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MITSUMI

E> No. £ Hse
PIN No. SYMBOL FUNCTION
COB R
1 2CD EE./ML’@HZ'I T .
Zero current detect terminal
, o |EEREATET
Phase detect input terminal
ivi I
3 VOUT BRI PR T |
Phase detect output terminal
‘l— gé‘-_ Y ,ﬁm
4 DM B inF

Light dimming terminal
ERIKLED&E R Elf T

5 IMIN
Minimum LED current control terminal
} rer | EDERRHEEEERT
LED current sensing reference voltage terminal
LEDEER Ui
7 ISNS ER ﬁ'ﬁ? -
LED current sensing terminal
NDiii
8 GND G ﬂﬁ?
GND terminal
F— NERED i
9 ouT s I\%I;EJJ frﬁ%
Gate drive terminal
I EE“‘/\ ﬁm
10 Ve CEBIRADimF

Power supply terminal
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MITSUMI

B ER A TEAS

($FEEREHSE Ta=25C / VCC=15V, unless otherwise specified)

HH i) =/ BA Bifys
ITEM SYMBOL MIN. MAX. UNIT
VCCEIRET v 0.3 30 v
Supply Voltage e '
VCCit FER I 10 A
- m
VCC pin input current cemAX
ZCDiwmFEE Y 0.3 c& v
ZCD Pin Voltage ZCDMAX ' '
VINifmFEE v 0.3 56 v
VIN Pin Voltage VINHAX ' '
VOUTimFEE v 0.3 Y 403 v
VOUT Pin Voltage VOUTHAX ' VOUTHT
DIMimF&EE y 0.3 55 v
DIM Pin Voltage pHMAX ' '
IMINifmFEE v 0.3 .- v
IMIN Pin Voltage HINMAX ' '
IREFiHmF&EE V 0.3 .- v
IREF Pin Voltage IREFMAX ' '
ISNSifmF&EE y 0.3 .- v
ISNS Pin Voltage ISNSMAX ' '
OUTEHFER I 600 200 A
- m
OUT pin input current ouTMAX
FFEHER(BE)
- . I:)dalone - 350(*1) mwW
Power Dissipation (Alone)
BESEESES5))
o Pd - 800(*2) mwW
Power Dissipation (Mounted)
EEHL o
) — ! Resa - 360(*1) C/w
Thermal resistance junction to ambient temperature
RERE o
Tstg -55 150 C
Storage temperature
;%A;EI = )
. N Timax - 150 kG
Junction temperature

Note : M BRATEIK(FENZBZDETN\AADGMrCRE2 R (EI1E,
/ Absolute Maximum Ratings are those values beyond which the life of the device may be impair

1 )\ —SEBEATORITEFESR
/ Result of measurement in only package
*2 o EREMRSEM  114.3mmx76.2mm, t=1.5mm, $5E50%MU L, #ME=H3TR
/ ( Use base condition : 114.3mmx76.2mm, t =1.5mm, Copper leaf 50% more than,
Material=Glass Epoxy )
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MITSUMI

HeSREN{ESE

(JFEeREHESE Ta=25C / Ta=25%C, unless otherwise specified)

HH i) =/ BX =1\
ITEM SYMBOL MIN. MAX. UNIT
VCCEIRET
Vec-opr 10 25.5 \
Supply Voltage
VOUTHF B VvouT-opr 0 Vvout \
VOUT Pin Voltage
VING S I Vyin-opr 0 5 \
VIN Pin Voltage
DIMimFEE Voo 0 5 v
DIM Pin Voltage
IMINimFEE Vium.om 0 5 v
IMIN Pin Voltage
ZCDimFEE Vaeoomm 0 c v
ZCD Pin Voltage
IREFimF&EE Vieer-omm 0 s v
IREF Pin Voltage
ISNSifmFEE Viens.om 0 s v
ISNS Pin Voltage
EMERHESRE . o
Operating Junction temperature Thhax-oer 40 125 C

Note : EMEFL(ESEP-BABEIRER)(HMEA T 2EMESRMAEERCLOTENLT S,
BAMEREEFE (Tamax) (& RAEMERHESIRE (Tjimax-opr). ERRORAHEE
(Pd-max)&fERRFDEEIL(REja)MBIRLDE .
/ Thermal Resistance (junction to ambient temperature) is dependent on the operating condition
and the substrate to be used.
Maximum operating temperature range (Tamax) is calculated from the following equation from
maximum operating junction temperature (Tjmax-opr), maximum power consumption (Pd-max)
and thermal resistance(R6ja).
Tamax = Tjmax-opr - ( RBja x Pd-max )
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MITSUMI

BEMHE

(4F2RFHE Ta=25°C / VCC=15V, unless otherwise specified)

T s Eve RO | RE | RX B
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. |UNIT
vCCEIFEEB,/VCC circuit
AA— NPy TREE B SR
ICCOFF VCC=9V 051 086 137 mA A
Start-up power supply current
EMERPHEER
Ieccon  |Vec=15V - 3.5 5.0 mA A
Power supply current
== \\) A Vit T
HAA inl‘ﬁt R | Reomas [Vee=ov 6 10 14 @ | A
Load resistance for Hotaru switch
{KEEIREEIEE,UVLO
KEEIREETE
Vuvio  |Vee=H—L 8 9 10 Vv A
Under voltage lockout (UVLO)
(BRFERR LB \ Vee=L—H 11.5 13.0 14.5 \Y A
UVLO release PVLoR Yee™ ' ' '
KEFERHERATYSAETE
. Vuvionys |Vee=H—L—H 3.3 4.0 4.7 v A
UVLO hysteresis voltage
fi7ABRH[B1E%, Phase Detect
IR EEH
Vuin  [Vyin=L—H 0.58 0.65 0.72 \Y B
Phase detect voltage H
AR EEL
VVINL VVIN=H%L 0.40 0.45 0.50 \ B
Phase detect voltage L
fHEESH OIS/ Phase Output
HA/ULZHEE
Vyvouth 4.5 5.0 5.5 \ A
Output pulse voltage
VOUT>> 7@ I V ov, Vv 2.5V 5.7 A B
i =0V, =2. - . - m
VOUT sink current VouTsinic | FVIN vouT
VOUTY - 2@t I Vun=1V , Vyour=2.5V 4.0 Al B
= , =/2. - . - m
VOUT source current VoUTsource| TVIN vouT
FAESANER,/Dimming Input
HiRHT
) Rpmm - 180 - kQ B
DIM output resistance
ATT SRS EIENNMIAEE s%ETRELE
B V. RET RS _ 1.935 | 2.150 | 2.365 | v | -
Off blanking time increase start voltage /Guaranteed by design
S5 = H:I‘FE-,:T: IN=E) +
BRI ET K T FIRE N 315 3.3 3.49 v | ¢
Isns detect voltage fall start voltage
EREEE R TR TER
AR E AT Vormsnssios 0.532 | 0560 | 0588 | v | C
Isns detect voltage fall stop voltage
B/NERFLFEMLEE /Minimum Current Setting
IMINY—REjR
Liminsource | Vimin=0V 4.5 5.0 5.5 uA A
IMIN source current
IREFHH /] / IREF Output
IR V Vpomm=4.5V 2.70 2.87 3.04 \Y, C
IREF voltage R e ' ' '
H A iEHL
) Rirer 90 140 190 kQ C
IREF output resistance
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MITSUMI

(4F52RFHE Ta=25°C / VCC=15V, unless otherwise specified)

HE s #{F IR
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. |UNIT
t“lﬁéiﬁﬂﬁtﬂlﬁ]ﬂ&/ Zero Current Detect
SR
EE./}IL@H:IILL #FEﬁ ' tdyep _ 100 _ ns D
Zero current detect delay time
€0 7
BRIREASILTD tdyepro [Vacp=3.0V ) 50 ) us D
Zero current detect time-out
ISNS A JJ / ISNS Input
EaemRtEE
. VISNSmax VDIM=4'5V 576 600 624 mV C
Maximun ISNS current detect voltage
BT 5>+ T kR
. . tisnso - 380 - ns E
ISNS current detect blanking time
‘E'EEltt ==
BB AARHEBE Voo |Vom=4.5V 720 | 800 | 80 | mv| E
Over current detect voltage
IBEETRAR KT RS — NRF RS
tocp - 30 - ms E
Over current detecting restart time
wp3— &
SWp>3—MRIEIE Vawp 225 | 250 | 275 | v | E
Short winding protection detect voltage
ISNSY—XEiR
I Vigns=0V - 1.0 - uA C
ISNS source current oS oS
SEAATHALN— / Dimming OFF Timer
BE SOF IR
“njl'ﬂj?j _:F el torrok  |Virgr=50mV 585 | 650 | 845 | us | E
Off branking time
REATTTF TR
RITATI5>% /] ﬁﬁ torrokmin |Vom=4.5V - - 40 | us | E
Shortest Off branking time
RS47J / Drive
AARTL (327)
) . Ronsink - 8 12 Q F
On resistance (sink)
AR (V-X)
. RONsource - 10 15 Q F
On resistance (source)
375 EADESR Cout=1000pF
Output rise time trise  |ERETARELE - 60 120 ns -
/Guaranteed by design
5T A0S Cout=1000pF
Output fall time tea  |ESETREE - 30 70 ns -
/Guaranteed by design
Y-Sy I/ Thermal Shut Down
RRE %EtiR:
/m)sz. . TDET an-i_'f%ulE . _ 170 _ OC _
TSD detection temp. /Guaranteed by design
FRIRRE sRETERALE o
S TreLease e ) - 120 - C -
TSD release temp. /Guaranteed by design

*JAIELERDEES

The test circuit symbols.
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H7E O] B R

HIE B EREA B %E [ ER D

— 1 |zco vee zcD vCe ET
4|Z VIN ouT VIN out| 9
10uF 15V
3 | vouT GND VOUT GND | 8

DIM ISNS| 7

V) 4 |DIM ISNS
AH 5 |min IREF | 6 f — 5 |IMIN lREFz'l

I E EEREB B %E B ERRE

ZCD VGe E— 1 |zcp vee | 10
VIN out| 9 _1 — 2 |wn ouT
10uF 15V,
vouT GND 3—4717 3 | vouT GND
DIM ISNS I’— 4 |bm ISNS
IMIN IREF| 6 4 5 |IMIN IREF I’ﬂ

1 |ZCD VCC

— 1 |zco vee | 10
t— 2 |vwN ouT| 9 — 2 v ouT
[ 3 |vour GND | 8 R [ |vour GND

4 |pm ISNS _I__E DIM ISNS
i% IMIN IREF

i 5 | IMIN IREF I'_L
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HALZY)Fv—b

KEEIRE . BEREH . SWPHRH BIE
UVLO, Over current detect, and Short winding protection detect operations

uvLo

release\

uvLo

VCC 13v N\
v UvLO_>
detect
------------------------ SWP detect o
swp v~ (Latch)
ISNS .,
Over current detect \ Auto
: (30msec off) } restart
IL
Latch
EN / release
ISNSHIRFA—T U —<IL vy T I EfE
ISNS open detect and Thermal shut down operations
UuvLo UVLO
release \
Velo 13V N\
v UVLO_~
detect
------------------- SWP detect S
SWP / (Latch)
ISNS
0.6V
Auto 7 ISNS pin /!
TSD detect restart open
170°C ™ ./ TSD release
TEMP; 50 /
Latch [e—
EN / release
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H HOTARU VREF H
. 1 :
= ]
= ] ]
: VREG uvLo :
' VIN : Lo orFiL 750 ON i i
O '
??% BIAS :
L 4 ]
= ] ]
< ] L]
L] L]
' ZCD.
] ZGCD O
w H Detect ?
(] (]
[} [}
! VOUT MOSFET .
|—©—0Q—0 Driver OUT:
E DIMMING Control R - @ @ e
: = OFF Time Logic s : [
H = .
: :
] — UVLO '
: ZCD Protect |——TSD :
' Time Out Logic [—SWP '
: DIM I ocp ;
© DIMMING '
] Current '
(] n (]
1 : Detection lSNS’:\
' + . » O
J/; : —| > Y
r,:\\ IMIN MIN E
\‘;’/ CONTROL OocP ]
H omett_ RIS H
O DIMMING o H
> [] IREF 0.8ViH1 :
= H ' =
' ' =
lececcceccccccccmccccccccnccacccsccacacncna(())emcnccccacacaccacncacaaanancacaaanananae 2
i GND
V8 /8

E/caution | AREREOMEMCLD, AISHOBHEKVIIBENREUISES.
B E—NZOEZEVFEADT. HENUHT TEIZE,
(We shall not be liable for any trouble or damage caused by using this circuit .)

REFEOFERICERU. B £ (EE=BO T XEFRIEIEEH.

HERCHDDIBENMRELSES. B EZ0E2EE0TIEIHDERA.
FILERMEDFHEZITRIEOTEODEE Ao

( In the event a problem which may affect industrial property or any other rights of

us or a third party is encountered during the use of information described

in these circuit, we shall not be liable for any such problem, nor grant a license therefore.)
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MITSUMI

15157 — 561

(3FsLREHE Ta=25°C / Ta=25%C, unless otherwise specified)

Start-up power supply current - VCC Voltage Power supply current - VCC Voltage
1.5 1.5
— /I Ly
<
E / E
£ 10 7~ 5
d
c c
o Q
(] ]
2 2
3 // 3
J/
0.0 0.5
0 2 4 6 8 10 12 10 20 30
VCC Voltage [V] VCC Voltage [V]
ISNS Detect Voltage Fall Stop Voltage - VCC Voltage IREF Voltage - DIM Voltage
0.7 4.0
)
g J/
£ 30 7
5 =
o )
06 g .
o Y. =20
g S rd
< th pd
g = /
a
% 1.0 /
a //
0.5 0.0 /
10 VeCV 2IO v 30 0 1 2 3 4 5
oltage [V] DIM Voltage [V]
ISNS Current Detect Voltage - DIM Voltage Off Branking Time - DIM Voltage
0.8 70
—_ 60
=
% 0.6 / g 50
S / P
’ p4 E 40
o 0.4 o
a / c
2 / S
3
@ 0.2 / 5 20
Z /
- 10
N
0.0 0
0 1 2 3 4 5 0 1 2 3 4 5
DIM Voltage [V] DIM Voltage [V]
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15157 — 561

(3FsLREHE Ta=25°C / Ta=25%C, unless otherwise specified)

OUT Saturation Voltage - OUT Sink Current OUT Saturation Voltage - OUT Source Current

6.0 6.0
= =
0] 0] /
(o)} ()]
g 4.0 g 4.0 7
5 / s
® d B /
5 v 5 e
B 2.0 ~ B 2.0
e ~ ~ i
= =
3 3 ~

"
0.0 0.0
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
OUT Sink Current [A] OUT Source Current [A]
(#Fs0RE54E VCC=15V / VCC=15V, unless otherwise specified)
Power supply current - Temperature Under Voltage Lockout Voltage - Temperature
1.5 10.0
=

< ® 9.5
§ S
E- T g 9.0
2 1.0 s -
2 /’ o
S ) g
+ Ke)
5 > 85
3

05 8.0

-50 -25 0 25 50 75 100 125 150
Temperature [°C]

-50 -25 0 25 50 75 100 125 150
Temperature [°C]

Under Voltage Lockout Release Voltage - Temperature Zero Current Detect Time-out - Temperature
15 70
) o
& =
g 14 *g
Q
£
[} +
<4 -
513 = g N
k] 3 \
g § 50
212 5
o o
z o
=] (9]
N
11 40

-50 -25 0 25 50 75 100 125 150

-50 -25 0 25 50 75 100 125 150
Temperature [°C]

Temperature [°C]
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15157 — 561

($FEEREHES VCC=15V / VCC=15V, unless otherwise specified)

Off Branking Time - Temperature

75

N
o

N

Off Branking Time [us]
(o))
Ul

[e))
o

55

-50 -25 0 25 50 75 100 125 150
Temperature [°C]

ISNS Current Detect Blanking Time - Temperature
550

N\

N

U1
o
o

D

(6]

o
/

w
()
o

ISNS current detect blanking time [ns]
N
o
o

w
o
o

N
(€3]
o

-50 -25 0 25 50 75 100 125 150
Temperature [°C]

ISNS Current Detect Voltage - Temperature
630

620

610

600 r

590

ISNS Current Detect Voltage [mV]

580

570

-50 -25 0 25 50 75 100 125 150
Temperature [°C]

ISNS Over Current Detect Voltage - Temperature
900

[oe]
wu
o

N
(€3]
o

ISNS Over Current Detect Voltage [mV]
[0
o
=]

700

-50 -25 0 25 50 75 100 125 150
Temperature [°C]
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