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SANKEN ELEGTRIC CO., LTD. SLA2403M

1 TR R
Scope
ZOBMIE. HID AEEZ N T U v P RIAN—IC SLA2403M IZDOWTHEET 5.,
The present specifications shall apply to an Sanken High Voltage Full Bridge Driver IC for SLA2403M.
2 B
Outline
i ] i FEEEBEER (NTTU Y RIC)
Type Semiconductor IC ( Hybrid IC)
M i BEHLER ( FSAT7—E—IVER)
Structure Plastic package ( Transfer mold )
¥F A ® HID A R Z1/8—
Applications HID Head Lamp Driver
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SANKEN ELECTRIC CO,, LTD. SLA2403M
3 MIBRREH(Ta=25C)
Absolute maximum ratings
No H H & | B £ % & #®
' Ttem Symbol | Unit Rating Conditions
EIREE N 7- GND—-HV [
1 Power Source Voltage M v >00 between Power GND and -HV
2 | AMEE VN |V 15
Input Voltage
3 B VE%E Vee Vv 15
Operating Voltage
4 |HABE VouT | Vv 500
Output Voltage
IoUT(DC) A 7
s | HAE
Cutput Current
IOUT(pulse| 20 N VAIE 250 s AR
} Single pulse (PW= less than 250 (¢ 5)
Total Power Dissipation 40 Te=25C
BRI ~ 35W HID 777" BB}
7 Operation Temperature Topr € 40~ +125 35W HID Lamps Driver
8 PREFIRE Tstg T 40~ +125
Storage Temperature
PN
o |HEAIRE Tj o 150
Junction Temperature
N’ 7~ MOSFET
TN F7v1IiF -~ & VDD=50V, L=1mH
10 ) E—NIR) EAS mJ 13 Unclamped, ILP=5A
. Single Pulse
Avalanche Energy
P BT 47— YRR B R R
FAEFEdIT _ + between heatsink and inside ci
1 Isolation Voltage kv +1.5 Eﬂ yili| ﬂ# fid 350ms
Pulse time 350ms A
051222 S$8J-03140 2/13
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SANKEN ELECTRIC CO,, LTD. SLA2403M

4 BRHFME(Ta=25C)
Electrical characteristics (Ta=25C)

o ® we | oo 5 #
’ Item Symbol Unit Conditions
Min. Typ. Max.
N J-MOS HHEEREE
1 | Power MOSFET Output BVOUT \Y% 500 IOUT=1001 A
Breakdown Voltage
N 7-MOS H AN EHR
2 | Power MOSFET Output IOUT(ff) | LA 100 | VOUT=500V
Leakage Current
N 7-MOS A1t/ EE 0.18 0.26 0.34 | IOUT=0.4A, VIN(crVGL)=10V
3 | Power MOSFET Output VOUT(on) A\
On-State Voltage 0.9 1.3 1.7 IOUT=2.0A, VIN(orVGL)=10V
0.65 3.0 Vee=6V, VM=VIN=0V
) Iccl mA 1.10 3.0 Vee=10V, VM=VIN=0V
4 | B ILFFEIR B
Quiescient Circuit Current 2.20 3.0 Vee=15V, VM=VIN=0V
Icc2 mA 1.40 4.0 Vee=10V, VM=400V, VIN=0V
B ERFE B E Vee=10V, VM=400V
> Operating Circuit Current Tec3 mA 1.80 40 VINI{orVIN2)=10V
VIH A% 0.8-Vee
AJTHEEE fe
6 | Laput Threshold Voltage Vee=6~15V
P £ VIL v 0.2+ Vee
U“ﬂ"f ]" MOS ')'. "I‘W@J%H‘: 0.7 Vce
7 | Lowside MOSFET Gate VGL v 3 Vee=6~15V
. or
Drive Voltage
td(on) Us 1.0 2.0 3.0 | Vee=VIN=10V, VM=85V
TR AEF I0=0.41A
8 Delay time td(off) ns 2.5 35 45
4td s 25 Atd=td(off)-td(on)

N 7- MOS #/4&#1
9 | power MOSFET RDS(on) Q 0.45 0.65 0.85 |ID=0.4A, VGS=10V

On-State Resistance

OJEH No.1~8 : 2EERREERD Z &,

Ttem Number 1~8 : To execute a room temperature inspection of all samples

OIAHE No.8 : #3RT 91 J4ME td=4.5 usMin (Te=40T~+150C) &L TFEW,
Item Number 8 : Recommended dead time value td=4.5 & s Min(Tc=-40°C ~+150C).
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SANKEN ELECTRIC CO., LTD.

SLA2403M

BERREI(CDONT
Delay Time
ANESEEIZKTIHNRBETRICRT .
From the following waveforms of input signal and output voltage,
delay time shall be defined as below.

VIN1

10% ofrise time

.

Q
<

10% of fall time

B R

oV /
v/ 10% of rise time
VOUT1 :
td{on)

@lLowside switch turn—on,off

10% of fall time

3/7

10% of fall time

VINT : 10% ofrise ti
i of rise time
ov E
]
1
1
1
]
1
! 1]
oV — !
' \! 10% ofrise time
1]
VOuT2 E
'
]

1

AEEEETRIZRY

Measurement Circuit

+-

BIREH Measurement Conditions

Vee=10V, VIN=10V (pulse)
VM=85V

J‘I_ 10=0. 41A(RL=206)
VINZ MAEL. VIN2IZANEBZ ANBFIL R RA
VINT DFESRITA B, (COBH HEBVOUTT, 2
FREYS.)
vouTi $When pulse signal is inputted to VIN1,
RL on solid line is ON and dotted line RL
is OFF. On the contrary , when pulse
? signal is inputted to VIN2, RL on dotted
VIN?-_U_ VINT line is ON and dotted line RL is OFF.
051222 SSJ-03140 4,13
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SANKEN ELECTRIC CO., LTD. SLA2403M
5 Fuw s 17T 5h (EVERE)
Block diagram (Connection diagram)
EoEs | mm e
Pin Number Symbol Function
1 NC N Ci#iF
Non Connection Terminal
2 GL1 O—4d1 RX7—-MOS Q° 1DF— i+
Gate Terminal of Lowside Power MOSFET Q’1
3 OUT1 | 7Yy PHNmT
Bridge Output Terminal
4 D1 Ty TIABEMT
Bridge Positive Power Source Terminal
5 OUT1 | 7U vy G+
Bridge Output Terminal
6 LO1 |o—¥+a RKN7—MOS Q' 105 — MEREI 1T
Output Terminal for Lowside Power MOSFET Q’1 Gate
7 Vce |BEEERT
Power Source Voltage Terminal
8 VIN1 | AAESHRT1
Input Signal Terminall
9 VIN2 | ABESEmT 2
Input Signal Terminal2
10 —HV | TUvY <A FRXERET
Bridge Negative Power Source Terminal
11 LGND | u2vyZ GNDiw+
Logic GND Terminal
12 NC N CHiF
Non Connection Terminal
13 LO2 |a—¥%4 RNX7—MOS Q 205 — NEEIHAHT
Output Terminal for Lowside Power MOSFET Q’2 Gate
14 OUT2 | 7))y I+
Bridge Output Terminal
156 D2 TV Y T ABRRT
Bridge Positive Power Source Terminal
16 OUT2 | 77Uy HmT
Bridge Output Terminal
17 GL2 |g—Ya4 ENY—MOS Q' 207 — kT
Gate Terminal of Lowside Power MOSFET Q2
18 NC N Cu+
Non Connection Terminal
051222 SS1-03140 5/13
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SANKEN ELECTRIC CO,, LTD. SLA2403M

6 J A EEE A

Example application circuit

| o |
e 77|7—
RS
: MOSQ1 MOSQ2 :
4 : |p1 vee D2 i 15
G HO1 HO2 —D
OUT1 louT?
595 Iy MIC i U2 @14
3 [ — e——— M%E1Q.1 | LO1 LO2 _MgLSZQ'Z l—___.@l 16
= VINT —HV VINZ L GND r :
' :
Quoe~ | &' :
T 200kQ 0—-’V\/\r9 Bridge Voltage:
) L e S o—o0 —
2 6 8 ?10 97711 13 17 :
r CPU | ....................................... :
YA TF¥y—h
Timing Chart
Example of Drive
/ =X Lamp on OSC400Hz
Vce —
INt
IN2
HO1
LO2
HO2
LO1
-HV—GND oV
-400V \ -100V
OUT2-GND
051222 SS1-03140 6./13
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SANKEN ELECTRIC CO., LTD.

SLA2403M

1,/ 2 SIMPLE BLOCK DIAGRAM OF HID
ON CONT OFF CONT
Vee
VIN1 <+
INPUT FILTER ONE DRIVER
O — SHOT |- | [_T, PChLDMOS
>o— l:—»
GND Drain
O O / GND
Gate
aal
N1 !
) Source
/OUT
ON CONT OFF CONT
Vce
VIN2 « =
INPUT FILTER ONE DRIVER
O — SHOT |— | l:_T, PchLDMOS
GND Drain
O QO ~our
Gate
N1 !
Source
HEHER ;
Truth table /HY
IN1 IN2 2
Active High Active High OuT1 ouT? Note
Low Low VA Z
Low High H L
High Low L H
2k
. . AaS
High High L L Forbid
L :Lowlevel H :Highlevel Z :Highimpedance status
051222 SSI-03140 7./13
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SANKEN ELEGTRIC CO., LTD.

SLA2403M

7 MR
Reliability Test
7-1  HBREMH
Test Conditions
| # OB OE B Gt B %
Test [tem Conditions Rating
| | RERHER Gl 0C(5 43 ~ +100C(S ) 100 $47
Thermal Shock Test 0°C (5 minutes) to +100°C (5 minutes) 100 Cycles
o | BESINEAER 40C@B0 ) ~ +125C@304%) 500 $47
Temperature Cycle Test -40°C (30 minutes) to +125C (30 minutes) 500 Cycles
BRSNS 10C~+65C  80%~96% 24 BT 10 90
3 Temperature Humidity Cycle 24 h
Test ours 10 Cycles
RS TEN 17 AatER
4 | High Temperature H':.lmidi[y Ta=85C RH.=85% Vcc=Vccmax VM=400V 1000 F5f
Bias Test 1000 Hours
5 e R Tj=150°C Vee=15V  VM=85V(JI0=041A/35W) 1000 BFfE
Operation Life Test VIN1=VIN2=15V {=400Hz 1000 Hours
c | BB ERER ATj=90C Vee=15V  VM=400V 10000 $17%
Intermittent Operation Test VIN1=VIN2=15V f=400Hz 10000 Cycles
5 T PR FE Rl R - 1000 KF#FE
7 High Temperature Storage Test Ta=125C 1000 Hours
{RIR R - 1000 Ffi
8 Low Temperature Storage Test Ta=-40C 1000 Hours
o | EREN (7758 Ta=150C  VGL=20V (0-#{}' MOS O ~HEE) 1000 R 18
Bi’ag:‘,l?;’:‘l’m‘m Reverse (Gate Voltage of Lowside MOSFET) 1000 Hours
10 | Unsaturated Pressurized Ta=121C 2.03X10°Pa R.H.=100% %61
Vapor Test ours
AEZFARKINEN {725k 144 F5R5
11 | Unsaturated Pressurized Ta=130C R.H.=85% Vcc=Vccmax VM=400V 1M E
Vapor Bias Test ours
10 B
+
12 e i # - AL B 260%35C 10 Seconds Dipping
Soldering Heat Test 350C F¥H 35
Handle Soldering 3 Seconds
FHEMTHERR 5%
13 Reflow Soldering Test 230+5C 5 Seconds
158 O 58 R B 515877 9.8N 10%
14 ﬁ%?gﬁﬁ%ﬁ ,ﬁ Lead Pull Test Pull Force 9.8N 10 Seconds
Terminal Strength Test gh v ok = R 215877 49N 2 =
Lead Bend Test Pull Force 4.9N 2 Times
B MM. C=200pF R=0Q +250V
15 BENRENE Machine Model
Electrostatic Discharge HBM C= 10()PF R=1.5kQ
+2kV
Human Body Model
7-2 YIEHHE
Acceptance Criteria
* No.l~13 : EBI{FREME THEZME 4 H : EXNEN) ZWMET5E.
Values measured after test shall be satisfied with the spec at all operation temperature.
- No.14 : IV 2SI L7 WE,
Lead shall not be cut.
* No.15 : BIRASHEE L /s, B L. HBM IZBWTIX 2,17pin(MOSFET 0¥ -MaF)di<.
Failure shall not be seen on device. However, test shall not be performed to Pin 2 and 17 about
Human Bogy Moger because of Gate terminals of MOSFET.
051222 SSJ-03140 8./13
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SANKEN ELECTRIC CO., LTD. SLA2403M

8 AW —RT74+—3 27 No872)
Package information (Lead forming No.872)
8-1 S, SHEBIUME

Package type, physical dimensions and material
37 102
¢3.2:k0‘15 24»41‘0‘?

16:4*02
\ | |
&) © Sr—7| i

4802

,.72 0!

SK JAPAN nf § —
8 Fl w0
a I I HE oy N
O W » 2
@ 3 | 9 818
IR RPN | l l ' i | l | S b ,:4“) *.ﬁ
‘ ' (R et B
06533 1433 2201 e
I B & o
*p 68 204 groel | %
(2856 : 7:5%0¢
n 202
313 2RAEMEE  SLA2403M
Part Number
bty hES
| Assembly Lot Code
o, T ) - B1XF TEBES T —HT
| i 1st letter Last digit of year
i T2 XF H
2nd letter Month
1~98 : TSETEE
Arabic Numerals
10H:0
X . o P o N - nNE:N
<EDSXENFERY) — RERESHOTEZRT, 28 :D

<Note> shows the dimensions measured at the top of lead. Wiy &R

3rd & 4th letter  Day
01~31 7S ET7#F
Arabic Numerals

8-2 48l B # TG3A-0836
Appearance

KK, BN B BRERSHBETHS I L.

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

8-3 &
Marking

FERICHBICRS, Oy MESERESICEARISABTRAITSZ L,

The type number and lot number shall be clearly marked in white.

051222 S$87-03140 9,13
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SANKEN ELECTRIC CO., LTD.

SLA2403M

9 MRk

Packing specifications
9-1 SLA2403M MAARFHBLRRITDONT

Packing specifications for the isolated package type SLA2403M.

1) —ki#a kb )
Primary packing Packing materials
BE
Quantity

2) ZRWamaEr  ma

Secondary packing Packing materials
%E

Quantity

P ATAVD

Stick

c~18 7

~ 18 pes.

R

Corrugated cardboard box

2540

540 pcs./a box

WMEOHRE. BAR-REN Y F U TETHETS.
When the quantity doesn’t reach to 1,080pcs. the space shall be filled with shock

absorbing materials.

© HMEBHMEFIONT
Packing label

BR O ORI E BB R DT 5.

The following information is included on a packing label.

1) REEF

Internal order number

2) e

Number of times on partial shipment
3) BElTk
Customer name
4) BEHEE
Customer’s P.O. number
5 BtmE
Customer’s part number
6) M
Sanken part number
7 #W
Delivery date
8) JE#HH
Shipping date
9) i
Quantity to be shipped
10) 3K
Number of box
11) JREE : MADE IN JAPAN
The country of origin : MADE IN JAPAN
12) RoHS #&5A¥fi
RoHS Directive Compliance

[ RTOEARE

XY R
ROHS # 1 F D

BE%

RE¥
5 &

wo Rl B . B )

Ak AR L]

MADE IN JAPAN Bféz% ;?)

MERRERRRRNRn

051222

SSJ-03140 1013
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SANKEN ELECTRIC CO., LTD.

SLA2403M

92 AT 4 v U Ea
Stick packing

30.8 l ]

15.8

-
-
bl P

580

AT 4 w7 OWHIZ TLABZ s v /X—fF

A rubber stopper is provided on both ends of the stick.

X A 18 8 (A 18 fEA)

18 pieces in X direction (Maximum 18 pieces in one stick)

Y AT 10 71

Z HIENT 3 B

20 sticks in Y direction
3 sticks in Z direction

18 {8 X 10 711 X3 B¢=540 f#l (%K)
18 pieces X 10X 3=540 pieces (max.)

051222

SSJ-03140

11,713
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SANKEN ELECTRIC CO., LTD. SLA2403M

10 R LELOBRE

Cautions and warnings

RERE., FURELOBENWAEC L > TREBEEZRRIBERERDETOTERERIIER
ENFTROBEWKLET,

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

(WVRE LOEEEHE

Cautions for storage

@ REBEIIER (5~35C). ¥k 40~75%) FARLEL L, HESECREELLOKRERS
FREdT T<7EE N,

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

@ BERUETREOEFEHNAPRKELRRWERODBWEF TEHRBXZRTTIZE W,
Avoid locations where dust or harmful gases are present and avoid direct sunlight.

O EHHAELBORBERAIMEEMTHEDY — ROBHFIOVWTHARL TIEE W,

Reinspect for rush in leads and solderbility that have been stored for a long time.

QFHERE., ROBNWLEOEESHE

Cautions for characteristic tests and handling

® FZARESZ TREREZTIHAE. BEHENSOY—JBEOEM. WFHE 3 — MOREES
ZI+HTEETIV. ERERUEOREZEITIEZ N,
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.

GYEBMTBEIZDONT

Soldering Temperature

@ HFMTOEIE, TREMUN TS 2 ERBICERETEE D CHRESLEE L,

‘When soldering the products, please be sure to minimize the working time, within the following conditions.
$260+5C 10sec
O350+5C 3sec (FHIT)
Soldering iron

OBBKIEY D720 OBHWER

Considerations to protect the device from electrostatic discharge

® INTAEERESHBER. AMET—ZREH-> TEEW, MEV—RBUA AN v 7% %H
. BEEBEIEDRED I MQOEHZEAKRDIEWATIZANTLIZE N,
When handling the devices, operator must be grounded. Grounded wrist straps be worn and should at
least 1 MQ of resistance near operators to ground to prevent shock hazard.

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

® H—ThrL—YREDUEREESIHE. AEHELT —AZWMo T I W,

Work using measuring equipment such as a curve tracer, the equipment should also be grounded.

FRAITOEPT 4 v THET —AU TSN,
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.

ZLTLKEEN,
The devices should always be stored and transported in our shipping containers or conductive containers,
or be wrapped up in aluminum foil.

@ TNAAZERHEIEEBITIEBHOT TNy o707y FMEEZHET A 2R TKES N,

@ FHMT%ETREE. REITTRF4 v THOY—ZBENT NI AICEMENZD 2D

@ TNA REANDARL BHEHFROBREZHNIPEBEEARD L BTN IBEETHEMNR

[

i
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SANKEN ELECTRIC CO., LTD. SLA2403M

(5)F Dfth
Others

AFIZRBINTWAIEBMEARVERIZ. ERLEOBELLTRLEDDT, INSIKEET S
BoHOLETEWHE. HFREHE. TOMOEFOREMEICOVWTHAR—MEEEZENEE 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 resuit from its use.

ABRABMINTNIHG 2 CERAOEHERE. TSR EH EOHAEDRICDWTERE
DEEITHANWTRE - 2T > T LI W,

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

YUHIIRE, EEECRLICEBD TWETH, FEKRMMATIE, HEHERTORM. EEDOFEEITE
ehEth. BROEFCIVEREL T, ABFER KKEY 2B REFEZREEIERVX
SHEABOERMICRNT, HEPIVATALTTARRERFTRUVHEREZT > T EEN,

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.

B TEWEEENERINSREMEFE#ES. T, EMfFOLDDERERLE) KK
BUHONBZLZEENENVRDERLRNTIES Y,

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.

AFICEBR SN HRAMERERRG 2L TBOEEA

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

N BRHEHMEOFERIIDNT

Use of ozone depleting substances

AUFOMT M FOHMLETRIZBNT, — O 70 RAY VERENEREAL TB A,
No chlorofluorocarbonic ozone depleting substance is used at any of our manufacturing processes including processing and
assembling processes to manufacture this product.

RERFBREMBFOERITONT

Use of brominated materials fo flame-retardant

BT, BERERHMMRE (PBDPE,PBB) Z2FALTHD TR A,

All the materials used in this part contain no brominated materials of PBBOs or PBBs as the flame-retardant.

051222 SSJ-03140 1313
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