MITSUMI

LED lighting power supply IC

MM3760 series

Outline

This IC is a control IC for LED lighting that supports phase dimming, PWM dimming, and DC dimming. Quasi-
resonant switching is used to achieve low loss and low noise. In addition, the combination of peak current control
and variable OFF time control realizes a non-linear dimming curve, enabling visually smooth dimming. In
addition, a dedicated terminal (VOUT) is provided to supply the holding current required for normal operation of
the phase dimmer, enabling a reduction in the number of parts.

Low loss and low noise by quasi-resonant switching

Smooth dimming characteristics by combining peak current control and variable OFF time control
Equipped with a phase detection output terminal for holding current control

Minimum dimming current can be clamped

Firefly switch compatible (up to 5 units can be connected in parallel)

Various protection functions (OCP, SWP, UVLO, TSD, ISNS pin open protection)

Main specifications

= Operating voltage range : 10~25.5V
® Maximum current detection voltage : 06V(Typ.)
m Operating current consumption : 3.5mA(Typ.)
m Qvercurrent detection voltage : 0.8V(Typ.)
m Firefly switch compatible load resistance : 10kQ(Typ.)
= SWP short detection voltage : 2.5V(Typ.)

Applications
= Downlight
m ceiling light

Package
m SOP-10A

Mitsumi Electric CO.,LTD.

Semiconductor Business Division
https://product.minebeamitsumi.com/en/product/category/sensor/ics/ Strategy Engineering Department tel:+81-46-230-3470

ks or regi dtrad ks of their i ies or
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B Any products mentioned in this leaflet are subject to any modification in their and others for imp: without prior notification.
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MITSUMI

Equivalent Circuit Diagram
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MITSUMI

Pin explanations[]

PIN No. SYMBOL FUNCTION
1 ZCD Zero current detect terminal
2 VIN Phase detect input terminal
3 VOUT Phase detect output terminal
4 DIM Light dimming terminal
5 IMIN Minimum LED current control terminal
6 IREF LED current sensing reference voltage terminal
7 ISNS LED current sensing terminal
8 GND GND terminal
9 ouT Gate drive terminal
10 VCC Power supply terminal
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MITSUMI

ABSOLUTE MAXIMUM RATINGS

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

ITEM SYMBOL MIN. MAX. UNIT
Supply Voltage Veemax -0.3 30 \%
VCC pin input current Tcemax - 10 mA
ZCD Pin Voltage Vzcpmax -0.3 5.5 \%
VIN Pin Voltage VVINMAX -0.3 5.5 \
VOUT Pin Voltage VyouTMax -0.3 Vyourh+0.3 \%
DIM Pin Voltage VpIMMAx -0.3 5.5 \%
IMIN Pin Voltage VIMINMAX -0.3 5.5 \%
IREF Pin Voltage VirEFMAX -0.3 5.5 \%
ISNS Pin Voltage Viswstax 03 >> v
OUT pin input current Toutmax -600 700 mA
Power Dissipation (Alone) Pd,ione - 350(*1) mwW
Power Dissipation (Mounted) Pd - 800(*2) mwW
Thermal .resistance junction to Ross i 360(+1) /W
ambient temperature
Storage temperature Tstg -55 150 C
Junction temperature Timax - 150 °C

Note : Absolute Maximum Ratings are those values beyond which the life of the device may be impaire

*1 : Result of measurement in only package

*2 : Use base condition : 114.3mmx76.2mm,
Material=Glass Epoxy

t =1.5mm, Copper leaf 50% more than,
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MITSUMI

RECOMMENDED OPERATING CONDITIONS

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

ITEM SYMBOL MIN. MAX. UNIT

Supply Voltage Vec-opr 10 25.5 \%

VOUT Pin Voltage VyouT-0PR 0 VvouTH \

VIN Pin Voltage VVIN-OPR 0 5 \%

DIM Pin Voltage Vpim-opr 0 5 \Y,

IMIN Pin Voltage VIMIN-OPR 0 5 \%

ZCD Pin Voltage V2cp-opr 0 5 \%

IREF Pin Voltage VIREF-OPR 0 5 \%

ISNS Pin Voltage Visns-opr 0 5 \%
Operating Junction temperature Timax-opr -40 125 C

Note : Thermal Resistance (junction to ambient temperature) is dependent on the operating conditior
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

Electorical Characteristics

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

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. |UNIT| *3
VCC circuit
Start-up power supply current Iccorr |Vcc=9V 0.51 0.86 1.37 mA A
Power supply current Iccon' |Vee=15V - 3.5 5.0 mA A
Load resistance for Hotaru switch| Ruyorary |Vcc=9V 6 10 14 kQ A
uvLO
Under voltage lockout (UVLO) Vovio  [Vee=H—L 8 9 10 \Y, A
UVLO release Vuvior |Vee=L—H 11.5 13.0 14.5 \% A
UVLO hysteresis voltage Vivionys [Vee=H—L—H 3.3 4.0 4.7 \ A

Phase Detect

Phase detect voltage H Vumn  |Vyn=L—H 0.58 0.65 0.72 \% B

Phase detect voltage L Vume  [Vynw=H—L 0.40 0.45 0.50 \% B

Phase Output

Output pulse voltage VvouTtH 4.5 5.0 5.5 \% A
VOUT sink current IVOUTsink VVIN=0V ’ VVOUT=2'5V = 5.7 - mA B
VOUT source current TvouTsource| Vvin=1V , VVOUT=2'5V - 4.0 - mA B

Dimming Input

DIM output resistance Rpmm - 180 - kQ B

ff blanking time i tart
Off blanking time increase star Vomorrokstat]  GU@ranteed by design 1.935 2.150 2.365 \Y, -

voltage

I tect volt fall start

sns detect voltage fall star Vomeneaan 315 3.32 3.49 v C
voltage

I detect volt fall st

SNs AEtect VORage Tall SToP Iy wisnsstos 0.532 | 0560 | 0588 | v | C
voltage

Minimum Current Setting

IMIN source current Timinsource | Vimin=0V 4.5 5.0 5.5 uA A
IREF Output

IREF Voltage VIREF VDIM=4'5V 2.70 2.87 3.04 \ C
IREF output resistance Rirer 90 140 190 kQ C
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MITSUMI

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

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. |UNIT| *3

Zero Current Detect

Zero current detect delay time tdzcp - 100 - ns D
Zero current detect time-out tdzcep-to |Vzep=3.0V - 50 - us D
ISNS Input
Maximun ISNS current detect
Vo|tage VISNSmax VDIM=4'5V 576 600 624 mV C
ISNS current detect blanking

t - - E
time ISNSb 380 ns
Over current detect voltage Vocr  |Voim=4.5V 720 800 880 mV E

t detecti tart

Qver current detecting resta tor ) 30 ) ms E
time
Short winding protection detect Ve 5 95 5 50 5 75 v E
voltage
ISNS source current Iisns  [Visns=0V - 1.0 - uA C
Dimming OFF Timer
Off branking time torrok | Virge=50mV 58.5 65.0 84.5 us E
Shortest Off branking time torrbkmin |Voim=4.5V - - 4.0 us E
Drive
On resistance (sink) Ronsink - 8 12 Q F
On resistance (source) Ronsource - 10 15 Q F

L Cout=1000pF
Output rise time trise ) - 60 120 ns -
Guaranteed by design

. Cout=1000pF
Output fall time traLL ) - 30 70 ns -
Guaranteed by design

Thermal Shut Down

TSD detection temp. Toer Guaranteed by design - 170 - C -

TSD release temp. Tretease | Guaranteed by design - 120 - C -

*3 The test circuit symbols.
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MITSUMI

TEST CIRCUITS
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MITSUMI

TIMING CHART

UVLO, Over current detect, and Short winding protection detect operations
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Application Circuits
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caution ;: We shall not be liable for any trouble or damage caused by using this circuit .

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

CHARACTERISTIC DATA (for example)

(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]

11
Dec, 2022 Rev.0



MITSUMI

CHARACTERISTIC DATA (for example)

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

OUT Saturation Voltage - OUT Sink Current OUT Saturation Voltage - OUT Source Current
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(VCC=15V / VCC=15V, unless otherwise specified)
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MITSUMI

CHARACTERISTIC DATA (for example)

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