SANKEN ELECTRIC CO., LTD. SMA2409M

1
Scope
IC SMA2409M
The present specifications shall apply to Sanken High Voltage Full Bridge Driver IC SMA2409M.
2
Outline
( IC)
Type Semiconductor IC ( Hybrid IC)
)
Structure Plastic package ( Transfer mold )
HID
Applications HID Head Lamp Driver
IC 4 IGBT
Features One package full bridge driver consisted of high voltage |C and |GBT (4pieces).
High Voltage Driver which accepts direct connection to the input signal line.
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SANKEN ELECTRIC CO., LTD. SMA2409M
3 (Te=25 )
Absolute Maximum Ratings (Ta=25 )
No. . . -
Item Symbol Unit Rating Conditions
1 VM v 500 GND—HV
Power Source Voltage between Power GND and —-HV
2 VIN \Y 15
Input Voltage
3 Operating Voltage Vee v 15
4 Output Voltage VOuUT \% 500
(DC) =
5 Output Current |OUT(DC) A 7 Ta=25
(pulse) (PW=50u s )
6 Output Current 1OUT(puls®) A 15 Single Pulse(PW=less than 50us)
4 Ta=25
7 N PD W
Total Power Dissipation 20 Tc=25
0 j-a 31.2 Ta=25
8 . W
Thermal Resistance 0 j- 6.2 Tc=25
9 Operation Temperature Topr -0 +105
10 Storage Temperature 39 40 +150
1 Junction Temperature T 150
IGBT
12 E 3 5 VDD=30V, L=1mH,
IGBT Single Pulse Avalanche AS Unclamped 1C=3.2A
Energy
(C=100pFR=1.5KQ)
13 Electrostatic Discharge ESD kv 2 HBM (C=100pF,R=1.5KQ )
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SANKEN ELECTRIC CO., LTD.

SMA2409M

4
Electrical characteristics (Ta=25 )

(Ta=25 )

No. Item Symbol Unit _ Value Conditions
Min. Typ. Max.
IGBT .
1 IGBT Output BvVouT V 570 IOUT=100u A, Tj=25
Breakdown Voltage
IGBT
2 IGBT Output IOUT(off) | p A 100 | vouT=500V
Leakage Current
IGBT 1.0 12 10UT=0.4A, VIN(orVGL)=10V
3 VOUT(on) \%
IGBT Output On-State Voltage 1.3 1.8 | IOUT=2.0A, VIN(orVGL)=10V
lccl mA 3.0 Vce=10V, VM=VIN=0V, Ta=25
4
i t Circuit Current = = =
Quiescent Circuit Curren lcc2 mA 4.0 Vee=10V, VM=400V, VIN=0V
Ta=25
Vcc=10V, VM=400V
5 Operating Circuit Current lec3 mA 40 VIN1(orVIN2)=10V, Ta=25
VIH \ 0.8 Vcc
6 Vce=9 15V
Input Threshold Voltage VIL v 02 Vee
IGBT
7 | LowsideIGBT Gate VGL V |08 Vcc 16 Vee=9 15V
Drive Voltage
S td(on) 0.6 0.7 0.8
High side VM=85V, 1,=0.41A
td(off) 1.8 2.2 2.6 V=10V
V n=10V (Out Stage=ON)
td(on 0.8 0.9 1.0
8 Delay time Low sde (on) H V n=0V (Out Stage=OFF)
td(off) 13 1.6 19
td o5 td=H/S td(off) — L/S td(on)
' or L/Std(off) — H/S td(on)
9 Operating Voltage VCC \% 9 15 Ta=-40 +105
Recommended Operating Range
No. Item mbol Unit Value Conditions
S Min. Typ. Max.
1 Recommended dead time d H 50 Te= 40 150
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SANKEN ELECTRIC CO., LTD. SMA2409M

Delay Time

From the following waveforms of input signal and output voltage,
delay time shall be defined as below.

High side switch turn-on, off

.

————e—m Ao

v
f

Low side switch turn-on, off

«—

—p
Measurement Conditions

Measurement Circuit

— F—— vin2
VINL When pulse signal isinputted to VINL,
RL on solid lineis ON and dotted line RL
OouTl VouT2 is OFF. On the contrary , when pulse
signal isinputted to VIN2, RL on dotted
lineis ON and dotted line RL is OFF.
VN2 —— F— v
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SANKEN ELECTRIC CO., LTD.

SMA2409M

6

Block diagram (Connection diagram)

Pin Number

Symbol

Function

CcC

Non Connection Terminal
1
Bridge Output Terminal 1
IGBT Q1
Gate Terminal of Low side IGBT Q'1

Bridge Positive Power Source Terminal
IGBT Q'1
Output Terminal for Low side IGBT Q'1 Gate
Power Source Voltage Terminal
Input Signal Terminal 1
Input Signal Terminal2
Bridge Negative Power Source Terminal
Logic GND Terminal
IGBT Q2
Output Terminal for Low side IGBT Q'2 Gate
Bridge Positive Power Source Terminal
IGBT Q'2
Gate Terminal of Low side IGBT Q'2
2
Bridge Output Terminal 2

Non Connection Terminal
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SANKEN ELECTRIC CO., LTD.

SMA2409M

7

Example application circuit

I o |
Q6 l
IGBT Q1 IGBT Q2
4 12
G
OouT1 MIC ouT2
2 T IGBT Q'1 IGBTQ‘ZT ©
GL1Q | | GL2 14
D l G o}
0] @)
3 5 9 10 11 13
8
Timing Chart
Example of Drive
/ . Lampon  OSC250Hz
Vcc — i
[}
[}
IN1 i
|
|
:
IN2 i
i
|
[}
LO1 i
|
|
[}
LO2 i
oV i
-HV GND ! _85v
[}
-400V i
oV ! L[ 1
OUT1-GND !
! -85V
-400V i
[}
[}
ov ! [
OUT2-GND J -85V
-400V :
[}
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SANKEN ELECTRIC CO., LTD. SMA2409M

9 (1/2)
SIMPLE BLOCK DIAGRAM OF HID
ON CONT OFF CONT
Vce
O !
VIN1 -
(O)— INPUT | FILTER ONE | | ' DRIVER PChLDMOS
SHOT
So— Fa
GND Collector
GND
O
Emitter
ouT
ON CONT OFF CONT
Vce
O [ !
VIN2 -
INPUT | FILTER ONE | | DRIVER
O SHOT PchLDMOS
So—
GND J J Collector
O * ¢ ouT
Emitter
-HV
10
Truth table
IN1 IN2
Active High Active High OuUT1 ouT2 Note
Low Low Z Z
Low High H L
High Low L H
High High L L Forbid
L Lowlevel H Highlevel Z Highimpedance status
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SANKEN ELECTRIC CO., LTD.

SMA2409M

11
Package information

11-1

Package type, physica dimensions and material
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. SMA2409M
Part Number

Assembly Lot Code

1
1st letter Last digit of year
2
2nd letter Month
19
Arabic Numerals
10 (0]
11 N
12 D
11-2
Appearance
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Arabic Numerals

34

3rd & 4th letter  Day
01 31
TG3A-1008

DWGNO. TG3B-1008

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

11-3
Marking

The type number and lot number shall be clearly marked in white ink.
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SANKEN ELECTRIC CO., LTD. SMA2409M

Cautions and warnings

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

)
Cautions for storage and moisture sensitivity
° 5 35 40 75%
Ensure that storage conditions comply with the standard temperature (5to 35 ) and the standard relative humidity (40 to 75%)
and avoid storage |locations that experience extreme changes in temperature or humidity.
[

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

[ ]
Reinspect for rush in leads and solderhility 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 testing device from
surge of power and shorts between the terminals.
©)
Soldering Temperature
[ ]
When soldering the products, please be sure to minimize the working time, within the following conditions.
260+ 5 10sec.
350+ 5 3sec
Soldering iron
(4)
Considerations to protect the device from electrostatic discharge
[
Q
When handling the devices, operator must be grounded. Grounded wrist straps be worn and should at least 1 MQ  of resistance
near operatorsto ground to prevent shock hazard.
[
Work benches where the devices are handled should be grounded and be provided with conductive table and floor mats.
[
Work using measuring equipment such as a curve tracer, the equipment should aso be grounded.
[
When soldering the devices, the head of a soldering iron or a solder bath must be grounded in order to prevent leak voltage
generated by them from being applied to the devices.
[ ]

The devices should always be stored and transported in our shipping containers or conductive containers, or be
wrapped up in auminum foil.
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SANKEN ELECTRIC CO., LTD. SMA2409M

©)
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 the intended purpose object shall be reviewed
at the users 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.

. ( )

The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability
isrequired (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.

Use of ozone depleting substances

No chlorofluorocarbonic ozone depleting substance is used at any of our manufacturing processes including processing
and assembling processes to manufacture this product.

Use of brominated materials fo flame-retardant
PBDPE, PBB
All the materials used in this part contain no brominated materials of PBBOs or PBBs as the flame-retardant.
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