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SANKEN ELECTRIC CO., LTD.

SSC18311

1@
Scope

ZORKIE, AAyF oI LFaL—FRE/ Uy ICSSCIS3N DWW THEAT 5.
The present specifications shall apply to a monolithic IC type SSC18311 for switching regulators.

2 ®EE
Outline
i il T/UwIIC
Type Monolithic IC
F 15 BEEIER (RS2 AT 7 —F—IV F)
Structure Plastic mold package (Transfer mold)
* il 87 AAwFTLFal—%
Applications Switching regulators

3 FERERREHK (Ta=25TC)

Absolute maximum ratings (Ta=25C)

= B W F & = AR A BEfiT
: Parameter Terminal Symbol Ratings Units
pre———
AR A vee is N
Input voltage in control part
BB T A
- —0 3~ +
Startup terminal voltage 4-3 Vsr 0.3~-+600 \Y%
OCP ¥ T &L
_ 9 Ot
OCP terminal voltage 6-8 Voce 2.0~+6.0 \'
FB iR T B/
- ~0 3~
FB terminal voltage -3 Vi 0.3~+7.0 A%
FB W T A -
FB terminal sink current -3 Irs 10.0 mA
BD W 7 E
- 6.0~
BD terminal voltage 2-8 Vi 6.0~+6.0 \Y%
ROERR — Py 0.14 W
Power dissipation
R E R E -
_ 0~
Operating ambient temperature Top 20~+125 C
R :
_ A0~
Storage temperature Tstg 40~+125 C
Ty vaiBE . T 150 ©
Junction temperature J
X BROBREIIICEZEEELLT, o083+, V—AN-ELET,
The current ratings are based on those of the IC, and plus (+) represents sink and minas (-) represents source.
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SANKEN ELECTRIC CO., LTD. SSC1S311

BRI
Electrical characteristics

4-1 BERIBENE (B B8 0% Ta=25C, Vc=20V)
Electrical characteristics (Ta=25C, V=20V, unless otherwise specified)

Ly = =1 _ﬁ YT :,E‘I &
5 A wr | mog | & W gy BEAE
. Ratings . |Measurement
Parameter Terminal Symbol MIN | TYP | MAX Units Condifions
EFEEE
Power Supply Start-up Operation
B{EFBEREE _
- . . . \%
Operation start voltage 7-8 Vecon 13.8 151 173
BIEE LTREE
- . . . \'%
Operation stop voltage : 7-8 Vec(orn 8.4 94 10.7
B /R [ 3 iR .
Circuit current in operation 7-8 Tecom 1.3 , 37 mA
FEENERFEIBS B _
Circuit current in non-operation 7-8 Lecorr) 4.5 50 HA
EEREEIEEE P4 BB
- 24 | v [AZR
Startup circuit operation voltage 4-8 Vsmarrion 18 21 Refer to page 4
EEEHR
Startu‘? é'l“mm 7-8 | Tecstartury | —45 | -3.1 | -1.0 | mA
REERERLEVWESEE X :
Startup current supplying start voltage 7-8 Veomias 95 1.0 \ 125 v
FEARE I
Oscillation frequency 5-8 fosc 18.4 21.0 244 kHz
Y 7 N 25— BRI 5-8 tss — | 605 — | ms
Soft start operating period
HEEEE
Normal Operation
B RLAAFY TEHEL ENEEE
Bottom-skip operation threshold voltage 1 6-8 Vocr@sy 0487 170.572 | 0.665 v
R ELAFY TEEL EVWEEE 2
Bottom-skip operation threshold voltage 2 6-8 Vocr@sy 0.200 | 0289 | 0.380 v
BOSREMEL S NVEBE1 ¥ P4 B:H
Quasi-resonant operation threshold voltage 1 2-8 Varan 0.14 0.24 0«'34 v Refer to page 4
BOSREMEL ZNVEBE2
Quasi-resonant operation threshold voltage 2 2-8 Vep(ro) 0.07 0.17 0.27 v
BRT7 4 — RNy 7ER _ _ ~
Maximum feedback current I-8 Tenvax) 320 205 120 1 pA
AE N BE
Stand-by Operation
AL INAEEL ENWEEE P5 B
Stand-by operation threshold voltage 1-8 Vrs(sTaon) 045 0.80 LIS v Refer to page 5

>.<l @& @%&I‘:%b)f}i\ VCC(BIAS)>VCC(OFF)@F£%Z7§EEDj%ij—c

The relation of Veeiasy > Vecorr is applied for each product.

*2 ﬂﬂﬁ O)zénn BT, VBD(THl)>VBD(TH2)®E§17?‘7b\EED_LB ij_
The relation of Vepera1y > Veprmp) is applied for each product.
¥ BROATBIZICEEEELLT, 20N+, V—AR-&ELET,

The current ratings are based on those of the IC, and plus (+) represents sink and minas (-) represents source.
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SANKEN ELECTRIC CO., LTD. SSC18311

s = o Boo#® @ e | S
5 H it T R Ratings HAL Measurement

Parameter Terminal Symbol MIN | TYP | MAX Units Conditions

- PRFEEE

Protection Operation
=]
;‘j:‘m?l?mﬂiﬁ e 5-8 tonaxy | 30.0 | 400 | 500 [ ps
U=F 4 2T Ty DT 5 2F 2 T
Leading edge blanking time
BWEFREE L ENEEE(EER)
Overcurrent detection threshold voltage 6-8 Vocrm) 0.820 | 0.910 [ 1.000 \Y%
(Normal operation)
BEFBRE LU EWEEEATHER)
Overcurrent detection threshold voltage 6-8 Vocre) 0.560 [ 0.660 | 0.760 | V
(Input compensation in operation)
BD i F i ER
BD fniirjl(talﬂi:r(éz current 2-8 Tspo) 250 83 30 A | PS5 B
OLP )N 7 A &Eifk
OLP bias current
OLP L EFWHEEE
OLP threshold voltage
OLP BifF & FIRS TG s

Operation current after OLP

5-8 tON(LEB) - 495 . - ns

Refer to page 5
1-8 IFB(OLP) -15 -10 -5 HA

1-8 Visowy | 550 | 596 | 640 | V

TIecorry — 575 — pA

ovP BIRE
oD fg:faffilige 7-8 | Veaow | 285 | 315 | 340 | v
74— BNy Il RKEE
FB terminal maximum voltage 1-8 VEsMAx) 3.70 4.05 4.40 v
in feedback operation
BiEEERE
Thermal shutdown operating temperature

RS 7Rl

Drive Circuit

DRV i BE i
DRV ﬂiiﬁl?put voltage >-8 Vorv 75 8.1 8.7 v lz.esfer/to“};;ge 5
DRV e N ) e X Eﬁ'cltb t"__
DRV frjitél sowi(}cénent Z)Z:ak) 5-8 Iorv(so) B ~150 B mA
DRV T > > 7 WiR(E—2)
DRV terminal sink current (peak)

X BROBEBZIICEHEEELLT, 20008+, V—ANB—ELET,

The current ratings are based on those of the IC, and plus (+) represents sink and minas (-) represents source.

T_] (TSD) 1 3 5 i - OC -

5-8 IDRV(SI) - 608 — mA

4.2 BB
Thermal characteristics

Loy == —t _é NYTN

5 H wFr | = B R o Bif

Parameter Terminal Symbol MIN TYP MAX Units

Bl o . . . q

Thermal resistance Oja 180 Crw
110628 SSE-24880 315
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SANKEN ELECTRIC CO., LTD.

SSC1S311

4-3 BIESRME

Electrical characteristics measurement conditions

B2 B8

B =] B oE F #
Parameter Meéis;rfirtn ent| Ve [V] Measurement conditions
B E PR TATR I 00 | FEIRBITEZ BIRAT 5 Vo HIE.
Operation start Voltage Ve voltage at which osc1llat10n starts.
BEEILBRERE . 34—sgq | lc=100pA £72% Voo B
Operation stop Voltage &JEE% lt ) Ve voltage at which Iec= 100 pA.
casuremen
BN YRR [B] B8 B i circuit 1 20 FEIREER. Ve TIHRAEZR.
Circuit current in operation Sink current into V¢ terminal in oscillation.
FEBNERF I FE B IR 13 FEIREMERRAAHET, Voo BT HRA BN,
Circuit current in non-operation Sink current into V¢ terminal prior to oscillation.
RS S BEEE 7 o1 21 | lmS-60uA 725 DIST HTBIE
Startup circuit operation voltage i?ig;?gen D/ST terminal voltage at which Ipg= 60 pA.
EEER 13 V=100V, V=13V K, VeeidmFimHiER.
Startup current Source current from V¢ terminal at Vg=100V, Vcc=13V. -
P2 EEE 3 Vecon®s Vec FEBEERZITTIT T, Iec BRAD
BB GG L EWEBEE | Measurement SHHNCE L 2RED Ve i FERE.
Startup current supplying start circuit 3 20—9.5 | After Vecony Vee terminal voltage at which Iec is
voltage switched from sink current to source current by lowering
the V¢ terminal voltage gradually.
SEHRA WRBIE L] | RRAEH (o1,
Oscillation frequency i?:;r;ﬁen Oscillating frequency (fosc=1/t).
b I £ N =2
Vo hay—hEemm | WEEEA) vy Voow BRRBIEREILT 2 E TOMA,
Soft start operating period casuremen The period from Vecon to oscillation stops at Vpp=1V.
. circuit 4 (ON)
BB 5 1R T L D12, Vpry DILE A0 I BD i
FIT/VIVAZ2 [El)\ﬁ@"E)QOCP ﬁﬁ"ﬁ'ﬁré— 0V 7> Bf%/z
L%NEEE B 1 /\)Lxﬁ"z *ﬂ:bth@ OCP Jm%’-*
Bottom-skip operation Input two pulses, as shown in measurement circuit 5 ,to BD
threshold voltage 1 terminal after Vpgy falls. After that, raising the OCP terminal
voltage gradually from OV. Measuring the OCP terminal
BFEEE 5 voltage at a time when the timing of Vpgy start-raising is
Measurement 20 switched from two-pulses-after to one-pulse-after.
circuit 5 VocrasyBlE R, HEIEREIEE 5 1279 X D1C. OCP T8
“ Q R AT TN B Vi DB EAB5 122 71813
AN ELAF Y 7@1{42 VA S 2 NIVARIZEAL L 7ZFE D OCP 3 TR
LEWEEE After measuring Vocpmsy, as shown in measurement
Bottom-skip operation circuit 5, lowering the OCP terminal voltage gradually.
threshold voltage 2 Measuring the OCP terminal voltage at a time when the
timing of Vpgry start-raising is switched from
one-pulse-after to two-pulses-after.
LR TE L 2 MEEE 1 BD SiTEEZ 0V 25 iR& I BT TRREIEVMFIL
7 . 3 % BD Wi FEE.
Quasi-Resonant operation . . R .
threshold voltage 1 BD terminal voltage at which oscillation stops by raising
HIER 6 the BD terminal voltage from 0V gradually.
Measurement 20 Vepaunlll . BD 3 FEE 2R &I T THRIREME
BRIREME L EWEEE 2 circuit 6 ZH%Y % BD wi FEE
Quasi-Resonant operation After measuring Vgp(raiy, BD terminal voltage at which
threshold voltage 2 oscillation starts by lowering the BD terminal voltage
gradually.
=1} N > ‘E
RRT74—BNy 7 ER ﬁjﬁ@% 7t 20 Veporp=0V . FB/OLP ¥ ¥/ & O FHH &E o
Maximum feedback current i?ls_:rlftn;en Source current from FB/OLP terminal at Vegjorp=0V.

110628
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SANKEN ELECTRIC CO., LTD. SSC1S311
7 B HTERE WoE &
Parameter Mecaislifir?ent Vee [V] Measurement conditions
25 UNATEL EVEBE | e 7 FB/OLP 3 % ZVj)S bﬁf‘*/\? CTFTTWE, BREMEN
Stand-by operation threshold Measurement 20 1L 5 FB/.OLP it 7L . U
voltage : circuit 7 FB/OLP terminal voltage. at which oscillation stops by
lowering the FB/OLP terminal voltage from 2V gradually.

ok ON B BUZEES L) | s.g R High A,
Maximum ON time Mi?igg,:riem Waveform between terminals 5 and 8 at high.
V—F 4 2 FITwY BEE TR R O 5-8 Ui F R 2 High .
75 2% KR Waveform between terminals 5 and 8 at high in over
Leading edge blanking time current detects.
BERRELEWVESE OCP ¥ F% OV D SHMA I BT TV E, ton DS —F o
(EHEF) PTTy DTS5 UF TR &S OCP Wi FEE.
Over current detection OCP terminal voltage at which tgy reaches leading edge
threshold voltage . blanking time by raising the OCP terminal voltage
(N ormal operation) | PIEE R 6 gradually from QV.

BEFB L = EE Measurement | 20 [y~ 3V W, OCP ST & OV 7 B HRA I ET CIE,
(AT TER) ton WV —FT 4 2T TP TTF o TERERS
Over current detection OCP Wi &,
threshold voltage At Vpp= -3V, OCP terminal voltage at which toy reaches
{(Input compensation leading edge blanking time by raising the OCP terminal
in operation) voltage gradually from OV.

BD i F i & BD #i 7D HER (Vep=-3V).
BD terminal source current BD terminal source current (Vgp= —3V).
OLP }\/r YX EE;(]IL VFB/OLP—SV H%': FB/OLP lﬁ'ﬁ%?)lbl’i’l {)ILo
OLP bias current Source current from FB/OLP terminal at Vyg/orp=5V.
, FB/OLP W7 ZHRZIC ETTNE, BIREEMELEL
OLP L ¥ WMEEE WERE 7] | ek FB/OLP ST BIE.
OLP threshold voltage Mi?:g;?tn;em FB/OLP terminal voltage at which oscillation stops by
raising the FB/OLP terminal voltage gradually.
OLP Bi{EREIFEE IR OLP BMEBR D Vo Wi T i A B
Operation current after OLP Sink current into V¢ terminal after OLP operation.
OVP BifE BIRAE WEEE L) | RRBESELT S Ve B,
OVP operatlon Voltage Mi?:g;?tn}em V¢ voltage at which oscillation stops.
74— RN 7 HliH .
BAEE WERIES 7] | 1= -120A B FBIOLP 5 FB/E
FB terminal maximum voltage Mi?i:;?trr;em FB/OLP terminal voltage at Ipp= —12;1A.
in feedback operation
DRV 57 H1 /1 8 WRBIE L | SRR, 5.8 5 TR High BIE.
DRV terminal output voltage Mi?::‘rlfﬁem Voltage between terminals 5 and 8 at high in oscillation.

X ORIRBIEL 5-8 s TRIERIRIC TRE.

Oscillating operation is specified by rectangular wave between terminals 5 and 8.

110628
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HE =R 4
Measurement circuit 4
SSC1S311
FB/0LP BD ST DRV 0CP vCe GND
f f I
S

5.1V -["BD -‘-" VORV

ch

SANKEN ELECTRIC CO., LTD. SSC1S311
4-4 BIIKIEEREIE AL
Electrical characteristics measurement circuits
HIE R 1
Measurement circuit 1 /N | T W
1A
DUTY voRy —de
SSC1S311 U S
FB/OLP  BD ST DRV 0P VCC G . o 0754
® O © :
g @hee
= Y
5.1V VS| yogv @
Vee VCC (OFF)
v ON HAD) 1CC=100uA
HIE ETR 2
Measurement circuit 2
SSC1S8311
FB/OLP  BD ST DRV 0P VEC  GND
D @ (é ®
] IRB
O © 15k I S
- ~60ud
. . = I7B (%)
BEEE 3 100
Measurement circuit 3 Vs
0 """"""""""""""""""""""""""""""""""" A
SSC1S311 - YCC (BIAS)
FB/OLP  BD ST 0P VL G vee T (0P
0 — it
) ® D ®
Dhce

HAY
VDRV DUTY
0 R .
oy
veciom-F :
vee :
0 R —
s |
i) I ‘

110628
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SANKEN ELECTRIC CO., LTD.

SSC18311

m
=
Fet,
] <|L
=
=
| |
1T
—
3
-
g
-
n_—l

VCCI

HZEEH 5
Measurement circuit 5
SSC1S311
FB/OLP BD ST DRV ocp viC GND
@ ® ©® ®
I =
5.1V BD Vs.l- VDR 'o .’-VCT
1 Synchronizes with VDRV down edge
M E P 6
Measurement circuit 6
SSC1S8311
FB/OLP BD ST DRV 0ocP A% GND
) ®
IDTIE]J

VDRV

YOCP (852}

{ON (LEB)

sox [ | s0x

MAY | 0SC MAX MAX
VIRV DUTY | OFF Doy | LEB DUTY LEB —1 - L
{0 — ! N
20V RNV §
DUTY
VeC
: : {ON (LEBY *{ON (LEB} :
! : i -— h
ooy 0.8V 4
VBD VED (TH1): : : :
! YBD (THD) | ;
P
: -
18D C 3
) 3D (0) =
T o COLay
YOCP VOC;P(})QM]‘ VOCP )
0 AU L AU
MAX 0S¢ MAX 0se
VDRY DUTY OFF DUTY OFF
0 ..............................

il E
Measurement circuit 7
SSC1§311
FB/OLP BD ST DRV 0CP vee GND
D ®
bim| " |
@ _ T :
/T:FB ] TVS IRY TVCCI : | 1F8 (OLP)
— o . . 4 IFB (MAX) '
110628 SSE-24880 7/15
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SANKEN ELECTRIC CO., LTD. SSC1S311
5 Oy rF1T7 5 (EVER)
Block diagram (Connection diagram)
Vce (rl Startup HOST
§ UVLO DRV  ——OQDRV
! Reg :
E lconst OCP/BS [t—iQoce
5 Logic J 5
: 0SC OLP OFB/OLP
GND d)‘l—_L BD :O BD
£V HE RE
Functions of each terminal '
WTES | WTARLE % PR P AE
Terminal No. Symbol Description Functions
- . S =5 1 DA
T 4= KNy 5 AR T e
1 FB/OLP Feedback / =1 B
. . Constant voltage control / Stand-by
Overload detection terminal S .
control / Overload detection signal input
AN b LRRHE/ A TR EAR T B LRIEES/ATHEREESASN
2 BD Bottom detection / AC input Bottom detection signal / AC input
compensation detection terminal compensation detection signal input
; o R A7 L
No connection No function
. or T EBEHA T
Startup terminal Startup circuit input
S DRV K51 7T F—TEoA THH
Drive terminal Gate drive output
; ocn BB T BETRIES AT
Overcurrent detection terminal Overcurrent detection signal input
BB IR/ B AR BR/BEEREESAN
7 Vee Power supply / Overvoltage Power supply / Overvoltage
detection terminal detection signal input
752 Rt 75K
8 GND Ground terminal - Ground
110628 SSE-24880 8/15
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SANKEN ELECTRIC CO., LTD. 3SC1S311
6 XA EEE
Example application circuit
Vour
VAC —p— e}
z+
1 :
o—— 1 s C6
T RsT s
[ )
I')Al R1
I | M ®
4 |7 9
z GND
U1
o] Lo $SC18311  Reot
-LE: ) ORV o |2
| B2
1 R2 4
R9 ; FB/OLP [—1—1
ocr 0 %IC"’
> Roc 8 TT A T
€3 C4 PC1  Cap 8
Il
110628 SSE-24880 9,15
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SANKEN ELECTRIC CO., LTD.

SSC1S311

7 A

Package outline

7-1 e, HEBLUME

Package type, dimensions and material
0.508 MAX.
0.330 M|N,”’ "’ ~—1.27 BSC
i |
J u IJ | |

1 T

1 6.198 MAX.
/C—D 5.893 MIN.
PIN 1 ID.
TOP_VIEW -
(——4.90240.102 ——=
1.727 MAX. [T T— = _L_ 1.448+0.051
{
0
FRONT VIEW
7-2 S
Appearance

8-Lead Small Outline Package (SOIC)

Note: Dimensions are in millimeters

F3.81i0.076:—\'

0.203%55z7

A

0.508 MIN.J

0.1 5 0.762 MAX.

T, BN G ARERSEBETHD &,

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

7-3 R
Marking

=—23.912+0.076 —

1 S ;} .

SIDE VIEW

AFITHHERTO Y bESEZHBENDEZITHEHARLD LT —TERHIT 2 Z &,

The type number and lot number shall be marked on the body with a laser to be readable clearly.

y:
O
0

HSER : #70.078g
Weight: Approx. 0.078g

1]
g

(@] [X] 0]
(0] [e] [w]

(@] [e][=]
[@][@][=]

L1
l

W DOME : Cu

Material of terminal: Cu

ST DMEE : EHA Y FERT ) )
Treatment of terminal: Solder plating (Pb free)

@ LEx A RR (RS ER) © SC18311
Istline  Type number (abbreviation): SC15311
@ IsKi + #h&Eny b&ES
2ndline  TSK! + Assembly lot number
OBLEFE RS T —H
Year code The last digit of year
@#LEA I~ : 7SETERFE
Month code 1 to 9 for Jan. to Sep.
10A:0
O for Oct.
11A:N
N for Nov.
12A:D
D for Dec.
&R 5 1E(1~10 H) : 1
Week code Ist week: 1
% 258(11~20H): 2
2nd week: 2
#3ER1I~31H):3
3rd week: 3
@ T B BHEEES@~O)
3rd line  Sanken registration code

110628

SSE-24880

10715
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SANKEN ELECTRIC CO., LTD.

SSC1S311
8 fRaELfttk
Packing specifications
8-1 F—E Itk
Taping specifications
BIRFAS N, TL A2 ER LT 2,
The TL specification is assumed to be a standard.
PIN #1 ID.
o o o —
e Feed Direction
8-2 S KRUSHE
Package type and physical dimensions
2.0+0.05 __| .
«See Note 1
#1.50%8%
- 4.0 - A
0.30+0.05 |}~ f See Nofe 2 L l—1.75
NN N S N N N N N !
RO.3 MAX }\V VWO WY WFS/ }
Bfo ( /,;\ H a n | & | ﬂ & 1 } 12.0£0.3
i
|
]
/,__ Ao —= L a
SECTION A—A #1.5 MIN. 5.0 —=] RO.3 Typical
Ac | 6.5+/-0.1
Bo | 5.30+/-0.1
Ko | 210+ /=01
Notes: F_15.50+/-0.05
1. Measured from centreline of sprocket hole to centreline of pocket. P1 | 8.00+/-0.1
2. Cumulative tolerance of 10 sprocket holes is #0.20. W [12.00+/-0.3
3. Other material available.
ALL DIMENSIONS IN MILLIMETRES UNLESS QTHERWISE STATED.
110628 SSE-24880 11715
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SANKEN ELECTRIC CO., LTD.

SSC1S8311

8

-3

DRI Z45i 2>

Reel externals

#330£2.0 2.0+0.3

__nl-...\m

— —W2
—| |—20%03 NOTE:
40202 013.240.3 1. Color : b]ue[b}ack. s 1"
7oks 2. Surface restivity : 10 ~ 10 ohm.
i 3. All dimensions are in mm.
4. Tolerance: +0.5mm.
DETAIL A SCALE : 5:1
PRODUCT SPECIFICATIONS
TAPE WIDTH gA #N W1 (MIN) W2 (MAX)
12MM 330+£2.0 100£1.0 12.4 19.4

8-4 V) —)LMaiEEMERR
Reel packing method and packing list

3~hem

Label

pY
IC=J

Pizza box label

13> Pizza box

NFE % 350mm x 340mm x 35mm
Inner box size

MBI Z TN EEHZTLAO L, MABICRED T2,
The packing list filled with necessary information shall be

attached to the final packing box.

OR4
Product name
@Ux—NoOvy bk
Wafer lot
Q%L a—R
Product code
@ =
Quantities
®HfMa—R
Date code

SFITIIARE 2 5k 4 F UGB R IGRNER © 10,000 i)
4 box per box (Maximum quantity products: 10,000pcs)

ST 360mm x 360mm x 170mm
Outer box size

8-5 &
Note
B/NFEEEL © 10,000 (4 U —)L) ¥ 2,500 &/ —)
Minimum order quantity: 10,000pcs (4 reels) 2,500pcs / reel
110628 SSE-24880 12,15
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SANKEN ELECTRIC CO., LTD. SSC18311

9 FRLOBRE

9-1 % LorEEHE

9-2 FHERE., BV EOEEER

9-3 FMFHFHIE

9.

4 FESWHEN D= DBRIRIER

Cautions and warnings

/N #H EOEE CAUTION/ WARNING

RERE, FERE EOWMD BFNAEICL > TIREEEZBRSBEN LRV ETOT, BEFEH
WHEEENETIOBBEWELET,

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

Cautions for storage

@ REREIL. HilR ~35C). B Q0~75%) #0EEL L. BRLZECREEL{LOK
IR RITTRE N,

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. ’

BREN XEOHBH ANFEELZNBRODIZNEFT CES HXZBITTE N,

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

@ EHRERELZBOE. FEHMCEEMTIERY - ROBZICONWTHARL TR,

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

Cautions for characteristic tests and handling

@ ZABRELHTHEREZTSHEIE, HEHENSOY—JEECH, WTFHS 3 — OB
BEREFIC T CHEET IV, TR EOBEIL#ITTTE N,
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.

Soldering
@ CEHMTOBIE. FRFHUNTTEIRLTERBICEXZTSLS. TEETI WV,

When soldering the products, please be sure to minimize the working time, within the following
conditions.

+260C 10s (7a—, 2[@) (Flow, 2 times)

- 380C  3.5s CEHZ0) (Soldering iron)

Considerations to protect the products from electrostatic discharge

@ TNAREWMOHEIBEE. AMET—AEBoTFEIWN, AMRT—ZARUARNANT v 7%
EZRV, BREHILEOZD, IMQOEHZ AMKITGEWHTANANTTFE 0,
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. »

@ TNAREZWMOEIEERIIEEROT TNy hoT707y hEERET 22
DTFEN, :
Workbenches where the devices are handled should be grounded and be provided with conductive
table and floor mats. ’

® H—ThL—U-FOWEREMESEE, WEBLT —AEWo TR,

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

110628

SSE-24880 13,715
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SANKEN ELECTRIC CO., LTD. SSC18311

9-5 =Dl
Others

FHMTETEHE, FHITPT 4 v THOU - BENRTNA ARHMEN2 D&M<
72, FHITOEDPT v THE7 —ALTRFEWN,

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.

TNA ZAEANDERIL., BEHFTRORREZA VDN, HEEEREOTIINIHEET, &S
HEELTTEN,

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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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.
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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.
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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.), 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 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.
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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 (Tj) affects the reliability
significantly.
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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.
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Anti radioactive ray design is not considered for the products listed herein.

Sanken assumes no responsibility for any troubles, such as dropping products caused during
transportation out of Sanken’s distribution network.
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