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SANKEN ELECTRIC CO., LTD. SSM1003M
Scope
The present specifications shall apply to an SSM1003M.
Outline
Type Semiconductor IC (Hybrid IC)
Structure Plastic package (Transfer mold)
Applications High voltage 3 phase motor drive
Absolute maximum ratings (Ta=25 )
Characteristic Symbol Ratings Units Remarks
VBB-GND
Main supply voltage VBB 450 v Between VBB and GND
VCC-COM
Logic supply voltage vee 20 v Between VCC and COM
VB-HS(U,V,W)
Boot-strap voltage VBS 20 v Between VB and HS (U,V,W)
Output current (continued) 10 15 A Te=25
Output current (pul sed) 1oP 30 A PW Sms
VIN -0.5t0 +7 \Y,
Input voltage
RCIN RC-COM
RCIN terminal voltage VRC 20 v Between RC and COM
. o PD 33 w | T&» IGBT .
Maximum allowable power dissipation Tc=25 |, 1 element operation
3.79 IGBT .
0 j-c W 1 element operation (IGBT)
Thermal resistance (junction to case) 543 FWD
' 1 element operation (FWD)
Case operation temperature TOP | -20t0+100
Junction temperature (IGBT) i 150
- +
Storage temperature T 4010 +150
FIN- ( )-
. Viso 1500 Vrms AC _
Isolation voltage Among FIN,resin and each pin
1 minute, AC
Allowable power dissipation for shunt PR 6 w Tc=25
resistance
Capability for load short-circuit SC 8 us VBB=300V, VCC=15V
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SANKEN ELECTRIC CO., LTD. SSM1003M
Electrical characteristics
Electrical characteristics (Ta=25degC)
Limits
Characteristics Symbol MIN TYP MAX Units Conditions
VCC-COM
Logic supply voltage vee 135 165 v Between VCC and COM
. ICC 3 mA | VCC=15V
Logic supply current
VIH 4 VCC=15V,Output:ON
Input voltage VIL 1 v VCC=15V,Output:OFF
Input voltage hysteresis VH 08 Vee=1vY
IIHH 50 100 VCC=15V,VIN=5V
Input current(High Side) IILH 2 UA VCC=15V,VIN=0V
[THL 8 20 VCC=15V,VIN=5V
Input current(Low Side) ILL 2 VCC=15V,VIN=0V
UVHL 9.5 115
Under voltage lock out (High side) UVHH 10.0 12.0
UVLL 10.0 12.0
. \Y, VCC=15V
Under voltage lock out (Low side) UVLH 10.5 12.5
VFOL 0 1.0
FO termina output voltage VFOH 4.0 55
IFOL -1 mA VCC=15V,VFOL=1V
FO terminal output current IFOH +1 mA | VCC=15V,VFOH=4V
. . VTRIP 0.45 0.50 0.55 VCC=15V
Over current protection trip voltage
VRC=15V,RC=1MQ
tpl 260 ’
P US| cc=1000pFRB=30kQ
Over current protection hold time 02 5 ms VRC=5V,RC=1.5MQ
P CC=2200pF,RB=30kQ
o tbk 1.6 us | VCC=15V,RB=30kQ
Blanking time
VCC=15V,IC=250uA
IGBT breakdown voltage VCES 600 v VIN=0V
VCC=15V,V CE=600V
IGBT leakage current ICES 1 mA VIN=0V
VCC=15V,IC=15A
IGBT saturation voltage VCE(s) 22 26 v VIN=5V
VCC=15V,IF=15A
Diode forward voltage VF 20 24 VIN=0V
. . trr 50 ns |F=15A,di/dt=100A/us
Diode recovery time
td(on) 0.6
tr 0.1
High side switching time td(off) 0.5
f .07
n d(t on) %% us | VBB=280V,VCC=15V
tr 0'1 IC=15A,VIN=0<=>5V
Low side switching time td(off) 0.3 Inductive load
tf 0.07
Difference of switching time MT 0.2 us
Shunt resistance RS 24.2 25 25.8 mQ IR=15A
040114 SSJ-02600 2 14

61426-01



SANKEN ELECTRIC CO., LTD. SSM1003M
Recommended operating conditions
Ratings
Characteristic Symbol MIN TYP MAX Units Remarks
VBB-LS
. VBB 4 V
Main supply voltage 300 S0 Between VBB and LS
VCC-COM
. \% 13. 16. V
Logic supply voltage cC 35 65 Between VCC and COM
Dead time tdead 25 us
. Fc 18 kHz
Carrier frequency
Junction Temperature L 125
Block diagram (Connection diagram)
High Side Driver Functional Block Diagrams
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SANKEN ELECTRIC CO., LTD.

SSM1003M
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SANKEN ELECTRIC CO., LTD. SSM1003M
Example application circuit
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SANKEN ELECTRIC CO., LTD.

SSM1003M

High Side Driver Input/Output Timing Diagrams

.|

Release

HO

UVLO
After UVLO isreleased, the |C operation is started by afirst

positive edge of input.

Low Side Driver Input/Output Timing Diagrams

LIN J
VCC
Release
Lo ] [
S — VIRPH — 4+ — — ] — —
RS \
BLANK % i
TIME VTR!PL
FO
RC AR
\ RC,CC
UVLO ) o ) . . Slope by RC,CC
After UVLO isreleased, the |C operation is started by afirst positive edge of input.
OCP RC
After RC charging and releasing, the OCP operation is started by afirst positive edge
of input.
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SANKEN ELECTRIC CO., LTD. SSM1003M

CBOOT CB1 CB2 CB3

CBOOT[F] 0.0002x Ton CBOOT 2Q0g / (Vcc-Vsat-11)
Ton IGBT ON [sec]
Qg 45nC
Vsat 2.2V

RBOOT RB1 RB2 RB3
RBOOT[Q] = T / CBOOT
T ON OFF

DBOOT DB1 DB2 DB3

600V
trr = 100ns
VB1 VB2 VB3
VB1 VB2 VB3
tp RCx CCx {-In(1-3.5/Vg)}
tbk[us] 0.037x RB[kQ ]+0.61
High Side W IGBT
42 35
0 0 1 HHH/
/
)23mm /
mm
t---------—--- [T
34
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SANKEN ELECTRIC CO., LTD.

SSM1003M

Package information

2.54+0.1

Package type, physical dimensions
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Dimensionsin mm
A. SSM 1003M DWGNo.:
Type Number
B.
Lot Number Description Material Specification
Ni
1st letter The last digit of year Lead terminal cu Ni plating, solder dip (Sn-Ag-Cu)
2nd letter Month
1to 9:Arabic Numerals
O for Oct., N for Nov., D for Dec.
3rd & 4th letter day 5th letter discrimination
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SANKEN ELECTRIC CO., LTD.

SSM1003M

Appearance

Marking

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

The type number and lot number shall be clearly stamped by laser on the body so that cannot be erased easily.

Reliability

5 T=100 5000cycle
5 Ta=125 ,VBB=450V 1000hrs
5 Ta=85 ,RH=85%,VBB=450V 1000hrs
11 | Ta=150 1000hrs
11 | Te=85 ,RH=85 1000hrs
11 | Tae= 40 1000hrs
11 | Ta=120 ,RH=100%, 96hrs
11 |0 100 5 100cycle
11 | Te= 40 150 , 30 500cycle
11 | 75cm, 3

260 ,10Sec 1.5mm 1
11

380 ,3Sec 1
11 | 245 ,5Sec 95%
11 EIAJED-4701 D E 16 96hrs

EIAJED-4701 1Kgf 10Sec 30sec
H EIAJED-4701 0.5K gf 2
11 EIAJED-4701 1
11 C=200pF R=0Q 200V min
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SANKEN ELECTRIC CO., LTD.

SSM1003M

Packing specifications

Stick

T

55

—x

A corrugated carton

A rubber stopper is provided on both ends of stick

X
8piecesin X direction(Maximum 8pieces in one stick)

PVC
Material PVC

Y
4 sticksin Y direction

Z
4 sticksin Z direction

X X

8piecesx 4x 4=128 products(max)

7.1kg
Weight per box containing 128 products  7.1kg
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SANKEN ELECTRIC CO., LTD.

SSM1003M

)
2)
3
)
5)
6)
7)
8)
9)

10)

Packing label

The following information is included on a packing label.

Internal order number

Number of times on partial shipment
Customer name

Customer’s P.O. number

Customer’s part number

Sanken part number

Delivery date

Shipping date

Quantity to be shipped

Number of box

MADE IN JAPAN
The country of origin : MADE IN JAPAN

1

T HARE

L <i2 o

SER

[BE%

ritE

Ra¥*

& &

RiXH

R

LA

AR

MADE IN JAPAN

[
R
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SANKEN ELECTRIC CO., LTD. SSM1003M

Cautions and warnings

/AN CAUTION/ WARNING

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

Cautions for Storage
° 5 35 ) 40 75

Ensure that storage conditions comply with the standard temperature (5to 35 ) and the standard relative
humidity (around 40 to 75%) and avoid storage locations that experience extreme changes in temperature
or humidity.

[ J

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

[ J

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

Cautions for characteristic Tests and Handling

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.

Screwing torque
SSM1003M

The torque of screwing the SSM1003M to the heatsink shall be 78.4 to 88.2N cm (8.0 to 9.0Kgf cm).

Remarks in using silicone grease for a heatsink

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.
[ ]

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. SSM1003M

Out recommended silicone grease for heat radiation purpose, which will not cause any adverse effect on
the product life isindicated below:

Type Suppliers
G746 Shin-Etsu Chemical Co., Ltd.
Y G6260 Toshiba Silicone Co., Ltd.
SC102 Dow Corning Toray Silicone Co., Ltd.
Soldering

[}
When soldering the products, please be sure to minimize the working time, within the following

conditions.
260+ 5 10sec.
380+ 5 3sec.
Soldering iron
1.5mm

at adistance of 1.5mm from the main body of the Products

Considerations to protect the Products from Electrostatic Discharge

IMQ
When handling the devices, operator must be grounded. Grounded wrist straps be worn and should have
at least IMQ of resistance near operators to ground to prevent shock hazard.

Workbenches where the devices are handled should be grounded and be provided with conductive table
and floor mats.

[ ]
When using measuring equipment such as a curve tracer, the equipment should also be grounded.

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.

The devices should aways 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. SSM1003M

Others

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.

When using the products herein, the applicability and suitability of such products for intended purpose
object shall be reviewed at the user’s responsibility.

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.

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.).

Whenever Sanken products are intended to be used in the applications where high reliability is required
(transportation equipment and its control systems, traffic signal control systems or equipment, fire/crime
alarm systems, various safety devices, etc.), and whenever long life expectancy is required even in
general purpose electronic equipment or apparatus, please contact your nearest Sanken sales
representative to discuss and obtain written consent of your specifications.

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.

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