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SANKEN ELECTRIC CO., LTD.

SCM1561M

1 J6 AP
Scope

ZOBEIL, BE AT —FRTA/NC SCM1561MIZ OV Tl 9%,
The present specifications shall apply to SCM1561M.

2 M
Outline
Gl HEAERREI (T VY RIC)
Type Semiconductor IC (Hybrid IC)
HEiE BEE LM (T 27 7—F—/LR)
Structure Plastic package (Transfer mold)
3 BEZMHE—ZRTA4T
Applications High voltage 3-phase motor drive

3 #HEkf I RER (Ta=25%C)
Absolute maximum ratings (T,=25°C)

HH R Birk HAL ESis
Parameter Symbol Rating Units Conditions

EREL v 450 v VBB-LS1,2,3
Supply Voltage e Between VBB and L.S1,2,3
FBIREE (—) v 500 v VBB-LS1,2.3 [
Supply Voltage (Surge) DC(Surge) Between VBB and LS1,2,3
IGBT i 77ifi £ Vers 600 v V=15V, I.=1mA
IGBT breakdown voltage Vin=0V
HEEIREGIE v 2 v | VECCOM
Logic supply voltage ¢ Between VCC and COM
7= A5 7 HHE IR E v 2 y | VBHSUVWH
Boot-strap voltage BS Between VB and HS (U,V,W)
Hi R (o) 0
Output current (continued) lo 10 A Te=25°C
H & (L)
Output current (pulsed) Tor 20 A Py=lms
AN EIE HIN, LIN-COM [#]
Input voltage Vin 051047 v Between HIN, LIN and COM
FO ¥ FO-COM f#H
FO terminal voltage Vro 051047 v Between FO and COM
OCP 3 £ OCP-COM [#]
OCP terminal voltage Vocr 10105 v Between OCP and COM

R 6.0 IGBT 137V
BB (B2 - — R[] < oC/W 1 element operation (IGBT)
Thermal resistance (junction to case) R. 6.5 FWD 1%V

oF ) 1 element operation (FWD)

EEr— AR o
Case operation temperature Tcon 30t +125 c
BEARLIE (/57— ) N 50 o
Junction temperature (IGBT) )
PRAvi Tag 40 to +150 °C
Storage temperature 8
R v 2500 v | EmIU—FEmTH AC 1557
Isolation voltage 150 s Backside to each pin, 1 minute, AC

151224
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SANKEN ELECTRIC CO., LTD. SCM1561M
4 AR
Electrical characteristics
4—1 BEXHFE (Ta=25%C)
Electrical characteristics (T,=25°C)
HA Gz KRB Value HAL eSS
Parameter Symbol Min. Typ. Max. Units Conditions
il E U I . 3 . mA Vee=15V, 3 [EEA &
Loglc supply current cc 3 circuits total
EE' _

EER/ZEERYN _ - VB-HS=15V
Bootstrap supply current as 140 nA 1 circuit, HIN=5V
ANTTEE Vi — 2.0 2.5 v V=15V, Output: ON
Input voltage Vi 1.0 1.5 — V=15V, Output: OFF

S = 1] 2 =
AJJEBEERTY /.thaa Vi _ 0.5 — v V=15V
Input voltage hysteresis
ANJJER _ _ _
uput outrent I 230 500 BA | V=15V, V=5V
T— A Ty TERK T REEE VuvaL 10.0 11.0 12.0 v VB-HS ]
Under voltage lock out (Bootstrap) Vuvan 10.5 11.5 12.5 Between VB and HS
HEEEPUR T R EE Vuvie 10.0 11.0 12.0 vy | yec-comE
Under voltage lock out (Logic supply) Vuvin 10.5 11.5 12.5 Between VCC and COM
FO ¥ H /18T VroL - - 0.5 v V=15V, V=5V
FO terminal output voltage Vron 4.8 — — Rro=10kQ
BERAL | ) > 7 BIE Vire 046 | 050 | 054 V| Veeslsv
Over current protection trip voltage
1 B R DR R _ _
Over current protection hold time i 20 26 Hs V=15V
TR TEA A _ _ _
Blanking time ok 540 s V13V
Y=~y hFTY
R OMiRRS: L& VME(*1) Ton 135 150 165 . B
Thermal shut down ¢ Ve 13V
activating and releasing temperature Tor 105 120 135
IGBT Hi Jyifit /& v 600 _ _ v Vec=15V, I=1mA
IGBT breakdown voltage CES V=0V
IGBT i /)i I - _ | ma | Vece=15V, V=600V
IGBT leakage current CES Vin=0V
IGBT /a7 E v _ 17 29 v V=15V, Ic=10A
IGBT saturation voltage Chlet) ' VIN=5V
FWD JIHEERE T _ Vec=15V, I;=10A
FWD forward voltage Ve 17 2.2 v V=0V
T—= " A F— R — T & - _ _
Bootstrap diode leakage current s 10 nA V=600V
T — M F A A — RIAEE
. — 1.1 1.3 \' I=0.15A
Bootstrap diode forward voltage Vs F
7 — N A A — FEFIHET
. . . R, 17.6 22.0 26.4 Q
Diode series resistor(Boot Strap) B 7
td(on) - 700 -
. t; — 100 — = =
NAFA RAL o F 2 TR — — Yo300Y, Voc=o¥
Hich sid itchi " t 85 ns IC—IOA, VIN—OHSV
1gh side switching fime taofty — 1070 — Inductive load
t; - 90 -
td(on) - 7 1 0 -
B—H A KA v F o SR - - 129 - Voe=300V: Vecm15V
. . . . t - 105 - ns IC:1 OA, VINZOHSV
Low side switching time .
taom — 1010 — Inductive load
tf - 95 -

*1: MICOIRETHY, RU—F v 7ORETIEIH Y A,
Not the power element temperature but the pre-drive IC temperature.
HPIRFETIE MIC & NT —F v TOREEPKE 25D T,
However, the difference of temperature between MIC and Power Chip would be getting increasing,
we do not guarantee for the thermal destruction using this method.

Z ORERE CABIE LA RIET 5 b D TiEH Y FH A,
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SANKEN ELECTRIC CO., LTD. SCM1561M

IN
\ -
! ton N |
! VAN
L teom | e Il !
Vee ! I —-90%
T
I
|
|
10%

AA F v TR O ERE
Switching Time Definition
4 — 2 HELREhESIE

Recommended operating conditions

HA iR HESEAE Value LX0A ESGs
Parameter Symbol Min. Typ. Max. Units Conditions
TEREL VBB-LS [#]
. — 300 400 \'
Main supply voltage Voe Between VBB and LS
P E C
I R Veo Vs 13.5 — 16.5 \%
Logic supply voltage
&/ NATT 0 A MG tiNmin(on) 0.5 - - s ON pulse
Minimum input pulse width tiNmin(off) 0.5 — — K OFF pulse
777 J£(HIN,LIN,FO) Vi 0 - 55 v
Input voltage )
AMEET Y REA A . 10 B B S
Dead time dead ) #
FO 7' V7 v 7 _
FO pull-up resister Rro ! 22 K
FO 7V7 v 7 EHE
v 3.0 — 5.5 v
FO pull-up voltage Fo
FO /A AfpEarT 4 C 0.001 _ 0.01 F
FO noise removes capacitor fo ) ) H
T—brarFoh
. 10 — 220 F
Bootstrap Capacitor Croor H
>y~ MM Rg 27 — — mQ | for [<20A
Shunt resister
RC 7 1 V7 #H0 _ _
RC filter resistor Ro 100 Q
RCT7 B avT o _ _
RC filter capacitor Co 0.01 uE
PWM v U 7 JE £ _ _ 20 e
PWM carrier frequency ¢
— yE =
B — AR Tetop) B B 00 o
Case operation temperature

4—=3 Tuy s XAL7 775 (1,/3HEK)
Block diagram (1/3 circuit)

)VBB
‘ ootD"I LS s
_______________________________ !
.| uv uv !
j "| Detect Detect !
etec etec : 1RD
Inout Logi Level | | Drive T
nput Logic Shift Circuit | ! UV,W
Y h I'e
= | \{
STP [ Drive |
] »| Circuit | !
— J
1
: Ls
| o.C. Thermal | | ! FRD
_lr Protect Protect i )
. s P—
MIC
151224 SSJ-04798 318

61426-01



SANKEN ELECTRIC CO., LTD. SCM1561M

4 —4 HEEE

Truth table
N H-side L-side
Mode HIN | LIN IGBT IGBT
L L OFF OFF
EH *1 H L ON OFF
Normal L H OFF ON
H H OFF OFF
L L OFF OFF
==y NFT H L OFF OFF
TSD L H OFF OFF
H H OFF OFF
L L OFF OFF
N EERAN S H L OFF OFF
oCP L H OFF OFF
H H OFF OFF
L L OFF OFF
VCC JBEE *2 H L OFF OFF
UVLO (VCC) L H OFF OFF
H H OFF OFF
L L OFF OFF
VB BiEE *3 H L OFF OFF
UVLO (VB) L H OFF ON
H H OFF OFF
L L OFF OFF
Ty RE T H L OFF OFF
FO (=L) L H OFF OFF
H H OFF OFF

*1

*2

*3

[FIAHIC T HIN=LIN=H Z AJ) L2355 6103, BT R B I ERED @) &
IGBT |3 H-side, L-side £(Z OFF & 720 £,

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 IGBTs off.

VCC D> D DE IR IOV TIE, H-side @ IGBT (XKD H B = v
235 AFTEHELIZ NG UC ON/OFF 2170 E 4 (= v PElfE),

—J5. L-side ® IGBT IZ A JJFH#ELICE U T ON/OFF #4TWE T (L-ULEE),
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).

VB I D OEIFHE L, WROLE LY = v U736 H-side O IGBT O
ON/OFF ZATW &7 (= 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).

151224

SSJ-04798 4,18




SANKEN ELECTRIC CO., LTD. SCM1561M
5 BEIRAY R
Mechanical characteristics
HA HitsE Value LA ESE
Parameter Min. Typ. Max. Units Conditions
ﬁﬁﬁ. kA7 58.8 - 78.4 N-cm M3 screw
Mounting torque
TR A _
Heat sink flatness 0 200 Hm
o _ _
Weight 108 £
OB R L
Measurement point of heat sink flatness
00 nnonon an  nononn A0 nnonnn
o
[e] [¢]
D) C 4
o) o)
[e]
|5 R N R S R S R S R R B S S
« | >
ot =
151224 SSJ-04798 5/18
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SANKEN ELECTRIC CO., LTD.

SCM1561M

6 i Al
Pin Arrangement

25 33
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Marked Side

o] (ol e]

00 ]

mFES 24 1
Pin Number

1 FO1 IN/OUT | U #8zI-H Si/vvy M oy A1+ U Phase Fault Output/Shutdown Input terminal
2 OCP1 IN U FHIE &R A 701 Input for Overcurrent Protection (U Phase)
3 LIN1 IN U 8 L-side A JIE 501 Signal Input for L-side U Phase  ( Active H)
4 COMI1 - U 8 it FE IR (GND)¥ 1 Supply Ground for U Phase IC

5 HIN1 IN U fH H-side ill#E A J315 555 1- Signal Input for H-side U Phase  (Active H)
6 VCCl1 — U 8 () Supply Voltage for U Phase IC

7 VB1 — U #H H-side BRENEJH(+)5 1 H-side Floating Supply Voltage for U Phase

8 HS1 — U #H H-side BRENE IR ()51 H-side Floating Supply Ground for U Phase

9 FO2 IN/OUT | V #8zI-H Sy/vvy M oy A i+ V Phase Fault Output/Shutdown Input terminal
10 OCP2 IN V FHE R E A Input for Overcurrent Protection  (V Phase)
11 LIN2 IN V #H L-side #0111 B+ Signal Input for L-side V Phase ~ ( Active H)
12 COM2 — VAE I ER (GND)ﬁﬁ"”ﬁ% Supply Ground for V Phase IC

13 HIN2 IN V #f H-side il A 1155 Signal Input for H-side V Phase  ( Active H)
14 VCC2 — VAR IR ()T Supply Voltage for V Phase IC

15 VB2 — V #8 H-side B¥E) IR (+) 1 H-side Floating Supply Voltage for V Phase

16 HS2 — V #8 H-side B¥&E) IR (-1 H-side Floating Supply Ground for V Phase

17 FO3 IN/OUT | W fHz7=H J1/v49 M o AN+ W Phase Fault Output/Shutdown Input terminal
18 OCP3 IN W AR B R R ) Input for Overcurrent Protection (W Phase)
19 LIN3 IN W #H L-side #IfE1 A F11E B+ Signal Input for L-side W Phase  (Active H)
20 COM3 — W AH il 8 YR (GND)Yii 1 Supply Ground for W Phase IC
21 HIN3 IN W #H H-side il A1 5w+ Signal Input for H-side W Phase ~ (Active H)
22 VCC3 — W AR I EIR ()i T Supply Voltage for W Phase IC
23 VB3 — W FH H-side BXHEhE IR (+)v 1 H-side Floating Supply Voltage for W Phase
24 HS3 — W FH H-side BRE) &I (-1 H-side Floating Supply Ground for W Phase
25 VBB — AN =P AR ()1 Positive DC Bus Supply Voltage
26 W — W 1 Output for W Phase
27 LS3 — W AN =4 EEJR ()1 Negative DC Bus Supply Ground for W Phase
28 VBB :k — AN =P EIR()E 1 Cut-pin (Positive DC Bus Supply Voltage)

29 \ — VA W Output for V Phase

30 LS2 — W AN =HEE IR ()1 Negative DC Bus Supply Ground for V Phase
31 VBB % — AN =PI 1 Cut-pin (Positive DC Bus Supply Voltage)

32 U — U F H s+ Output for U Phase

33 LS1 — U FA /N B ()51 Negative DC Bus Supply Ground for U Phase

*: Cut pin
151224 SSJ-04798 6,18

61426-01




SANKEN ELECTRIC CO., LTD. SCM1561M
7 SRS
Typical application circuits
. ( \(31)
Vee BootD Rs ) r
1 T
uv uv !
ZD 1, Detect Detect !
4 1
4 Input Logic Level | | Drive . FRO
Shift Circuit |!
i |rim | UI\BZ)
hd ] A\ 4
STP Drive !
Circuit |}
!
o.C. Thermal | | FRD (33)
Protect Protect : _C >_
______________ P E—— — LSy
MiIC1
(28,)
BootDi'I A A Ra ° [
[ uv uv i
[ 7| Detect Detect !
g Input Logic Level NN Drive i FRD
o shift Circuit |1 (@9) )_4:@
| - ¢ : {
E ST M Drive ! v
(@) Circuit ||
o i
i i FRD| (30)
1 —< )
i Ls2 -
""""""""""""""" MIC2
(25) L
BootDi Rg VBB é
. 2 !
yl UV | uv : J
Detect Detect : |
(21) - : FRD
Wt o e T e [T e | -
WV L — O
3 ST M > Drive |} w N
Circuit | -
INT o : C
VFO : S
o.C. Thermal | | 1 FRD (27)
Reo I) Protect| |Protect | |1 Ls3 )_0
3 I e NANN W — i
A/D i) MIC3
Ceo0 =/ Co o DRS% s %
com 11 :
1% v Mt 5o EEEE]
Typical application utilizing one shunt resistor, Rg
151224 SSJ-04798 718
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SANKEN ELECTRIC CO., LTD. SCM1561M

JSAEKIC DWW T OEESIE

Cautions for Typical application circuits

ARENEZ P IE S 27280 LS 225 COM RIEFTREZRIR W Bl 2 < LT 28 W, FoICili 2 < TERWEAITiE,
LS-COM MIZ @ & A A4 — N Dgs Z#EfE L T 72 &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 Dgg between LS and COM.

= VBEEICLDBBEEBET B0, BT W LN 0.01p~1uF A F 35 o9 Co B £ T 72
AN

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

W —VEBIFIC K DWEEAP T A 72912, VCC-COM [T 18~20V DY = F—&F A F— N ZD %5 2 L ZHR L
ij‘o

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

< —UBIEIC L AREIEEBAIET A 72912, VCC-COM il L OV VB-HS 2 0.01p~0.1pF EF7 I v 7 27 % Cp

EHHRT D EAMEELE 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.

BRI ¥ > MEFIRgDBEIC o —/ AT 4L Z (RC 7 4 NMZ, GHAFIEEIO Ry, Co) ZHERT BERIC. D
REEENT 1.0us LT & 7205 X IZERFH L TL 72 &0y, IPM @ OCP [BIENIIZIE 7 4 /L% (540ns (typ)) BA->THRY &
TOT A0us L D7 ¢ W HITERE LT-a MBI XL D IPM BHEIC SRR D AR H 0 £3, THEET IV,
When the low pass filter (RC filter, R, Co in typical application circuit) is connected to the shunt resistor Rs for current detection,
the time constant should be set to be 1.0 us 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 us or longer since the filter (540 ns (typ)) is incorporated in the
OCP circuit of IPM.

Foﬁ% X, TAT v TEPI R BEO /A ABREH LT Y CroaREL T EE N, itL@mﬁ’iFO%
iﬁ%ﬁ(%mawpwﬁmﬁbii ZOMIZ IPM ~D A FESH OFF TX % L 9, FOEHIEL MCU OFI Y iAA
A= FINT) L BT D2 L OICLTFEN,
The pull-up resistor Rig and the capacitor Cgq for noise reduction should be connected to the FO terminal. The FO signal is output
only in short time (26 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.

151224 SSJ-04798 818
61426-01




SANKEN ELECTRIC CO., LTD. SCM1561M

8 IRAEBIERFD Z A £F ¥ — b

Timing chart of protection mode

8 —1 UVLO @ifE# A LF ¥ — b
Timing chart of UVLO protection

—  Hside—Driver /0O Timing Diagrams
HIN
LIN——
UVHH
UVHL =S _— |
_ * UVLORZRR DI B ENY Ty O TRE—F

VB HS * Start from positive edge after UVLO release.

HO

LO —

/ * Hside-UVLORF(ZFOH 7zl
FO * No output at H-side UVLO
*HINELINIZEIHE
*VCC=15V *HIN and LIN of the same phases

— Lside—Driver I/O Timing Diagrams

HIN——
LIN
UVLL i7 UVLH
* UVLORERRIE HIIGC TEYE
VCC * LO start after UVLO release.
HO—
LO
FO J

*HINELINIZE]4E
*VB-HS=15V *HIN and LIN of the same phases

151224 SSJ-04798 9,18
61426-01




SANKEN ELECTRIC CO., LTD.

SCM1561M

8—2 STPEIMEXY A LT ¥— L

Timing chart of Shoot Through Prevention

HIN

Shoot Through Prevention

LIN——

VCGC
VB

HO

*VCGC,VB-HS=15V

LO——

*HINELINIE R4

*HIN and LIN of the same phases

8 -3 TSD#MESA LF ¥ —h
Timing chart of Thermal Shut Down

—— Thermal shut down

HIN

LIN

Tmic

HO

LO

|

i

FO

- * TSDRRERTE S 1ZIG L TR
* % HO and LO start after TSD release.

*Tmic: MICO ;R E
*Tmic: Temperature of the MICs

*HINELINIEE]4E
*HIN and LIN of the same phases

151224

SSJ-04798

1018
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SANKEN ELECTRIC CO., LTD.

SCM1561M

8—4 OCP#MEX A LFv¥—h

Timing chart of Over Current Protection

o[

— Over Current Protection

*HINELIN(E E]48

*HIN and LIN of the same phases

LIN -----
o] | |
LO
* OCPREPR A NHERITISCTEIME
* HO and LO start after OCP release.
Vg /\
(0.5V TYP) \//\ \
ocP— | 2
BlankingTime
— — K= (540ns typ) — K—
BlankingTime 3 Delay BlankingTime
(540ns typ) (0.3us typ) (540ns typ)
FO
26us(typ)——>
151224 SSJ-04798 11,718
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SANKEN ELECTRIC CO., LTD.

SCM1561M

9 HE

Package information

9—1 B, Tk
Package type, physical dimensions

N

il

Pin pitch measured at root

c c
© e 8xP5. 1=40. 8
a8} T
4.4+0.3
1.2 +0.2 P
47 +0.3 A o
[\
(Bottom View) ﬁ ﬁ 0 R ;g (")
! g 9 _
Branding Area ﬁ ﬁ = ‘IE) — 7 27 \
sl i Im
X 0 S
. LEE & [ 8 ] Hdgo L
= ’ ! \\J,: ® @ -
=T @ @0 | =& @ = s
o O o ﬁ o
! o ¥ 1
Markl: O Mark2: © 1 o & o L
2 1: Two different types of > u’ u u u uﬂ L u u u H H l:t:n o | I =
marks to be used. B
43.3+0.3 b onang B
.08 *0.
5xP1l. 2776. 35 5xP1.27=6. 35  5xP1.27=6.35 171' 2208
2.67 1.27\ 8.24 1.27
127 “ -
ol ks g7 0.2
LD' = @ 0'6—0 1
ae s

‘ N0 000000 A0 100000 o0 00
) 0
HoEoICHRCIONRIN
L S %2 Jnits mm_
o) O
L] L] L.J LT [ L] LT [y} LT @
. Markl1: None Mark2: ©
(TOD View) 2¢2: Two different types of
marks to be used. X7 DWGNo.: 2551
A, AR SCM1561M
Type Number
B. oy +EE
Lot Number
%1 XFE FEEFE T —HT ¥3, 4xF HEA
Ist letter The last digit of year 3rd & 4th letter  day
2T A 01~31
2nd letter Month 01 to 31: Arabic Numerals
1~9 : 7I3ETHT CB S il
1 to 9: Arabic Numerals Sthletter  discrimination
10:0, 11:N, 12:D A~Z
O for Oct., N for Nov., D for Dec. AtoZ
151224 SSJ-04798 12718
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SANKEN ELECTRIC CO., LTD. SCM1561M

9—2 48

Appearance

AL, 5, BEELRHMETHDLZ L,

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

9—3 IR
Marking

RIS, s ke v FESEZBR, D ORFITHAR L S L—F—THEAIT L Z &,
The type number and lot number shall be clearly stamped by laser on the body so that cannot be
erased easily.

151224 SSJ-04798 13,718
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SANKEN ELECTRIC CO., LTD. SCM1561M

10 FHfhAk

Packing specifications

10—1 A7 4 w7
Stick

AT 4 v 7 SCM—A
Stick type SCM-A

41 ./ )
X AT 4 v 7 ORI T LA R o r$—

A rubber stopper is provided on both ends of stick

XGHEZ 1 0fE (k1 OfEAD)

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

10—2 HFrh—I5
A corrugated carton

Y iz 551

5 sticks in Y direction

Z 5T 5 Bt

5 sticks in Z direction

10X5X5=250f0 (Kk)
10 pieces x 5 x 5 =250 pieces (max)

151224 SSJ-04798 1418
61426-01




SANKEN ELECTRIC CO., LTD.

SCM1561M

10— 3 falMmE
Packing label

B O H A OB T B HIE 2 BE (35,

The following information is included on a packing label.

1) HERE

Internal order number
2) BIEITSk

Customer name
3) AR

Customer’s P.O. number
4) EthALFE

Customer’s part number
5) s

Sanken part number
6) M

Delivery date
7 AN

Paxked Quantity
8) ik

Number of box
9) 1+

Accessory
10) %% H

Shipping date
11) sk

Quantity to be shipped
12) JiPEE : MADE IN JAPAN

The country of origin: MADE IN JAPAN

REE

Ra2E

B &

i

A

B |HRR

it

A

MADE IN JAPAN

Yo VBR (KR

151224

SSJ-04798

1518

61426-01



SANKEN ELECTRIC CO., LTD. SCM1561M

11 #EREoEE

Cautions and warnings

/N ] O CAUTION / WARNING

REREL, FFEMRA EORY PNFTIEC K > TMEHEZHEL ) ZR L 20 F40 T, EEFHICHES
NETLIBEOWZLET,

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

11—1 R EoEEHEH
Cautions for Storage

@ (RAFEREIIL, WIR(5~35°C), FiR@0~75%) AL E L < @il IO LD K & 223577 2k
<7ZEW,
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.

JE AT A DT ANFEAE LI WBIEROD 72 WGET CHEA AL AR TS0,

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

@ RHUIMRE L-boid, AN ERMATHESY — FOSHFIZOWTHARL T ZEN,

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

11—2 R, B v EoEEFHE

Cautions for characteristic Tests and Handling

@ T AMASE CTHRMERELZIT >HEIL. ESRNLOY —VEEORIN, MiTHY a — MO EIC
T THELS LSV, FER L EOREILRES T IZE 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 #ELEFDfIT hvy

Screwing torque

@ i) Fv 7 1d 58.8~78.4Ncm (6.0~8.0kgfem) & LT F &V, £ AT oL, 38 & o
A EDRICEY (V) a—r 7 ) =A%) RRNEHICLTIZEN,
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 BEH ) a—r 7)) —2 &% ZHHOBOEE

Remarks in using silicone grease for a heatsink

@ KRG & BBMCKDICEMT ) 32— 7 ) =22 ZHEMAT BT, H—IC@CBALTRS Y, &%
YL RIS 2 2 &3, BEQSHEMZA D Z &ITR0ET,
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.

K1) BEEMRZELD (1T BBRE, BB E 7 — AT E SR TLEE N,

When heatsink is used on this product, the heatsink should not be connected to earth(ground).

@ HERMOKEN Y a—r 7 ) —RIRFFHEFRE LET & e ERABEL, BEWIREBEMIEET,
FAE /NS (V) BT Y 23— 7 ) =%, ERIEDFHIE—L NIRRT v 7 DK &7
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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@ KA Va— 7Y =20 RITIZED B ALIRNIS 0 THELSIEEN, BB AL EE LR
Huta i 2 32 % B TR M ME S SRR AR R LT T 25800V £,
Fully consider preventing foreign materials from entering into the thermal silicone grease. When foreign material
is immixed, radiation performance may be degraded or an insulation failure may occur due to a damaged
insulating plate.

@ HFYH YA — ) — A3 E IR E R A~ O ZHELE S D6 O 2L TEEN, Bk TIE TR
HER N a— 7Y = 2B L0 DR LEHEREL TRV ET,
The thermal silicon greases that are recommended for the resin molded semiconductor should be used.
Our recommended thermal silicone grease is the following, and equivalent of these.

i Type A= —% Suppliers
G746 EEbPITHE (B Shin-Etsu Chemical Co., Ltd.
YG6260 FRAT AT RN T F— AT YT Momentive Performance Materials
VR - D x NG RIS Japan LLC
SC102 WL-X¥ya—=27 () Dow Corning Toray Co., Ltd.

11—5 EfHiT7ik
Soldering

@ EHMHTOBIX, TREGHLUNTTE 272 EMICFEEEZT 550, TREL I,
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. (FHITC)
Soldering iron
EEATIEREARE LY LSmm DL ZAHETET D,

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

11— 6 FREXEELN OO E

Considerations to protect the Products from Electrostatic Discharge

@ T A REMVE S GEIF AET A &M TIIZE W, AMET =AY A MR T v THEEZR,
BB D725 IMQ OFLE AMEIZIEWFT~ AL T &Y,
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.

@ TNHRAAEBMVMOMEERITEBMEOT —T L~y b7 u7 vy MEAZHEIT — A% TLIEE
Wy,
Workbenches where the devices are handled should be grounded and be provided with conductive table and floor
mats.

® I—T7 =Y =R EDOMEREZMEIBE. WERLT —ZAZM-o T ZS W,
When using measuring equipment such as a curve tracer, the equipment should also be grounded.

@ FHMITEZTLIHE, FHITRNT 4 v IOV — 7 EENT AL AZHMEN LD E T2,
HITOERLT 4 v THiET7 —A LTI EEN,
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.

O A AEANDERE, BHLIHAIEORIE M B0, HEMEERRT L I EET, WEMEE L
TS,
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 ZFoifth
Others
o REIFEHIN TV AENMERF R OEEEENL, FH EOBE L L TORLEZBOT, ZALIZRKT 58

b U <IEHE=F O THEFTAHE. MOFTEHE. TOMOHENOREREIC OV T —UEEEZ A
WEHE 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.

WAL BRIEO M BIZE D TOE T2, FEARRE T, & DM TOKRN, HlRO A ITHE
ToNFEREA, FEOBERIZ LD FERE LT, AFFH, KEFL, a2 BHE2RES TR
L9, BEHBEOBRMIZRNT, EESV AT A ETHIRZERF R OHREITo TSN,
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.

AFICRRWESN T L REIE, —fRE S GERS., SRS, BERREES. SRS L)
RSN Z 2 BRLTEY £9, ZHEHOBIT, MIAEREICES 23R 0 | RA % 3B
RN LET,

AVVERMENZR SN2 E (e & C ORIEIEGE, AZlfE S HEiEE, B -PijisE, A
LRIEER &) ~OM M 2 THETOBITIE, 23 UAEIRIER O~ TR R O AERRE IS B4 £ 7213
FEND b, ZREAIZ BV LET,

D T WMERMEAZOR S D38 (ZeTHiisds. R I, AR Oz O EREER 2 L)
WA O FHIC LD EEDIEWRYEH L RN T EZE N,

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 2% THEM, ERE AR LS EERZZEHT 256, ERMEICHT27 4 L—
T AT EOREATO ML | BEMICRESEEVELET,

T AL —T 4 7 EIXEEME AR E N BT D O BB D AT A B L 7 EhERE & 3R
ELIEY H—=TR ) A X EICONTEET LI LESVET, T4 L—T 1 VT &AT 5 ERITIT,
—RAICITEIE, B, B2 EOBRNA LA FRRE, WER EOREA M LA HEET
NAADHCHIZLDZBA ML ARDHY £, DDA ML AL, BEREEERME S 2\ T K,
B/MEIZOWTHBET HLERH Y 7,

MRBNT =T ZARNT —F A AN IC 1F, HCEAPKE {HEGHIBET)DOT 4 L—T 1~
TOREN, BEMEERESEZDERLBRDVETOTHESICIFMELSZE 0,

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.

AFIZFRFHE SN T ARG O ZERHICH T T, 20 ORI OB S 2G5 54
goVE, D ORI B AL O/ DD T - B i d A Iid, EHEOEFEIC
RNWTZEDY R7 & ZTHFO FAT-> T ZEW,

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.

AEICRHE S N B T B G 2 L TR Y £ A,

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

Mk RAES T o, BEE TEHIZL D T T MO T —UIE LR AN ER 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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