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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11
1 366 H A
Scope
ZOBEIE, BE AT —HZRTA/3IC SCM3615CLL IZ DWW AT 5,
The present specifications shall apply to SCM3615C11.
2 W
Outline
Gl R RERIEIEE (NAT VY RIC)
Type Semiconductor IC (Hybrid IC)
3t BIEE IR (R AT 7 —F— LK)
Structure Plastic package (Transfer mold)
TH® BE A=A R TAT
Applications High voltage 3-phase motor drive
3 xR EHE (Ta=257C)
Absolute maximum ratings (T,=25°C)
HH AL Hirg B Ft
Parameter Symbol Rating Units Conditions
BIRELE v 450 Vv VBB-LS1,2,3 [
Supply Voltage pe Between VBB and LS1,2,3
BIREE (F—) v 500 v VBB-LS1,2,3 ]
Supply Voltage (Surge) DC(Surge) Between VBB and LS1,2,3
IGBT Hi /st V. 600 v V=15V, Ic=1mA
IGBT breakdown voltage CES Vin=0V
il BRI PR Vv 20 v VCC-COM ft
Logic supply voltage ce Between VCC and COM
T = ANy T I R vV 20 v VB-HS(U,V,W)[#
Boot-strap voltage BS Between VB and HS (U,V,W)
H AR (Eee) —oEo
Output current (continued) lo 15 A Te=25°C
H IR (7L R)
Output current (pulsed) lop 30 A Pwslms
ANITEIE HIN, LIN-COM f#
Input voltage Vin 0510+ V' | Between HIN, LIN and COM
FO ¥ &+ FO-COM f]
FO terminal voltage Vro 0.5t0+7 M Between FO and COM
OCP ¥ -7+ OCP-COM ]
OCP terminal voltage Voce S0 +7 v Between OCP and COM
R 365 IGBT 13749
B (B2 - - — A /D) - e o 1 element operation (IGBT)
: D cIwW a
Thermal resistance (junction to case) R. 453 FWD 13% 134V
G-oF o7 1 element operation (FRD)
B — IR _ o
Case operation temperature Tecop) 3010 +100 c
FEOIREE (NU—) _ o
Junction temperature (IGBT,FRD) Timen +150 c
RAFIREE _ o
Storage temperature Tstg 4010 +150 c
I £ v 2000 Vv T FIN-V-F 57 AC 143
Isolation voltage %0 ™ | FIN to each pin, 1 minute, AC
XKEEMAARTT,
160314 SSJ-04965A 1,20
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11
4 ERAVEME
Electrical characteristics
4—1 EXHEE (Ta=25%C)
Electrical characteristics (T,=25°C)
THH ik B Value HAL At
Parameter Symbol Min. Typ. Max. Units Conditions
)40 B P R e _ _ _
Logic supply current lec 18 MA | Vec=15V
7 — FEIRE B ~ VB-HS=15V,
Bootstrap supply current les 140 WA | 1 circuit, HIN=5V
I EIE Vi = 2.0 25 v | Vec=15V. Output: ON
Input voltage Vi 1.0 15 — Vcc=15V, Output: OFF
ATVEEE AT U VAR _ _ _
Input voltage hysteresis Vi 05 v Voe=15V
A J73i Pull Down #5471 _
Pull down resistance of Input terminal i 38 55 kQ
7 — MR NT o TERK T REET VuvhL 9.0 10.0 11.0 Vv VB-HS ]
Under voltage lock out (High side) VUVHH 9.5 10.5 11.5 Between VB and HS
I E RIS TR #EEE Vuvie 9.0 10.0 11.0 v VCC-COM [#]
Under voltage lock out (Low side) VuvLH 9.5 10.5 11.5 Between VCC and COM
FO i1t )&+ VroL - - 0.5 v V=15V, Vgo=5V
FO terminal output voltage VEoH 4.8 — — Rro=10kQ
WERRGE MY v TEE _
Over current protection trip voltage Vree 0475 0-50 0-525 v Vec=15V
108 B L P PR R R ] _ _
Over current protection hold time tp 20 30 Ms | Vec=1V
TIUXRUTHEA N _ _ _
Blanking time o 05 s Vec=15V
PR — S % & BT B B _ oo
Thermistor Resistance Rrtmes) 33K kQ | Vec=15V, Te=25C
IGBT i iiIE v 600 B B v | VecrIsY, Ic=ImA
IGBT breakdown voltage CES V=0V
IGBT i Jifwav e i | _ - 1 mA | Vee=15V, Vee=600V
IGBT leakage current CES V=0V
IGBT /1 falfneE)+ _ V=15V, Ic=15A
IGBT saturation voltage Veea L7 22 v Vin=5V
FRD N/ T - V=15V, Ii=15A
FRD forward voltage Vr 17 22 v Vin=0V
T — N NEAA— NI — 7 &k _ _ _
Bootstrap diode leakage current s 10 WA | VR=600V
[=10mA, fHilBREEHL D E
7 NS A A FIRTERS v - 20 - v | EB
Bootstrap diode forward voltage drop FB Including voltage drop by
limiting resistor
td(on) — 1320 —
. t — 110 — = =
SNAPA RAL T2 7 ' — — Vc=300V, Vec=15V
Hiah sid itching ti ty 80 ns 1c=15A, V|n=0-5V
igh side switching time fem — 500 — Inductive load
ty — 140 —
td(on) - 1320 -
. t — 120 - = =
B R AA o F o S ' — — Vpc=300V, Vec=15V
L ow side switehina g t 80 ns | 1c=15A, Vjy=0-5V
ow side switching time fom — 1500 — Inductive load
t — 140 —
EARETT,
160314 SSJ-04965A 2,20
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

IN
ot
: td(on) » : ltyl :I E
Ver ! | oo
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|
AA v T TR O E
Switching Time Definition
160314 SSJ-04965A 3,20
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

4—2 HEREEESRME

Recommended operating conditions

HH Fivk=a HESEIE Value X {7A Ft
Parameter Symbol Min. Typ. Max. Units Conditions
EEE _ VBB-LS [
Main supply voltage Voe 300 400 v Between VBB and LS
Hl4EI 2B R _
Logic supply voltage Vee: Ves 135 165 v
B/INATT 0 R tINmin(on) 0.5 — — us ON pulse
Minimum input pulse width tinmin(off) 0.5 — — OFF pulse
ANMEET Y R¥A A B B
Dead time Laezd 0.9 HS
FO 7' /v7 v 7t B
FO pull-up resister Reo ! 22 kQ
FO 717 v 7T B
FO pull-up voltage Vro 30 55 v
FO /A AfpEa Ty _
FO noise removes capacitor Cro 0.001 0.01 HF
T—harrFoy _
Bootstrap Capacitor Caoorx 10 220 WF
THM / A Rfrk= 704 C 47 _ _ E
THM noise removes capacitor THM '
Uy v MRS _ _ -
Shunt resister Rs 18 mQ for 1,<30A
RC 7 4 V&L _ _
RC filter resistor Ro(*%) 200 Q
RC 74 NZaryT o _ B
RC filter capacitor Co() a7 nF
PWM v U 7 J& 5 _ _
PWM carrier frequency fe 20 kHz

% Ro J U Co DEIFKA TR IRFER &M= T L OICREL T RS,

BREd= Ro X (Co + 47nF ) < 1.0us 4TnF-- BN R Ty T a T o
160314 SSJ-04965A 4,720

61426-01



SANKEN ELECTRIC CO., LTD. Preliminary

SCM3615C11

4—3 TmavIEATTT A
Block diagram

VB1 VB2 VB3
Vel ()—o—c:_ ______ A I 5 ""‘:
| —P—VW\ |
' > AAA—4 |
l ‘ ' | * +— VBB
| | UVLO | [UVLO | [uvLO | [UVLO | |
| I
: A\ A\ \ \J :
HINT ! > _;J ’J
HIN2 | - High lSide . : ) L [
HIN3 | Input - Level Shift Driver |
LIN1 Logic T w
LIN2 i | | v
LIN3 |
ASP |
: | A U
' |
| I
| | |
[ |
: 7y : ) ) J
! I
l Low Side #E}HE} I\/A}
| ShutDown Dri ! [ [ [
| river |
|
! I
| : % LS3
! % Yy I LS
OCP T
o | @ : O LSt
. . i

Thermistor l
AN
TH

160314
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

4—4 EHEHEFR

Truth table
T—F H-side L-side
Mode HIN | LIN f ey IGBT
L L OFF OFF
Ew *1 H L ON OFF
Normal L H OFF ON
H H *1 *1
L L OFF OFF
B R H | L OFF OFF
OCP L H OFF OFF
H H OFF OFF
L L OFF OFF
VCC JEE *2 H L OFF OFF
UVLO (VCC) L H OFF OFF
H H OFF OFF
L L OFF OFF
VB J{EE *3 H L OFF OFF
UVLO (VB) L H OFF ON
H H OFF OFF
*1: WO HIS, LIS AN FIZONT, EHLLNn—FHIZANTHESPATISLTWDHHIE, 7
— DB IEREREIC RV . b0 —HICAD HEZHBA->ThF vy S, 7 — L8
LBRWESIZRoTWET, iz, ARFICANTSNISHE TS, DT DNREBIEAEIZL > T
FTIZASTL DEFHEESN, ) —HiEFry rErand 5> TWET,
[FIRFIC H 23 A S U7 RBEZS 800ns LA | (ASP N7 4 L 4) fkid 5 &, FO ST 607 77— At
J1& W IGBT @& — MW 3T E T,
*2 . VCCIEEND DEIREZIZ OV TIL, High, Low side @ IGBT XA /Ji#FRIZ)E U C ON/OFF
EITWET (L-ULEifR),
After the VCC power rail recovers from a UVLO condition, the input level of the LIN and HIN pins reflects to
the state of the low ,high-side IGBTSs (level trigger).
*3:  VBIEED D OEIFHIL, IROSLH LY =y 6 H-side @ IGBT @ ON/OFF 17U E
T (= VIR,
After the VB power rail recovers from a UVLO condition, a rising edge of HIN starts driving the high side
IGBT (edge trigger).
160314 SSJ-04965A 6,20
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

4—5 H—IRAHFRpE

Thermistor characteristics

Resistance VS Temperature
40
35
30 \\
g 25 N
g 2 \\
©
g 15 \
o
5 T~
\\‘
0
25 35 45 55 65 75 85 95 105 115 125
Temperature [°C]
Resistance VS Temperature
14
12 \\
10 \\
~
(]
g 6 \\\
4 ~——
\\
2
0
50 55 60 65 70 75 80 85 90 95 100
Temperature [°C]
TEMP. R
[°C] [kQ ]
25 33.00
50 12.91
80 4.78
100 2.66
125 1.39
160314 SSJ-04965A 7,20
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SANKEN ELECTRIC CO., LTD.

Preliminary

SCM3615C11

5 FEMRYRRE

Mechanical characteristics

HH BUSME Value AL ESis
Parameter Min. Typ. Max. Units Conditions
M v B M3 screw ¢ 6or
Mounting Torque 58.8 8.4 N-cm ¢ 7 Washer
N T AH R 0 — 100 um
FIN side flatness
& - 7.6 — g
Weight
160314 SSJ-04965A 820
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SANKEN ELECTRIC CO., LTD.

Preliminary

SCM3615C11

6 Al
Pin Arrangement

14
Pin No. Pin name 1/0 Function Description
1 THM ouT Y I R HEF Themistor Output
2 COM — IR () v 1 Supply Ground for U Phase IC
3 ocCP IN BRI S - Input for Over Current Protection
4 FO IN/OQUT | =3-HS3lvvy M w A 18+ Fault Output / Shutdown Input terminal
5 VCC — Tl B BB R (+) i 1 Supply Voltage
6 LIN3 IN W FH L-side illf#I A 7315 5 ¥+ Signal Input for L-side W Phase  ( Active H)
7 LIN2 IN V #d L-side HIEIA 115 &b 1 Signal Input for L-side V Phase  (Active H)
8 LIN1 IN U #H L-side A JIE B+ Signal Input for L-side U Phase  (Active H)
9 HIN3 IN W #H H-side HIEI A S1{E Bom+ Signal Input for H-side W Phase ~ (Active H)
10 HIN2 IN V 8 H-side HIfEIA 7115 B+ Signal Input for H-side V Phase  (Active H)
11 HIN1 IN U #H H-side il AT) 2% e Signal Input for H-side U Phase  (Active H)
12 VB3 — W #H H-side BXE) B (+) % H-side Floating Supply Voltage for W Phase
13 VB2 — V #H H-side EX&EhEE R (+)jﬁ*ﬁjz H-side Floating Supply Voltage for V Phase
14 VB1 — U 8 H-side BXENEE IR (+) 1 H-side Floating Supply Voltage for U Phase
15 NC — NC %51 No connection
16 VBB — AN =R EIR(+) 51 Positive DC Bus Supply Voltage
17 u ouT UtH s+ Output for U Phase
18 \% ouT Vi Output for V Phase
19 w ouT W AR Output for W Phase
20 LS1 — U B4V =R IR (-) v+ Negative DC Bus Supply Ground for U Phase
21 LS2 — V FEA N B R () ST Negative DC Bus Supply Ground for V Phase
22 LS3 — W AN 3R () s+ Negative DC Bus Supply Ground for W Phase
160314 SSJ-04965A 9,20
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11
7 SR
Typical application circuits
NC(15)
Dqéli_nk
(14)VB1 . G
VBB(16) BooT!
(13)VB2 VB2 Co »
(12)VB3 Hot — —I: 7
ves u) T le CsoorT2
HS1 1 oo
(11HIN1 NG HO2 Hg
v(18)
(10)HIN2 HS2 ®
HIN2
(DHINS HIN3 HO3 —|j§
(8)LIN1 w(19)
LINT HS3 ®
(7)LIN2 N2
Lot —
(6)LIN3
LIN3 LS1(20)
VEO VCC
B (5VCC
8 VCC
=
= RFo @Fo L02 —
= FO
= Co|_ LS2(21)
33o0rb5V _——
o 3)ocP ocp
REE:
Rrhm od (2coM coM LO3 —
(1)THM LS3(22)
Thermistor
WA
[ @ b
ZD
CtHm Cs
£57 | 1 S S
160314 SSJ-04965A 10,720
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

S EKIC DWW T OEESIE
Cautions for Typical application circuits

CARENMEA SIS 57, LS 225 COM ML AIBEZR RV Bl 2 < LT 7280, TArIClilfit & M < T RWIGEITIE,
LS-COM T @l & A A — P L T<E S,
To avoid malfunction, the wiring LS pin to COM should be as short as possible. When wiring cannot sufficiently be
shortened, insert a fast diode between LS and COM.

VBRI LDMEBEEARET 570, BT P LN 0.01u~1pF AT N2 T Y Co D T T2
SN
To prevent surge destruction, put a 0.01-1 pF snubber capacitor Cg in parallel with the electrolytic capacitor.

= UEEICLDEEGIET 572012, VCC-COM [HIZ 18~20V DY = F—H A 4 — N ZD %5559 5 Z L et L
\ijﬂc
It is recommended to insert an 18-20 V Zener diode ZD between VCC to COM to prevent surge destruction.

= VEEIC L DBEEEBHIET A 72912, VCC-COM [#13 LTV VB-HS ffliZ 0.01p~0.lpyF EZ I v 7 a5 o G &
Bt 5 L AR L ET,
It is recommended to insert a 0.01-0.1 pF ceramic capacitor C, VCC to COM and VB to HS to prevent surge malfunction.

BRI Y v MEFIRs DHEED 7 — 27 4 L% (RC 7 4 /L4 i FEIEBIO Ro, Co, BN = 27 2 4.7nF)
L 1.0us LR & 7225 K 9 IZ&REFLTLE &V, IPM D OCP [BIEPERIZIZ Y 4 4% (0.5us (typ)) DSA-TERD %
FTOT, LOus D7 4 VHICERE LT2BA, RHENIZE D IPMAHEIZ OB 5 a[ReEnH Y £ 0T, THEET
S,

The time constant of the low pass filter (RC filter, Ro, Co in typical application circuit, Capacitor 4.7nF in the product) should be
set to be 1.0 ps or shorter. Care should be taken that the IPM destruction may be caused due to the detection delay when the time
constant of filter is set to be 1.0 ps or longer since the filter (0.5 s (typ)) is incorporated in the OCP circuit of IPM.

BREd= Rg X (Co + 47nF) < 1.0us

s FO i -IZiE, VT v T Reo BL O/ A ABREH L T U H Cro 2 FEEL T E &V, FBEMFEIZITFOF
SIXEHIM (30us (typ) OHAHALET, ZDOMIZ IPM ~DATJHEAH OFF TE 5 X 5. FOE51L MCU DEI Y A
R—=FINT)EHHET DL O LTI,

The pull-up resistor Rgo and the capacitor Cro for noise reduction should be connected to the FO terminal. The FO signal is output
only in short time (30 ps (typ)) in overcurrent. The FO signal should be connected to the interrupt port of MCU so that the input
command to the IPM can be turned off during the time period.

cTHM G F12i%, 77 v 7 Rum B L O/ A ABRERA 2T U Cram 2 FEE L T2 &0,
The pull-up resistor Ry and the capacitor Cry for noise reduction should be connected to the THM terminal.

160314 SSJ-04965A 11720
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11
8 (REBIERFD X A LF v — |
Timing chart of protection mode
8—1 UVLOENEXA LF ¥ — |
Timing chart of UVLO protection
Hside—Driver I/0 Timing Diagrams
HIN
LIN ——
UVHH
UVHL—=S—— |
UVLOfERR % D 3Lh LAY Ty TRE—h
VB-HS I Start fer positi_\fe edge afz:erJU/VLO release.
HO
LO ——
* Hside~UVLOBFIZFOE A% L
FO * No output at H-side UVLO
*VCC=15V
Lside—Driver I/0 Timing Diagrams
HIN ——
LIN
UVLH
ULL—=S——  —
* UVLORERRIERITIEL TEIME
VCC * LO start after UVLO release.
HO
LO
FO
*VB-HS=15V
160314 SSJ-04965A 12,720
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SANKEN ELECTRIC CO., LTD.

8—2 ASPENEXZ A LF¥—F

Preliminary

SCM3615C11

Timing chart of Arm Short Prevention

— Arm Short Prevention

HIN

LIN——

VCC

Filter

VB
*VCC,VB-HS=15V

800ns

Filter
. 800ns
Filter

Filter
800ns 800ns

HO

LO——

FO *HINELINIX R4

*HIN and LIN of the same phases

8—4 OCP#MEXA LF¥—F
Timing chart of Over Current Protection
— Over Current Protection Timing Diagrams

HIN

LIN

wo |

LO

Vitrip [\

(0.5V TYP) L

och— /\

N

BlankingTime
— g

(0.5us typ)

ot

s BlankingTime
(0.5us typ)

* OCPEFR A AR IISCTEIE
* HO and LO start after OCP release.

30us(typ)
20us(min)

160314

SSJ-04965A

13,720
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SANKEN ELECTRIC CO., LTD. Preliminary

SCM3615C11

9—1

9 S
Package information

S, ~HE
Package type, physical dimensions

(5,550,

1 M MM M AR
o ® d
SK JaPAN
- = 3
1 ___I________AJE. ....... [E— (.__ g
D "IP .
I 0 0 ODONOOCO00OR
[35)
{1,5)
w3z X

o

i 0 AARAARAAGRT

i

]
i
i
i
i
i
B e SRR T
|
|
i
i
i
|
ﬂin

0.4

{24.8}

q l (4)
L =
t HH T
A o
b
=1
I S,
= ----—t‘ ﬁ
I et
Alh
= BN
e F
by
s
Bﬂ-ﬁ\ s
i
4 |4 s
1 ol
B

::E ::I:I

Cu—FrirmEi5=10/1) Bv-—rFE@ES=10/1]

0.4

ai_i&

|
| 0.7 -+ 1.

__[!D d

T

AU — FEES=10/1)  OY— FERES=10/1)

I

- 1.2
= |
L8 s T
i O O O JOUO Ev— FEEIS=10/1) i
¥ () NIEBEE
160314 SSJ-04965A 14,720
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SANKEN ELECTRIC CO., LTD. Preliminary

SCM3615C11

A AR SCM3615C11
Type Number

B. mvy hEE
Lot Number
130T VAR5 T AT
1st letter The last digit of year
W2 3 A
2nd letter Month

1~9 : 75T HKF
1to 9: Arabic Numerals
10:0, 11:N, 12:D
O for Oct., N for Nov., D for Dec.
3, 4307 flEH
3rd & 4th letter  day
01~31
01 to 31: Arabic Numerals
%55 307 WrAkEkE
5th letter  discrimination
A~Z
AtoZ

9—2 4l
Appearance
AL, B, BRERIEETHD Z &,
The body shall be clean and shall not bear any stain or rust.

9—3 xR
Marking

erased easily.

BORIIAMRIZ, A ke y NESEZPR, DOBRGITHZNRL ) L——TEM+5Z &,
The type number and lot number shall be clearly stamped by laser on the body so that cannot be

160314

SSJ-04965A

15,720

61426-01



SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

10 #Rofitk

Packing specifications

10—1 A7 47

Stick
T.B.D.
10—2 HUAR—NLF
A corrugated carton
T.B.D.
160314 SSJ-04965A 16,720
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

1

2)

3)

4)

5)

6)

7)

8)

9

10—3 HAGIHAMmE

10) &k A i A% ET |Hﬁﬂ|
11) 7K

12) £ [E : MADE IN JAPAN

Packing label

B oD e D BRI HR T B 2 A 5,
The following information is included on a packing label.

&=
Internal order number q
Customer name mFETES

[ RARA:S

Customer’s P.O. number
EH

Customer’s part number
sl

Sanken part number
e B
Delivery date REE

A

Paxked Quantity
LR

Number of box
g i

Accessory

BE%

Bo| ok
2o
x| B

Shipping date =2 il
MADE IN JAPAN Yo UER R

Quantity to be shipped

0000000000-000000 1 6000
roecoumyatergn wave woaean WML R R RN

0000000000-000000 6000

OO RO

160314

SSJ-04965A 17,720
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

11 N EoER
Cautions and warnings

/N i EOH CAUTION / WARNING

REREL, FFEMA EOIRY PNTIEIC L - TIEHEZ BRI ERN L2 F40T, EEFHICHES
NET LI BENWEZLET,

Since reliability can be affected adversely by improper storage environment and handling methods during
characteristic tests, please observe the following cautions.

11—-1 &% LoEgEHEH
Cautions for Storage

@ (RAEBREIL, HWiRE(5~35°C), WIR(40~75%) AL E L <. MiRZIECIRIBEEZ(LO K E RGP &5k T
CTEENY,
Ensure that storage conditions comply with the standard temperature (5 to 35 °C) and the standard relative
humidity (around 40 to 75 %) and avoid storage locations that experience extreme changes in temperature or
humidity.

@ JERMT AEDHTEN ANIEE LIRWERO D I2WGHT CES B & BT T 7230,
Avoid locations where dust or harmful gases are present and avoid direct sunlight.

@ RHMRE LI-boid, AN ERMTHESRY — ROSFIZOWTHABL T ZEN,
Reinspect for rust in leads and solderability that have been stored for a long time.

11—2 HFpERE, B EoEESHE
Cautions for characteristic Tests and Handling

@ T ARELECTRHMEREZIT Y HAEE. WERPOLOV—TELEOHN, MMy 3 — MO %I
+o ZTHEE L IEE W, ETEKLL EOBEIEITEET T 72 E W,
When characteristic tests are carried out during inspection testing and other standard tests periods, protect the
devices from surge of power from the testing device, shorts between the devices and the heatsink.

11—3 HERERGOAHT by
Screwing torque

@ DT M ZIEIM3IALLD 66 F/1T 67 DY v v —%EH L. 58.8~78.4N-cm (6.0~8.0kgf-cm) &
LTR&EW, Ffiofidopgicid, i &7 « o EOMIZE&Y) (V) a—r 7 ) —2 %R B
RNEHITLTL &,

The torque of screwing to the heatsink shall be 58.8 to 78.4 N-cm (6.0 to 8.0 kgf-cm) with M3 screw and ¢ 6 or
¢ 7 washer. When screwing, there shall be no foreign substance between the product and the heatsink, except for
silicone

grease.

11—4 BEMHYYa—2 7Y —R% ZHHOBOER
Remarks in using silicone grease for a heatsink

@ FEREHBEWRICIAANT ) a—0 7Y —2% THEMAT LT, W—ICili<BM L TFEN, S
eI Lk, BERISHEMAD Z LT £,
When silicone grease is used in mounting this product on a heatsink, it shall be applied evenly and thinly. If more
silicone grease than required is applied, it may produce forced stress.

@ FERMOBEH Y a—r 7 ) —RIRFFFRE LET & e EHNAREL, HEDIRLBILITET,
PED/NEW (EV) BEHAT Y a—0 7 ) =%, ERXIEORHIE—/LV NEEZ 7 v 7 OFRRE & 72
V) jﬁﬁ_‘o
\olatile type silicone grease may produce cracks after elapse of long term, resulting in reducing heat radiation
effect. Silicone grease with low consistency (hard grease) may cause cracks in the mold resin when screwing the
product to a heatsink.

160314 SSJ-04965A 18,720
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SANKEN ELECTRIC CO., LTD. Preliminary SCM3615C11

Mt TIE, FMICEBL G RVWTRLROBEH LY a—0 7 ) =22/ L TEY £,
Out recommended silicone grease for heat radiation purpose, which will not cause any adverse effect on the product
life is indicated below:

i Type A —TJ]—4 Suppliers
G746 Sl T3 () Shin-Etsu Chemical Co., Ltd.
YG6260 FARAVT AT R T =< AT UT Momentive Performance Materials
R e D AR Japan LLC.
SC102 WL -Fva—=v7 (k) Dow Corning Toray Co., Ltd.

11—5 FMEfFTHE
Soldering

@ VHEMITOERIE, TRAMUANTTE A EMRMICEREZT DL, TRIESTZEN,
When soldering the products, please be sure to minimize the working time, within the following conditions.
+ 260+5°C 10 sec.
-+ 380+10°C  5sec. (YHIT)
Soldering iron
EHATIIMBARAE LY 1.5mm oL ZAFETET S,
At a distance of 1.5 mm from the main body of the Products

11—6 WHEKEY EODORFEE
Considerations to protect the Products from Electrostatic Discharge

@ T AEMYV WO LEIT ANET —AEMo TSV, AMET =TV A FZX T v 7 E2 v,
BRERIE D72, IMQ DOHEFLZ MEIZEWET~ AN TS IZE 0,
When handling the devices, operator must be grounded. Grounded wrist straps be worn and should have at least
1 MQ of resistance near operators to ground to prevent shock hazard.

@ T A ARERVEOELERITEENDT —T L~y hRT7u 7~y MEZHE T — XA WMo TLEE
Uy,
Workbenches where the devices are handled should be grounded and be provided with conductive table and floor
mats.

@ W—7 FL—H =R EDWEREZME D HE, WERLT =AM TIESW,
When using measuring equipment such as a curve tracer, the equipment should also be grounded.

® VHFTEZT25H6. FHITROT 4 vy 7OV =V BIENT A RZEHIMMENDDEFT2D,
HITORRT 4 v THlia T —A LTSN,
When soldering the devices, the head of a soldering iron or a solder bath must be grounded in other to prevent
leak voltage generated by them from being applied to the devices.

@ 71 A ANND B, AR ORIRZ VD 5, HEEFRCT LV IBEET, HFEIREZ LT
<TEZEW,
The devices should always be stored and transported in our shipping containers or conductive containers, or be
wrapped up in aluminum foil.
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11—7 Z0fth

Others

AFITFER S ATV D EER R OEREANT, B EDOSZEL L TURLIZLDT, ZhHICERT S
it b U <X = 0 LHEFTAME, FIRPTAME, £ OMOMER] DR EFREIZ SV Tl — 81582
BNEE A,

Application and operation examples described in this document are quoted for the sole purpose of reference for the use of
the products herein and Sanken can assume no responsibility for any infringement of industrial property rights, intellectual
property rights or any other rights of Sanken or any third party which may result from its use.

Mth I E, BEEOR RICE O TWES R, BRI TR, H 2R TOXKM, SEDORAT
BET DN FERE A, EREOBEIC L VRERE LT, AFFl, kS, Rl BES e 8Lk
WE D EHEOEMEICARNT, FESLV AT A LT REERF M OMHR 21T > T ZEW,
Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and defect of
semiconductor products at a certain rate is inevitable. Users of Sanken products are requested to take, at their own risk,
preventative measures including safety design of the equipment or systems against any possible injury, death, fires or
damages to the society due to device failure or malfunction.

AFICRLES TR EE, —iE e GERERL, S5 WSS, FHIESR 2 &)
RSN Z L E2ERLTE U F9, THMOBIE, WMIAMEREICEA E3 O L DR B
FE W2 LET,
ﬁ“ﬁﬁﬁﬁ%ﬁéﬂé“ (Hsh e & € ORIBIAEE, 2@(E SHELEE, B PhiLsE, &5

BHEE R L) ~OMEM & THRETOBITIT, SRR O~ THAE R O AIRFRICEL £ 7203
ﬁm@i TR E BN LET,
WD TV MEFEMEN BOR S D 4618 (22T Hitas. [ Ohla, EmiERr o7z o D ERIER 2 L)
Wt CEIC L DZEENMENRY A LT ESn,
Sanken products listed in this document are designed and intended for the use as components in general purpose electronic
equipment or apparatus (home appliances, office equipment, telecommunication equipment, measuring equipment, etc.).
Please return to us this document with your signature(s) or seal(s) prior to the use of the products herein.
When considering the use of Sanken products in the applications where higher reliability is required (transportation
equipment and its control systems, traffic signal control systems or equipment, fire/crime alarm systems, various safety
devices, etc.), please contact your nearest Sanken sales representative to discuss, and then return to us this document with
your signature(s) or seal(s) prior to the use of the products herein.
The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability is
required (aerospace equipment, nuclear power control systems, life support systems, etc.) is strictly prohibited.

Wt DT NA A% TR, FREINEFER LAEABERLRET 256, EFREICTT57 1 L
=T AT EOREATO ML Y| BEMEICRE BN LET,
T A L—=T 4 7 LIMEEM AR E I LT D720 B IERED D AN A B L 72 Eh R & 3R
ELTZY ., *JL~“/“’§°/ ARRELDNTEETDHILEEZEVET . T 4 L—T 1 7 %179 BRITIL
—MRANZITEE, Eit, AN EOBKKA P LA FERE, R EOREA LA EET
A%X@%E%ﬁ_ LEABNVLARDHY ET, ZNHDOA MR, BREEED 5 3,
RAMEIZOWT B EET L2LERH Y £,
RIB/RT —F S AR/ T —F A AN IC 1, F DRBBRE BEAIRETOT 4 L—T 1 >
T ORENR, FEMEERECLEZDEF LR ETO TSI ITHES 20,
In the case that you use our semiconductor devices or design your products by using our semiconductor devices, the
reliability largely depends on the degree of derating to be made to the rated values. Derating may be interpreted as a case that
an operation range is set by derating the load from each rated value or surge voltage or noise is considered for derating in
order to assure or improve the reliability. In general, derating factors include electric stresses such as electric voltage, electric
current, electric power etc., environmental stresses such as ambient temperature, humidity etc. and thermal stress caused due
to self-heating of semiconductor devices. For these stresses, instantaneous values, maximum values and minimum values
must be taken into consideration.

In addition, it should be noted that since power devices or IC’s including power devices have large self-heating value, the
degree of derating of junction temperature (T;) affects the reliability significantly.

$i_£ﬁén1m5% DOZTHERICHTZ > T, 2 b ORI OB, M 2 AG e 58
By BnE, 2 OBEITWERR, LR OMUT S 0N T - R R SE I, HHEOE
ECHRWTED Y A7 &2 THRETO BT - TS IZEW,

When using the products specified herein by either (i) combining other products or materials therewith or (ii) physically,

chemically or otherwise processing or treating the products, please duly consider all possible risks that may result from all
such uses in advance and proceed therewith at your own responsibility.

ARFEIFEH S R B G 2 L TR Y £8 A,

Anti radioactive ray design is not considered for the products listed herein.

WA RSN C O, R TEIZED T T M ON T — U B2 A VER A,
Sanken assumes no responsibility for any troubles, such as dropping products caused during
transportation out of Sanken’s distribution network.
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