°C

Time [200ns/div]

Ven=100[V/divl

Figure 27. Vpy=450V. T,=25, 150°C itFNA408601E # H.ii
RITHE

T,=150 [C]
Vensurce @ Hard-Off, AVen=100V

j: Vensurce) @ Soft-Off, AVen=70V

VPNZ] OO[V/CIIV]

Ic @ Hard-Off

/' lc @ Soft-Off

D LT T NI S VW B L ey
e e e R

le=20[A/diV] Time [200ns/div]

Figure 28. Vpy=400V. T,=150°C K FNA40860 /55 B H it
RBTETY
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*0. “a % B KA B VAU IR ([ ATFNA40860, 22 #52)
W H ”e e lE Vi B
. . P-NZ Al RFads (FEFF SR K. WiSRP-NZ ] Rl %
IR Ve SV, AR .
. s P-NZ A F) 5 RIRIA (JEFFSEs) MR . A SEP-NZ 18] R i H EH
RIRHLI (TR1) Vensuge) | SO0V T R R e
SEHM — R R Vees 600V M E IGBTHI4E FA- A S A 2 Ta] I RF 42 FEL R
I IGBTA B R e 8A Tc=25°CH} i K SR VRGBT A5 FE A B 4L FLA
££ N TEMotion-SPM AR [ Th 385 Fr [ 45 iR i KAE B 8150°C. 4R, N
o T -40~150°C T Hyf-Motion-SPMI % 4 TAF, “FIILE RN ZIRFITE125°C, BIRTE
S J 150°C TIGBTHIFRD®: A AL LB 2 RIMR, (HETAIH0IRIEH 6
FIR G o
- E TEXESZE T, Veo=135~16.5V, JFfii. /NT2ps. ESC(HEH
FORD PRI G0 1 Vopron | 400V | )SOCGL (RS HY, 1GBTHEMS de 4TI RATEIT IR oS
e BB AR, DIt 2 R
PR H B B
% 10. PR HH B K BUE B
WH i %At e (E E:<X VA
E&Bﬁﬁiﬂj EE‘{)E EEJE VFO ﬁ@t’DEVFo-COMZ[‘Ej -0.3“'VCC+O.3 \%
iR L Iro Vio & HHITHE R 1.0 mA
* 11. AR
W H e %A e E B | HEH | &S
Vv V=0V, VroH #: 4.7kQ L #1255V 45 v
Ryt L P For SOl =
VEoL VSC=1V, Vo EEE% 47kQJ:j:fL£5V 0.5 \
0.30
T,=150[°C]
KFFoim 1AM, Nizi@id—A Ed e b 5 025
SVELISV. ZHBH 7 2 2 FIRE AR .
0.20
E 0.15
>E
0.10
/
0.05
/
0.00
0.0 0.2 0.4 0.6 0.8 1.0
leo [MA]
Figure 29. Veo i [ FE-H A1
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R E RS (UVLO)
LVICEGREMS RS, 7T AR KEGIGBT, 28 1EHAE T IR IRS R B i AR, X R AR I 7 an 30T

(e

T
Input Signal J L

S «
Protection Circuit RESET SET RESET Built—in typ.15ps fllter for
State prevent malfunction by
noise
UVeer Eiftering?
Control al UWees >< ‘ a6
Supply Voltage \533
Needed low-to-high T |
input transition to R_‘ffart
turn on IGBT again. Output Current M

(Edge Trigger)

Fault-out width (Trop) -
a7 keep fault signal (OV)
until recover Vcc
S [

A\ 5 [
5 i
Fault Output Signal 2 e All low-side IGBT gate

| & are locked with Vio
output

How Long?

Figure 30. {5 X AR5 T RE KR B

PiHA:

al. i EIEEEE BT R EFFBIUVeer, 24 F— MR, HESITIE TAF
a2. 1IE% T/E: IGBT Sl 3 4um

a3. T\E%jﬁﬂ (UVcen)

ad. IGBTKIH OFF, ANE{ il fa N 46145

aS. i TAEFF 46

a6. RIEEAL(UVecr)

a7. IE% T/E: IGBT Sl 3 40m

HVICEAB RIEMBiThaEE, 7 DR EHIGBT, 2L TN s A Eh TIE. MR AR FF B3 1 R .
HVIC fhEBAKE, A5 HF R,

Input Signal J L

_ &

. - Built-in 15ps filter to
Protection Circuit RESET SET RESET H :
State } prevent malfunction
| by noise
UVesr tering?

Control b1 UVpsB b5
Supply Voltage o3
b2
b4 bS

Restart
iy |
Output Current D High-side IGBT gate is
; Er’ |

- \ locked without Vro output
High-level (no fault output)

A

Figure 31. {&u4 R E{R ThRE (IR 7 B

Fault Qutput Signal

i BH:

bl. M HEJEREE ETF: ZEE ETFEUVesr, M — MRS, BRI TAE
b2. 1IE% TAE: IGBT S I #i
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b7. IE% TAE: IGBTS# 34

APPLICATION NOTE

*12. UVLO(/X s 188 ) T R i 304%
=] 2 A BME | BKME | BT
UVeep oI A 10.5 13.0 v
UVcer BAHUA 11.0 13.5 Y
UVasp PR PR B R LS R 9 I HUE 10.0 12.5 %
UVesr SAL A 10.5 13.0 Y

EEHRNBEE(Vine, Viny)
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g
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AL B 2 ATE Vo 5155 285 IMCU 5 Motion-
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P ELFE I, M%7 2 Motion-SPM# A it T AL 115 5 &
R, B ORHG 2 JTFJ8 B FE R Bk . 40, R=100Q A
C=InF, XM 320 [ L7y

© 2009 Fairchild Semiconductor Corporation
Rev. 2.0.0 « 3/15/11

www.fairchildsemi.com




AN-9070

H 2 B T

HE BN TIERA

VBS EE;J_\’ EHVB(U,V,W) 5 Vs(U,v,W)‘ZI‘EﬂE/‘J %E%y Z‘f
Motion-SPM7™# i ffjuMini-DIP SPM Ft3% R %51 e, HIsk Ny
HVICHR AR . 1% HEIEL A T13.0V~18.5ViL [ 2
W, A ReIRHVICEE D 56 4 0k 5 =4k IGBT.  uMini-DIP
SPM R E04E — X Vs R R FABLR T, 7EVps HL
JEERTE B e R LR, B ARHVICA 2% 383 & i
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APPLICATION NOTE

HEHEARPIIET

WU A2 70 I, (RIRIGBT 75 B L 0% () Sl B4t
6], A ReSEATI E A . WA TE HLE 8] (toharge) VT 5
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Vec (10)
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1
teharge = Cgs xRgs XEX In

A,

Vi = B ZRE I IE 19 B
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Vs =M IGBTER 71 1) 3 LK ;
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A [ Motion-SPM™ )
Dgs (Include Rgs) p S
y 1Ces
B VBS"
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Vee= 2.D[V/di\\']

Vgs= Z.B[V/di\f]

i Vin)=5.0[A/div] : LS IGBT Switching Charging

o -

Igs=0.1[A/div] Time=2.0[ms/div]

e—
e

Figure 37. H 25 IR B — 3 W10 TIEBTE
(%ft: Vpe=300V, Vcc=15V, Cgs=22F, LS IGBT SR} [A]=200ps)

VCC= 2-0[V/d iv

VBS= 2-0[V/d iV]

e e e B T T T e T P T s S e e T m T

Viny=5.0[A/div] : LS IGBT Full

IBS=0-1[A/diV

Figure 38. 5 25 B BS I — ¥4 TAEBE
(%Mt Vpe=300V, V=15V, Cas=22pF, LS IGBT 524 &)
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SRS ibpriidl
B AT AR T

e X AL

Leal

11
AV (11)

BS

X

At = =5 IGBT ) 5 K S fhk 95 ;
AVpgg = Cgs] 70 VF R H T (FE R £0);
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APPLICATION NOTE
H 25 A T EE )

T car = FELIE HELVAE=2.0mA (FHEFE{H)
AVgs = U HLIE = 0.1V (#EFEH)
At = EHIGBTHON SIBE MK 5 =0.2ms. (IKFi % ' R %)

c _ leak xAt _ 2mA x0.2ms
BS_min =" AVgs 0.1V
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iBA:

7. RIETFRAE . P A LR FIVes £ 13.0~18.5V
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A2 FRIESEPRIE# A O ey, SR E
Al LA
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404 - —— — ;

I XA)/AV,
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APPLICATION NOTE
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AN-9070 APPLICATION NOTE

NTC#ufg H BH L B (MM Te)

Motion-SPM £ 71 1 uMini-DIP SPME 2 rh AL &45 —A4 AP b BRL,  58 s $Ad el B AT DIRE R b S 0 T 23088
NTC (fFURERED #EfE, AT B 2R iR (= KAL)
(Te)o 1ZFAHFH 5 T8 (IGBT/FRD)— 2 & T M &

NTC Thermistor

IGBT Fnlﬂ;-’

- Ceramic Substrate
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HHEEOLR, AEIPINTCHARER, FBEBTH N ST DUR A P A e B AT IR L OR P (R o — NADCHBR (B4
Bed), B BT R E43 5 K445 TR INTCH R BE 0 B H] B 7 191«
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APPLICATION NOTE

% 16. NTCHE R IR-TR A% (1-1)

TNTC( T ) Rmin(kﬂ) Rcent(kQ) Rmax(kQ) T( T ) Rmin(kQ) Rcent(kQ) Rmax( kQ)
0 153.8063 158.2144 162.7327 30 37.1428 37.6431 38.1463
1 146.0956 150.1651 154.3326 31 35.5329 36.0351 36.5408
2 138.8168 142.5725 146.4152 32 34.0011 34.5041 35.0111
3 131.9431 135.4081 138.9502 33 32.5433 33.0462 33.5534
4 125.4497 128.6453 131.9091 34 31.1555 31.6573 32.164
5 119.3135 122.2594 125.2655 35 29.834 30.3339 30.8392
6 113.5129 116.2273 118.9947 36 28.576 29.0734 29.5764
7 108.0276 110.5275 113.0739 37 27.3776 27.8717 28.372
8 102.8388 105.1398 107.4814 38 26.2356 26.726 27.2228
9 97.9288 100.0454 102.1974 39 25.1472 25.6332 26.1261
10 93.2812 95.2267 97.2031 40 24,1094 24.5907 25.0792
11 88.8803 90.6673 92.481 41 23.1198 23.596 24.0796
12 84.7119 86.3519 88.0148 42 22.1759 22.6466 23.1249
13 80.7624 82.2661 83.7894 43 21.2753 21.7401 22.2129
14 77.019 78.3963 79.7903 44 20.4158 20.8746 21.3416
15 73.47 74.7302 76.0043 45 19.5953 20.0478 20.5088
16 70.1042 71.2558 72.4189 46 18.812 19.258 19.7126
17 66.9112 67.962 69.0224 47 18.0638 18.5032 18.9514
18 63.8812 64.8386 65.8039 48 17.3492 17.7818 18.2234
19 61.005 61.8759 62.753 49 16.6663 17.0921 17.5269

20 58.2739 59.0647 59.8601 50 16.0137 16.4325 16.8605
21 55.6798 56.3961 57.116 51 15.3899 15.8016 16.2227
22 53.2152 53.8628 54.5127 52 14.7934 15.1981 15.6122
23 50.8732 51.4569 52.0422 53 14.223 14.6205 15.0277
24 48.6469 49.1715 49.6969 54 13.6773 14.0677 14.4678
25 46.53 47 47.47 55 13.1552 13.5385 13.9316
26 44.4567 44.936 45.4159 56 12.6556 13.0318 13.4178
27 42.4868 42.9737 43.4618 57 12.1774 12.5465 12.9255
28 40.6147 41.1075 41.6021 58 11.7195 12.0815 12.4536
29 38.8351 39.3323 39.8319 59 11.281 11.6361 12.0011
30 37.1428 37.6431 38.1463 60 10.861 11.2091 11.5673

© 2009 Fairchild Semiconductor Corporation

Rev.2.0.0 - 3/15/11

28

www.fairchildsemi.com




AN-9070

APPLICATION NOTE

* 17. NTCHug B FIR-TR A% (1-2)

Tnre(TC) Rmin(kQ) Reent(kQ) Rmax(kQ) T(C) Rmin(kQ) Reent(kQ) Rmax(KQ)
61 10.4594 10.8007 11.152 91 3.6675 3.8463 4.0334
62 10.0746 10.4091 10.7536 92 3.5505 3.7253 3.9084
63 9.7058 10.0336 10.3714 93 3.4377 3.6087 3.7879
64 9.3522 9.6734 10.0046 94 3.329 3.4963 3.6716
65 9.0133 9.3279 9.6525 95 3.2242 3.3878 3.5593
66 8.6882 8.9963 9.3145 96 3.1235 3.2836 3.4515
67 8.3764 8.6782 8.9899 97 3.0264 3.183 3.3473
68 8.0773 8.3727 8.6782 98 2.9328 3.086 3.2468
69 7.7902 8.0795 8.3787 99 2.8425 2.9923 3.1497
70 7.5147 7.7979 8.091 100 2.7553 2.9019 3.0559
71 7.2496 7.5268 7.8138 101 2.6712 2.8146 2.9654
72 6.995 7.2663 7.5474 102 2.5901 2.7303 2.8779
73 6.7505 7.016 7.2913 103 2.5117 2.6489 2.7933
74 6.5157 6.7755 7.045 104 2.436 2.5703 2.7117
75 6.2901 6.5443 6.8082 105 2.363 2.4943 2.6327
76 6.0739 6.3227 6.581 106 2.2921 2.4206 2.556
77 5.8662 6.1096 6.3624 107 2.2236 2.3493 2.4819
78 5.6665 5.9046 6.1521 108 2.1575 2.2805 2.4102
79 5.4745 5.7075 5.9498 109 2.0936 2.2139 2.3409
80 5.2899 55178 5.7549 110 2.0319 2.1496 2.2739
81 5.1129 5.3358 5.568 111 1.9725 2.0877 2.2094
82 4.9426 5.1607 5.3879 112 1.9151 2.0278 2.147
83 4.7788 4.9921 5.2145 113 1.8596 1.9699 2.0866
84 4.6211 4.8299 5.0475 114 1.806 1.9139 2.0282
85 4.4694 4.6736 4.8866 115 1.7541 1.8598 1.9716
86 4.3228 4.5226 4.731 116 1.7042 1.8076 1.9171
87 4.1817 4.3771 4.5811 117 1.6559 1.7572 1.8644
88 4.0459 4.2369 4.4366 118 1.6092 1.7083 1.8134
89 3.915 4.1019 4.2973 119 1.564 1.6611 1.7639
90 3.789 3.9717 4.1629 120 1.5203 1.6153 1.7161
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AN-9070
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AN-9070 APPLICATION NOTE
BIEEIRE

. - ]
SPM26-AAA Tube Packing Data EAIRCHILD

SPM26-AAA Tube Packing SEMICONDUCTOR®

Configuration: Figure 1.0 ) -
Packaging Description:

SPM26-AAA parts are shipped nomally in tube. The tube is
made of PVC plastic treated with anti-staiic agent. These tubes
in standard option are placed inside a dissipative plastic bubble
sheet, barcode labeled, and placed inside a box made of
recyclable corrugated paper. One box contains six  tubes
maximum (see fig. 1.0). And one or several of these boxes are
placed inside a labeled shipping hox which comes in different
sizes depending on the number of paris shipped. The other
option comes in bulk as described in the Packaging Information
table. The units in this option are placed inside a small box laid
with anti-static bubble sheet. These smaller boxes are
individually labeled and placed inside a larger box (see fig.
2.0). These larger boxes then will be placed finally inside a
labeled shipping box which still comes in different sizes
depending on the number of units shipped.

Bubble Sheet

570mm x 150mm x 55mm

Inner box (72cap) -
SPM26-AAA Fackaging Inner Box Barcode Label Sample ("" \
Information: Figure 2.0 Wi Wen Wik
o Hiimn
SPM25-244 Packaging Informaticn | '”‘I'I"': e (e
oo | 5 S Z
 Packaging typs | RaTuee |
aty per Tubs/ Inner Box 12 QOuter Box Barcode Label Sample
Innar Box Dimanslon (mm) | S70x15mES — S80mm x 330mm x 245mm
" Max qty per Box = W = g g o Outer hox(576cap)
. I AT
WWWE:W e i e, i FKS Label
Wielght par u - -
HotsiComments | | _-.‘."ut_m ;jnl..;
SPM26-AAA Tube .
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AN-9070

SPM26-AAB Tube Packing Data

SPM26-AAB Tube Packing
Configuration: Figure 1.0

12 units per Tube

FKS Label

Inner box (72cap)

Inner Box Barcode Label Sample

SPM26-AAB Packaging

S570mm x 150mm x 55mm

APPLICATION NOTE

]
FAIRCHILD

- - ]
SEMICONDUCTOR®

Packaging Description:

SPM26-AAB parts are shipped nommally in tube. The tube is
made of PVC plastic treated with anti-static agent. These fubes
in standard option are placed inside a dissipative plastic bubble
sheet, barcode labeled, and placed inside a box made of
recyclable cormugated paper. One box contains six fubes
maximum (see fig. 1.0). And one or several of these boxes are
placed inside a labeled shipping box which comes in different
sizes depending on the number of paris shipped. The other
opfion comes in bulk as described in the Packaging Information
table. The units in this option are placed inside a small box laid
with anti-static bubble sheet. These smaller hoxes are
individually labeled and placed inside a larger box (see fig.
2.0). These larger boxes then will be placed finally inside a
labeled shipping box which still comes in different sizes
depending on the number of units shipped.

Bubble Sheet

Information: Figure 2.0

e Baa Wi
sdsten Hhiiimun
y rermny .
SPM2S-AAE Packaging Information | T =
Packaging Opion ino flow coce)
Packaging type Rail Tube

Gty per TubalInner Box 12 Outer Box Barcode Label Sample

Innsr Box Dimenalon (mmj | 570150655 — 580mm x 330mm x 245mm
M gy po B = o = ot 1o / Outer hox(576¢ap)
Outer Box Dimenalon [mm)| S50x330x245 ;
mqtyparsr:tum ST6 !!l!J!!!!!!""IIl‘ )()()G(XX:(-X.?D( FK.S Label
Wiskght per u - . :
pos— ~ ==
) ouite JonmA. T e ol
SPM26-AAB Tube .
Information: Figure 3.0 \\
Note: AN dmensions are in mm
1
120 | 40 -l'—
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AN-9070 APPLICATION NOTE

FARBER

ENA40560 — Smart Power Module Motion-SPM™

FNA40860 — Smart Power Module Motion-SPM™

FNA41060 — Smart Power Module Motion-SPM™

FNA41560 — Smart Power Module Motion-SPM™

ENB40560 — Smart Power Module Motion-SPM™

ENB41060 — Smart Power Module Motion-SPM™

FNB41560 — Smart Power Module Motion-SPM™

AN-9071 — Smart Power Module Motion-SPM™ in uMini DIP SPM® Thermal Performance Information
AN-9072 — Smart Power Module Motion-SPM™ in uMini DIP SPM® Mounting Guidance
RD-344 — Reference Design for ENA41560 (One Shunt Solution)

RD-345 — Reference Design for ENA41560 (Three Shunt Solution)

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1.  Life support devices or systems are devices or systems 2. A critical component is any component of a life support
which, (a) are intended for surgical implant into the body, or device or system whose failure to perform can be reasonably
(b) support or sustain life, or (c) whose failure to perform expected to cause the failure of the life support device or
when properly used in accordance with instructions for use system, or to affect its safety or effectiveness.

provided in the labeling, can be reasonably expected to
result in significant injury to the user.
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