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Features

■ Harmonic current regulation compliant

 (1 converter method) 

■ Power factor≒0.99（reference value）

■ High efficiency ： 88%( reference value at rated load )

■ No need for active filter (PFC) control circuit to reduce the number of parts 

■ Long life due to no primary electrolytic capacitor

Main specifications

■ High withstand voltage input ： 28V

■ LED output ： 5~60W

■ Current seaside mode control

Applications

■ LED lighting equipment

■ LED bulb

■ Other power supplies

Package

■ SOP-8D

　This IC is an IC for switching power supply control that supports power factor improvement for LED lighting.

It uses a 1-converter system that integrates a PFC (Power Factor Correction) circuit that complies with harmonic

current regulation and an AC-DC converter, reducing the number of parts and reducing power loss compared to a

normal 2-converter configuration. It can be configured with high efficiency. In addition, as a protection circuit,

input undervoltage, overvoltage protection, output overvoltage with delay, short protection circuit are built-in,

and it is a protection setting specialized for 1 converter method and LED lighting, compared with the conventional

PFC-IC use. It can be set with a small number of parts. Furthermore, in order to support low standby power, the

startup current and operating current are reduced. The package uses SOP-8. It also supports flow conditions.

PFC switching power control IC for LED lights

MM3460 series

■ All brand names, logos, product names, trade names and service names described here are trademarks or registered trademarks of their respective companies or organizations.

■ Any products mentioned in this leaflet are subject to any modification in their appearance and others for improvements without prior notification.

■ The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications. 

Strategy Engineering Department tel :+81-46-230-3470

Mitsumi Electric CO.,LTD.
Semiconductor Business Division

minebeamitsumi semiconductor

https://product.minebeamitsumi.com/en/product/category/sensor/ics/
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Equivalent Circuit Diagram
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Pin explanations


INPUT Power supply.

EQUIVALENT CIRCUIT

3 MUL INPUT Input to the multiplier.

4 ISNS INPUT

Input to the current

comparator for sensing

MOSFET current signal.

5 ZCD INPUT
Input for the transformer

zero detect comparetor.

6 GND - GND

7

PIN No. PIN NAME

1 FB INPUT
Input of the error

amplifier.

2 COMP OUTPUT
Outpuｔ of the error

amplifier.

OUT OUTPUT
Gate driver Output for

driving MOSFET.

8 VCC

INPUT / OUTPUT PIN DESCRIPTION

ESD
Protection Device

FB
ERROR
AMP

1

2

COMP

Current 
Comp.

ESD
Protection Device

5V

20kΩ

ESD
Protection Device

5

MUL

ESD
Protection Device

CLAMP

5

ZCD

1.5V

ESD
Protection Device

ISNS

4

VCC

OUT

8

7CLAMP
ESD
Protection
Device
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ABSOLUTE MAXIMUM RATINGS

(Ta = 25℃)

*1：Absolute Maximum Ratings are those values beyond which the life of the device may be impaired.

RECOMMENDED OPERATING CONDITIONS

MUL pin supply voltage

FB pin supply voltage

ISNS pin supply voltage

Supply voltage

VCC pin input current

FB pin supply voltage

MUL pin supply voltage

ISNS pin supply voltage

ZCD pin input current

OUT pin input current

Power dissipation

PARAMETER

Operating Temperature

Operating  Supply Voltage

VINMUL 0  ～  +5.5 V

VINFB 0  ～  +5.5 V

VINISNS 0  ～  +5.5 V

TOPR -40　～　+105 ℃

VOPR 10  ～  25.5 V

SYMBOL RATING UNIT

VFBMAX -0.3  ～  +6 V

IOUTMAX -600　～　+700 mA

Pd
300

     (alone)
mW

VMULMAX -0.3  ～  +6 V

VISNSMAX -0.3  ～  +6 V

IZCDMAX -2　～　+5 mA

VCCMAX-0.3 ～ Self Limit（28） V

IVCCMAX +10 mA

ＴSTG -55  ～  +150

PARAMETER SYMBOL RATING UNIT

℃Storage temperature

1
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Electorical Characteristics

（unless otherwise specified, Ta=+25℃，VCC=15V）

VCC=9V

VCC=H→L

VCC=L→H

VCC=H→L→H

0.8 1 V

Multiplier input voltage

VMUL ⑤

COMP pin sink current ICOMPSink COMP=5V ④ 2.0 3.5 - mA

Multiplier

1.25～3.5 - V

Amplification ratio K K
MUL=1V、

FB=COMP=2.25V
⑤ 0.5

μA

Power supply current IDDON ① - 1 2 mA

UVLO

Start-up power supply

current
IDDOFF ① - 30 50

9 10 V

Under voltage lockout

release voltage
VUVLORelease ① 12 ### 15 V

Under voltage lockout

(UVLO)
VUVLO ① 8

Under voltage lockout

hysteresis voltage
VUVLOhys ① 3.3 4.0 4.7 V

VCC clamp voltage VVCCclamp IVCC=1mA ② 26 28 30 V

ERR Amplifier

Pullup resistance RPULLUP ④ 14 20 26 kΩ

FB pin bias current IFB FB=1V ④ -100 -200 ## μA

COMP pin source current ICOMPSource COMP=0V ④ -35 -70 - μA

Multiplier clamp voltage VMULclamp

MUL=3.5V、

FB=COMP=2.75V
⑤ 2.2 2.6 - V

PARAMETER SYMBOL TEST CONDITIONS CIRCUIT MIN TYP MAX UNIT

0～2.5 0～3.5 - V

VCOMP ⑤ 1.25～2.5
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（unless otherwise specified, Ta=+25℃，VCC=15V）

ZCD=3V→0V

IZCD=1mA

IZCD=-1mA

ns

ZCD Input high clamp

voltage
VZCDclampH ② 20 21 23 V

ZCD Input low clamp

voltage
VZCDclampL ② -1 -1 -0 V

Restart timer

Drive

On resistance (sink) RONsink ③ － 8 12 Ω

On resistance (source) RONsource ③ － 10 15 Ω

Output rise time Trise
Cout=1000pF

Guaranteed by design
③ - 60 120

Zero current detect

ZCD detection voltage VZCDDET ⑥ 1.3 1.5 1.8 V

PARAMETER SYMBOL TEST CONDITIONS CIRCUIT MIN TYP MAX UNIT

Cyrrent sense comparator

Delay time TISNS

FB=1.5V

ISNS=0V→3V
⑤ - 200 400 ns

Output fall time Tfall
Cout=1000pF

Guaranteed by design
③ - 30 70 ns

Deley time TRESTART ⑥ 100 200 400 us

Zero Power Detection

Zero power detection

voltage
VZERO COMP=2V→0V ⑥ 0.7 1.0 1.3 V
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（unless otherwise specified, Ta=+25℃，VCC=15V）

FB short Detection

- 130 - ℃

Thermal Shut Down

TSD detection temp. TDET

Guaranteed by

design
- 150 - ℃

PARAMETER SYMBOL TEST CONDITIONS CIRCUIT MIN TYP MAX UNIT

FB OVP Detection

FB OVP detection voltage VFBOVP FB=1V→5V ⑥ 3.0 3.5 4.0 V

⑥ 0.3 0.5 0.7 VFB Short detection voltage VFBSVP FB=1V→0V

FB OVP detection deley time TFBOVP ⑥ 50 100 200 ms

TSD release temp. TRELEASE

Guaranteed by

design

5.0 V

FB Short detection

hysteresis voltage
VFBSVPhys FB=1V→0V→1V ⑥ 0.1 0.2 0.3 V

Over Power Detection

Over Power detection

voltage
VISOPP

MUL=0V、ISNS=0V

→5V
⑤ 4.0 4.5
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TEST CIRCUITS

② VVCCclamp , VZCDclampH , VZCDclampL

④RPULLUP , IFB , ICOMPSource , ICOMPSink

⑥VZCDDET ,TRESTART ,VZERO ,VFBSVP ,VFBSVPhys ,VFBOVP ,TFBOVPhys

① IDDOFF , IDDON , VUVLO , VUVLORelease , VUVLOhys

③ RONsink , RONsource , Trise , Tfall

⑤ K , VMUL , VCOMP , VMULclamp , VISOPP , TISNS ,

A
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TIMING　CHART

②VAC 整流後
(VAC Rectification）

③IAC

④ISW

①VAC 
(VAC）

9V⑤VCC

⑥OUT

13V

⑧ILED

UVLO

遅延時間
(Deley time)

⑦FB
FBショート
(FB short)

FB過電圧
(FB OVP)

ショート検出動作
(Short detect)

解除

(release)

FB過電圧
(FB OVP)

④ISW

⑥OUT

⑩ZCD Comp. 
OUT

⑨FB+MUL

⑪CUR Comp. 
OUT

①VAC

②VAC 
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Application Circuits

AC INPUT
85～265V

DC OUTPUT

VCC

BO

B-

B+

AO

A-

A+

GND

LED
5～60W

MM1837(2次側制御IC)
(Shunt Reg.+OP Amp.×2)
定電流・定電圧制御回路

Constant current
constant voltage control circuit
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Dimming signal

PWM 

MM1837
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Constant curent

constant voltage control 
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Application Circuits

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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Application Circuits

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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Application Circuits

Shunt Reg

AC INPUT
85～265V

DC OUTPUT

調光信号
（Dimming signal）

PWM信号
(PWM signal)
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CHARACTERISTIC DATA (for example)

VCC Voltage - Current Consumption MUL Pin Voltage - Multiplier output

VCC=0→30V→0V, FB=1.0V, MUL=1.0V, MUL=0→5V, COMP=0.75→3.25V, 

ZCD=0.0V, ISNS=0V FB=1.0V, ZCD=0.0V, ISNS=0.0V

OUT Pin Voltage - OUT Pin  Sink Current OUT Pin Voltage - OUT Pin  Source Current
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CHARACTERISTIC DATA (for example)

Multiplier output - Temperature FB pin output current - Temperature

FB=2.25V, MUL=1.0V,ZCD=0.0V, ISNS=0.0V FB=1.0V

Under voltage lockout voltage - Temperature Under voltage lockout release voltage - Temperature

VCC=15⇒0V VCC=0⇒15V
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CHARACTERISTIC DATA (for example)

Zero power detection voltage - Temperature FB OVP detection voltage - Temperature

VCC=15V VCC=15V

COMP=2V⇒0V FB=2V⇒5V

FB Short detection voltage - Temperature
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CHARACTERISTIC DATA (for example)

Input； AC=100V/50Hz, Output； 8LEDs/350mA⇒Efficiency；87％、Power factor；99％

ZCD

5ms/div

・At VAC peak
Switching frequency

125kHz (at VAC peak)

10us/div

・At VAC bottom 1

200us/div

VA
(200V/div

OU

ISN
(1V/div)

ZC
(10V/div

(20V/div

VAC
(200V/div)
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(20V/div)

VAC
(200V/div)
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ZCD
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・At VAC bottom 2
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CHARACTERISTIC DATA (for example)

Line Regulation

AC Voltage vs Efficiency , Power Factor

AC 85～265V (World Wide Input Demo Board） 

8LEDs/350mA
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CHARACTERISTIC DATA (for example)

Road Regulation AC 85～265V (World Wide Input Demo Board） 8LEDs/50Hz

ILED vs Efficiency , Power Factor ILED vs Output Ripple Current

50

60

70

80

90

100

0 200 400 600 800

E
ff
ic

ie
nc

y・
P

F
(%

)

ILED (mA)

Efficiency

PF

0

50

100

150

200

250

300

350

0 200 400 600 800

R
ip

pl
e 

C
ur

re
nt

(m
A

)
ILED (mA)

Ripple…

●ILED 100mA

● ILED 350mA

● ILED 500mA

VAC

200V/div

OUT

20V/div

ILED

0.2A/div

VDS

200V/div

IAC

0.2A/div

ISNS

1V/div

VAC

200V/div

OUT

20V/div

ILED

0.2A/div

VAC

200V/div

OUT

20V/div

ILED

0.2A/div

VDS

200V/div

IAC

0.2A/div

ISNS

1V/div

VDS

200V/div

IAC

0.2A/div

ISNS

1V/div

Dec, 2022 Rev.0

19



Demensions

Marking Contents

UNIT mm

Date Code

Model No.
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