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SANKEN ELECTRIC CO., LTD. SCM1246MF

1 3 P
Scope
ZOBIEIL, BE AT —ZRTA/NIC SCM1246MFIZOW T 35,
The present specifications shall apply to SCM1246MF.

2 B
Outline

T FEARLEE (A7 VY RIC)
Type Semiconductor IC (Hybrid IC)
M iE RS IR (h T A7 7 —F— /LK)

Structure Plastic package (Transfer mold)

F & EIE AT —ARTAT

Applications High voltage 3-phase motor drive

3 Maxt i KEH (Ta=25C)

Absolute maximum ratings (T,=25°C)

HA Five= Bisk HLAZ ESCE
Parameter Symbol Rating Units Conditions
EIREE v 450 v VBB-LS1,2,3 [
Supply Voltage be Between VBB and LS1,2,3
RIREE (h—) v 500 v VBB-LS1,2,3 ]
Supply Voltage (Surge) DC{Surge) Between VBB and LS1,2,3
IGBT Hi JJifi) = v 600 v Vee=15V, I.=ImA
IGBT breakdown voltage CES Vin=0V
BRI v 2 v | VCC-COMTA
Logic supply voltage e Between VCC and COM
7 —RANT I E R B v 20 v VB-HS(U,V,W)f#]
Boot-strap voltage Bs Between VB and HS (U,V,W)
HIA I (o)
. I A T=25°
Output current (continued) ° 30 =25°C
HIATER (L)
I 4 A Py<l
Output current (pulsed) or > w=ims
ATEE HIN, LIN-COM [#]
—0.5to + ’
Input voltage Vi o+7 v Between HIN, LIN and COM
FO ¥t/ HE FO-COM f#
—0. +
FO terminal voltage Vro 0-5t0+7 v Between FO and COM
OCP ¥ E OCP-COM [H
- +
OCP terminal voltage Vocr 10t0+3 v Between OCP and COM
R 3.0 IGBT 13£+%4Y
BB (26 r— ) o ) oc/w 1L element operation (IGBT)
Thermal resistance (junction to case) R, 40 FWD 1351349
-oF ' 1 element operation (FWD)
— ZyE
fw}f AR Tcom —20 to +100 °C
ase operation temperature
EARIE (ST — ) T 150 -
Junction temperature (IGBT) )
M=
PRAFIRIE Ty 40 t0 +150 °C
Storage temperature
A v 2500 v R 742U — Rl FH AC 1531
Isolation voltage 50 ms FIN to each pin, 1 minute, AC
130704 SSJ-04105 1,18
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SANKEN ELECTRIC CO., LTD. SCM1246MF
4 ERRE
Electrical characteristics
4—1 EXWFHE (Ta=25C)
Electrical characteristics (T,=25°C)
HHE k=2 HIFSAE Value BT LS
Parameter Symbol Min. Typ. Max. Units Conditions
HIAEEPE T _ _ Vec=15V, 3 [l &
ICC 3 mA . .
Logic supply current 3 circuits total
7— MR 1 _ 140 = A | YBHSISY
Bootstrap supply current BS K 1 circuit, HIN=5V
]\jj EE' VIH - 2.0 2.5 Vv VCC:1 SV, Output: ON
Input voltage Vi 1.0 1.5 — V=15V, Output: OFF
S = 1] < =
ANBEEZTY v A e Vi _ 0.5 — \V, Vee=15V
Input voltage hysteresis
[SEQv=
NI I — 230 500 BA | Vee=15V, V=5V
Input current
T —RZ NT v FREIK T #ET ViviL 10.0 11.0 12.0 v | VB-HSIH
Under voltage lock out (Bootstrap) Vuvan 10.5 11.5 12.5 Between VB and HS
A EEIRAR T R BT VuviL 10.0 11.0 12.0 v VCC-COM ]
Under voltage lock out (Logic supply) Vuvin 10.5 11.5 12.5 Between VCC and COM
FO ¥ - H 8- VroL - - 0.5 v V=15V, Vgo=5V
FO terminal output voltage Vron 4.8 — — Rpo=10kQ
AR 1) .,
WEGRRE ) 7 EE Virep 0.46 0.50 0.54 V| Ve=15V
Over current protection trip voltage
1 B ORE PR R
. . t 20 26 — =15V
Over current protection hold time i us Vee
TR THA N . _ _
Blanking time fok 1.65 Hs Vees1sV
J@?M%E%&Uﬁ@l‘/% L/ % l/\,fﬁ TDH 135 150 165
Over temperature protection °C V=15V
activating and releasing temperature ToL 105 120 135
IGBT i /)i £ v 600 . _ v V=15V, [=1mA
IGBT breakdown voltage CES V=0V
IGBT i iR | B B : mA | Ve 15V, V=600V
IGBT leakage current CES Vin=0V
IGBT i J) A1 £ v - N v | Vec15VIe=30A
IGBT saturation voltage CE(sat) ) ' V=3V
FWD ”EEE’}_‘ |3¢T VCC:ISV IF:3OA
— 1. 2.4 ’
FWD forward voltage Ve 0 v V=0V
T—= M A F— R — T &
I — — 1 A =
Bootstrap diode leakage current B 0 H Vr=600V
T— b FA F— NIEEE

. — 1.1 1. I=0.15A
Bootstrap diode forward voltage Vs 3 v =015
T — b FA F— NEFEGT

. . . R 17.6 22.0 26.4 Q
Diode series resistor (Boot Strap) B 7
td(on) - 660 -
. t; — 110 — = -
SN YA KA T TR — — Voc=300V, Vec=15V
Lo o tr 60 ns I=30A, V=05V
High side switching time Inductive 1
taof) — 700 — nductive load
tf - 5 O -
td(on) - 660 -

. e & - 150 - Vpc=300V, V=15V
oY A AL 5T SR tr — 70 — ns | Ic=30A, V=05V
Low side switching time ducti

tacof) — 690 — Inductive load
tf - 50 -
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SANKEN ELECTRIC CO., LTD. SCM1246MF
IN
[ |
| ton Tl w
| | ﬂ : L tdom Lﬁ“
I taton) » ! Itrl y J ! : |
Vo | U o0 90% Y- |
| |
! |
! |
! |
1 f-10%
C | |
! |
|
AA v F TR OEE
Switching Time Definition
4 — 2 HESEENESAE
Recommended operating conditions
HA EiE=2 HELEAE Value LX0A S
Parameter Symbol Min. Typ. Max. Units Conditions
FEREL VBB-LS [#]
— 4
Main supply voltage Voe 300 00 v Between VBB and LS
IR AR PG T
. 13. — 16.
Logic supply voltage Vees Vas 33 6.5 v
%/J\]\jj/\oﬂ/z rl]E tINmin(on) 0.5 7 - s ON pulse
Minimum input pulse width tiNmin(off) 0.5 — — H OFF pulse
INEET v FEA & t o - - .
Dead time dead ' K
FO 7 N7 v 7kt _
FO pull-up resister Rro ! 2 ke
FO 7 N7 v &I+ _
FO pull-up voltage Vro 30 33 v
FO /A Xk 7 Cro 0.001 — 0.01 uF
FO noise removes capacitor
T—harToY -
Bootstrap Capacitor Coor 10 220 uE
v > MR Rs 12 —~ —~ mQ | for [<45A
Shunt resister
RC 7 1 /v 2 it _ —
RC filter resistor Ro 100 Q
RCT7 4 NEFaryTF oW _ _
RC filter capacitor Co 2200 pF
PWM ¥ U 7 &4 ¢ _ _ 20 iz
PWM carrier frequency ¢
4—=3 Tuy s XAT7 7T 5 (1,/3EE)
Block diagram (1/3 circuit)
VB
HS 5VBB
. BootDiI AAA BB ®
o uv uv i K
7| Detect Detect ! LoD
| Logl Level | | Drive i
nputLogic Shift Circuit | ! UV,W
Py h (
= | \
STP [ Drive |
N »| Circuit | ! _J
Py 1
! LS
| Tl o.C. Thermal | |! FRD
_II—_> Protect Protect i )
_____________ &,
MIC
130704 SSJ-04105 318
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SANKEN ELECTRIC CO., LTD. SCM1246MF

4—4 HPER

Truth table
T—F H-side L-side
Mode HINGLINGE Rt IGBT
L L OFF OFF
ER *1 H L ON OFF
Normal L H OFF ON
H H OFF OFF
L L OFF OFF
R H L OFF OFF
TSD L H OFF OFF
H H OFF OFF
L L OFF OFF
EEERNE H L OFF OFF
OCP L H OFF OFF
H H OFF OFF
L L OFF OFF
VCC JHEE *2 H L OFF OFF
UVLO (VCC) L H OFF OFF
H H OFF OFF
L L OFF OFF
VB &L *3 H L OFF OFF
UVLO (VB) L H OFF ON
H H OFF OFF
L L OFF OFF
Yy v hHE T H L OFF OFF
FO (=L) L H OFF OFF
H H OFF OFF

*1:  [AFEIZ T HIN=LIN=H & AJ) L7255503. B TR B I inRe o3 @) =
IGBT (I H-side, L-side $:{Z OFF & 720 7,
In the case where a pair of HIN and LIN signals are asserted at the same time, the shoot-through
prevention feature sets both the high-side and the low-side IGBTSs off.

*2 1 VCCIEEN B DEIHHE IOV TIE, H-side @ IGBT [FIKDALH 73D
Ty VB AJTERERZR UC ON/OFF Z1TWE T (= VEE), —J.
L-side @ IGBT IZ A /)R EEIZIE U C ON/OFF 217\ EF (L-ULE{E),
After the VCC power rail recovers from a UVLO condition, a rising edge of HIN starts driving the

high-side IGBT (edge trigger). On the other hand, after the UVLO condition is released, the input level
of the LIN pins reflects the state of the low-side IGBTs (level trigger).

*3 0 VBIREEN S OEIRZIL, IROLH EAR Y v U5 H-side D IGBT O
ON/OFF ZATWE T (v VEIE),
After the VB power rail recovers from a UVLO condition, a rising edge of HIN starts driving the
high-side IGBT (edge trigger).

130704 S5SJ-04105 4,18
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SANKEN ELECTRIC CO., LTD. SCM1246MF
5 FERAORHE
Mechanical characteristics
HH B ME Value LA ESis
Parameter Min. Typ. Max. Units Conditions

frfHy bors 58.8 _ 78.4 Neem | M3 screw

Mounting torque

JACR T 0 _ 200 pm

Heat sink flatness

Pl _ 118 _ g

Weight

X N R E AL
Measurement point of heat sink flatness Z
N0 nnnnno _nn _ noonnnn _nn  nonnonn-_
0 J]
h
> Qo+t
y
o Il
|6 B = R = [ s R = [ S R S R Sy B =y
<+—|—>
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SANKEN ELECTRIC CO., LTD. SCM1246MF

6 i T-ELsl

Pin Arrangement
25 33 25.° 33,
i ﬁ [ o ﬁ [ o ﬁ [ '
[s]
Marked Side
o 00 00 o
o o) o .
ULL UUUUUU U& UUUUUU ULI UUUUU&. g
24 1 WFES 24 1
Pin Number
‘Jﬁijﬁo% Piﬁjifle /0 FHE Function

1 FO1 IN/OUT | U fHx7—t J1/vvy M v AN S8+ U Phase Fault Output/Shutdown Input terminal
2 OCP1 IN U ¥R IR E A ) 1 Input for Overcurrent Protection (U Phase)
3 LIN1 IN U #H L-side i A F1E BiG+ Signal Input for L-side U Phase  (Active H)
4 COMI1 — U 8 &R (GND)5 1 Supply Ground for U Phase IC

5 HIN1 IN U FH H-side A FI1E B+ Signal Input for H-side U Phase  (Active H)
6 VCCl1 — U il B ()1 Supply Voltage for U Phase IC

7 VBI1 — U #H H-side BEENEPR(+)iH 1 H-side Floating Supply Voltage for U Phase

8 HS1 — U #8 H-side BREHEIR(-)5 1 H-side Floating Supply Ground for U Phase

9 FO2 IN/OUT | vV ABz7=H /vy M oy A 186+ V Phase Fault Output/Shutdown Input terminal
10 OCP2 IN V FHImE TR E A SR Input for Overcurrent Protection  (V Phase)
11 LIN2 IN V #H L-side i A F11E 545+ Signal Input for L-side V Phase ~ ( Active H)
12 COM2 — V8 Hil4HFE IR (GND) 1 Supply Ground for V Phase IC

13 HIN2 IN V #H H-side A S1E B+ Signal Input for H-side V Phase  (Active H)
14 VCC2 — VAE HIEER )% T Supply Voltage for V Phase IC

15 VB2 — V #H H-side BREhENE(+)% 1 H-side Floating Supply Voltage for V Phase

16 HS2 — V 4 H-side BXE)EEIR(-)E 1 H-side Floating Supply Ground for V Phase

17 FO3 IN/OUT W ABzI—H Sy Moy N 18R W Phase Fault Output/Shutdown Input terminal
18 OCP3 IN W FRE B 101 Input for Overcurrent Protection (W Phase)
19 LIN3 IN W FH L-side 48N J1{E Bt Signal Input for L-side W Phase  ( Active H)
20 COoM3 — W FH il 1 )R (GND)i 1 Supply Ground for W Phase IC
21 HIN3 IN W AH H-side ill#E A J315 55 1- Signal Input for H-side W Phase  ( Active H)
22 VCC3 — W HH A AR ()b T Supply Voltage for W Phase IC
23 VB3 — W tH H-side BESE) R (+)% 1 H-side Floating Supply Voltage for W Phase
24 HS3 — W FH H-side BREHEJR ()T H-side Floating Supply Ground for W Phase
25 VBB — AN =R E TR ()5 Positive DC Bus Supply Voltage
26 W — W H 71 Output for W Phase
27 LS3 — W AN =4 B IR () 1 Negative DC Bus Supply Ground for W Phase
28 VBB 3k — AN =B EIF(+H) 5T Cut-pin (Positive DC Bus Supply Voltage)
29 \% — VA H i Output for V Phase
30 LS2 — V ¥4V =4 EIR ()R Negative DC Bus Supply Ground for V Phase
31 VBB * — AN =BT ()51 Cut-pin (Positive DC Bus Supply Voltage)
32 U — U8 H 751 Output for U Phase
33 LS1 — U FEA VN —J IR (-1 Negative DC Bus Supply Ground for U Phase

*: Cut pin
130704 SSJ-04105 618
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SANKEN ELECTRIC CO., LTD. SCM1246MF
7 & R
Typical application circuits
._(\(31)
Vee Bootp \an e A r
_T_ . 2 !
b > uv uv '
ZD_/ Detect Detect !
a - I FRD
Input Logic > Level Drive n
Shift Circuit |
i |riU|t | U,\(32)
hd | \/
Drive !
Circuit |}
0.C. Thermal i FRD (33)
Protect Protect : _<
P S é____: LS1
MiIC1
(28!)I
>
> uv
[ Detect Detect
()] FRD
—_— Input Logic Level | | Drive
@) Shift Circuit (29)
5 C O
c Drive
(e Circuit
)
FRD| (30) )_‘
LS2
(25)
J
VBB
" | Detect Detect i
_ i | FRD
Input Logic Level Drive :
Shift Circuit ! (26)
Py )
v 1 S/
ST M o Drive [} w
"1 circuit i - ZZ+
INT ! Cs
o.C. Thermal | | 1 FRD (27)
I‘b Protect] Protect ' >_0
e +—'MmIc3 153
A/D 1
DRS% Rs%
CcoOM L g
1 ¥y~ MO B
Typical application utilizing one shunt resistor, Rg
130704 SSJ-04105 7,18
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SANKEN ELECTRIC CO., LTD. SCM1246MF

JEHEEE DWW T OIS

Cautions for Typical application circuits

SRENEAPIIE T 5720 LS 225 COM MIEFIREZRIR Y Bl 2 < LT 23V, +o 02 < TERWIEEITIE,
LS-COM T @8 & A A4 — N Dgs Z#ft L T2 &0,
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 Drg between LS and COM.

Y —UEEIC L ARELEERET D7D, B2 T 2 EWHNT 0.01p~1uF A F N2 T % Co B 15 T< 72
YA

To prevent surge destruction, put a 0.01-1 uF snubber capacitor Cg in parallel with the electrolytic capacitor.

= DBIFIC L ABEE B IET A T2 512, VCC-COM I 18~20V DY = F— X A4 F— R ZD #8352 & ZHEEE L

=7,
It is recommended to insert an 18-20 V Zener diode ZD between VCC to COM to prevent surge destruction.

s P —VEEICLDEEEZPIIET 5729112, VCC-COM 8 LT VB-HS i 0.01u~0.1pF EF I v 7 ar T o4 Cp

EEEHRTHZ AL E T,
It is recommended to insert a 0.01-0.1 pF ceramic capacitor Cp VCC to COM and VB to HS to prevent surge malfunction.

<RI Y ¥ o MEFIRs ORBEIC o —/"2 T 4 15 (RC 7 4 V& JEHBEIEGIO R, Co) ZHERT HERIT, £D
EEHIE 0.22us L & 725 X ISR FF LT 2 &V, IPM @ OCP [ NERICIE T V% (1.65us (typ)) SA-TED
FT DT, 0.22us BLED T 4 VZITRIE LT, BHEIIZ X D IPMBEEIZ SR A D AREMEA H Y 50T, I
HESW,

When the low pass filter (RC filter, Ro, Co in typical application circuit) is connected to the shunt resistor Rs for current detection,
the time constant should be set to be 0.22 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 0.22 us or longer since the filter (1.65 ps (typ)) is incorporated in the
OCEP circuit of IPM.

Foﬁ% X, INT TP R BE O A RAREH 2T oY Cro #EHEL T EE, EMEFMICILFOE
IR (26ps (typ) DAL ET, ZDOMIZ IPM ~D AJJ$E5 OFF TE 25 X 5| FO %513 MCU OF| Y iAZ

A= FMINT)EHEHET D LI LTI,

The pull-up resistor Rgg and the capacitor Cgq for noise reduction should be connected to the FO terminal. The FO signal is output

only in short time (26 us (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.

130704 S5SJ-04105 818
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SANKEN ELECTRIC CO., LTD.

SCM1246MF
8 TREEENERFD X A LF v — |
Timing chart of protection mode
8 —1 UVLO#I{EZ A LF ¥ — b
Timing chart of UVLO protection
—  Hside—Driver /0 Timing Diagrams
HIN
LIN ——
UVHH
UVHL—S——  —
_ * UVLOFRRR % DI H EMYI YO TRE—F
VB-HS * Start from positi_\fe edge afterJU/VLO release.
HO
LO —
* Hside-UVLORF[LFOH H7zL
FO * No output at H-side UVLO
*HINELIN X E 48
*VCC=15V *HIN and LIN of the same phases
— Lside-Driver I/0 Timing Diagrams
HIN ——
LIN
Wi~  — UVLH
* UVLOMERRIE T IS L TEIE
VCC * LO start after UVLO release.

HO ——

LO

FO

*HINELINIZ R4
*VB-HS=15V *HIN and LIN of the same phases
130704 SSJ-04105 9,18
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SANKEN ELECTRIC CO., LTD.

SCM1246MF

8 —2 STPEMEX A LF ¥ — b

Timing chart of Shoot Through Prevention

— Shoot Th

HIN

rough Prevention

LIN——

VCC

HO

*VCC,VB-HS=15V

LO—

*HINELINIE F4E

*HIN and LIN of the same phases

8 —3 TSD#fES A LAF v— b
Timing chart of Thermal Shut Down

—— Thermal shut down

HIN

LIN

Tmic

HO

LO

i

FO

| * TSDRRRR IR SIS TEIE

© % HO and LO start after TSD release.

*Tmic:MICO;RE
*Tmic: Temperature of the MICs

*HINELINIZR48
*HIN and LIN of the same phases

130704

S5SJ-04105
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SANKEN ELECTRIC CO., LTD.

SCM1246MF

8—4 OCPEMEX A LF ¥— |

Timing chart of Over Current Protection

HIN

— Over Current Protection

*HINELIN(Z E4E

*HIN and LIN of the same phases

LIN -----
LO
* OCPERR A NIERITIELTEIME
* HO and LO start after OCP release.
VtriD
(0.5V TYP) \//\ \
oop —| .
i BlankingTime
- — X (1.65us typ) - <~
BlankingTime Delay BlankingTime
(1.65us typ) (0.3us typ) (1.65us typ)
FO
26us(typ)———>

130704
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SANKEN ELECTRIC CO., LTD. SCM1246MF

9 4

Package information

9—1 B, ik

Package type, physical dimensions

c c
© | 8xP5. 1=40. 8
o |
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1.2 0.2 —
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5 g
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A, AR SCM1246MF
Type Number
B. oy &R
Lot Number
B1XTF PR T —HMT %3, 47 #EA
1st letter The last digit of year 3rd & 4th letter  day
2T H 01~31
2nd letter Month 01 to 31: Arabic Numerals
1~9 : 77T LS S vl
1 to 9: Arabic Numerals Sth letter  discrimination
10:0, 11:N, 12:D A~Z
O for Oct., N for Nov., D for Dec. AtoZ
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SANKEN ELECTRIC CO., LTD. SCM1246MF

9—2 4@l

Appearance

A, G, BRERIEETHD Z &,

The body shall be clean and shall not bear any stain or rust.

9—3 xR
Marking

BRIIARI, A RO R v NEBSEZPR, DORGITHARE O L—F—THEAIT 5 Z &,
The type number and lot number shall be clearly stamped by laser on the body so that cannot be
erased easily.

130704 SSJ-04105 13,718
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SANKEN ELECTRIC CO., LTD. SCM1246MF

10 fifefttk

Packing specifications

10—1 AT 4 w7
Stick

AT 4 v 7A SCM—A
Stick type SCM-A

41 ./ )
X AT 4 v 7 ORI T LB Ry s$—

A rubber stopper is provided on both ends of stick

XGENC 1 OfEl (k1 OfEAD)

10 pieces in X direction (Maximum 10 pieces in one stick)

10—2 FUR—/L5
A corrugated carton

Y Fmiz 551

5 sticks in Y direction

Z I8N 5 Bt

5 sticks in Z direction

10X5xX5=250f0 (&K
10 pieces x 5 x 5 =250 pieces (max)

130704 SSJ-04105 14,718
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SANKEN ELECTRIC CO., LTD.

SCM1246MF

10— 3 fulmE
Packing label

B D AT OB TR 2 BE (3 5,

The following information is included on a packing label.

1) SZiEES

Internal order number
2) Syl

Number of times on partial shipment
3) BTt

Customer name
4) EHEE

Customer’s P.O. number
5) HfbinE

Customer’s part number
6) 4

Sanken part number
7) H

Delivery date
8) FEikH

Shipping date
9) HiffEL

Quantity to be shipped
10) F%k

Number of box
11) JEPE[E : MADE IN JAPAN

The country of origin: MADE IN JAPAN

12) RoHS &4 xtics
RoHS Directive Compliance

foxiZ o)

I

ROHS & 1 A4

SHERY

A

nizH

g

fiE

e

T[RER

it

AR

E'HAD'E N JAPAN

[

FT R, ()

048-478-2519

VIR R B AL

130704
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SANKEN ELECTRIC CO., LTD. SCM1246MF

11 #EHEoESE

Cautions and warnings

/N i EDHE CAUTION / WARNING

REREE, FFEMRA EOIRY FNFTIEIC L > THMEEEZ BRI ZR L 20 F30 T, EFFHICHES
NETELIBBEOWEZLET,

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

11—1 8 EOEEFHE
Cautions for Storage

@ (RAFERELIE, WIR(5~35°C), FR@A0~75%) TR EE L, MRS OIIEE AL O KX 7ol 43 ) T
<TEEvy,
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.

@ JERNMT AFEOHRA ANRIEE LR VEERODIZ2NEFT CES Bt 2B T Z S0,

Avoid locations where dust or harmful gases are present and avoid direct sunlight.

@ EMWHEELEZLoE, HARMERMATHESR) — FOEZIZOWTHEHEBRL TS0,

Reinspect for rust in leads and solderability that have been stored for a long time.

11 —2 Fptemd, B0 EoiEEEm

Cautions for characteristic Tests and Handling

® TARAE THIERA LT O BAIL, WERNLOY— VEEORM, #TH 3 — F ORI
4y THEE LS E IV, EERSU LORIETENT T ZE 0,
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 H#HEBERRDAT by

Screwing torque

@ HKEDAHT by X 58.8~78.4Ncm (6.0~8.0kgf:cm) & LT F &V, £72fd T oBsizix, 8 &>
g EDRICEY (V) a—r T ) —REERS) BRVEIICLTLEIN,
The torque of screwing to the heatsink shall be 58.8 to 78.4 N-cm (6.0 to 8.0 kgf-cm).
When screwing, there shall be no foreign substance between the product and the heatsink, except for silicone
grease.

11—4 BEMY) a—r7 ) —2% THAOBROEER
Remarks in using silicone grease for a heatsink

@ KRG ZBBBIEBST T Y a—r 7 ) =2 THERT BT, @S BA LTI, LEL
FICBAAT 2 2 &%, EERSHEINAD Z &0 £7,
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.

@ HRMOKBAMI Y a— 7 —RIREMFELET L e vEHhBET, BEDREELSEET,
FED/NS (FEV) BB Y a—0 7Y —2(F, ERIEDIEHCE—V IR 7 v 7 OFR L 72
DET,

Volatile 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.
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SANKEN ELECTRIC CO., LTD. SCM1246MF

WAL T, BMICEBE G ROTROBBAV Y a— 7 ) =22 R L TBY £,
Out recommended silicone grease for heat radiation purpose, which will not cause any adverse effect on the product
life is indicated below:

ihts Type A =T —4 Suppliers
G746 EbF L R Shin-Etsu Chemical Co., Ltd.
YG6260 FALVT AT NN T =< AT T Momentive Performance Materials
LR e Dy XA RIEA holing Inc.
SC102 WlL-Fya—=27 () Dow Corning Toray Co., Ltd.

11—5 FHfT7HE
Soldering

@ HAMTOBIL, TREHUNTTE A72TERMICEEL T2 L5, TEELS 20,
When soldering the products, please be sure to minimize the working time, within the following conditions.
+260+5°C 10 sec.
- 380+10°C  Ssec. (CEHITC)
Soldering iron
ERMAFITREAELY 15mm D& ZAETLET D,

At a distance of 1.5 mm from the main body of the Products

11—6 EFEKMIEENSIED D OBPIEE

Considerations to protect the Products from Electrostatic Discharge

@ T A ZERVE S HEIFE. AET =22 WMo TSV, AMET =TV XA M A FT v 7 EEZ I,
EEIIEDTZ0 . IMQ OIEPLZ AMEIZIEWVAT~AN T EE W,
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.

O TN AERYVWMIMELEBITEEDT —T L~y b7 T vy MNEFEET — 25> T X
vy,
Workbenches where the devices are handled should be grounded and be provided with conductive table and floor
mats.

@ V-7 =¥ —REOMEREMHEIHE, WERLT —ZAZM-o T ZEW,
When using measuring equipment such as a curve tracer, the equipment should also be grounded.

@ tHMTEZTHHE, FHITROT 4 vy IO ) — 7 EENT A ZZHMEND DA T2,
HITORRT 4 v TlET = AL TIEEW,
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.

@ A AEANDSEREL, BALIFORBE LI H7, HEMRRCT L
TLIEENY,
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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SANKEN ELECTRIC CO., LTD. SCM1246MF

11—7 FDih

Others

AREFEICEH SN TODEEG R CEREENL, R EOSEL L TORLEZLO T, ZROHIZERT 2
Berb b U XS =38 0 LEFTAHE. ANPTEHE., € OMOMER DR FRBIZ OV TRLIx— U E T %
BHNEHEA,

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.

BAAE, BEMEOM LICEZEO TWE T8, AR T, 2R TOXRM, SbEoFEAE Tk
JoNERA, SMEOBIRICEI D FERE LT, AFFi, KEF, 2 RBESE e gL s TR0
£, HEHEOEMEITNNT, HERLV AT A ETHAREERFROMHEREIT> TIIEE N,
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.

AFICRBS N TV RGE, —fRE TS (FERS, FEMG, BERRES, SHUMES 2 L)
SN Z 2B L TEY £, THHOBIT, MIAEREFICESA £/ o L TR % B
FE N2 L ET,

EVMEREMEN R S HEE (Hiktss & 2 OfIHEEE . 22BE SHIEEEE, B -BhjlgksE, &/
WRLEER L) ~OMEH 2 THETOBITIE, 3 UAERER 0~ TR R O AR E IS B4 7203
O F, ZERAZBEOWZ LET,

WD T MERMEN EOR SN D 2618 (Z2Tiilas. R Afl, AR O 720 OEREER 2 &)
WD SCEIZ L DB EREORVER L2 T ZE W,

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.

WA DT NA 2% THEH L FEINEEN LSRR AR 256 EREICHT 2T 1 L—
TA TR EORETOPITEY . BEREICRESCEENZLET,

T A L—T 4 7 LIHMEEME R R E TR LT 700 A ERKE A D B 2 BRI L 7o B R 2 3%
ELTZD Y= ) A ARECONTERT DL EEVET T4 L—T 1 V%47 5 BRITIT,
—RENZITEE, B, EHREOERAA M LA, FFRE, MER EOREEA LA EET
NAZADHCHBIZ L D2BA N ARHY ET, ZNHDR ML AL, BREREED 5V I35 K,
B/MEIZOWTHERT 2 LENH Y £,

18BN T =TS ALY =T AN IC 1 E, HEERDPRE SEAMIRET)OT 4 L—T 4~
T OREN, FEMEEZREERADERLERYETOTESICIMELS7ZE0,

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.

A H SN TOL-ED ZHAICH 2> T 2 b ORI ORS, - M 2 8 DE 258,
BT, 26 OREITWERRY, {LFRIE OMAT SO L - AR A ST A1, EHE 0BT
RNTEDY 227 % THREO BT > TIEE W,

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.

AEICRH S N B I B G 2 L TR Y £ A,

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

WAL T ORI, BETE FAIC L D b T 7 TN TR — LA B E 4 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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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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