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SANKEN ELECTRIC CO., LID. STR-E1565

1 @A
Scope .
ZORKEIT, RAA v F U UF 2 L—F HT))Y9) IC STR-E1565 (2 OWTHEA T 5,
The present specifications shall apply to a monolithic IC type STR-E1565 for switching regulators.

2 HE
Outline
& Jali ))vyr IC
Type Monolithic IC
H i BREHE LR (FF AT 7—FE—VF)
Structure Plastic mold package (Transfer mold)
ES H B AL v F T vFab—F
Applications Switching regulators

3 MR KERK (Ta=25C)

Absolute maximum ratings (Ta=25C)

H H WO | @ 5 B Bfr fi =
Parameter Terminal Symbol R Unit Note
Ratings
. . = 3 TNV R
Fry A4 v &R 21—17 IDpeak™! 10 A Single Pulse
Drain Current
BRKAAL vF L TER _ %5
Maximum switching current 2117 IDMAX 32 A Ta=-20~+125C
TNV R
TG = TRVXTI R %2 Single Pulse
21—-17 EAS” 150 J
Single pulse avalanche energy o VDD=30V,L=10mH
ILpeak=5.4A
AL S0 B 159 Vee 30 v
Input voltage for control part
MultFp 87 S\ BB 10-9 ImultFp 10 mA
Mult Fp terminal input current
Startup Ji¥ #/E 1—9 Vstartup —03~600 | V
Startup terminal voltage
CS Ui 3 /= 5—9 Ves —05~+10 | V
CS terminal voltage
PFB/OVP %7 &+ —0.5~
PFB/OVP terminal voltage 6—9 VPFB/OVP 0.5~+7 v
PFB/OVP ¥ HL A Bt
PFB/OVP terminal input current [PFB/OVP 3 mA
ZCD i T A B 1ZCDQ) 5
ZCD terminal input current 4—9 mA
ZCD ¥ - B 12CDO) _s
ZCD terminal output current
PFC out ﬁ%% Y — R 3—9 IoPFC(source) 300 mA
PFC out terminal source current
PFC out ¥ ¥ ¥ > 7 &I _ -
PFC out terminal sink current 39 ToPFC(sink) 500 mA
DFB %a 7 A& VDFB —05~+15 | V
DFB terminal input voltage 14— 9
DFB ¥ it i B3t IDFB 22 mA
DFB terminal output current )
OCP i 7 &= 13—9 voce —0.5~+7 | v
OCP terminal input voltage
041018 SSE-23275 l 1,727 l
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SANKEN ELECTRIC CO., LTD. STR-E1565

BD 7 #FAHUMEIE 12-9 VED —05~+7 | V
BD terminal input voltage
50 IR AT T
MOSFET $EF A H 5 . Pp* ) W With infinite heatsink
Power dissipation for MOSFET 18 TSR |
) Without heatsink
HEEFEARR (MIC) ) .
Power dissipation for control part - Pp2* 1.1 W Tj=135C
(MIC)
@JVFE IEYE'L_E — Top —20 ~ +125 T
Operating ambient temperature
PRAFIRE — Tstg 40 ~ +125 | C
Storage temperature
T X/VRE - Tch +150 T
Channel temperature
31 MOS FET A.S.0O BifR B IR 32 MOS FET Tch-Eas gh# 28
Refer to MOS FET A.S.O curve Refer to MOS Tch-EAS curve
3%3 MOS FET Ta-Pp1 Bh#Z R ¥4 MIC Tr-PD2 Hi#E MR
Refer to MOS FET Ta-PDI curve Refer to MIC TF-PD2 curve

X5 BKRAA v F UV TERIZONT
Maximum switching current
BRAA v F v 7EBREIZICHETED K7 A 7EEL MOSFET D VthiC L VIRET D FL A VERTT,
NE— OB EELICL Y 17 BRTF—9 B FEICEERTAREAEL, Figl ® VIT-9Z k> TRKRR
Ay F U TEBRIMETLETOT, RRAL v F U ITEBRT 4 V—T 4 TR EBRO L, ZOELL
TCHEERT S,
The maximum switching current is the Drain current determined by the drive
voltage of the IC and threshold voltage (Vth) of MOS FET.
Therefore, in the event that voltage drop occurs between No.17 and No.9 terminals
due to patterning, the maximum switching current decreases as shown by V179 in
Fig.1
Accordingly please use this device within the decrease value, referring to the J
derating curve of the maximum switching current.

Fig.1

4 BEIARERE
Electrical characteristics
4-1 HIEEMEHIEE (FFLR X BE DKM Vee=20V,Ta=25C)
Electrical characteristics for control part(Ta=25°C,Vcc=20V,unless otherwise specified)
4-1-1 &7 3 RH
Total device part

- o I E S
HE Wy | mE ol wpy | BERAE
Parameter Terminal Symbol Rating Unit Measurement
MIN | TYP | MAX Condition
VAP =g 5]
Ef]{’ﬁﬁﬁﬁn%ﬁ%}j—: 15-9 Vee(ON) 145 | 160 | 175 \Y
Operation start voltage
ﬁbﬁ;‘&i BIRE/E 15-9 VCcc(OFF) 9.0 9.7 10.5 \Y%
Operation stop voltage
@;ﬁsﬂ%@%%ﬁ . 15-9 Icc(ON) — — 22 mA
Circuit current in operation
FEERHFE  A : 159 Icc(OFF) — — 135 | uzA P9 B
Circuit current in non-operation Refer to page9
5 Y A [ %6
7 v F ISR IR 159 | Vecaofy | 65 | 72 | 79 | Vv
Latch circuit release voltage
5 . o R A [ 6
7 » 7 EIRBIER BRI 159 | Vecaon) | 84 | 96 | 115 | V
Input voltage in latch circuit operated
= =y X6
7 v FEIR RIS 159 IH — | 500 | 1200 | A
Latch circuit sustaining current
041018 SSE-23275 ’ 2,27
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SANKEN ELECTRIC CO., LID. STR-E1565
EEERL 19 | Istartp | 34 | 54 | 77 | mA
Startup circuit :
FENE RS I BB T (TR
Bias current at startup terminal when startup 1-9 Istartup(off) — 20 80 uA
circuit is not operated
MultFP $# %7 v F L & WMEEE .
Latch threshold voltage of MultFP terminal 10-9 Vmult(La) 6.3 72 8.0 v
BEBHERET P9 B
Restart power supply voltage 159 Vce(RS) 7.0 7.8 8.6 v Refer to page9
A=hr ATABE 159 | Vee@ias) | 101 | 110 | 1.8 | V
Auto bias voltage
Vee(RS)— Vec(La.off) - — 0.3 0.6 — A%
Vce(OFF)— Vmult(La) - —_ 1.7 2.5 - v
BREE R . -
Thermal shutdown operating temperature B TSD 135 1 10 - C

¥ 6T v FEIEL X, MultFP i+ 7 v F LE\WMEBEZ B HIERIC L BET D EEE R,

The latch circuit means a circuit operated an external signal over Latch threshold voltage of MultFP terminal.

4-1-2 PFC 1
PFC part
- oL HIES
e o W 1 # | Mcaaromen
Parameter Terminal Symbol £ Unit oo
MIN | TYP | MAX Condition
BRET VT
Error Amp. part
PFB/OVP #i¥ L & \WMEEE (Hi) .
PFB/OVP terminal threshold voltage(Hi) 6—9 | VeBHD) | 3.905|4.000 | 4.056) V
PFB/OVP S AJ1/34 7 2B
PFB/OVP terminal input bias current 6—9 IPFB(B) -5 -2 - mA
COMP #5F- Y — A&l
COMP terminal source current 7—9 | lcomp(sOU) 5 1 16 uA P.10 BH
COMP i+ v 7 & Referto pagel0
COMP terminal sink current 7-9 Icomp(SIN) -16 -11 -5 mA
COMP % Hi L
COMP terminal Hi voltage 7—9 | Vcomp®) 58 64 - v
COMP ¥ Hgl &£
COMP terminal Lo voltage 7—9 | Veomp(Heh - 1.6 1.9 v
B EER AT
Over voltage detective part
BEERBEAS LEVEEE P.10 B
Over voltage detective input threshold 6—9 VPFB(th) 4.14 | 427 | 440 \Y% Refer to
voltage Pagel0
FREIRE
Multiplier part
MultFP 8 AF1/34 7 A B 2@
MultFP terminal input bias current 10—-9 Imult(8) -10 -1 - wA P}'{ulst(‘)er To
REBAE
_ 10
Multiplier Gain K 04 0.6 0.8 - pege
¥ B H AR
Zero Current Detective part
ZCD M F AN L EWVWEE _ P.10 B8
Zero Current Detective threshold voltage 479 V(i) 14 1.6 18 v Referto pagel0
041018 SSE-23275 \ 3/27
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SANKEN ELECTRIC CO., LTD. STR-E1565
ZCD ¥t 25 U L AIE P.10
— 1 2
Zero Current Detective hysteresis 4-9 VZCD(HS) 150 %0 60 mV Referto pagel0
ZCDF Hi 7 7 v 7&F .
— HC . . .
Zero Current Detective Hi clamp voltage 49 VZD(HC) 6.0 6.6 70 M
‘J-lll = > Ay
ZCD 3 Lo 7 7 v TIE 4—9 | Vapao) | 053 | 063 | 077 ] V
Zero Current Detective Lo clamp voltage
JAF— hFA—H
Restart timer part
Y A& — N EIERFH _ _ P.11 M
Restart delay time Ly 150 520 ws Refr o pagell
B AL — 28
Current sense comparator part
CS S F AN /54 7 A EH _ _
CS terminal input bias current 9 ICs ®) 8.0 ! uA
CSFANA 7ty FEE _ _
CS terminal input offset voltage 9 Ves(es) 169 | 250 | mV
CS i F AJIHH ERT
Maximum current sense input threshold 5—9 | Vosvaxchl) | 1.18 | 1.37 | 1.52 v Refr paégll
voltage(when  compensation is  not
operated)
CS Wi+ ANFHIETR
BAAS L ERE 5—9 | Voaaxd) | 0.60 | 066 | 0.73 | V
Maximum current sense input threshold
voltage(when compensation is operated)
DD Bh{EBRRA(E B 1
Output of DD Operation start signal
PFB/OVP ##-¥ DD BifERLE L 2 VWEIE P.11 B
PFB/OVP terminal threshold voltage for DD 6—9 VHB(DD ON) 29 3.2 35 v Refer © pagell
Operation start signal
H 150
Output part
PFCout ¥n FH 1EE VERCOUT P.11 B2
PFCout terminal output voltage 3-9 10.2 11.8 - v Refer to pegell
UVLO FBEMEEE
Operation Voltage at UVLO 3-9 0.9 13 1.6 v
4-1-3 DD
DD part
- o N
HH my | EE RUEE gy | DWERLE
Parameter Terminal Symbol Rating Unit Measurement
MIN | TYP | MAX Condition
ZHRAED
Oscillation part
PR B B K1)
Oscillation frequency (1) 16—9 fosc(1) 91 100 109 | kHz P.11 28R
BB Q) Refer 0 pagell
Oscillation frequency (2) 16—9 fose(2) 76 83 90 | kHz
B AKON BRI
Maximum ON time(1) 16—9 | Ton(Max1) | 74 8.8 9.7 Ks
B KON FFfEQR) P.11 B8
Maximum ON time(2) 16—9 | Ton(MAX2) | 9.0 107 | 11.7 LS | Refer to pagell
AR B LERHE
Bottom detector part
BD ¥ A L& WEBE P11 B
Bottom detective terminal input threshold 12—9 VBD(th) 0.67 | 0.76 | 0.84 v S
Refer © pagel]
voltage
041018 SSE-23275 4,27
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SANKEN ELECTRIC CO., LTD.

STR-E1565

BD #F AS1/3A 7 A EWR
Bottom detective terminal
current

input bias

12—9

IBD(B)

uA

P.12 2H
Refer to pagel2

& B

Over current detector part

OCP tiF iR tHEE(1)
OCP terminal detective voltage(1)

13—9

_Voce(1)

0.70

0.76

0.82

OCP ¥+ HHEEQ)
OCP terminal detective voltage(2)

13—9

VOCP(2)

0.54

0.60

0.66

P.12 2R
Refr o pegel2

OCP ¥ F AS/3A 7 R EHR

OCP terminal input bias current

13—9

IoCP(B)

-12

Standby #
Standby part

Standby Eh{ER LA ON KEfH

Standby operation start on-time

16—9

TON(STB IN)

290

350

410

ns

Standby Bh{ER:E /)N ON K#fEl(1)

Minimum on-time in Standby operation (1)

16—-9

TONSTBMIN1)

460

580

700

ns

Standby Bh{ERFE/]» ON FF#fHE(2)

Minimum on-time in Standby operation (2)

16—9

TONSTBMIN2)

0.8

12

1.6

P.12 B

Standby B {EAZEER ON BFRE(1)

Standby operation Release on-time(1)

16—9

TONSTBout1)

1.50

1.85

2.20

Refr © pegl2

Standby Bh{EAZER ON FrfE(2)

Standby operation Release on-time(2)

16—9

TONSTBout2)

24

3.0

3.6

Standby A JI#RIERRHIEE
Standby detective voltage at
compensation

input

VPEB(STB)

1.8

24

3.0

PFC #{F ON/OFF &%
PFC operation ON/OFF part

DLP i HHEEH L

DLP terminal constant current L

11-9

uA

P.12 R
Refer o pegl2

DLP S FiHEER H

DLP terminal constant current H

11-9

20

40

60

uA

P.13 B
Rer © pegll

DLP Ui L EVWMEEEL
DLP terminal threshold voltage L for
changed over

11—9

VDLPL

0.7

0.9

1.1

DL P37 80#: L & WEEE H
DLP terminal threshold voltage H for
changed over

11—-9

VDLPH

4.1

4.6

5.1

DFB ¥ tH & E i

DFB terminal constant current

14—9

loonst

15

21

27

OLP i
OLP part

OLPHF L& VWEEE
OLP terminal threshold voltage

14—9

vorr

59

6.5

7.3

P.13 B8
Refr b pagl3

H 77E8
Output part

DD out S+ H 1 EBE

DD out terminal output voltage

16—9

11.7

12.5

P.13 &R

Refr © pegld

041018
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SANKEN ELECTRIC CO., LTD. STR-E1565

4-2 MOSFET B EXHIFME (Ta=25°C)
Electrical characteristics for MOSFET(Ta=25°C)

HHE i 5
Parameter Terminal Symbol

Koy —XHEERE
Drain-to-Source breakdown voltage
Fv a4 v h &5
Drain leakage current

0] N & 7

On-resistance

AA YT T T A 21-17 tf — | — |35 | ns
Switching time

P -bE]
#h i iz — 6 ch-F — | — | 33 | /W [Betweenchamnel
jand intemal frame

RIBE wpy | DUESRHE
Rating Unit Measurement
MIN | TYP | MAX Condition

21—17| Vbpss 800 | — | — \%

2117 IDSS — | — | 300 | pA

21—17 RDS(ON) — — 1.8 Q

Thermal resistance

STR-E1565
SIR-E1565 MOSFET A.S.O.gi# Ta=25°C

ASOIRET A —74 /it curve .y
A.S.O tenperature derating coefficient gir/l;]eM;)u)Iv;
curve 100 ==

{1004
\ 10 —

// // \

1 AVERICKD
FLA v RABR
Drain current limt
by ON resistance

LI

0.1 CHRAICELTERLYRARTL—F1v TR
. BERSD., ASODBETAL—TF( T EF

S
//

&
/
N
/
/
y4

4

3
FLAEiHfIDA]
Drain Current
TN
]
/

3

TFEL.
ASO denting shall be made by
obtaining ASO Coeficient from the left curve in

0.01

8

o

10 100 1000

FLAr ey — A EEVDS[V]
Drain—-to—Source Voltage

ASO.BET 4V —T 47 (%]
A.S.O.temperature derating coefficient
/

0
0 20 40 60 & 100 120 140

PRR7L—MNEE TR [C]
Intemal frane tenperature

041018 SSE-23275 1 6,27
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SANKEN ELECTRIC CO., LTD.

STR-E1565
BRALyF o T BT AV —T A7 dhi
Maximum Switching current derating curve

Ta=-20~+125C

10

BRAAvF 7 EH Ipmax[A]
Maximum Switchng Current
W

0
08 09 1 1.1 1.2
V17-9 [V]
STR-E1565
MOSFET Ta-PD1#i#%
Curve
10 .
PD1=8.9[W]
RN HEARRT &
8 \ With infinite heatsink |
58 N/
= & 6
o o
g MBI L \
& g 4 |—Without heatsink
i S \
2 N
PD1=1.8[W]" A
0 TI B
0 25 50 75 100 125
JE BFRIREE Ta[C]
Ambient temperature
041018

150

R R Po2[W]

EasiBEE T AL —T 12 7 R ER[%]
Eas temperature derating coefficient

Power dissipation

STR-E1565

STR-E1565
TATU Y m s TRVX R
FAV—T 4T HRR
Avalanche energy derating curve

100
60 \
40 \
20 \\
0
25 50 75 100 125 150
F RNVIRETch [C]
Channel temperature
STR-E1565
MIC Tr-Pp2itli#
Curve
Tj=135[C)
3
2
PD2=1.1[W]
1 ‘\
0 \

0 25 50 75 100 125 150
7L —LBE TF[C]
Internal frame temperature
SSE-23275 1/21
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SANKEN ELECTRIC CO., LTD. STR-E1565

@ FOEK B R

Transient thermal resistance curve

10

1
=
~
O

O 0.1
<
Q
D

0.01

0.001

Ip 10p 100p Im 10m 100m
PT [sec]
041018 SSE-23275 \ 8,27
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SANKEN ELECTRIC CO., LTD.

STR-E1565
4.3 BRERAERIE M
Measurement Conditions
HH BUTE Rl A
Measurement | VIN (V] "
Parameter circuit Measurement condition
7.9 A F-EIE A Low A5 High 12810 B
BIERRMEREL 0—14.5~ | 28D Ve BIE
Operation start voltage ?E'J'J/II:’IEIE%‘ 1 17.5 Ve voltage where the waveform at the
Measurement terminals 7 and 9 is switched from low to high
cireuit] 7-9 SRR R 03 High 2> 5 Low (2810 &b
BEEILEREE 17.5—8.8 | 280D Ve BIE
Operation stop voltage ~10.3 Vee voltage where the waveform at the
terminals 7 and 9 is switched from high to low
3 RIZE B 2 RIFBERE, BIRS FIRAER
%?r{fjfgi’ff operation l\{leas.urement 20 In-ﬂow.cunent into power supply terminal in
circuit2 Oscillation
= RE RS 1 RIFBEBRLART. BEIRGTFRAER
iﬁ%ljfiﬁiﬁ’fﬁn-operation Mcagurement 0—15 In-ﬂm.av cgrrent into power supply terminal prior
circuitl to oscillation
IR 3 T o FEIEHR. Icc 25 30pA LATF & 2 28R
7 v F EREREREE Moasurement | 2072657 BE
Latch circuit release voltage circuit3 7.9 Power supply voltage at Icc=30pA after
Latch operation
7 v FEIREERFEREE 7 v FEIEROBRERE
Input voltage in latch circuit operated Power supply voltage after Latch operation
HEMERE 4 S o FEMEH., Vee Z T THEBIER
Measurement — #%. SW % bl Li=Ren B &R
7 v FEIBRFRGE circuit4 Startup current where, after Latch
Latch circuit sustaining current operation, the circuit is restarted by
reducing the Vcc voltage, and then SW is
changed over to "b"
Vs=600V,Vce=15V B, RF¥— b7 v 7T
R s | iEnaTEt
Startup current . In-flow current into startup terminal at
ﬂé’fﬁﬁl - Vs=600V,Vee=15V
RN LB T (T circuits Fﬁ%ﬁ%ﬁwvﬁ\25—¥7y7ﬁ%
Bias current at startup terminal when startup AR A . .
circuit is not operated In-flow current into startup terminal at
20 Vs=600V,Vcc=20V i
_ HIEEI 4 DD HERBENELT H(7 v TFH
MultFP 3F 7 v F L & WMEEE Measurement {E)MultFP 35 ¥ DEE
Latch threshold voltage of MultFP terminal circuitd VmuitFp(th) voltage where the oscillation of DD
part stops (i.e. Latch operation)
BHERE L% BREEZHRLIZTHTY
, IR 5 &, BRERVBFERNSHEOBREE
HEBERETE Measurement Power supply voltage where, after startup
Restart power supply voltage circuits circuit is halted, the startup current begins
to flow again by reducing the Vcc voltage
— gradually
T-INATAERE AN B BREEEZRLIZTTTY
Auto bias voltage HIEE# 6 X FBEEN 100k Hz (O 5RBOERERE
Measurement Power supply voltage where fosc becomes
circuit6 100kHz by reducing the Vcc voltage

gradually after standby operation

041018

SSE-23275 . 9,/21
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SANKEN ELECTRIC CO., LID.

STR-E1565

PFB/OVP ¥ L X VWMEERE (Hi)
PFB/OVP terminal threshold voltage(Hi)

Zero Current Detective Lo clamp voltage

RIERER 7
Measurement
circuit7
PFB/OVP ¥ AJ1/3A 7 2 & R
PFB/OVP terminal input bias current BUEIEIE 8
P Measurement
circuit8
COMP ¥i¥ ) — A Ei
COMP terminal source current
RIEER 9
7 M ment
COMP I T3 > 7 &t direao
COMP terminal sink current
COMP #i¥ Hi E/E
COMP terminal Hi voltage )
RIEEI 10
COMP ¥#-F Hgl BE Measurement
COMP terminal Hgl voltage circuit10
BEERHBASLEVESE
Over voltage detective input threshold vottage
HIEER 9
Measurement
circuit9
MultFP 837 AF1/3 1 7 2 & o
MultFP terminal input bias current BB 8
Measurement
circuit8
RERNE
Multiplier Gain B E 11
Measurement
circuitll
ZCD MF AN LEWEE
Zero Current Detective input threshold voltage
BIEER 12
Measurement
circuit12
ZCD EF & 27 U ¥ AI§
Zero Current Detective hysteresis
HIERIH 12
Measurement
circuit]12
g M H = ~ ] N
%CD s Hi &.7/.7"31:?_ AR 13
ero Current Detective Hi clamp voltage Measurement
ZCD jﬁ% Lo 7 '7 ?/7%12_"1 circuitl3

20

Vcomp=2V &, Vpfblovp BEE 2V LI T b
Bz BTV, Tcomp 23 0172 o T FED
Vpfb/ovp BE

Vpfb/ovp voltage where Icomp is turned to 0A
by increasing Vpfb/ovp voltage gradually from
2V or lower at Vcomp=2V

Sw.% aH b b IZ LIZFFIT 6pin ICHiN D EE
ZRE

In-flow current into terminal 6 when SW is
changed over from “a” to “b”

VmultFp=2.7V,Vcomp=2V,Vpfb/ovp=3.7V
7pin 2> bR T EHR

Out-flow current from terminal 7 at
VmultFp=2.7V,Vcomp=2V,Vpfb/ovp=3.7V

VmultFp=2.7V,Vcomp=2V,Vpfb/ovp=4.3V [T
Tpin (ZHEALIAT BT

In-flow current into terminal 7 at
VmultFp=2.7V,Vcomp=2V,Vpfb/ovp=4.3V

VmultFp=2.7V, Vpfb/ovp=2V kD Vcomp BT
Vecomp voltage at VmultFp=2.7V,
Vpfb/ovp=2V

VmultFp=2.7V, Vpfb/ovp=4.3V, Icomp=50 u A
B0 Veomp BIE

Vcomp voltage at
Vpfo/ovp=4.3V, Icomp=50 u A

VmultFp=2.7V,

VmultFp=2.7V,Vcomp=2.5V &, Vpiblovp %
3.7V ho#a il BTV E 39 BFR OB
7S Hi 2>5 Lo (272 o 728§D Vpfblovp BE
Vpfb/ovp voltage where the waveform at the
terminals 3 and 9 is turned from high to low by
increasing Vpfb/ovp voltage gradually from
3.7V at VmultFp=2.7V, Vcomp=2.5V

Sw.% a 25 b {2 L7ZBFIZ 10pin 12N D E
WaERE

In-flow current into terminal 10 when SW
is changed over from “a” to “b”

KRICKDVEH
Equation for calculation of Muitiplier Gain
where:

_ Ves(k)
Vmult(Vcomp —2)

VmultFp=0.5V,Vcomp=2.5V ¥ ,Vzcd(th) %
W2 BT 39 IFROBH 2 Hi 2
5 Lo 1272 28D Vzed(th)B/E

Vzcd(th) voltage where the waveform at the
terminals 3 and 9 is turned from high to low by
increasing Vzcd(th) voltage gradually at
VmultFp=0.5V, Vcomp=2.5V

BEOMEL,OHEOREN L Vzedth) %
AT CVE,39 BFROBEEA Lo 2
B Hi I/ o T2 B D Vzed(thyBE % 5\ 2B
Value made by subtracting from the
Vzed(th) voltage at the preceding parameter the
Vzed(th) voltage where the waveform at the
terminals 3 and 9 is turned from low to high by
decreasing the Vzcd(th) voltage gradually at the
state of the preceding parameter

Veomp=2V,lzed=+1mA KD Vzed BE
Vzed voltage at Veomp=2V,Izcd=+1mA

Veomp=2V,Izcd=-1mA KD Vzed EE
Vzcd voltage at Vecomp=2V,lzcd=-1mA

041018

SSE-23275 l 10,727
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SANKEN ELECTRIC CO., LTD.

STR-E1565

Ves 2 3V b OVIZ LTS5 39 8- FRD
WM Lo 2D Hi 1072 D E CORFRE

SHI
Y A F— bR fflljéfs‘iffn;:t Period of time between the time when Vcs
Restart delay time circuitl4 voltage is turned from 3 to OV and the time
when the waveform at the terminals 3 and 9
turnes from low to high
CS WF A1\ A T A&k ; Sw.% a 25 b iZ LT=FFIZ Spin (i 2 B
CS terminal input bi BUEELE 8 PRE
put bias current Measurement e ‘
o In-flow current into terminal 5 when SW is
circuit8
changed over from “a” to “b”
CS I AAA 7ty VEE Veomp=1.1V,VmultFp=0V B Vcs &Rz 2 b
CS terminal input offset voltage V& 39 FROEFA HIi 025 Lo 1272
BIEER 11 S 7B D Ves BIE
Measurement Ves voltage where the waveform at the
circuitll terminals 3 and 9 is turned from high to low by
increasing  Vecs®  voltage  gradually at
Veomp=1.1V, VmultFp=0V
CS 7 A DR IERT Vcomp=5V,VmultFp=0.85V I Vcs & #k 2 {2 -
BEXANLEVMEEE OV E 39 TR OBEEA Hi 2> 5 Lo 1272
Maximum current sense input threshold voltage 20 27 BED Ves BIE '
(when compensation is not operated) Vs voltage where waveform between terminal
3 and 9 is switched from High to Lo, when Vcs
e is raised gradually,at Vcomp=5V
ﬁj efs ‘?rfn;rllt VmultFp=0.85V
CS 7 AR IER circuitl] Veomp=5V,VmultFp=2.7V B§ Vcs #4112k
BRARANLEWEERE FTVE 39T R OB HI 225 Lo 1278
Maximum current sense input threshold voltage 27RO Ves BIE
(when compensation is operated) Vcs voltage where the waveform at the
terminals 3 and 9 is turned from high to low by
increasing Vcs voltage gradually at Vcomp=5V,
VmultFp=2.7V
Vplb BEZ#H 4 IC LR IR TVE, 149 85T
PFB/OVP i F DD ENMEBRSA L 2 VWEE | AIEER 1 RO Lo 26 Hi l72 - 725D Vpib &
PFB/OVP terminal threshold voltage for DD Measurement £
Operation start signal circuitl Vpﬂ). voltage whf:re the waveform at the
terminals 14 and 9 is tumned from low to high by
increasing Vpfb voltage gradually
PFCout %% ! HEE RIEE R 2 VmultFp=2i15V WF O 3-9 B ¥ RIB R OBIE
PFCout terminal output voltage Measprcment Voltage of t—e waveform at the terminals 3 and 9
circuit2 at VmultFp=2.5V
UVLO BsEh{EEE ﬂ“ﬁ@% 15t g Ipfcout=50mA F0> PFCout 4 7 &/E
Operation Voltage at UVLO Cireca:iltl{esmcn PFCout terminal voltage at Ipfcout=50mA
IR Q) VmultFp=0V B 16-9 35T FIEE O 8 3K
Oscillation frequency (1) Oscillation frequency of the waveform at the
terminals 16 and 9 at VmultFp=0V
RIEEREQ) VmultFp=2.7V B0 16-9 57 I O & 5k
Oscillation frequency (2) Oscillation frequency of the waveform at the
HEER 16 terminals 16 and 9 at VmultFp=2.7V
B RKON BRI Measurement VmultFp=0V B> 16-9 a7 M Hi Hif]
Maximum ON time(1) circuitl6 Period of time when the waveform at the
terminals 16 and 9 is high at VmultFp=0V
B ARXON B:R(2) 20 VmultFp=2.7V B0 16-9 S Hi #i
Maximum ON time(2) 5]
Period of time when the waveform at the
terminals 16 and 9 is high at VmultFp=2.7V
BD #7 AN L X \\MEEE VBD(h)EEZ R % L ERF EH TN E,169
Bottom detective terminal input threshold | s WMZRORIBETEN Lo I oTBED
HIEER 3
voltage Measurement VBD(th) £
circuit3 VBD(th) voltage where the oscillation waveform

at the terminals 16 and 9 is tummed to low by
increasing VBD(th) voltage gradually

041018
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BD 8 F AS/3A T A EHE ,

Bottom detective terminal input bias current RIE[E 8
Measurement
circuit8

OCP ¥ TR i BE(1)

OCP terminal detective voltage(1)

RIZERE R 17
Measurement

OCP Wi FHHEEQ) circuitl7

OCP terminal detective voltage(2)

OCP SF AS1/34 7 X & -

OCP terminal input bias current BUEERS 8
Measurement
circuit8

Standby B {EBA%A ON FFfH]

Standby operation start on-time
RIEEIHE 18
Measurement
circuit18

Standby Bh{ERFEX /)N ON F#fE(1) IS 19

Minimum on-time in Standby operation (1) Measurement
circuitl9

Standby Bh{ERFEE/]s ON BERE(2) A ETE 19

Minimum on-time in Standby operation(2) Measurement
circuit19

Standby B {EfZER ON KFEI(1)

Standby operation Release on-time(1)

RIZEER 19
Measurement
circuit19

Standby Bh{EAFER ON F#fHEI(2)

Standby operation Release on-time(2)

BIZERIRE 19
Measurement
circuit19

Standby A SI#HIERRHEE

Standby detective voltage at input | o

compensation HIERIH 20
Measurement
circuit20

DLP S F-¥ft € B L IR 18

DLP terminal constant current L Measurement
circuitl8

20

Sw.%x a 225 b IZ LERFIZ 12pin IZHNDE
i

In-flow current into terminal 12 when SW
is changed over from “a” to “b”

Vpfb=0V D, Vocp BEE R4 IZEHEET
V& ,16-9 ST I DR IRIETE A Lo 1278 o T By
@ Vocp BE

Vocp voltage where the oscillation waveform at
the terminals 16 and 9 is turned to low by
increasing Vocp voltage gradually at Vpfb=0V

Vpfb=3.7V DB Vocp BELZHRX I EASHE
TW&,16-9 8 F R DRIRBFH Lo 272 o7z
B0 Vocp BJE

Vocp voltage where the oscillation waveform at
the terminals 16 and 9 is turned to low by
increasing Vocp voltage gradually at Vpfb=3.7V

Sw.% a*® b X LIRIC 13pin KL D&
i

In-flow current into terminal 13 when SW
is changed over from “a” to “b”

dfb B AR 2 ITHEMNSETOE, 169 BT
B o> High #2803 A EF D 16-9 S FH O
High $1#

High voltage period at the terminals 16 and
9 just before the high voltage period of the
waveform at the terminals 16 and 9
expands by increasing Idfb current gradually

Vpfb/ovp=3.7 V Standby EMERFIZ 1T 5 16-9
URF 0 High £/

High voltage period at the terminals 16 and
9 in Standby operation at Vpfb/ovp=3.7V

Vpib/ovp=1 V Standby BIERIZET 5 16-9
¥4 7-F > High #iR

High voltage period at the terminals 16 and
9 in Standby operation at Vpfb/ovp=1V

Vpfblovp=3.7 V Standby Bh{ERF 1dfb Eifi %
B2 STV E, Veomp BIED Hi i
72 o - ERID 16-9 #5F [ High #ifH

High voltage period of the waveform at the
terminals 16 and 9 just before Vcomp voitage is
turned to high by decreasing Idfb current
gradually in  Standby  operation at
Vpfb/ovp=3.7V

Vpfb/ovp=1 V Standby &h{ERFIdfb B %
HEBD SF TV E, Veomp BED Hi i
72 T2 ERID 16-9 85§ High HifH

High voltage period of the waveform at the
terminals 16 and 9 just before Vcomp voltage is
turned to high by decreasing Idfb current
gradually in Standby operation at Vpfb/ovp=1
\%

Standby Bh{ERE, pfblovp BIEZ KR A (TN
SHE TV 16-9 B0 High BIR A E 5
B0 pfb/ovp BE

Pfb/ovp voltage where the high voltage period
of the oscillation waveform at the terminals 16
and 9 is narrowed by increasing pfb/ovp voltage
gradually in Standby operation

Vdip=0.3V, Standby h{Efz DLP ¥ #itd
DLP terminal out-flow current in Standby
operation at Vdlp=0.3 V

041018
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DLP #Fik i EER H

DLP terminal constant current H

DLP i FE0# L EVMEELEL
DLP terminal threshold voltage L for
changed over

Vdlp=2.6V, Standby Ei{ERs DLP ¥ i
Bk

DLP terminal out-flow current in Standby
operation at Vdlp=2.6 V

Standby BiYERS, Vdlp BIE Z 2 (NS
TV, Idlp BN 3u ALTICRD Vdp &
E

HEERE 18 Vdlp voltage where Idlp current is turned to
Measurement 3pA or lower by increasing Vdip voltage
circuit18 gradually in Standby operation
DLP ¥iF 8 L & WMEEE H Standby Bh#EEE,Vdlp BE &R« IHEMEE
DLP terminal threshold voltage H for Tu&, COMP 3-F 23 Hi A>5 Lo {Z72% Vdlp
changed over 20 BIE
Vdlp voltage where the voltage at COMP
terminal is turned from high to low by
increasing Vdlp voltage gradually in Standby
operation
DFB S ¥ E E RIEE 21 14pin FEHIE
DFB terminal constant current E;Iri?xsilzgelment Out-flow current into terminal 14
OLP T L X\ MEEE REE R 22 DD #RRIRENENF LT 5 DFB ST DEE
OLP inal threshold volt Measurement DFB terminal voltage where the oscillation at
terminal threshold voltage circuit22 DD part stops
DD OUT - FHHEBE HEEF 16 16-9 MR- OBEE
DD inal ! Measurement Voltage of the waveform at the terminals 16 and
out terminal output voltage circuitl6 9
Frvay - y—AMEE —
Drain-to-Source volt:ge , ID=300 1 A, V16-17=0V(Short)
FUA RN ER HIERER 23 B ~ B
Drain leakage current Measurement VDS=800V, V16-17=0V(Short)
ON Hht circuit23
Ontosidtance Vi6-17=10V, ID=2.0A
.= N HE U,
R WERE2 || s 24 858
Single pulse avalanche energy . Refer to measurement circuit 26
circuit24
. il N
AL yFLIEA A WEEIE 25 RIEEE 25 B8
Lo easurement 20 -
Switching time L Refer to measurement circuit 27
circuit25
041018 SSE-23275 I 13,27
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STR-E1565
4. 4 BRWIFMRIE A
Measurement circuits
N-N—2
BIEMEE1
measurement circuitl
STR-E1500
Startup PFCout 2D ¢S PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vcc DDout  Source Drain
LI LR
20Q 1Icc
Vcomp .
22kQ<> 10P0pF Vdfb AT
4700pF t3 = & Y
T Vptb I '[vcc1 F
7 Vz2=6, 2V
N T —
B E B2
measurement circuit2
STR-E1500
Startup PFCout 2CD CS PFB/OVP COMP GND MultFP  DLP BD OCP DFB Ycc DDout Source NC Drain
& & o ® éﬁﬁé@@'@ b0 o
O
YPFCout . .
v 2008 s . )
Pulss £kt ] 22x0]
Dutu=50% 1000pF _A_ Tlcc
Vpulse=25V 47OOPFL Vpulse Vpfb[Vcomp Vmult * ' % LuF
= nn Idf-[ Vcc—[
L=l 1T1 1] el 11 ] o
77 V2=6. 2V
SHi ==
HIE B3
measurement circuit3
STR-E1500
Stdrtup PFCout ZCh CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vcc DDout Source Drain
TS S5 e et 6l e
—O
20Q ! )
22k Q| 190008 A hee
4700pF $ Vpfb Vmult x 1uF
T 1 T Jwe 1 "°°I
. g ——o—o—o *———o —O
77 V2=6. 2V
041018 SSE-23275 I 14,727
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measurement circuit4d

STR-E1565

STR-E1500
Startup PFCout  ZCD CS PFB/OVP CO)?P GND  MultFP DLP BD OCP DFB Yee DDout Source Drain
676 500 8406 boed 53
Is p SO
$ 22k 1900pF TICC
Ys Vptb g £ 1uF
v
T 4700pFT T Tomu1t T ,cc—[
i 77 Vz=6, 2V
BEESS
measurement circuitb
STR-E1500
Startup PFCout  ZCD CS PFB/OVP COMP GND MultFP DLP BD OCP DFB Yee DDout Source Drain
AR ETX IRITIIEEE:
T Is q
@ 1 22k 1000pF TICC
Vs Vb I' % e
Vz=6. 2V| Vcc—[u
[ ] |
77
RIEERRe
measurement circuit6
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND MultFP DLP BD OCP DFB Vce Dbout Source Drain
§E550 58000408 &6 ..
== N O
200 ‘L 4 A [
22k 10p0pF| |14 F
4700pF 1 IT® _ucc
T [t ] _Idfl:[ 1 I o
7T Vz=6. 2V
BIERIRET
measurement circuit?
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vee DDout Source Drain
1 6(’) 6 (l) 10 1239 ql@ é@ é
2
20Q [ Icomp
22k l 1400pF .
L uF
4700pF 1 Veomn A |vec
T Tl T 1
77 Vz=6. 2V
SSE-23275 15,27
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HIE B8
measurement circuit8
‘STR—E15OO
Startup PFCout Zch €S PFB/OVP COMP GND  MultFPDLP BD DFB Vee DDout Source Drain
@D é) 3) éﬁé # L& ¢
200 Imult Ibd Iocp 4
22}(3 pfb 4 1uF
4700pF fob 1000p;[ r 4 XCC—[
CVa=b.2V
B E B K9
measurement circuit9
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vee DDout Source Drain
PFCout d) 8) ﬁbé) (!]) ? éééé T T
p
20Q EE | [ Icomp <
22k3 @ l 100008 | Fl
4700pF Vmult A |vee
T —l_v o Veomp T V2=6. 2V —.[— .[
p
O— : I\ S X . \ -
77
BIEMBER10
measurement circuitlQ
STR-E1500
Startup PFCout ZCD €S PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vce DDout Source Drain
L é) éD 12 6'@(15 é@ #b
209 [
Icomp
22k | 10nF LuF
4700pF Viult —[ & |vec
-I- Veomp I Vz=6. 2V —:l.— —[
REERKLL
measurement circuitll
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vee DDout Source Drain
o @ ¢dﬁ e?é@g%é@ ¢é
200 T 22kQ l )
1000pF |, o
4700pF | Vzed [Ves Vcomp Vimult I LYCC—[
o I1 Tl 7 it |
777
041018 SSE-23275 l 16,727
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HIE B #12

measurement circuitl2

STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP  GND _ MultFP__ DLP BD OCP DFB Vec DDout Source Drain
IR IR
O— 3
L
JrooopF| || o
Vcomp Vmult I x LYCC‘[
Vz=6. 2V| 5
o— 1 41 O
77
HIEmIHEL3
measurement circuitl3
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND _ MultFP DLP BD OCP DFB Vee DDout Source Drain

TTTIRTE 5 0
4700pFT Té_g\? Veonp T —IUI

+—

77
R B 14
measurement circuitl4
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND MultFP DLP BD OCP DFB Vee DDout Source Drain
PFCout ] : ﬂb %;) é) 9 QS}Z%B) ﬁg %
Oo— 3
2003 4
22kE | ves 1000pF luFl
4700pF | 1‘33@:560[ Veomp|  [Vmult ‘|‘ LYCC‘[
S U G5 G W 1
77
041018 SSE-23275 ’ 17,27 ,
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B EBEIHE 15
measurement circuitlb
STR-E1500
Startup PFCout 7ZCD CS PFB/OVP COMP GND  WultFP DLP BD OCP DFB Vee DDout Source Drain
¢ 6@8@65(&@@@5@% 660 o
Vpfcout
O * Le
Ipfeout T S 1000pF Lu F:|~
a _|Vee
o -4700pFT T I |
777
B E B 16
measurement circuitl6
STR-E1500
Startup PFCout ZCD €S PFB/OVP COMP GND  MultFP  DLP BD OCP DFB Vee DDout Source Drain
QID é’) 0 Y @ é ﬁ\b#’é é Q% é) DDout
! O
20Q [
22k __1000pF 1uF
700le Vptb Voult T & |vee
V2=6, 2V =/
LT |7 al ;
777
BIEE#E 17
measurement circuitl?
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vec DDout Source Drain
é) Q!') %) ql‘) ééﬁg é é db DDout
O
20Q )
$ 22k 1400zF LuF
4700pF Vpth | I x _!cc—[
T 1- IVocp' . I . o
77 Vz=6. 2V
BIE RS 18
measurement circuitl8
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Yec DDout Source Drain
ST R 988 .
O
20Q . p
22k§ Ycomp l I%OpF 1uF
4700pF ldlp VE S
L1 Ton) oo | | el 1 77] o
777 - - IV2=6. zv- '
041018 SSE-23275
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STR-E1565
HIEREIFE19
measurement circuitl9
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  MultFP DLP BD OCP DFB Vee DDout Source Drain
ﬁhé‘) @I@ @‘D G‘?é%@ L ! DDout
b O
200 ‘ R
22k§ compy —Llep 10nFJV 1uF
4700pF { x ucc:
SR SdIRTilA
—e e . - o —0O
7 V2=6. 2V
BIEE#20
measurement circuit20
STR-E1500
Startup PFCout ZCD  CS PFB/OVP COMP GND MultFP DLP BD OCP DFB Vee DDout Source Drain
é#‘)é)ﬁééé(‘.j@éléé 19 ! DDout
T - O
L A L
22k$ T 10b0pF L uF
1 T X _dcf[
JU _Idfb—_[ Jl o
7 V2=6. 2V
HIEBEI#21
measurement circuit2l
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND MultFP DLP BD OCP DFB Yce DDout Source Drain
200 ! )
22k$ Idfbl _
4700pF Vpfb = Vdfb ilcc‘[
1000pF =
11T I™TT71]
77
B E B g 22.
measurement circuit22
STR-E1500
Startup PFCout ZCD CS PFB/OVP COMP GND  Mul tFP DLP BD OCP DFB Vee DDout Source Drain
XEEITTRI VRN
b O
20Q [ o——l
22k$
3 Varb| |{1uF
4700pF Vofb TOOODFI ch‘[
L ] Ll 5
777
SSE-23275 1927
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HIE =723

measurement circuit23

o1 C
STR-E1500 \ Irﬂg D Mos FETHIEE
‘ :} o1 S MOS FET measuring equipment
17

HIE 7] %24

measurement circuit24

Vm%ﬁ()———i
STR-E1500
Vos I
T

o L i T: IL peak= 5.4AL 7 B ERTR%E
TGy == FNXTWBEASHER 16 be adjusted for IL peak=5.4A

Equation for calculation of avalanche energy EAS

2 Vps peak
. . - Eas=1/2#L*(IL K)ok ——————
TG vy x TRV REASHER " Peak)* yps peak-Vo
Equation for calculation of avalanche energy EAS
B E BI# 25
measurement circuit2b
STR-E1500
Startup PFCout ZCh CS PFB/OVP COMP  GND MultFP  DLP BD OCP DFB Vee DDout Source Drain
%é?%é%fu@w ® © 0O -
4

20Q 4
$ 22k _[10000F | | uF 1000
4700pF Vpfb Vmult & lvee 10V
Vz=6. 2V —1% I

L 1 l

041018 SSE-23275 l 20,27
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5 Tuy s FAT T A (EVEE)
Block diagram (Connection diagram)

STR-E1565 Block Diagram

Startup Voe DLP
) O M

Startup
Control

¥ l c ; )
DD Lot rain
Zero Current (7o o Bias i !
PFC 05 Lot |
OFF Delay ogic

Detector
: |
Jittering

Autobias

p4t)] 9)—

i

PFC OUTPUT
FB
os |
Drain And FB Signal I [ ocP J
Adding Circuit
P/ ovp -+ {PTP r E FeO] | ’
| K i
Famstoerar] || e |
S 5 e
COMP  MultFP BD DFB 0CP GND
B RE
Function of Terminal
T ES & BErE
Terminal No. Symbols Functions
1 Startup DD, PFC OREBVEIRA /15T
Input of startup current for DD and PFC part
PFC #f MOSFET #'— } F 3 4 75 H W T
3 PFCout Output of gate drive signal for MOSFET of PFC part
7D PFC ¥ o B HR T
4 Input of zero cross detection signal for PFC
PFC & MOSFET F LA »EfiRHmT
5 CS Input of drain current sense signal of PFC part
PFC RIEEEHEEFAS . PFC tHF OVP BRHHMEF. DD MANMIE
6 PFB/ OVP Input of control signal for constant voltage of PFC part, Input of over voltage protection signal of
PFC part, Compensation of input for DD part
COMP PFC fil= 5 —7 7 HA R UL HIR T
7 Output of Error Amp.,phase compensation
49 GND DD, PFC HIHEIR 7S FigT
? Ground of DD and PFC for control part
PFC DFEEEAS, DD il fo EFAES AN, PFC RIHABENEE S AN, PFC I AC A
HHEIE, ST v FEBEASN (DD ER, PFC #)
MultFP Input of multiplier for PFC,Input of alteration signal for frequency of DD part,Input of alteration
10 signal of output voltage for DD part,Compensation of AC input for PFC,Input of latch signal for DD
and PFC part
. DLP PFC OFF BIERR%E T
11 PFC OFF delay time adjust
8D DD K LA VEBER b LAY AL v FRHET
12 Input of bottom on detection of DD part
DD #RiE R i
13 OCP Input of over current detection signal of DD part
DD #EBEREE S AT
14 DFB Input of control signal for constant voltage of DD part
Vee DD, PFC HI#HIEIRERA NN
15 Input of power supply of DD and PFC for control part
DDout DD ¥P9EE MOS FET ¥ -} 547 {5 B A+
16 Output of gate drive signal for MOSFET of DD part
Source DD {81 Power MOSFET Y —AW¥F
17 u MOSFET Source for DD part
Drain DDl Power MOSFET KU A “IG¥F
20, 21 MOSFET Drain for DD part
041018 SSE-23275 21,27
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Z DfthiRE
Other function
i 5 % He
BRI R
TSD Thermal shutdown circuit

6 oA E B

Example application circuit

Typical Application Circuit
PFC BLOCK DD BLOCK

______________________________________________________________________________________________________________________________________________________

J_ w ' PRLARE -’ ’ o Vo
ACOOV~ 265 I ) T L Error Amp.
= = = s L
& [
11 : - —o
______ P- FC C_S""" - CONP PFB/OVP
ouTRUT Startup |
| STR-E1500 .
u ocP W
i e DFB GND DLP BD Voo i j,
L L = =
% L de ’
L1111 1—37
041018 SSE-23275 ‘ 22,27
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Package information

7-15 0., SHEBIUME (V—F74+—37 No.2106)

STR-E1565

Package type, physical dimensions and materlal (Lead Forming No.2106)

2. 2.45+0.2
fl (RTTE)
1 Dimensions
f’rom root
4- (R1)
v

31.0+0.2
24.4*+0,2 ¢ 3.2+0.15X3.8
16.430.2
gate burr
/7‘~ kY
$3.2+0.15 j \ | @
SK JAPAN Y I B
S H NN g
3 al STR-E1565 | gl o QS 3
(0] [a\] (o)
N .
N e I
- J‘lJm T RN
0. 65+0. 2 3
% —0.1 z,
H
=
20xP1. 4370. 5=28. 61 N
(s N
Dimensions between tips
| 31.3=+0.2 ‘
(WE Y 28L)
|l |ln
I"l"l"l“l'ﬂ"i"ﬂ_
3 & 78 91011121314151617 20
WTHE : Cu
Material of terminal: Cu
SRFOME NI A v ¥ +¥ET 4 v 7
Treatment of terminal: Ni plating + solder dip
WA ER K 56g
Weight: Approx. 5.6g
X% : TG3A-2207
DWGNo.TG3A-2207
B —- - —HEE & 03 max DA — MY REBRETRT, BT : mm

Note denote the location where gate burr of 0.3 max is produced. Dimensions in mm

7-2418

Appearance

A, B, &, BRERHETHDL Z L,
The body shall be clean and shall not bear any stain, rust or flaw.
7-3FR
Marking

FREIAEIC, REROR Y MEFE, HARPOES

R—eng—

(ST

Dimensions between tips

a. A ER

Type Number
b.ry FEE
Lot Number
FIXF BEEEST-HM
1% letter The last digit of year
®g,2xF A
2% letter Month
1~9 A TS TS
108 :0
11 A ' N
12 H :D

(1 to 9 for Jan. to Sept.,
O for Oct. N for Nov. D for Dec.)

HE34XF . (Pgc!
39 & 4"letter  Day
01~31 7TIEeTHF
Arabic Numerals

Wz ES>AA 7 TRENT 32 L,

The type number and lot number shall be marked on the body by white ink, which shall not be unreadable

easily.

041018

SSE-23275 } 23,27
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8 MARFHREL R

Packing specifications

c AT 4 v T DWIT
LA by —fF

A rubber stopper is provided

on both ends of the stick.

31| | -

- - X HENC 18 KK 18 AA)
8 18 pieces in X direction
(Maximum 18 pieces in one stick)

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

N L L L L L L L

130

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
L -

610

- Y FRNZ 20 71

Z 5 3 B

20 sticks in Y direction
3 sticks in Y direction

185

EHAL : mm
Dimensions in millimeters Z - 18 X20%X3=1080 ﬂﬁ(%jﬁ)

Y 18pieces X20 X3
=1080pieces(Max.)

8-1 HREFT
packing list

RAME L EREATTAO L, BARTEY T2,
The packing list filled with necessary information shall be attached to the final packing box.

041018 SSE-23275 l 24,27
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9 HEALENEE

Cautions and warnings

A fEF E DR CAUTION/ WARNING

RSB, BHHERE LOR OBV HIEIC L > TREEEL2BRZIER L RV ETOT, EEFHE
WEBSRET I OBBEOWZLET,

Since reliability can be affected adversely by improper storage environment and handling methods during

Characteristic tests, please observe the following cautions.

9-1 %% Lo EEE

Cautions for Storage

@ (REREIL. ¥IR(G~35C). i (40~75%) FREELL, BREBLRBEL(LOKRE
fx%ﬁ%ﬁ%ﬁf <TEEVY,
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.

@ BEEMTRAEDOEBENABRE LRVEBRODRWHFTCES A AR TIIZEW,
Avoid locations where dust or harmful gases are present and avoid direct sunlight.
@ EWHRE L-boid., EAIMERMTHER) — FOHZZ OV THRRL TSN,

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

9-2 FHERE. BBV EOEEEH

Cautions for characteristic Tests and Handling

@ TARELZTHMREZITIHAL. MERHPOOV—VEEOHMN, WHFMY a— hOmR
B+ T EEL &V, ERER L EORIEEIT T ZEW,
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.

9-3 BRI Va— YV —RETHEROBOTEER

Remarks in using silicone grease for a heatsink

@ ARREKEMRICEMITIIa—r )22 ZHEATHERIE, H—ICHESBHRLTT S,
VEYFCBHTHZ L, EEREAEMAD I LIZRDET,

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.

@ HERMOKBFAL Y a—r 7Y —RIRMFERBELET L e CRIRBEL, BEDHRE B
XHFET, WEONESY (BV) BHBEAYY a—r 7Y -2 ERALRDEIZE L NE
75y DRRERYET,

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.

WGk, ERMCEEREXRVTROKBAY ) a— 7 —X2HR LTV 7,
Out recommended silicone grease for heat radiation purpose, which will not cause any adverse effect
on the product life is indicated below:

snd Type A—H—2% Suppliers
G746 {EEULETE () Shin-Etsu Chemical Co., Ltd.
YG6260 2 a—r () Toshiba Silicone Co., Ltd.
SC102 By Foa—=vr-v)a—r (8) Dow Corning Toray Silicone Co., Ltd.
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9-4 HEREHEIRE

Recommended operating temperature
BYERENER 7 L — ARE TF=105(C)MAX.
Inner frame temperature in operation TF=105('C)MAX.

9-5 HELFREFHITRLS

Recommended Screw Torque
0.588~0.785[N-m] (6~8[kgf"cm])

9-6 FHFFREIZONT
Soldering Temperature

@ EEMTITORIT. TREGUNTTE AR TERMICEEL T LS. TRESZESY,
When soldering the products, please be sure to minimize the working time, within the following
conditions.

+260x=5C  10sec.
+350+5°C  3sec. (FHIT)
Soldering iron
(at a distance of 1.5mm from the main body of the Products)

9.7 B ERRES OO ORIREE

Considerations to protect the Products from Electrostatic Discharge

® FAAAREFRIVBIBEAIE. AKT —REBM-TLEEN, AMET—RARBYA PRI T
Zh AV, BEHLEDD, IMQOEFE ATV~ AT IES W,
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.

@ FAAMAREBRVEOIEEBITEEMDOT —T <y b7 T vy MEEZBRET —AZR
S TLIEEN,
Workbenches where the devices are handled should be grounded and be provided with conductive
table and floor mats.

@ /T —Y—RUDHUEREEIHE. MEBRLT —AEMo TSN,

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

@ FHEMTETAHA EAITRF 4y THOY —7 BERT A RZEMENDDEH
o, EFRITORST 4 v THET —ALTLIIZE W,
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.

@ FAAAEANDEBRIT, MHERORBREAV ), SEBHEARLTVIESET, #E
®EELTLLIEEN,
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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9-8 DA

Others

O AEBCEHRINTVAIBEFAIRVCEESL. FAEOSEL L TURLELOT, ThbiCk

041018

EHT25%4s LIFE=ZHFDTEMARE. ANFTEE. £OMOENDOREMBEICOVTH
HET—UEREZANVEEA, '
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.

AEFRCEHRENTVWARELZ ZHEAOEAIE. Zhbo/EE BEYE OBAEDEIZON
THAEDOELIHANT, BT - HETZT>TTF S, '

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

YAHHIIAE, FEEEOR EICEH TOE TR, REERETE, HOMETOXM. #EO
FETHTONERA, BROBECLVFERE LT, AFEH, KKE LR REE
RRESERVE Y, FEAZEOELIIAVT, BBV AT AL THoRIRERF R UHR
BT TT &V,

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.

AFCRBEIN TV ARSI, —RETHSE (RERL, FHRE. BEWRHMES. K
BpY) CERENAZLEZEMLTRBY £7,
EVMEEMNERSNZEE @EMaE L 2 onlHER, BESHEIRE,. B - Pk
B, FEEEEBRY) ~OERAE IRHRD, —RETFHERBTHoTHLREMEZERSH
AEAICHOXE LTI, L TYHRERD~O ZHERUWALRE~ORL# 2 BREV L E
‘a‘o

B TEWEEESER SN 2R WEFHER. KT HHE, a0 OERE
B/RL) CHYHOXFCIZEENRVRVERALZRNTT IV,

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.

AFICER SR TWEHRRE 2 L TR T8 A,

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

STR-E1565
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9-8 Z DAt

Others

O AEBIIRBRINTVABEFARCERAIL, ERLOBELLTRLIELDT, ZHLICE

041018

K324 s LEE= %ODI%ET@}E HWFTEHE. £ OOERIOREMBEIC OV THY
HIT—OBEEEZAVEEA,

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.

AFIRB SN TV REE TEROHEIE, ook AR & DEHE DRSO
THAEOFRLITHNT, B - HET2IToTT EV,
When using the products herein, the applicability and sultability of such products for intended
purpose object shall be reviewed at the users responsibility.

WHIEAE., EEEOR EICBH TWE TR, PEERE TIE, HOBEBETOXME, #EO
FEDHTONERA, MROBEICIVERE LT, AFEH, KKE HR0REE
RRESERVE Y, FRZEOELIIAVT, BBV AT AL THoRERERF R UHR
BT TT &V,

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.

ABICEHR SN TOLRMEIE, —RETHSE (RERL, FHRES. BEWRMS. FH
BE) WHERENDZZLEZEBEHLTEBY %7,

EBVMEEMNER SN SHEE @SR L 2oRHER. BESHIEERE. B - ki
B, FEELEBRY) ~OFEREIRFNRDY, —REFERB THo TORFMEZERSH
BBREITOEE LTI, HTYHRER O ~O THRER CMALRE~ORE 2 BV L&
TD

@wfﬁmﬁﬁﬁﬁﬁﬁéhéé (WiZ=Hiles. [RF AR, EaER 07D DERE
B2 L) WRYUHOXBZLDZEESRRVBRIVERLZVTT R,

Sanken products listed in thls 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.

AFICEH SN RS TWEHRREZ L TR 8 A,

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