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SANKEN ELECTRIC CO., LTD. SMA2417M

1 EAREE
Scope
ZOFEIL, HID AEETINT U v PRSI NICSMA4ITM KD W THEAT 5.
The present specifications shall apply to Sanken HID High Voltage Full Bridge Driver IC for SMA2417M.
FRGE. EEHANRBTAA ON-FREBICERAT 2,
This part shall apply to inverter equipment for the automotive headlamp.

2 HE
Outline
i Bl | REEEREERE (NTTUv RIC)
Type Semiconductor IC ( Hybrid IC )
s B | BHEEER (RS AT7y—E-IER)
Structure Plastic package ( Transfer mold )

* A & HID A RS N—
Applications HID Head lamp Driver

ZOINT VY P RIANZ. GEHMIC & 4E0IGBT THRINTHET,
+ # One package full bridge driver consisted of high voltage IC and IGBT(4pieces).
Features ZOBERTANE, ANBEBRTEERHTEEY,

High Voltage Driver which accepts direct connection to the input signal line.
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SANKEN ELECTRIC CO.,, LTD. SMA2417M

3 HMMEARER (Ta=25C)

Absolute Maximum Ratings (Ta=257C)

No. B B EE) Bfir £ & #
EIREE N - GND—-HV [
\Y \% 5
: Power Source Voltage M 00 Between Power GND and —HV
2 AJJBIE VIN v 15
Input Voltage
e
3 | BIFRE Vee v 15
Operating Voltage
4 I &BIE VouT \% 500
Output Voltage
i H1EHR (DC) -
5 Output Current IoUT®C) A 7 Ta=25C
e gs 4 *1 Ta=25C
o |EEFEEKR | o |
Total Power Dissipation 20 Te=25C
yE
7 | REEE Teig T 40~ +150
Storage Temperature
s
g | BERE Tj € 40~ +150
Junction Temperature
IGBT B/X)LA
o | INT Tt EAS mJ 5 VDD=30V, L=1mH,
IGBT Single Pulse
Avalanche Energy
SvFT v TiE Ta=25C, 2> F U F ¥ — I8k
10 Latch-up ESDAU) v 100 Condenser Discharge Method
Ta=25CE-Ib 5 — PERIEIBE
tatiz R _ between regin and inside circuit
11 HERR I FE kv +]1.5
Isolation Voltage o ERNEERT 350ms, FIE=1.0mA
Pulse time 350ms  Acceptance(less than 1mA)
IGBT dV/dt W&
2 dv/d 3
2 1 \GBT dV/dt Energy /dt | kvius
< > ET IV (C=200pF, R=0Q)
ESD(MM) v +250 ; ’
g Machine Model (C=200pF,R=00 )
13 E?iﬁgjsftic Discharge
AEET IV (C=100pF, R=1. 5k Q)
ESD(H M) kv 2 Human Body Model (C=lOOpF,R=1.5k|] )

*] HERAREI "y FTORER IR D ERBEREZHRENET.
BR THEAEKRICR. ZREI -y MCTRERBBRRE Z2EHRITVWZTETIOHBARLET,
Upper output current shall be constrained by the thermal characteristics of a ballast unit.
In case that a unit is used under high temperature, appropriate thermal design should be considered.

¥ SRR Fv TNy I ETOREHIE®Gj<=62C/W) & F v TH A BT M OBIEHE
(6j-a=312C/WIcX VRO ENET,
Total power dissipation is calculated by thermal resistance between chip and package, 8 j<=4.6C/W
and between chip and ambient, € j-a=31.2°C/W.
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SANKEN ELECTRIC CO,, LTD. SMA2417M
4 BRHRME (Ta=25C)
Electrical characteristics (Ta=25°C)
o B A £E | B "o &
' Item Symbol Unit Conditions
Min. Typ. Max.
IGBT B EBE *#500 IOUT=100 u A, Tj=-40~150C
1 | IGBT Output BVOUT | V
Breakdown Voltage 570 IOUT=100 £ A, Tj=25C
IGBT i HiRNEHR
2 | IGBT OQutput 10UT(off) | LA 100 | VouT=500V
Leakage Current
IGBT Output On-State Voltage 13 1.8 | IoUT=2.0A, VIN(orVGL)=10V
3.0 Vee=10V, VM=VIN=0V, Ta=25C
Iecl mA
4.5 Vee=9~15V, VM=VIN=0V,
4 | BLERFEIEEG ‘ Ta=-40~125C
- Quiescent Circuit Current Vee=10V, VM=400V, VIN=0V,
Tec2 mA *0 Ta=25
7.0 Vee=9~15V, VM=400V, VIN=0V
’ Ta=-40~125C
4.0 Vee=10V, VM=400V
s | BERFEIRE B Iec3 A ' VIN1(orVIN2)=10V, Ta=25C
Operating Circuit Current 70 Vee=10V, VM=400V
’ VIN1(orVIN2)=10V, Ta=125C
ATTBEERE VIH V 10.8-Vce —om
6 | Tnput Threshold Voltage VIL vV 52-vee] Yeemd~ 15V
n-${} IGBT ¥ - KB EE
7 | Lowside IGBT Gate VGL V 10.8-Vcc 20 Vee=9~15V
Drive Voltage
td(on) 0.3 1.2 2.0
High side VM=85V, Io=0.41A
td(off) 0.5 1.5 25 Vee=9~15V
3 JBE I ] td(on) 0s 0.3 1.2 20 V=10V (Out Stage=ON)
Delay time Low side V=0V (Out Stage=0OFF)
td(off) 05 1.5 25
i 1.0 | 4td=H/S td(off) — L/S td(on)
*3 or L/S td(off) — H/S td(on)
VUVLOH v 5.7 6.2 6.7
9 | EEBEREDERKEE
VUVLOL v 5.3 6.0 6.6
= = ¥-iod
10 {&EJ_E_{%E\%@”{E PAGEEIE AUVLO v 0.1 0.2 04 AUVLO=VUVLOH-VUVLOL
LA L ANE
1 | BAERE vee v 9 15 Ta=-40~+105C
Operating Voltage
NOTE

HKENDRERR, REABEEIRDET,
’ marked value are Design value.

*3  INLLIN2 ANEBEESOT Y RY 1 AR, 1.0us Z2H#3R L 39 (Vee=0V~15V, Ta=—40CT~150C). AF GRS TR, 2 ASFRE
ZURIEEMBEERL THETH, £/ U9 s ICOESRERMENT—RTIGBDOAA v F U JIEIC LD, R BE
ERSBNEIANEERTT Y MM AR ZL TVELESET IS BENRLET,

Recommended dead time for IN1 and IN2 input signal is 1.0us. (Vec=9~15V, Tj=-40~150"C) Although input control circuit embodies
simultaneous inputs turn-on prevention circuit, please consider to set appropriate dead time to prevent simultaneous turn-on by the optimizing
signal transferring time of a monolithic IC and switching time of power IGBT for an application.
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SANKEN ELECTRIC CO,, LTD. SMA2417M
5 IGBT BRMRHME (Ta=25C. FEMRITREHECRVET. )
IGBT electrical characteristics (Ta=25°C The spec are Design value.)
- e 1| i
o B g wE | Wi kK & #
' Ttem Symbol | Unit Conditions
Min. Typ. Max
IIwy-aLry
) | R BVOUT| V | 570 IC=100 12 A,VGE=0V,Tj=25°C
Emitter — Collector Output
Breakdown Voltage
IXIy¥-aLr¥
2 | HAENER IOUT(off) | 1A 100 | VCE=500V,VGE=0V,Tj=25°C
Emitter — Corrector Output
Leakage Current
F—hLIvFHHH
BNBRORES 14— FE VGE==*20V,VCE=0V,
3 | B IGES | A 50 | T nTEET
Gate-Emitter Output Tj=25C
Leakage Current
(Include Gate-Emitter protection diode)
1.0 1.2 1IC=0.4A, VGE=10V, Tj=25C
v
. | ,@ E VCEG) 0.9 1.2 | IC=04A, VGE=10V, Tj=150C
Saturation Voltage 1.3 1.8 | IC=2.0A, VGE=10V, Tj=25C
\Y
1.3 1.8 IC=2.0A, VGE=10V, Tj=150C
Gate Threshold Voltage ¥23 | *28 | *33 |IC=1mA,VCE=10V,Tj=150C
Cies %280
P =] ]
¢ | FEE Coes | pF %140 VCE=10V, VGE=0V, Ta=25"C
Capacitance
Cres *100
IEH# S5 A 4— FEE - -
7 Diode Forward Voltage VESD v 18 ISD=3A, Tj=25C
5 A I — R E R |
8 | Diode Reverse Recovery trx ns *720
Time IF=7A Vgs=0V Tj=25C
54 A — REEEER ‘ dlg/dt=100A/ it s
9 | Diode Reverse Recovery Qrr ucC *5
Stored Charge
F—=hrFy—2 - VCE=300V, IC=3A
10 Total Gate charge Qs nC 18 VGE=15V
NOTE
X ENORHIL. REHMEERDET,
3 marked value are Design value.
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SANKEN ELECTRIC CO., LTD. SMA2417M

6 SRR BHERA

6-1 BERRIZDNT
Delay Time

ANMEBERITHT 2 HNIERE FTRITRT,
From the following waveforms of input signal and output voltage,
delay time shall be defined as below.

DHigh side switch turn—on, off

INxthH: Vec X 0.8

INxthL:Vec X 0.2 -~

[ —

ov '
LGND TTTTTTTTTTTTTTT N N~ Tttt
: :
1 ¥
L} 1 b1
Voutx —_ — —
(Highside IGBT) ! ! Voutx X 0.1 ! ’
—HV -V el Sttt e ntuhrtutaiaiale

: 1d(OFF)
td(ON)

@Low side switch turn—on, off

}

INxthL:VYcec X0.2 - -:

i

1

LGND I} T TTTTTTToTTomTomommmmmsmmmmmmmooooooon  Veun XD

:

1

Voutx . —_—

(Lowside IGBT) td(ON) td(OFF)

AHY TTTmmTmmemmmeemem s ———— B m e m s m e
BlEEREE FTRICRT . HISEE4 Measurement Conditions
Measurement Circuit Vee=10V, VIN=10V(pulse)

VM=85V
4 /%7 I0=0. 41A(RL.=206 Q)
I § XABL., VINZIZA AIESE AN B L A
— <Z R — vine DEIRITHD, (COBHE AKABVOUTI, 2
VINT <| I$RE59 5, )
{ ¢ When pulse signal is inpuited to VINI,
VouTt ' i vout2 RL on solid line is ON and dotted line RL
W is OFF. On the contrary , when pulse
<~ signal is inputted to VIN2, RL on dotted
VINZ - —— <l" v - line is ON and dotted line RL is OFF.
i 1
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SANKEN ELECTRIC CO., LTD. SMA2417M

6-2 Vec (EBEREEIEICDONT

YTBREELTHHBEEND Vec BED LV, HHERORZEDIEERHERTIBEUTICRS &, Voo KEERBERITIEL
T. W77 IGBT 2l L %97, SREERRMIE, AHES VINL VIN2 22T 8 A, M, Ve BELV IVNEEBEBEAL
AT % ABMICREEEEZRRLET.

In case that Vce voltage level which is supplied as an auxiliary power supply dropped lower than the level that could secure the stable operation
of control circuit, Vee low voltage protection circuit shall be active.  Eventually all IGBT output shall be shut down.

Furthermore, input signal VIN1 and VIN2 shall be refused while the low voltage protection circuit is active. 'When Vce voltage level goes up to
the stable operation voltage, the protection function shall be antomatically released.

VuvieH Vuvl-o E N

Voutx
(Highside [GBTY)

ov

63 MHEREMEIZDOWNT

About recommended operation

No " B e | " % #
’ Item Symbol Unit Min Typ Max Conditions
ZEBE dv/dt _ R _
1 Stability operation dV/dt dv/dt V/us 2 Ta—25°C,Vcc-10V,VM—400V
HRT R5A L —
2 Recommended Dead time u s 1.0 Ta=—40~150C
A ARV TN BEO T LB TEGREIR
dv/dt St : RBIEREBE(Ti-40~150°C), 37 MEFE Voff=0~20V
/ BH{EEBIE VCC=9~15V, AL wF > 7 Bifi$k F50KHz
// /////////////////// Wi EfEIS : Vo7 VEENE A V=60Vmax, dV/dt=6V/ ¢ s max(Ta=25°C)
/ // / Safety operation area of voltage of recommended ripple
7 P Operation condition: All range of motion {Ti=—40~150°C), offset
AV voltage Voff=0~20V operation voltages VCC=9~15V, and switching
frequency f=50KH2 operation areas: Width A V=60Vmax of voltage of
I [515& ripple and dV/dt=6V/ 1 s max(Ta=25°C)
Measurement circuit
Load
*B THT Y |
P = Smooth capacitor || SMA2417M
1 | [
™~ VCC=9~15V
pm

j,/ f=50kHz @

Typical wave form between ~HV and GND
GND

VAR

-
/t
XdV/dt=AV/ At
070615 SSJ-03455 6/16

61426-01




SANKEN ELECTRIC CO., LTD. SMA2417M

7 70w AT I N (EVER)

Block diagram (Connection diagram)

Y ES Eoe) Hre
Pin Number Symbol Function
1 NC N C#sF
Non Connection Terminal
2 OUT1 |JUyPHAEmFI
Bridge Output Terminal 1
3 GL1 O—44 F)XTU—IGBT Q'1 D7 — b+
Gate Terminal of Low side IGBT Q’1
4 PGND1 | JUy> FIABERT
Bridge Positive Power Source Terminal
5 LO1 O—3 R/X7—IGBT Q1 &' — KB 1 F
Output Terminal for Low side IGBT Q’1 Gate
6 vce BIREERT
Power Source Voltage Terminal
7 VINI1 ANESHT 1 '
Input Signal Terminall
8 VIN2 | AHESHEHTF2
Input Signal Terminal2
9 —HV Ty AT RAERKT
Bridge Negative Power Source Terminal
10 LGND o2y 7 GND&F
Logic GND Terminal
11 LO2 O—4-1 R)XT —IGBT Q2 O — MREY i J79m
Output Terminal for Low side IGBT Q’2 Gate
12 PGND2 | 7UvY TS ABRRET
Bridge Positive Power Source Terminal
13 GL 2 O—4- R)N7—IGBT Q2 D% — g+
Gate Terminal of Low side IGBT Q’2
14 OUT2 |7y AT 2
Bridge Output Terminal 2
15 NC N Cu¥
Non Connection Terminal
070615 SSI-03455 1/16
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SANKEN ELECTRIC CO., LTD. SMA2417M
8 i F[EIRS
Application circuit
HIDHEZ Oy D
2;R{8Reg &
Voo VINt VINZ LGND
(6P ~ (7PIn)/l' (BPin>‘.\ <1 0PIn)
N’ .
PGNDI | PGND2
{4Pin IW_ s 2P v
1GaT! IGBT2
C B 10  S—
OUT1{2Rin GUFSORI0 OUT2(t 4Pir)
IEBT‘I IGB-]LI
( ) <\ ; \ 7 ) ( )
- N 2 N GL2APIY
GU (3Pin) Lot HY LO: n
P <OPIR Q1P
et RN
o™
< BRED A >
9 ¥1XTF¥—h Example of Drive
Timing Chart
v y 4T Lampon  OSC250Hz
cC P 1
!
IN1 !
]
:
IN2 :
"
)
LOf :
i
LO2 ov !
; -85V
—HV—GND -400V :
oV ': | | | |
| -85V
I
OUTT1-GND -400V !
oV ! I
J -85V
o : [}
OUT2-GND -400v !
070615 SS8J-03455 8/16
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SANKEN ELECTRIC CO., LTD. - SMA2417M

10 7wy M

BLOCK DIAGRAM OF HID
PGND1 PGND2
(4PIN) (12PIN)
N N
\—y
Vce 8\
(6PIN) T 1
VeeEBE

BRI
4N E—EE
- B ONR; LE B 3%

VINT
(7PIN)(

“Vee Under
Voltage Lock Out
circuit

*Filter Circuit

}o—
A
VINZ bw e o 54T EH KS4TEE

revention circuit
(8PIN) ’ Dave Ciout Dive Gt
| (For H/81) {For H/S2)
7 | S L ¢S our
LGND () N (2PIN)
(10PIN) ksqomm|  |FsqTmm
L/stA) (L/s28)
Drive Circuit Drive Circuit
(For L/S1) (For L/S2) oUT2
] (14PIN)
5 O—O0—00—O
—HV GL1 LO1 LO2 GL2
(9PIN) (3PIN) (5PIN) (11PIN)  (13PIN)
11 EEER
Truth table
IN1 IN2 H/S81 L/St1 H/S2 1./S2 ouT1 ouT2 ﬁi

L L L L L L Z Z

L H H L L H H L

H L L H H L L H

H H L L L L Z Z

L : Low level/OFF Ei{ff H : Highlevel/ON EJff  Z : High impedance status

¥ ARBEIZIE. INL IN2 OARHES)IIIHL T, RAEL CEHERILEERNFE DD v VERICERS N
TWEY. ZOREL EMERIERBE. 02y 7 EEICTHI IGBT 22T 7EfET 2H#EE L
B TWET,

This component embodies the simultaneous turn-on prevention circuit within a control logic for input signal IN1 and
IN2 (H signal). This simultaneous turn-on prevention circuit turns off the output for all IGBT by the control logic.

070615 SSJ-03455 9,/16
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SANKEN ELECTRIC CO., LTD. SMA2417M

12 5% (U—R7+—3 % No.1054)
Package information  (Lead forming No.1054)
12-1 A\, HEBLUHE

Package type, physical dimensions and material

zmnvﬁj

frnanskies bobaven paot

¥ 47 : Sn-Ag-Cu
A Shid RoHS SRS RVET,

Lead finishing: Solder dipping ( Sn-Ag—Cu)

This product becomes RoHS Directive Complliance

1 RBER SMA2417M
b H ; ' i {i . 4 Part Number
{236 5676 910112131415 e Code
*: R T
1) MENBELRE Y o PRV GDERTMRRTY, ﬁ lle);fer . st’;gf;ff yifr
By wovanros BEREETE OUaon D% b XU REEETRGT. WoXF: B
tr{ i¥ Ei‘m@m¢ﬁ%lﬁlﬁ&t} g?] 2nd letter : Month

I~9 B : 7S5ET7HF
Arabic Numerals
10A:0
11A:N
12A:D
334 3F  BiEH
3rd & 4th letter : Day
01~31 7SE7HF

122 Sa Arabic Numerals
Appearance B : mm
EE BN G BREBBETHS Z &, Dimensions in mm
The body shall be clean and shall not bear any stain, rust or flaw. & DWG No.TG3A-1011
12-3 #RoR
Marking
AFICHARICRSG, Oy MESZEBIHEARIIBATRAITS L,
The type number and lot number shall be clearly marked by white ink on the body
and shall not be erased easily.
070615 SSJ-03455 10716
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SANKEN ELECTRIC CO,, LTD.

SMA2417M

13 REFHE RBEEZEE Ta=25C

Representative characteristic chart

Vee EiRER ILFFRIBRER 1 VIN=0V, -HV=0V
Quiescent Circuit Current 1 VIN=0V,-HV=0V

Ta=25C
Vee BIRFFIERFEIREH 2 VIN=0V, -HV=400V
Quiescent Circuit Cwrrent 2 VIN=0V,-HV=-400V

3 Ta=150C s Ta=150T
105°C 105C
25C 25C
~40C -40C
T 2 < 2
k k-
— o
00 5 10 15 00 5 10 15
Vec Power source voltage (V) Vee Power source voltage (V)
Vee EIREH IERFEIFEEFT 2 VIN=0V, Ta=25C Vee BIRER ILIFEIBEEIR VIN=Vce=10V
3 Quiescent Circuit Current 2 VIN=0V, Ta=25C Quiescent Circuit Current 2 VIN=Vcc=10V
3
[ Veg=15V
z 2 - 9 Ta=150C
<
£ F Veer12V K 105°C
9 — Veck 10V o _24?;(%
= Vcerov =
1 1 f L SN
Veg=4.5V
0 0 -100 -200 <300 -400 0o -100 -200 -300 -400
—HV Input Voltage (V) —HYV Input Voltage(V)
Vee BIREHERFRIEREIR 2 VIN=Vee, Ta=25C Vee REERERBEBEUVLO)
3 Quiescent Circuit Current 2 VIN=Vee, Ta=25C Vece Under Voltage Lock Out Start Voltage
Vie=15V 6 Ta=25C
2 2 Ved=12V S
= 4
. Voe=10V g
= / Vee=9V T
1
2 Vi
Vee=4.5V
0 0 -
0 -100 -200 300 -400 0 2 4 6 8 10
~HV Input Voltage (V) Vcce Input Voltage(V)
070615 SSJ-03455 11/16
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SANKEN ELECTRIC CO., LTD.

SMA2417M

Low side Gate Output voltage iR
Low side Gate Output Voltage (Temperature dependency )

AMT vib  IREERTFHE
Input threshold Voltage Vth  (Temperature dependency )

Gate Output Voltage VGL Input threshold Voltage
10 8
8 6
s ° s
_ 54
g =
> 4 =
| Vee=10V 2 Vee=10V |
2 HV=85V e\ INthH -HV=85V
| o \/INthL |
0 0 |
-50°C 0°Cc 50°C 100°C 150°C -50°C 0°C 50°C 100°C 150°C
Ta [°)C] Ta {°C]
Vee IKEERERRBELEUVLO) REKREME ATIRF Vih Ktk
Vcc Under Voltage Lock Out Start Voltage (Temperature dependency ) Input threshold voltage Vth
Under Voltage Lock Out Start Voltage
7 1
UVLOthH 15
e Vee=15V
65
e
z 10 Vee=12V
é 6 —— e = = " é
> - om e m we = - - >
- Vee=9V - T
55
5 v | I
5
-50°C 0°c 50°C 100°C 150°C
Ta [°C] 0
0 5 10 15
VIN 3 FARBE (V)
Hhms fEfMEE RESE VCC=VIN=10V
Output Saturation Voltage (Temperature dependency) VCC=VIN=10V
2.0
>
B 1.5
>
o
g /l/
% 1.0 Ta= -40°C
8 25°C
< 85°C
= 0.5 105°C
w
150°C
0
0 1 2 3
Output Current Io(A)
070615 SSJ-03455 12/16
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SANKEN ELECTRIC CO,, LTD.

SMA2417M

BHRETFAAYF U TEE Ve ikEH

Each element switching characteristic (Vcc dependency)

High side Delay time characteristic {Vcc dependency)
—HV=—85V,Io=04A

Low side Delay time characteristic (Vcc dependency)
—~HV=-—85V, Jo=0.4A

25 2.5
| ——
[/ L ——] w
2 "\___________ =
21 2 g -\‘L—ﬁ______\
——td(ON) T ——
05 e £ 0FF) 0.5 |— td(ON)
s t (O FF)
; . |
7 9 " i3 15 7 9 11 13 15
Vee (V) Vee (V)

BRTAM v F TR BEKRENE

Each element switching characteristic (Temperature dependency)

High side Delay time characteristic (Vcc dependency)
Vee=10V,—HV=—85V, Io=0.4A

Low side Delay time characteristic (Vcc dependency)
Vee=10V,—HV=—285V, Io=04A

25 25
2 2 / /
~ 15 ><‘- ~ 15
s ]
I | - i
—tc ON} e t(ON)
05 —td(off) 05 e ol OFF)
0 0
-50 0 50 100 150 -50 0 50 100 150
Vee (V) Vee (V)
070615 SSI-03455 1316
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SANKEN ELECTRIC GO., LTD.

SMA2417M

Dead time = Qus
TeKIEIL |l —

FTwhFALL0us

Bi{E ONBhILERE  BHERERR

Confirming the operation of turning on prevention circuit

WS AL 82.0mA
@: 86.0mA
A: 8d.0ns
@ 1.38us

Cha 5
sl 1.20mA

Chil 500V

Chd Bkl
$5.8mA

Ch2! 5,00V

Miaoons] Al Chi 7 5,009

Ch3; _20.0V

TBEETIOmAG ]

VINI KU VIN2 AAMERZ 7 OAZ—/N—E ¥ TH, -HV BENS DHABHREINID D ER A,

w8.00%

8 Mar 2065
12:46:35

Bl ON Bl 0.61us
Simultaneous ON time = 0.6us

[—& It h3
—— ! SP—

1 a:

cn3f”

R 8 kN [ sk i
ICh2[ 5,80V —mi400ns; A Chl 7 5.00V;

3

200V

@[10.00% ]

@;
Al
@

72.6mA

54.0mA
$6.0ns

1.96ps

Chd i
4301A

e Cha Boki
3 71.9mA

€ Mar 2005

12:48:09

Even if cross-over of input signals VIN1 and VIN2 occurred, there will not be an increase in migrated current
from -HV power source.

ERTITBVT B MERERE

Temperature characteristic of break down voltage of each element

Temperature characteristic of IGBT Break down voltage

Temperature characteristic of Monolithic IC
Break down voltage (100uA)

(100uA)
1000 1000
900 900
S
- N . —
2 800 DA et
b= =
> 700 P = 700
m //" o
600 — 600
500 500
-50 0 50 100 150 50 0 50 100 150
T (°C) T O
BB I IGBT FASO &
Power Dissipation IGBT  Forward Safe Operating Area
100 =
25 = Ta=25°C
Te=25C (#ﬁ%ﬁjﬁﬁﬂ E“iﬂ /) [ Single pulse
20 (Infinite heat sink used)
E 1000Ls
S 0 S
s AN = 7
g _ SSSR
2 \ S NP
-3 e NN N
@ — s N\
a Ta=25°C (E Y65 5) N 1 1oms NIRRT T
g . (Standard used) \ e
Q?« \\A \\ \\\
o NeN
-50 0 50 100 150 \
Operation ambient temperature Ta [TC] o i 10 100 1000
VCE (V)
070615 SSJ-03455 1416
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SANKEN ELECTRIC CO., LTD. SMA2417M

14 HERLEOEE

Cautions and warnings

A@Eﬁﬁ L DOEFZE CAUTION/ WARNING

RERE, MERELOBRVWAEICL > TREREZBEIBER LBV ETOTEEFRICEEIN
ETLSBENELET,

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

(1) RELEBIBEOEEER
Cautions for storage and moisture sensitivity ‘
® REREIER (5~35C). ¥ 40~75%) TNLHELL. SELSBOBEELR(CORERGEFH 2
BT T EE 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.
@ BERMITAZOFHENZANREELRNWERODIRWEFITESN BXZETTIZI WY,
Avoid locations where dust or harmful gases are present and avoid direct sunlight.
@ EHRELZLOIRMEAMCERMIMES) - ROBZLEZONWTERRLTIES Y,

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

2) BHERE, RVHEVWLEOHEEEE

Cautions for characteristic tests and handling

® ZAREBEETHEMEREZTOESIE. BESEMLOY—IJBECHN, WHFET 3 — MeRERFIC TS
ZTHEETIW, XEERUALOREILETTIES 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.

3) FHMFIBEIZDONWT

Soldering Temperature

@ FHMITOBIE. TREHUATHRS ZTERBICERZTDHE D TEELZEW,
When soldering the products, please be sure to minimize the working time, within the following conditions.
$260£5C 10sec.
O350£5C 3sec (EHIT)

Soldering iron

(@) BEIWESLEOEDOBRHRNER
Considerations to protect the device from electrostatic discharge

@ FNAZAEBREIGEE. MET—REWMo T I, AMEF—RRBVAMA NIy TEERAN., BE
B5 kD72 1 MQDEFEAFOEWFICAN TS LT N,
‘When handling the devices, operator must be grounded. Grounded wrist straps be worn and should at least 1 M of resistance
near operators to ground to prevent shock hazard.

® TNARERHLIFEERIZEEROT—TIYy o707y MEZBET —AZWo TEE N,

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

A—T M —PREDAURREZHEIBE. WEBOTY —AZMoTLEI W,

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

® FHMIZETZHEE, FHITPT v THOU —JBENT NI AREMENZ D2 <TeDITH¥H I
TOEPT 4 v 7’1%75:7 ALTLIZEN,
‘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.

® TNAMAEANDIARIT. BAHHEROBEZHNIDEBHARDO LB N IBETHENREZLT
STEEW,
The devices should always be stored and transported in our shipping containers or conductive containers, or be wrapped up in
aluminum foil.

070615 SSJ-03455 1516
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(5)T DA
Others
@ FEXEMINTOLSIHEFARVERAE. FRLOSZELLTRLEZDOT, INSITERT HE=E
DOTHEFEHE. MNFTAEHE. TOMOEFOREMBII DOV THALR—IREZEVERA.
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.

@ FEUIRHRINTWAIHGETERHOHEIE. ChS5OHUBELEHYEDHEAEDLRIEDWTHERAEDE
EITRAWTEE - HIE 217> TSEE N,
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. EEMOM LB TWETA, FEAMATIE. HHHEEBTORNE. WEOFREITEITS

NEFA. PROBBIILOBRELT, AFER, AKBWR, 2N RBEEZREITRNVESEREFO
BEICANWT, EBP VAT ALTHARZERFRUHRZT > TEEN,
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 fajlure or malfunction.

@ O THWEHENEREINSERENZFHER. BT H6lH. EalErozo OEFERERE) T
HONBLZIZEENEVWROEALZNTES N,
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.

AFITREE S N B RSRREG 2L TBERA

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

® IV VEBMEMEOCERITONT
Use of ozone depleting substances
FEBOMT, HAEOEHETRICBNT, —YOT7 0 RAV U EBHENEIIERL TBDEE A,
No chlorofluorocarbonic ozone depleting substance is used at any of our manufacturing processes including processing and
assembling processes to manufacture this product.

@ HERZREBHNOERIIDONT
Use of brominated materials fo flame-retardant

AE 2T, BERKZREMRA (PBDPE,PBB) #HALTHBD £V A,

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

@ MR/ —RiIZONT
About resistance to flame
B ORI L — RiZ 94 V0 TT,
Resistance to flame of this part is 94 V-0
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1 fFEMEE
Reliability
1-1 BBGH
Test Conditions
No i B OHE OB & §7° MK RO®
Test Item Conditions Quantity Rating
|| BEREER ORI 0CEA) ~ +100CE 7) 2 100 $4 7
Thermal Shock Test 0C (5 minutes) to +100°C (5 minutes) 100 Cycles
o | IRBEHINFAER 40CE0 ) ~ +150°C(30 ) 2 500 47
Temperature Cycle Test -40°C (30 minutes) to +150°C (30 minutes) 500 Cycles
iR A RN A7 ARUER Ta=85C RH.=85% 1000 KR
3 High Temperature Humidity Vee= . 32
Bias Test cc=Vcemax VM=400V 1000 Hours
- Tj=150C Vce=15V
4 | EEEIERER VJM=85V(10=COC41A/3SW) 30 1000 R
Operation Life Test . 1000 Hours
VIN1=VIN2=15V f{=400Hz
s | WrGEEIERLER ATj=90°C Vee=15V  VM=400V 2 10000 $47
Intermittent Operation Test VIN1=VIN2=15V {=400Hz 10000 Cycles
EiE e aliR - 1000 ¥R
6 High Temperature Storage Test Ta=150C 22 1000 Hours
KRR AR - 1000 HFfE
7 Low Temperature Storage Test Ta=40T 22 1000 Hours
g | FHRAEN (TARER Ta=150C  VGL=20V (-${}' MOS 0¥’ ~}EFE) o5 1000 B F
I;i'f;‘;ffp erature Reverse (Gate Voltage of Lowside MOSFET) 1000 Hours
FEFIFRKUINE R
9 | Unsaturated Prossurized Ta=121C  2.03X10°Pa RH.=100% 22 % ffffﬂ
Vapor Test ours
o 10 iR
+
10 - i R A B 260+5C 1 10 Seconds Dipping
Soldering Heat Test 350C F¥¢H 1 3%
Handle Soldering 3 Seconds
LR ERR 58
1 Reflow Soldering Test. . - 230£5C 11 5 Seconds
5158 D SREERLER - 513871 9.8N 1 10 %
12 R IRE R B Lead Pull Test Pull Force 9.8N 10 Seconds
Terminal Seengih Tst HITRE AR 313%77 49N " 2
Lead Bend Test Pull Force 4.9N 2 Times
MM C=200pF R=0Q T 5 4950V
13 BEEHE Machine Model each terminal § B
Electrostatic Discharge HBM C=100pF R=1.5kQ BT S5 oKV
Human Body Model each terminal 5 -
12 HE HE
Acceptance Criteria
- No.1~11 : @ EEREHH THEE 4,51 BRNRFE) ZiHET2E.
Values measured after test shall be satisfied with the spec at all operation temperature.
*No.12 : -V 2GR L7 W,
Lead shall not be cut.
* No.13 : HEMHE L2 WE, L. HBMIZB W T 3,13pin(IGBT OF -MNiF)IEER< .
Failure shall not be seen on device. However, test shall not be performed to Pin 3 and 13 about
Hupman Boay Mogel because of Gate terminals of IGBT.
SS8J-03455 1
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2 MR

Packing specifications

3-1 AT 4 v 7 A
Packed in a stick

FER

1) BeORERD. 70,3535,

2) EABESENER, 2705

BUYE : mm

B3 TT-DO36
DWGENOTT-O0R6

S81-03455
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SANKEN ELECTRIC CO., LTD. SMA2417M
32 WARHE
Packing for Delivery
Wit : SMA2417TM
Part Number
N y=v : SMA
Package
Y-} 74320 No. : LF 1054
Lead Forming Number
iy A )’
Packing Materials  Corrugated cardboard Box
BE : 720 fE/36, 200 fEl/48
Quantity 720 Pieces per Box / 200 Pieces per Box
MZEIN AN 9#/) S THITRT 5.
The space shall be full up with shock absorbing materials.
C ~tik
C size
\ A Tk
ik ! Asize
B size
AN ] ATk B Tk C~F ik RAEE
Corrugated cardboard Box |  Asize B size C size Max Quantity
Type 1 621 mm 186 mm 137 mm 720 pieces
Type 2 621 mm 132 mm 137 mm 200 pieces
33 ME M S )Y
Packing label E—-——-—] wﬁﬁﬂﬁﬁ o
EEED - THRER -
BB O W ORI HE BTN 2 80 #1175, ™ 0% RS HAAY | @
The following information is included on a Packing Label. s
(1) ZHEES Internal order number 3
2) DHEIE Number of times on partial shipment
3) BRETE Customer name o
@) B Customer’s P.O. number ) . Be
(5) BtmE Customer’s part number ' ::; f;; '
OR-:ES Sanken part number E
(7) ®Eow b Assembly Lot Code ©
®) K& Quantity o
9) Delivery date ®)
(10) ZExH Shipping date - -
(11) HFEK Quantity to be shipped 1__ ©)
(12) % Number of box E an &

AR

0
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