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SLLIMM -nano
small low-loss intelligent molded module

By Carmelo Parisi, Giovanni Tomasello
and Mitsuhiro Ohkubo
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SLLIMM -nano small low-loss intelligent molded modu le

1.2 <a lgNot_%F- LPs
Table 1: SLLIMM-nano < a Lg Net
Features o rb=t - o b=t
STGIPN3H60A STGIPN3H60
Voltage (V) 600 600
Current @ Tc=25 C (A) 3 3
Ring-a) max (C/W) 50 50
Package type NDIP-26L NDIP-26L
Package size (mm) X, Y, Z 29.5x12.5x3.1 29.5x12.5x3.1
Integrated bootstrap diode Yes Yes
SD function No Yes
Comparator for fault protection No Yes (1 pin)
Smart shutdown function No Yes
Op amp for advanced current sensing No Yes
Interlocking function Yes Yes
Undervoltage lockout Yes Yes
Open emitter configuration Yes (3 pins) Yes (3 pins)
3.3 /5 Vinput interface compatibility Yes Yes
High-side IGBT input signal Active high Active high
Low-side IGBT input signal Active high Active low

Figure 4. SLLIMM-nano % -

L pis

[S74

IGBT

IPM
SLLIMM & SLLIMM -nano

Package

N = NDIP-26L molded (SLLIMM-nano)
S = SDIP-25L molded (SLLIMM)
L = SDIP-38L molded (SLLIMM)

EJEJJ

Option
A = Basic version

o |VCES voltage divided by 10

Technology

H = Very fast

K = Short circuit rugged
W = Ultra fast

Nominal current
Ic current at T.=25C
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Figure 5: STGIPN3H60A
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Figure 6: STGIPN3HG60
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Table2:a Lo B
Symbol Parameter Value Unit
Vees We&NBo - NeB v = 0) 600 v
-1c® IGBT” (Tc=25C) 3 A
—1c® IGBT " 10 A
Pror IGBT"” % F Bo (Tc=25C) 7.5 W
(1) HINy, HINy, HINw; LINy, LINy, LINy _ GND
(20 @y 1o
3) 08 Don LF=L ”
T, e~ Te
1(Te) = (1)

Ri(i-) WCE(sat)(max)(@Tj max) (T )
* Veess W ®8B-s - NeB

SLIMM-nano , Vees 600V Il —— F8 QFlp, IGBT( * o= F[la = LPE &
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Table 3: STGIPN3H60 "

Symbol Parameter Value Unit
Vout OUTy,0UTy,0UTw, _ GND (Vec=15V) ” Vboot -21 t0 Voot +0.3 \Y
Vee -0.3t021 v
Ve mlo- B -0.3t0 Ve +0.3 v
Vop+ CAs L -0.3to VCC +0.3 v
Vop Chs L1 -0.3to VCC +0.3 v
Vboot 1 F A4 A8 Ae< Net -0.3t0 620 v
Vin HIN, LIN _ GND [ DpNowt -0.3t0 15 v

V'sp rop ¢pt Larat -0.3t0 15 \%

dVour/dt 5 4 "J o pr p 50 Vins
o Vcc:
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Table 4: _e2%2a4d
Vee (typ.)
edad
STGIPN3HG0A : STGIPN3H60
uv( " h} Wr-NF=pa O7F I
<10V <12V CON. 1 eoad o
12V 17V 135V 18V [
>18V >21V oPt " o~
Table5: F 3 QV
Symbol Parameter Value Unit
T " Dn LuF=L -40 to 150 C
Tc LD~ po Rspd” -40 to 125 C
2 =
I, c—F3QEFD” "~ " _ ' SLLIMM-nano” 7 —" " o P8 —
2.1 IGBT
SLLIMM-nano, " " 1 [ PowerMESH™: [ G .4 I 51 IGBTo "a Lo
FB " 0 " T " c—Fedad, " % a Nevb L Ps 0
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Figure 10: STGIPN3HG60A "
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SLLIMM -nano small low-loss intelligent molded modu le

Table 6: t ag Nog /t a* o L

Input pin PN t 08 Not to* o L
7/aa€a:IW|=A/S:ISaI . .
HING, HINy, HINy STGIPN3H60A Active high 500 k
[ FE€a d WFEMa<at . .
LINy, LNy, LINg STGIPN3H60A Active high 500 k
7/aa€a:IW|=A/S:ISaI . .
HING, HINy, HINy STGIPN3H60 Active high 85k
[ |=€ a d WFA/S:J <altl )
0Ny . TNy, TN STGIPN3H60 Active low 720 k
"SD /ODF n N#w& o L STGIPN3H60 Active low 125 k
2.3.2 ~r00F o8
"0 0F o8 - 5 " ” _ eoov" I
" ZoF ot 2 NeDpo - 4 _0olQ" " s, BCD@ o<a LQN%[ Dop, t
I oa- psHs LD B e CMOS” s %[ Pis| e DB o ' 600V " 1 - pN
* o L o - DMOS#6< LD Bo T —” F2mlblb, <« mayn .-
g C b " &4 €t <o I o1 _'1 _
" 0 m - _ - 4<at_" ‘Of L (¢} _
'O T 5 m ~
2.3.3 0
SLLIMM-nano ” Vcc . 0 (UVLO s L* EY 0 Q pDp[ Nei
g o M), 11 s " m o O OFF § ~ NoF = 04 Vecmorro U 4 _ W EAS
4<a20" OOFF, 't " ONJ ~N¥F =n 4 VCC_thONoﬁ 4=WI=A/S:ISaO 0
ON , "7 94 P o 15v”" 1 §Q=2%8, - —"T" ~ " Vcc thorre
_ Vec thon” I . 5 4 ¢ %4 A%< Nog Vboot”  VBs thoFF — VBs thoN _
" I~ (+ pAs8 A%< Net , —" —, 2311 2313 )
B ed2a 40 UVLO 5 f , D4 _1 €ad” WEMI<aD . [ Fro
0,1 c—F3QEFD o Hi-z, " -~
UVLO” Ba - LPs%n f#o Figure 12, mo~ fQNet, O t0
e t1: Vcc O ONSr-NF=0d40 *4_ WrHi<ao, 7 0
T " mm - . "= G NeAs m -
.2 O 154t ¢¢,'t IGBTOON " ~
e t33VcCOOFF{-NF=04,0 4_ UVLOO sm™ ~ IGBT,
, 008 OFF " ~ I, "r » = G NAs [
c thWEAMI<a0o, VcCO ONS-NF=0d4,0 4_ JBpa "
WENL <a 0, 2GNAS m , O , nmo-
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Figure 12: 0 Ba -
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Table 7: STGIPN3H60A " & LB F [ NeW
Logic Input (V) Outputs
Condition
LIN HIN LVG HVG
a LB R New
VBFHizNQDp%Sa»XQFA/S H H L L
0 logic state
1 logic state
[F€a:|*al_NA/S:|Sa¢ H L H L
1 logic state
7/8a€a:|*a'_NA/S:ISaI L H L H
STGIPN3H60A” € Nod Ba Vv, I 320ns, 5 "
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Table 8: STGIPN3H60a LB F [ Nei

Logic Input (V) Outputs
Condition
SD LIN HIN LVG HVG
FaANM o La%pr o
VSFHizNQDpP/SSa»XQF% L X X L L
a LB F[ Now
0 logic state
Yo ot 2 NoDAGS o 4 Q F46 H H L L L
1 logic state
[ F€ad* a —~ N8k <4 ¢ H L L H L
1 logic state
Ysa €a 4% a ~WAI <at H H H L H
Note: X:, Dont Care
STGIPN3H60" € Ned Ba vV, 180ns, 5 "
"1 I SLIMM-nano” —-eNed Ba Vv, = 1, n I-A/s[ Fo O 12s 15s
"eNed Ba Vo —Qr -
Figure 13, STGIPN3H60” € Ned Ba vV _a LB F [ Now — -
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Figure 13: e Ned Ba Vv Ba

LPsson g%

CONTROL SIGNAL EDGES
OVERLAPPED:
INTERLOCKING + DEAD TIME

DTLH, |
1
HVG u—.'

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

I
L

1
! : DTHLI
1

A l
ik
£

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

|
T
1 |
|

BUT INSIDE THE DEAD TIME:

I
= ] — —
LIN I
L ! , 1
CONTROL SIGNALS EDGES HIN l T ' I
SYNCHRONOUS (*): ! l—l
DEAD TIME _|—| X ! ’—|_
LVG X I
I T 1
DTuk } DTHL |
HVG ,' '! I! !I
gate driver outputs OFF | . gate driver outputs OFF '4_.1
(HALF-BRIDGE TRI-STATE) : I (HALF-BRIDGE TRI-STATE) :
- - r : -
| I !
on . 3
1 : | !
CONTROL SIGNALS EDGES ~ HIN B | -
NOT OVERLAPPED, N I
I
1
1

DEAD TIME

LVG

I
1,DTLH

HVG f_'t

1
|
gate driver outputs OFF M=,
(HALF-BRIDGE TRI-STATE) ! 1

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

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

I
T
I
I
I
1
1
1
’
I

I
'DTLH.
HVG

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

!
|

I I DTHL ll
= .
1

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

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

2.35 LB
SLLIMM-nano ” STGIPN3H60 ,, |
5T 0 SR VR -
"eFB',F F A%, 54>‘_)7,_L,X
, ' ——"" "~ (Figure9 )
" L~ F B , "Fn LA/S 0
« _olaq" - , " 236l

[S74

Doc ID 022726_JA Rev 1

. . . .
_em ~ " [ L.~ FB"
S— T O CIN ¢ Loy

19/62




SLLIMM -nano small low-loss intelligent molded modu le

2.3.6 _8/ FMEANM o L
o0 o0 D= L SLLIMM-nano(STGIPN3H60), 8/ gAF n Ne¥s o L o 1
o L%B [ , 200ns_" @Ot O Ilwbco- B
OW A4 <200 OFF " ~
3/ EMF nN#& o L, ’ <) 5 —®t "
o QI qQ . — # FK FO ” 0 I Q
235 « Figure9ll -~ 5™ 10O #Lin 0 sy, mb o
= FB 0 ¥ n LA/S , Q" - 0 T, RC o9 0 B(RSF,CSF)VO

I " mlcer gB” \ " MOSFET, mL#[ ro " O ” MOSFET,

sb/obv Lo " @¢fFt Lara b —— 0 ~myp o LoD _
mlLle- gBO 4 _WEMI<a0eoad, FaNBE o L, 1T "eo
a 'X ” T _n . I‘ F'_ a O, ’ T 7/8 |= Hi 2 NQDP,, A/SS a fX Q FA/S” mom " ~ ”
" I, mbc- B , _ , 0
4f 11" RC "-"1 SD/OD: L, sm
i : FIQV_, T —-— "8/ EME QN o L . ,
" o 17 , "En EB” o 1, WEAd <a0
0 , OFF, "™ ~ 5 11} Of WEMI < a0 OFF™ || 0
A o K : Of ¥WEAd<a0 OFF" I 7 . sb/oDt L RC

" 0 to4 — 'PJ[ " 1~W|=A/S:|Sa3 0 , OFF, 4=’ SD
Of-NF=04 0, 4", ¢rt Lar-aly, ON "™ 0’ SD 04 - Ne
F=0400 4_@¢rt Llar-al, OFF " ~ (Figure 15 )

"t o, "8/ EMFANSE o L SLLIMM-nano ” : a0 Qr
sb: Lo " RC 14 0 , I Q" ~ Figure 14, 8/ EA%F n Ne*& o
Lo g [ Ne® o moo
20/62 Doc ID 022726_JA Rev 1 1S7]




SLLIMM -nano small low-loss intelligent molded modu le
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Figure 23: NDIP-26L  NeRsg D"

Top view Bottom view

SLLIMM-nano
NDIP-26L

<

Main dimensions

X =29.5mm

y1 =12.5 mm (body only)

y2 = 22 mm (including leads)
Internal view z; = 3.1 mm (body only)

Z2 = 7 mm (including leads)
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Table 9: NDIP-26L ~ NeRsf Dp

(mm)
Dimension :

Min. Typ. Max.
A 4.4
Al 0.8 1 1.2
A2 3 3.1 3.2
A3 1.7 1.8 1.9
A4 57 5.9 6.1
b 0.53 0.72
b1l 0.52 0.6 0.68
b2 0.83 1.02
b3 0.82 0.9 0.98
C 0.46 0.59
cl 0.45 0.5 0.55
D 29.05 29.15 29.25
D1 0.5
D2 0.35
D3 29.55
E 12.35 12.45 12.55
e 1.7 1.8 1.9
el 2.4 2.5 2.6
eB1l 16.1 16.4 16.7
eB2 21.18 21.48 21.78
L 1.24 1.39 1.54

3.3 v L
I, SLLIMM-nano ” v Ly L : ~as o B -7 —,
51, —Qr o

J
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Figure 25: Pinout (top view)
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Table 10: v L
Name Description
Pin #
STGIPN3HG60A i STGIPN3H60 STGIPN3H60A STGIPN3H60
1 GND Ground
o FANSE o L(e Qo ¢
2 NC SD /0D [ Y€ Ft Lara L
(- )
3 Veew W n I-A/s|. FO
4 HINw W  7a €a 4
_ W €ad W €ad
5 LINw LINw (8[#599 ' %o ) (J#EQQ ()
6 NC OP, TAs Ly
7 NC OPour TAs Ly
8 NC OP. CAs Lt
9 Veev V I-A/s|‘ FO
10 HINy V 7a €a 4
\Y/ €ad V €ad
11 LINv LINv (s[ #I;Qg t Toa ) (s[ ;Qg t [ F)
12 NC CIN Ml eB
13 Vecu U m I-A/s|‘ FO
14 HINy U 7a €a 4
o FANSE o L(s BQo 1
15 NC SD /0D [ F)E Ft Larma b
ML - )
U €ad U €ad
16 LINy LINy (8[ @I;Qg t Yea ) (8[ #I;Qg t [ F)
17 Vbootu U t FA%J4 < Ngg
18 P DC: < %
19 U U
20 Nu U / a %4 DC
21 Vbootv V 1 pA%6% < Neg
22 \Y \
23 Ny V / a %4 DC
24 Vbootw Wt FA%8 < Nog
25 W w
26 Nw W / a %3 DC
7/Ba€a:|0aa:x 1L 7/8a€a:|0aelx 24-»7I'L;X
! L : VbOOtU_U! VbOOtV_V! VbootW'W
. >Not 0 %a P” , 14 0 "y I ESR, ESL” "wmle Le,
5 T ” l L s m ~
* 1 FAEA<Net” ,st=2Rsp¥F=L, QQ Y2311 )
WFE¥%4<ad2as4d
1 L:Veeu, Veew, Veew
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R4 (C/W) 1.37E-02 5.11E-02
R5 (C/W) 2.11E-02 1.86E-01
R6 (C/W) 2.84E+00 6.58E-01
R7 (C/W) 1.26E-01 5.00E-04
R8 (C/W) 4.48E-02 6.95E-02
R9 (C/W) 4.06E-01 5.14E-01
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