AN3338
KYI FFY b a s ) — |

SLLIMM™
small low-loss intelligent molded module

By Carmelo Parisi, Giovanni Tomasello
and Mitsuhiro Ohkubo
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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Figure 3: SLLIMM block diagram
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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Table 1: SLLIMM ®&F A>T v
Fully featured version
Features
STGIPS10K60A] STGIPS14K60 | STGIPL14K60 | STGIPS20K60 | STGIPL20K60
600 600 600 600 600

Voltage (V)

Current @ Tc= 25 T (A) 10 14 15 18 20
Ring-c) max single IGBT (T/W) 3.8 3 2.8 2.4 2.2
Package type SDIP-25L SDIP-25L SDIP-38L SDIP-25L SDIP-38L
Package size (mm) X, Y, Z 44.4x22.0x5.4 44.4x22.0x5.4 49.6x24.5x5.4 44.4x22.0x5.4 49.6x24.5x5.4
DBC substrate Yes Yes Yes Yes Yes
NTC Yes No Yes No Yes
Integrated bootstrap diode Yes Yes Yes Yes Yes

SD function No Yes Yes Yes Yes
Comparator for fault protection No Yes (1 pin) Yes (3 pins) Yes (1 pin) Yes (3 pins)
Smart shutdown function No Yes Yes Yes Yes

Op amps for advanced current sensing No No Yes No Yes
Interlocking Function Yes Yes Yes Yes Yes
Undervoltage lockout Yes Yes Yes Yes Yes
Open Emitter configuration Yes (3 pins) Yes (3 pins) Yes (3 pins) Yes (3 pins) Yes (3 pins)
3.3/5 V input interface compatibility Yes Yes Yes Yes Yes
High side IGBT input signal Active High Active High Active High Active High Active High
Low side IGBT input signal Active High Active Low Active Low Active Low Active Low

Figure 4: SLLIMM }—3 7

L

Option

574

| Vcgs Voltage divided by 10

EJEJJ

IGBT Technology
- — H = Very fast
SLLIMM™ (IPM) K = Short circuit rugged
W = Ultra fast

Package
Nominal current
S = SDIP-25L molded
L = SDIP-38L molded I current at T.=25C
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 6: STGIPS14K60/STGIPS20K60 PN [EI#%
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 7: STGIPL14K60/STGIPL20K60 PIER[E]
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SLLIMM™ Small Low-Loss Intelligent Molded Module

1.3 #aset B R EHE

Mt B K ERIIBEDOT NA ZADOFFREBRAE TR L, @FITHFFORESRMEE LTER SR
iTo%ﬂ%kﬁ%@ﬁ%mﬁﬁ\Eﬁﬁ\%r%@ﬁﬁ&@ﬁ@TXk*#KWﬁﬁétw
REIWHRT 277 =2 a v OFEBTED>TLE D Z EICHEENRLETT,

filE LT Table 2 1T SLLIMM STGIPL14K60 D& 2 rLET, ZiUET —F o — MMt
NHYETOT, FFCOVWTIEENTNT — % v — b LR ATRE T,

Table 2: STGIPL14K60 DA N —Z

P NU! NV! NW Fﬁ'fil\:#/li}fﬁ’

VPN(surge) P-Ny, Ny, Nw i fit fﬁ(_y__:/)fﬁ 500 v
Vees Ly 2Ty ZEEBE (Vn® =0) 600 v
+ @ % IGBT O = L 7 # dif5e i (Tc = 25 T) 15 A
+c® % IGBT @ =1 L 7 X i E i 30 A
Pror % IGBT ™ h— 4 L% /) (Te = 25 T) 44 w
N JELAE T, Ve = 0.5- V(BR)CES; 5 e
scw T,=125C, Ve = Voo = 15 V, V¥ = 05 V

(1) HINy, HINy, HINw; LINy, LINy, LINy & GND
(2) T2 KQ)OEFFEIZLD
(3) 7LV AMRITIR R Y v v 7 ¥ 3 VIREOHIRA

T' max_T
1 (Te) = J =

1)
I%h( j—¢) WCE( sat)(max)(@Tj max,I C (TC ))

SLIMM X Vces E# 600V T, /XU =27 —L IGBT(M N7 U —ikA Y T H A 4 —
Ry oA STV ET,
—fREIIZ IPM NESD&AEA X7 2 A 3K) 100V £ TH—VBEEEZRAESEETO T,
FFAATREZR P-N [ D K Y — Y Venesurge)l® 500V TT, & HIZ, 7731 A L4 D DC
)/7:/7/%ﬁ®#$4/57&/x%sm/@%~y EIEARESEDZ EEEBET
& BERAFTREZR P-N O EIE Ve 1E 450V & 720 £47,

Figure 8 [ZRT X912, HONRU—RAT—VOFAEA U H 7 X AT 2 DOEENRE
2B, *OiS&MM@W%V477F EFETLHHDOT, O —DEFR—FL ATV
MIEFET 25D T,

10/74 ‘ﬁ




SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Table 3: STGIPL14K60 &1k
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Table 5: STGIPL14K60 3 A5 ALfk
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Table 6: NS NVT v FIFNVE v AAKHHE
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OHEMNFRE TS, TOMDFRE L TEERTA T &, AN OH N ETORENFE N &
BETF HNET,

233 EBREEETHR#E

SLLIMM @ Vcc FEEIXHF ICERETLR TREMKRE (UVLO : TV ¥ —ALT—vuavy 777
MICEVERINTOWET, BREED OFF AL v a /L K Ve horr & FEID EZ— K R
A XD OFF 12720, ON AL w3 /b R Vee mon & LIS & 77—~ KZ A3 )% ON
CLET, /A XMELEO- DK 1.5V Ot 2F U Z&2FH>TWET, 20 Ve morr &
Vee ton P EAFR - BIfEIZ % S D 7 — A T v 7HEIE Voot D Vas_thorr & Ves_ tmon & [RIERD
FETT, (F—F A FT v FIToONTIE 2.3.11~2.3.13 &)

H LART /SA A8 UVLO WM SN RBEBIZ AR B Ll A ROF— s RZA4 "\ Hjide—1X
TR RU—=27 =V O 1%E HI-Z I LET,

UVLO DX A 27 F v — b % Figure 13 IR LET, AT v AIZLL F0@Y T,
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SLLIMM™ Small Low-Loss Intelligent Molded Module

o tl:Veec EJEN ON AL vy a/RaElz b e, 7 — b F7A4 TR OEENE B AT
SEMELIZCD ET, MKIZEZY &y MREETT,

o R2EKENERANIDRZITOND L DT, IGBT2ON LET,

e t3:Veec A OFF AL v a/LF%& FEID & UVLO 23t S E 4, IGBT iZERENE B A
TP 5T OFF LEd, ZZTIEEFAREKITY &y MEKRIKE T,

o t4 A—PFFRITANNT Vee X ON ALy a )L R&d kEREIALEEAZ—KLET,
F—h RIAT ) &y MREET, ROBRENE S AN SEELIZ LD £,

o 5 BEENE S ANDBFHORZIT NS XL DI/ IGBT 2AfE ON L7,

Figure 13:. EREEKTREFAN IV ITF¥—F

VCC_thON

Ve >

VCC_thOFF

HIN/LIN /_JE

Circuit state
- RESET

m«—nuut:iz—

Time > tl

234 Ty RFALEALVFZ—uy JHRE

NAFA Rer—H A RO IGBT FEIFFIC ONREIC 2D BBERS2ANTLEI(ZF r A
AL E Y aNDESTZD SLLIMMIZT v RZ A4 B e A v 2 —ay J iR NE L T ET,

A U —n v 7 EEREIE. BREME S ATINR AL YA R r—Y o RBREH & HFEEFZ ON (1272
S, NE Tl — M RIA Rz n—1L L LEd, Ty REIAL LTS —F KT
—RIDONH ERVEEEN FOEEORICHEASNET, bLT v R¥ A LOKTRNIIIMER D
57 =R RKIANRNHENESLD BT EOBEIATINA-TYH, T v R¥A LB TITDETIE
MR X ET,

18/74 ‘ﬁ




SLLIMM™ Small Low-Loss Intelligent Molded Module

Table 7: STGIPS10K60A DA v &Z—u v 7 #HmBH

Condition
A=y

N=TTY YV RTA AT — b H H L L
0 “logic state”

AN—TTY 9T hTARF— b L L L L
1 “logic state”

B KFA LY R ETAT H L H L
1 “logic state L H L H

NYA REA LT FRTAT

STGIPS10K60A DT v K& A AFIEHET 320ns IR E SN TWET,

Table 8: STGIPS14K60, STGIPL14K60, STGIPS20K60, STGIPL2 0K60, STGIPN3HGO0 1
vE—n vy JRER

Yy MU UAR—T N

Condition — —
HIN LVG HVG
N=TT Yy hTAZT— L = X L L
/\~77‘{u\/~y§7~; I\D;/I?X?* r H L H L L
/\~7799 ngi“cft;ujx%~ K i H L L L
oA KA LR KA H L L H L
H

1 “logic state”
NAY A REA VI NRTAT

Note: X: not important.

EHER 72T v RH A LIINET 600ns ICRESINTWET, ZL2D7=H SLIMM OFF>T v
K& A B2, IBHBay hr—hd 1.2us~15us DF v R A L&BEMLTL 72 S0,

Figure 13 |2 STGIPS14K60, STGIPL14K60, STGIPS20K60, STGIPL20K60 D7 v K& A A
EA =y ZHERICOW T L £7,

q]
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 14: v REFALEZA IV TF ¥ — 1

CONTROL SIGNAL EDGES
OVERLAPPED:
INTERLOCKING + DEAD TIME

(HALF-BRIDGE TRI-STATE) !
1

LN |

HIN l 2
g

1

1

o

LVG |§ |
[

]
DTLH, |
1
HVG H

gate driver outputs OFF " »

L
LI

1
gate driver outputs OFF L !
(HALF-BRIDGE TRI-STATE) !

CONTROL SIGNALS EDGES
SYNCHRONOUS (*):
DEAD TIME

I

I
DTLH
HVG ,“_’[

gate driver outputs OFF |

(HALF-BRIDGE TRI-STATE) : I

1 ,—‘
I
I 1
DTHL, |
L | S
gate driver outputs OFF '4_.[

(HALF-BRIDGE TRI-STATE) :

CONTROL SIGNALS EDGES
NOT OVERLAPPED,

BUT INSIDE THE DEAD TIME:
DEAD TIME

- r
1

m I—.

HIN 1 I

LVG

r
DTLH

HVG H

1
I
gate driver outputs OFF M——
(HALF-BRIDGE TRI-STATE) ! 1

gate driver outputs OFF M—’
(HALF-BRIDGE TRI-STATE) !

CONTROL SIGNALS EDGES
NOT OVERLAPPED,
OUTSIDE THE DEAD TIME:
DIRECT DRIVING

Il

I
T
I
I
I
1
1
1
1

' L

HIN
LVG
I
IDTLH.I
HVG

D THL :
I | A
1

1
gate driver outputs OFF
(HALF-BRIDGE TRI-STATE)

I
gate driver outputs OFF
(HALF-BRIDGE TRI-STATE)

(*) HIN and LIN can be connected togheter and driven by just one control signal

2.3.5 B Hay R L—4%
SLLIMM 7 7 2 VIZBER - IBERF R CBLE 2@ L CTHRE SN2 BRIk LEN - R#EE
A EHTHEOICHKKNTIDETaL AN —FZHH L TWET, (63—, Table 1 BHR)
DAV —HDKBAINIT —F o — MIBREEIND IV 77 LU RAEEIZR->TEY,
FEEEATID CIN B =TT U o VEICHIH ATRBIZ /2 > TWE 9, (Figure 10 )

g
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SLLIMM™ Small Low-Loss Intelligent Molded Module

ZDa N —Z ATTHED > v > MEPL ARG L. BER - SRR 2 B 5 TR
THZENRTEET, FEMIRD 236 THHLET, /2. 323 XL —F ER 412 3
DSOS LT3y ha— LB GATe T L A FRETT,

236 HEBHEA~—IVYy MNEFT v

SLLIMM [ZA~—F vy v XU UBRERZ b L, HEREE=4 L, BER - EERER
\2200ns & WD R D EPWIBIERI Ca s N L —2 RS — K R A4 N% OFF LE7,

Av—~¥ vy MU THEE 2B (RRFREE ) TEHRINTEY . (REFREE T
BEIEZ 3 TEZORFM &ML LT, 22— — R EBE R RO R#ER N 2 5 E T X,

2.3.5 O Figure 10 ThfitiuE L7=2s, v o 7 vmlEiim e 2 ZB I 70l a R
L—Z A& v MEPUCES i CE 7, BBRMA <7202 RC 7 4 /L # (Rsk,Csp) Y
VBT, arL—ZOHIIENERD MOSFET 2= o —/L L£§473, Z® MOSFET |Z
SD/OD EvMnbDA—F v RuA Uit >TWES, £/, 2O SD AN Lk

W7o TWVET,

IR —EZPREET D ES— N RITIANRT N, RT vy v BETREBICAD . ZOFT N
AAZADTRTOH AT —L RV AN—T TV v FE N IFTA AT — FDEE T, BED
BEFR AR DORER TIX, o X — WD EERE L . B R SRR & 10
T2 7= D RC IZIERIFE DHV- SD /OD B i S E T,

— W BRI AT AT RS T, ZOHLWAY— My NE U UBERRITINESIC
HAOHIEE S 2, BREBRHEFCHT T v U X OREEZGZTIC, F—F RTA4
NEBHEFIZ OFF IZLET, ZHICK W EERENS S — K FT 4307 OFF £ COER % i
I CxFT, ERICERBERHNS A — N KT 43 OFF £ TORRIIESMES SD /OD B> d RC
FOEBEZTHZ LB EEA, F— b FTAH 2RI OFF (295 &, SD 155
MAL >y a /) RELTICRDETIIA—T 2 R A% ON LT ETN, SDEEFN ALy
va/REFESDEA—T U R A X OFF LET, (Figure 16 &)

ZDEHIT, Av—F¥ vy PEFUUHEREIT SLLIMM {REDBEICHESTSLZ L, SD ¥
V6O RCAIKIZ K DIEA HHIZIER TE £, Figure 15 1A~V — vy v AT DT
7y 7KERLET,

q]
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 15: X<— k¥ v b & 7 U HEERE Ak B EE

..........................

‘| FsD +
S — Comp :
: - +
E Vrer
R|—0 : ]

SLLIMM

CcP+

Except for STGIPS10K60A

HEEECTIEH DI ADNEFIZENET, b LEF B IS5 &, FSD(Fault Signal)7s
1y FENT FRZV v 770y NYREORESEZ2ZTRY £9, TOME FF H1X
SLLIMM Hhxe—L Lz L, FRCA—7 > RLA o MOSFET % ON LE4, &
L. FSD BEFHREHZELIZ 0 IR HETH, Y= MR I7A4A N NIE SD EUNEDND
TRUEFE, ML ERVEEORFPRHEINDETHEr—L VB RLET,

EEE, =M RI7A43% OFF LTW5 FF 13 SD BV O DML FRVIEED AT L
DUty FENDIHEETEH, AND HBIZEY SD Vo AR 7 — bk K74 \871% OFF 15
koicxEd, £/, —HA—F2 FL A ® MOSFET 7 ON +% &, MOSFET I% SD t°
VEENRE— oYL SRR E D E T OFF Sk A,

£ 72 FF 13 SETBIEEIRIT /A > TWA T2 FSD 3 A L-ULZ o> TWAHERZ SD B U b
B— LN AN ENTS FFIHRAREEICR5 2 Lidh ) FHA,

237 SORREZAIVITFx— b Aw—bU vy MU B

FHASIRERSRE D 2 A 2 VT OEWEIZ DWW T Figure 16 (R LET, AT v 7 IXLL F O
v TY,
o 1 HERPSRKFFARMLL T O & & SLLIMM I Z@EFEE T,
¢ 20 HERD IR KPR (Isc) 2 2 5 LRI - A& B 23R H S CORERRRE ) B X
£7, CINE (2o RN —F ANENNER I v > MEFLOEED Veegr ZH X
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SLLIMM™ Small Low-Loss Intelligent Molded Module

TavNNL—FHIINR MY T L, =R RITANRNET vy RE T AREIZWILET,
YA RORTANRNH A a—L~LicL, "—T7 7V v V% T4 AT — I LET,
IGBT 47—k KT A4 71X AHIEE B TH 200ns T OFF (2L T, "—77 U v %
T A4 AT — MR E E BT, NERDO MOSFET M1 2 ON L9, (A~v—Fi ¥
v N F T RERE), SD 155 LoULIIIEES T TERVEDET, 1A TR HHE S
nE7,

Th= (RON_OD I RSD)[CSD (2

¢ t3SDEHFLILABE—AL vy a/LR Vg mr & FlEID & BRENE S AT B
BRVET, Av— vy y MU UBREIZET L M1 X OFF 12721 SD 55 L~
REERT CERVIZUDET, IFRQ@)N LR INET,

TB = RSD [CSD (3)

¢ t4 SDIEFGLABNANAL ALy a9/l R Vg y 1R EEID & BEENE 5 AT E 2720
Er

Figure 16: Av—h¥ %y U VDEALA IV TF¥— b

R ER
SD SR
A= (RON_OD IIRsp)*Csp
SD 5 F AR
. ( 1 rc circutit titme Tz = Rsp*Cqp
shunt(- Vo)~ | i conen
: vy MY UER
HVG/LVG /J |_| u—l—

D Veaithr T L N\ T AT
L Vzd__L_Iu_R _________________ A_ ?_: ________
M1 i
7 '
HIN/LIN /J |_| |_| ‘ ' SLLIMM
v v v
Time >~ ¢--------- (il s==ssss >t2 3 t4

q]
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SLLIMM™ Small Low-Loss Intelligent Molded Module

2.3.8 BT ¥ MEHRORER

CIN & GND iz 2722 v o MEHU TR H 23 iTRE T (Figure 10 /) , w2 5
%k#@émé@ﬁékméﬁzégcmt,@>rnwvw»wg%ﬁzétwﬁ%%éw
MBI E £9, REEREEZ TORMEEEZ D > CETICEMESE S 2012, Bt v ABHUx/
A ETT 4T HEA T TEERE %m%ﬁmﬁﬁgﬁéhiﬁoit\@%ﬁ®M@M%
Bi<T=ic, VAT U b, BIRIFOFREA VX7 B AL RN D X ) EBEBLETY,

DLEDOBEHENS v MEHLE RC 7 4 VX EREIZTE 57217 SLLIMM O B NCELE L E
T, SIOICEMOEEFEICOWTSEL CBALET,
T v AP, BREHIER - ZURMEREBICBR R ST A R4 VIt -> CRIFE LT
N, HET 2 FEITROEY TT,

o FEMDOA Ly al Rloc m)& kDD, BlZIE IGBT OifF E{EE I +20%~30%,

o Ty r MEPIOMEAZEIHE, Figure 22 IZHlZ R LET, LVFEMICOVWTIF2—Y~=
=7 /L UM0969, UM0900, UM1036 # & L TL 72 & 1y,

o FHRMEISGEWATAREZRR Vv MEHFLZ D 5,

o VX » MEMIOEKEE TS, BHOBA ORI DIRE LR E2EE L CERICRET
AR ILICRELET, TAL—T 4 2 ZRAPM% HRE)D & HICEHE LT
<TEEW,

D 2
PSHUNT( ) - I:\>SHUNT RMS

4
AP(T)% “

Irms (3 IGBT &t D EZhE T,
T v MEHIOER~— Y N3 e ELRIESNTE D 0% EEDH T L AR L £,
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SLLIMM™ Small Low-Loss Intelligent Molded Module

239 RC 74 )WVZ[EK
Figurel7 (2R3 L 22y v > MEFUZ 28 Y o FETH AT,

Figure 17: SEA&ER 7RI B

K5 4{}? KK 4@?
3 4%} ] 4&}&}4
NU

nu R NT_U
T T Ny Regnr v
Rsr R R _L
I: NW NT ) SF
SF R ICSF
CIN

SHUNTs

SLLIMM SLLIMM

1 ¥y v MEFIER \ 31 ¥ ¥ ¥ MESIERE \

Ty v MERIECIE ) A ARR D729 RC MIENMLETT, Figurel? OWIT DO HFETEHA
VN—=HDIMHETORFEREHRETEET,

tsr = R [Cr (5)

RC DB EMIZINAZ T —F RTIANRDE = FTBIE tigy & IGBT DX — > 4 7 ]
(31 ns & —F )&, EELSBH SN THS IGBT 2 OFF T 5 £ TOREERFM trom & L
TEZDMENDHY 9, ZNNEKREE IGBT NEEIZ OFF 75 £ TIHLE 2R TX(6)
DI ET,

tTotal = tSF +tisd + toff (6)

IGBT DA 1T Sus T, RC 7 1 /L X OB ER tee 1T 1~2us HHELE T,
3 ol ‘\/“\7 Ve ]\ ?&H(RSHUNT_Ua RSHUNT_Vy RSHUNT_W) ifﬁiﬁﬁj— }:) @%Tbi%\*ﬁ O)%(}Iﬁh%%; & ‘j—
HIEMNTEET,
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 18 ICEIRHRIMOBIZ R L 2. A~— ot v b4 0 UHHEIC L 0 RG0S
RS BIET OB EF, ERAT v FEUTOMY T,

o 1 IcITHIINLEED ET A3, CN B D RC HEORBIEIZ L W EKITESHHE SN TWE
A,

o 120 VenEIED Veer BB CHEESBHEINE T, 2A~— b ¥ v MU UBERENENE
LTS&NM%HFF%M&T

+ 13 SLLIMM (T 7k > 5 300ns LA F (taom % & 76) T IGBT % OFF IZ L TV E T,

/) Disable £ TOEMMIL t2-13 L7210, 4 SCHf L t1t3 & 722 0 £,

Figure 18: $E#& 4B

290ns SCA~AHF
ot Annm, | k
| /] | ~ K=
| / \ | +
[PRRPRI—— / es— '_\ HVIC. IU""" to motor -
I/ 20 ‘/r /- \ J‘| I
Ay BRSIE
VR O R / £ Pm“aﬁ;g;gmgggi JSLUMM;F'N ! s
] ) : e B RSHUHTQ |CIN
:v v v -
Time 1 w0 a = IGBTE—HAFTDn |
; SCARUR |
osapw (xz0)  [EINEEVONIN NGRSOV - 200050

2.3.10 EBERE

STGIPS10K60A, STGIPL14K60, STGIPL20K60 |% NTC(ﬁ@?ETE%@% HLOo)h— I AKX A FF
STWET, HHEARHEL, o< W & LIEESIICBT 27— RAEEREIHER T,
A AT TNAEA LATHEZERCXET, SLLIMM BEOEA B —X X L ZEDIFE
BRHOETOT, RU—TFTANA AL > THERIENDIAE—=FRORNTY Y 7 v a Vil
EEIZ, NTC THIETZ A ETIZENDBEL, RETAZ LI TEEHA, FO1D, Wo
KV ELIFREEZIINTCZHE-TE=FTHIENTE TN, ARAREESLZFESLD
RS I 2 A,

Figure 19 |Z NTC H— I A X OPUEFFEEZ R LT, ZORMEIIMIE TR, X7 TH
LHOINET,
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SLLIMM™ Small Low-Loss Intelligent Molded Module

RT)= Ryl 7

T: 7 VE AR, B SLLIMM EiEMHEL TOEME,. Ras : 25 T TOHEGUE
B & RyldT—& L — b OIERTHETT,

Figure 19: NTC {KHUE DR B Rk

()

R(kQ)

400

300

200

100

»
i
’!

60 N\

40 A

30
20 \

10 AN

(RS R CIE -N ]

0.6 R

0.4 S

0.3
0.2

0.1

~50 0 50 100 T(°C)

Oy IR % 5 o 7= ARG & IR = & O[al#& 5] % Figure 20 IZR L £ 9,

27174




SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 20: 1B # ] #& 5

+VDD

T1

et
T2 .
' [
-[COT ROT VNTC_th

SD

SLLIMM

WEVR HHIFIZ SLLIMM IZY v v X 7 G5 2R D T2 DINIZ 2 > /3L — X % SLLIMM %
WET, Vnte th ERGEHFICHEE SN D AL v ¥ g )b REE CTIHEREBA ISR L £+, KiE
ATNEINTC & Ror THESNIZEEICHER L, KA L~V R Ve h 2R D & a3
— X178 SD &1 —|25| 585 T IGBT % OFF I L £,

DE LAV ERD DI E T IR KFRIRE (Tor ma) ZIRD D LERH D £, —I
Z OEFUEILF 7 & Figure 19 72 53R Hiav, 3L Ror lZRO G ERNBHE LI E T,

Vi(T)= Ror Voo 8
Rure(T)+ Ror
T =Tor max P & E1E V (Tor_max) = VnTC_th-

BEOZE 2L, ACOREIC L 2AEIRE~DEEZW O T-0 — I XX ORKITFS T4
ERHYFET, EFEHFHSATYH I AX~EZONDEBIIE 50mW 2B 20k HIcT o &
TY, ZOXRNEERE LT%ﬁ§$§{EE(TOT_MaX)6iYK@J: T £,

VDD
I:\}NTC + I:\)OT

HHBIZ, NTC b —I XX (52D ) A XEEDT-HIZ 10nNF~100nF OFH v 7TV o7 a5
\/‘H_(COT)%/D”—i‘a‘o

2
Recd? = RNTC[E j < 50mW C)

g
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SLLIMM™ Small Low-Loss Intelligent Molded Module

23.11 BHREvVAFRT S

SDIP-38L @ SLLIMM (% FOC(7 4 —/V RAV =7 v Kay ha—/WVaFIZAFXT 7% 3
OWE L CWEd, AN FOC 77U 7r—a Tk 3 2OnN—77 1) vV OEREZ > v
Y MEFITE=Z LTWET, e ERELBSIINN—T77 ) vy YEar br—LT5 PWM
ERICEHOBERM R EREICERINET, ZEFEAAMR—FD7 Fa /55T, ERDOKT
X FEE ORI KB S E T, (Figure2l 1)

Figure 21: 3 HH AT A

3-phase driver

Sensing:
Sinusoidal Vector Control

Discontinuous Voltage at f,,,, frequency

—|§

-lload x Rs

motor J{P\J l/\/

ZOEJEEIXAD 2 U N = NLRARDMENRNH Y ETN, AD I NN—FDE AL F I v
VoV ERERBRIAT 5720l v~ vy 7 b T A IO LERH Y £, Figure 22 [ —
W72 RE R & T o LT,

q]
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SLLIMM™ Small Low-Loss Intelligent Molded Module

Figure 22: —fRERERE - AR & BE

2 BT v v,
to DC-link- b AR vt 33V
; il
0.6V,
%@ - o | N
\ lload x Rs I ] ”J [‘J ‘ H
”””””””” I B LB LN \ /
dlt W"T# i \ /
! __H J||'J _— L.\
ov oy oV. = ov I —
- _to motor - i ! s

Jload x Rs 7 Mg HAlE 1%

—-I‘Q} Vrer
Rs
,&, OP+ Rour
— %y — 1" to ADC_~
R -
RSHUNT Vsense 4 OP: R2 I COUT
C Rour
[ o
NeTTY Vaense FEIED Rlﬂ B L FAT T
EFi L A L~ULs 7 R T 4B T IR (-4

AR7 MV SN D AD 2 R—Z D7 )L A7 — VB ER 3.3V T, EEL LTt
PIAENTEIZY 7 FENTI VA7 —LD 12 (1.65V)> 7 b &N T, MESN LR KNEEN
AD T N—=H DT VA —)VIZE D LT A VRIS ET,

WL OO E v ARBEICOWTE—HF —~ == 7L UM0969, UM0900, UM1036 (T & ##/
NHY ETOTHHATRETT,

2312 7—bFR BTy 7EK

A N—=FD IGBT du—HA RO v X |ZIH@EY 77 L2 X GND &£ LT AT R
DC(Vpc)iZ¥fe s, v—H% A ROF— M RITA4 A "MLbBERVET, —FANAH AR
IGBT O 2 v X [TEMEIRREFIZ Vpe+ & Vpe-2MBI 0 b £, 77— b KT A NEE Veg DI
UL /2D v H I8 VpetHVpe- L UV BRD B 720D Veg #ZE LT RTA 725 01%— IR #HE
T3, LnL, 7= bA NI o 7REEHERAT D Z LTI NTRMRNA YA RORTA
TEEEFFEHTEET,

T— b AT v PEBITEEEMED T 7 AR« VAN « XA F— REEHLTERIN
F9, SLLIMM 77 IV {Z7— A T v 7RIEHAZ A A — FENE L TWB ORI Z A
= RBRMEH Y FHA, FFTFISEEA)  &iE DMOS 23 —3 A Ko F‘?%/*‘&ﬂﬂ;ﬁ LT
BELET, NEHOF ¥ —T R 7 M DMOS K7 A NEBIEEMAS L EJ, Figure 23 (27— b
A2 N7y 7EIBOEBEL R L ET,

g
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T—h AT I ZAA—FL DMOS %l L7-EHRE T, Vour BEMN Vec BEELVIEWNE
ZX(e—%A RIGBT RN ON), 7ua—7 4 V7o TWB AT Y Cpoor (CBMMBPFLE S 1L
£ (Figure 20 7' — F X F 7 v IRERKESH), A YA RO IGBT 28 ON (2725 & ITF
w3 Voot N R7A 7@1%‘gf£%%ﬁi1i%%éhi ﬁ‘(Figure 20 7—FRA LT T IER
BZH),

IOT—FARTZ v REIEEE 3 OON—T7T7 Y v U TENEIUHAIAT N TEY | [k
FELET,

Figure 23: 77— F R b7 » [

Caeor

[ -

|I == 1

+l‘*" - _“'E

bootstrap V.. i I liouT P
.....diode N T 1

i ; s ay 1o -
VCC : I oL |v Ei P |
i : | DMOS| .. . I =il I.P, J_ Legend:
i Do | TV~ - = N A&
i L] 1 ERAINY
: lnharpa ’I :I \‘ | """
H Pt — iy e F—bZ =
H pump _ - i o
| : ! 1 U, vV, W EiE
M . P P | 1 -
O I i OUT ¢ ¥
- v g = -
i ] ] F—Ap v
: [ : va it
H 1 ] r
H - ———-— - %
: N e -~ i |t\
e avici YL,
i GIND eeeererie e aeaa A
! SLLIMM §
i N
e !

Croor PIEZRD % T2 DITIZLL F ORI OV THEENLETT,

e Cgoor BIEITBERELEIKR FHEHFUVLO) L~ L L0 EL RiFhiEey 8 A, ZhiCk
DA YA RO IGBT 7 — "B B/ ETRIA T ENET, ZOELEN UVLO 2T
Mm% &, B Z2RT 2L IC NOFF L2 0 A/ 20 £ 0O THEENS ML
T,

*  Cgoor BT —HA K IGBT 7 — A hT7 v FRIEFHOELX TOXELZ T ET,

« A1 FIGBT 7% ON ORIC Caoor DEMITEIC IGBT 7' — MIfi S E T2, Y
— 7B, BOHEBRRELBEN/LETT,

q]
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2313 TJ—hFRRNTuTarsTroHoER

T PA LT T AT UROFA X, BRUSEANA YA RO RTA A ARBTa—F 17
T, IGBT = hO—[D RT7 A4 7 CHERFEEM BT NOHAELET, Z0O%HEIE IGBT
RIA 7DD PWM D T 2—7 ¢ —HL, PWMZEGROG AT > 7, 12 A7 v 7 $ A
WYDEEIIZBE L TWEFAN, EBRITENENOHRIIS U TRERT— NA NI vy T ar
TUYERDDLIMLENHY T,

T— P AT T arFT oY ORBRITIE—V A KO IGBT 28 ON 272V . Vepoor EEIEF
(10)D L 52720 £,

Vesoor = Vee ~Ve =Veogon) = Ver say max (10)

Vcc 77— R A NERELE

T— b A RNT v T HA F— NIEEE
VCE(sat)max o—H% A NIGBT O I v Z-alL 7 HE rfﬁﬂij(fﬁr
VRDS(on) DMOS ® ON fF V [N /7

IGN&'F_%ﬁ%@%ﬁéle%mm%EdﬁTbi¢ﬁ\Bmﬁﬂmbodﬁ%ﬂé

EIEERDTENT D Cpoor 2V T Y Y REXFFOLENH VY 3, IGBT 53 ON OO EJFIK Fix
/IME(A Vegoor)lFZ(AL) D X S IZFHR S £,

MNegoor =Vee ~Ve ~Vrogon) ~Verming ~ Ver satymax (11)

F72. VepoorlZZ7—F A FZ v 7 ON AL v ¥ = /b R(Vay mon)BA ETRITFHIZZR YD £8 A,

Vesoommin) > Vas. thon (12)

VGE(min): AV A RIGBT D=3 v ¥ —a L7 Xkx/INETE
VBs_thoN: T—h" AT TFTONAL Y7 /Vfﬁr(T R = ]\5‘%5175)

Vegoor BIFIR FTERAZEE L T, A YA F IGBT 75 ON DOREICHERET 5 BEATIE(13)D X
INCFHEEINET,

Qror = Qeare (I ke T IQBO g 1 koioge T LKGap)[tHon +Qs (13)

Qoate: IGBT 7 — N F ¥ — LD h— % LB
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likcap: 7— M A RT v FarF o) — o (B T 2 Y RO )
tHon: /\/r ‘H-/]) F\ ON H%A:FIEﬁ
Qus: WD L ULy 7 BT B B fa

BEENZ T — AN T v T ar T oo/ MEITR14) D X 51270 9,

BOOT
AVCBOOT

T—h AT T ORREREZHIZT H720, X 14 12H T Figure 24 17— A LT v 72
YT UYEREE AL v T TR O BIR E B/ NFARR T (AVegoon) FEIC R LE T, 2D
Z 71% STGIPS20K60 & STGIPL20K60 (V—A M7 —R)THE L, Ta2a—T 4 —H A 7 LT
50% CEFIV A L TT, ZOMOETHOT A AT — A NT vy T ars oY RESI
LTI 70bHETEET,

Figure 24: 7— bR F o FarTFUrH e AL v F U TR
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YEERATA5RITE T I v arTryaEEMaL T WA SLLIMM O B U IZERR
T e S ET,

2314 TJ— PRI TarTroHhoRiE
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F9, TOHT % Figure 25 (IR LET,

e tL V=P ANT T arFroHiie—HA FIGBT Z2HA L CHEELRRKBLET,

e t2: 7— kR %§V7OZV?V#%EE(VCBOOT) X7 —FA K727 ON ALy a /LR
BIEICBEIELET,

e 3 7= MANT T AT UYORENET LAY A R IGBT ¥— FF ¥ —T Dz
HOBRBHEBBMB I NE T, V= A Ty T arF oI —% 4 K IGBT #° ON
DOEIZHRBEBINET,
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ZOMYFEORMITNAE) THE SN ETN, BEOLDDR LI D 3 FITRLLE
NHY ET,

(15)

CBOOT |:IRDS( on) % In[ VCC ]

t
CHARGE =
o MNegoor

Sl PWM DT = —7 4 —C Rpson) 1% 120 Q3T — % > — M H HAEUEE T,

EM R E LT PWM E¥EE 12.5kHz, 5 =2 —F ¢ —}H 50%. AVegoor = 0.1 V DE—X
WAL 2 £, ¥—bh FT7 A NEF (Vo) 17.6V TF, Figure 24 #3417 — A T v
Tar T oI LEUF EEARE TR, EEORE Cpoor TLVA TV NEOEBELEZEL T, £
D 2~3 %D 3.0~45uF (2720 7, EFRICATFAERFBMEAHRINLC33uF & LET, T2
EXAS)N LI FERRNIIRO L ICHE S E T,

-6
330110° 120 [[h( 176

teharce 05 01 j =4ms (16)

DT O TEEFRL. L7 b FD 320 12ms & LET,

3 RNyf—=v

SLLIMM (X287 NpoXy b — U CREB g, B VR, R FFE(>2500 Vrvs)
FREELET, SDIP I N7V A7 7=V FIEEDT 2T VA T A R0 r—TUT 25 B
L 38 B2 (SDIP-25L) O/ r— Y MEHAIEE T, /Sy 7 — VN THIEIRIE T PCB FEHRIC
BEINTWT, RU—RATF—IIZTREND DBC 77 / aP—ngEHESnTnwWEd, ME
ZRIEEZTAREMDOH D H B D LER A T2 OB ZE XA T 7o ARERA ST
F9, FNHIT X HHEWERE L HIERIE SLLIMM 7 7 2 U OO FIZo7R 28> TV E
7,

SLLIMMIZ T > A7 7EF—/L FiE, DBCT 7 / 1 ¥—, BEZXA AT 40 & NEp xR
HofEIC L0, B EEWE, BESLAZGEY IR CoOENZLENE, EEEMEE /)
e Fomra A N CHMELE T,

3.1 DBC 4R
DBC ZXA VI N R T 47« HyX—%KL, Figure 26 DL H Il T7I v/ %

EHEEASEL 7 n Y R2RLET, Jux KENOFEERE Y 2 — /L TCIIERAMER & RS
HIZENTWDS 7, Sz BEEEA T 28 b TE £ Lz,
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Figure 26: DCB J&#k

DBC 77 /Juo—0EN=SE, FTEWVWEGRDOA X 7P —Ta itk REHREZHEES Z
Ll RICEDOERE TOBREZERE DS V) a v vz & TF,
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j—O
WL ODE THERE S D DBC HtkZEF-> SLLIMM 1. iz < &N TIEFITIRWEBRHTL A2
HbET,
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DBC O b OFH#IL., = OWE iR S T, BNTIREERECHEAREL L L, BRI
PEICHHFTTVET, TOMIZHLUTO L) RENE T oNET,

o BB L 7-#fiaMERE

o BN EERE

o BUEEREN VY 2L A v H—T 2 — ABNRE
o BMEECE

o UV R A B AR (IMS)D X D 2 tE R

o REEAfINDIRN
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PCB(7'VU v FEB)IZT — N RTANIC #FEEL 26 OFEFRE Z8#t L £ 3, PCB K
S &, ERREEZBILZD . F— bk RT7A4 ROF#ERANA T AT 2 72 O Z 8
EEFRPa v T U R YW oMBMLEY &, S I FRRIEFHENRTRETT, FilxiE.,
F—=hrRIANROEANEHET 4 NF 2T oY EFEEEL T SLLIMM O/ A XMt dE L,
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Figure 27: PCB #&i&

33NNy I —UER

Figure 28 & Figure 29 |Z SDIP-25L & SDIP-38L (PNl 2% L £,

q]
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Figure 28: SDIP-25L /X v or— U OB L WIS

Top view Bottom view
ka
SLLIMM y
SDIP-25L Main dimensions

X =44.4 mm

y1 =22 mm (body only)

y2 = 25.22 mm (including leads)
z; = 5.4 mm (body only)

Z, = 11.6 mm (including leads)

Int rnal view
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Figure 29: SDIP-38L /Ny & — T D8l L N

Top view

SLLIMM
SDIP-38L

Internal view

Bottom view
z

IS
y
Main dimensions

X =49.6 mm

y1 = 24.5 mm (body only)

y2 = 29.1 mm (including leads)
z1 = 5.4 mm (body only)

Z> = 10.91 mm (including leads)
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3.4 Ry lr— VN & ~HE

Figure 30: SDIP-25L Xy 7 —U Dy ir—UH T & ~Hik

THICKNESS = 0.5:0.02 THICKNESS = 0.510.02
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Table 9: SDIP-25L /v 7 —U~Hk

q]

Dimension

A
Al
A2
A3

B
Bl
B2

C
C1l
Cc2

e
el
e2
e3

F
F1

R

T

44

0.95
1.2
39

21.6

11.45
24.83
5
6.4

111

1.95
3.2
4.3
6.1
0.8
0.3

1.35
0.4

25.22

2.35
3.6
4.7
6.5

0.5

0.55

44.8
1.75
2
39.8
22.4
12.25
25.63
5.8
7.4
12.1
2.75
4
5.1
6.9
1.2
0.7
2.15
0.7
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Figure 31: SDIP-38L Xy 7 —T Dy r— N &<tk
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Table 10: SDIP-38L /v 7r— I~k

Dimension

A 49.1 50.1
Al 441 45.1
A2 1.37 1.47
A3 1.23 2.23
B 24 25
Bl 27.1 27.6 28.1
B2 28.6 29.1 29.6
B3 11.25 12.45
B4 12.05 13.25
C 5 6
Ci1 6.4 7.4
Cc2 10.41 11.41
e 1.1 1.3 15
el 3.2 3.4 3.6
e2 5.8 6 6.2
e3 4.6 4.8 5
ed 5.6 5.8 6
eb 6.3 6.5 6.7
e6 4.5 4.7 4.9
F 0.8 1 1.2
F1 0.35 0.5 0.65
R1 1.3 2.1
T1 0.45 0.55 0.65
35 AHAE Y

2 ZTIE SLLIMM DA B 2 LES, K FEEefEL 47 v Moo Tl 5.1 =
ZRLTLES N,

q]
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Figure 32: Pinout of SDIP-25L package

6151413 121 109 8 7 6 1
B A AAA AH A
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Table 11: SDIP-25L R r—J AHAE Y

Name

Description

Pin #
STGIPS14K60 STGIPS14K60
STGIPS10K60A STGIPS20KE0 STGIPS10K60A STGIPS20K60

© 0O ~NOoO oA~ W NP

[
N B O

[ Y
A W

15

16
17
18
19
20
21
22
23
24
25

q]

OUTy

VbootU

LINy LINy

HINy
Vee
OUTy

VbootV

GND
LINy LINy

HINy
OUTw

VbootW

LINw LINw

HINw
T, SD /0D

T, CIN

VDCEUV<ZUVDEFL

UL A KU 77 LU AHHA
UMZ7— A +7 v 7BE
Ut e —H 1 REEEIA ) Ut —4 A REEEHA
(72T 4T A) (77747 m")
U fH A A REEEHA T
EIR
VHNA YA R 77 LA
V7T — AT v 7EE
Ground
VA a —H A REREHA ) Ve —Y A REREHA )
(T I T 47 A) T7T747m—)
VAAANA A REEEHA )
WAHNA A KU 77 LU AT
WHZ— R~ A N7 v 7EE
W FH = —H 1 REREIA T W FH = —H 1 REREIA T
(T 7T 47, A) T77471—)
W FE A A REREA T
SD AN (T2 T 47 1r—)
| =T RLA v
(:l}//\°[/~—§?,';|jjj)
NTC h—I A% 2 gL N L—E A
W ti~A A% DC AH
W AHH )
77 ADC AN
VAi~A )% DC AS
V HEH )
75 % DC AH
Ufd~A A DC AH
U FHH 77
77 ADC AH

NTC#—3I 2% 1
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Figure 33: Pinout of SDIP-38L package
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Table 12: SDIP-38L Ry A — Y AH AV

Pin #

© oo ~NO UL W NP

_
— o

PR R R R R R
0 ~NOoOODWN

[N
©

NN
= O

22
23
24
25

26

27
28
29
30
31
32
33
34
35
36
37
38

q]

STGIPL14K60 STGIPL20K60

Name

OUTy
VbootU
LINy

HINy
OP_U
OPouru
OP+U
CINy
OuTy

Vbootv
LINy

HINy
OP.y
OPourv
OP+V
CINy
OUTw

VbootW
LINw

HINw
OP.w
OPourw
OP+W
CINw
Vce

SD /0D

GND
T

Description

UMANALYA KU 77 LA
UMZ7— A 7 v 7BE

Ut e —tA RERBWASI(T 277 4 7 r—)

U fB A 1 REEEHA )
UMEF T v I KEEAT
U AT 7
UARF T > 7 IERERAT)
Utz NL—% AT)
VHNA YA R 77 LA
V7 — KA 7 v 7EE
Ve —YA NEEENATI(T 277 4 7 7 —)

V AH NA A RBRED AT
VAT T s AT
VAT T
VAT T IERIEA S
VHz L —2 AT
WHINA A KU 77 LU AHA
WHH7—F R N7 v 7 EE
WA e —% 1 REEEIAT (T 27 T 4 7 1 —)

W FH A A REREA T
WA ~T > F R ER AT
WA T > 7 )

W AR T v 7 IR ER AT
W=z R L—H AJ)

R
Xy NEOUVAN (T I T 47 R—)
IZF =T RA ("L —4 )
Ground
NTC ¥— 3 X &4l 1- 2
NTC #—3 2 Z it 1
W i~ 2 DC A7
W AHH )
75 2 DC AJ)

Vii~A A DC AN
V FEH )
75 2 DC AJ)
Ut~-A7FADC AN
U FAH 7
75 2 DC AJ)
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NAYA RNATRBEBEEVINAYA AT RAEEV 77 VR
[ VbootU'OUTUy VbootV'OUTVy VbootW'OUTW

o T—F AT FIZEY, IGBT O/NA VA N7 — MIEBEEZMRET L T TRHR
W7 na—7 4 o JEREERLET,

e SLLIMM 77 XV IZ7— b AT v XA F—RENELTWDTH, AMHTFIZ7—F
ANT Y THAFT—RBPYELHY FHA, BHOANR—X HHAEPHETE =X b
NN G =

e T— A EFT v TEIKEIZED IGBT A YA ROTZODONGEIRIISNE /2L 720 7,

e JT—hF ATy FarFrodiia—4d A FO IGBT 2% ON OFIC Vee b RESNET,

e BIU TN, A ROEEIZ L HBENEEZF T2, ESR, ESL kW T %
N0 AMNCEE L ET,

o J—hMANTTOMIIT TV r—ra VICRELSEEFELET, (2.3.12 B1R)

Y=k RFA /354 7 ABIE

=gV VCC
o WEBIZHHZMA AT HE IC DFE ﬁﬁﬁt/
o HEY v TN A XDEE L DBRIEZD T2, ESR, ESL DW= Tt &

I ANCEE LET,

JF—b RIFANTFT R
> GND
o WENCHAA ENT-HIAE IC DEERES Z o e
e JARXDEBERETDHI-D, FRENFKOBRN IO U ZHELRWVESICLET,
(5.1 Z8)

ERENME AL
B HINy, HINy, HINw; LINy, LINy, LINw; LINy, LINy, LINw
o WEKIGBT @iy hu—/L 5 A7)
e HINy, HINy, HINw; LINy, LINy, LINW (X7 7 7 4 74 T, fIfELEOAL v 9L RE
% ERD AT TR % IGBT 3 ON L £,

e LINy, LINy, LINy Z7 277 4 7o —T3%, i EOA Ly gV NEEZ FEDA

FITHRET A IGBT 28 ON LE T,
o INTFNDOANEAITRERBVEL L) A ADOHBEZIT RN I LET,

N a2 L —ZIEREEAT
£ CINy, CINy, CINw
o EittrAM T v MEFISEMICHERE S C TSR IR AR TE £,
o Ty y MEHUIBRH L A H ST b DA RIRT AL ENH Y £,
o JARXREDTCDHDRCT 4 /L H(HF ~1us) & K CINE T8t L £ 7,
e Ty MEHIEACINE CHOERIICEA720E LET,

g
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e HlLVref(T—Xv— )LV EWEENATIEND ESLLIMMIZEEI T ¥ v b XD
LT, SD /ODE VBRI AFTT L SET,

Yy MYV, ATV LAY
t’>: SD /OD

e SD /ODY v iXEnable/Disablet’> & L TEMEL £,

SD /ODEVERHET /7 4 7 u—TF, ZALOE U NUELEDAL v a L RULF
DEENATEND L, SLLIMMIZY ¥ v hEF D LT, SN—T7 7V oI T4 A
T— MY F9,

e SD / ODEUREEIL, NEBAT — % A(2.3.6BH)IC b HRE S TNT, I/ L —& 0
MU G+ 2E SD /ODEAIFALUTE S & LTI AE T ENET,

e SD /ODEVYRA—F L RLAVTIAE T L SNDEX L, AT v THBEN LT
BBVIBVIZT VT v 7 EINDHMERH Y £,

Hh—IRF

E.D\/: Tl, Tz
o BET=FLHICHENTCEHATE £,
o HMPTOERPIEMS > CREZ LA ELETE=F TE £, (2.3.102/H)
e IGBTOV ¥ > 7 va RENRREIZLTHOIEINTCTIHMH T EHA,

WA T » 7 (STGIPL14K60,STGIPL20K60 7 #)

> OP.y, OP.y, OP.w; OPoutu, OPoutv, OPoutw; OPy, OPy, OPy
o IOAXRTUTIENETHEAINTE LT, BRICHBIHELET
 FOCIZHE{L S TWET,
o IURT NTERMR VLA T U R EAREIC LA ER LY £,

75 ADC
B : 0P
o A UNR—=EDTTREBRE LT, N TIGBTONNA A Ry b — LIl ST
£, LA T U FRFHOABER EOZDR CHEEOE L R3oH 0 9,
e DCU V7 arFoHETORMBEL, PCBLAT Y MDA LE Y B AT HH—VBEIE
EMAATOPEMNCA L= P74V Efar T o e £, @HE 7 404N
arF U RNMEbET,

<A F+ADC
B Nu, N\/, NW
o A UN—HDTAFTAERE LTI,
o IGBTOEMTI v X IZEHINTWVET,
o TV —IarDONRU—TS5 o RNEFuYy TSI Kb VEEL., 72X —kEk
DEHC—HRICHORTHVLENH Y 7,

I73
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AN —FHAH
iU, V, W
o E—REDALUNR—ZOAMICERISNET,

4 BHHE LER

A U NR—=ZDOEBRITEFHEI, A vTF L 7HE, OFF BHEKOAEFH TT, T HITHEAR
B IGBT &7 V=K A VT HAA—RDOE I A VR —HED/RT —FT )N A TRELE
T, EFERPeona) | TEEIRAEIZ ON T TRAET HHATT, iz, AL v T U 7 HEK(Psw)
IZAA v F 5 ONIOFF T 5B H AT DK TH Y . OFF FHERIIPHIEEE L UV — 27 BN D
RETHLOTERTEDZ L~V DOBERTT,

LMo TR E2TOAEFICRY, RANLH 1272 7,

Rot = +PR,, 17)

cond

Figure 34— RAA v T 7 OHlZRLET, BEZOLIICLTE—F FT7 A 3 l#H7
COAAL v F L T TV r— g TRAETHERBRPHRELET,

Figure 34: IGBT D%

VCE(sat)
A/
A

toon) | conduction E togoft)

4.1 EEHRE

ERHERIT IGBT L7V —FRA U o ¥ A F— FOEKREREOIEETE R v 7 TRELF
T, ZAUTIGBT & ¥ A A4 — RONEFREEOBIETE 2R L CHHETEEd, IGBT DAL
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v a/ll N Vi, FAFT—FDODAL v a9V K Veggxk DCEETELT, aL s X-23 vl
® ON #HL% Ree. ¥ A A4 — NDJEJ A ON HHi % Rax & L7 EALELELE] % Figure 35(7K )i
ALET,

Figure 35: IGBT & & A A — KD H 18Tl

Ic (A
e (A) 10 Iem (A)
45
30 -
40 1 13V
3 %1 Te=125°C
30
20 {| Rug = AVey /Al |
25
20 - 15 1 Al
5 | Ree=AVee /Al //
1 ” 10 L
Al v " Te= -40°C
10 1 W 5 Te=25°C c=-
5 4
V1o v Veo
0 S 0 4 [ ‘ |
01 2 3 4 5 6 7 8 9Vce(V) 0 05 1 15 2 25 3 Vem(V)
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IR OEFAT 23 W REC Y, Figure 38 1232 7 /L IGBT ® SLLIMM 8 CHOY v 7 &5 i
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Figure 39: 7 U = VD FIEIC K 5 EEGT RC Z1fi[El %
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B o= AT VTHET — 2 G b FRAN G AR L TET, Table 1312%
DHBARDOEL T 2, a7 ooz R LET,

Table 13; 7 7 /LD RC %A B B

STGIPSlOKGOA STGIPS14K60 | STGIPL14K60 | STGIPS20K60 | STGIPL20K60

R1 (T/W)
R2 (T/W)
R3 (T/W)
R4 (T/W)
R5 (T/W)
R6 (T/W)
R7 (T/W)
R8 (T/W)
R9 (T/W)
C1 (W-sec/T)
C2 (W-sec/T)
C3 (W-sec/T)
C4 (W-sec/TC)
C5 (W-sec/T)
C6 (W-sec/TC)
C7 (W-sec/C)
C8 (W-sec/T)
C9 (W-sec/T)

I73

8.80E-02
1.54E-02
3.16E-01
3.96E-03
8.16E-01
4.32E-01
1.23E-02
4.48E-01
1.66E+00
3.20E-04
6.30E-04
9.00E-05
5.00E-04
5.00E-03
1.20E-02
1.49E-03
8.09E-04
1.20E-01

1.61E-02
9.42E-02
1.20E-02
3.50E-01
5.86E-01
1.58E-03
7.50E-01
1.60E-02
1.10E+00
9.20E-04
9.07E-05
1.00E-03
4.14E-05
1.40E-02
3.57E-05
3.00E-03
5.75E-04
1.54E-01

8.15E-03
1.07E-01
5.00E-02
2.00E-01
6.57E-01
1.00E-02
8.00E-01
2.00E-02
9.50E-01
1.00E-03
9.96E-05
9.59E-05
1.85E-05
9.68E-03
2.00E-02
1.76E-03
8.27E-04
5.00E-01

1.00E-04
5.00E-03
7.00E-02
1.03E-02
6.00E-01
1.15E-01
1.00E-03
1.00E-01
1.55E+00
1.80E-03
3.09E-05
8.94E-05
9.29E-05
1.20E-02
7.04E-05
2.93E-04
9.43E-04
1.00E-01

3.85E-03
1.50E-02
5.17E-03
4.68E-02
4.18E-01
6.71E-02
1.27E-01
6.14E-01
1.00E+00
1.50E-03
9.82E-05
9.62E-05
9.48E-05
9.97E-03
7.86E-05
2.91E-03
5.50E-02
6.21E-02
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Figure 40IZSLLIMMODZ & KBETO R R E A~ LE T, 7 —ZARENL00CD LDV ¥
YU a VRERRRKDOIS0CE T ENR - H Ao TWET, ZIULXT AT LAOEHEMEN
RIS SN D — IR ENESIE T, v 32— a V CEEBINESLMFIZUTO®Y T,

4 Vpn=300V, my=0.8, COos@ = 0.6, Tj =150 C, T c=100<C, fSINE: 60 Hz,
KR D Ringeys EHRED Vegsay & Eot
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Figure 41 & 42 (24T @ SLIMM S OFRMER 2 HERRTHH 2 £ L £,

Figure 41: E¥ER R HEIRIEH 1
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Figure 42: iE¥ER) 72 HEIRIE R 2
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Figure 43: B LA 77 Rl 1
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Figure 44: WL AT U M| 2
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YV ar ) —R@OMBEER A ERT AL Ny — Uk B — Fr o7 ORIRIE 100um
25 200pm (2 L CEEE S OBRHT A (K < L £ 9 (Figure 45), #EEITY)—I0@E< a—T 17
L. ZROTERNWEIICERELET, SLLIMM OEWERE L THEORZE LI-ENE /
U—2&FHLTEEW,

Figure 45. #IENE LV a2 F Y —RE

SLLIMM >y3ay
FY—ADEH
100~200,m
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Heatsink

LU

522 FEERS

SLLIMM %t — b3 U ZIZHD A1 D B8, MBS THICHBELL EO RN 5720 L 91
HEELET, Tablel4iZe— U 7 OREE MV 2R LET,

REY) 72 REIT AN, ACF A=V aE 2, R UIEORERTE5H L DBC LT —/L N
JEOOWENZR EEBZRZTENEDY T3, FAETORQTIEDIZL AT HMER R
ML RAZEBETCTLEE N, MHFORLEHHREBRMDE, HESNTZ MV I ETHRLY
Lo FCHEE LET, Figure 47 1322 U1k FIETT,

Table 14: EE "7 e — by v 7 Oy

Parameter Units
0.4 0.7 1.0

Mounting torque (M3 screw) Nm

Heatsink flatness -50 100 pum
SDIP-25L package weight 13 g
SDIP-38L package weight 17 g

g
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Figure 46: it — b > 7 OFRKEMNEIE
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Figure 47: #RHR C1ILHFIE
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Figure 48: SDIP-25L /Ny 7r— Uk
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Figure 49: SDIP-38L /%y & — U4
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Japanese for Footer

(Disclaimer for Japanese translation)

CDEFIL. STMicroelectronics NAE U ZZDFEAUT STIAEX TERRLI-EHR (LT, NER
HERERDE. BEROZEEO—BMELTIEZDIC STYAVAIL A= RMAE XA S H
XAFERLTERRLI=EDTY . COBHRIFBRITOEREZIRER OO BHITHELTULVEL
BENHYET, COERIE. H<ETHLEREBREHNZCERIBI-HOOHMMSEEHDHIC
CHIATESL, COEHNTHASNIBEADCHRARUVIHRABICHIZVELTIE. 2T RO IERK
BIREHEERICCHERTIVN, STRU STRAYVBILIAZ AWML, IRITOEREZERER
DEHFICKVERICETI2RFDERFIRELTODICEE LSS, BHEEBEREHISHIGLE=E#H
NEINTWVENCOEHDOERICE DV TRAELE-BBECESLE I DEFELTEIMELLIEED
BULEEA,

(English translation for above Japanese)
This translation has been translated into Japamase by STMicroelectronics K.K. from a material
prepared in English by STMicroelectronics NV argdsiibsidiaries (hereinafter collectively called
“ST")(such material being hereinafter called “RegyuEnglish Document”) in order to help customers
understand the content thereof. This translatiag nmot be corresponding to the latest renewal okot
Regular English Document. Please use this translédir the reference only, as supplemental material
better understand the content of Regular EnglistuDeent. In examining and adopting the products
described herein, please make sure to read thet Régular English Document prior to such examamati
and adoption. STMicroelectronics and STMicroeletts K.K. shall not be responsible for any problems
faults or whatsoever which may result from any fnfation in this translation not updated correspogdi
to the renewal of the current Regular English Doentndespite the fact that such Renewal provides th
latest information as to the products.
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Disclaimer
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Disclaimer

Please Read Carefully:

Information in this document is provided solely in connection with ST products.
STMicroelectronics NV and its subsidiaries (“ST") reserve the right to make changes,
corrections, modifications or improvements, to this document, and the products and services
described herein at any time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and
services described herein, and ST assumes no liability whatsoever relating to the choice,
selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is
granted under this document. If any part of this document refers to any third party products or
services it shall not be deemed a license grant by ST for the use of such third party products or
services, or any intellectual property contained therein or considered as a warranty covering the
use in any manner whatsoever of such third party products or services or any intellectual
property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDIT IONS OF SALE ST
DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY WITH RESP ECT TO THE USE
AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITA TION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTIC ULAR PURPOSE (AND
THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTIO N), OR INFRINGEMENT
OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROP ERTY RIGHT.
UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORI ZED ST
REPRESENTATIVES, ST PRODUCTS ARE NOT RECOMMENDED, AUTHORIZED OR
WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LI FE SAVING, OR LIFE
SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR
MALFUNCTION MAY RESULT IN PERSONAL INJURY, DEATH, O R SEVERE PROPERTY
OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS
"AUTOMOTIVE GRADE" MAY ONLY BE USED IN AUTOMOTIVE A PPLICATIONS AT
USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features
set forth in this document shall immediately void any warranty granted by ST for the ST product
or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied. The
ST logo is a registered trademark of STMicroelectronics. All other names are the property of
their respective owners.
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