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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

1 6 P
Scope
ZOBEIE, AL v TF UL Fab—2H AT U v K ICSTR6ALEIHZS (2 >\ T AT 5,
The present specifications shall apply to a hybrid IC type STR6A161HZS for switching regulators.
2 W=
Outline
fit il AT Yy RIC
Type Hybrid IC
% & BEEIER (R T VA7 7 —F—/L R)
Structure Plastic mold package (Transfer mold)
ES ! 8 A v F T X a b —H
Applications Switching regulators
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Junction Temperature

SANKEN ELECTRIC CO., LTD. STREAL61HZS
3 fxt i RER (T,=25°C)
Absolute Maximum Ratings (T,=25°C)
H H i - L & =X (A fii =
Parameter Pins Symbol Ratings Units Conditions
KA v —27 & s gq | 95 A T ININIL A
Drain Peak Current DPEAK ' Single Pulse
WNRNAA v F 2 7 & %2 _ — A( 1550
Maximum Switching Current 8-1 lomax 2.5 A T=—-40~125°C
TRT vy = T VX iR g1 £ 36 N Vpp=99V, L=20mH
Single Pulse Avalanche Energy AS I peak=1.78A
S/OCP Y15 & _ 9~ —
S/OCP Pin Voltage 1-3 Vsioce 2~6 v
BR ¥ 1+ _ N2 _
BR Pin \oltage 23 Ver 0.3~75 v
BR ¥ -3 A\ EE T B -
BR Pin Sink Current 273 lar 10 mA
FB/OLP i 18-
_ — ~ <
FB/OLP Pin Voltage 4-3 Ve 0.3~14 v lrs < ImA
FB/OLP ¥iii -3t N i _ _
FB/OLP Pin Sink Current 4-3 Ies 10 mA
VCC ¥ 1+
. - ~0.3~ v —
VCC Pin Voltage 573 Vee 0.3~32
D/ST ¥ 178+ _ 1~ —
D/ST Pin Voltage 8-3 Vosst 1~Vbss \Y
R 15mm x 15mm St FELERF
MOSFET ”—B ”tﬁﬁ*’a‘% 8-1 Po1 1.35 w Mounted on 15mm x 15mm
Power Dissipation of MOSFET Printed Circuit Board
HEEFF AR (MIC)
. - . W —
Power Dissipation of Control Part (MIC) 53 Poz 12
B 1 ) DR IR L o
; . — T —40~ —
Operating Ambient Temperature op 40~125 c
IR o
- T — ~ -
Storage Temperature 9 40~125 ¢
Uy va iiE o T. 150 oc L
]

31 MOSFET ASO iz M
Refer to MOSFET ASO curve

2 | RKAA v F 2 TERIZONT
Maximum switching current

BRAA »F v 7B ENXICHNED KT A 7BEE MOSFET @ VasanlZ & W IRET D LA VEIRTT,
The maximum switching current is the drain current determined by the drive voltage of the IC and threshold

voltage (Vgs(ny) of the MOSFET.

33 MOSFET T,—Pp,; Hhifi 2R
Refer to MOSFET T.—Pp, curve

¥ EIEOMMEILIC Z#FEHEL LT, o (), V=D (5)
The polarity value for current specifies a sink as “+,” and a source as “—,” referencing the IC.

EHELET,

161111

SSE-25987

2/21

61426-01




SANKEN ELECTRIC CO., LTD. STR6A161HZS

4 BRIV
Electrical Characteristics

4-1 IR RE (FFEL 72 5B D5 T,.=25°C, V=18V, Vgr=0V)
Electrical Characteristics of Control Part (T,=25°C, Vc=18V, Vgr=0V, unless otherwise specified)

B 5 | TS
w A W | & % M IR wifir || PIEARLE
Parameter Pins Svmbol Ratings Units | Measurement
y MIN [TYP [MAX Conditions
I EEE
Power Supply Startup Operation
B ER 4R PRI R = _
Operation Start Voltage 53 Vecon 138 | 150 162 V
B {E15 1L R | B
Operation Stop Voltage >3 Veeorn 0 85 | %2 1V
EUL(E SRR _ .
Circuit Current in Operation 5-3 lecion 15 30 | mA P7 54
sAREE) B _ Refer to page 7
Minimum Startup Voltage 8-3 Vston 40 47 5 v
BB _ _ _ _
Startup Current 5-3 lecs 4.05 2.50 1.08 | mA
EEE S L& WiEE ed B
Startup Current Supply Threshold Voltage 53 Veceias 8.0 96 | 1051V
WEEE
Normal Operation
S R e _
Average Switching Frequency 8-3 fosc(ave) %0 100 110 | kHz
FE IR I B 2 b _ _ o
Switching Frequency Variance Range 8-3 Af 84 kHz P.7 &R
WK A — Ry 7 &t _ _ _ _ Refer to page 7
Maximum Feedback Current 4-3 lraax) 170 | ~130 8 | KA
/N7 4 — KNy 7 & _ - — -
Minimum Feedback Current 4-3 leauiny 21 13 > | HA
AL A BE
Standby Operation
FEHE{E I FB & 3 P.7 £:H
Oscillation Stop FB Voltage 4-3 Vrs(or) 162 | 1771 192 1V bt topage 7
AT ENE
Light Load Operation
JE AR B A FBIOLP it ¥
FB/OLP Pin Starting Voltage of Frequency 4-3 VEeg(rps) 2.88 3.60 4.32 \%
Decreasing
JE I B AR 1 FB/OLP i 186+ P.7 £
FB/OLP Pin Ending Voltage of Frequency 4-3 VEg(FpE) 248 | 310 | 3.72 V' | Refer to page 7
Decreasing
AR TR A I 2%
Minimum Switching Frequency 8-3 foscqumy 18 25 32| khz
X4 fE 2 ORIZ BN T, Veeias) > Vecorn P BRSNS SE D E77,
The relatlon of Vec@ias) > Vec(orr) is applied for each product.
¥ EMMEOMMEILIC #REHEL LT, o (#), V=AW (-) LHELET,
The polarity value for current specifies a sink as “+,” and a source as “—,” referencing the IC.
161111 SSE-25987 321
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

- Bk HE were | HIESRAR
7 P = oo i
I;Earametear Jflfinf gambz Ratings i{lé Measurement
y MIN[TYP [MAX Conditions
DB
Llne \oltage Detection
T4 LEVWERE _
Brown-In Threshold Voltage 2-3 Vern) 43 | SE0 STV
T7I9rT U M LEVWEE _
Brown-Out Threshold \Voltage 273 | Veroun 465 | 480 | 495 | V P7 MR

BRYG 17 7 v 7 EE Refer to page 7
BR Pin Clamp Voltage

BR FXREMED(L L & WETE

2-3 | Verciawr) | 65 | 69 | 73 | V

BR Function Disabling Threshold Voltage 23 Verors 04 06 08 v
(3 TN
Protection Operation
RRONT =2—7 11§ _ o, | P8 B
Maximum Duty Cycle 8-3 Duax 70 7 80 % Refer to page 8
I A e e = L I ¢ |30 | — | s
Leading Edge Blanking Time Bw
I8 B A AE A %5 . o . .
OCP Compensation Coefficient DPC 258 Vs
ISEar - %5
W EFAERIRT =2 —7 ¢ _ Dopc _ 36 _ %

Maximum Duty Cycle for OCP Compensation
Y1 ONF = —7 ([ OCP L & \WVEE
OCP Threshold Voltage at Zero Duty Cycle
36%7 =.—7 4 I OCP L & \\&BJE

OCP Threshold Voltage at 36% Duty Cycle

1-3| Voeu | 0735 0795 | 0.855 | V

1-3 |  Vocpey | 0843 | 0.888 | 0933 | V

LEB (tgw) HF OCP L & W w5 | 4 _ o

OCP Threshold Voltage at LEB (tgw) 1731 Vocres) 169 v

OLP L& WiBE B

OLP Threshold Voltage 4-3 ] Veow 68 73 8V P8 %W
OLP 2 RERFH] B Refer to page 8
OLP Delay Time 83 four 5 | 75 90 ) ms

OLP B [R]#s #E it % | 53 lecio) o 260 o UA

Operation Current after OLP

FB/OLP Y f-2 7 > 7 &&=

FB/OLP Pin Clamp Voltage

OVP L & W&EE

OVP Threshold Voltage

ERAE BRI 55

Thermal Shutdown Temperature

4-3 VEg(cLAMP) 10.5 11.8 13.5 \Y

5-3 | Vecoww | 270 | 201 | 312 | V

Tirso) 127 | 145 | — | °C |—

’>:<5 X D‘Hl% HIEIE E
DESIQH assurance item

¥ OBIMEOMIEIXIC Z# LML LT, v 7M (), V—AR (-) EHELET,
The polarity value for current specifies a sink as “+,” and a source as “—,” referencing the IC.
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

4-2 MOSFET &S HIFeE (T,=25°C)
Electrical Characteristics of MOSFET (T,=25°C)
B R (=S
w A W | o' B s iR wpr | 0 E R
Parameter Pins Symbol Ratings Units Measurement
y MIN | TYP | MAX Conditions
FLA vy — R EE _ o o
Drain-to-Source Breakdown Voltage 8-1 Voss 700 v
R LA RIVEDT _ o o
Drain Leakage Current 8-1 loss 300 HA P8 A
ON &t B o o Refer to page 8
On-Resistance 8-1 | Roson 3.95 @
AA o F T BA N _ o o
Switching Time 8-1 b 250 ns
EAER w6l _ _ _ ° _
Thermal Resistance Orc 22 Ciw
6 MOSFET Vv v 7 ¥ g »— — AWM BT
The thermal resistance between the junction of the MOSFET and the case
r— AR T 3RO CTHELE T,
Case temperature, T, is measured at the center of the case top surface.
STREAL61HZS i i ZA T Hh R
STR6A161HZS Transient thermal resistance curve
100
o 10 ””——l
g 5]
S 8
: g u‘/4
SE T
2 8 =
2 = =
gﬁ l% —-";?—"V
7~ @©
= T
0.1 —
-
0.01
Im 10p 100u im 10m 100m 1
IRFfHT t [s]
Time
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

STR6A161HZS

ASOIREF (L —TF 4o 7 (RSl

ASO temperature derating coefficient curve

MOS FET ASO #i#t Ta=25°C

STR6A161HZS

curve ‘\/:/7\‘11//\( WA
10 Single pulse
100
,0.1ms |
< £ N ¥
N T
-% s 80 4 \ N
R E
iy S :? 1 ‘ \\\ \\\
2 % 60 - ’ Aﬁ\
ﬂl\ 3 4% 3 ¢ \ 7
o “ " ARSI
R3S 4 Re [ W tms T\
A e e Drain current lim
4\}1;( g)_ E‘ 5 by ON resisttamcet ‘
= 5 2 Z o1 il
o
2 3 -
< B
| CERIELTERLYBET(L—T 5 RSERD. ASO
0 = DBETFAL—T2 I ET>TFE,
ASO temperature derating shall be made by obtaining ASO
0 25 50 75 100 125 150 — Coeffcient from the left curve in your use
E(EWTG.[OC] 001 | L1 L1l | L L II1IE
=] . .
Ambient temperature 1 10 100 1000
FLAy - y—2EE  VDS[V]
Drain-to-Source Voltage
STR6A161HZS STR6A161HZS
MOSFET Ta-Pou i TNT Uy LR
curve T AL —T 7 iR
L6 Avalanche energy derating curve
100
1.4
1.35 - £
12 \ =, :3 80
= c ﬁ E
2S5 1 \ %3
ZE NI \
a5 £ 60
2 0.8 ©
%5 T3
& 2 N E
fijii=4 8 06 \ r,\— % 40 \
\ Le
0.4 \ g 5 2
2 9
0.2 W \\
0 25 50 75 100 125 150 25 50 75 100 125 150
JEIBEEE Ta[C] Urrrva AR ET[C]
Ambient temperature Junction temperature
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

4-3 JAIESM:

Electrical Characteristics Measurement Conditions

Range

7 g i BoE &
Parameter Meé?#CrEiTent Measurement Conditions
B VEBH AR EE I AR FIREEA BT 5 VCC 1 E
Operation Start \Voltage . VCC pin voltage at which oscillation starts.
A G ﬁi’iﬁﬁr}t VCC i -5/ % FIFC. I 7% 50pA LLT & 72 % VCC W -/
Operation Stop Voltage Circuit 1 VCC pin voltage at which Icc < 50uA by lowering the VCC pin voltage.
B VEIE ] EE FIRENERE, VCC Sn IR AEI.  (Vee=12V)
Circuit Current in Operation Sink current into VCC pin in oscillation.  (Vcc=12V)
SR E) BT VCC i\ Z e B i 2 HiAa B4R~ 2 DIST b1 E
Minimum Startup Voltage D/ST pin voltage at which startup current supplies to VCC pin.
LB FE T D/ST=100V [§, VCC Wit thdEit.  (Vcc=13.5V)
Startup Current HIEEE 2 | Source current from VCC pin at D/ST=100V. (V¢c=13.5V)
Measurement | FB/OLP=0V I}, VCC it +EJE% FiF T, loc WA BT HIZZA
FE B L& VBT Cireuit2 | fp4-% VCC Wi F-&EIE,  (lec= —500pA)
Startup Current Supply Threshold At FB/OLP=0V, VCC pin voltage at which lI¢c is switched from sink
\Wltage current to source current by lowering the VCC pin voltage.
(Icc= —500pA)
PRI FE A S AR D/ST ¥+ DR BECEIE,  (Vesior=6V)
Average Switching Frequency T 3 Average oscillating ]‘rgguen;y of D/ST pin. (VFB/OLP?QY) _
[ Messurement | A= CTERIRABEDERIE) — CFIIRIRABAD Bl
Switching Frequency Variance Circuit3 | (Vreiop=6V)

Af = (Switching frequency maximum) — (Switching frequency minimum)
(VesoLr=6V)

K7 4— KXy 7 &R
Maximum Feedback Current

/NT 4 — RN 7B
Minimum Feedback Current

EPRIE IE FB
Oscillation Stop FB Voltage

I EERE 5
Measurement
Circuit 5

FB/OLP=0V [f, FB/OLP di{iiHEit.  (Vec=12V)
Source current from FB/OLP pin at FB/OLP=0V. (Vc=12V)

FB/OLP=6.8V [, FB/OLP i 1-ifi Hi & it
Source current from FB/OLP pin at FB/OLP=6.8V.

FB/OLP fii £ 2K F & ZEIRENEZ 45 1197 % FB/OLP fin+#E/+
FB/OLP pin voltage at which oscillation stops by lowering the FB/OLP
pin voltage.

JE B EAR IR A A FBIOLP i+
I

FB/OLP Pin Starting Voltage of
Frequency Decreasing

JE W B AR5 - FB/OLP Ui+

HIE =¥ 3

FB/OLP i1 F?ai»ﬂ&?étt
FB/OLP Vi 15

FB/OLP pin voltage at the point when the IC begins to decrease the
switching frequency by lowering the FB/OLP pin voltage.

IC 73 FEHIR AW H 2 AR L #d b %

FB/OLP ¥fii+7E F%ﬂﬁ%?é& IC 23 FEHR A AL DA A 45 14 %

BR Pin Clamp Voltage

BR BRREREZN{L L & WVEJE
BR Function Disabling Threshold
\oltage

T Vessrement | EB/oL i 718
FB/OLP Pin Ending Voltage of FB/OLP pin voltage at the point when the IC stops to decrease the
Frequency Decreasing switching frequency by lowering the FB/OLP pin voltage.
FARFEIR A 2K D/ST i D FEHRJE B E D fe /ML,
Minimum Switching Frequency The minimum switching frequency of the D/ST pin.

L1y o3 L H [5E4
S5 L x WNEIE BR Ji & E & 5V 20 b BT RIREMEZ B4R 5 BR fiFEE

BR pin voltage at which oscillation starts by raising the BR pin voltage

Brown-In Threshold Voltage from 5V.

7 '3 =S ik
SovL Ty LEVEE | BRFRER v > I T BREMER (515 5 BRMTEE,
Brown-Out Threshold Voltage HIE R 7 pin voltage at which oscillation stops by lowering the pin

Measurement Voltage from 6V.

BR U2 7 v 7 EHE Circuit 7 Ui % EIF T, lgp A3 100pA LA k& 72 % BR dn 1L

BR pin voltage at which Igg>100uA by raising the BR pin voltage.

BR fii - L% 1V 722 b T C R IREMEA B4R T 5 BR i &
BR pin voltage at which oscillation starts by lowering the BR pln
voltage from 1V.

161111
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

7 g JEIE woE & M
Parameter Circuit Measurement Conditions
Bk ON F 2 —F ¢ 1 WIEIE 3| /ST 37 o geiRfAMIZ AT U MMOBA,
Maximum Duty Cycle 2?‘;;?;”;” The rate of “L> period to a switching cycle of the D/ST pin.
Yo ON T =2—7 ¢ OCP L
X VBT S/OCP ¥ &L % EF T, ton 23 2us LA R & 725 S/OCP ¥ 1-%&
OCP Threshold Voltage at Zero S/OCP pin voltage at which toy < 2s by raising the S/OCP pin voltage
Duty Cycle
36%7 = —7 « IKf OCP L &\ J5E (Al 4 | SIOCP fii 7B/ Z El %T D/ST 7% Low J[R#EZ>H High kA&
T Measurement | 25414~ S/OCP i
OCP Threshold Voltage at 36% Circuit4 | S/OCP pin voltage at which D/ST pin is switched from low state to high
Duty Cycle state by raising the S/OCP pin voltage.
LEB (tsw) If OCP L &\ &+ S/OCP i -/ E 4 BT, FIREEZ {5 1L 2 SIOCP b &
OCP Threshold Voltage at LEB S/OCP pin voltage at which oscillation stops by raising the S/OCP pm
(taw) voltage.
I 5 FB/OLP i &L 4 LT, RIRE{EL{F1E9 % FB/OLP ¥
OLP L &\ il Ii//iegiurenwp'ent .
OLP Threshold Voltage Circuit 5 FB/OLP pin voltage at which oscillation stops by raising the FB/OLP
pin voltage.
OLP JRAERET FB/OLP ¥ii % A — 7 NZ L7ct%, BIRIEAIT T2 E TP
OLP Delay Time } SERTH, . . S
HIE A% 6 | After making FB/OLP pin open, delay time until oscillation stops.
OLP #Eh{E# [RIE i Measurement | OLP Ej{E1% ¢ VCC Ui 1t A B it
Operation Current after OLP Circuit6 | Sink current into VCC pin after OLP operation.
FB/OLP ¥ -7 7 v /&t FB/OLP i 14— 7" L KF® FB/OLP ¥ 1L
FB/OLP Pin Clamp Voltage FB/OLP pin voltage at FB/OLP pin open.
OVP L & \W&EJE WIEEE 1| VCC i &I E4 i<, BIREEA 15 1E3 % VCC i 1-7&
Measurement | VCC pin voltage at which oscillation stops by raising the VCC pin
OVP Threshold Voltage Circuit1 | voltage.
NI 9% Yoo N — A [5E4 SHI == ™ .
l;rainio/Sojrce Briiliotwn ﬁiﬁiﬁeﬁirﬁ los=300uA 7. DIST-S/OCP fi IRl
Voltage Circuit 8 D/ST to S/OCP pin voltage at 1ps=300pA.
KU A IRAVEDT ﬁuml??fri Vps=700V IR, DIST s A B, (Vesor=0V)
Drain Leakage Current ecaisrléueitze Sink current into D/ST pin at Vps=700V. (VEgioLr=0V)
ON #&#t iﬁ”’l:@% 8t Ips=0.4A I, D/ST—S/OCP iifii 7-ff] ON #5$1,
On-Resistance %aisrlézeirgn ON-resistance of D/ST to S/OCP pin at 1ps=0.4A.
AA F LT A D ﬁ”m—@% > | Vos=10V #5, DIST 8 AL 10975 90%3% T 1 F4 5 WM,
Switching Time %ai?ﬁ?;n Rise time of D/ST pin from 10% to 90% at Vps=10V.
7RG g RE | WEREES e o s,
Single Pulse Avalanche Energy i?isrléueitge Refer to measurement circuit 9.

% FEIRENEIL 8-3 Ui AR 1T TRUE,
Oscillating operation is specified by rectangular waveform between pins 8 and 3.
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

HE M 1
Measurement Circuit 1

[ 4

4—4 FBRIWRRERE [l
Electrical Characteristics Measurement Circuits

ol

D/ST DIST
10kQ

S/
OoCP

STR6A100HZS

FB/
BR GND OLP A

VvCC

1 2

D
V;f

| j )
VFBI

HE M 3
Measurement Circuit 3

[ 4

ol

VDDI

D/ST DI/ST VCC
100Q
§ ) STR6A100HZS
S/ FB/
@ OCP BR GND OLP
1 2
VD/ST

Vcc

il
]

HE R 5
Measurement Circuit 5

[ &

ol

HE R 2
Measurement Circuit 2

Vb/sT

[ 44

ol

D/ST DIST

Ib/isT

s/
<A> ocpP

D STR6A100HZS

FB/
BR GND OLP A

VvCC

@ 1 2

VDD-I

3 4 Icc

Vcc

B E A FE 4
Measurement Circuit 4

VD/ST

@ | T

[ 4

ol

D/ST DIST VCC
10kQ
§ D STR6A100HZS
S/ FB/
OCP BR GND OLP

VDDI VOCPI

Vcc

il
-]

B E ] 6
Measurement Circuit 6

[ 4

ol

D/ST DIST vCC D/ST DIST vCcC
10kQ 10kQ
§ ) STR6A100HZS § ) STR6A100HZS

S/ FB/ S/ FB/
M, OCP BR GND OLP M’ OCP BR GND OLP

1 2 3 4 lcc 1 2 3 4 A

VDIST g A} VD/ST SW Icc
— IFB g — — p—
VDDI I VEB vee VDDI VFB Vee
161111 SSE-25987 9,21
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

HE M 7
Measurement Circuit 7

[ L

o

D/ST DIST VCC
10kQ
§ ) STR6A100HZS
S/ FB/
OCP BR GND OLP
’yf 1 2 3 4
VoIsT
— IBR —
VDDI VBFT VFBI Vcc
HE M 9

Measurement Circuit 9

1

D/ST DIST
T E 20mH

o

VCC

D STR6A100HZS

S/ FB/
’¥ OCP BR GND OLP
1 2 3 4

VDIST _I E

IVDD IVGS Vcc
L

HE A 8
Measurement Circuit 8

[ L

o

D

D/ST DIST

OCP

VvCC

STR6A100HZS

S/ FB/
BR GND OLP

Vb/sT

1 2 3 4
VFBI

Vcc

VbIst

TNT oy = RILXTi R Eas FF R

Equation for calculation of avalanche energy Eas
Vs peak

E oLl
2 Vs Peak —Vp,

t @ ILpeak=

(ILpeak )’ -

1.78A & 72 DAkiREE

To be adjusted for IL peak=1.78A

VDSpeak

161111
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

5 7uv AT T A (EVELE)
Block Diagram (Connection Diagram)

U T

D/ST
7,8

T Startup
UVLO |+ REG |—»VREG OVP TSD
BZR( Brown-in
Brown-out
% .
i D h» Ie}
PWM 0SC s o ' X
A R
OCP
f
VREG  VCC Drain peak current
OLP compensation
S/OCP
FB/OLP | Feedback
4 C P »  control LEB Q1
Slope GND
compensation ?(l) 3

5-1 & i T-HEBE
Functions of Each Pin

W FES | IRl e s 3 HE
Pin Number Symbol Description Functions
MOSFET YV — X /&EjiiE— N MOSFET Y — A/&fiEt— K
1 S/OCP BB e i T BB TR 5 A
MOSFET Source / Current Mode MOSFET Source / Current Mode Control /
Control / Overcurrent Detection Pin Overcurrent Detection Signal Input
2 BR AT B s TIoA L TITTT Y MEEAT
Line Voltage Detection Pin Brown-In, Brown-Out Signal Input
77 Rimt 77K
8 GND Ground Pin Ground
TEFREME/ A &2 A
4 FB/OLP 74— RSy BRI T il AE AR R B A
Feedback / Overload Detection Pin Constant Voltage Control / Standby
Control / Overload Detection Signal Input
BRI /1t A 1 BIRAT /1@ EERHIE 5 AT
5 VvCC Power Supply Input / Power Supply Input /
Overvoltage Detection Pin Overvoltage Detection Signal Input
6 — B Hxe)
(Pin Removed)
2 8 D/ST MOSFET R L o »/iEd@hin 7 MOSFET R L o »/[iE@#h[al g AT
' MOSFET Drain / Startup Pin MOSFET Drain / Startup Circuit Input
161111 SSE-25987 11,721
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

6 AR A
Typical Application Circuit

C(RC) CRD Clamp snubber Ls1
BR1 damper snubber
VAC
O
T
Ul
S/OCP D/ST
BR DIST
GND
FB/OLP  VCC
; STR6AL100HZS
PC1
161111

SSE-25987 1221
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS
7 M
Package Outline
7-1 A%, TEB IO E
Package Type, Dimensions and Material
S 1,003
L S
B A A A o3 15056
3 | S %
5 d |z I .-
L
— . | 2.54
¥ W o 0.89TYP | | 1
—— | |
9 40i0.30
' 0.50°01°
91 025 @)
7 A 0 0.49 HAE : mm
g | Weight: Approx. 0.49g Unit : mm
____Jﬂ—f\;
1 lsiolzo ﬁ%%@ﬁ’fﬁ : Cu
_J_L_' Material of terminal: Cu
U OMLER A X (7Y —)
Treatment of terminal: Solder plating (Pb free)
7-2 £
Marking
8
i B i
BAL1XXH
IR 6A161HZS
SKYMD ZS] Part Number 6A161HZS
,,,,,,,,,,,,,,,,,,,,,,,,, — "y S
Lot Number
H Y=Last digit of year (0 to 9)
1 M=Month (1 to 9,0,N or D)
D=Period of days (1 to 3)
1:1% to 10"
2:11" to 20"
3:21%10 31
Wk I
Sanken Control Number
KR KOy FEGEZPRNOESICHEA DL S L—F =T+ 5 2 &,
The type number and lot number shall be marked on the body with a laser to be readable clearly.
7-3 4Nl
Appearance
AR, G, G, BRERIGETHD Z L,
The body shall be clean and shall not bear any stain, rust or flaw.
161111 SSE-25987 13,721
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS
8 HATLAR
Packing Specifications
8-1 7 —t' v 7tk
Tape and Reel Specifications
RGIEATTEE, TLAERZHERE L 35,
The TL specification is assumed to be a standard.
Direction of unreeling
SlE L)
-------- Direction of unreeling
FlELy gu
,‘.OOOOOOODOOOOOOOO:
82 % v U7 F—7 ik
Carrier Tape Dimensions
03 ®1.55 - :.
e %% 9000099400060 0|
[ I‘! a ‘t ! ! .;
/ m.“ .‘: | ‘ I I .‘.": | o~
1 bbbt
- <0205 | i i |
! \
4.47
-al——L— ‘o _10.7 _ 16 | 4]
Product 2l
8-3 U — /LA EX
Reel Externals
i
255+0.5 AL mm
o P :.: |'I. ) 205+1.0 Unit : mm
161111 SSE-25987 14,21
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

8-4 K7 A8y 7
Dry Pack

B4
Moisture Barrier Bag

WBRA T lr—F— K
Humidity Indicator Card

HLIRAE
Desiccant
360 360
Lan]
=t

8-5 N4
Inner Box

BAZ : mm
Unit : mm
anrT—7
Cellophane Tape
g 1 U —VI (1,000 fRE/ D —L)
Capacity : 1 reel per box (1,000 pcs / reel)
8-6 S
Outer Box
S
BN mm
Unit : mm

WA - AR & 3 FTIGI (FRRIGHAEK - 3,000 pes )

Capacity : 3 inner box per outer box ( Maximum quantity of products : 3,000 pcs )

161111 SSE-25987 15,21
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

9 FIA /3y 7 OHHR
Dry Pack Conditions
AHLE X, Moisture Sensitivity Level 3 (IPC/JEDEC J-STD-033 [Z #E§L) T3,
TROE I ITEY N EBENWN - LET,
The products are rated at a Moisture Sensitivity Level of 3 (Conform to IPC/JEDEC J-STD-033).
Pay attention to following conditions.

91 fRESM

Storage Condition

Storage humidity

HH S

Items Conditions

B33 AR B 35

Unopened dry pack
R RPRE 1 ] TS 24 71 A
Maximum storage period 24 months from bag seal date
(EERITNES 40°C LLF
Storage temperature 40°C or less
PR 90% RH LLF

90% RH or less

B AR B 1 %

Storage humidity

Opened dry pack
A=A 168 FE[H]
Floor life 168 hours
[EX=RITNE 30°C LAF
Storage temperature 30°C or less
TR 60% RH LLF

60% RH or less

23°C +5°C g, B A > U7 — 2 BRE 10% L L2 RTHEE, 7nT7 74 7B HGAIC

FAR—F 2 T RMETT,

Products require baking before mounting at customer level, if
a) Humidity indicator is >10% when read at 23°C + 5°C.
b) Before the products are mounted, it is more than 168 hours.

92 NR—% o FEt

Baking Condition

HH St
Items Conditions
N—F o El%Kk 1A% T
Baking times Once

N 7R
Baking temperature

125°C +10/-0 °C

ANR— 3 R
Baking time

48 W5
48 hours

NR=F 7%, V—ABLORZUARRAT—=7NE LT ESD SHGDME ~ LA I L TIT> T
LTIV, Flo, BALMTHESLY =R 72812 OV TR L TTZE N,
When baking, products should be transferred from reel/taping to the Heat-resisting tray with ESD

protection. Reinspect rust on leads and solderability of the products.

161111
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SANKEN ELECTRIC CO., LTD.

STR6A161HZS

10 fEH EoE
Operating Precautions

/N\ i FOVEE OPERATING PRECAUTIONS

TRE BRI, AR O N TTIEIC L > UMEHEZER O ERN LR 50T, EEFHICHE
BELTEEN,

Because reliability can be affected adversely by improper storage environments and handling methods,
please observe the following cautions.

10-1 % ForEEEHE

Cautions for Storage

REBREEIL, ®iR (5~30°C), #iE (40~60%) L FE L, MIRZEOLIT, HEWE
FEDEAVIN R E 2 2T TS 7230,

Ensure that storage conditions comply with the standard temperature (5 to 30°C) and the standard
relative humidity (around 40 to 60%); avoid storage locations that experience extreme changes in
temperature or humidity.

JEREMETT AT E DR ZISFEAE LIRN, BEIRODDIQVNGFTC, EAT HOGARRT TRAE L T EE0y,
Avoid locations where dust or harmful gases are present and avoid direct sunlight.

FEHIRE Lz, EAENIZA T HERY — RO EIZ O THARL TSN,
Reinspect for rust on leads and solderability of the products that have been stored for a long time.

10-2 HRPERRAL, OH O EOTEESIH

Cautions for Testing and Handling

TR E TR AT 5 Ha 1, WESRN OOV —VEBEOHIN, Wi a— b
AL BN EE LT IEE W, EEM L EOREITERET T EE W,

When tests are carried out during inspection testing and other standard tests periods, protect the
products from power surges from the testing device, shorts between the product pins, and wrong
connections. Ensure all test parameters are within the ratings specified by Sanken for the products.

10-3 EH Va— 7 ) — 2% T8 0OFE FIH

Remarks About Using Thermal Silicone Grease

R ) 2= 7 ) =22 HT 55613, W—O@ECBA LTS, BEL EICE
mdonE, BMERISNEZMAET,

When thermal silicone grease is used, it shall be applied evenly and thinly. If more silicone grease
than required is applied, it may produce excess stress.

RWRHIMGE LB ) 22— 7 ) — 23 OIS X D BEEGHR OB, BRIk
RAICE— /L REIIREZ 7 > 7 DRIA & 720 £,

The thermal silicone grease that has been stored for a long period of time may cause cracks of the
greases, and it cause low radiation performance. In addition, the old grease may cause cracks in the
resin mold when screwing the products to a heatsink.

BERH Y 2= 7 ) —ZAOHITIEEMB AN B2 K O +55 THEE LS TE S0V B 5 &k
ZHERY | MR AR T 258 TR GO TR AR A Z L2 2580835 0 £,
Fully consider preventing foreign materials from entering into the thermal silicone grease. When
foreign material is immixed, radiation performance may be degraded or an insulation failure may
occur due to a damaged insulating plate.

BB Y 2= 7 ) — X3 EE IR R~ D2 R T 5 b 02 LTS 2S
Vo BAETIETROBEBA LY a—0 7Y — 2B L OZ ORGSR EHELE L TR £7,
The thermal silicone greases that are recommended for the resin molded semiconductor should be
used. Our recommended thermal silicone grease is the following, and equivalent of these.

fnds Type A—N—4% Suppliers

G746 3T (KR Shin-Etsu Chemical Co., Ltd.

FRAT AT e R TF—< A

YG6260 . .
2T VTR« Dy A REH

Momentive Performance Materials Japan LLC

SC102 WL Xya—=27 (k) Dow Corning Toray Co., Ltd.

161111
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

10-4 HESEEh VDA

Recommended Operating Conditions

HELEEIR AT FEIE Vac=288V (Vpc=410V) LL FZEERMEE LET,
Recommended input power supply voltage is lower than V ,c=288V (Vpc=410V).

10-5 1FATEAT i

Soldering
@ AT ETZHEIL. TREMLUANT, TELHRITERBTEEL TIEEN,
When soldering the products, please be sure to minimize the working time, within the following
limits.
| Peak Temperature |
250°C ?
= - K- - +—245°C
Max. Ramp Up Rate = 3°C/s BRI B
Max. Ramp Down Rate = 6°C/s 30s
@ 217°C ¢
= < >
= Preheat Area 60~150s
3
g 200°C C
(<3}
|_
150°C
60~120s
V7 u—0ET r 7 7 A L% IPC/JEDEC J-STD-033 IZHEHL L TV E T,
Temperature profile of the reflow is based on IPC/JEDEC J-STD-033.
25°C
< Time 25°C to Peak > -
8 minutes max Time
- 7Bm— S IR 175+25°C,790+30s
Reflow Preheat 175+25°C, 90+ 30 s
S ER 245 +5/-0 °C,/30 +0/~5s (250 °C peak. 2 [fl])
Solder heating 245 +5/-0 °C 30 +0/-5s (250 °C peak, 2 times)
< XATZZTCT . 380+10°C35+05s (1[A])
Soldering iron 380+10°C,”3.5+0.5s (1time)
ABGIE 7 v —IZ X2 FEMTTIETE EE A,
Flow soldering process shall not be used for this product.
10-6 i SUIBER) 1D 728D D Mk &
Electrostatic Discharge
@ WHEARVELOILAIX. AMET—ZXZM->TLEI W, AMET—RIZV A MR NT w7 L
AV, EEN LD, IMQ OIEFIEZ AMRIZIE VT~ AN TS 7ZE W,
When handling the products, operator must be grounded. Grounded wrist straps worn should have at
least 1MQ of resistance from the operator to ground to prevent shock hazard, and it should be placed
near the operator.
161111 SSE-25987 18,21
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

® HWHEZMVWEHIMEXRIT, BERHOT—T N~y N7 uaT7~vy M lalE, 7—A%M
STLIEEW,
Workbenches where the products are handled should be grounded and be provided with conductive
table and floor mats.

@ VT hL—H—REONESREZHE LA, WERLT —A 2> TIEE0,
When using measuring equipment such as a curve tracer, the equipment should be grounded.

@ [FATMITEZT LG, BAREITOU —27EEN, BEIZHNT 2020, 1ZATKE
TTORDT — AR TLEE,
When soldering the products, the head of a soldering irons must be grounded in other to prevent leak
voltages generated by it from being applied to the products.

@ HiLE ANDAEmITL, TR ORISR Z V57, EEERRCT IV IHERET, FEx
KaELTLLEEN,
The products should always be stored and transported in Sanken shipping containers or conductive
containers, or be wrapped in aluminum foil.

107 =D
Others

@ AEGIT, —fREFHES (FERGL, RS, BEmRAES. FHURSRRE) EHSh

HZEEBRLTEY £9, THEHAOERICIE. MAMERFICES EITFAMNO H 2 TR
Az BV LET, SWEBMEPER SN DEE (st & < ofilEE, mfE 5 H6H
etE . B - PIRAEE, BT REERE) ~OfHE2 TR ORI, S EERkEE D
ST TOMAERRFICEL ETRAITHIO 5 2 ZIRAZ BV L £, ARG,
D TRV MEHEMEN ER S D MRS £ 70 1338E (U2 TdEaR . R hliE, € ofghEok
EER Mm-S MR EZ RETRNO S 5 =R (ARICB T HE5 T2 7 AWML L)
72E) (LT MRFEME] L)) IEHESND ZEIFERENTEY FHA, FFEMHEIC
AR AEA L2 LI XD BEEEIIE =FICECHER ST L, Bz —xo
ELExAWEEA,
Sanken’s products listed herein (the “Sanken Products”) are intended for use as components of
general purpose electronic equipment or apparatus (such as home appliances, office equipment,
telecommunication equipment, measuring equipment, etc.). Prior to use of the Sanken Products,
please put your signature, or affix your name and seal, on the specification documents of the Sanken
Products and return them to Sanken. When considering use of the Sanken Products for any
applications that require higher reliability (such as transportation equipment and its control systems,
traffic signal control systems or equipment, disaster/crime alarm systems, various safety devices, etc.),
you must contact a Sanken sales representative to discuss the suitability of such use and put your
signature, or affix your name and seal, on the specification documents of the Sanken Products and
return them to Sanken, prior to the use of the Sanken Products. The Sanken Products are not intended
for use in any applications that require extremely high reliability such as: aerospace equipment;
nuclear power control systems; and medical equipment or systems, whose failure or malfunction may
result in death or serious injury to people, i.e., medical devices in Class Il or a higher class as defined
by relevant laws of Japan (collectively, the “Specific Applications”). Sanken assumes no liability or
responsibility whatsoever for any and all damages and losses that may be suffered by you, users or
any third party, resulting from the use of the Sanken Products in the Specific Applications or in
manner not in compliance with the instructions set forth herein.

@ AEGOMMICHIY, KEGITHORSE - FHf 2 AabES5E. HDHWTI L0

A B, LR, M SO - WA T SAICE, EAFEOEMICB N TE
DY AT b THED 9 24T > T IEE W,
In the event of using the Sanken Products by either (i) combining other products or materials
therewith or (ii) physically, chemically or otherwise processing or treating the same, you must 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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SANKEN ELECTRIC CO., LTD. STR6A161HZS

WA, MR R BIZE O TWET A, 58RI TIE, H DR TO XK, RO
FAETRET O EE A, ARGOMEIZZVRERE LT AFF, KKER, HaipE
FBREVBELRNEL S, BMERAERBIOT 4 L—T 4 TR EZEBED S 2, HHED
BEICBNWT, EESVAT A L THREERFTB IR ZLTITo T EE VY,
Although Sanken is making efforts to enhance the quality and reliability of its products, it is
impossible to completely avoid the occurrence of any failure or defect in semiconductor products at a
certain rate. You must take, at your own responsibility, preventative measures including using a
sufficient safety design and confirming safety of any equipment or systems in/for which the Sanken
Products are used, upon due consideration of a failure occurrence rate or derating, etc., in order not to
cause any human injury or death, fire accident or social harm which may result from any failure or
malfunction of the Sanken Products.

AR Z B L C TSR o 723580, EH EoEER LU0 oo g HFHICEEH I N
NI DWW T A SRR G S & e o A, B2 0BTz AV EEA,
Sanken assumes no responsibility if (i) you use the Sanken Products deviating from the specification
or (ii) the appropriate measures and correspondence has not been taken of the contents described in
the general instructions and directions and other notes on the use.

ARELSTM B RREREE 2 L TR D 8 A,
No anti-radioactive ray design has been adopted for the Sanken Products.

AREIZFLHEH L TWHINEZ, SCEIC K 2o ER LI - HlT 52 L2280 E 9,
No contents in this document may be transcribed or copied without Sanken’s prior written consent.

AFIZRRHE L T DM ES., BIEGL RIEEE, ~Z2— LA T T M RG] HEREG
AZFIZFHHE L TV DTN TOFRB L O N OIZEDS FHlFE R &1, fEH Loz e L
TRLELDT, ZNOICERTLEHAE S L IEHE =F DWW R 5B FL L OB ERE
G M EHET O — Y OMHER DR FERBEIZ DWW T, BT U T2 AV ER A,

The circuit constant, operation examples, circuit examples, pattern layout examples, design examples,
recommended examples, all information and evaluation results based thereon, etc., described in this
document are presented for the sole purpose of reference of use of the Sanken Products and Sanken
assumes no responsibility whatsoever for any and all damages and losses that may be suffered by you,
users or any third party, or any possible infringement of any and all property rights including
intellectual property rights and any other rights of you, users or any third party, resulting from the
foregoing.

ARFICFEH L TODEAE®R (LT, TREIRE®R] L)) 13, AEROEHN EoSE L
LTRLIEb DT, BEDOFTA T 2 MM PEREZ OMMER O Fli, EHE27F#T 5 DT
b EHEA,

All technical information described in this document (the “Technical Information™) is presented for
the sole purpose of reference of use of the Sanken Products and no license, express, implied or
otherwise, is granted hereby under any intellectual property rights or any other rights of Sanken.

ARG 2T 25613, FEOWEOEH - EHZHHIT 2 RoHS fim7e & W rTREM:
W HEREEEE T Z I L7 D A T, HUEESICHEA T L oML TSV,
In the event of using the Sanken Products, you must use the same after carefully examining all
applicable environmental laws and regulations that regulate the inclusion or use of any particular
controlled substances, including, but not limited to, the EU RoHS Directive, so as to be in strict
compliance with such applicable laws and regulations.

AR L OAREAEHRZ . KBRS O, EFEAHZOMEFH RO BN THEMA L
RNTL7ZEW, Fie, AL E L OREA R 2 b £ 723 e SR 256
I DRERHE B TAERERONER S A 28 FEOEHO S % HE Bk
DR EERBF LTI,

You must not use the Sanken Products or the Technical Information for the purpose of any military
applications or use, including but not limited to the development of weapons of mass destruction. In
the event of exporting the Sanken Products or the Technical Information, or providing them for
non-residents, you must comply with all applicable export control laws and regulations in each
country including the U.S. Export Administration Regulations (EAR) and the Foreign Exchange and
Foreign Trade Act of Japan, and follow the procedures required by such applicable laws and
regulations.
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SANKEN ELECTRIC CO., LTD. STR6A161HZS

WAL PR LIS T OARB G Ok, E TR EICLD M7 T M HoNT, IO T A A
WEHE A,

Sanken assumes no responsibility for any troubles, which may occur during the transportation of the
Sanken Products including the falling thereof, out of Sanken’s distribution network.

AFICRBE SN TR R ER EOERIE, R —A_X—V 22 L TIIEE 0,
Please refer to our official website in relation to general instructions and directions that are not
described in this document for using the Sanken Products.

WAL DT NSA R %M, FIXINEEH LS EEE LR T 256, ERECKTHT 5T
AV—=T 4T EOREITONCEY, FHEMEICRESEELET, T4L—T 1 7L
BRI 2 R E 721X m BT 5720 BERRED D AW 2 B L 2 BRI 23R E L2 |
=R A RBREECDNTEELIZVTHIETY, T4 b—T 4 U7 %179 EHRITIT,
—RAVICEE, Eit, EHREOBEBRAIA M LA, IR, WER EOREAR F LA,
MRT NAADHCHBIC L DR L ARD Y £, ThHDR ML AL, BREEHE,
& D WITIRKME, B/MEIZOWTHEBRT OMLERDH Y £F, RENT =T/ ZA0NT —
TAA AW IC X, BERBADKRE SEGTIREDT 4 L—T 1 7 OREN, FHEME
REKERDERLRDDOTHBITHE L T EIV, —RIRT 4 L—T 4 7ITDONT
I, AR — A R—U 2SR L T &N,

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 affects the reliability significantly.
Please refer to our official website in relation to general derating.

AETHER SNDM % O, RS ICBT DHERIL, Bkt Z OO TR I RE L £ 7
All rights and title in and to any specific trademark or tradename belong to Sanken or such original
right holder(s).
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