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ROHM supports further innovations in industrial equipment through
high quality, high reliability and stable long-term supply

Based on our objective of ‘Quality First’ established since our founding, ROHM provides ICs, discretes, and modules featuring superior

quality and reliability in a wide range of fields, from industrial equipment and automotive systems to commercial and IT devices.

At ROHM we are strengthening our approach for the industrial market by focusing on developing new, innovative products that
contribute to greater power conservation, safety, security, and miniaturization in areas ranging from factory automation and

energy to infrastructure (base stations, servers, etc.).

Supporting product development is our ‘vertically integrated production system’, in which all processes, from development to
production, are carried out within the ROHM Group. This symbolizes ROHM’s commitment to prioritize quality over everything,
which has been a part of our DNA since the beginning. High quality manufacturing throughout all processes makes it possible to
achieve long-term supply and reliability required in the industrial equipment sector by providing reliable traceability and

optimizing the entire supply chain.

The ROHM Group is committed to providing greater reliability and peace of mind by advancing technological innovation in the industrial
equipment sector through increased quality and implementing product development that meets customer and market needs.
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Technology

High-reliability production and proven
technologies support the rapidly evolving
industrial equipment market

.

ROHM promotes the development of innovative products that achieve higher speed, increased miniaturization, greater energy
savings, and improved efficiency in the industrial equipment sector by combining technologies cultivated in the consumer and
automotive markets.

In addition, a highly integrated production system makes it possible to provide a stable supply of high quality products that meet

the rapidly evolving needs of the industrial equipment market.

High Quali

[ Vertically integrated production system
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Stable Supply Technological
[Over 10 years] o & Capability
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Lineup

Providing total solutions through a wide portfolio
of products including ICs and modules

'-1~
i

ROHM offers a wide lineup, from passive devices and discretes to ICs and modules,

making it possible to propose solutions at the system level.

And the ROHM Group will continue to leverage its strengths to provide optimized solutions tailored to customer sets.

M Power Management ICs M Driver ICs

= Audio & Video
B Speech Synthesis LSI (LAPIS)
= Microcontroller (LAPIS)

= Memory

= Amplifiers & Linear

= Power Management/Power Supply ICs
= Clocks & Timers

= Switch & Multiplexer & Logic ‘
® Data Converter - "
® Sensors & MEMS y N *

® Display Driver

B Motor/Actuator Driver

¥ |nterface

® Communication LSI (LAPIS)

Power Devices/Discrete Semiconductors/Passive Devices/Opto Devices/Modules

M Discrete Semiconductors
B Transistors

M SiC Power Devices

® SiC Schottky Barrier Diodes
® SiC MOSFETs
¥ SiC Power Modules

- l-

= Diodes

@

M Passive Devices -

B Power Devices

®|GBTs ® Resistors <. o :
 |PMs O 2
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® Tantalum Capacitors ‘ .

-
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M Opto Devices

= LEDs -
- Y

™ | ED Displays
® | aser Diodes
B Qptical Sensors

M Power Modules
= Power Supply Modules
= Wireless Modules
™ Contact Image Sensor Heads

® Thermal Printheads {

= Battery-Free Wireless Communication Modules (EnOcean)
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Quality

Ensuring high quality and stable supply through a vertically
integrated production system

High Quality Raw Materials

In-house photomask

Complete wafer
production, from Pursuing high quality through integrated
silicon ingot pulling Silicon ore quality control, from IC chip design layout to
‘/ photomask production
Silicon Ingot
1 Photo Mask

S/
7T .

SiC

ar
i

P fa e 62

r
Wafer Process

Silicon
carbide

e SiCrystal, a German-based SiC single
S I C rySta crystal wafer manufacturer, became a

A ROHM Group Company  memper of the ROHM Group in 2009

Achieving high quality in all processes

ROHM considers "quality first" as its company objective and unwaveringly pursues this goal. Through our

HI gh Quallty vertically integrated production system the Group implements production, sales, and service - including
design, development, and wafer fabrication - and are working on initiatives to improve quality in all processes.

This also results in excellent traceability and establishes a system that ensures worry-free use of our

products.
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State-of-the-art packages

Utilizing the latest assembly technology for

CSP, BGA, COC, COF and stacked packages

In-house dies and lead frames

To ensure quality, all dies for lead frame
punching, lead frames, and even molds
are produced in-house

Packaging ‘

'

All production equipment is developed in-house

Meeting supplier requirements through the collective efforts of the entire group

The ROHM Group meets supplier responsibilities for requested products by leveraging its strengths and
Stable Supply thoroughly understanding m.arket condi.tions. . o .

By managing the manufacturing process in-house using our vertically integrated production system, we are able to
create a system that is less susceptible to external factors compared with general fabless and foundry manufacturers.
We have established a BCM (Business Continuity Management) system that involves securing appropriate
inventory and carrying out multi-site production, and endeavor to ensure a stable supply to customers.
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Stable Supply

Ensuring stable supply for the industrial equipment market

\

Stable long-term supply

ROHM offers stable, long-term product supply for the industrial equipment market.
Long-term supply required for industrial equipment over 10 years is provided.

Note: Supply will be ensured unless an unforeseen event or natural disaster occurs, at which time ROHM will consult with the customer to determine the best course of action.

Fulfilling supplier responsibilities through risk management

We conduct thorough BIA (Business Impact Analysis) at all our sites and hedge risks based on production stoppages
and number of shutdown days.

|| (TSI CRAOL TR B G  (Production performed at multiple locations will make it impossible to be affected by external factors at the same time)
Emergency safety stock (Inventory Optimization)

The ROHM Group manages all production
processes based on a comprehensive,
vertically-integrated in-house production
system that, unlike fabless and foundry
manufacturers, is not easily affected by
external factors in order to guarantee
stable supply.

Natural disasters

Earthquakes,
tsunamis

Multiple-site - Securing

Typhoons,
Strong winds,
Tornados

Floods,
Heavy rain

Fog, Sandstorms,
Snowstorms

Fire, Explosions

production system Proper Inventory
Continuous supply

M Risk Verification at Each Facility

ROHM Integrated Systems (Thailand) Co., Ltd. (Post-processing) Example

Occurrence Frequen Stoppage Period (B)
Risks ) e o i o o ] Bl for Countormessuross
Cases S| e Tront | Opoints | 5roints | 2poinis | 1ot | Oromts | (X u
Riskin . No earthquakes have occurred
Earthquake S o [ Ovoms ear Bangkok
Aver ‘Although typhoons occur, there is no
IR TR R . o | o |, drect mpsclic o tacton iom wind
o and production is unlikely to be affected Risk check at
Lightnin, . . Orans | POWer outage for a few minutes due to lightning
g g in the vicinity while switching power supply all factories
i Flood d Consiructon of e embanfament f Nava Nakor Fasstred
WEIEN Flood 5 ays since . M 3roims | Raising audly s ad rstalingprocicton o
Disaster 101572011 ) gt on e o oo ar bongprimed | o [ N | Greatest Stoppage | Stufn‘nage
P—. < Risk
. Although there was flooding of Buiding A due to Day
Heavy Rain . ® | Ori | orrenilrain, here was no foading at he facory f - 1 1
i | RIST | LS/TRDIPM | Footing 7
msa‘éyYﬁ’S'msz”SV None . o | Orums There is no danger at RIST s (T ‘GBT’R”C’S'C'SE l {
| ReRl
N LSITRDIR Earthquake | 7
The plant is more than 80k from the sea, and there hailand) |

Tsunami None . o | Ovoms | I A hauakes that wil causs adsunami | Mallndi ] 1 =y |
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LAPIS Semiconductor
Miyagi Co., Ltd. @

The Great Areas that received major damage
East Japan @ Seismic Intensity 7
Earthquake | @ Seismic Intensity Upper 6
Epicenter @ Seismic Intensity Lower 6

Even in the event of a major earthquake,

risks are hedged by establishing multiple production bases.

ROHM Co., Ltd. (Headquarters) E @ ROHM Shiga Co., Ltd. @
ROHM Wako Co., Ltd. E @

ROHM Apollo Co., Ltd. \ O st . Xpeeted Epicenter
Tr S.- Tonankai Earthquake ROHM Hamamatsu Co., Ltd. -

E . @ O Expected Epicenter (Base-isolated factory) E E

ak Areas Expected to Receive Heavy Damage

i Expected Epicenter
LAPIS Semiconductor @ g IGET Ny pected Epicente @ Seismic Intensity Upper 6 @ Seismic Intensity Lower 6 200km

Miyazaki Co., Ltd. |1—|—I

00 miles

i Earthquake

* From the Cabinet Office of the Central Disaster Prevention Council

Post-processing (assembly)

ROHM Korea Corporation

IC|Tr|Dif Scl e

ROHM:Electronics Dalian Co., Ltd.

S|P

ROHM Semiconductor (China) Co., Ltd.
Di{E{ 2] S|D

SiCrystal'GmbH

ROHM Integrated Systems (Thailand) Co., Ltd.

ROHM Apollo Co., Ltd. E E
CEZEERSEEE .
ROHM-Wako Electronics

ROHM Wako Co., Ltd. &E
ROHM Co., Ltd. (Headquarters)
LAPIS Semiconductor-Co., Ltd. (Headquarters) Kionix, Inc.
ROHM Electronics Philippines, Inc. /
IclTHDIR
(Malaysia) Sdn. Bhd.

@@ Production Site

ROHM Co., Ltd. (Headquarters)

ROHM Wako Co., Ltd. Okayama [ )
ROHM Apollo Co., Ltd. Fukuoka [ J
LAPIS Semiconductor Miyazaki Co ) Miyazaki
ROHM Integrated Systems (Thailand) Co., Ltd. Thailand [ ]
ROHM Electronics Philippines, Inc. Philippines [ ]
ROHM-Wako Electronics (Malaysia) Sdn. Bhd. [EEVAIE [ )
ROHM Korea Corporation [ ) (]
ROHM Semiconductor (China) Co., Ltd. China Tianjin o 0|0 [ 2K )
ROHM Electronics Dalian Co., Ltd. China Dalian [ ) [
As of October 2018
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Energy Infrastructure




Block Diagrams

FACTORY AUTOMATION

PLC (Programmable Logic Controller) ...........ccccoocvcencuncincuncennes P.11
Inverter/AC Servo P.12
Robot P.13
HMI (Human Machine Interface) P.14
Machine Health Monitoring P.15
ENERGY
Solar Inverter P.16
BMS (Battery Management SyStem) ...........ccccoveerveeveerriennenns P17
Electricity Smart Meter P.18
INFRASTRUCTURE
Base Station P.19
Server P.20
EV Charger P.21
PSU (Power Supply Unit) p.22
UPS (Uninterruptible Power SUppIY) .......ccvveverreeneeiieireieinenns P.23
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Block Diagram

TXAL AT IS | ENERGY | | INFRASTRUCTURE

PLC (Programmable Logic Controller)

A PLC is a computerized device that utilizes programs to give commands to input/output equipment, control sequences, etc.

It is used to control automated control equipment in factories and for various machine controls.
ROHM offers a lineup of power ICs for power supply systems for industrial equipment,

IPDs (Intelligent Power Devices) with multiple protection circuits,
and isolated ICs that contribute to improved miniaturization,

power conservation, and safety.

Power Management Controller

10 Unit

n Trans. | DC/DC | |f)l:;|7;%d
Rela
ACInput Lam:;
Motor
SJ MOSFET Si MOSFET | Op Amp I Coupler
ASIC
Digital
HV DC/DC | | Input
DC24V —1 \
Isolated
DC/DC
Analog Unit
Analog
Communication Block Input
[ ) 1 Coupler
-] =S
Op Amp 5 Voltage Detector
Comparator s (RESET IC)
Featured Products
Si MOSFET -P.32
[ J— P26 [| ACIDC. ..o P27 [ SUMOSFET....oooc P31
SBD ~P.32
Sub-GHz --P.42
I 510 P33 I Isolated DC/DC w.......ovvce P37 I HV DC/DC oo P38 s a3
I DC/DC ...t P.39 I FERAM.........coeveeieieie P41 I DRAM .....cocvevereeiieeceeieina P41
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Block Diagram

XTSI | ENERGY | | INFRASTRUCTURE |

Inverter/AG Servo

An inverter/AC servo is a device for rotating and controlling motors,
and is often adopted for FAN control as well as in various other industrial equipment, such as machine tools.
In addition to power supply ICs optimized for the power supply systems of industrial equipment, ROHM offers

power devices and isolated ICs that contribute to greater miniaturization, energy savings, and safety.

3Phase DC/AC

- Current
| | Sense
SJ MOSFET -
AC Input A Csl.lg]esl;‘t

SiC MOSFET

~ Current Sense
Si MOSFET i

Flyback MOSFET Drivers
; r Isolated Isolated
SiC AC/DC Gate Driver DC/DC

SiC MOSFET

. Controller
SJ MOSFET

Voltage Detector
(RESET IC)

Comparator Discrete

Featured Products

[ — P25 || SICACIDC. ..o P28 [} SICMOSFET ..o P29 o ne
Si MOSFET -P.32
SBD ~P.32
LR — P30 || SUMOSFET. ..o P31 [ FRD o P33 StuntRessor P24
DC/DC ~P.39
DRAM ~P.41
! Isolated Gate Driver-.......... P36 || lsolated DO/DC ... P37 [ HVDCDC P38
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Block Diagram

DXL IS | ENERGY | | INFRASTRUCTURE

Robot

Industrial robots are devices that help improve productivity and safety, and are essential for factory automation.
ROHM offers a lineup of power ICs for power supply systems for industrial equipment as well as single-chip IPMs (Intelligent Power Modules)

that contribute to greater miniaturization, energy efficiency, and safety in power devices and drive circuits.

Isolation
Block

Voltage Detector

Comparator Discrete (RESET IC)

Featured Products

I IPM P26 I AC/DCooroeeeeoee P27 I SIMOSFET .o P31 FeRA b
DRAM P41

I Fr P33 || solated DG/OC ............ P37 [ HVDCDC P38

L pao [| meu Pat [ OpAMD o P44
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Block Diagram

XTSI | ENERGY | | INFRASTRUCTURE |

HMI (Human Machine Interface)

A HMI (Human Machine Interface) is a device that links humans with industrial equipment,
and consists of display functions and input functions using a touch panel.
ROHM provides touchscreen controller ICs, power supply ICs, and small signal devices

that ensure a smooth interface between humans and industrial equipment.

Power Management _ : Controller : - Display

AC Input

DC 24V

LED Driver

Switch

.
m

Op Amp Discret Voltage Detector
Comparator =eee (RESET IC)

Featured Products

T —— P27 || SUMOSFET ..o P3T [ FRD P33 1 MOSFET ha2
s8D 32
MCU P4
! Isolated DG/DC ............ P37 [ WV DCDC P38 [ DO/DC .o P39 FeRAM “pa
DRAM P41
I Touch Controller.............c....... P46 I Capacitive Switch.................... P46 I LED oo P.103
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Block Diagram

DXL IS | ENERGY | | INFRASTRUCTURE

Machine Health Monitoring

Under the header of Industry 4.0, moves to innovate the manufacturing industry by leveraging advanced technologies such as Al (Artificial
Intelligence) and loT (Internet of Things) are trending on a global scale. As such, Machine Health Monitoring solutions that prevent equipment
failures by monitoring environmental conditions and equipment status within the factory
are becoming increasingly important.

The ROHM Group has developed a broad lineup of sensors,

wireless devices/modules compatible with a variety of wireless standards,
and low-power MCUs that provide added value in terms of

wireless capability and low power consumption for

sensor-equipped terminals used in smart factories.

Battery Si MOSFET

Op Amp Voltage Detector

DEAEE AR Comparator (RESET IC)

Featured Products

D2 — P32 [ DOIC pao | meu Pat
N EEPROM .. Pat [ Sub-GHZ P42 [ WI-SUN .o P43
I EnOcean.........c.coocvvneciiennnnn. P43 I SENSON..oevvvnciicriieniiiens P44 - 45
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Block Diagram

FACTORY AUTOMATION | [EXERQ@ | INFRASTRUCTURE |

olar Inverter

A solar inverter is a device that converts DC energy generated by solar panels into AC energy.

It consists of a converter block that boosts the voltage of each string connecting the solar panels in series
and an inverter block for converting to AC.

ROHM proposes power device solutions including IGBTs and SiC along
with gate drivers for inverter and converter configurations that

contribute to greater miniaturization and higher efficiency.

Solar .
er’:t;‘::e Output
Memory c o%)pg?;‘: - Discrete Vol:;g;gf:g():tor
Featured Products

N SICMOSFET ... P29 [ SICSBD . P30 [} SUMOSFET....oocrc P31 IogT P30
Si MOSFET P32

Shunt Resistor --P.34

l s pa2 || o P33 || solated Gate Driver............ P36 ey P41

l isolated DC/DC ... P37 [ HVDC/DC oo P38 [ DC/DC . P30
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Block Diagram

| FACTORY AUTOMATION | [ENEG | INFRASTRUCTURE

BMS (Battery Management System)

Power storage systems that utilize large capacity li-ion batteries are spreading in popularity along with renewable energy.
Compatibility with high-voltage systems is required in order to increase power storage capacities by
connecting multiple battery cells in series.

A broad lineup is available that includes battery monitoring ICs that incorporates cell voltage and
current monitoring functions for up to 16 cells in series, large current high accuracy Coulomb counters,

high voltage gate drivers, and power supply ICs that enable configuration of high performance,

10/C)
(0/0)

high precision battery management systems.

DC
Output

LiB

Op Amp Voltage Detector
Comparator (RESET IC)

Discrete

Featured Products

J SicMOSFET. ... P29 [ SIMOSFET ..o P32 [ shuntResistor............... P34
N igh side Gate Driver........ P35 | isolated Gate Driver.......... P35 | HVDC/DC ..o P38
I MCU ..o P.41 I Battery Monitoring ............... P.47 I Coulomb Counter ................ P.48
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Block Diagram

FACTORY AUTOMATION | [EXERQ@ | INFRASTRUCTURE |

Electricity Smart Meter

Smart meters are next-generation power meters with built-in communications functions.
Unlike conventional analog induction type power meters, they can measure power consumption digitally and send data to remote locations.
The ROHM Group offers a wide product lineup, including specified low-power wireless communication
ICs compatible with various wireless communication protocols,

MCUs necessary for system configuration, power ICs, memory, and more,

making it possible to propose solutions for the entire system.

NL

| i Lco
3 3 Display
V

Electrical Current g
Measurement Measurement
McuU |
FeRAM

Payment
RFID/NFC

Op Amp Voltage Detector

Discrete Memory Comparator (RESET IC)

Featured Products

[ —— 2 [T S— P39 ] DC/DC o P39
§ vy Pat | FeRAM o pat [ EEPROM .o Pa1
I SUD-GHZ ..o P.42 I SENSON..oevvvnciiriiieniiiens P44 - 45
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Block Diagram

_FACTORY AUTOMATION | |ENERGY | NGV

Base Station

Base stations are infrastructure equipment that are used to construct wireless communication networks, such as those for mobile phones.
They perform wireless recovery modulation, packet processing, and other large-capacity signal processing operations.

Divided into units called cells, they are classified over coverable ranges from macro cells to femto cells.

The number of simultaneously processable terminals differs for each class.

They consist of a power device block for supplying power to the base station, a wireless communication block,

and a signal processing block.

ROHM offers a lineup of high voltage MOSFETs and high efficiency DC/DC converter ICs usable in each block,

providing solutions that contribute to reduced consumption.

Secondary-Side(BBU/RRH)
Isolated DC/DC Communication Amp

AC SiC MOSFET SiC MOSFET [ [ Amp

Input
SJ MOSFET Si MOSFET p
Isolated
Gate Driver

Sub Power Management Controller

Isolated I igi I s
HV DC/DC \ DC/DC e ber o
: CLK
MOSFET Drivers Memory
. ! | DAC
Isolated pC/DC ADC FAN
] Sensor = -
’ e ] ‘ o I“

Op Amp Voltage Detector
m (RESETIC)

Featured Products

I SIC MOSFET...oo P29 I SiC SBD.coors P30 I SIMOSFET P31 S1MOSFET e
DC/DC --P.39
MCU P41

I SBD..oeee e P.32 I (310 P.33 I Isolated Gate Driver............. P.36

I Isolated DC/DC...ro.. P37 I HV DC/DCrree P38 I Digital POWer ..o P40
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Block Diagram
FACTORY AUTOMATION | | ENERGY | [INEGNSILE

erver

Servers are high-performance computers used for high-speed arithmetic processing in data centers.

They are comprised of high-performance processors, high-speed memory, and chipsets.

CPUs and FPGAs have low-voltage cores that consume large currents, and because of their high-density structure,
they require high efficiency power supply control and power devices.

For the peripheral circuitry, we provide digital power supplies and low voltage
DC/DC converters.

In addition, we offer power devices such as SiC, shunt resistors, and a wide
range of power supply IC solutions geared for AC/DC power supply systems,

contributing to lower consumption in server applications.

HDD HDD HDD HDD
Power Management Controller
PFC LLC Memory Memory
M\ Module Module
AC
fnput . Current —
Sense
cPU cPU
SiC MOSFET Memory Memory
Module Module
J é U Controller
|-
J DC/DC |
_— - ) Chip Set

DC/DC |

FAN FAN FAN
Op A Voltage Detects
(=
Featured Products
I SIC MOSFET ..o P29 I SITPR: 0 P30 I SJMOSFET.....ocorrerre P31
I SIMOSFET ..o P32 I FRD P33 I ShUNt RESISHON ... P34
I 1T 7 v — P38 I DI/ P39 I Digital POWET ........ooorc. P40
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Block Diagram

| FACTORY AUTOMATION | | ENERGY | [NEIEVEILE

EV Charger

EV Chargers are facilities and equipment (plug-in outlets, etc.) used to charge electric vehicles (EV) and plug-in hybrid vehicles (PHV).
Charging equipment can be divided into ordinary chargers that take 5 to 24 hours for charging (home-use charging equipment via AC
outlets, charging facilities at shopping centers, etc.) and rapid chargers that
can charge in dozens of minutes (i.e. expressway PA areas).

For rapid charging facilities, high frequency switching is required to
minimize equipment size and weight while ensuring high efficiency.

ROHM meets these needs with high-power devices and driver ICs.

DC
Output
Display
Communication
Memory Comparator Discrete Vol:;ggé): :gt):tor
Featured Products

I AC/DC oo P27 I SiC MOSFET oo P29 I SICSBD oo P30 S1MOSFET e

s8D P32

Shunt Resistor --P.34
N SUMOSFET. ..o pat | FRD P33 || Isolated Gate Driver............ P36 ocoe -9

My pat
I Isolated DC/DC ..o P37 I HV DC/DC oo P38 I 0D AMD o P44
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Block Diagram

FACTORY AUTOMATION | | ENERGY | [INEGNSILE

PSU (Power Supply Unit)

Power supply units produce anywhere from several hundred to several kW, such as those used in commercial AC power supplies.

The main block is divided into four parts: a power efficiency improvement block, main power supply block, auxiliary power supply block,
and secondary side control.

The power efficiency improvement and main power supply blocks in particular require high efficiency

to provide high power output.

ROHM offers a broad lineup centered on cutting-edge SiC power devices,
including high voltage MOSFETs low ON-resistance MOSFETs, driver ICs,

and controllers that allow users to achieve smaller, more efficient power supply solutions.

Secondary-side Power Management

Full Bridge DC/DC

— Interleaved PFC r i |m|' B —
SiC MOSFET ( | DC
; | Si MOSFET Output
SJ MOSFET : > =
| SiC MOSFET

- H; N -
Jﬂ JH T
MOSFET Drivers

=2

AC ’
Input

MOSFET Drivers

Isolated Isolated
Gate Driver DC/DC |

Controller

= = DsP [
AC/DC e
. e =]
SiC MOSFET Si MOSFET .

l Op Amp
Voltage Detector
(RESET IC)

Flyback

Featured Products

I L0} [ R—— p.27 I SIC MOSFET.....oorrroereeee P29 I SICSBD P30 168T P30
Si MOSFET -P.32
SBD -P.32
I SIMOSFET oo P31 I 11 S P33 I High Side Gate Driver......... P.35 DC/DC P39
mcu P41
N isolated Gate Driver.......... P36 || Isolated DC/DC...... P37 [ HVDO/DC. v P38
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Block Diagram

_FACTORY AUTOMATION | |ENERGY | NGV

UPS (Uninterruptible Power Supply)

UPS (Uninterruptible Power Supply) are devices used to prevent entire systems from shutting down when instantaneous power failures occur
due to lightning strikes or other unexpected events.

Even if the main power supply is cut off, power can be supplied from the UPS,

enabling stable processing without stopping system operations.

Inside the UPS is a storage battery block, charge control block, and inverter circuit for supplying
power from the UPS.

ROHM's broad lineup includes IGBTs optimized for increasing the efficiency of inverter circuits,

high voltage MOSFETs, and AC/DC controllers that contribute to greater miniaturization and higher efficiency.

Controller
3-Phase DC/AC
Current
| Sense
. | SiC MOSFET UL ENEEN
e . Sense
Current Sense
-
MOSFET Drivers :
Isolated
BT slted DCIDC Gate Driver

m Isolated Controller

DC/DC
| oo [ e
Battery SiC MOSFET - =
MOSFET Drivers . !

Isolated
Gate Driver o A
p Amp
T )
= Isolated
DC/DC m Voltage Detector
RESET IC
Battery Management ! J

Featured Products

I SIC MOSFET...oo P29 I SiC SBD.coors P30 I SIMOSFET P31 o8 P30
Si MOSFET --P.32

I FRD oot P.33 I Shunt Resistor...........ccc...... P.34 I Isolated Gate Driver............. P.36

| isolated DC/DC....... P37 ] DC/DC e P39 [ MCU. o P41
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Featured Products

Power Modules

600V 2nd Generation IGBT IPM P.25
IPDs (Intelligent Power Devices)
IPDs (Intelligent Power Devices) P.26
AC/DC
AC/DC Converter IC Series p.27
AC/DC Secondary Side Synchronous Rectification Control ICs ..... P.27
AC/DC Converter Control ICs for SiC DIrive ...........cc...cooeeviennnnns P.28
SiC Power Devices P.29
SiC MOSFETs P.29
SiC Schottky Barrier Diodes (SBD) P.30
3rd Generation Field Stop Trench IGBTS ... P.30
600/650V 2nd Generation
Super Junction MOSFETs P.31
800V 2nd Generation
Super Junction MOSFETs P.31
Low Voltage MOSFETs P.32
High-Power Dual MOSFETs P.32
Low Vr High Reliability Schottky Barrier Diodes ............cccoceuenee P.32
4th Generation Fast Recovery Diodes P.33
TVS (Protection Diodes) P.33
Shunt Resistors P.34
Anti-Sulfuration Chip Resistors P.34
High-Side/Low-Side Gate Drivers P.35
Non-Isolated Gate Drivers for BMS ...........ccococvvivnenneenenens P.35
Isolated Gate Drivers P.36
Isolated DC/DC

Isolated Flyback DC/DC Converters ...
Active Clamp Isolated DC/DC Controller .

P.37
...P.37

DC/DC

High Voltage DC/DC Converter P.38

High Voltage Synchronous Buck Converter .............ccccoeevervnaes P.38

60V Boost DC/DC Controller P.39

Step-Down DC/DC Converter Series P.39
Digital Power Supply

Digital Power Supply Step-Down DC/DC Converters ................. P.40
Microcontrollers/Memory

Microcontrollers P.41

Memory Series P.41

Wireless Communications LSIs/Modules

Specified Low Power Wireless Communication LSls
Wi-SUN Communication Modules
EnOcean® Communication MOAUIES ...........ccoeurevemrerereencrrinirnens P.43

Operational Amplifiers

High EMI Tolerance Ground Sense Operational Amplifiers ........ P.44

Higher-g range(+32g) 3-Axis Accelerometer ............ccccocevunne. P.44
Contactless Current Sensor P.45
2-point Touchscreen Controller IC P.46
Capacitive Switch Controller ICs P.46

Battery Monitoring/Charge Monitoring

Lithium-lon Battery Monitoring LSI Series
Energy Storage Element (EDLC) Cell Balancing IC ...
Coulomb Counter IC for Energy Storage Systems ..................... P.48
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Featured Products

Note: Package is JEDEC code.

AC100 to 240Vrms motor control from a single package (Intelligent Power Module)
600V 2nd Generation IGBT IPM
HSDIP25

A market-proven high voltage, low-loss power device (IGBT) with high-efficiency control circuit is integrated into a single package. The optimized design maximizes device
performance and simplifies motor application while improving efficiency.

@ 2 series offered for both low-speed and high-speed IGBT switching based on application requirements
@ IGBT, FWD (Free Wheeling Diode), Bootstrap Diodes, and Gate Driver IC are integrated into a single package
@ Multiple protection functions (short-circuit, under voltage lockout, thermal shutdown) are built-in - along with fault signal output during protection operation

Wi
' (High-side Gate Driver)
- Bootstrap diodes wo @ o | 600V gate driver

(fast recovery diodes) Wi G Y - SOI (Silicon-On-Insulator) process
trr=80ns@0.1A . . [ §x %1 gh-side "y - UVLO: Under Voltage Lock Out

— ate Drive @v (floating power supply)
L".ﬁi . - Built-in bootstrap diode current Ly
- limiting function i

HvCC
GND

Bootstrap
Diodes w @ l

t

uw
v
LINW

e LvIC

- Multiple protection functions
UVLO: Under Voltage Lock Out

voite ) o (Low-side )
SCP: Short-Circuit Protection Gate Driver,
TSD: Thermal Shutdown ', o
- Fault signal output

vor

Inverter Part

(IGBT and FWD)

- Field stop trench IGBT
- Ultra-low VF fast recovery diode

- Low-speed switching type
(fc= Up to 6kHz)
- Emphasis on conductivity loss

. .. - High- itchi
High Efficiency igh-speed switching type

(fc= Up to 20kHz)

( - Emphasis on switching loss
fc: Carrier Frequency (PWM Frequency)

Saturation Voltage Veesay(V)

Switching Loss (J)

HVIC adopts new high voltage process

SOl process structure prevents latch-up problems SOl - - - Silicon On Insulator

Complete dielectric isolation method

using SOI substrate increases withstand voltage SOl adoption

Conventional Voltage Process 600V Process
N+ Emitter Base Collector N+ Emitter Base Collector

BASE
Buried Layer

Buried Layer

BOX (Buried OXida)

DTI(Deep Trench Isolation)
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Note: Package is JEDEC code.

<

HTSSOP-B24 HSON-8

_ 8ch low-side switch, 1ch/2ch low-side switch, 1ch high-side switch »

IPDs (Intelligent Power Devices)

[ 8ch low-side switch  1ch/2ch low-side switch
@ Diagnostics function @ Active clamp circuit
@ Active clamp circuit

M1ch high-side switch

@ Active clamp circuit
@ Guaranteed low ON resistance (IN=3V) @ Low ON resistance

g MSOP-8
@ SPI control enabled @ Protection functions @ Protection functions
@ Protection functions
@ Compact package
R T0252-J3 SSOP-A24
Block Diagram

8ch low-side switch

e Voo
i ; I Voo J. VooA
Py
[ 1 Bgop
@tal POR H
Both serial/parallel [ Predriver Low ON Resistance
input possible - TSD .BD8LBB0OFS-C (600m Q2)
v oge -BDSLA700EFV-C (700m Q)
0D
x8 . —
Built-in Under Voltage Lock Out Circuit
. [ Under voltage protection
- operates when Voo=2.0V or less
Signal and VooA=3.0V or less
GND
Voo
Load
1ch low-side switch
DRAIN
Voo T L
_ T T ]
v Open
VLo et
eeecdea, ovP "
-~ a7 | P =28 Low ON Resistance
“ 4—{)—'0 p) 'I‘
Sceaape=? Logc 0| [— 28m Q) with adoption of low
" K ON resistance process
\: |—< o (BV1LB028FPJ-C)
Detects abnormalities such as I o
overcurrent, overheating, and IN
— Input
open loads and sends a status ocP
output to the MCU
Sourse
——  (GND)
1ch high-side switch -
Ve i
I [ [ [
I v 1 vy || e [ e Overcurrent Protection
L Power (Vee-SV) (Typ.) am
B | Suy - s E] Output current limited to
T = — 5.5A (typ.) during overcurrent
Thermal Shutdown - L we ] | Fonditions
Thermal shutdown function T g S DS o
activates at 175°C (typ.) l
(self recovery) r : L
<
! g Y L
w f“:'ﬁlb o o= o ':' o ‘: Built-in open load
k T

detection function
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Featured Products

Built-in 650V super junction MOSFETs

. AC/DC Converter IC Series

L]
S0P8

ROHM's proprietary super junction MOSFETs feature class-leading efficiency and miniaturization. ] I

ROHM'’s broad lineup enables customers to select the ideal solution based on application requirements (i.e. current, protection circuits). ﬂ
T0220-7M

High Efficiency (>90%) Standby Power Significantly Reduced
High efficiency contributes to greater energy savings Improved efficiency minimizes standby power
To improve efficiency, ROHM's super junction MOSFET is utilized, along with circuits that ROHM 650V low ON resistance, low gate charge, high-speed switching Super Junction
maximize MOSFET performance. MOSFETSs contribute to lower standby power consumption.
Efficiency Comparison (25W Adapter) Standby Power (25W Adapter Utilizing BM2P014)
Proprietary SJ MOSFET ensures compliance with the latest international <tomw__ — ES6 Requirement@AC230V_
efficiency standards over 90% possible 200 %
(Esréeer;gél?ﬂafu A mtl;gijirgnhizcaitricol::t Standby omplia”’
_ Energy Star 6 (ES6)
g 86.35% E 150 EU Ri{]uwrements
g g0 E ooy | esonenrmemencrony
50| S50V _ et - — - Required by EU,
Equivalent ROHM Equivalent ROHM 1
Products BM2P014 Products BM2P014 W
0 Less than 20mW Less than 30m
@AC100V @AC230V @AC100V @AC230V
Compact Package
Compact package achieved through low heat generation High-Power Insertion type Compact Surface Mount type
We succeeded in achieving greater miniaturization by adopting ROHM's gl
super junction MOSFET that generates less heat compared to conventional Mounting Area i
planar types. 47% smaller by,
DIP7 SOP8
9.2x6.35x4.3(mm) 6.2x5.0x1.5(mm)
Ideal for embedded power supplies and adapters Optimized for compact devices

i AC/DC Secondary Side Synchronous Rectification Control ICs

ROHM ICs integrate an ultra-low consumption high accuracy shunt regulator that Supports Continuous Mode with Just One Resistor. Gompatible with PWM
significantly reduces standby power. The shunt regulator is comprised entirely of

independent chips, enabling operation as a ground reference even when used at the ok

high side. Also, operation in continuous mode is possible without requiring primary iy E

switching synchronous signal input, achieving even greater space savings. The e

operating supply voltage range is 2.7V to 32V, ensuring compatibility with a variety of
applications. And adopting a 120V high voltage makes it possible to directly monitor
the drain voltage.

IS

ROHM Built-in
Shunt Regulator
Controller

Significantly Improved Efficiency

115VAC Efficiency vs lour

92.00 ROAM (Your=14%) "y e T .
_ o100 [Jsmnpopusor] ] Built-in Low Power Shunt REG Significantly Reduces Standby Power Consumption
Diode = %00 V | |
H(‘]’:M § sa00 l T
Shunt é 88.00 [ Dmel_} 4% higher 1,000
£ s7.00 e ROHM
== R —
o * |+ —*— 80 _ Shunt Standby Power
=4
05 1 15 ot 2 25 3 35 % " — [ St o reduced
Ordinary % 8
Shunt ROHM € 400 Zomw
= 93 1 Shunt nugum\m £
vs z o ==z = | ©
ROHM g ® - o n— 20 40pua L
Shunt " P~ 1.29% higher
Regulator & Other SR - Compact 0 05 1 15 2 25 3
& 05 15 2 25 3 Supply Voltage(V)
Jour(A)
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Maximizing the performance of SiC contributes to dramatically improved power savings and miniaturization

% AC/DC Converter Control ICs for SiC Drive e £

ROHM fuses analog design and SiC device technologies to maximize SiC performance and significantly reduce power consumption.
SOP-J8

@ Internal driver circuit maximizes SIC MOSFET performance

@ Low-noise, high efficiency quasi-resonant system supports up to 150W power supplies POWEI' Supply Board fOI’ Eva|uation
@ Multiple protection circuits enable high voltage operation even at 690V AC

Achieves Greater Miniaturization

Conventional Product BM2SCQ121NT (Under Development)

Clamper
for High Voltage

Diode Bridge

+
3-Phase
AC 400V to 690V
Diode Bridge

3-Phase
AC 400V to 690V

waf

J SiC

Vee

Driver

AC/DCIC T AC/DC IC T + . i . »

c r S require

ewer parts requ
AC/DC CGonverter Comparison: Si vs SiC MOSFET Drive Voltage Comparison

100 | | | | | Control IC output voltage comparison

Improve efficiency by up to 6%
by simply switching to SiC

| | 3

5

‘ < STMOSFET >

No need for 2 A ”

heat dissipation - <SiC MOSFET)>
measures!

-—0-
S

Power Conversion Efficiency(%)

75—./

Assuming equivalent IC perflormance

70

0 10 20 30 40 50 60 70 80

Control IC perfectly matched to the drive

) Output Power(W) - ) voltage range of SiC MOSFETs
Contributes to dramatically higher

power savings and miniaturization

ROHM Products Catalog for INDUSTRIAL| 28 |



Featured Products

Providing unmatched energy savings and miniaturization
- -
SiC Power Devices =
SiC Power Devices provide a number of advantages, including higher voltage capability and lower loss, making them ideal for high power {

applications such as power conditioners and power supplies that cannot be achieved using conventional silicon-based solutions. ROHM is . .

actively engaged in the development of SiC power devices that contribute to society with lower power consumption and compactness, for Il
example by producing industry-leading SiC MOSFETs featuring a double trench structure that achieves lower losses in power devices. l l

SiC Schottky SiC MOSFET

Significantly reduced power loss with increased thermal Performance Comparison: SiC vs. Si
resistance in a smaller form factor
Power devices are often used for power conversion or control in a variety of Breakdown Electric Field (MV/cm)  Bandgap (eV) Thermal Conductivity (W/cm°C)
- . L . . Si0.3/8iC Si1.1/SiC Si1.5/SiC
applications. SiC is garnering increased attention as a next-generation 3_0 3_2 4_9
semiconductor material for power devices due to its superior characteristics High volta " )
o p. ) P o Low IgN ‘rlgsis?:nce High-temperature operation High heat dissipation
compared with silicon, including lower ON resistance, faster switching speeds, High-speed switching (over 250°C)
and higher temperature operation.
- Higher voltages & currents - Smaller cooling systems
- Lower conduction loss - Higher power density

SiC power devices play an active role in a variety of areas, + Reduced switching loss - Device miniaturization
such as power supplies, automotive, railway, industrial
equipment, and consumer devices Power Loss Comparison
SiC power devices allow for smaller products with lower power consumption Power Loss per Arm
that make mounting possible even in tight spaces. Additional advantages include ~ W)

900
high voltage and high temperature operation, enabling stable operation under 800
harsh conditions that are impossible to achieve with silicon-based products. For 700 Power loss reduced by 47%

. L . . Conduction Loss o o
example, when applied to solar power generation, it is possible to improve power 600 Switching loss decreased by 85%
loss by approx. 47%, and as such is expected to make a significant contribution 500 B
) ) 400 Measurement Conditions

to environmental issues on a global scale. 300 Tj=125°C

200 600V

100 Turn on loss 100A

Si (IGBT+Fast Recovery Diodes) ~ SiC (MOSFET+ Schottky Barrier Diodes)

SiCrystal

A ROHM Group Company

Vertically Integrated Production System for SiC

ROHM utilizes a vertically integrated production system for manufacturing SiC
as well.

In 2009 German SiC wafer manufacturer SiCrystal was added to the ROHM
Group, making it possible to carry out all processes, from wafers to packaging
and module products, in-house.

Note: Package is JEDEC code.

Promoting further evolution by developing high voltage, high speed, low ON resistance devices and next-generation solutions
SiC MOSFETs

In addition to achieving both low ON resistance and high-speed switching that cannot be
realized with silicon-based devices, ROHM SiC MOSFETs feature superior electrical

characteristics even in the high temperature region. This results in significantly reduced T0-268-2L
switching loss while enabling support for smaller peripheral components.

@ 650V / 1,200V / 1,700V product lineup

@ Low ON resistance and high-speed switching r
@ Minimal reverse recovery operation of the parasitic diode

4
| | [ 11

' | O S G type
T0-220AB T0-247 T0-3PFM

ON resistance
reduced 50%
Planar MOSFET

Evolution to Next-generation Devices 8omQ)

Input Capacitance(pF)
T

ROHM developed the world's first* trench-type SiC MOSFETSs, utilizing a proprietary structure

to achieve long-term reliability and successfully enable mass production. IR S ——4 35% lower
In addition, lower power loss in a variety of devices is made possible through further L input capacitance
reductions in ON resistance. Trench MOSFET
And going forward, ROHM will continue to develop full SiC modules along with 650V/1,200V i 40mQ
class discrete products. I I I I I I |
* : ROHM October 2018 study 0 20 40 60 80 100 120 140 160

ON Resistance@25°C(mQ))
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Note: Package is JEDEC code.

_ Achieves class-leading low V¢

: SiC Schottky Barrier Diodes (SBD)

Dramatically lower switching and conduction losses reduce power loss.

@ Industry's lowest Ve
@ High-speed recovery characteristics
@ Considerably lower switching loss

.

Breakthrough Low Vr : 1.35V T0-2206M o267 T022000
Improved processes and device structure makes it possible to reduce Vr while maintaining low current leakage.
The rise voltage in particular is low, ensuring high efficiency during low load conditions regardless of operating temperature or current level.
Low Ve - High surge resistance Next-generation design reduces Ve
130 10
120 | ROHM 3/ gen. o
110 > Low Vr and High Irsm 3 3gen.
0 A SCS310H | ugen
<
5w e 6
2 =
5 80 L s
g 0 \ 4 4 —1+'gen.
60 ROHM
50 2G SBD ROHM 2
SCS210A —~— @ @ 1G SBD
40 Low Ve SCS110A
30
1.2 1.3 14 1.5 1.6 0 0.5 1 1.5
Vre10A(V) 650V/10A VE(V) (+150°C)

Note: Package is JEDEC code.

Contributes to higher efficiency and energy savings in high voltage, large current applications

3rd Generation Field Stop

' Trench IGBTs

il

TO-247N TO-3PFM

Improved performance optimized for converters.

Il RGW series
Veegsat) vs. Switching Loss

(Competitor Comparison)
2,000 .
SW Conditions :
1,800 1c=30A, Vee=400V, Vee=15V, Rg=100), L=1mH, Tc=25°C
1,600 T :
Company B
1,400 Company C b o 1
| 1 Company F
Company E &
_ 1,200 CompanyA g pany
=
S L
R .. (SR e
=
% s00 ROHM :
£ RGW series ] @M gen)
@ 600 |1 (Under Development) ROHM
RGTH series
14 15 16 17 18 19 2

Veegsat(V)(Vee=15V, Tc=25°C)

Ie(A)

High-speed switching characteristics and short-circuit protection ideal for
solar inverter applications.

M RGTV series
Ve sat-Ic Characteristics
25°C

60 7 me
Lo
Fans
1 7
/
50 / P
d ge ,Iv,/
0 ) 4 ’
Il l'
2 L
'I 74
7
30 p;

(2" gen)
RGTHE0TS65D

/
a2
//,I
paw
20 /’//
7’

—”‘
0 0.5 1 1.5 2 25 3 35
Veegsat(V)(Vee=15V, Tc=25°C)
Switching Off Waveform
Ly
Ic: 30—0A SW Conditions :
1c=30A, Vce=400V, Vee=15V,
Ic: 5A Rg.=10Q), L=1mH, Tc=25°C
Vee: 10V
Vee: 100V
Vee: 150V E 100ns
; ! (3" gen) .
RGTV60TS65D i
Eoff. 450 1 |
(2™ gen)
| L RGTH60TS65D

Lk Eoff: 508 1 J
LY
Vee(say —>400V | 1
[P

Lower Vce sa) and Eoff than 2" gen RGTH series
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Featured Products

Note : Package is JEDEC code. ( ) : ROHM Package, [ ] : JEITA Code, [ ]: GENERAL Code.

Supports a wide range of power circuits.

= 600/650V*' 2nd Generation
Super Junction MOSFETs

Adopting the latest high-voltage processes makes it possible to achieve the industry’s*? lowest ON . - |
resistance. Compared to conventional planar MOSFETS, ON resistance is reduced by 80% and QG (gate ;
charge capacity) by 40%. SOT-428 70-252 70-2638 T0-220FM T0-247
The lineup includes low-noise types (R6xXXENx series), high-speed switching models (R6xxxKNx series), [(ch?;] [%gfg]
and high-speed trr products (RExxxJNX series). (DPAK) (D2pAK)

1 : Under Development
Low Noise (RexxxENx/R6xxxKNx series) High-Speed Switching High Efficiency (R6xxXKNXx series)
RADIATED EMISSION H (dB £t V/m) 100V/60Hz Input Power 146W Evaluation Circuit : PFC Circuit Critical Mode

Input
100V/60Hz

60

LIMIT (Quasi Peak) R6020KNX
5 (High Efficiency type) |
% - I [}
5 Competitor Products
3 %0
% ¥ The low-noise R6xxXENx mm Switching Loss = Conduction Loss
. Y series is recommended 1.20
i ¢ for power supply circuits
W requiring noise s
0 R6020ENX countermeasures 2 The R6xxxKNx series
(Low Noise type) - featuring high-speed
0 0 o switching is ideal for
Frequency(MHz) 20 y ! L0 BN nower supply circuits
demanding high
Raszoe s eHIO COTECIN efficiency and low loss

High Speed Recovery (rexxxJNx series)

Comparison of key characteristics vs conventional products

Low ON resistance performance index High-speed trr performance index Hardware recovery performance index Self turn-on margin
(AxRon) (ErT < Converted with valid region as 1m’) (ta+th)

Reduced 20% Worse N
| %, | Improved 33%;
Matched performance. \

. Reduced 40%

Improved 120%
Matched performance. /

Achieves improved
usability while
maintaining

industry-leading*?
high-speed recovery
performance.

1st 2nd JNx 1st 2nd JNx 1st 2nd JNx st 2nd JNx
(39 @9 (39 (39

2 : ROHM October 2018 study

Note : Package is JEDEC code.

High-speed trr
: 800V 2nd Generation Super Junction MOSFETs

Lineup includes high-efficiency, high-power MOSFETs that reduce A*Ron and Ron*Qg by half vs conventional products.

Reduced A*Ron Low Ron*Qg
100% 100%

50%
0,
50% A% 50% .
0% 0%
KN KN 70-252 T0-220FM T0-220A8 T0-247
1st generation 2nd generation 1st generation 2nd generation

| 31 |ROHM Products Catalog for INDUSTRIAL



Optimized for 24V input DC/DC power supply circuits

« Low Voltage MOSFETSs

New processes are utilized to reduce ON resistance and Qg by 40% over conventional products.
Class-leading efficiency, along with significantly reduced noise, make them ideal for 24V DC input power supply circuits widely adopted in industrial equipment.

@ Performance index (Ron-Qg) improved 40% (industry best) @ Optimized for 24V DC input circuits in industrial and automotive applications

DC/DC Converter Circuits The Latest Wafer Processes Utilized to Improve Efficiency

o4 Ex : 24Vn-5Vour DC/DC converter

92 |- New Product SSSSse s ‘L\—l‘ .....

High Side/Low Side Switch MOSFETs

- High-speed switching and low inductance ensure high efficiency . . .
| 90| High Efficienc
+Vo g
3.1 IS AU SSUSUR SUSUUURPUY DUPTRRUUUI SRR SRS
° g / e
J . S 8
&
84 /' Conventional Product
=Vi T Vo 82
80
1 2 3 4 5 6 7
lout(A)

Note : Package is JEDEC code. ( ) : ROHM Package, [ ] : JEITA Code, [ ) : GENERAL Code.

Achieves even greater miniaturization

High-Power Dual MOSFETs

Reduced size and thickness. Integrating 2 elements into one package minimizes space.

Compact large current design .
reduces mounting area Internal circuit diagram (Nch+Pch Dual)

10.0x6.6x2.2mm 6.0x5.0x1.0mm
54.5%
b,
" j\_r
1 Body Diode

T0-252 (HSOP8)
[SC-63] smaller

e

(S0P8) DFN2020-8D
smaller (HUML2020L8-Dual)

Internal circuit diagram (Nch+Pch Dual)

13r

*1: Body Diode

Note: Package is JEDEC code. () : ROHM package.

g Higher efficiency chips achieve lower V

' Low V- High Reliability Schottky Barrier Diodes

Applications
@ New lineup achieves higher chip efficiency @ General automotive
@ Lower Vi reduces package size @ Power supplies (secondary rectification circuits)
@ Medium power packages added to lineup @ DC/DC converters
@ AEC-Q101 (Automotive Grade)
SOD-128 (PMDTM) Package Comparison (Tj=25°C) Compact
VeI Characteristics Ve-Is Characteristics

10,000

Mounting area reduced 7
Eouvatnt ) [ a9 2

RBR5LAM40A
\/ 1,000

25%
lower V in the

. same size T RBRSLAMWA)
= “ 10
Conventional Product
Conventional Product 1 40V/5A-SBD W40VI5A-SBD
o D0-214AA (SMB) SOD-128 (PMDTM)
200 300 400 500 600 700 0 10 20 30 4 . . .
Ye(m) Vet Lower Ve makes it possible to reduce package size.

Higher efficiency for lower V¢
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Note : Package is JEDEC code.

Low-noise design provides even higher efficiency

% 4th Generation Fast Recovery Diodes

kAutomotive grade planned for Winter 2019 or later

P97 > Samples available

Mass production planned for Spring 2019*

ROHM's 4th generation Fast Recovery Diodes (FRD) evolved from previous series.
Ultra-soft recovery (low noise design) and high-speed improve efficiency.

Ve-trr Trade-off
[RFS/RFL series Features]

|deal for noise sensitive sets 80+ 3rd generation - Vs guaranteed from 600V to 650V and UP
' i 9‘9”5“’3“?” FUF‘#;SL%'RF yoe) - Ultra low noise characteristics
70} - Low Ve ensured for equivalent trr products
-Low In
RFN series
60 (Standard type)
@
. . = 50 - RFUH series
@ Ultra-soft recovery (low noise design) E (Soft Recovery type)
. Low V¢ W 401 RFV.series
. Low Ir L (Hard Recovery type)
@ Ultra high-speed switching  (RFS series) 30
@ High-speed switching (RFL series) 20
1 1 1 1 1 | 1 |
1.3 15 18 20 22 24 28 30
V)
T0-220AC T0-247N T0-247N <2pin>
lo=5 to 30A lo=30A and up 10=30A and up

28.56x10.2x4.5mm 41.0x16.0x5.0mm 41.0x16.0x5.0mm

M RFL series

4th generation FRD evolved from RFN series
@ High-speed switching

M RFS series

4th generation FRDs evolved from the RFUH series
@ Ultra high-speed switching

Consumer/Industrial Equipment Automotive Consumer Automotive
CCM PFC (Ex : Air conditioners) 0BC (Onboard chargers) DCM PFC (Ex : Air conditioners) 0BC (Onboard chargers)

Inverter reflux diodes
(AC, washing machines, refrigerators)

G4 vs G3 recovery waveform comparison

di/dt=-500A/ys Va=400V
. e ———

RFN30TS6D
d generation products)

g

Secondary side rectification circuits Charging stations

(PFC, secondary side rectification), etc.

G4 vs G3 recovery waveform comparison

di/dt=-500A/ps

(secondary side rectification), etc.

Vr=400V

RFUH30TS6D
(3rd generation products)

Measured with cathode common

The RFS series features significantly lower noise compared to the RFUH series.
As a result, the effects on EMC are expected to improve.

The RFL series features ultra-low noise compared to the RFN series.
As a result, the effects on EMC are expected to improve.

Note : Package indicate JEDEC code. ( ) : ROHM package.

Expanded lineup of compact, low capacitance types for general use

TVS (Protection Diodes)

We introduce new TVS models, including compact and high power types.
The expanded lineup in a variety of packages makes it possible to support a wider range of applications.
And in addition to the industry-standard MMBZxx and SMF series, compatibility with models of the same part number from other companies has been improved.

s [N

tp=8/20 us

tp=10/1,000 s

1500W

1. Adopts three key features of the RASMID series
@ Unprecedented miniaturization achieved using

High Tolerance

Up to 600W

Up to 1350W

*

Development

600w
planned

VSxxVUATLAM
200w series
SMFxx

24W/40W ;
series

. s MMBZxxVAL
new construction methods g @ SMD2012 MMBZXXVCL 0217
i i isi o 2.0x1.25x0.3mm series .
@ Remarkable dimensional precision: +104m Upto 70W 006 ‘ oy S
. . L 1.0x0.6x0.221 .
@ High reliability structure Upto 45 " SODI2FL 35 e
SMD0603 ! PNDU) 3.8x2.6x0.95mm
2. 3.3V Vawm (standoff voltage) meets low voltage circuit SM;GZ 06x0.3x0.28mm fgﬁ 26x1.6x0.8mm
demands 0.4x0.2x0.12mm 2.9x2.4x0.95mm
S
>
3. High ESD resistance equivalent to conventional 5.0V .
duct Compact Package size High Powe!
products
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Ideal for current detection in large-current applications

Shunt Resistors

This series features high rated power and ultra-low resistances ideal for current detection in high power sets.
Adopting a high performance alloy material as the resistive element ensures superior temperature coefficient of resistance (TCR), even in the ultra-low-ohmic region.

Simplified Resistance Chart

Power -
Rating Resistance(£)

w  0.1m im
PSR500/15x7.75[5931]

¥ GMR320/7142[2817]

DO @ wetai strip @ @ Thick Film

PSR400/10x5.2[3921]

PSR100/6432[2512]

GMR100/6432[2512]

7<GMR50/5025[2010]

LTR100/3264[1225]
LTR50/2550[1020]

PMR50/5025[2010]
5m
PMR18/3216[1206]
L) PML18/1632[0612]

MCR100/6432[2512]
LTR18/1632[0612]

I Uttra-Low-Ohmic High Power Metal Plate type (PSR series)

@ High power (3W to 5W class)

@ Ultra-low resistance from 0.2mQ

@ Convex structure

@ Special alloy used for low TCR
PSR100 PSR400

PSR500

High rated power achieved through precision welding
technology and high-performance resistive alloy

Superior temperature coefficient of resistance
ensured even in the ultra-low-ohmic region

Y : Under Development

I Low Ohmic High Power Metal Plate type (GMR series)

@ High Power: 5W Max.
‘ ‘ ~ @ Original construction enables high heat
- > &

dissipation and excellent temperature
cycling characteristics
vamrsoo 27 GMR100 Y¢GMR320

@ Special alloy used for low TCR

¥ : Under Development

Surface Temperature Comparison

Resistive Alloy 0 [r20c0 1250 ]| OMe
(Ni-Cr/Cu-Mn-based high-performance alloy) 5 _xla:
100 o
50 e e ©m % e ° . o

Electrode(Cu)  Precision Welds Electrode(Cu)

Temperature Coefficient of Resistance ppm/°C
|

0 zmn|n.smn|z omo)|
PSR500

0 3mn|n 5mn|w omQ)|
PSR400

uamn|1 0mn|30mﬂ
PSR100

M ultra-Low-Ohmic Metal Plate type (PMR series)
. & ‘ ~ ® High power (2W class)

® Original trimless structure
PMROT  PMRO3  PMR10 PMR18 @ Multiple package types

PMR25 PMR50 PMR100
<Trimless Structure Improves Current Detection Accuracy>

Conventional Structure (With Laser Trimming)

Voltage
4 @
Lt »

Larger inductance makes current detection
more difficult

PMR series (Trimless Structure)

. Voltage

Current Current

Small inductance component reduces detection error,
improving accuracy

GMR100/10mQ Competitor Products /10mQ

+107C +140C

B Low Ohmic Wide Terminal / Thick Film type (LTR series)

@ Wide terminal configuration improves rated

power and temperature cycling strength
over conventional resistors
LTR10 LTR18

Y¢LTR50 LTR100 3% : Under Development

<Wide Terminal type>

Size MCR LTR
mm(inch) Low-Ohmic series Low-Ohmic series
Configuring the 1920
terminal at the long
sites improes (0506) 0.25W 0.5W
solder joint reliability
((1)2135) 0.25W 1w

Ideal for applications requiring high reliability

& Anti-Sulfuration Chip Resistors

Anti-Sulfuration Characteristics (Open Circuit Ratio)

Original structure improves sulfuration resistance.
Lineup offered in 1005, 1608, and 2012 sizes.
Models in the 3216 and 3225 sizes planned. (expanding the selectable range)

ROHM Limiting Test %) T V.
- Temperature : 110°C_ 4, General-Purpose Chip !
- Sulfur powder : 10g £ 70 7
- Desi 260 7 N
-n=10pcs 350 7 | Conventional
S ] Ant Products
g 3
Sall
woff /
—
0 500 '| 1,000 1500 2,000 3,000
Conventional Anti-Sulfuration Product Lifetime: 750hrs Timeltrs) -
SFR series Lifetime 3,000hrs or more "
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High 600V voltage SSOP-B20W
High-Side/Low-Side Gate Drivers 9 %

SOP8

These 600V high-side/low-side gate drivers utilize the bootstrap method to drive an external Nch FET or IGBT. Input logic power voltages of 3.3V and 5.0V are supported. As a
protection function, a malfunction prevention circuit (UVLO) that detects low input between Vec-GND and VB-VS is built-in. In addition, adopting an SOI process structure makes
it possible to prevent latch-up problems.

@ Floating terminal voltage : +600V @ Undervoltage lockout (UVLO) circuits built into each channels
@ Gate driver voltage range : 10 to 18V (BS2103F, BS2101F) @ Supports 3.3V and 5.0V logic input
10 to 20V (BS2114F) @ Common-mode output applications relative to the input signal

11.5 to 20V (BS2130F)

Circuit Diagram Circuit Diagram
M
Up to 600V |4l Up to 600V
Ve O %I — O Vee
—] O—1HIN1,23  VB1,23
N\ kY JE
LIN o LIN VB L O—LIN1,2,3 HO01,2,3 ju—
—+ T To Lord
HIN © HIN HO | — 1 O— FAULT vs1,2,3 8
Vee Vs ® O To Lord b3 o—EN o
com L0 L RCIN i

ITRIP

f L com

Vss

o

Bl
o Jﬁ ol

v

Battery pack charge and discharge control
Under

«=| Non-lsolated Gate Drivers for BMS

High-side Nch MOSFET gate driver LSI for battery pack charge/discharge.
Ideal replacement for mechanical relays.

@ High side Nch power MOSFET gate driver @ Built-in charge pump
@ Low current pre-charge/pre-discharge Pch MOSFET gate driver @ 20-pin TSSOP
@ 80V rating voltage supports 48V batteries (supply voltage: 6.5V to 64V)

Block Diagram

Pre-charge/Pre-discharge
Pch MOSFET

%
i

ML5810

it o Bt Discharge
ithium ion Batteries Nch MOSFET

-
- =
- N ﬁhl\::?;FET
C|

o Battery Monitoring LSI “ McU R
-l = A ‘
-l
- Pre-charge/Pre-discharge
- Pch MOSFET

Specifications ML5810

Supply Voltage +6.5V to +64V

Operating Temperature —40°C to +105°C
Package TSSOP20 Charge/discharge control signal from MCU converted to signal compatible with FET drive PACK(-)

| 35 |ROHM Products Catalog for INDUSTRIAL



Built-in 2,500Vrms isolated element
Isolated Gate Drivers * »

L - . . . SOP16WM SSOP-B28W
ROHM gate drivers integrate an isolation element that fuses advanced process BiC-DMOS processes with on-chip-transformer

technology. Our integrated insulated element type features the smallest*package in the industry, contributing to system h
compactness. In addition, our gate drivers provide protection elements, meet quality requirements, and feature higher noise

immunity, lower current consumption, and superior temperature characteristics compared to conventional photocoupler types. SSOP-B20W
>ROHM October 2018 study

Industry's smallest* High speed Low current consumption

More than 50% smater 150ns 10x lower
than conventional designs delay time than the photocoupler method (lcc1=0.9mA)

I  High Voltage Safety Measures

@ ROHM All-In-One Isolated Gate Drivers
@ Optimized for IGBT/MOSFET gate drive
@ Built-in IGBT/MOSFET temperature margin monitoring function
@ All-in-one IC with flyback power supply

High-Voltage
Circuit Circuit

Controller
MCU

Industry-leading* Noise Immunity Strong Against Malfunctions

Industry-leading* noise resistance prevents malfunctions

An optimized circuit design has been created to overcome challenges associated with noise immunity during power semiconductor switching operation. An industry-best* 100kV/s
is achieved - twice that of conventional products - preventing noise-induced malfunctions and increasing application reliability considerably.

High Noise Application Test Examples BM6108FV-LB Noise Measurement Circuit
Gate Drive Output : L Gate Drive Output : H
o GNDT-Ves2 76l GNDIT-Vee2
163kV§uS -\/\ \l,../"\__ﬁ ~‘«\ 157kV‘:/LlS ..r'\ \l,\/\/ _—‘\ \ EG,}DWEZ
181KLS. N s NG A
ekl AR . Noise Simulator
Geie Drive Output Gati Drive Output '-—-f—-rvw,rl\m T ‘.v"v W\ y
v H Gate Drive OUIHUI Gate Drive Oumm
<+« 10ns <« 10ns «—10ns +«— 10ns
) . . Conditions
No malfunctions at both low and high gate drive output f ]
Ta=+25°C

Vee1=5V, Vec2=15V, Vee=-8V
OUT1_H/L=No Load, Vcm=1,500V

Integrated Isolation Element Achieves the Industry's Smallest* size

High performance in the industry's smallest* size

In addition to the high performance characteristics mentioned above, ROHM Conventional Product ROHM
incorporates an insulated gate driver developed using advanced element formation Photocoupler+Gate Driver Isolated Gate Driver
and microfabrication technologies to achieve the smallest* form factor in the
industry (WxDxH=6.5mmx8.1mmx2.01mm). Integrating an insulated element

reduces mounting area by more than 50% compared with solutions that combine a ” B
photocoupler for insulation with conventional gate driver. e P
................ _—
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Incorporating a photocoupler and eliminating auxiliary winding contribute to greater miniaturization
Isolated Flyback DC/DC Converters

Isolated flyback DC/DC converters can stabilize secondary output by controlling the primary flyback voltage, contributing
to improved reliability in DG/DC and AC/DC converters while eliminating parts such as optocouplers that cross the isolation
boundary and the need to consider product lifetime.

@ High-speed load response achieved through adaptive on-time control;
automatic light-load mode improves efficiency across the entire load range
@ Eliminates the need for parts that cross the isolation boundary, improving functional safety

@ Long-term operation achieved by eliminating the need for limited-life components
@ Supports multi-output configuration with excellent cross-regulation HSONg HTSOP-J8

Power Supply Board for Evaluation

BD7F100HFN-EVK-001

Inverter Viv Vour_UH
- sorroonente |
Wide input T n N %'ADJJH ~o-Vour_UH
3 Vi ? > Vour* N € ¢ Vour A
vol;?’gg) r:g‘?e T 1 I Primary feedback Isolator Gate Driver [ Ut
I " I = control inverter does 1Tﬁlnb_un <> GND_UH
L " * not require a Vin - Vour_WH
> Vour photocoupler or “ -
v tertiary winding ~ BD7F100HFN-LB -
Built-in 60V MOSFET o % T R AT —o-Vour_WH
£ Isolator Gate Driver —faWH
_| S £ @kD,WH 5 GND_WH
Vin Vour_L
PGND 5
soreroonens | ol
Integrated secondary SBD = Set the output voltage using 2 resistors L Vin N E"'U‘ -o-Vour_L
load compensation function and the transformer winding ratio i _ Gate Driver —K uL
Isolator Gate Driver —fX WL
L T JaNDL GND_L

Integrates a high efficiency driver for secondary synchronous rectification FETs

Active Clamp Isolated DC/DC Controller %

These PWM controllers are designed for active clamp type, current mode isolated switching regulators. TSSOP-B30
A primary MOSFET control signal and secondary synchronous rectification MOSFET control signal output with adjustable timing are built-in.
20V Max. rated input voltage makes it possible to set a large voltage at the external regulator for startup.

IS  Block Diagram

@ Conditions can be set via the pull-down resistors

@ 4 drivers built-in

@ Supports a wide input voltage range (20V Max. at Viee/Vloo pins)
@ Current mode PWM control e 1

@ Compatible with 2 types of overcurrent protection systems 0y | b 0
(pulse-by-pulse and hiccup) = l

@ Soft OFF function prevents abnormal voltages and currents 1 H
in the secondary switching and main switching during 7 ' T
abnormalities such as thermal shutdown or reduced voltage =——es - R17
protection (LINEUV) HNEY I "

@ Higher efficiency is achieved through a synchronization -
function for parallel operation

Efficiency Characteristics (12V Output)

TTITITT T LL?
E
]

100 [ 5 ;,51
H :':' R OF L Ll e
90 ) W : RDELOFF (s (e VTV i L —
H W— RDELSLF
_ 80 . M— RDELSLR1
§ :_ N o W—2 RDELSLR2 OUT2R | P
2 70 [ ctkour
g [F—swe |
o = GND PGND =
60 L S =
ERROR [ 1
Amp. +
50 E E; T
40 = ~
0 1 2 3 4 5 6 7 8 The following conditions can be set using the pull-down resistors 4 drivers are built-in
lour(A) - Dead Time on the primary side (Main ON) - PWM Max. ON interval | - Main output on the primary side (OUT)
- Delay from the primary side to the - PWM Min. OFF interval - Active Clamp/Reset output (AUX)
secondary side - Current mode slope feedback - Synchronous rectification on the secondary
- Dead Time on the secondary side (QR/QF ON) ~ amount side (OUT2F, OUT2R)
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80V and 3A support a wide range of industrial applications

High Voltage DC/DC Converter

The BD9G341AEFJ-LB is a buck DC/DC converter with built-in 80V MOSFET compatible with a wide range of input voltages.

@ Input Voltage Range : 12V to 76V

@ Maximum Output Current : 3A

@ Frequency Variability : 50kHz to 750kHz

@ Soft start function

@ Standby function

@ Multiple protection circuits (OVP, UVLO, TSD, OCP)

Achieves Stable Protection

Hiccup mode* overcurrent protection suppresses damage due to chip overheating, ensuring
stable protection. This also eliminates the need for restart.

-~

Vout-GND  Short-circuit Test
T Chip surface temperature : 32°

I BD9G341EFJ

Block Diagram
0.1uFl
ViN=48V
o—r Voo BST Vour=5.0V/3A
X
I =R
C1:10pF/100V =3.0k0 C2:100uF/6.3V
EN
FB
=R20 e 20.75k0 =
L GND hd
1

L

47kQ

1 6800pF
%mm

High Efficiency Design Improves Energy Savings

High efficiency (as much as 19%) ensured throughout the entire load range, contributing to
significant energy savings. (Achieve the industry's highest* efficiency at 80V class.)

(Vee=76V)

D

No element damage

Input Voltage(V)
N
S

n
=]

20msec pau'sé ‘

Output Current (A)

25

Time (ms)
> Hiccup Mode : Periodically attempts auto recovery even if the IC operation stops due to
overcurrent conditions.

Vo8V

> : ROHM October 2018 study
Efficiency Comparison Data

PO
3 8

Efficiency(%)

) <Measurement Conditions>
Oscillation Frequency:
300kHz (5V output)

BD9G341EFJ

Ordinary Product

1,000

10 100
Output Current(mA)

. Adopts ROHM's proprietary ultra-high-speed control technology - Nano Pulse Control®

High Voltage Synchronous Buck Converter

The BD9V101MUF-LB is a synchronous buck DC/DC converter that leverages original Nano Pulse Control® to achieve the industry's smallest* switching ON time.

This makes it possible to convert 48V to 3.3V at 2.1MHz using a single IC.

@ Input Voltage Range : 16V to 60V
@ Output Voltage Range : 0.8 to 5.5V
@ Maximum Output Current : 1A

@ Soft Start
@ Multiple Protection Circuits
(UVLO, OVP, etc.)

Block Diagram

>k : ROHM October 2018 study

Vin
[

@ Switching Frequency : 1.9MHz to 2.3MHz

Significance of Achieving High Step Down Ratio
in Power Supply Systems

Standard Configuration

Since 2.5V cannot be output at 2MHz, a 2nd stage is required

v

[ ot ()

2.5V can be output at 2MHz, eliminating the need for a 2nd stage

New Configuration

Advantage of Nano Pulse Control®

Switching
ON time
(ns)

140
120
100

120ns (ROHM Conventional Products)

80
60
40

Achieves the lowest
switching ON time on
the market - 10x
lower than ROHM's

conventional products

20

Standard Product
A

Standard Product
B

BD9V101MUF-LB

ROHM
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Integrates a variety of functions and supports a broad range of input voltages

60V Boost DG/DC Controller

The BD9615MUV-LB is a boost DC/DC controller that supports a wide range of input voltages. VOPN185V3030

3.00x3.00x1.00(mm)
TS Block Diagram

@ Input voltage range : 3.5V to 60V

A<

C
0
@ Compatible with a wide range of oscillation frequencies:
100kHz o 2.5MHz Ci}ﬂ_‘ .
@ Variable load current (via external FET) Lyeo ~ L oveer | vres I Cu
@ Adjustable soft start time . =
@ ON/OFF control (via EN pin) |Ler]
@ Configurable UVLO value EXUVLO ZDVCCW VREG]
@ Over voltage protection function oovg> 3;; veouvLo ssRsT %"‘
. Power Good OUtpUt L % EN UTVSIBO CMP_GND L N Power Good

PowerGoody I Lt o
PGDB Cvour Vg‘”

out p
Rocem Ry
00PP ¢ E;Rscop d

< <
er:: :;RMom

@ Max. duty switching function (90%/50%)
@ Compatible with isolated flyback converter control
@ QFN package contributes to set miniaturization

OCPM " Rocre

b
S Ruonz

m
VW
1

Broad lineup optimized for industrial equipment

Step-Down DC/DC Converter Series

MSOP8 VQFN016V3030

ROHM’s wide portfolio of step-down (buck) DC/DC converters make it possible to select the ideal power ’

supply solution based on a product matrix of input voltage and output current. ﬁ’o .0
In addition, stable, long-term supply and 250-piece reels* are provided to support smaller production lots

in industrial equipment applications. * : Supports part of the products SOP-J8 SOP16 HTSOP-J8 VOFNO20V4040 - VOFNOS2V5050

@ High efficiency lineup compatible with a wide range of input voltages Compact 1MHz synchronous rectification design

Circuit Diagram

(4 Eﬁernal diode for §ynchron0}1§ rect|f|cat_|on no.t needed . PN rcvonc et
@ High voltage handling capability makes it possible to achieve smaller, AP Svicting Frequency:
more energy-efficient power supplies

40V Rating / 3A Synchronous Rectification type

Conventional Product m Ta=+25°C
" l

Thonst Bk #IT

Rectification
Switching Frequency:
- =

v

Vour

221F
Enable

i

Product Family

‘ BD9611MUV
BD95602MUV-LB
BD95601MUV-LB

A BD9327EFJ-LB

A BD9G341AEFJ-LB

BD9E300EFJ-LB, BD9E301EFJ-LB

A BDY325FJ-LB |

Output Current(A)

A BD9G201EFJ-LB

BDYV101MUF-LB

BD9A101MUV-LB BDIE100FJ-LB, BDSE101FJ-LB

08 BD9106FVM-LB, BD9109FVM-LB
BD9161FVM-LB A BD9G1026-LB

Input Rail Voltage(V) A : Asynchronous Rectification

AB D93|26EFJ-LB
BD9C301FJ-LB
BDYA301MUV-LB, BD9B301MUV-LB BD9E303EFJ-LB

|
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Provides smart, simple power management

Digital Power Supply Step-Down DG/DC Converters

Block Diagram

ROHM POWERVATION digital power supplies integrate two engines specially developed for DSP and RISC
and utilize advanced real-time auto-tuning technology to not only improve load fluctuation follow performance,
but compensate for characteristics degradation due to parts aging in order to improve reliability.

Digital Synchronous Buck Converter

Intelligent Controller Engine

141
Ci . _‘ Co |,
Vin g J Vo
s
- ) M

Single/Multi-phase Compatible Step-down DC/DC Converters
Input 12V(Typically)

Auto-Control Advanced Auto-Tuning

Original DSP and RISC design that supports a wide range of applications is
included, along with advanced control algorithms, making it possible to
achieve performance superior to other analog and digital systems.

System Programmability

Digital Power
Management

Real-time

Loop Control Algorithms

I OUEC
Ultra lean o
Power Smart Design Tool

NVM/RAM
Memory

Continuous monitoring and correcting for characteristics changes in real time
due to transient fluctuations in output voltage and component aging are
performed, contributing to exceptional output stability and improved reliability.

Gain 1

in___High;Gain. _sl-*____LQ,u.Ga:in__

20 = . g AR

10 : 3 More Robust
R N EEN No Beat Frequency (B

10 | Better Transient E ~

2 | Less Bulk Capacitance \ \

Intelligent Efficiency Management

Eliminates the need for complex calculations and troublesome coding.
The PowerSMART GUI tool, intuitive enough for anyone to use, allows the
customer to set a variety of parameters
and quickly perform debugging and
verify operation, accelerating
time-to-market.

Power Management for USB Power Delivery

The phase is automatically switched based on load conditions to achieve
maximum efficiency under both light and heavy loads, reducing power
consumption considerably.

o Output voltage switching performed by PD controller

o Compatible with a variety of protection circuits; easy setup
o High accuracy output current monitoring possible

o Auto tuning function supports high-speed load response

ENERGY SAVED sunun 1) mmmn 2¢) wmmmm 2pw/ Dynamic Phase Drop
LTS \
o " lllllllllllll.llllll...
el
_ " ----...............
x l'
= ]
% ]
S {
= ]
w ]
80 "
1
1
1
(]
(]
l T T T T
0 10 20 30 40
lour(A)
Bypass Path UsB
DC
Power o/ Type-C
Block Connector
DC/DC P i DC/DC
19V to 24V L‘“ megﬂgn our . VBUS
N Buck Converter
USB PD Controller
cC
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The wide ranging lineup includes models optimized for mobile applications to products that provide high noise immunity
Microcontrollers

Taking advantage of market-proven ultra-low-power technology has allowed LAPIS Semiconductor to provide 8bit
low-power MCUs that enable long-term operation using just a single button battery along with 16bit types
featuring both ultra-low-power consumption and high performance designed to meet the need for increased
processing power required by industrial equipment. LAPIS Semiconductor has also developed a ‘tough’ low-power
MCU featuring strong resistance to heat and noise ideal for applications and devices where noise is a concern
such as motors, compressors, and heaters. In addition, these MCUs have cleared the highest level of noise testing
under the international IEC 61000-4-2 standard, eliminating the need for additional noise countermeasures.

SSOP16

Wk |

Tough MCU

— 16bit
Safety Low power
McU

1. 'Tough' MCUs deliver high noise resistance and support high
temperature operation

2. Multiple safety functions (ML62Q1000 series)

- High noise immunity : Double measure against power supply Self-diagnostic @ Error detection Memory protection
and signal line noise f t . 8 f t . 3 f t . 2
Radiation Noise Test Results unctions : unctions : unctions :
. © ison Result )
Applied Voltage [—— X P o - Register test - Flash Memory CRC - RAM guard
1.0kV 0O ) - Oscillation frequency calculation - SFR guard
1.2kV O O test - RAM parity error (Special Function
1.4kV @) [e) - UART/SSIO/I?C test - ROM unused domain Register)
1.6kV X O - WDT test access
1.8kV X O - GPIO test
2.0kV X O - A/D converter test
*Distance from antenna to tested parts: 0cm  O: Normal operation X : Reset -D /A converter test
- Operating temperature : —40°C to +105°C - Analog multi plexer test
Detects
3. In-house fab system ensures stable, long-term supply malfunctions due to
LAPIS Semiconductor|Miyagi Peripheral circuit memory data error SFR/RAM
diagnosis and ROM invalid erroneous write
detects faults access prevention

- Wafer process

- Wafer process
- Assembly/Testing process

High reliability, long-term stable supply, rapid delivery, quick support
Memory Series

ROHM supports product development, from legacy DRAM that meets long-term needs
for stable supply to non-volatile FERAM memory capable of fast write speed (150ns) TSOP(I)54 TQFP100
and up to 10 trillion rewrites.

Volatile Memory |

Non-volatile Memory

@ SDRAM @ DDR3 (Under Development) @ EEPROM
16MB to 256MB 1GB [2C/Microwire/SPI, ultra-compact WL-CSP, Plug & Play, 1KB to 1MB
@ FIFO memory @ FeRAM
26MB Parallel/SPI/I:C, 32KB to 2MB
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Multiple communication solutions that
meet various needs for communication
distance and data rate

Communication technologies are indispensable for achieving Smart Il ROHM Communication Solutions
Communities that efficiently manage and control various infrastructures.
The ROHM Group offers a variety of wireless communication technologies,
ranging from wireless LAN and Bluetooth to sub-GHz (specified low power 100 ROF
radio) protocols such as Wi-SN and EnOcean, as well as the newly added
LPWA standard. In addition, HD-PLC compliant communication IC
technology is available that is widely expected to be adopted for power
line communication, making it possible to supply optimized solutions
tailored to meet the varying demands for data rate and communication
distance.

1000 —— - L

ROHM

N ROAN] }
\ /

-~ UPs ————
)
Bluetooth® L
[IGS]

0.01

Data Transfer Speed (Mbps)

0.001
m 10m 100m 1km 10km

Communication Distance

Class-leading low power consumption, receiving sensitivity, and stable transmission power contribute to improved communication reliability

Specified Low Power Wireless Communication LSIs

LAPIS Semiconductor's broad lineup includes LSIs for wireless stations (429MHz, 920MHz) for telemetry, tele-controls, and data
transfer, as well as for specified low-power wireless stations (426MHz) in security systems. And in addition to compliance with
various specifications such as Japan’s Radio Law, superior transmission/reception characteristics make it possible to configure
stable, high reliability wireless networks.

WQFN40

@ High reliability communication range with minimal temperature dependence, reception sensitivity voltage, and transmission power
@ The ML7396 family utilizes an FEC function that further improves on its already excellent sensitivity characteristics
@ Adopting a high-efficiency PA enables output up to 13dBm and reduce current consumption during transmission

Minimal Temperature Dependence Ensures Stable Communication Year-round

Tx Power vs. Temperature Rx Sensitivity vs. Temperature
16 -0
15 [ 92
14 =
- i E _g5
= R & 96
gé/ 13 \ g E —08 |
S 2r £ -100 |
€t 2 02}
= 104 b ~
10 -106 v
9 -108
gl ol
—40 -30 20 10 0 10 20 30 40 50 60 70 80 90 40 -30 =20 10 0 10 20 30 40 50 60 70 80 90
Temperature(°C) Temperature(°C)
Block Diagram
Frequency : 750MHz to 1GHz 4 Monitor Analog RSSI/temperature monitoring function

Tx power : Up to 13dBm
Binary (G) FSK : Up to 400kbps Antenna 1 Antenna 2

digital monitoring also possible)

RSSI Detection

ML7396
[ ’ . g s

Filter — tlF Demod | H
L » "‘ PHY || HosT \ Pg’crgsrg:)r

- (FEC) || WF
Control Register Serial I/F

Supports 2 diversity r ___ - 1|
Filter —

Compatible with 1mW/10mW/20mwW Reguiator| |

— MOoD
regulator output \
Low Phase Noise VCO: 36MHz
—66dBm/100kHz at 2MHz separation 0SC

Supports IEEE802.15.4g
Optional Functions

- FEC coding

SREILELIANN - Autorck support

- Address filtering

Allows frequency setting between

ROHM Products Catalog for INDUSTRIAL| 42 |



Featured Products

Middle range communication - Low power consumption

Wi-SUN Communication Modules

International wireless communication standard Wi-SUN (Wireless Smart Utility Network), which has attracted
significant attention in recent years among the 920MHz specified low power wireless band, features advantages

BP35A1 BP35C0 BP35C2

such as low power consumption and long communication range, making it ideal for smart communities (i.e.

smart meters, transportation infrastructure) as well as the M2M and loT markets.

@ LAPIS Semiconductor LSIs deliver class-leading reception sensitivity

@ ARIB STD-T108 compliant, Radio Law certified

@ Compatible with international wireless communication standard Wi-SUN
(Wireless Smart Utility Network)

@ Pre-adjusted transmission power

@ Middle range (under 1km) communication enabled using the 920MHz band

Application Example

HAN:
Home Area Network

=7 ECHONET Lite o
e TP Lighting S N
/. orage
i Sl e m e
b —
Power Company Smart Meter
B Route HAN/E-HAN
s Slave Master End Relay Sleeping
device device device
BP35A1
(B Route Stack) © O
BP35C0/C2 @]
(HAN Dual Stack) * © HAN
BP 35C0-EHAN * O O C C
(Enhanced HAN Stack) E-HAN HAN E-HAN E-HAN

kSeparate verification required

Coming Soon!

Built-in MCU Enables Support for Various HEMS Devices

Software Stack Structure Block

HEMS equipment, etc.
Application Layer

C ECHONET Lite
o

—

Ex: Air Conditioner

API (Command) Wi-SUN-compatible
Wi-SUN Security (PANA) firmware

Wi-SUN UDP Transport Layer (TCP)

Wi-SUN IPv6/ICMPv6 Network Layer
Wi-SUN Adaptation Layer 6LowPAN
Wi-SUN MAC Layer IEEE802.15.4/4e

BP35A1

Class-leading Reception Sensitivity

Antenna

L

LAPIS

ML7416
(RF-IC + MCU)

T LAPIS Semiconductor LSI

provides class-leading

reception sensitivity for
superior communication
quality

BP35C0

Battery-free wireless communication technology

EnOcean® Communication Modules =

"

< 4‘%.

USB 400J

STM 431J STM 400J

N

PTM 210J o
<

These wireless communication modules combine energy harvesting (environmental power generation) with ultra-low-power communication technology, making it possible to configure loT
solutions without batteries or wires. Since wiring is not needed, sensors to detect equipment status and other important factors can be introduced without major modifications.

@ Built-in antenna; Japan Radio Law certified
@ Maintenance-free (no power supply required)
@ Compliant with international standards
(ISO/IEC 14543-3-11)
@ Modular configuration eliminates the need for high frequency design

Broad Lineup Ranges from Energy Harvester to
Receiver Dongles

Wireless transmission enabled using self-generated power

Easily achieve energy harvesting and wireless operation with all-in-one modules

Power & Ultra-low
generation + SeNsor 4 power wireless
ﬁ No battery required communication

M

= 3

Power generated with Wirelessly transmits PTM 210J
a push of a button switch presses (Switch module)
‘f-_'!! - l Temperatur Temperature data M
femperature
+ sensor + periodically sent wirelessly |
Electricity generated from light STM 431

using the built-in capacitor  Can be combined with a humidity sensor (Temperature sensor module)

Wirelessly transmits
magnetic contact status

== - 4 Vemelocomat g
sensor (door open/closed)

Electricity generated from light STI
using the built-in capacitor (Open/close sensor module)

=
5
g
e

Application Example

Machine Room

Temperature Sensor
Temperature Sensor

Open/Close Sensor

Temperature Sensor
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Eliminates the need for noise designs

High EMI Tolerance Ground Sense Operational Amplifiers

ROHM developed the BA8290xYxx-C series by leveraging original analog technologies covering circuit design, layout and processes. The result is breakthrough noise tolerance
that limits output voltage fluctuations across all frequency bands to less than +1% (vs +3.5% to +10% with conventional products). They can be installed at the rear stage of
devices such as sensors that output minute signals to minimize the effects of noise during signal amplification. This eliminates the need for noise designs (i.e. using filters),
contributing to greater reliability while reducing development load.

Industry-leading* EMI Tolerance

High EMC immunity is achieved by implementing a thorough review of all
circuits, layouts, and processes. As a result, filters and shields used for EMI
countermeasures are no longer required, reducing design load considerably.

Maintains the Same Overall Performance

The same performance as conventional op amps is ensured, allowing for
easy, worry-free replacement.

Conforms to Global Reliability Standards
AEC-Q100 qualified

Radio Emission Test Based on IS0 11452-2

20 ¢ 1
[Competitor Product C ACompetor Product B~ _

Built-in EMI filter
Circuit circuit

Circuit- E
coordinated JRSHEPAS
process

=580
Analog layout 2

optimized for
noise suppression

Layout Process

5.40

100 Frequency(MHz) 1,000

> : ROHM October 2018 study

Optimized for oscillation/shock detection

Higher-g range(+32g) 3-Axis Accelerometer

¢ : gravitational acceleration(m/s?)

@ Compact accelerometer supports up to 32g
@ Signal bandwidth for X and Y axes is 8kHz, 5.1kHz for Z axis (both -3d8)
@ Output data rate : 25.6kHz (Max.)

Compact Package

o &

App"catlons 2x2x0.9mm (LGA) 3x3x0.9mm (LGA)
@ Vibration monitoring for motors, frequency
analysis, abnormality detection
Specifications
Parameter Unit KX222-1054/KX224-1053 Conditions
User-selectable full-scale
Range g +8, +16, +32 output range
Frequency Spectrum (Normal Rotation) Frequency Spectrum (Eccentric Rotation) Sensitivity counts, /g 4096. 2048, 1024 16bit
80 80 ’ ’
g 64 g 6 0g Offset vs. Temp. mg/°C 0.5 —40°C to +85°C
= 3
2 2 ( D Sensitivity vs. Temp. %/°C 0.01 —40°C to +85°C
T 48 [
g 8 Signal Bandwidth Hz 8000(xy), 5100(2) -3dB
< 32 2 3
g g 0.781 to 25600
i 16 § 16 Output Data Rate (ODR) Hz (Default: 50)
Non-Linearity % of FS 0.6 % of full scale output
0 50 100 150 200 0 50 100 150 200
Frequency(Hz) Frequency(Hz) Cross-Axis Sensitivity % 2.0
Block Diagram Noise JLg/\Hz 630 0DR=50Hz, LPF=0DR/2
12C Communication Rate| MHz 3.4 Max.
- 2048 byte FIFO/FILO buffer o
o e SPI Communication Rate| MHz 10 Max.
detection, device-orientation,
pmpler 06 wake-up etection, Power Supply v 1.7110 3.60
ccel
- o 145 High resolution(RES = 1)
Aecel Digital Engine Current Consumption | LA 10 Low power(RES = 0)
and Buffer
0.9 Standby

VoD

GND  10_VDD nCs

SCL  ADDR TRIG

INT1  INT2

% Unless otherwise specified, the above values are typical.
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Featured Products

Enables Contactless monitoring of high-side current in high voltage applications

! Gontactless Current Sensor

ROHM's current sensor utilizes MI technology to provide 100x the sensitivity of conventional Hall sensors, making it possible
to directly detect the magnetic field generated from current flowing through the substrate wiring. This eliminates the need to
draw current within the IC package, enabling completely non-contact measurement that significantly reduces power loss. In
addition, the IC itself can be operated with low power consumption, making it ideal for battery-driven applications.

VQFN20QV3535
(3.5%3.5, H=Max.1.0)

T Applications

@ Ultra-high sensitivity MI sensor technology @ Power meters, solar power systems, power storage equipment
@ Non-contact design significantly reduces power loss

@ Contactless current sensing minimizes power loss

@ Cancels random disturbance magnetic fields, eliminating the need for shields

@ Current measurement range: =50A (evaluated with ROHM substrate)

Ultra-high Sensitivity Ml Sensor Technology and High Sensitivity Ml Sensor Achieves Minimal Power
Current Sensor Structure Loss and Power Consumption
Hall current sensor MI current sensor 200 Power Consumption Comparison
Hall M Hc power consumption
all sensor sensor [ Power loss due to current draw into package
Board wiring Distance x14 § . Power loss at shunt resistor
0 5mm (Magnetic field 1/42) £ 100
3
Current Current
Sensitivity x100
—
Competitor Conventional Shunt ROHM
Hall sensor sensitivity : 1.3mV/mT MI sensor sensitivity : 133mV/mT Product Resistor + Amplifier

MI sensing technology enables current detection without Contactless minimizes power loss
drawing current into the package Achieves breakthrough low power consumption

Conditions : Conduction Current=10A, Shunt Resistance=1mQ

Input Magnetic Field Current Operating
Part No. Supply Voltage | - agnetic Field Sensitivity Consumption I/F Temperature Package
v () (HT/LSB) (uA) o) (mm)
BM14270MUV-LB 271055 £280 0.045 70 PC | —40to-+125 | VAFN20QV3535
3.5%3.5, H=Max.1.0
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Note: Package is JEDEC code. () : ROHM Package.

For 4-wire analog resistive film type touchscreens

2-point Touchscreen Controller IC

This controller enables 1- or 2-point touch detection while maintaining the advantages of resistive touchscreens (i.e. water resistance, allows the use of gloves).

@ Enables 2-point touch and gesture recognition in existing 4-wire analog resistive touchscreen systems
@ The expanded lineup includes models with built-in CPU, an AFE type, and a 1-point controller IC

Conversion System

1-point (button input)
menu operation

Existing controllers can
only detect a single point

In existing 4-wire analog resistive touchscreens, voltage is supplied in the
X direction to measure the Y coordinate and supplied voltage in the Y
direction to measure X, providing one-point touch detection for each set of
measured values.

ROHM’s 2-Point Touchscreen Controller System

ROHM ICs enable intuitive

gesture input (2-point) even with
resistive panels

Block Diagram

Connects to conventional
4-wire analog resistive

touchscreens
Serial I/F

reads both 2-point coordinates
and gesture detection

Touchscreen

]

Compatible with
3V single power supplies

Ultra-low standby current possible with
external digital power supply

Configure touch switches featuring high sensitivity and noise resistance

Capacitive Switch Controller ICs

Original user interface control technology is utilized to develop electrostatic switch controller ICs that deliver high sensitivity
and class-leading noise resistance. Also, incorporating intermittent operation helps to reduce power consumption. Replacing
mechanical switches in industrial equipment with ROHM's electrostatic switches makes it possible to increase resistance to

wear and dust while improving design flexibility.

Class-Leading Noise Immunity

-

Capacitive

|IEC 61000-4-6 equivalent

Criterion : No malfunctions

Sine Wave
0.110 2MHz (1KHz steps) T““;S;%’;’;z"e'
210 80MHz (10KHz steps)

J_L Amplitude: 20V (+10V) 1
.

Function Generator

' Noise Immunity
ROHM

Product
Easy noise compliance L3V =10V

Strong Noise Immunity Makes High-Sensitivity Detection Possible

Overlay Thickness (Acrylic Plate)

Conventional
Product ROHM

Improved design versatility supports
\ even curved surfaces

10mm 15mm
A

Overlay Thickness

High Sensitivity

1T [T [ I
/

Electrodes

/

VQFN28 VQFN20
(VQFN028V5050) (VQFN020V4040)
VQFN24
(VQFN024V4040)
Block Diagram
Vo (Sensor)
el BU21170: 5¢h
i l { 1002 | Ao BU21072: 10ch
= BU21078: 12ch
I I 1005 | - BU21077: 8ch
= = = BU21079: 8ch
Single power POR = BU21180: 20ch

supply operation 0sC
Touch!
1080 AFE_ONT °° STFSEM B SINO-9
- L oV
»

Electrode (PCB)

WDTR

MPU

PROR
WRAM e (LED)

HI‘/}FS‘ BU21170: 5¢h
LEDDRY V' BU21072: 6¢ch
BU21078: 8ch
BU21077: -
BU21079: —
BU21180: —

SIND-5

PWM-CNT
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80V voltage process supports up to 16 cells in series

Lithium-lon Battery Monitoring LSI Series

High-density li-ion batteries are expected to be adopted in electric bicycles, power storage devices, and the like,

making it necessary to meet the demands of high voltage systems in order to increase battery capacity and achieve

a common platform. LAPIS Semiconductor battery monitoring LSIs utilize market-proven mixed signal circuit

technology and high voltage processes to achieve class-leading cell voltage measurement accuracy and low current

consumption in multicell industrial applications, contributing to greater miniaturization and reliability.

Class-leading low current consumption

During Operation

Battery monitoring LSIs for electric tools and bicycles
contribute to greater system energy savings by reducing
operating current consumption to a class-leading 25.ZA (typ.).
In Power Down Mode

Achieves a current consumption of 0.1LA (typ.), the lowest in
its class. This minimizes the impact on battery capacity and
prevents unnecessary drain, even during long-term storage.

Class-leading voltage measurement
accuracy maximizes usable charge capacity
ROHM LSis for electrical storage systems feature a
class-leading cell voltage measurement accuracy of +10mV.
This makes it possible to measure the voltage of each cell in a
battery pack with high precision, maximizing battery capacity.

(C-CV Charge Characteristics
(ML5239 Voltage Measurement Accuracy: +10mV)

Cell Voltage

Best Case

+10mV overcharge 4.25V S

threshold accuracy 4.24V

4230 |-+& g /5
+50mV overcharge H 2 Worst Case (+10mV
threshold accuracy 4.20V [ ---F---- @F------ /. (1omv

measurement accuracy)

4

4.15V

Worst Case (150m' '

The charge capacity will vary depending on
voltage measurement accuracy

Charge Capacity

LQFP32

TQFP44

Equipped with high-side NMOSFET drive,
cell balancing, and other functions

Multiple functions, including cell voltage/current/temperature
measurement and detection, cell balancing, and high-side
NMOSFET drive, are built into a single LSI. This reduces the
number of external parts, contributing to increased system
miniaturization and development efficiency.

NMOSFET FUSE
Ty S
(D Compatible with high side NMOS-FET

(@ Reduces MCU load

\

Battery

Li-lon Batteries

W
v
=

(@Supports up to 14 cells in series
(3Built-in AD converter

@Multiple protection functions

w

Supports 4 to 6 cells in series

Energy Storage Element (EDLC) Cell Balancing IC

This monolithic IC with cell balancing functionality improves the stability and life of EDLCs (Electric Double Layer

Capacitors), which are expected to expand the market for energy regeneration and instantaneous countermeasures. This

makes it easy to configure a simple, compact, high reliability EDLC system without the need to worry about variations in
individual components that make up conventional discrete solutions. And besides cell balancing functionality for up to 6
cells, multiple ICs can be connected in series to support additional cells in larger voltage applications.

Multiple protection functions are built in, including short-circuit detection, Miller clamp, and gate monitoring.

Block Diagram

Power Supply Board for Evaluation

HTSSOP-B30

BD14000EFV-EVK-001

M Simple single-chip design

Discrete BD14000EFV-C

( Self-contained EDLC balancing function

(@ Supports 4 to 6 cells connected in series

(® Shunt resistor method provides simple
cell balancing operation =

(@) Adjustable detection voltage ensures
compatibility with a variety of EDLC
output voltages
(2.4t0 3.1V in 0.1V steps)

(® Multi-stage IC connection possible, =
enabling easy scalability

(® Reliable control/over-voltage detection
function More secure self-diagnostic

function
® 6 EDLCs in series 1

VREG. '9'
= I
OVLOSEL
VSETO @ Detection voltage
VSET1 setting pin
CONTROL VSET2
BLOCK
Cell
Voltage
Monitor
(Full charge)

e @ Cell balancing

poma

4 Cell

[}
[
+  Balancer
‘\Control 0

cae?

® Input-output I/F:
To the lower

balancing IC,
MCU, etc.

ON/OFF
Control

@ Cell balancing block
(shunt resistor method)

Overvoltage detection control

H

*‘Comparatorﬂ 8

My FETX6
' Resistorx6

- ' 1 chip Icx1
' Resistorx6

| 38ssmaller

Mounting Area

AN Simple 1 chip
t A )

bemm‘ design

- More external parts sy A|| required functions in 1 chip
- Larger mounting area == 38% smaller board space

- Insufficient detection === Significantly improved detection
functions capability (i.e. overcurrent)

M Easy scalability

Adjustable detection voltage +—
Jp S
2.4 10 3.1V (0.1v steps) 1 BDT4000ERV-C
Accuracy : +1% (Ta=+25°C) I:
Supports a variety of EDLCs T BD14000ER-C

BD14000EFV-C

24V 2.8V 3.0V

T
Stackable - connect multiple ICs in series @iRsmmn’
T

TIHT]

BD14000EFV-C
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Optimized for predicting the remaining charge of large capacity li-ion batteries
Under

~=| Goulomb Counter IC for Energy Storage Systems

Features include a 16bit AZADC, high accuracy op amp, and current integration logic circuit, making it possible to
integrate the charge/discharge current in 2000V class applications with high accuracy.

$SOP-B20
Broad Current Measurement Accuracy Four Advantages
Current Integration Accuracy Temperature Characteristics Current Measurement Resolution
2 High accuracy
Gain setting x5 x25 x51 - Current reading accuracy : +1% (temperature included)
1 I s =
Ampllfler(#r:nput range| 400 +80 +40 ( High-speed sampling N Continuity
g . 4kHz sampling Improved SOC  Constant monitoring usi
S — . ) " . onstant monitoring using
50 — Maximum mf:)s”’ed aurent| o000 | x00 | 200 - 32x over-sampling (128kHz, 7.81.sec.) Estimation dedicated hardware
w L ) « Low consumption mode
Amplifier input voltage LSB
1 W) 1873 275 135 Various monitoring functions
Amplifier input curentLSB|  g¢ o6 13.73 6.73 - Weak amp signal - Configurable current alarm
o (mA) - Charge/discharge cycle count - Total voltage monitor
10 10 ona(OC)SO 5060 *When detection resistance = 0.2mQ - Relax State output
Block Diagram
Shunt resistance detection type 5v i
" VREF2S  AWPOUT
Supports both shunt : SPI interface
resistance and current VREF25 (selectable CRC)
sensor detection methods
‘\/7

Current INN
/ Sensor
] Data Register i il
M Selectable operational High accuracy oscillator

ifier gai e, (external clock not necessary)
Both shunt resistance amplifier gain DGND
detection type and current (x5/x25/x51)

sensor detection type
functions

Current
Sensor

]

Voltage monitoring function
after time division

I

Applications

@ Power storage systems

@ Backup battery systems

@ Uninterruptible Power Supplies (UPS)

@ Automated guided vehicles (AGV), robots, drones
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ICs
Power Management

Linear Regulators

Standard Regulators (3-Terminal Regulators)
35V Rating, 1A Output 3-Terminal Regulators

Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

. q Output Voltage |  Output Circuit | Temperature | Safety Operation | Over-Current
Type Wlitinum (REdiig Outputo)/oltage Precision Current Current Protection |Region Restriction Protection Package
(%) (A) (mA) Circuit Circuit Circuit
BA178xx type 35 5/6/7/8/9/10/12/15/18/20/24 +4 1 4.5 v v v ¥8§§gg§-3/
35V Rating, 500mA Output 3-Terminal Regulators
. q Output Voltage Output Circuit Temperature | Safety Operation | Over-Current
Type Raxmnmigaiing Outpu}\))/oltage Precision Current Current Protection |Region Restriction Protection Package
(%) (A) (mA) Circuit Circuit Circuit
TO220CP-3/
BA178MXxX type 35 5/6/7/8/9/10/12/15/18/20/24 +4 0.5 4.5 v v v T0252-3
15V Rating, 1A Output LDO Regulator
Part No. Maximum Rating Output Voltage Qutput Voltage Precision | Output Current Adjust Pin Current Saturation Voltage Protection Gircuit Package
v (%) [ (UA) v)
) Over-Current/
BA1117FP 15 Variable +1 1 60 1.2(lo=1A) Ternperature TO252-3

Single-Output LDO Regulators

Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

50V Rating, 500mA Output, LDO Regulators

50V Rating, Low Quiescent, 200mA Output, LDO Regulators

- Output | Saturation Voltage |  Circuit Operating
Part No. Inroié Vel itzeso Cluizuti Veliizege)| @uigputi Volt(g/g)e IFicion Current :lo=200mA Current Temperature Protection Circuit Package
i (A) (\] (A (o)
BD357xYxxx-M 4'5(\}2%%%()3‘3) Saﬁfgb% s 1950 0250 30 —40t0 +125 ?;;’%‘r’;e'r‘g $8§§§g§
series 5.5 10 36.0(5.0) 2.81012.0 (Ta=—40to ) -25(5.0)(Variable) peratul HRP5

Type

BD7xXL5FP-C series

4.17 to 45.0(3.3)/
5.6 to 45.0(5.0)

Input Voltage
V)

Output Voltage | Output Voltage Precision |Output Current
v Y (

50V Rating, Low Quiescent, 500mA Output, LDO Regulators

+2 0 3)/ _ Over-Current/ ~

45V Rating, Low Quiescent, 500mA Output, LDO Regulators

Saturation Voltage
LA)

Circuit Current | Operating
¢

Protection

Temperature
C) Circuit

Output Output Voltage Output | Saturation Voltage |  Circuit Operating q Automotive
Part No. Input(\\/lt))ltage Voltage Precision Current : 1o=200mA Current Temperature Prgitrs;:)n Package Grade
) (%) A V) (HA) (C) AEC-Q100
BD7xxL2EFJ-C series/ HTSOP-J8/
. 4.37 to 45.0(3.3)/ +2 0.4(5.0)/ Over-Current/
BD7xxXL2FP-C series/ 3.3/5.0 . 0.2 6.0 —40to +125 TO252-3/ YES
5.8 t0 45.0(5.0, a=—40to +125°C) 0.6(3.3) Temperature
BD7XXL2FP3-C sres 60 (" ) ©9) > SOT223-4

Package

Automotive Grade
AEC-Q100

BD4xxM5 type/
BD4xxM5W type

4.0 t0 42.03.3)/
5.5 t0 42.0(5.0)

45V Rating, Low Quiescent, 200mA

BD4xXM2 tye/ | 391042063/ | g4 2 o
BD4xxM2W type 5.5 to 42.0(5.0) 979 (Tj=—40 to +150°C) -

36V Rating, 300mA Output, LDO Regulator

0.25(10=300mA)(3.3)/
0.2(10=300mA)(5.0)

+2
(Ti=—40to +150°C) 38

tput, LDO Regulators

0.2(lo=100mA)(3.3)/
0.16(lo=100mA)(5.0)

—40 to +150

Over-Current/
Temperature

TO252-3/
TO263-3/
TO263-5/
TO252-J5

Over-Current/ | HTSOP-J8/

YES

35V Rating, 2A Output, LDO Regulators

Part No Input Voltage | Output Voltage | Output Voltage Precision | Output Current | Saturation Voltage | Circuit Current | Operating Temperature |  Protection Rl Automotive Grade
) V) V) (%) (A) V) (mA) (C) Circuit 9 AEC-Q100
+2 0.2 Over-Current/ _
BD3650FP-M 561030.0 (Ta=—40 to +125°C) (10=200mA) 05 4010 +125 | o ol rature | 1029273 YES

Part No. Input(\\/;))ltage Outpu?\))/oltage Output Vo?;gi Precision Outpu(tAC)urrent Bias( g:;rent Saturation Voltage Protection Gircuit Package
X 0.45 Overvoltage/
BAXxDDOT series 31025 1.5/1.8/2.5/3.0/3.3/5.0/9.0/12.0/16.0 +1.0 2.0 0.9 (lo=2A) Over-Current/Temperature | TO220FP-3
35V Rating, 2A Output, LDO
) Variable 1.5 to 16.0/ 0.45 Overvoltage/ TO220FP-5/
BAXXDDOW series 3to25 1.5/1.8/2.5/3.0/3.3/5.0/9.0/12.0/16.0 1.0 20 09 (l0=2A) Over-Current/Temperature | HRP5
4.01032.0 .
. Variable 1.5 to 16.0/
. (Variable 1.5 to 16.0/ _ Over-Current/ HRP5/
BDxxFDOWHFP series| '35 16 3.0jvo -1 to 1.5/1.8/2.5/3.0/3.3/5.0/8.0/ +1.0 2.0 05 0.4(lo=1A) Temperature T0263-5
32.0(3.3 to 16.0) 9.0/12.0/15.0/16.0
35V Rating, 1A Output, L! Regulators
) 3.0/3.3/5.0/6.0/7.0/8.0/9.0/ 0.30 Overvoltage/ TO220FP-3/
BAXXCCO series 41025 10.0/12.0/15.0 2.0 1.0 25 (lo=0.5A) Over-Current/Temperature | T0252-3
. 9.0 to 26.5(8)/ 0.30 Over-Current/ .
BDxXCOAFPS series 10.0to 26.50) 8/9 +1.0 1.0 0.6 (l0=0.5A) Temperature TO2528-3
—(3.3)/
N 4.3 to 26.5(3.3)/ Over-Current/ .
BDxxFCOFP scries 6.0 0 26.5(5.0) 3.3/5.0 +1.0 1.0 0.6 (Ioti.g%A) Temperature TO252-3
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Linear Regulators

Single-output LDO Regulators Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.
35V Rating, 1A Output, LDO Regulators with Shutdown Switch
Output Voltage | Output A 4 .
Input Volt Output Volt o Bias C t Saturation Volt: Protect
T npu (V()) age u pu(v)o age Precolsmn Current |as(m:;ren atura |?Vn) oltage rgireé:u;?n Fretegs
(%) (A)
4.0 to 26.5(Variable/3)/
4.3 10 26.5(3.3)/
6.0 to 26.5(5)/
7.0 to 26.5(8)/ .
Variable/ —(3.3/
8.0 to 26.5(7)/ Over-Current/ TO252-5/
BDxxFCOW type 9.0 to 26.5(8)/ S(g%%/gg//$20631%/%0/ +1 1.0 05 (Io—O(:ISSA) Temperature HTSOP-J8
10.0 to 26.5(9)/ W00 0715, =0
11.0 to 26.5(10)/
13.0 to 26.5(12)/
16.0 to 26.5(15)
Variable 3.0 to 15.0/ Overvoltage/
0.3 TO220FP-5/
BAXxXCCOW type 41025 3.0/3.3/5.0/6.0/7.0/8.0/9.0/ +2 1.0 25 - Over-Current/
” 10.0/12.0 (10=0.5A) Temperature TO252-5
4.0 to 26.5(Variable)/ Variable 3.0 to 15.0/ —(3.3)/ Over-C t/ TO252-5/
BDxxCOAW type 4.3 t0 26.5(3.3)/ ariabje 8.2 1o 15. +1 1.0 0.5 03 ver-Curren -
6.0 0 26.5(5.0) 3.3/5.0 (10=0.5A) Temperature TO220CP-V5
35V Rating, utput, LDO Regulators
tput Volt . . . Automoti
Type Input(\\//;)ltage Outpu:\))/oltage OuFPr:ci sioor?ge Blas( n?x;rent Saturation Voltage Pl'gre:t!?n Package ugggelve
(%) reut AEC-Q100
4.3 t0 26.5(3.3)/ .
+3 —@3.3) ) T0252-3/
BDxxCOA type 6.0t026.5(.0¢ 3.3/5.0/8.0/9.0 (Ta=—40 to 1.0 05 03 Over-Current/ | | o, YES
9.0 to 26.5(8.0)/ +125°C) (10=500mA) Temperature T0263-3
10.0 to 26.5(9.0) =
35V Rating, put, LDO Regulators w
=3 0.3 Over-Current/
BDOOCOAWFPS-M 4.0 to 26.5 Variable 3.0 to 15.0 Ui:;g%;o 1.0 0.5 (10=500mA) Temperature TO252S-55 YES
4.0 to 26.5(Variable 1.0 to 15.0)/
4.3 t0 26.5(3.3)/ . +3 —(3.3)/ N TO252-5/
BDxxCOAW type 6.0 0 26.5(5.0)/ Vagaé’/'g 3 /'g 3391 3.0/ (Ta=—40 to 1.0 05 03 ?;ﬁ]’pi‘r‘;z'r‘;/ HRPS/ YES
9.0 to 26.5(8.0)/ R +125°C) (lo=500mA) TO263-5

10.0 to 26.5(9.0)

35V Rating, 300mA Output, LDO Regulator with Shutdown Switch

Output Voltage Output

Input Voltage Output Voltage = Bias Current Saturation Voltage Protection
Type Precision Current o Package
V) V) (%) ) (mA) Circuit
. 0.3 Overvoltage/
BA3662CP-V5 41025 Variable 3.0 to 15.0 +2 (10=0.28) Over-CurntTemporature | TO220CP-V5

30V Rating, 100mA Output, LDO Regulators * Vo is Output Voltage/Unit : V

V)/ 1 Over-Current/ ~

30V Rating, 100mA Output, LDO Regulators with Shutdown Switch *vo is output Voltage/unit : v

Type Input (\\I/z))ltage Outpu}\))loltage Oug;%%?cl)t:ge g&:i?"_"tt Bias( gx;rent Saturatigz Voltage Prg;:eé::ii;)n Package ":’E%'-;E%:’:
BD50FA1MG-M Vo+31025 5 +1 0.1 05 (lo=1 o A ?Z;’p‘;‘:;i’r‘;/ SSOP5 YES

P Input (\\I/)oltage Outpu}\))loltage Oug:,l%/iu\%%t:ge g&:%ft Bias( gx;rent Saturatit()\?) Voltage Prg}zﬁii;’" Package
BDOOFAIWEFS o512 o, Ao | 00| oy | Gt wmsorss

18V Rating, 1.5A Output, LDO Regulators

1.5/1.8/2.5/3.0/3.3/5.0/6.0/ 0. Over-Current/

18V Rating, 1.5A Output, LDO Regulator with Shutdown Switc
18V Rating, 1A Output, LDO Regulators
1.5/1.8/2.5/3.0/3.3/5.0/6.0/ 0.5(Vour=6.0V)/ 0.3 Over-Ci it/ TO252-3/
BAXKBCO e
18V Rating, 1A Output, LDO Regulators with Shutdown Switch

Variable 1.5 to 12.0/
1.5/1.8/2.5/3.0/3.3/5.0/
6.0/7.0/8.0/9.0/10.0

0.5(Vo=6.0)/
0.5(Vour<7.0V)/
0.6(Vour=7.0V)

0.3
(lo=200mA)

TO252-5/
TO220FP-5

Over-Current/
Temperature

BAxxBCOW type 3to 16

15V Rating, 1A Output, LDO Regulators with Shutdown Switch

Part No. Output Voltage Output q Saturation q Automotive
- Input (\\/;)) ltage Outpu'z\))/oltage Precision Current Blas(r(r‘;xl)'rent Voltage Prg}f‘fl}i'fn Package Grade
Consumer Automotive Grade Products (%) (A) V) AEC-Q100
Variable 1.5 to 13.0/ +1/+3 Over-
BDxxGCOWEFJ | BDXXGCOMEFI-M | ;515140 | 1.51.8/253.0/33/50/ |(Ta=—40to +105C)| 1.0 06 Current/ | HTSOP-J8 —/VES
(lo=1A)
series series 6.0/7.0/8.0/9.0/10.0/12.0 | <Automotive Grade Products> = Temperature

15V Rating, 1A Output, Variable Output/Fixed Output LDO Regulat

Output Voltage . Saturation .
Input Voltage Output Voltage fof Output Current| Bias Current Protection
Part No. v v Precision ® (mA) Voltage Circuit Package
(%) V)
Variable 1.5 to 13.0/
1/+3 0.6 Over-Current/
BDxxGCOMEFJ-LB series 45t014.0 1.5/1.8/2.5/3.0/3.3/5.0/ - . 1.0 0.6 . HTSOP-J8
6.0/7.0/8.0/9.0/10.0/12.0 (Ta=—40 to +105°C) (lo=1A) Temperature
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ICs
Power Management

Single-Output LDO Regulators Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

15V Rating, 500mA Output, LDO Regulators with Shutdown Switch

Consumer Automotive Grade Products ) () (%) (A) (it (V) Qi AEC-Q100
Variable 1.5 to 13.0/ +1(Ta=25°C)/+3 y
BDxxGASWEFJ | BDXxxGASMEFJ-M | 4 5 140 1.5/1.8/2.5/3.0/3.3/5.0/ (Ta=—40to +105°C) | 0.5 0.6 | _g(')% A 2;‘:1' 2;‘;3’;;/ HTSOP-J8 —/YES
S3ED SIED 6.0/7.0/8.0/9.0/10.0/12.0 | <Automotive Grade Products> (10=500mA) P
15V Rating, 300mA Output, Variable Output/Fixed Output LDO Regulators
Input Output Voltage A Saturation .
Output Volt s Output Current | Bias Current Protecti
Part No. Vogia)ge u puMo age Pre(c;%s)lon u pu( A)u"en |as( mx;ren Voggge rgi?cuil;m Package
Variable 1.5 to 13.0/
+1/+3 0.6 Over-Current/
BDxXGA5SMEFJ-LB series 4510 14.0 1.5/1.8/2.5/3.0/3.3/5.0/ . . 0.5 0.6 . HTSOP-J8
6.0/7.0/8.0/9.0/10.0/12.0 (Ta=—40to +105°C) (lo=500mA) Temperature
15V Rating, 30 utput, LDO Regulators with Shutdown Switch
Variable 1.5 to 13.0/
X 0.6 Over-Current/ | HTSOP-J8/
BDXXGA3W series 451014.0 1.5/1.8/2.5/3.0/3.3/5.0/ +1 0.3 0.6 (l0=300mA) | Temperature | VSONOO8X2030

6.0/7.0/8.0/9.0/10.0/12.0

Input Output Voltage Output | . Saturation q Automotive
Part No. Voltage Outpu}\))/oltage Precision Current Bms(g:;rent Voltage Prg}reccl}iltcn Package Grade
\%) (%) (A AEC-Q100
Variable 1.5 to 13.0/ +3 0.6 Over-Current/
BDXxXGA3MEFJ-M series 4510 14.0 1.5/1.8/2.5/3.0/3.3/5.0/ - 3 0.3 0.6 Pt - HTSOP-J8 YES
6.0/7.0/8.0/9.0/10.0/12.0 (Ta=—40 to +105°C) (10=300mA) Temperature

15V Rating, 300mA Output, Variable Output/Fixed Output LDO Regulators

Input Output Voltage . Saturation .
Part No. Voltage Outpu}\))loltage Precision Outpuz A(.;urrent Blas(r(r.?z;rent Voltage Prg:z:i'? n Package
V) (%) V)
Variable 1.5 to 13.0/ 43 0.6 Over-Current/
BDxxGA3MEFJ-LB series 4.5t014.0 1.5/1.8/2.5/3.0/3.3/5.0/ (Ta=—40 to +105%C) 0.3 0.6 (lo=300mA) Temperature HTSOP-J8

6.0/7.0/8.0/9.0/10.0/12.0

10V Rating, 1.5A Output, LDO Regulators with Shutdown Switch

Part No. Input fef Output A Saturation ; Automotive
. Voltage Outpuz\))loltage Output Vol?/g)e Precision uret Blas(rgxgrent Voltage Prg}s:cl}il:)n Package Grade
Consumer Automotive Grade Products © (A) (V) AEC-Q100
Variable 1.5 to 7.0/ +1(Ta=25"C)/+3
BDxxHCSWEFJ | BDxxHCSMEFJ-M | 4 54,5 1.5/1.8/2.5/3.0/ (Ta=—40 to +105°C) 15 06 06 Over-Current/ |\ rop g —/YES
series series 3.3/5.0/6.0/7.0 <Automotive Grade Products> (lo=1.54) Temperature

10V Rating, 1.5A Output, Variable Output/Fixed Output LDO Regulators

Input Output Voltage . Saturation .
Part No. Voltage Outpu}\))/oltage Precision Outpu} A(furrent Blas(rgzl)rrent Voltage Prgz)c:;;; n Package
V) (%) V)
(Variable 1.5 to 7.0)/ y
BDxxHC5SMEFJ-LB series 451080 15/1.8/2.5/3.0/ 1743 o6 Over-Current/ | | 150p. jg

(Ta=—40to +105°C) (lo=1.5A) Temperature

3.3/5.0/6.0/7.0
10V Rating, 1A Output, LDO Regulators with Shutdown Switch

Part No. Input e Output A Saturation : Automotive
Voltage Output Voltage Output Volts/ge Precision o Bias errent Voltage Pr(o;ect.l:)n Package Grade
Consumer Automotive Grade Products v (%) (A) (mA) (%) ucs AEC-Q100

Variable 0.8 to 7.0(Automotive Grade

BDxxHCOWEFJ BDxxHCOMEFJ-M | , 51080 Products Variable 1.5 to 7.0)/ (Ta=—40 to +105°C)
series series : . 1.5/1.8/2.5/3.0/3.3/ <Automotive Grade

5.0/6.0/7.0 Products>

10V Rating, 1A Output, Variable Output/Fixed Output LDO Regulators

+1(Ta=25"C)/+3

06
(lo=1A)

Over-Current/
Temperature

1.0 HTSOP-J8 —/YES

Input Output Voltage A Saturation .
Part No. Voltage Output\))/oltage Precision OUtpuE Ac)urrent Blas(gx;rent Voltage Prg};c:;ton Package
v (%) v
Variable 0.8 to 7.0
BDxXHCOMEFJ-LB series 451080 (Variable 1.5 to 7.0)/ 1/£3 06 Over-Current/ | oo 1g

(Ta=—40 to +105°C) (lo=1A) Temperature

1.5/1.8/2.5/3.0/3.3/5.0/6.0/7.0

10V Rating, 500mA Output, LDO Regulators with Shutdown Switch

Part No. Input s Output . Saturation . Automotive
. Voltage Outpuz\))loltage Output Vol'z‘;az)e Precision T B|as( gx;rent Voltage Prg}z;til;an Package Gt
Consumer Automotive Grade Products V) (A) V) AEC-Q100
Variable 1.5 to 7.0/ +1(Ta=25°C)/+3 y
BDxxHASWEFJ | BDxxHASMEFI-M | 451080 |  1.5/1.8/253.08.3 (Ta=—40 to +105C) 05 06 06 Over-Current/ | irqnp g —/YES
S SES 5.0/6.0/7.0 <Automotive Grade Products> (10=500mA) | Temperature

10V Rating, 500mA Output, Variable Output/Fixed Output LDO Regulators

Output Voltage

Saturation

Input

Protection

Part No. Voltage Outpu;\))/oltage Precision sz Acu"e"t Bias(rgx;rent Voltage Circuit Package
V) (%) V)
X Variable 1.5 to 7.0/ +1/£3 0.6 Over-Current/
BDxXHASMEFJ-LB series 451080 | 4 5/ 815 5/3.0/3.3/5.0/6.0/7.0 | (Ta=—40 to +105°C) 0.5 0.6 (10=500mA) | Temperature | H150P-J8

10V Rating, 300mA Output, LDO Regulators with Shutdown Switch

Part No. Input o Output . Saturation . Automotive
Voltage Output Voltage Output Volt;a/ge Precision QUi Bias C/li"em Voltage Pr(C:oFectll;)n Package Grade
Consumer Automotive Grade Products ) V) () (A) (Y (V) frout AEC-Q100
Variable 1.5 to 7.0/ +1(Ta=25°C)/+3 y
BDxxHASWEFJ | BDXXHASMEFI-M | 451050 | 1.51.8/2.53.0/3.3/ (Ta=—4010 +105C) | 03 06 06 Over-Current/ |\ rsop.jg | —/vES
series series 5.0/6.0/7.0 <Automotive Grade Products> (10=300mA) | Temperature

10V Rating, 300mA Output, Variable Output/Fixed Output LDO Regulators

Input Output Voltage A Saturation .
Part No. Voltage Output Voltage st Output Current| Bias C:rrent Voltage Prg.tect!on Package
) ) %) (mA) ) ircuit
X Variable 1.5 to 7.0/ +1/+3 0.6 Over-Current/ _
BDxXHASMEFJ-LB series 451080 | 4 5/18/25/30/3.3/5.0/6.0/7.0 | (Ta=—40t0 +105C) 03 0.6 (lo=300mA) | Temperature | HTSOP-8
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ICs

Power Management

Linear Regulators
Single-Output LDO Regulators

Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

7V Rating, 1A Output, LDO Regulators with Shutdown Switch

7V Rating, 1A Output, Variable Output/Fixed Output LDO Regulato

Input Output Voltage q Saturation q
Type Voltage Output Voltage sl Output Current| Bias errent Voltage Prg.tect!on Package
V) v (%) (mA) ) ircuit
Variable 0.8 to 4.5/
0.4 Over-Current/ | HTSOP-J8/
BDxxICOW type 241055 1.0/1.2/1.25/1.5/1.8/ +1 1.0 0.3 -
.5/2.6/3.0/3.3 (lo=1A) Temperature | HVSOF6
Input Output Voltage Output A Saturation . Automotive
Type Voltage Outpu;\))/oltage Precision Current Blas(rgx)rr St Voltage Prgi(reccl}il;) n Package Grade
) (%) A V) AEC-Q100
Variable 0.8 to 4.5/ +3 0.4 Over-Current/
BDOOICOMEFJ-M type 241055 | 4 0/1.2/15/1.8/25/3.0/33 | (Ta=—4010 +105C) | 0 0.3 (lo=1A) | Temperature | HTSOP-J8 YES

7V Rating, 500mA Output, LDO Regulators

Input Output Voltage q Saturation .
Type Voltage Outpu;\))/oltage Precision OutpuE A())urrent Blas(rﬁx;‘rent Voltage Prgi(recclﬂto (il Package
V) (%) V)
2.3t05.5/ Variable 0.8 to 4.5/ +3 0.4 Over-Current/
BDxxICOMEFJ-LB type 241055 |  1.0/1.2/15/18/25/3.0/33 | (Ta=—40to +105%C) 1.0 03 (o=1A) | Temperature | HTSOP-J8

0.12

BDRXKASFP orx o0

Over-Current/

7V Rating, 500mA Output, LDO Regulators with Shutdown Switch
Variable 1.0 to 4.0/ 0.12 Over-Current/ | TO252-5/
BDxxKASW type 231055 1.0/1.2/1.5/1.8/2.5/3.0/3.3 1 0.5 035 (lo=200mA) | Temperature | SOP8
Input Output Voltage Output q Saturation B Automotive
Part No. Voltage Outputo)/oltage Precision Current Blas(rﬁx;‘rent Voltage P'gre;:;? n Package Grade
V) (%) (A) (V) AEC-Q100
1(Ta=25C)/+3 0.4 Over-Current/
I'Z77 BDOOIASMHFV-M 241055 Variable 0.8 to 4.5 (Ta=—40to +105C) | 0.5 025 - HVSOF6 YES
" (lo=500mA) | Temperature
<Automotive Grade Products>
Part No. Input Output Voltage Output A Saturation q Automotive
Voltage Oz VeliEe Precision Current B C:rrent Voltage Prg?ect!on Package Grade
Consumer Automotive Grade Products V) v (%) ) (mA) V) ircuit AEC-Q100
. +1(Ta=25°C)/+3 y
BDxxIASWEFJ | BDxxIASMEFJ-M | 5 44655 Variable 0.8 to 4.5/ (Ta=—40to0 +105C) | 0.5 0.25 0.4 Over-Current/ | +op_jg —/YES
series series 1.0/1.2/1.5/1.8/2.5/3.0/3.3 <Autormotive Grade Products> (lo=500mA) | Temperature

7V Rating, 500mA Output, Variable Output/Fixed Out

put LDO Regulators

6.5V Rating, 500mA Output, Full

Input

CMOS LDO Regulators

Output Voltage

Input Output Voltage . Saturation .
Part No. Voltage Outpu}\Xoltage Precision Outpu: A?urrent Blas(n(::;rent Voltage Prg;(zﬁ;to n Package
W) (%) W)
X Variable 0.8 to 4.5/ +1/+3 0.4 Over-Current/
BDxXXIASMEFJ-LB scries 241055 | 4 0/10/15/1.8/2.5/3.0/33 | (Ta=—40 to +105C) 05 025 (lo=500mA) | Temperature | 1SOP-J8

Saturation

Part No. Vo(l{ia)ge Outpu:\Xoltage F're(co/ios)ion Output Current Bias(rgx)rrent Vol(:zge Plg};cl::?n Package
150
. (lo=100mA)/ | Over-Current/
BUxxSD5WG series 1.7t06.0 1.8/3.3 +1 0.5 33.0 85 Temperature SSOP5
(lo=100mA)
6.5V Rating, 500mA Output, Full CMOS LDO Regulators with Shutdown Switch WL-CSP type
X 0.08 Over-Current/
6.5V Rating, 300mA Output, CMOS LDO Regulators with Shutdown Switch
Iy Output Voltage iz ygltage Output Current Saturation Voltage Protection
Part No. Vo{\t/a)ge v Pre&’s)lon ® mv) Circuit Package
5 1.5/1.8/2.0/2.1/2.5/2.6/2.7/ +25mV(Vour<2.5V)/ 60 Over-Current/
BHXXMOAWHFYV series 251055 | 58 9/3.0/3.1/3.2/3.3/3.4 1(Vour=2.5V) 03 (lo=100mA)Vour=2.5V) | Temperature | 1VSOF6
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ICs

Power Management

Single-Output LDO Regulators

Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

6.5V Rating, 200mA Output, CMOS LDO Regulators with Shutdown Switch
Input Output Voltage . .
Output Voltage ot Output Current Saturation Voltage Protection
Part No. Vog/a)ge ) Pre(g/lus)lon ® mv) Gircuit Package
—(1.0t0 2.3/
280
1.0/1.05/1.1/1.15/1.2/ (10=200mA)(2.5/2.6)/
) 1.25/1.3/1.5/1.8/1.85/1.9/
BUXXTDZWNVX series/ 171055 2.0/2.05/2.1/2.3/2.5/2.6/ *Zj;"&’(\’f’ggzs-j)")’ 0.2 (10=200mA)(2.7 to 2.85)/ ?;fn'(;‘r‘;f:g gggsgmmm o
BUXXTD3WG series 2.7/2.75/2.8/2.85/2.9/3.0/ ouT=2- 240 P
3.1/3.2/3.3/3.4 (10=200mA)(2.9 to 3.1)/
220
(10=200mA)(3.2 to 3.4)
—(1.5/1.8)
400
(10=200mA)(2.5/2.6)/
) 1.5/1.8/2.5/2.6/2.7/2.8/ £25mV(Vour<2.5V)/ ~ Over-Current/ | SSON004X1216/
BUXXTA2W series 251055 | 5 85/2.9/3.0/3.1/3.2/3.3/3.4 £1(Vour=2.5V) 02 (10=200mA)2.7t0 2.85) | o oorature | HVSOFS
(10=200mA)(2.9 to 3.1)/
300
(10=200mA)(3.2 to 3.4)
Input Output Voltage Output 5 " Automotive
Part No. Voltage Output\)}/oltage Precision Current Saturat(|rc1>1r\1/)Vo|tage Pgﬁ;};?n Package Grade
V) (%) A AEC-Q100
(lo=100mA)(1.20)/
280
(lo=100mA)(1.50)/
150
) 1.2/1.5/1.8/2.5/ +2 _ Over-Current/
BUxxSD2MG-M series 171060 2.8/3.0/3.3 (Ta=—40Cto +105) | 02 (lo=100mA. 80/ Temperature | SSOP vES
(lo=100mA)(2.50)/
85
(lo=100mA)
(2.80 to 3.30)
800(1.0/1.1)/
1.0/1.11.21.25/ (vtsiT\éV) 600(1.2/1.25)/ Over-Gurrent/
BUxxJA2MNVX-C series 1.7 10 6.0 1.5/1.8/2.5/2.8/ °“T+2' 0.2 440(1.5)/380(1.8)/ Ternperature | SSONOO4R1010 YES
2.85/2.9/3/3.3 Vour21.8Y) 280(2.5)/260(2.8/2.85)/ P
our= T 240(2.9/3.0)/220(3.3)
1.0/1.2/1.25/1.5/ —(1.0to 1.5/ Over-Current/
BUxxJA2VG-C series 1.7106.0 | 1.8/2.5/2.8/2.85/ +2 0.2 160(1.8)/100(2.5)/ Ternperature | SSOPS YES
3.0/3.3 85(2.8 to 3.3) P
1.0/1.2/1.25/1.5/ —(1.0to 1.5/ Over-Current/
BUxxJA2DG-C series 1.7106.0 | 1.8/2.5/2.8/2.85/ +2 0.2 160(1.8)/100(2.5)/ Tomperature | SSOP5 YES
3.0/3.3 85(2.8 to 3.3) P
6.5V Rating, 200mA Output, CMOS LDO Regulators with Shutdown Switch WL-CSP type
Input Output Voltage . .
Output Voltage s Output Current Saturation Voltage Protection Package
Part No. Vog}a)ge ) Pre((l;‘/los)lon A (mv) Circuit (mm)
) 100(lo=150mA)(Vour<2.5V)/ | Over-Current/ | UCSP50L1
BUxxSA4WGWL series 171055 1.8/2.5/2.55/2.8/3.0/3.3 +2 0.2 800 50MA) Vo 22.8Y) | Temperature | 0.8:0, revix. 055

6.5V Rating, 150mA Output, CMOS LDO Regulators with Shutdown Switch

Part No. Vlgli)au ; o Output Voltage Output Voltage Precision gﬁ:g;tt S{a,tcl:{:gg" Circuit Current Protection Package
. ) V) (%) ) mv) (LA) Circuit (mm)
BHXXNB1WHFYV series | 2.5t05.5 | 25/2.8/2.85/2.9/3.0/3.1/3.3 +1 0.15 250 60 Over-Current/ | \v/c e
series ) ) e R - : (lo=100mA) Temperature
100
X 1.5/1.8/2.5/2.8/2.9/ +25mV(Vour<2.5V)/ > Over-Current/ | VCSP60N1
BHXXRBIWGUT seres| 2.5t05.5 3.0/3.1/3.3 £1(VourZ2.5V) 015 (\I’g:ﬁgrﬁ/) 34 Temperature | 1.04x1.0, H-Max. 0.675
Input Output Voltage Precision | Output Voltage Precision| Output |  Saturation Circuit Current | Circuit Current q
Part No. Voltage Outpu}\))/oltage %, % Current Voltage High Speed Mode| Low Icc Mode Prg?reé:t!?n Package
V) (High SpeedMode) | (Low Icc Mode) | (A) (mV) (uA) (HA) freut
210
X 1.2/1.5/1.8/2.5/2.8/2.9/ | +25mV(Vour<2.5V)/ | —3.3to +4.3(Vour<2.5V)/ > Over-Current/
BHXXPBIWHFV series | 1.7t05.5 3.0/3.1/3.3 AVour=25V) | 30t +a8Vorz25Y)| 10 (\I’g:ﬁgnfx) 20 2 Temperature | 1VSOFS
o Output Voltage Output Voltage Precision Quifguii | SeE Circuit Current Protection
Part No. Vog/a)ge ) % Cu(x)ent Vz:s\x/?e A Circuit Package
100
X +25mV(Vour<2.8V)/ > Over-Current/
BHxxSA3BWGUT series | 2.2t05.5 1.8/2.8/3.0 A Vo 22.6V) 0.15 (\.’0"223553\') 40 Temperature | VOSPEONT
Ultra Low Dropout type, Fast Tran t Response
Input Voltage Voltage .
Part No. Output Gurent B ge) Output Voltage | prorision | Power Good | Variable Soft uvLO ocp TSD Package
A Voo Vi v %) Start
BD3550HFN 05 431055 | 0.95to (Vec—1) HSONS
BD3507HFV 055 |4.5t05.5| 1.2to(Voe—1) | 0.651t02.70 HVSOF6
BD3551HFN 1.0 0.95 to (Vee—1) HSON8
+1 - Vv Vv Recovery Recovery
BD3506F 25 1210 (Veo—1) | 0.651t02.50 SOP8
43t05.5
BD3552HFN 2.0 0.95 to (Veo—1) HSON8
0.65t02.70
BD3508MUV 3.0 0.75 to (Vec—1) VQFN020V4040
BD3540NUV 0.5 VSON010V3030
3.0t0 5.5 | 0.95to (Vec—1) Recovery
BD3541NUV 1.0 0,65 10 2.70 ] v v v A VSON010V3030
.65 to 2. ES ecovery
BD3512MUV 3.0 431055 | 0710 (oo1) Latch | VQFNO20V4040
.3to 5. .7 to (Vec—
BD3509MUV 4.0 Recovery | VQFN020V4040
BD3504FVM External FET 451055 Vo+(loxRon) to 0.65 to 2.50 » B v v Latch Latch MSOP8
BD3521FVM External FET (Vee=1) 15 MSOPS
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ICs
Power Management

Linear Regulators
Single-Output LDO Regulators

Power Supply for High Fidelity Audio

Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

Reference Voltage Saturation q
Output Current| Input Voltage | Output Voltage Noise Level PSRR Over-Current | Thermal
P e A) V) ) AC?,;TCV V‘()rlrtf\‘,?e (MVrms) (dB) Protection Protection Pl

Variable 90(f=1kHz)

BD37201NUX 0.5 2.7t05.5 1.0t045 +1 200 4.72 55(=1MH2) Vv Vv VSON008X2030
Variable 78(f=1kHz)

Y*BD37210AMUV 1.0 3.0to 16.0 1.01t0 15.0 +1 300 4.6 53(f=1MHz2) v Vv VQFN020V4040
—16.0to Variable 90(f=1kHz)

Y*BD37215AMUV 1.0 30 15.010 —1.0 +1 300 5.1 55(f=1MHz2) v 4 VQFN020V4040

UVLO : Undervoltage lockout, OCP : Overcurrent protection, TSD : Thermal shutdown Y¢ : Under Development

LDO Regulators with Voltage Detector

and Watchdog Timer Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.
550mA Output, LDO Regulators with Voltage Detector and Watchdog Timer
I LDO Reset o a .
Part No. V;?:g;e Output |Output Voltage| Output | Saturation | Detection |Voltage Detection c:,ﬁ:,l:t Ten':S::taTugre Package Automotive Grade
Voltage |  Precision Current | Voltage Voltage Precision Function ©A) 0) AEC-Q100
v %) ® v v %) !
BD4271HFP-C +2 - HRP7 YES
53k 5 M=—40t0 | 055 | o A 465 26 D4'f5‘{ Vﬂ‘\j‘\,ggT 75 TJ; 1‘;%“’
BD4271FP2-C : +150°0) = etector T0263-7 YES
500mA Output, LDO Regulators with Voltage Detector and Watchdog Timer
4.5V Voltage
BD3021HFP 5 4.5 Detector+WDT HRP7 Preparing
5.6to _i 0.3 (Switchable) Ta=—40 to
36.0 R 2;%)‘0 % |o=200mA) Variable * Adjustable % 125
BD3020HFP (at Vs open: 4.11) Voltaiev\lljs_trector HRP7 Preparing

LDO Regulators with Voltage Detector

500mA Output, LDO Regulators with Voltage Detector
LDO

Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

Reset

| t Circuit (o] til q
Part No. V;I?auge Output | Output Voltage | Output | Saturation Detection  |Voltage Detection ShUtF’OWﬂ Clllrr?::ﬂ Terﬁ;;aralaﬁ'e Package Automotive Grade
V) Voltage Precision Current | Voltage Voltage Precision Switch (uA) (C) AEC-Q100
V) (%) (A) V) V) (%)
BD42754FPJ-C =2 TO252-J5 YES
5510 (Ti="40to 0.25 Tj=—40to
45 0 5 +150°C, Vce=6.0 0.5 (Io=3b0mA) 4.62 +2.8 - 75 150
BD42754FP2-C 1o 28, T0263-5 YES

lo=5 to 400mA)

200mA/300mA Output, Regulators with Voltage Detector
+2
BD4269FJ-C 5510 (Ti=—40 to 0.2 025 Variable 0t SOP-J8 YES
| 5 +150°C, Vec=6.0 Yy (with RADJ not +2.6 - 70 =

45.0 ooy (o=100mA) |10 s 62wy +150

BD4269EFJ-C lo=1t0100ma) | 03 HTSOP-J8 YES
VOItage Tracker Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.
[0 A olitage 3 e
Input Voltage |Output Current Offset Voltage Circuit Current Operating Temperature|
Part No. V) ®*) mv) (WA) o) Package

BD3925FP-C T0252-5

4.5 10 36.0 0.5 +10(Ta=—40 to +125°C, Vce=6 to 36V, lo=5 to 200mA) 45 Ta=—40to +125
BD3925HFP-C HRP5

50mA/70mA Voltage Trac

P Operating :
Input Voltage |Output Current Offset Voltage Circuit Current Automotive Grade
Part No. W) ® mv) A Tem;()%r)ature Package AEC-Q100
BD42500G-C 5.3% t0 42.0 0.05 +15(Tj=—40 to +150°C, Voc=6 to 40V, lo=1 to 50mA) 40 Tj=—40to +150| SSOP5 YES
BD42540FJ-C 5.4* t0 42.0 0.07 +10(Tj=—40 to +150°C, Vce=5.5 to 26V, 10=0.1 to 60mA) 40 Tj=—40to +150| SOP-J8 YES

250mA Voltage Trackers

BD42530EFJ-C 5.6% t0 42.0 0.25 +10(Tj=—40 to +150°C, Veo=6 to 32V, 10=0.1 to 250mA) 40 Tj=—40to +150 | HTSOP-J8 YES
BD42530FP2-C 5.6% t0 42.0 0.25 +10(Tj=—40 to +150°C, Veo=6 to 32V, 10=0.1 to 250mA) 40 Tj=—40to +150 | TO263-5 YES
BD42530FPJ-C 5.6* to 42.0 0.25 +10(Tj=—40 to +150°C, Voo=6 to 32V, lo=0.1 to 250mA) 40 Tj=—40 to +150| TO252-J5 YES

%5V setting
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Multi-output LDO Regulators Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.
2ch LDO Regulators
Input Output Output | Output Voltage| Output Bias Saturation Ripple Load Input Output Shutdown| Proteeion
Part No. Voltage | Voltage 1 | Voltage 2 | Precision Current Current Voltage Rejection Regulation | Capacitor | Capacitor Switch Gircuit Package
(\%) (%) () (mA) V) (dB) (mv) (uF) (uF)
0.3 68 30
BA30EOOWHFP 4.11t016.0 Variable 0.6/0.6 07 | 10=300mA) |33V Outpuy| fo=0 10 0.68)| 10 47 v HRP7
0.8t0 3.3
4.75 to 1.1 5
BA3259HFP 14.00 43 2 1010 | 30 (lo=1A) 52 o-smatota)| 33 Over-Current/ | HRPS
X + Temperature
BA33D15HFP 15 025 58 30 1.0 — HRP5
4.1t016.0 0.5/0.5 0.7 (Io—2’50mA) (1.5v (lo=0 to 1.0
BA33D18HFP 1.8 = Output) 500mA) HRP5

Output Voltage Ripple Load Output Output Over- .
Part No. Ouieuii Veliizgo Precision OutpuIA(';'urrent Rejection Regulation Short Current Capacitor Sg\’;ﬁghw" Current PTr:gg;In %Eﬁg::,gne
(%) (dB) (%) (mA) (uF) Protection
LDO1 0.15 30
BD70511GWL 12 15 60 10 1.0 v v v v
LDO2 0.3 65
Input | . Output Voltage | Output | Saturation | Ripple Load Circuit | Output Input | Output Over- Under
Part No. Voltage! , Selection Cil\.llt)putVoltage Precision | Current| Voltage |Rejection| Regulation | Current | Short Current (‘anarifnr(‘nnari}nrsr‘s"mg:m Curent Prgte;giﬂn Voltage
v | (%) (A |mvo=toomA) (@B) | (%) | @A) | (mA) | GF) | @) Protecion Protection
fch| 15|18 |18 |18|18 |26 |28 |29 |28
BD7003NUX . 02
- 2ch |28 26|27 |28|29|28|28|29|33 -
to 1.8 0.3 90 66 | (lo=1to| 55 150 1.0
BD7004NUX 55 |1ch|1.2]12 |18 |18 18|18 |28 |30 33 300mA)
2h | 15|18|15|1.8|30|33|30 3033 10 vViviiv v
2.7 | 1ch 3.0 0.1
BD7602GUL to 2 - 45 0.7 10 - 4.7
55 |2ch |28 (2929 |30|305/31|32|33| — 0.15
3ch CMOS LDO Regulators
Input | Output [Output Voltage| Output | Saturation Ripple Load Circuit Output Input | Output Shutdown Over- Themmal | Discharge
Part No. Voltage|Voltage| Precision |Current| Voltage Rejection [Regulation| ch | Current |Short Current|Capacitor|Capacitor| Switch Current Protection Functi;gn Package
W) (%) (A) _|(mV)io=200mA)| (dB) (mv) (A (mA) WF) | (F) Protection
2.8 +1% 360 65 1
BU6650NUX 2.8 +1% 360 65 2 VSONO008X2030
1.8 +25mV - 70 3
2.8 +1% 360 65 1
K +26m! - 7
BU6651NUX 1.8 25mV 0 2 VSON008X2030
1.5 +25mV - 70 3
2.8 +1% 360 65 1
BU6652NUX 2.8 +1% 360 65 2 VSONO008X2030
25 | 15 | 25mv - 70 10 3
to 0.2 (lo=1to — 120 70 2.2 1.0 Vv v vV Vv
55 2.8 +1% 360 65 100mA) 1
K +256m! - 7
BU6653NUX 1.8 25mV 0 2 VSON008X2030
1.8 +25mV - 70 3
3.3 +1% 300 65 1
R +256m! - 7
BU6654NUX 1.8 25mV 0 2 VSON008X2030
15 +25mV - 70 3
3.3 +1% 300 65 1
BU6655NUX 2.8 +1% 360 65 2 VSONO008X2030
1.8 +25mV - 70 3

Linear Regulators for DDR SDRAM Please ensure that minimum input voltage always exceeds the sum of output voltage and drop out voltage for the device.

Termination Regulators for DDR SDRAM

Voo | Vmw [p Vo J I PR 4 o reneten DDR(VDDQ)
Input | Termination |~ > utput | Voltage | Output | Output utpul
Part No. Input G i Package
Voltage Input oliage| \jo1ian | Voltage |Precision Current | Current | gapje | Soft |Power| ;) o | Ceramic | Thermal
ge Start | Good Capacitors | Protecti DDR1 | DDR2 [DDR2L |LPDDR2 | DDR3 |DDR3L | DDR3U |LPDDR3 | DDR4

v i\ V) V| @v) | @ | mA) b Conpatbity| - |@5V260)| (18V) | (15V) | (1.2V) | (1.5V) |(1.85v) | (1.25V) | (1.2V) | (1.2V)
BD3533F SOP8

2.7 1.0 1.00 | 0.75
BD3533FVM to to to to |30 | #1.0 [ +20 | v | v | — | VvV — | Recovery | e - - - - - - — | MsopPs

55 55 | 275 | 125
BD3533HFN HSON8
BD3539FVM 27 | 10 [1.00 | 075 MSOPs

to to to to | 15 | 1.0 | 225 | v |V | — Vv Vv’ | Recovery| vV Vv - Vv - - - -
BD3539NUX 55 | 55 | 2.75|1.25 VSON008X2030
BD35390FJ 271055 | 1.0t055 | 1000275 (0750125 | =15 | 1.0 | — | v |V [V |V | vV |Recovery| v | v | v | — | v | — — — — | sop-J8

Voo Function
Veo Vi Vir Vo Vi | Ve i
Part No Input | Teminaion Re{:ﬁ?ce Output | Voltage |Output | Output sot |p (?“'P"} —_— DDR(VDDQ) Package Au;(;)rr:ggve
- i O 'ower eramic iermal
Vo(l{}")ge hp"(twm Voltage V"(I{/a)ge P{fﬂf}%" C'Exe)m C(;’,T;';' Enable| Siart | Good [ UVLO | Capacitors [Protection| DDR1 | DDR2 | DDRL| LPDDR? | DDR3 |DDRAL [DDR3U| LPDDRS | DDR4 AEC-Q100
(V) Compatibilty (25V26V)| (1.8V) | (15V) | (12V) | (1.5V) |(1.35V)[(1.25V)| (12V) | (1.2V)

2.7 | 1.0 | 1.00 | 0.500
BD35395FJ-M to to to to [+135(x1.0] — | v |V |V |V V' |Recovery| v |V V| — |V |V | — | — | — | SOP-J8 YES

55 | 55 | 2.75 | 1.375
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Power Management

Switching Regulators
Integrated MOSFET Switching Regulators

Single Output Buck Converters Vin = 6V

o Function
Part No. I’I{[;?i:tg Cornt Vlt;?augte Ou“’“z\))"’“age Prequaney oo [ Power | Vaiabie |gcronous | Light-Load| O%" | Thermal Package
v ® (4 (MHz) Good sSthrtt Rectification | Efficiency P%:gcet?cgn Protection
BD9161FVM-LB 7 0.6 25t04.5 1.0t03.3 1 Current - - Vv Vv Latch Latch MSOP8
BD9109FVM-LB 7 0.8 451055 3.3 1 Current - - Vv Latch Latch MSOP8
BD9106FVM-LB 7 0.8 4.0t05.5 1.0t0o2.5 1 Current - - Vv vV Latch Latch MSOP8
BD9A101MUV-LB 7 1 2.7t055 0.8 to (Vinx0.7) 1 Current Vv Vv Vv Vv Recovery | Recovery | VQFN016V3030
BD9A301MUV-LB 7 3 2.7t055 0.8 to (Vinx0.7) 1 Current v Vv Vv Vv Recovery | Recovery | VQFN016V3030
BD9B301MUV-LB 7 3 2.7t055 0.8 to (Vinx0.8) 21 On-Time Vv Vv Vv Deep | Recovery|Recovery | VQFN016V3030
Single Output Buck Converters Vin = 20V
rar Function
Part No. FI‘:‘;?‘IQ 8:1:'%'-::' VI‘;?:S;e OutpuI\Xoltage gggﬁg:{g’ &;ﬂ:gﬂ Power | Variable [Synchronous| Light-Load [Over-Current| Thermal |Overvoltage Package
V) *) v) (MHz2) Good |Soft Start| Rectification | Efficiency | Protection | Protection | Protection
BD9325FJ-LB 20 2 4.75t0 18.0 0.9 to (Vinx0.9) 0.38 Current - vV - - Recovery | Recovery - SOP-J8
BD9C301FJ-LB 20 3 4.5t018.0 | (Vwx0.125) to (Vinx0.7) 0.5 Current - - Vv - Latch |Recovery| — SOP-J8
BD9326EFJ-LB 20 3 4.75t0 18.0 0.9 to (Vinx0.9) 0.38 Current - Vv - - Recovery | Recovery - HTSOP-J8
BD9327EFJ-LB 20 4 4.75t0 18.0 0.9 to (Vinx0.9) 0.38 Current - Vv - - Recovery | Recovery - HTSOP-J8

U777 BD9G201EFJ-LB 45 15 4.51042.0 0.8 to Vin* 0.3 Current - - - - Recovery |Recovery | — HTSOP-J8ES

WBD9G1OZG-LB 45 05 61042 N'”(‘\jlg'f:)og)’ggf;g's) 1 Curent | — | — _ — | Recovery |Recovery| 1~ | SSope
BD9E100FJ-LB 40 1 7035 | (DI TS Curent | — | - v — | Recovery |Recovery| 1~ | SOP-u8
BD9E101FJ-LB 40 1 710 36 N'N&%Sg%gstg)g:‘ ?'7) 0.57 Current — — Vv — Recovery |Recovery| SOP-J8
BD9E300EFJ-LB 40 25 | 7t036 N‘“&?N'lg?:g)g'q‘ﬁ"” 1 Current | — | - v — | Recovery |Recovery| o | HTSOP-U8
BD9E301EFJ-LB 40 25 71036 N‘“&%Sgﬁ%g‘;‘f'n 0.57 Current - - v - Recovery |Recovery| 1~ | HTSOP-J8
BD9E303EFJ-LB 40 3 71036 N‘“&?N'Sg?o‘g)g':ﬁ)'s) 03 Curent | — | - v — | Recovery |Recovery| 1~ | HTSOP-J8
BD9G341AEFJ-LB 80 3 12t0 76 1.0 to (Vinx0.7)* 0'&'?;0 Current — — — — Recovery | Recovery [ HTSOP-J8

70 1 16 to 60 0.8t0 5.5 1.9t02.3 Current Vv - vV - Recovery | Recovery VvV VQFN24FV4040

IZ7 BD9V101MUF-LB

* Restrictions depend on input/output voltage conditions.

External MOSFET Switching Regulators

Buck Controllers

Function

No. of Inp_ut Input Supply Output Switching Control
Part No. Outputs Rating | Voltage | Voltage | Voltage | Frequency | i 4 | power Enable| . EXtemal Variable | Synchronous | Light-Load | Over-Current | Thermal Package
V) Y Y ) (MHz) Good Synchronization | Soft Start | Rectification | Efficiency | Protection |Protection
BD95601MUV-LB 1 28 (4510250 — 0.75t02.0| 02t005 | HReg | V' | Vv - Vv v v Latch | Recovery| VQFN020V4040
BD95602MUV-LB 2 30 |5.5t028.0 - 1.0t05.5 [0.15t0 0.50| H°Reg Vv Vv - 4 v Vv Latch | Recovery| VQFN032V5050

Boost Controller

No.of | Input Input Output Switching |0 Function
Part No. . Rating Voltage Voltage Frequency | .. - Short.Cire Package
Outputs Method Buck External Variable jrcut| Thermal
v \ % () Elo Boost e (BLcd ElaLle ization| Soft Start Protection | Protection
[Z;7 BD9615MUV-LB 1 62 |35t060.0 | Vinto (Vw0.2) [100t0 2,500 Voltage| v | — | — | — | v | v v — | Recovery | Recovery | VQFN16KV3030
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Digital Controllers (Powervation) series

Digital Controllers for Servers/Base Stations (Powervation)

Single-Phase Controllers

S nterface Feature: Protection Functions
Phase |2UPPY VRi2/ 3-Bit Phase Sensors & Single VSET/ Package
P (e number V"('{j‘)ge SMBus | 125 | 02 parale| Auto- | Pogammablel “aqq|pggs| precision Y4 pin | ADDR Ko GIINSE | OVES | SOP/1 | o |Fhase (mm)
SVID vID 9 Drop Telemetry CONFIG™ e | PP
0.6 to 375kHz to Restart/ | Restart/ QFN28
7 Pv2105 21.0 s 125MHz | T |~ - Vil - Letching | Latching | ROV | Festart | 0
0.6 to _ _ 375kHz _ _ _ _ Restart/ | Restart/ | Retryor _ QFN28
PV3114 5.5 v to 1MHz v Latching | Latching | Disable 4x4
0.6to _ | — | Z | Auto- |375kHz _ _ Restart/ _ | QFN32
PV3101 5.5 Control®: | to 1MHz v \\//““TxElﬁmv v v | | Latching Retry | Retry 5x5
0.6 to| PMBUS™ Real-Time | 375kHz o Internal g o QFN28
PV3102 1 55 |Compient| — | — | ~ | Adaptive | to 1MHz - V| Temperature,| — | 8Tables | .~ Vv~ | Die Sense Lasting Retry | Retry | — o
T Auto- 375kHz Dutyf Cycle, & External OFNG2
" —_ —_ . —_ —_ Isw —_ p— —_ - —
PV3104 152 v Tuning | 1o 1MHz Latch | Latch o
0.60to 375kHz QFN28
PV3103 150 V|- | - t0 1MHz - - - - - Latch | Latch | — — po
0.6 to _ _ _ 375kHz to _ Restart/ | Restart/ _ _ QFN28
PV3105 55 1.25MHz v v v v Latching | Latching 4x4

Dual-Phase Controllers

0.6 to 375kHz to . Restart/ | Restart/ QFN32
U7 PV2205 16.0 T T 1.25MHz | Automatic | — - V| v Latching | Latching Retry | Restart | 2
0.6 to 375kHz . Restart/ | Restart/ | Retry or QFN32
PV3204 55 - v to 1MHz | Avtomatie | — - Vi - Latehing | Lecing | Disable | P2 | 55
0.6 to 375kHz . Restart/ QFN32
PV3012 55 i Bl to 1MH | Automatic | 1~ - v v Laching | ROty [ Retry | — 1 S
PV3201 0801 V- - 878Kz |y | - - Latch | Latoh | — | — | QFNS2
1.52 Auto- 101 MHz o Tables 5x5
Vour, lour,
0.6 to _ _ _ | Control®: |375kHz to . P _ Restart/ | Restart/ QFN32
PV3203 , |55 |pususm Real-Time | 1.25MHz | Automatio | 17 |, Ear, v v Dliztgglr:e Latching | Latching Retry | Restart | .
0.6 to | Compliant Adaptive |375kHz to ' " Restart/ | Restart/ QFN32
— | = = Duty Cycle, — & External
PV3205 55 Auto- | 1.95My | Automatic | 1~ Utyfswyc e, v v xternal Laotg | st Retry | Restat | 9F
Tuning "
0.60 to 375kHz | Automatic/ QFN32
PV3202 152 vi|-1- to1MHz | svD | — - - - Latch | Latch | — - | o
0.6 to 375kHz . Restart/ QFN32
PV3207 55 - -1 - to 1MHz | Automatic | 1~ - v | v Laghng | 12t0N | Retry | = | o0
0.25t0 375kHz . Restart/ | Restart/ QFN32
PV4210 3.04 Vv - to 1MHz | Automatie | — V| Badles | — - Latching | Latching | T | s
0.6 to I I 375kHz . _ Restart/ | Restart/ QFN32
W PV4220 55 to 1MHz | Automatio | 1 BTebles | V7|V Latcing | Latching | 1Y | Restat | o
Isolated/Non-Isolated Converters, Controllers
AC/DC Converter ICs
olated 0 olated A ) 0 erte = U B Z B g Re 0 DE
Supply Voltage MOSFET Vps Switching Frequency| ON Resistance Peak Current ~ Vcc OVP
Part No. V) (Max)(V) Control Method (kH2) o)) ) Brown-Out Preienttien Package
27 BM2P0391 8.9 10 26.0 650 PWM 100 4.0 5.2 v (Adjustable) Self Recovery | DIP7K
% BM2P095F 8.9t0 26.0 650 PWM 65 8.5 1.3 - Latch SOP8
5 BM2PA96F 8.91026.0 650 PWM 65 8.5 1.3 - Self Recovery | SOP8
Q BM2P015 8.9t0 26.0 650 PWM 65 1.4 10.4 - Latch DIP7K
5 BM2P016 8.91026.0 650 PWM 65 1.4 10.4 - Self Recovery DIP7K
=77 BM2P016T 8.9 10 26.0 650 PWM 65 1.4 10.4 - Self Recovery | TO220
BM2P011 8.91026.0 650 PWM 65 1.4 10.4 V(Adjustable) Latch DIP7K
BM2P012 8.9 10 26.0 650 PWM 65 1.4 10.4 v (Adjustable) Self Recovery | DIP7K
BM2P013 8.91026.0 650 PWM 65 1.4 10.4 - Latch DIP7K
BM2P014 8.9 10 26.0 650 PWM 65 1.4 10.4 - Self Recovery | DIP7K
BM2P031 8.91026.0 650 PWM 65 2.4 52 V(Adjustable) Latch DIP7K
BM2P032 8.9t0 26.0 650 PWM 65 2.4 5.2 V(Adjustable) Self Recovery DIP7K
BM2P033 8.91026.0 650 PWM 65 2.4 5.2 - Latch DIP7K
BM2P034 8.9 10 26.0 650 PWM 65 2.4 5.2 - Self Recovery | DIP7K
BM2P051 8.91026.0 650 PWM 65 4.0 2.6 V(Adjustable) Latch DIP7K
BM2P051F 8.91026.0 650 PWM 65 4.0 2.6 V(Adjustable) Latch SOP8
BM2P052 8.91026.0 650 PWM 65 4.0 2.6 V(Adjustable) Self Recovery DIP7K
BM2P052F 8.9 t0 26.0 650 PWM 65 4.0 2.6 V(Adjustable) Self Recovery | SOP8
BM2P053 8.91026.0 650 PWM 65 4.0 2.6 - Latch DIP7K
BM2PO053F 8.9 t0 26.0 650 PWM 65 4.0 26 - Latch SOP8
BM2P054 8.91026.0 650 PWM 65 4.0 2.6 - Self Recovery DIP7K
BM2P054F 8.9 10 26.0 650 PWM 65 4.0 2.6 - Self Recovery | SOP8
BM2P091 8.91026.0 650 PWM 65 8.5 1.3 V(Adjustable) Latch DIP7K
BM2P091F 8.91026.0 650 PWM 65 8.5 1.3 v (Adjustable) Latch SOP8
BM2P092 8.91026.0 650 PWM 65 8.5 1.3 V”(Adjustable) Self Recovery DIP7K
BM2P092F 8.9t0 26.0 650 PWM 65 8.5 1.3 v (Adjustable) Self Recovery | SOP8
BM2P093 8.91026.0 650 PWM 65 8.5 1.3 - Latch DIP7K
BM2P093F 8.9 t0 26.0 650 PWM 65 85 1.3 - Latch SOP8
BM2P094 8.91026.0 650 PWM 65 8.5 1.3 - Self Recovery DIP7K
BM2P094F 8.91026.0 650 PWM 65 8.5 1.3 - Self Recovery | SOP8
BM2P074KF 10.2 to 26.0 800 PWM 65 6.7 2.0 - Self Recovery | SOP8
BM2P061EK-LB 10.9 t0 30.0 800 PWM 65 1.6 5.0 v (Adjustable) Self Recovery DIP7AK
BM2P101EK-LB 10.9 to 30.0 800 PWM 100 1.6 5.0 V' (Adjustable) Self Recovery | DIP7AK
BM2P0161 8.91026.0 650 PWM 65 1.0 12.0 - Self Recovery DIP7K
BM2P0361 8.9 10 26.0 650 PWM 65 3.0 4.0 — Self Recovery | DIP7K
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Isolated/Non-Isolated Converters, Controllers

AC/DC Converter ICs
A D 0 e H ) B 5 O
Part No. Suppl)(/\XOltags Control Method | START-UP Circuit Switchin%quuency ;C\gli\éorgﬁgr? FEsia r\glg?:u et Brown-Out P\l{gfe(c):{gn Package
BM1PO061FJ 8.9t026.0 PWM Vv 65 Vv Vv V' (Adjustable) Self Recovery SOP-J8
BM1P062FJ 8.9t0 26.0 PWM Vv 65 Vv Vv V(Adjustable) Latch SOP-J8
BM1PO065FJ 8.91026.0 PWM v 65 Vv - v (Adjustable) Self Recovery | SOP-J8
BM1PO066FJ 8.9t026.0 PWM [ 65 Vv - V' (Adjustable) Latch SOP-J8
BM1PO067FJ 8.9 t0 26.0 PWM Vv 65 Vv - - Self Recovery | SOP-J8
BM1P068FJ 8.91026.0 PWM v 65 v - - Latch SOP-J8
BM1P101FJ 8.9t0 26.0 PWM v 100 Vv Vv vV (Adjustable) Self Recovery | SOP-J8
BM1P102FJ 8.9t026.0 PWM vV 100 Vv Vv V(Adjustable) Latch SOP-J8
BM1P105FJ 8.91026.0 PWM v 100 v - V(Adjustable) Self Recovery | SOP-J8
BM1P107FJ 8.9 t0 26.0 PWM Vv 100 Vv - — Self Recovery | SOP-J8
BD7672BG 8.5t025.0 PWM - 65 - - - Latch SSOP6
BD7673AG 8.51025.0 PWM - 65 - - - Latch SSOP6
BD7679G 8.51025.0 PWM - 65 - - Self Recovery | SSOP6
BD7678FJ 8.5t025.5 PWM - 65 Vv - V(Adjustable) Latch SOP-J8
B D 0 e Qua Resona O olle erna O
Part No. Suppl)(/\XOltage Control Method | START-UP Circuit Maximu(r;::)aquency ACca)Ii\Igorlattaigr? FBOLP Protection P\ig(t:egt\ilgn ZT OVP Protection Package
BM1QO002FJ 8.91026.0 QR v 120 v Self Recovery Latch Latch SOP-J8
BM1QO021FJ 8.9 10 26.0 QR Vv 120 Vv Self Recovery | Automatic Recovery | Automatic Recovery | SOP-J8
BM1Q041FJ 8.91026.0 QR Vv 120 v Self Recovery | Automatic Recovery None SOP-J8
W BM1QO11FJ 8.9t0 26.0 QR v 120 Vv Self Recovery | Automatic Recovery None SOP-J7
5 BM1Q104FJ 14.0 to 30.0 QR v 111 — Self Recovery — Latch SOP-J8
. D 0 e P P Qua Resona O o] |[S
Part No. Suppl)(/\Xoltage Control Method | START-UP Circuit | X-cap Discharge F%'zﬂ':ﬁ;?ml) :’Zgu’!s;(;/r(?(ﬂ;) 25&8:;%”;3’:&?3: \gflgoo\\/; :rgf(;tii‘?: Package
BD7690FJ 10.0 t0 26.0 PFC - - - 220 - - SOP-J8
BD7691FJ 10.0 t0 26.0 PFC - - - 220 - - SOP-J8
BM1050AF 8.91026.0 PFC+QR Vv - 120 65 - Selectable Externally | SOP24
BM1051F 8.91026.0 PFC+QR v — 120 65 - Selectable Externally | SOP24
BM1C101F 8.9t026.0 PFC+QR Vv [ 120 400 Vv v SOP18
BM1C102F 8.9t026.0 PFC+QR Vv VvV 120 400 - Vv SOP18
B ) 0 B 0 U ) 0
Part No. Suppl)(/\Xoltage Control Method MOSFET P e’\ffgrsrggr;r - Fr e":j::g;‘&hz) FBOLP Protection Brown-Out Pvrgi:egt\i/gn Package
BD7682FJ-LB 15.0t0 27.5 QR External - 120 Automatic Recovery | ”(Adjustable) Latch SOP-J8
BD7683FJ-LB 15.0t0 27.5 QR External - 120 Latch v (Adjustable) Latch SOP-J8
BD7684FJ-LB 15.0t027.5 QR External - 120 Automatic Recovery | ”(Adjustable) | Automatic Recovery | SOP-J8
BD7685FJ-LB 15.0t027.5 QR External - 120 Latch V/(Adjustable) | Automatic Recovery | SOP-J8
B L 0 e econdaa ge onao Re atio
e e e e il el B B B
BM1R00146F 2.7 t0 32.0 SR +0.5 120 1.3 Automatic Recovery Vv v SOP8
BM1R00147F 2.7 t0 32.0 SR +0.5 120 2.0 Automatic Recovery Vv v SOP8
BM1R00148F 2.7 t0 32.0 SR +0.5 120 3.0 Automatic Recovery Vv v SOP8
BM1R00149F 2.71032.0 SR +0.5 120 3.6 Automatic Recovery Vv v SOP8
BM1R00150F 2.7t032.0 SR +0.5 120 4.6 Automatic Recovery Vv v SOP8
[Z7 BM1R00178F 2.71032.0 SR +0.5 120 3.0 Automatic Recovery - v SopPs

Isolated DC/DC Converter ICs

Isolated DC/DC Converter ICs

Input Switch Input Switching Function
Part No. Outpl(l\}vl;’ower Resistance |Allowable Current|  Voltage Frequency ﬁgﬁ:gﬂ — Soft Light-Load VLO Over-Current| Thermal Package
v) (A) (\%) (kHz) nable Start | Efficiency U Protection | Protection
BD7F100EFJ-LB i HTSOP-J8
TW(AL Vv 5.0V) 45 1.25 3.0to 40.0 400 Adagtlve VvV Vv Vv’ Vv Recovery Recovery
BD7F100HFN-LB S5W(At Vin 24V) on-time HSONS
BD7F200EFJ-LB i HTSOP-J8
SW(At Vi 12V) 45 275 | 80t0400 | 400 | Adaptivel v v v | Recovery | Recovery
BD7F200HFN-LB 10W(At Vin 24V) on-time HSONS
¥¢BD7J200EFJ-LA Adaptive HTSOP-J8
10W(At Vin 48V) 80 213 8.0 t0 80.0 400 i Vv v v Vv Recovery | Recovery
Y¢BD7J200HFN-LA on-time HSONG
Y¢ : Under Development
Isolated DC/DC Controller
plated D ) 0 o]|[c
. Supply Voltage Switching Frequency Frequency Automotive Grade
Part No. Topology Primary/Secondary V) kHz) Synchronization I/F Package AEC-Q100
BD8325FVT-M Active Clamp Forward Primary IC 9to 18 50 to 500 [ — TSSOP-B30 YES
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ICs
Power Management

Gate Drivers

Isolated Gate Drivers
Isolated Gate Drivers (AEC-Q100)

Input-side | Output-side Output-side 1/0 Minimum | Maximum

= . Isolation Operating Automotive
Supply | Positive Supply [ Negative Supply Delay Input Output .
P e Voltage Voltage Voltage \(SIrtr:g;e Time | Pulse Width | Current Tem;z%r)ature Blnetio PEEERR AE(gf(g*leoo

V) V) V) (ns) (ns) (A

Miller Clamp/Fail Output/Built-in under voltage lock out circuit/
BM6101FV-C 45t055| 14to24 —12t0 0 2,500 350 180 3 —40 to +125|  Thermal protection/Short-circuit protection/DESAT/Soft SSOP-B20W YES
turn-off function for short-circuit protection

Miller Clamp/Fail Output/Built-in under voltage lock out circuit/
BM6102FV-C 45t05.5| 14t020 - 2,500 200 100 3 —40 to +125|  Thermal protection/Short-circuit protection/DESAT/Soft SSOP-B20W YES
turn-off function for short-circuit protection

Miller Clamp/Fail Output/Built-in under voltage lock out circuit/
BM6104FV-C 45t055| 10to24 —12t0 0 2,500 150 920 3 —40to +125|  Short-circuit protection/DESAT/Soft turn-off function for SSOP-B20W YES
short-circuit protection

BM60014FV-C 451055| 10t024 - 25500 | 120 70 3 |—40to +125 | Miler Clamp/Fall QutpulBuit inunder voltage lock | g50p. ooy YES
277 BM61S40RFV-C 451055 1610 20 _ 3,750 65 60 4 —40to +125 Miller Clamp/Built-In under voltage lock out circuit/ SSOP-B10W YES

Overvoltage protection

Isolated Gate Drivers

Input-side | Output-side Output-side 1/0 Minimum | Maximum

= . Isolation Operating
Supply | Positive Supply | Negative Supply Delay Input Output "
Raics Voltage Voltage Voltage \(Islrtr:g;e Time | Pulse Width | Current Tem;()%)ature lgeicn Rackads

V) V) V) (ns) (ns) (A)

Miller Clamp/Fail Output/Built-in under voltage lock out
BM6108FV-LB 45t055| 10to24 —12t00 2,500 150 920 3 —40to +105| circuit/Short-circuit protection/DESAT/Soft turn-off function | SSOP-B20W
for short-circuit protection

_ _ Miller Clamp/Fail Output/Ready Output/Built-in under voltage
=77 BM6105AFW-LBZ |4.5t05.5]13.31t020.0 12t0 0 | 2,500 120 60 3 40to +105 lock out circuit/DESAT SOP16WM

Part No Ing"l:;::?e P(?slijt‘ie:téiiggly ONEJu;;sge I\s;g:zio: Dlélc:ly MII?‘IPT'L:m Mgﬁi:‘:tm Tgnl:e;ar:tntﬁ'e Function Package Augrr:g;ive
b Vo(l:la;ge Vo(l{la)ge Suppl(y \)/)oltage (Vrmg) T(im)e Puls(e V\)Iidth chm ?’0) 9 AEG-Q100
ns ns)
4510 Miller Clamp/Fail Output/Built-in under
BM60051FV-C 240/ | 9to24 - 2500 | 260 | 180 5 | —40to +125 ‘;ﬁgfgce“f:/ks‘o’;’tttﬁ'rf“g‘f/fsfggglgﬁzf SSOP-B28W YES
451055 short-circuit protection

Miller Clamp/Fail Output/Built-in under voltage lock

2 _ out circuit/Thermal protection/Short-circuit _
BM60055FV-C 30.0 9to24 - 2,500 | 250 170 5 4010 +125| | e tion/Softturn-of function for short-circuit | SSOP-B28W YES

protection/Over current protection/2 Level Turn Off

Miller Clamp/Fail Output/Ready Output/
_ _ Built-in under voltage lock out circuit/ _
77 BM60052AFV-C 41032 | 10t020 12t00 | 2,500 | 120 20 3 4010 +125] o tection/DESAT/Soft turn-off | SSOP-B28W YES
function for DESAT

Miller Clamp/Fail Output/Ready Output/

o o Built-in under voltage lock out circuit//Thermal

WBM60054AFV'C 4to32 101020 12100 2,500 120 0 3 40to +125 protection/Short-circuit protection/Soft SSOP-B28W YES
turn-off function for short-circuit protection
Miller Clamp/Fail Output/Built-in under

voltage lock out circuit/Short-circuit
WBMeooseFv-c 61030 | 14t024 - 2,500 |3,000| 3,000 15 [—40to+125) RO ot turneoff function for SSOP-B28W YES

short-circuit protection

Others
IGBT/MOSFET High Side/Low Side Gate Drivers
Input-side Supply . o Minimum Output P Operating
Part No. Voltage FIoatln(gV)VoItage c Dzl.'as))/ e Current Dea(ﬂ ;I;lme ch Temperature Package
V) (A (C)
BS2101F 10to 18 600 220 0.06/—0.13 - 2 —40to +125 SOP8
BS2103F 10t0 18 600 220 0.06/—0.13 160 2 —40to +125 SOP8
BS2114F 10to 20 600 250 0.5/—0.5 160 2 —40to +125 SOP8
n'z77 BM60212FV-C 10to 24 1,200 75 3/—3 - 2 —40to +125 SSOP-B20W
IGBT/MOSFET High Side/Low Side 3-Phase Bridge Drivers
Input-side Supply . o Minimum Output . Operating
Part No. Voltage Floatln&Voltage o D?Las)), ine Current Dea(?] ;I;lme ch Temperature Package
V) (A)
BS2130F-G 11.5t0 20.0 600 630/580 0.2/—0.35 300 6 —40to +125 SOP28
27 BS2132F 11.5t0 20.0 600 630/580 0.2/—0.35 300 6 —40to +125 SOP28

(LAPIS Semiconductor Products)

Non-Isolated Gate Driver for Battery Monitoring System (BMS)

Gate Driving . . Operating
Supply Voltage Start-Up Time Stand-Down Time Halogen Free
Part No. v) Supply Voltage (Max.)(us) (Max)(us) Tempuerature Package Support
(Min.)(V) (C)
Y¢ML5810 6.5 to 64 10 350 70 —40to +105 P-TSSOP20-0225-0.65 Vv

¥ : Under Development
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Power Management

IPDs (Intelligent Power Devices)
High Side Switches

Smart High Side Switches

Part No. P"We'(vs)‘“pp'y (M‘;E_)S(V) ch (Nll%c.)?A) O'?ngjsz(‘)")ce TSD Package A““;’Eg‘_‘g ggade
BV1HDO90FJ-C 4510 36.0 45.0 1 2.7 9 Self Recovery | SOP-J8 YES
BD1HC500EFJ-C 401018.0 445 1 058 500 Off Latch HTSOP-J8 YES
BD1HC500FVM-C 4.01t018.0 445 1 08 500 Off Latch MSOP-8 YES
BD1HC500HFN-C 4.01018.0 445 1 08 500 Off Latch HSON-8 YES
BD1HD500EFJ-C 4.01018.0 445 1 08 500 Self Recovery | HTSOP-J8 YES
BD1HD500FVM-C 401018.0 445 1 058 500 Self Recovery | MSOP-8 YES
BD1HD500HFN-C 4.01t018.0 445 1 08 500 Self Recovery | HSON-8 YES

Low Side Switches

Smart Low Side Switches

| egew [ sy | e | | R | w0 | e |enge
WBMZLC1 20FJ-C 3.0t05.5 42 2 3 120 Self Recovery SOP-J8 YES
WBMZLcsooFJ-c 301055 42 2 17 350 Self Recovery | SOP-J8 YES
WBV1 LC300FJ-C 3.0t055 42 1 1.7 350 Self Recovery SOP-J8 YES
BV1LB028FPJ-C 3.0t05.5 42 1 30 28 Self Recovery | T0252-J3 YES
BV1LB045FPJ-C 301055 42 1 18 45 Self Recovery | T0252-J3 YES
BV1LB085FJ-C 301055 42 1 13 85 Self Recovery | SOP-J8 YES
BV1LC105FJ-C 3.0t05.5 42 1 3 105 Self Recovery SOP-J8 YES
BV1LB150FJ-C 3.0t05.5 42 1 6.5 150 Self Recovery SOP-J8 YES
BV1LB300FJ-C 3.0t05.5 42 1 1.7 300 Self Recovery SOP-J8 YES
BV1LB300HFS-C 301055 42 1 17 300 Self Recovery | HSON-A8 YES
BD1LB500EFJ-C 35t05.5 42 1 0.8 350 Self Recovery | HTSOP-J8 YES
BD1LB500FVM-C 3.5t05.5 42 1 0.8 350 Self Recovery MSOP8 YES
BM2LC105FJ-C 3.0t05.5 42 2 3 105 Self Recovery | SOP-J8 YES
BM2LB110FJ-C 301055 42 2 25 120 Self Recovery | SOP-J8 YES
BM2LB150FJ-C 301055 42 2 6.5 150 Self Recovery | SOP-J8 YES
BM2LB300FJ-C 3.0t05.5 42 2 1.7 300 Self Recovery SOP-J8 YES
BDSLB600FS-C i:g s 22}2?;733{ 45 8 1 600 Self Recovery | SSOP-A24 YES
BDSLA700EFV-C S0 gg:i'rf’;}gg; 45 8 05 700 Off Latch HTSSOP-B24 YES
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Power Management

Power Management Switch ICs

1ch Small Size High Side Switch ICs

Supply _ON Control Output Over-Cyrrent Output Tl Flag Output Delay Dispharge
Part No. Voltage Resistance Inpqt Current I?etectlon(A) Startup Time OocP Protection at Over-Current Resistance Package
V) (mQ) Logic (A) Min./Typ./Max. (ms) (ms) Q)

BD6538G-LB 2.7t05.5 150 H Active 0.5 0.5/—/1.0 1.0 Latch Recovery 15 — SSOP5
BD2220G-LB 2.7t05.5 160 H Active 0.5 0.5/—/1.0 1.0 Latch Recovery 15 - SSOP5
BD2221G-LB 2.7t05.5 160 L Active 0.5 0.5/—/1.0 1.0 Latch Recovery 15 — SSOP5
BD2224G-LB 2.7t05.5 150 H Active 0.5 0.55/0.78/1.0 1.0 Recovery Recovery 15 - SSOP5
BD2225G-LB 2.7t05.5 150 L Active 0.5 0.55/0.78/1.0 1.0 Recovery Recovery 15 — SSOP5
BD2226G-LB 2.7t05.5 150 H Active 0.65 0.75/1.0/1.35 1.0 Recovery Recovery 15 — SSOP5
BD2227G-LB 2.7t05.5 150 L Active 0.65 0.75/1.0/1.35 1.0 Recovery Recovery 15 - SSOP5
1ch High Side Switch ICs
BD82001FVJ-LB 2.7t05.5 70 H Active 0.9 1.0/1.5/2.0 0.8 Recovery Recovery 15 - TSSOP-B8J
BD82000FVJ-LB 2.7t05.5 70 L Active 0.9 1.0/1.5/2.0 0.8 Recovery Recovery 15 - TSSOP-B8J
BD82065FVJ-LB 2.7t05.5 70 H Active 1.1 1.5/2.4/3.0 0.8 Recovery Recovery 15 — TSSOP-B8J
BD82061FVJ-LB 2.7t05.5 70 L Active 1.1 1.5/2.4/3.0 0.8 Recovery Recovery 15 — TSSOP-B8J
2ch High Side Switch ICs
BD2066FJ-LB* 2.7t05.5 80 H Active 1.0 1.5/2.4/3.0 0.8 Recovery Recovery 15 - SOP-J8
BD2062FJ-LB* 2.7t05.5 80 L Active 1.0 1.5/2.4/3.0 0.8 Recovery Recovery 15 - SOP-J8

Part No. Vlor}gaugte Cor?sul:ﬁg:ion Resi(:t':nce Out';ﬂ?qgﬁ;r?;els Conﬁ:;);ilgput gllljrtlgtrl]tt Op‘é?;gitl)r;?g)t Outp#_}niartup Ptgfeg%n Fl{jelzti:sr;:nmi:ee Package

) (uA) (mQ) (ch) ) Min./Typ./Max. (ms) Q)

BD2202G-LB 2.7t03.6 70 150 1 H Active 0.2 0.25/—/1.0 1.2 Recovery - SSOP5
BD2206G-LB 2.7t03.6 70 150 1 H Active 0.5 0.8/—/1.6 1.2 Recovery - SSOP5
High Side N-channel FET Controller IC

Part No. Suppl)z\))/oltage Cor?:t:::g:ion s Out';l)ﬂTgﬁ;Erf'nels Cont?gli?put Outp_t#rféanup I%zics';:;%ee Package

(HA) Vee=3.3V Vee=5.0V (ch) (ms) Q)

BD2270HFV-LB 27t055 50 9.5 13.5 1 H Active 0.13 200 HVSOF5

* : UL Approved File No. E243261
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Power Management

Battery Management

Cell Balance IC of Energy Storage Element Cells

EDLC Cell Balance IC (4 to 6 series)

Maximum Rating Cell Voltage Detection OuareliEe ReEEsinn | OareliEee PHEsion | ay, e Function Package
Part No. Range VCB(V) Level 1 Level 2 Q) N e S E (mm)
V) V) gc
3 2.4t0 3.1V+(1%) VCB+0.15 or 0.25 VCB+0.3 or 0.5 HTSSOP-B30
BD14000EFV-C 28 (0.1V/step usable) | (OVLOSEL=LorH) | (OVLOSEL=L or H) 1(vp) v v V| 10075, Hetaxio
Li-ion Battery Monitoring LSIs (LAPIS Semiconductor Products)
Stand-alone type
Current Consumption
Supply Oﬁﬁggrege n?hfé:gren/ﬂ Cell (Typ.)(HA) Overvoltage/ DC ha;ge/ emnerature| S | Open-wire | Threshold | OPeréting Halogen
Part No. Features Voltage | Detection | Control |Balance Undervoltage| - orerde | TEMPEraiure) - gpq | OPEN-WIre | IFesnold g poeratire|  Package Free
9| Over-Curent | Detection Detection | Change n 9
(V) | Accuracy | FET | Switch | Operating ZO‘;”WG: Detection |~ ptecion Detection 9 (°C) Support
(Typ)(mV) | Driver
7 cell, cell voltage/current Internal _
ML5203 protection, cell voltage/ 15420 +25 |NMOS| (MCU 30 0.1 Vv Vv — — — OM ?.SK i P-SSOP30-56-0.65 —
current monitoring control) ption | +85
14 cell, secondary | +7to _ _ _ Overvoltage| _ _ Mask | —40to
ML5232 orotoction Voo | =20 25 eriotag ~ | Option | 4105 | PTSSOP0505 | 1
10 cell, cell voltage/current/ B
ML5233 temperatue protecton 1563’ +15 |NMOS| — 25 0.1 v v v | v - OM;;kn fg;" PLOFPROTOT080 | 1~
multistage connection
13 cell, cell voltage/ _
ML5235 current protection, cell| T-~1| 125 |NmoOs| — 25 0.1 v v - - - Mask | —40t0 | ; sq3031.56.065 -
voltage monitoring +80 Option | +85
5 cell, secondary +5to Overvoltage Mask | —40to
WML5241 protection to5 | *25 - - 1 01 detection - - - v Option | +85 PANSONT00303-050 | - 1~
5 cell, cell voltage/ .
WML5243 current/emperature | 7510 | x25 |NMoS| — 65 0.1 v v v v | v (g";;kn 000 prssoavsass | 1
protection
13 cell, cell voltage/current/ B
27 ML5245 temperature protection, | .10 | +15 |NMOS| — | 25 0.1 v v | v v | o | Mask a0t soenssoss | —
+80 Option | 85
cell voltage monitoring ption

Analog Front En

Charge/ Current Consumption
Supply | CellVoltage Discharge| Cell yp.) Overvoltage/ (;harge/ Short- Operating
Discharge Threshold Halogen
Part No. Features Voltage Monitor | Control |Balance Power Undervoltage Over-Cur?ent Circuit Change Temperature Package s Free A
5 . & . - o upport
(\%) (Typ)mv) DFvE/Lr Switch | Operating P Detection |“poyeciion | Detection (C) PP
5 cell, analog +3.3to Cell Voltage/| _ Mask | —40to | ~ ~
27 ML5204 monitoring outout | 142 | 225 | Gument Megated | 14pA v V' | v | optin | +8s | PTSSOP20-0225:065 | v
16 cell, analog +7to Cell Voltage/ MCU | —40to
ML5238 monitoring output 80 +20 Current NMOS | Iitegreted | 50pA 0.1pA - - Vv Control | +85 P-QFP44-910-0.80 -
14 cell, built-in ADC, Cell Voltage/ |y + o
o Lo | +8to High Side Overvoltage MCU | —40to
ML5236 dlgltal)mgzlttonng v +15 Teglg;?:tt/ure NMOS Megted | 330pA | 01pA - "p e o - Vv Control | +85 P-TQFP44-1010-0.80 Vv
16 cell, built-in ADC, Cell Voltage/ o
ML5239 multistage connection, | 12t%| +10 | Cument/ | — |Exemal| 1.2mA | 04pA | — - — | MCU | —40to| b 1orpga.1010-0.50 v
+72 Control | +85
digital monitoring output Temperature ontro
7 cell, analog +5to Cell Voltage/ | High Side MCU | —40to
=77 ML5248 monitoring output | +31.5 | *2° | Curent | Nyos | S| 320A | O.1WA |2 - V| Gontrol | +as | P-SSOP30-56-0.65 -

Dedicated Controllers

Supply Voltage(V) Current Consumption(uA)(Typ.) Halogen
Part No. Features AD Converter Package Free
Voo AVop Operating HALT Mode STOP Mode Support
nX-U8/100, 32KB Flash, )
ML610Q486P 1KB RAM, master clock 500kHz 1.6t03.6 2.2103.6 12bit, 4ch 400 15 0.2 TQFP48 Vv
nX-U8/100, 48KB Flash with ECC, .
ML610Q488P 2KB RAM, master clock 1MHz. 1.8t03.6 2.2t03.6 10bit, 3ch 175 1.4 0.2 TQFP48 Vv

Halogen-free models are available for products with the halogen free compatible mark " ". Please contact a sales representative for further details.

Coulomb Counter IC for Energy Storage Systems

. A " Operating
Supply Voltage Operational Delta Sigma Sampling Coulomb A
Part No. ) Amplifiers AD Converter Frequency et Communication I/F Tem%zg)ature Package
Gain Switching . Automatic _
YrBD7220FV-LA 5 g 16bit 4kHz Intogration SPI 4010105 | SSOP-B20

Y : Under Development
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Sensors/MEMS

Capacitive Switch Control ICs

Capacitive LED Drive MCU P
Part No. Slppisly Vel Switch Terminal (L= [P Matrix Control I/F Built-In Program Memory Intermlt?ent Package
(V) Control p Operation
(ch) (ch) (bit)
BU21170MUV 3.0to 5.5 5 5 Vv - 12C 32 ROM - VQFN020V4040
BU21079F 3.0to 5.5 8 - - 4x4 12C 32 ROM v SOP16
BU21077MUV 2.7t05.5 8 - - 4x4 ’C 32 RAM v VQFN020V4040
BU21072MUV 3.0to 5.5 10 6 Vv 4x4 12C 32 ROM - VQFN024V4040
BU21078MUV 3.0to 5.5 12 8 Vv 6x6 12C 32 ROM — VQFN028V5050
BU21078FV 3.0to 5.5 12 8 Vv 6x6 ’C 32 ROM - SSOP-B28
¥BU21181FS 301055 18 - - - rC 32 ROM v SSOP-A32
BU21180FS 3.0t05.5 20 — - — 12C 32 ROM — SSOP-A32
Y : Under Development
Resistive type
Stand-by Active Operating Automotive
Part No. Suppl)(/\Xoltage '\;Ib?tl)J Resolution D;rtoeuciir:)n Current Current Host I/F Temperature Pa(;k;;_‘.;e Grade
(UA) (mA) (C) AEC-Q100

BU21029MUV 1.65t0 3.6 - 4096x4096 2 point/1 point 100 0.8 12C —20to +85 VQFN020V4040 -
BU21029GUL 1.65103.6 - 4096x4096 | 2 point/1 point 100 0.8 20 —20to +85 | YOSPEOL2 -
BU21028FV-M 2.7t03.6 - 4096x4096 2 point/1 point 100 0.8 1°C —40to +85 SSOP-B20 YES
BU21023MUV 2.7t03.6 8 1024x1024 2 point/1 point 60 4.0 12C/SPI —20to +85 VQFN028V5050 -
BU21023GUL 271036 8 1024x1024 | 2 point/1 point 60 40 °C/SPI —20to +85 | YOSPEOL2 -
BU21024FV-M 271036 8 1024x1024 2 point/1 point 60 4.0 12C/SPI —40to +85 | SSOP-B28 YES
BU21027MUV 2.7t03.6 32 4096x4096 2 point/1 point 70 8.0 12C —20to +85 VQFN020V4040 -
BU21025GUL 1.6510 3.6 - 4096x4096 1 point 0.8 0.12 C ~30to +85 | YOSPSOL2 -
BU21026 MUV 1.65t0 3.6 - 4096x4096 1 point 0.8 0.12 12C —30to +85 VQFN020V4040 -

Accelerometers (Kionix Products)

3-Axis Accelerometers

Current . .
Part No. Axis Full Scale Range I/F Output Consumption S';Z’CE:'eoi P";s’ Features
(1A) (Typ) L
User Selectable . 3x3x0.9mm, 2KB FIFO/FILO, ODR Setting 0.781Hz to 25.6kHz,
w KX224-1053 3 8g, 169, 329 Digital SPVFC 1.810145.0 16pin, LGA Signal Bandwidth (—3dB)8kHz(XY), 5.1kHz(2)
User Selectable . 2x2x0.9mm, 2KB FIFO/FILO, ODR Setting 0.781Hz to 25.6kHz,
w KX222-1054 3 8g, 169, 329 Digital SPIEC 18101450 12pin, LGA Signal Bandwidth (—3dB)8kHz(XY), 5.1kHz(2)
w KX220 series 3 Up to 40g Analog 240 to 310 3:;;2‘9'_[2?’ Factory Programmable Internal Low Pass Filter

Current Sensor IC

Contactless Current Sensor IC

Input Magnetic | Magnetic Field Current .
Part No. Suppl)(/\Xoltage Field Sensitivity | Consumption I/F Operatmg(:lg)mperature Pa(;l:)ge
(HT) (HT/LSB) (HA)
w BM14270MUV-LB | 271055 +280 0.045 70 G —40to +125 VOFN20QV3535
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Communication

Wireless Communication LSIs

Specified Low Power Radio (Sub-GHz Band Radio) (LAPIS Semiconductor Products)
UHF Transmitter LSls

Supply . Transmission | Transmission . Operating Halogen
Part No. Supported Standards Freéq::gcy Voltage M&i‘#\ﬂfn FEC Mode | Control I/F Rate Output gzrfzﬁlt\'/ﬁ; Temperature Package Free "
(kbps) (mW) ('C) Supported
ML7386 2- Synchronous 2.4/ 10
ARIB STD-T67 426MHz | 4 81536 | FSK - Serial (Contro) 4.8/ - 2510 | pyorns0i0d0 | b
ML7386B RCR STD-30 Band MSK DIIDATA) 7.2 1/10 +85
Data Transceiver LSIs
Synchronous
¢ 1.2/2.4/4.8[NRZ]
ARIB STD-T67 426MHz Band Serial . —116dBm —25to
ML7066 RCR STD-30 429MHz Bang | 211036 | 2-FSK - (Control (3';‘;‘&?;‘]‘)'"9 110 | BER<1%]*' | +65 | PVORN4E0T0T-050 v
DIO(DATA)
—107dBm
ML7396D ARIB STE_)-T1 08 Synchronous | Up to 50/ [100kbps
EN300-220 750 to 2- IEEE Serial 100/ 1/ | BER=01%]*' | 404
960MH 1.8103.6 | (Q)FSK | 802.15.4g | (Control/ 150/ 10/ O | P-WQFN40-0606-0.50 v
z : —106dBm +85
FcC (G)MSK | Compliant DATA) 200/ 20 100kb
ML7396A part15.247/249 DIO(DATA) 400 BE[R=O.1 ‘;’}os]*‘
1/
ML7344J ARSI Ter 160t 181036 | o Synchroraus 10| —117dBm |0
° G)FSK - ena Upto 15 20 4.8Kbps 10| p.warNs2-005-0.50 Vv
510MH: (Control +85
c y ? [33t036 | GMSK D(|&’E‘,L9r}\) 20/ | BER=0.1%]*"
ML7344 Q/GDW374.3 (100mw) 100
Synchronous
2 h 1/ —106dBm
EN300-220 750 to Serial —40to
ML7406 EN1357-4 - 2011 o60MHz | 181036 | (GFSK - (Contro) Up to 500 10/ [100kbps 85 P-WQFN32-0505-0.50 v
(GMSK 20 | BER=0.1%)]
DIO(DATA)
ARIB STD-T67 2-
ARIB STD-T108 16010 (G)FSK Sy”g’;ﬁ"”s 1/ —123dBm | _ 040
ML7345 RCR STD-30 1.8t03.6 | (GMSK — Up to 100 10/ [2.4kbps P-WQFN32-0505-0.50 v
EN300-220 960MHz 4- (Control) 20 BER=19%]*" +85
EN13757-4 : 2013 (GIFSK DIODATY
ARIB STD-T67 2-
ARIB STD-T108 31510 (G)FSK Sy”é';i?aﬂws 1/ —1195dBm | o,
- .81t0 3. — pto .4kbps -\ -0505-0.
ML7345D RCR STD-30 seomHz | 181036 | (GMSK (Control) Up to 100 10/ [2.4Kb ? 850 P-WQFN32-0505-0.50 v
EN300-220 - DIODATA 20 BER=1%]*'
EN13757-4 : 2013 (G)FSK
2- Synchronous
: —123dBm
470t0 | 33t03.6 | (QFSK Serial 20/ —40to
ML7345C Q/GDW374.3 S10MHz | (100mW) (G)MSK - (Contro) Up to 100 100 [2.4kbps 85 P-WQFN32-0505-0.50 v
(G)FSK DIO(DATA) BER=1%]
ARIB STD-T67 (G)QF'SK
ARIB STD-T108 Synchronous
. (GMSK IEEE : 1/ —106dBm _
ML7414 Sigfox®(Rev 2.E) 31510 | 481536 | 4 | 802.154g | o Upto100 | 10/ [100kbps 40%0 | p.\yQFN32-0505-050 v
RCR STD-30 960MHz @FSK | Compliant | (Contro) 20 BER=195]' +85
EN300-220 SISk | Compliant | pioipaTa) =1%]
EN13757-4 : 2013 (send only)
Sigfox? is the registered trademark of SIGFOX S.A.
*1 : BER means Bit Error Rate.
*2 : Halogen-free models are available for products with the halogen free compatible mark "y~ ". Please contact a sales representative for further details.
LPWA (LAPIS Semiconductor Products)

UHF Transceiver LSI

Frequency Supply Modulation el || Tenemissen Transmission Recepti Operating Halogen
ption
Part No. Supported Standards Band Voltage Method FEC Mode it Rate Output Sensitivity Tempqerature Package Free o
(MHz) (V) (mW) C Supported
ARIB STD-T67 2- Ub t 119508
ARIB STD-T108 (GFSK Synchronous 100F|’<b%s [2.4@5'“
RCR STD-30 (GMSK | IEEE Serial (XFSI) V| gerctupiors | —a0to
ML7404 EN300-220 315t0 960 | 1.8t03.6 4- 802.15.4k (Control) 80K to 10/ “121dBm 185 P-WQFN32-0505-0.50 Vv
Eé\l_1 ?75@7};{4 : 220I;)3 (SESS&( Compliant DIO 200kcps 20 [200kpos,SF=64
IgTOX ev 2. =04,
IEEE802.15.4K DSSS DA (DSSS) PER=1%]"(DSSS)

Sigfox® is the registered trademark of SIGFOX S.A.
*1: BER is an abbreviation for Bit Error Rate. *2 : PER is an abbreviation for Packet Error Rate.
*3 : Halogen-free models are available for products with the halogen free compatible mark "y”". Please contact a sales representative for further details.

Multiband Wireless (Sub-GHz Band & 2.4GHz Band) (LAPIS Semiconductor Products)
Data Transceiver LSI

Suppl . Transmission | Transmission q Operatini Halogen
Part No. Supported Standards Freéquegcy Volgpg); M’Owdl#?‘?n FEC Mode IC‘onftrol Rate Output gece;:.tlan TenEperatL?re Package Fre%
an etho nterface (Kops) (mW) ensitivity C Supported™?
ARIB STD-T66
ARIB STD-T67 1ggm:§ gz:g 2- Synchronous [100kbp150§gg["1%]*w
ARIB STD-T108 | g1 111; Band (@FSK | IEEE Serial V| essMHzBad) | —40 to
27 ML7411 RCR STD-30 15MH 1.8t03.6 | (GMSK | 802.15.4g | (Contro)) | 1.2to 300 10/ _ P-WWQFN36-0606-0.50 v
z Band 8 95dBm +85
EN300-220 920MHz Band 4- Compliant DIO 20 [100kpcs BER=19%]"
EN18757-4:2013 | ) n/ = (GFSK (DATA) (24GHz Band)
FCC part15 : :

*1: BER is an abbreviation for Bit Error Rate.
*2 : Halogen-free models are available for products with the halogen free compatible mark "p”". Please contact a sales representative for further details.

MCU Included Specified Low Power Radio (Sub-GHz Band Radio) System LSI (LAPIS Semiconductor Products)

Data Transceiver LSI

Frequency| Supply 8 Transmission | Transmission q Operating Halogen
Part No. Ssutgﬁg:%d Band Voltage M&i‘:ﬁg’" CPU Core F:‘gz;”j,';ye Rate Output SZﬁ:i't)it\yi)tn Temperature Package Free
(MHz) V) (kbps) (mW) Y (C) Supported™?
Up to 50/
ARIB STD- 2 e 1007 v —106dBm —40to
ML7416N T108 750t0960| 1.8t03.6 (G)FSK | Cortex®-MO+ RAM ’ 150/ 10/ [100kbps 185 P-LFBGA81-1010-1.00 Vv
(GIMSK 64KB %1%%/ 20 BER=0.1%]*"

Cortex® is a registered trademark of ARM Limited (or of its subsidiaries) in the EU or other countries.
*1 : BER means Bit Error Rate.
%2 : Halogen-free models are available for products with the halogen free compatible mark "y”". Please contact a sales representative for further details.
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ICs
Memory

Serial EEPROM

Standard EEPROM

12C BUS EEPROM (2-Wire) BR24Gxxx-3 series (SCL Frequency=400kHz)

" Current Consumption
Cama i rmar | SpEY | )|t | S| 0 e D2
SOP8 | SOP-J8 [SSOP-BB| TSSOP-B8 | MSOP8 | TS50 - [VSONI08 | VIPC0S (bit) | wordbit) |y O?fr:;“)"g S'(Tj"g)by Max)ms)| H) | (o) | M) | ears)
BR24G01 F-3 FJ-3 FV-3 FVT-3 | FVM-3 | FVJ-3 | NUX-3 - 1K 128x8 |16t055| 2 2 5 400k
BR24G02 F-3 FJ-3 FV-3 | FVI-3 | FVM-3 | FVJ-3 | NUX-3 - 2K 256x8 |1.6t055| 2 2 5 400k
BR24G04 F-3 FJ-3 FV-3 | FVI-3 | FVM-3 | FVJ-3 | NUX-3 - 4K 512x8 |16t055| 2 2 5 400k
BR24G08 F-3 FJ-3 FV-3 | FVI-3 | FVM-3 | FVJ-3 | NUX-3 - 8K 1Kx8 |16t055| 2 2 5 400k
BR24G16 F-3 FJ-3 FV-3 | FVI-3 | FVM-3 | FVJ-3 | NUX-3 | QUZ-3 | 16K 2Kx8 |1.6t055| 2 2 5 400k ’fg? 10° 40
BR24G32 F-3 FJ-3 FV-3 | FVT-3 | FVM-3 | FVJ-3 | NUX-3 - 32K 4Kx8 |16t055| 2 2 5 400k
BR24G64 F-3 FJ-3 FV-3 FVT-3 | FVM-3 | FVJ-3 | NUX-3 - 64K 8Kx8 |1.6t055| 2 2 5 400k
BR24G128 F-3 FJ-3 FV-3 | FVT-3 | FVM-3 | FVJ-3 | NUX-3 — 128K | 16Kx8 |1.6t055| 2.5 2 5 400k
BR24G256 F-3 FJ-3 FV-3 | FVT-3 - - - - 256K | 32Kx8 |[1.6t055| 2.5 2 5 400k
I°C BUS EEPROM
BR24G01 F-3A | FJ-3A - FVT-3A | FVM-3A | FVJ-3A | NUX-3A 1K 128x8 [1.7t05.5| 2 2 5 M
BR24G02 F-3A | FJ-3A - FVT-3A | FVM-3A | FVJ-3A | NUX-3A |  — 2K 256x8 |1.7t055| 2 2 5 1M
BR24G04 F-3A | FJ-3A - FVT-3A | FVM-3A | FVJ-3A | NUX-3A |  — 4K 512x8 |1.7t055| 2 2 5 1M
BR24G08 F-3A | FJ-3A - FVT-3A | FVM-3A | FVJ-3A | NUX-3A | — 8K 1Kx8 |1.7t055| 2 2 5 M ’:gst" 109 40
BR24G16 F-3A | FJ-3A - FVT-3A | FVM-3A | FVJ-3A | NUX-3A | — 16K 2Kx8 |1.7t055| 2 2 5 M
BR24G512 F-3A | FJ-3A - FVT-3A - - - - 512K | 64Kx8 |[1.7t055| 4.5 3 5 M
BR24G1M F-3A | FJ-3A - - - - - - 1M | 128Kx8 |1.7t055| 4.5 3 5 1M
I°C BUS EEPROM
77 BR24G32 F-5 FJ-5 - FVT-5 | FVM-5 - NUX-5 - 32K 4Kx8 |16t055| 2 25 5 1M
WBR24G64 F-5 FJ-5 - FVT-5 | FVM-5 - NUX-5 - 64K 8Kx8 |1.6t055| 2 25 5 ™M | 4010 ot | 200
WBR24G1 28 F-5 FJ-5 - FVT-5 | FVM-5 - NUX-5 - 128K | 16Kx8 |1.6t055| 2 25 5 M 85
77 BR24G256 F-5 FJ-5 - FVT-5 | FVM-5 - NUX-5 - 256K | 32Kx8 [1.6t055| 2 25 5 1M

part No. Package and Suffix Gatp)qcity Bt Form?t 55?;& Currentv &Zr;(s.;lmptlon (V;\ggee Tgrﬁ:::{:ﬂe Enqurance Re?:r'féiion
soPs SoP-Us | TSsOP-BS | MsoPe | vsoNooexzoso| 0 | (Werexei Ty Sl B Mag| 0 | ™9 Viears

BR25G320 F-3 FJ-3 FVT-3 FVM-3 NUX-3 32K 4Kx8 | 1.6t05.5 8 2 5

BR25G640 F-3 FJ-3 FVT-3 FVM-3 NUX-3 64K 8Kx8 | 161055 8 2 5

BR25G128 F-3 FJ-3 FVT-3 FVM-3 NUX-3 128K | 16Kx8 | 161055 8 2 5 —w0t0 | 0
BR25G256 F-3 FJ-3 FVT-3 - - 256K | 32Kx8 | 1.6t05.5 8 2 5 +8s

BR25G512 F-3 FJ-3 FVT-3 - - 512K | 64Kx8 | 1.8t05.5 4 1 5

BR25G1M F-3 FJ-3 - - - 1M | 128Kx8 | 1.8t05.5 4 1 5
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ICs
Memory

Serial EEPROM

Standard EEPROM

WL-CSP EEPROM

Current Consumption
Pack
Capacity e Pul-Up | Bit Format | SUPPY (Mex) Write | Operating | Data
Part No. I/F (bit) Paoia Soa Thickness B.a" REsIN |Resistance| (wordxbit) Voltage oomainallStands Cycle Time Tempﬂerature Retention
9 (mm) | Pitch V) perating Y | (Max.)(ms) (C) (vears)
Name (mm) (Max) | (mm) COATING (mA) (LA)

BU9833GUL-W EC | 2K | VCSPS0L1 | x:1.27 y:1.50 0.55 0.5 v - 256x8 | 1.7t05.5 2 2 5 —40to +85 | 40
BU9847GUL-W IPC | 4K | VCSP50L1 | x:1.95 y:1.06 0.55 0.5 v - 512x8 | 1.7t05.5 2 2 5 —40to +85 | 40

y
BU9889GUL-W IEC | 8K | VCSP50L1 | x:1.60 y:1.00 0.55 0.5 v - 1Kx8 1.7t05.5 2 2 5 —40to +85 | 40
BRCB008GWZ-3 PC | 8K | UCSP30L1 | x:0.94 y:0.94 0.33 0.4 - - 1Kx8 1.7t03.6 2 2 5 —40to +85 | 40

y
BRCB016GWL-3 I’C | 16K | UCSP50L1 x:1.10 y:1.15 0.55 0.4 Vv - 2Kx8 1.7t03.6 2 2 5 —40to +85 40
BRCD016GWZ-3 lPC | 16K | UCSP35L1 | x:1.30 y:0.77 0.40 0.4 v - 2Kx8 1.7t03.6 2 2 5 —40to +85 | 40

y
BRCG016GWZ-3 IPC | 16K | UCSP30L1A | x:0.82 y:0.82 0.33 0.4 Vv — 2Kx8 17t055 2 2 5 —40to +85 40
BRCF016GW2Z-3 [PC | 16K | UCSP30L1 | x:0.86 y:0.84 0.35 0.4 - - 2Kx8 1.7t055 2 2 5 —40to +85 | 40
BRCA016GWZ-W PC | 16K | UCSP30L1 | x:1.30 y:0.77 0.35 0.4 — — 2Kx8 171036 2 2 5 —40to +85 | 40
BRCB032GW2Z-3 IPC | 32K | UCSP30L1 | x:1.45 y:0.77 0.33 0.4 - - 4Kx8 1.7t055 2 2 5 —40to +85 | 40
BRCH064GWZ-3 PC | 64K | UCSP35L1A | x:1.50 y:1.00 0.33 0.4 v - 8Kx8 1.6t055 2 2 5 —40to +85 | 40
BRCB064GWZ-3 IPC | 64K | UCSP30L1 | x:1.50 y:1.00 0.35 0.4 - wpP 8Kx8 16t055 | 39 2 5 —40to +85 | 40
BRCE064GWZ-3 PC | 64K | UCSP25L1 | x:1.50 y:1.00 0.30 0.4 - - 8Kx8 161055 2 2 5 —40to +85 | 40
BU9897GUL-W IPC | 128K | VCSP50L2 | x:2.44 y:1.99 0.55 0.5 v - 16Kx8 | 1.7t05.5 | 25 2 5 —40to +85 | 40
BU9832GUL-W SPI | 8K |VCSP50L2 | x:2.09 y:1.85 0.55 0.5 v - 1Kx8 1.8t05.5 3 2 5 —40to +85 | 40
BU9829GUL-W SPI | 16K | VCSP50L1 | x:1.74 y:1.65 0.55 0.5 v - 2Kx8 1.6103.6 2 1 5 —30to +85 | 10
BR25S128GUZ-W | SPI | 128K | VCSP35L2 | x:2.00 y:2.63 0.40 0.5 v - 16Kx8 | 1.7t05.5 2% 2 5 —40to +85 | 40
BU9891GUL-W MW | 4K | VCSP50L1 | x:1.60 y:1.00 0.55 0.5 v - 256x16 | 1.7t05.5 3 2 5 —40to +85 | 40

WL-CSP EEPROM : % Vcc=2.5V
Plug & Play EEPROM for Memory Modules
Package and Suffix ; Supply Write Data
Part No. g it Formgt Voltage Cllamik FEauEsy Cycle Time Enqurance Retention Write Protect
TSSOP-B8 | VSON008X2030 | (Wordxbit) ) (kHz) (ms) (times) | " ears)
BR34L02 FVT-W - 256x8 1.7t05.5 100*/400*2 5 108 40 One-Time ROM Write Protect Function
Setting/Release-Capable Write Protect Function,
- a o

BR34E02 FVT-3 NUX-3 256x8 171055 400 5 10 40 One-Time ROM Write Protect Function

Plug & Play EEPROM For Memory Modules : %1 : Vcc=1.7 to 5.5V %2 : Vce=2.5 to 5.5V

Plug & Play EEPROM for Display

Part No. Packaga and Suffix Function Explanation i Fgrrgixt Supply\)/oltage Frgqlzgﬁcy Cyz‘:/:len'tﬁme
SOP8 | SOP-J8 |SSOP-B8| SOP14 | SSOP-B14 | SSOP-B16 |VSON00BX2030! (wordxbit) V) (kHz) (ms)

BR24C21 F FJ Fv - - - - Subports D d'?s%]:x/ 128x8 25055 100/400 10

_ _ _ g _ _ _ Dual-port type compatible
BU9882 F-W FV-W with DDG2 for displays 128x8x2ch 2.5105.5 100/400 10
BU9883 - - - - - FV-W - Zk?;trﬁg,‘w'fizzso“" 256x8x3ch 3.0t055 400 5

- - - - - - -3 2Kbitx2cl 256x8x2cl 1.7105.5 400 5
BU99022 NUX Kbitx2ch EEPROM h

Automotive EEPROM
105°C Operation I2°C BUS EEPROM (2-Wire) BR24Axx-WM series

s Current Consumption Write . .
Package and Suffi
Part No geene Capacity| Bit Format | PP (Mex) Oycle | b | Endurance | 00| A e
. (bit) | (wordxbit) Operating| Standb Time o (times)
SOP8 SOP-J8 MSOP8 (V) polating Y (C) (vears) | AEC-Q100
(mA) uA) | (Max.)(ms)
BR24A01A F-WM FJ-WM - 1K 128x8 | 2.5t05.5 2 2 5
BR24A02 F-WM FJ-WM FVM-WM 2K 256x8 | 2.5t05.5 2 2 5
BR24A04 F-WM FJ-WM - 4K 512x8 | 2.5t05.5 2 2 5
BR24A08 F-WM FJ-WM - 8K 1Kx8 | 251055 | 2 2 5 —A0to 108 40 YES
+105
BR24A16 F-WM FJ-WM - 16K 2Kx8 | 25105.5 2 2 5
BR24A32 F-WM - - 32K 4Kx8 | 251055 3 2 5
BR24A64 F-WM - - 64K 8Kx8 25t05.5 3 2 5
85°C Operation I1°C BUS EEPROM (2-Wire) BR24Txx-3AM series
| Current Consumption | Write . X
Pack d Suffi
Part No. sesemnem Capasiy| Bit Format | iPPY (Max) Oycle | 1o atere | Endurance | poiiton | Gade
' sops sop-Js | Tssopss | OO |Werdxbit) | % [operating| standoy Maxdims) fx (times) | “(years) | AEG-Q100
mA) | (pA) | Max)ms
BR24T512 F-3AM FJ-3AM FVT-3AM 512K | 64Kx8 | 171055 | 45 3 5 4ot 108 40 YES
+85
BR24T1M F-3AM FJ-3AM - M 128Kx8 | 1.7t055 | 45 3 5 “40to 108 40 YES
+85
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ICs
Memory

Automotive EEPROM

125°C Operation Microwire BUS EEPROM (3-Wire) BR93Hxx-2C series

3 Current Consumption Write . .
Pack d Suff
Part No fersee e T ity B e \?(?I’t)zf I)t; (Max) Cyel Tg)mpe;argtnlﬁ'e ETElIETER Relt)ear:ta;on Augrzgsve
: (bit) | (wordxbit) 9€ Operating | Standby | . Time P (times)
SOP8 | SOP-J8 |TSSOP-B8| MSOP8 V) (mA) (@A) | (Max)(ms) () (vears) | AEC-Q100
BR93H46 RF-2C | RFJ-2C | RFVT-2C | RFVYM-2C | 1K 64x16 | 2.5t05.5 3 10 4
BR93H56 RF-2C | RFJ-2C | RFVT-2C | RFVYM-2C | 2K 128x16 | 2.5t05.5 3 10 4
BR93H66 RF-2C | RFJ-2C | RFVT-2C | RFVYM-2C | 4K 256x16 | 2.5t05.5 3 10 4 14102;" 108 100 YES
RF-2 RFJ-2 RFVT-2C | RFVM-2 8K 512x16 | 2.5t05.5 3 10 4
BR93H76 C o] C c
BR93H86 RF-2C | RFJ-2C | RFVT-2C | RFVM-2C | 16K 1Kx16 | 2.5t05.5 3 10 4
105°C Operation Microwire BUS EEPROM (3-Wire)
BR93A46 RF-WM | RFJ-WM | RFEVT-WM | RFVM-WM | 1K 64x16 | 2.5t05.5 3 2 5
BR93A56 RF-WM | RFJ-WM | REVT-WM | RFVM-WM | 2K 128x16 | 2.5t05.5 3 2 5
BR93A66 RF-WM | RFJ-WM | REVT-WM | RFVM-WM | 4K 256x16 | 2.5t05.5 3 2 5 14100;" 108 40 YES
BR93A76 RF-WM | RFJ-WM | RFVT-WM | RFVM-WM | 8K 512x16 | 25t055 3 2 5
BR93A86 RF-WM | RFJ-WM | RFVT-WM | RFVM-WM | 16K 1Kx16 | 2.5t05.5 3 2 5
125°C Operation SPI BUS EEPROM BR25Hxxx-2C series
3 Current Consumption Write . .
Pack d Suff
Part No i Capacity| Bit Format \?gl’t)ap I)é (Max) Cycle Tg)mpe;a:gpge ETElETER Re%ar:aon Augrr:g;we
: (bit) | (wordxbit) € Operating | Standby | . Time P (times)
SOP8 | SOP-J8 |TSSOP-B8| MSOP8 V) mA) (@A) | (Max)(ms) () (vears) | AEC-Q100
BR25H010 F-2C FJ-2C FVT-2C | FVM-2C 1K 128x8 | 2.5t05.5 4 10 4
BR25H020 F-2C FJ-2C FVT-2C | FVM-2C | 2K 256x8 | 2.5t05.5 4 10 4
BR25H040 F-2C FJ-2C FVT-2C | FVM-2C | 4K 512x8 | 2.5t05.5 4 10 4
BR25H080 F-2C FJ-2C FVT-2C | FVM-2C | 8K 1Kx8 | 251055 4 10 4
—40to o
s 10 100 YES
BR25H160 F-2C FJ-2C FVT-2C | FVM-2C | 16K 2Kx8 | 25t05.5 4 10 4
BR25H320 F-2C FJ-2C FVT-2C | FVM-2C | 32K 4Kx8 | 25t05.5 4 10 4
BR25H640 F-2C FJ-2C FVT-2C - 64K 8Kx8 | 25t055 | 55 10 4
BR25H128 F-2C FJ-2C - - 128K | 16Kx8 | 25t055 55 10 4
125°C Opera Pl BUS EEPROM with ECC
BR25H640 F-2AC FJ-2AC | FVT-2AC | FVM-2AC | 64K 8Kx8 | 25t055 55 10 4
BR25H128 F-2AC | FJ-2AC | FVT-2AC - 128K | 16Kx8 | 25t055 | 55 10 4 —40to 10 100 YES
+125
BR25H256 F-2AC FJ-2AC - - 256K | 32Kx8 | 2.5t05.5 55 10 4
105°C Operation SPI BUS EEPROM BR25Axxx-3M series
BR25A256 F-3M FJ-3M FVT-3M - 256K | 32Kx8 | 2.5t05.5 4 10 5
- - - - 5 64Kx8 | 2.5t05.5 0 5 B 1 0f
BR25A512 F-3M FJ-3M | FVT-3M 12K | 64K 4 1 +41°0‘5° 08 100 YES
BR25A1M F-3M FJ-3M - - 1M 128Kx8 | 2.5t05.5 4 10 5

FeRAM

Ferroelectric Memory (LAPIS Semiconductor Products)
Parallel BUS FeERAM

. N . Read/ 8 Operating Halogen .
Part No. Memorz/bi(t))apacny C(Ovr\:(f)llgt;j):itilt?n Suppl)z\))/oltage Operating Speed | Write Endurance Data( Zeatr:')""on Temperature Package Free A‘é?g{]gi‘?
(times) v Ta(C) Supported*!
MR48V256C 256K 32Kx8 271036 trc=150ns 10" 10 —40t0 +85 | JSOP(T) - YES
) : 28-08134-0.55
I2C BUS FeERAM MR44Vxxxx series
MR44V064B 64K 8Kx8 1.8103.6 fek=3.4MHz v
10" 10 —40to +85 | SOP8-200-1.27 YES
MR44V100A iLY 128Kx8 1.8t03.6 fo=3.4MHz v
SPI BUS FeRAM MR45Vxxxx series
MR45V032A 32K 4Kx8 271036 fok=15MHz
MR45V064B 64K 8Kx8 1.8t03.6 fek=40MHz SOP8-200-1.27 v YES
MR45V256A 256K 32Kx8 3.0t03.6 fok=15MHz
107 10 —40to +85
SOP8-200-1.27 v YES
MR45V100A M 128Kx8 1.8t03.6 fek=40MHz
DIP8-300-2.54 v -
MR45V200B M 256Kx8 271036 fek=34MHz DIP8-300-2.54 v -

*1 : Halogen-free models are available for products with the halogen free compatible mark "»".
Please contact a sales representative for further details.
*2 : Please contact a sales representative for details regarding AEC-Q100.
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General Purpose Legacy DRAM SDRAM (LAPIS Semiconductor Products)
Standard

Data Supply | Memory | Number . q Max. Operating Refresh A Operating Halogen
Part No. Rate Voltage | Capacity | of Data (bzgaggvlgﬁf&t) Frequency Cycle Cyc:g;l)’ IMe | Features Temperature Package Free
type V) (bit) bits (MHz) (cycles/ms) Ta(C) Supported*!
MSM56V16161N 16M 2x512Kx16 143 7/7.5/10 TSOP(2)50-400-0.80 Vv
MD56V62161M 64M 4x1Mx16 143 4096/64 775140 | prvabiit v
SDR | 3.3:03 x16 —————— Coatrol | 01 F70 | Ts0p()54-400-
MD56V72161C 128M 4x2Mx16 166 6/7/7.5/10 0.80 v
MD56V82161A 256M 4x4Mx16 166 8192/64 6/7/7.5/10 Vv
*1 : Halogen-free models are available for products with the halogen free compatible mark """,
Please contact a sales representative for further details.
Industrial Legacy DRAM SDRAM (LAPIS Semiconductor Products)

Data Supply | Memory | Number . 8 Max. Operating Refresh o Operating Halogen
Part No. Rate Voltage | Capacity | of Data boﬁzﬂ\%uri}f&t Frequency Cycle Cyclz fine Features | Temperature Package Free
type V) (bit) bits {banfoawo ) (MHz) (cycles/ms) (ns) Ta(C) Supported*!
MSM56V16161NP 16M 2x512Kx16 143 7/7.5/10 TSOP(2)50-400-0.80 v
MD56V62161M-xxTAP 64M 4x1Mx16 143 4096/64 77510 | prvabiit v
SDR | 3.3:0.3 x16 Control’ | 4010 85| T50P()54-400-
MD56V72161C-xxTAP 128M 4x2Mx16 166 6/7/7.5/10 0.80 Vv
MD56V82161A-xxTAP 256M 4x4Mx16 166 8192/64 6/7/7.5/10 Vv
800 Average Refresh Period: TFBGA96-
ﬁMDGOY1G160A-xxLAP7AL DDR3 |1.5+0.075 1G x16 8x8Mx16 (1600Mbps) 78ys(Tc<85C), 1.25/1.5 - —40to +95| 9.0x13.0- Vv
3.9us(Te>85¢) 0.80
1.3540.1 800 Average Refresh Period: TFBGA96-
Y¢MD60S1G160A-xxLAP7AL | DDR3L | - 'l 1G x16 8x8Mx16 7.80s(TeS85), 1.25/1.5 - —40to +95| 9.0x13.0- Vv
—0.067 (1600Mbps) )
39usTe>85¢) 0.80
*1 : Halogen-free models are available for products with the halogen free compatible mark "v"". Yr:Under Development
Please contact a sales representative for further details.
Automotive Legacy DRAM SDRAM (LAPIS Semiconductor Products)
Automotive (85°C/95°C)
Data Supply Memory | Number CariEEEEn Max. Operating Refresh Cycle Operating Halogen | Automotive
Part No. Rate Voltage | Capacity | of Data (bankxa/ordxbit) Frequency Cycle Time Features | Temperature Package Free Grade
type ) (bit) bits (MHz) (cycles/ms) (ns) Ta(C) Supported*' | AEC-Q100
MSM56V16161NP-xxTFEX 16M 2x512Kx16 143 7/7.5/10 TSOP(2)50-400-0.80 Vv YES
MD56V62161M-xxTAL42X 64M 4x1Mx16 143 4096/64 7/7.5/10 Drivabilit —40to
SDR | 3.3:0.3 x16 Gontrol’ | 85 TSOP(2)54-
MD56V72161C-xxTAL42X 128M 4x2Mx16 166 6/7/7.5/10 400-0.80 v YES
MD56V82161A-xxTAL42X 256M 4x4Mx16 166 8192/64 | 6/7/7.5/10
800 Average Refresh Period: 4010 TFBGA96-
ﬁMD60Y1G160A-xxLAL43L DDR3 |1.5+0.075 1G x16 8x8Mx16 7.8ys(Tc<85C), 1.25/115 - 9.0x13.0- Vv YES
(1600Mbps) . +95
39sTe>850) 0.80
Average Refresh Period: o TFBGA96-
rMD60S1G160A-xxLAL43L |DppraL |31 00| 4 | .16 | sx8Mxi6 800 T8MSET), | 1.25/15 - 40t0 | g0x13.0- v YES
—0.067 (1600Mbps) . +95
3.9us(Te>85C) 0.80
Automotive (105°C)
MD56V62161M-xxTALQ2X 64M 4x1Mx16 143 7/7.5/10
4096/16 o
Drivability | —40 to TSOP(2)54-
MD56V72161C-xxTALQ2X | SDR | 3.3:0.3 | 128M | x16 4x2Mx16 166 6/7/7.5/10 | “ ool 105 400-0.80 4 YES
MD56V82161A-xxTALQ2X 256M 4x4Mx16 166 8192/16 | 6/7/7.5/10
800 Average Refresh Period: —40to TFBGA96-
MD60Y1G160A-xxLALQ3L | DDR3 |1.5+0.075 1G x16 8x8Mx16 7.8us(TeS85C), 1.25/1.5 - 9.0x13.0- v YES
(1600Mbps) . +105
39ps(Teo850) 0.80
Average Refresh Period: - TFBGA96-
i\(MDGOS1 G160A-xxLALQ3L | DDR3L 1.85+01, 1G x16 8x8Mx16 800 78ys(Tc<85C), 1.25/1.5 - 4010 9.0x13.0- Vv YES
—0.067 (1600Mbps) . +105
39s(Te>85C) 0.80
DDR 3 : Double Data Rate 3 Synchronous DRAM, SDR: Single Data Rate Synchronous DRAM Y¢: Under Development
%1 : Halogen-free models are available for products with the halogen free compatible mark "v".
Please contact a sales representative for further details.
SiP SDRAM (LAPIS Semiconductor Products)
Standard
Supply Memory | Number of Confi B Max. Operating - Operating
A iguration Refresh Cycle Cycle Time
Part No. Voltage Ca(%Eilt()my Izziatt: (bankxwordxbit) Fr?l\(}lll{iezl;cy (cycles/ms) ns) Tem_l;_)j(ggture Features
MSM56V16160N-xxWBP 16M 2x512Kx16 143 7/7.5/10
MD56V62160M-xxWBP 3.3+0.3 64M x16 4x1Mx16 143 4096/16 7/7.5/8/10 —40to +125 KGD
MD56V72160C-xxWBP 128M 4x2Mx16 166 6/7/7.5/10

Automotive

atior | Capacy |“Dun | Siovsien, | Mealey” | Fefmnoge | Ofelm | i | reawes e
MSM56V16160NP 16M 2x512Kx16 143 7/7.5/10
MD56V62160M 33103 64M x16 4x1Mx16 143 4096/16 7/7.5/8/10 —40to +125 KGD YES
MD56V72160C 128M 4x2Mx16 166 6/7/7.5/10

*1: Please contact a sales representative for details regarding AEC-Q100.
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ICs
Amplifiers & Linear

Operational Amplifiers
Standard

Ground Sense Operational Amplifiers

- Input Input Output Gain .
Supply | Circuit i Input Output Voltage 8 Operating
Part No. ch | Voltage | Current \? Hset CB'aS t gourcet Voltage Voltage Gain Sle\\” IR Bgnd;vmtth Temperature Package
V) (mA) oltage urren urren V) ) dB) (V/us) roduc 0)
(mV) (nA) (mA) (MHz)
BA2904F/FV/FVM v v —40to +125 | SOP8/SSOP-B8/MSOP8
2 | 3t036 | 05 20 20 30 Vot s chi‘f s 100 0.2 05
BA2904SF/SFV/SFVM ’ ’ —40to +105 | SOP8/SSOP-B8/MSOP8
Vee to Vee to
BA2904YF-LB 2 | 3t036 0.5 2.0 20 30 Voor1.5 Voo15 100 0.2 05 | —40to +125 | SOP8
BA2902F/FV Ver t Vet —40to +125 | SOP14/SSOP-B14
4 | 3t086 | 07 2.0 20 30 Veer1s Veer s 100 0.2 05
BA2902SF/SFV ’ ’ —40to +105 | SOP14/SSOP-B14
Vee to Vee to
BA2902YF-LB 4 | 3t036 | 07 2.0 20 30 Voo 15 Ve 15 100 0.2 0.5 40to +125 | SOP14
BA3404F/4FJ/FVM 2 | 41036 | 20 2.0 70 30 Vz’;it; o \/(\;{;EitZO o 100 12 1.2 —40to +85 | SOP8/SOP-J8/MSOP8
Vee to Vee to SOP14/SOP-J14/
LM2902F/FJ/FV/FVJ 4 | 3t032 | 10 1.0 20 30 Voo 15 Voo 15 100 0.3 0.8 40to +125 | LoD o e OP-B 14y
SOP8/SOP-J8/SSOP-B8/
LM2904F/FJ/FV/FVJ/ 2 | 3t032 | 06 1.0 20 30 Vee to Vee to 100 03 0.8 | —40to +125 | TSSOP-B8J/MSOPS/
FVM/FVT Veo—1.5 Veo—1.5
TSSOP-B8
3.0to Ve to Vee+0.01 to SOP14/SOP-J14/
LM324F/FJ/FV/FVJ 4| 3o | 1000 | 10 20 30 Voo—1.5 Voo—1.5 100 03 08 | —40to +85 | 55hp B14/TSSOP-B14J
SOP8/SOP-J8/SSOP-B8/
Wﬁsg\';./r”/ FV/FVJ/ 2 33"2 2| e00 1.0 20 30 VVEE‘:’ s Vj§+g(1’15t° 100 03 08 | —40to +85 | TSSOP-B8J/MSOPS/
/ : ool ol TSSOP-B8
Automotive Ground Sense Operational Amplifiers
Ao fl Input Input | Output Gain .
Supply | Circuit i Input Output Voltage . Operating
Part No. ch | Voltage | Current VO HSEt CB'aS t gource; Voltage Voltage Gain Slevv; i Bgnd(;md‘th Temperature Package
(mA) oltage urren urren V) V) dB) (V/us) roduc C)
(mV) (nA) (mA) (MHz)
BA2904YF-C/YFV-C/ Vee to Vee to
YEVM-C 2 | 3t036 | 05 2.0 20 30 Voo 15 Ve 15 100 0.2 0.5 | —40to +125 | SOP8/SSOP-B8/MSOP8
BA2902YF-C/YFV-C 4 | 3t036 | 07 2.0 20 30 v;’;i‘f 5 Vl’;i‘f 5 100 0.2 0.5 | —40to +125 | SOP14/SSOP-B14
BA2904YF-M/YFV-M/ Vee to Vee to
YEVM-M 2 | 3t036 | 05 2.0 20 30 Voo 15 Veoo 15 100 0.2 05 | —40to +125 | SOP8/SSOP-B8/MSOP8
BA2902YF-M/YFV-M 4 | 3t036 | 07 2.0 20 30 Vl’;i‘f s V:’;i‘f s 100 0.2 0.5 | —40to +125 | SOP14/SSOP-B14
ristics Ground Sense Operational Amplifiers
77 BA82904YF-C/YFVM-C | 2 | 3to36 | 05 2.0 20 30 vl’;i‘f 5 Vl’;:" 5 100 0.2 0.5 | —40to +125 | SOP8/MSOP8
BA82902YF-C/YFJ-C/ Vee to Vee to SOP14/SOP-J14/
WYFV-C/YFVJ-C 4 | 3t036 | 07 2.0 20 30 Voo 15 Veoo 15 100 0.2 05 | —40to +125 | 350p B14/TSSOP-B14J
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ICs

Amplifiers & Linear

Operational Amplifiers

High Speed
Input-Output Full Swing Operational Ampl
Supply | Circuit cl)r}?su;t Igipaust Output Input Output Voltage | Slew Barﬁje\lri/ri]dth Operating
Part No. ch | Voltage | Current Current Voltage Voltage Gain Rate Temperature Package
Voltage | Current Product o
v) WA | T | ey | ™A v) V) @) | (Vbs) | "y (©
BU7261G —40to +85 | SSOP5
1 [18t055| 250 10 | 0001 | 10 VsstoVeo | VSTOT10 | of 14 2.0
BU7261SG Veo—0.1 —40to +105 | SSOP5
SOP8/MSOP8/
BU7262F/FVM/NUX Vs 01 to 4010 185 | y50N008X2030
2 [18t055| 550 1.0 0.001 10 Vss to Voo Vor—04 95 1.4 2.0 SOPAIVSOPE/
BU7262SF/SFVM/SNUX ’ —40to +105
VSONO008X2030
—40to +85 | SOP14/SSOP-B14
BU7264F/FV/SF/SFV 4 |18t055| 1100 | 10 | 0001 | 10 VsstoVeo | VSTOT10 | of 14 2.0
Voo—0.1 —40to +105 | SOP14/SSOP-B14
—40to +85 | SSOP5
BU7291G 1 |241055| 470 1.0 0.001 8 Vss to Voo V\S,i:“fg 1“’ 105 3.0 2.8 010 2105 | ssore
- = (o]
Ves-+0.1 to —40to +85 | SOP14/SSOP-B14
BU7294F/FV/SF/SFV 4 |24t055| 2,000 1.0 0.001 8 Vss to Vi 105 3.0 2.8
LR s Voo—0.1 —40to +105 | SOP14/SSOP-B14
BU7295HFV Ves+0.1 to —40to +85 | HVSOF5
1 |1.8t055| 150 1.0 0.001 8 Vss to Voo Vor—04 95 1.0 1.0
BU7295SHFV oo —0. —40to +105 | HVSOF5
BU7255HFV —40to +85 | HVSOF5
1 |241055| 540 1.0 0.001 4 Vss to Voo V\SI”_O'J 1“’ 105 3.4 4.0
BU7255SHFV o0 —40to +105 | HVSOF5
BD7561G —40to +85 | SSOP5
1| 80 1 4 1.0 | 0001 8 VsstoVeo | VSTOT10 | of 09 1.0
BD7561SG 145 Voo —0.1 —40to +105 | SSOP5
BD7562F/FVM 50t Vesh04 1o —40to +85 | SOP8/MSOP8
2 : 900 1.0 0.001 8 Vss to Voo e 95 0.9 1.0
14.5 Voo—0.1
BD7562SF/SFVM ’ ’ —40to +105 | SOP8/MSOP8
round Sense Operational Amplifiers
Supply | Circuit (I)r}?su;t Ig?;: Output Input Output Voltage Slew Bar%av\ilri] dth Operating
Part No. ch | Voltage | Current Voltage | Current Current Voltage Voltage Gain Rate Product Temperature Package
Ve | T e | A (v) v) @B) | (Vs | ()
BA3472F/FV/FJ/FVM/ _40to +g5 | SOP8/SSOP-BE/SOP-J8/
2 | 3t036 | 40 1.0 100 30 Ve to Vet03to | o0 | 400 | 40 MSOPSTSSOP B8
BA3472YF-LB ’ ’ Vee—2.0 Vee—1.0 ’ ’ —40to +125 | SOP8
BA3472RFVM —40to +105 | MSOP8
BA3474F —40to +75 | SOP14
Vee to Vee+0.3 to
BA3474FV/FVJ 4 | 3to3 | 80 1.0 100 30 Veer20 Voo 10 100 10.0 40 | —40to +85 | SSOP-B14/TSSOP-B14J
BA3474RFV —40to +105 | SSOP-B14
BU7461G —40to +85 | SSOP5
BU7T461SG 1 |17t055| 015 1.0 | 0.001 8 yosto, V\S,i:'fg ©] e 1.0 1.0 010 7105 T ss0rs
- - —40to
BU7462F/FVM/NUX 2 [17t055| 03 1.0 | 0.001 8 V;’:i‘ﬁ ) V\s/i:fgjm 95 10 10 | —40t0 +85 3;’82’0"33?;)83{0
Vss to Vss+0.1 to SOP8/MSOP8/
BU7462SF/SFVM/SNUX| 2 [1.7t055| 0.3 1.0 0.001 8 Vor 12 Vor—0.4 95 1.0 1.0 4010 +105 | Fe (o030
Bt 4 |17t055| 086 1.0 | 0001 8 Vs to VsstO.1to | g5 10 10 | _20to+85 | SOPI4
BU7464SF o ' ] ] Voo—1.2 Voo —0.1 ’ © | —40to +105 | SOP14
BU7465HFV —40to +85 | HVSOF5
1 [1.7t055 012 1.0 | 0.001 8 Vss to VsstO1to | 4g 1.0 12
BU7465SHFV Veo—1.2 Veo—0.1 —40to0 +105 | HVSOF5
BU7481G —40to +85 | SSOP5
1 [18t055 042 1.0 | 0.001 8 Vs to VsstO1to | g5 32 28
BU7481SG Veo—1.2 Veo—0.1 —401to0 +105 | SSOP5
BU7485G —40to +85 | SSOP5
1 [30t055| 15 1.0 | 0001 8 Ves to Vest01to | 405 | 400 | 100
BU7485SG Veo—1.4 Veo—0.1 —401to0 +105 | SSOP5
BU7486F/FV/FVM —40to +85 | SOP8/SSOP-B8/MSOP8
2 |30t055| 3.0 1.0 | 0.001 8 Vvsj'f . V\Sfﬂ)g © ] 105 | 100 | 100
BU7486SF/SFV/SFVM oo o0 —40to +105 | SOP8/SSOP-B8/MSOP8
BU7487F/FV —40to +85 | SOP14/SSOP-B14
4 |30t055| 6.0 1.0 | 0.001 8 Vs to Vst 01to | 455 | 400 | 100
BU7487SF/SFV Voo—1.4 Voo—0.1 —40to +105 | SOP14/SSOP-B14
BU7495HFV —40to +85 | HVSOF5
BUTASSSEEY 1 [181055| 065 1.0 | 0001 7 posto, V\S/SD:B'J © ] 100 50 40 0w 1700 T veors
- - —40to
Automotive Ground
P Input Gain .
Supply | Circuit i Output Input Output Voltage Slew . Operating
Part No. ch | Voltage | Current V?)flggte Csrlraesnt Current Voltage Voltage Gain Rate Bgrr\:;\ﬂg‘th Temperature Package
v) WA || S| mA) v) v) @) | Vi) | gy (©
BA3472YF-C/YFV-C/ Vee to Vee+0.3 to SOP8/SSOP-B8/MSOP8/
YEVM-C/WFV-C 2 | 3t03 | 40 1.0 100 30 Veee20 Ve 1.0 100 10 40 | —40to+125 | S 000
BA3474WFV-C/YFV-C 4 | 3to36 | 80 1.0 100 30 Vee to Veet0.3 1o 100 10 40 | —40to +125 | SSOP-B14/SSOP-B14
Vec—2.0 Vec—1.0
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ICs
Amplifiers & Linear

Low Power

Circuit Output Input Output Voltage Slew Barimdth Operating
Part No. ch | Voltage | Current Voltage | Current Current Voltage Voltage Gain Rate it Temperature Package
v) WA | T | ey | mA) v) ) @) | (Vi) | "y (©
BU7205HFV —40to +85 | HVSOF5
g | 18l gy 10 | 0001 | 12 | VestoVe | VETOTI T o5 | 50025 | 0.0025
BU7205SHFV 55 Veo—0.1 —40to +105 | HVSOF5
BU7241G —40to +85 | SSOP5
g | 18l 70 1.0 0.001 10 VsstoVeo | VETOTI0 95 0.4 0.9
BU7241SG 55 Veo—0.1 —40to +105 | SSOP5
P8/MSOP
BU7242F/FVM/NUX —40t0 +85 | SOPEMSOPE/
1810 Vss+0.1to VSON008X2030
2 | 2] 180 1.0 | 0.001 10 Vss to Voo ivilep 95 0.4 09 SOPBINSOPS/
BU7242SF/SFVM/SNUX —401t0 +105 | \orN008X2030
BU7244F/FV —40to +85 | SOP14/SSOP-B14
4| T8l gg 1.0 | 0001 10 VsstoVeo | VETOTI0 | o5 0.4 0.9
BU7244SF/SFV 55 Veo—0.1 —40to +105 | SOP14/SSOP-B14
BU7245HFV —40to +85 | HVSOF5
4 | 18t 5 1.0 | 0.001 4 Vss o Voo V\Sftm © ] e | 003 | 009
BU7245SHFV 55 o0—0. —40to +105 | HVSOF5
BU7265G —40to +85 | SSOP5
1] "8 oss | 10 | 0001 | 24 | Vetove | VFOMI |95 | 00024 | 0.004
BU7265SG 55 oo—0. —40to +105 | SSOP5
BU7266F/FV/FVM 18t Ves 104 1 —40to +85 | SOP8/SSOP-B8/MSOP8
2 | 20| o7 10 | 0001 | 24 Vss to Voo 0% | es | 00024 | 0004
BU7266SF/SFV/SFVM ’ ’ —40to +105 | SOP8/SSOP-B8/MSOP8
BU7271G —40to +85 | SSOP5
1| 18| gg 10 | 0.001 4 VestoVoo | VETOT10 1 4o | 005 | 0.00
BU7271SG 55 Voo —0.1 —40to0 +105 | SSOP5
BU7275HFV —40to +85 | HVSOF5
1| 18l 4 1.0 | 0.001 8 VsstoVoo | VETOTIO [ g 03 06
BU7275SHFV 55 Veo—0.1 —40to +105 | HVSOF5
BD12730G 17 ;58_5“’ 320 1.0 50 5 GNDtoV+ |0.1toV+—0.1| 85 0.4 1.0 —40to +85 | SSOP5
SOP8/SOP-J8/
BD12732F/FJ/FV/FVJ/ 2 |1 f;" 580 1.0 50 5 GNDtoV: [0.1toV:i—01| 85 04 1.0 | —40to +85 | SSOP-B8/TSSOP-B8J/
FVM/FVT - MSOP8/TSSOP-B8
18t0 SOP14/SOP-J14/
BD12734F/FJ/FV/FVJ 4| 120 | 1200 | 10 50 5 GNDtoV+ [0.1toV:—01| 85 04 10 | —4010 185 | og( o p11/TSSOP-B14l
BD7541G —40to +85 | SSOP5
1590 e0 1.0 | 0.001 4 VestoVeo | VETOIIO | g 03 06
BD7541SG 5 oo—0. —40to +105 | SSOPS5
BD7542F/FVM —40to +85 | SOP8/MSOP8
2 | 801 | 400 1.0 | 0.001 4 VsstoVeo | VSTOTIO | o 03 06
BD7542SF/SFVM 14.5 Veo—0.1 —40to +105 | SOP8/MSOP8
LMR931G 1 1'58_3" 80 1.0 5 28 Vss to Voo V\s/ijfg‘é? 100 0.4 14 | —40to +85 | SSOP5
SOP8/SOP-J8/
LMRO32F/FJ/FV/FVJ/ 2 1'583" 135 1.0 5 28 Vss to Voo V\S/”Eg"é;" 100 0.4 14 | —40to +85 | SSOP-B8/TSSOP-B8J/
FVM/FVT ’ o MSOP8/TSSOP-B8
1810 Ves10.04 to SOP14/SOP-J14/
LMR934F/FJ/FV/FVJ a | 120 250 1.0 5 28 VsstoVeo | orTO 00 100 04 14| —4010 185 | g0 p p1a/eSOP-B14l
1.8to Vss+0.04 to
LMR981G I 80 1.0 5 28 VsstoVeo | ‘orTOR 0 100 04 14 | —40to +85 | SSOP6
LMR982FVM 2 1;3_8_[;" 135 1.0 5 28 Ves o Voo V\Sfujfg‘é;" 100 0.4 14 | —40to +85 | MSOP8
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ICs

Amplifiers & Linear

Operational Amplifiers

Low Power
und Sense Operational Amplifiers
Supply Circuit |Input Offset|Input Bias| Output Voltage Slew |Gain Bandwidth| Operating
Part No. ch | Voltage | Current | Voltage | Current | Current Input Voitage| Output Voltags Gain Rate Product Temperature Package
V) (HA) (mV) (nA) (mA) (dB) (V/us) (MHz) (0)
BU7411G —40to +85 | SSOP5
1| 18 | o35 10 | 0001 | 24 Vss to Vest01to | o5 | 00024 |  0.004
BU7411SG 55 Voo—1.0 Voo—0.1 —40to +105 | SSOP5
BU7421G —40to +85 | SSOP5
1| o | g5 1.0 | 0.001 4 Vss to Vest01to | 400 | 005 0.09
BU7421SG 55 Voo—1.2 Voo—0.1 —40to +105 | SSOP5
BU7441G 1710 Vss to Vss+0.1 to —40to +85 | SSOP5
1 50 1.0 | 0.001 6 - ° 95 03 06
BU7441SG 55 Voo—1.2 Voo—0.1 —40to +105 | SSOP5
BU7442F/FVM/NUX —40t0 +85 | popuaoore
o, | 1710 100 10 | oot R Vss to Vss+0.1 to o5 03 06 VSONO008X2030
5.5 . : Voo—1.2 Voo—0.1 ) ) SOP8/MSOPS8/
BU7442SF/SFVM/SNUX —401t0 +105 | yo O i0evn030
BU7444F —40to +85 | SOP14
4| Vo 200 1.0 0.001 6 Vss fo Vss0.1to 95 03 06
BU7444SF 55 Voo—1.2 Voo =01 —40to +105 | SOP14
BU7445HFV 1710 Vss to Vss+0.1 to —40to +85 | HVSOF5
1 40 1.0 | 0.001 8 o ° 100 0.25 04
BU7445SHFV 55 Voo—1.2 Veo—0.1 —40to +105 | HVSOF5
BU7475HFV ;| 1700 o 10 0.001 ; Vss to Vss+0.1 to 100 005 o4 —40to +85 | HVSOF5
BU7475SHFV 55 Voo—1.2 Veo—0.1 —40to +105 | HVSOF5
BD1321G 1 2;57 5“’ 130 0.1 15 70 Vllfjtg s Vf,jfgg;" 110 1.0 3.0 —40to +85 | SSOP5
2.7to Ve to Vee+0.08 to
LMR321G 1 55 130 0.1 15 70 Voo 0.8 Voo 0.04 110 1.0 3.0 40to +85 | SSOP5
SOP14/SOP-J14/
LMR324F/FJ/FV/FVJ 4 2'57 5“’ 410 1.0 15 70 Vz’:itg . V\E/Ecj_og’%j" 110 1.0 30 —40to +85 | SSOP-B14/
- - i TSSOP-B14J/MSOP8
LMR341G 1 2;57 5“’ 100 | 025 | 0001 | 24 v;/:s—tf o V\S/jf'(?g? 103 1.0 20 —40to0 +85 | SSOP6
LMR342F/FJ/FV/FVJ/ 2710 Vssto | Vss+0.06to SOP8/SOP-J8/
FVM/FVT 2 s 200 025 | 0.001 24 s o 00e 103 1.0 2.0 —40to 185 ggop-ssrrssop-
J/TSSOP-B8
2.7t Vss t Vss+0.06 ¢ SOP14/SOP-J14/
LMR344F/FJ/FVJ 4| % | 400 | o025 | oo01 | 24 veerto | Vecoos | 108 1.0 20 —40t0 +85 | Toeo0 Bla)
LMR358F/FJ/FV/FVJ/ oo Bamraec
2710 Vez to Ve +0.08 to SSOP-B8/TSSOP-
EVM/EVT 2| 55 | 210 01 1 | Veoo0s | vee—oo04a | 'O | 10 80 | —4010 +85 | ggymsoPe/
TSSOP-B8
LMR821G 1 2;55"’ 280 1.0 30 16 V:J’;itg 9 Vﬁ&:ﬁm 100 2.0 5.0 —40to +85 | SSOP5
SOP8/SOP-J8/
IE\“;IIG?F%ZVTF/ FJ/FV/FVJ/ 2 2? ;" 560 1.0 30 16 V:J’:S_tgg Vs\jligim 100 20 5.0 —40to +85 Szﬁ;ggg;sop-
TSSOP-B8
2510 Vss to Vss+0.12 to SOP14/SOP-J14/
LMR824F/FJ/FVJ 4 s 1,120 1.0 30 16 Vel os V04 100 2.0 5.0 —4010 +85 | T5eo0 Bra)
1.8to Vss to Vss+0.055 to
TLR341G 1 55 70 0.3 0.001 8 Vooo-1.0 Voo—0.05 100 1.2 2.2 40to +85 | SSOP6
SOP8/SOP-J8/
TLR342F/FJ/FVJ/FVT 2 | 18 | 450 03 | 0001 8 Vssto | Vsst0.055 10 | 444 1.0 12 —401to +85 | TSSOP-B8J/
55 Voo—1.0 Voo—0.05
TSSOP-B8
18to Vssto | Vss+0.055 to SOP14/SOP-J14/
TLR344F/FJ/FVJ 4| g5 | 800 | 03 | 0001 | 8 Voo—10 | Veo—0.05 | 100 | 12 22 | 4010 +85 | 1350p-g1ag
BU7241YG-C 1 [18t055 70 1.0 | 0.001 10 Vss to Voo VS@:&?&” 100 04 1.0 —40to +125 | SSOP5
Vss+0.05 to
BU7242YFVM-C 2 [18t055| 180 10 | 0.001 10 Vss to Voo V.05 100 0.4 1.0 —40to +125 | MSOP8
IZZ7 BU7244YFV-C 4 |18t Voot
5 B8t055| 360 1.0 | 0.001 10 Vss to Voo vilvys 100 0.4 1.0 —40to +125 | SSOP-B14
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Low Noise

Output Full Swing Operational Amplifiers

Sl Vslieee Circuit |Input Offset| Input Bias | Input Referred Input Output Voltage Gain Bandwidth | Operating
Part No. ch PP )(IV) 9| Current Voltage | Current |NoiseVoltage | Voltage Voltage Gain Product Temperature Package
(mA) (mV) (nA) (HVrms) V) V) (dB) (V/ps) (MHz) (0)
BA4510F/FV Vee+151t0 | Vee+0.1to —20to +75 | SOP8/SSOP-B8
2 | +1to+35 5.0 1.0 80 0.7 : y 90 5.0 10.0
BA4510FVM/FVT Vee—=1.5 | Voo—0.1 —40to +75 | MSOP8/TSSOP-B8
Veet+1.5t0 | Vee+0.1to
BA2107G 1 +1to+7 1.8 1.0 150 0.9 Voo 15 | Veo—od 80 4.0 12.0 | —40to +85 | SSOP5
Vee+1.5t0 | Vee+0.1to SOP8/SOP-J8/
BA2115F/FJ/FVM 2 +1t0 %7 35 1.0 150 0.9 Voot 5 | Veo0.d 80 4.0 120 | —40to +85 | hoone
Automotive Operational Amplifiers
Gl Valiere Circuit | Input Offset | Input Bias | Input Referred Input Output Voltage Slew | GanBandwidth | Operating
Part No. ch PP }(V) 9| Gurrent Voltage Current | Noise Voltage |  Voltage Voltage Gain Rate Product Temperature Package
(mA) (mV) (nA) (uVrms) V) V) (dB) (V/ps) | (MHz) (C)
BA4558YF-M/YFV-M/ Vee+1.0to | Vee+1.0to SOP8/SSOP-B8/
YEVM-M 2 +4 10 +15 3.0 0.5 60 1.8 Vo160 | Veo—10 100 1.0 2.0 40to +105| ueons
BA4560YF-M/YFV-M/ Vee+1.0to | Vee+1.0to SOP8/SSOP-B8/
YEVM-M 2 +4 10 +15 3.0 0.5 50 1.0 Voo 10 | Veo—1.0 100 4.0 40 |—40to+105| Po 02
BA4580YF-M/YFVM-M | 2 | =z2tox16 6.0 03 100 08 |VEf1Stof Vetibto |, 5.0 100 |—40to +105| SOP8/MSOP8
Vee—1.5 Vee—1.5
BA4584YFV-M 4| 2210416 11.0 03 100 0g |VET1Stof Veristo | 5.0 100 |—40to +105| SSOP-B14
Vee—1.5 Vee—1.5
Dual Supply Voltage Operational Amplifiers
Sl Valiere Circuit | Input Offset | Input Bias | Input Referred Input Output Voltage GainBandwidth| Operating
Part No. ch PP }(V) 9| Gurrent Voltage Current | Noise Voltage |  Voltage Voltage Gain Rate Product Temperature Package
(mA) (mV) (nA) (uVrms) W) W) (dB) (V/ps) | (MHz) (0
SOP8/SOP-J8/
201?558':/ FJ/FV/EVM/ —40to +85 | SSOP-B8/MSOP8/
TSSOP-B8
2 | x4tosx15 30 05 60 18 |VETTO0to ] Veet1.0to | 5, 1.0 20 Sso
BA4558RF/RFJ/RFV/ Veom 10| Veem1.0 SOPB/SOP-J8/
REVM/RFVT —40to +105| SSOP-B8/MSOP8/
/ TSSOP-B8
SOP8/SOP-J8/
5311560':/ FJ/FV/FVM/ 4.0 10.0 | —40to +85 | SSOP-B8/MSOP8/
2 | z4tozx15 05 50 10 | Vel Ver1oto | 9 40 ;2i2;2§ &
Em%ﬁ”/ RFV/ 3.0 40 |—40to +105| SSOP-B8/MSOP8/
TSSOP-B8
BA4564RFV 4 +4t0 +15 6.0 0.5 50 1.0 Veet1.010 | Veet1.010 100 4.0 40 |—40to +105| SSOP-B14
Vee—1.0 Vec—1.0
Vee+1.0to | Vee+2.0 to
BA15218F 2 +210 £16 5.0 0.5 50 1.0 Voo 10 | Vesr—20 110 3.0 10.0 | —40to +85 | SOP8
BA14741F/FJ 4| 2t0s18 3.0 1.0 60 20 |VeEfTSto ] Veet25t0 |y, 1.0 20 | —40to +85 | SOP14/SOP-J14
Vee—1.5 Vec—2.5
Vee+2.0to | Vee+2.0to
BA15532F 2 +3 to +20 8.0 0.5 200 15 Veo—2.0 Veo—2.0 94 8.0 20.0 | —20to +75 | SOP8
BA4580RF/RFJ/RFVM/ Vee+1.5t0 | Vee+1.5t0 SOP8/SOP-J8/
REVT 2 +210 +16 6.0 0.3 100 0.8 Voo 15 | Veo—15 110 5.0 50 | —40t0 +105| bl oP-B8
BA4584FV +210 +16 12.0 —40to +85 | SSOP-B14
4 03 100 08 V\E/E;jf ;" V\E/:jf é" 110 5.0 5.0
BA4584RF/RFV +210 9.5 11.0 : ’ —40to +105| SOP14/SSOP-B14
SOP8/SOP-J8/
LM4559F/FJ/FV/FVT/ Vee+2.0to | Veet+1.5t0 SSOP-B8/
FVM/EVJ 2 +4 10 +18 3.3 0.5 40 0.7 Ver20 | Ver—15 110 35 40 | —40t0 +85 | TS0 n ne Msops/
TSSOP-B8J
SOP8/SOP-J8/
LM4565F/FJ/FV/FVT/ Vee+1.0to | Vee+1.0to SSOP-B8/
FVM/EVJ 2 +4 10 £18 45 0.5 70 0.6 Voo 10 | Veo—1.0 100 5.0 100 | —40to +85 | Joc (o pensops/
TSSOP-B8J
Low Offset Voltage

Dual Power Supply Operational Amplifier

Supply

Part No.

Circuit

ch | Voltage | Current
V)

(mA)

Current
(nA)

Input Offset| Input Bias | Output Source

Input
Voltage
W)

Output
Voltage
)

Voltage
Gain
(dB)

Slew |GainBandwidth] Operating
Temperature

(C)

Package

BA4564WFV

+4 to
+15

6.0

50

Input-Output Full Swing Operational Amplifier

0.1

0.001

Vee+1.0 to

Vec—1.0

Vee+1.0 to

Vee—1.0

Vss+0.1 to

Vss to Voo

Voo—0.1

100

110

90

—40to +105 | SSOP-B14

90 25 3.2 —40to +85 | SSOP5

Supply | Circuit |Input Offset| Input Bias | Output Source Input Output Voltage CMRR PSRR Slew  |GainBandwidth| Operating
Part No. ch | Voltage | Current | Voltage | Current Current Voltage Voltage Gain dB) @B) Rate Product Temperature Package
V) (mA) (1) (nA) (mA) W) V) (dB) (V/ps) | (MHz) (0
Vss to Vss+0.05 to
WLMR1802G-LB 1 |25t055 1.1 5 0.0005 | 35 Voo | Vie—oos | 140 105 125 1.1 30 | —40to +125 | SSOP5
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Amplifiers & Linear

Comparators

Standard
Open-Collector Comparators
Supply Circuit Input Offset | Input Bias | Output . X Operating
Part No. ch | Voltage | Current Voltage Current Current Iz V)it Volta(ga)Gam RESPO(:;; e Temperature Package
V) (mA) (mV) (nA) (mA) (C)
BA2901F/FV 4 | 2t036 0.8 2 50 16 Vee to Vec—1.5 100 1.3 —40to +125 | SOP14/SSOP-B14
BA2901SF/SFV 4 | 2t036 0.8 2 50 16 Vee to Vec—1.5 100 1.3 —40to +105 | SOP14/SSOP-B14
BA2901YF-LB 4 | 2t036 0.8 2 50 16 Vee to Vec—1.5 100 1.3 —40to +125 | SOP14
BA2903F/FV/FVM 2 | 21036 0.6 2 50 16 Vee to Vee—1.5 100 1.3 —40to +125 | SOP8/SSOP-B8/MSOP8
BA2903SF/SFV/SFVM | 2 | 2to36 0.6 2 50 16 Vee to Vee—1.5 100 1.3 —40to +105 | SOP8/SSOP-B8/MSOP8
BA2903YF-LB 2 | 2t036 0.6 2 50 16 Vee to Vee—1.5 100 1.3 —40to +125 | SOP8
BA8391G 1| 2t036 0.3 2 50 16 Vee to Vee—1.5 100 1.3 —40to +85 | SSOP5
LM2901F/FJ/FV/FVJ | 4 | 3t032 | 12 1 50 16 | VetoVeo—1.5 | 120 10 —401t0 +125 | SOLIISOPJ14/SSOP-B14/
SOP8/SOP-J8/SSOP-B8/
LM2903F/FJ/FV/FVJ/ 2 | 3to32 0.6 1 50 16 Vee to Vee—1.5 120 1.0 —40to +125 | TSSOP-B8J/MSOP8/
FVM/FVT TSSOP-B8
LM339F/FJ/FV/FVJ 4| 31032 | 12 1 50 16 | VetoVeo—15| 120 10 —40to +85 | Jorod/SOPI4/SSOP-B14/
SOP8/SOP-J8/SSOP-B8/
LM393F/FJ/FV/FVJ/ 2 | 3to32 0.6 1 50 16 Vee to Veo—1.5 120 1.0 —40to +85 | TSSOP-B8J/MSOP8/
FVM/FVT TSSOP-B8
Automotive Open-Collector Comparators
Supply Circuit Input Offset | Input Bias | Output . . Operating
Part No. ch Voltage Current Voltage Current Current i Wliizeo Volta(g;)eam Respo(n:;e e Temperature Package
) (mA) (mv) (A) (mA) a g
BA2903YF-C/YFV-C/ 2 | 2t036 0.6 2 50 16 Vee to Vee—1.5 100 1.3 —40to +125 | SOP8/SSOP-B8/MSOP8
YFVM-C
BA2901YF-C/YFV-C 4 | 2t036 0.8 2 50 16 Vee to Vec—1.5 100 1.3 —40to +125 | SOP14/SSOP-B14
BA2903YF-M/YFV-M/ 2 | 2t036 0.6 2 50 16 Vee to Vec—1.5 100 1.3 —40to +125 | SOP8/SSOP-B8/MSOP8
YFVM-M
BA2901YF-M/YFV-M | 4 | 2t036 0.8 2 50 16 Vee to Vee—1.5 100 1.3 —40to +125 | SOP14/SSOP-B14
Automotive High EMI Tolerance Open-Collector Comparators
Supply Circuit Input Offset Input Bias Output Input Voltage Response | Operating Automotive
Part No. ch Voltage Current Voltage Current Current Voltage Gain Time Temperature| Package Grade
(mA) (mV) (nA) (MmA) (V) (dB) (us) © AEC-Q100
[[7Z7 BA82903YF-C , 08 SOP8 YES
27 BA82903YFVM-C , Ve 0310 4ot | MSOPS vES
to 36 2 50 16 Veo 15 100 1.3 ios
IZ7 BA82901YF-C ) o o1, SoP14 ves
IZ7 BA82901YFV-C ' SSOP-B14 YES

High Speed

Push Pull Comparators

Input Offset

Input Bias

Operating

Part No. @ Supply Voltage|Circuit Current Voltage Curieric Output Current|  Input Voltage Voltage Gain |Response Time Temperature Package
(V) (HA) Vi A (mA) (\%) (s) °0
(mV) (nA) (C)
BU7251G —40to +85 | SSOP5
1 1.8105.5 15 1 0.001 6 Vss to Voo 90 0.55
BU7251SG —40to +105 | SSOP5
BU7252F/FVM —40to 485 | SOP8/MSOP8
2 1.8105.5 35 1 0.001 6 Vss to Voo 90 0.55
BU7252SF/SFVM —40to +105 | SOP8/MSOP8
BU5265HFV —40to +85 | HVSOF5
1 1.8105.5 22 1 0.001 35 Vss to Voo 90 0.5
BU5265SHFV —40to +105 | HVSOF5
Open-Drain Comparators
BU7250G —40to +85 | SSOP5
1 1.8105.5 15 1 0.001 6 Vss to Voo 90 0.75
BU7250SG —40to +105 | SSOP5
BU7253F —40to +85 | SOP8
2 1.8105.5 35 1 0.001 6 Vss to Voo 90 0.75
BU7253SF —40to +105 | SOP8
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Low Power Comparaors

Low Power Comparators

- Input Offset Input Bias Output . " Operating
Part No. ch Suppl)(/\Xoltage Clrcu&ﬁ;.lrrent Voltage Current Current Input(\\llt))ltage Volta(gg)Galn Flespo(nz)e e Temperature Package
(mV) A) (mA) ” (c)
BU7231G —40to +85 | SSOP5
1 1.8105.5 5 1 0.001 6 Vss to Voo 90 1.7
BU7231SG —40to 4105 | SSOP5
BU7232F/FVM —40to +85 | SOP8/MSOP8
2 1.8105.5 10 1 0.001 6 Vss to Voo 90 1.7
BU7232SF/SFVM —40to +105 | SOP8/MSOP8
BU5255HFV —40to +85 | HVSOF5
1 1.8105.5 6.5 1 0.001 35 Vss to Voo 90 1.6
BU5255SHFV —40to +105 | HVSOF5

Automotive Push Pull Comparator

Open-Drain Comparators

BU7230G —40to +85 | SSOP5
1 181055 5 1 0.001 6 Vss to Voo 90 1.8

BU7230SG —40to +105 | SSOP5

BU7233F —40to +85 | SOP8
2 | 18t055 10 1 0.001 6 Vss to Voo 90 1.8

BU7233SF —40to +105 | SOP8

BU7233YF-C 2 1.8t05.5 10 1 0.001 7 Vss to Voo 100 1.8 —40to +125 | SOP8

Yr:Under Development

Transistor Arrays

Darlington Transistor Arrays

Open Collectors

Output Output Output Input q Output -
Part No. Not;rgit::r Resistance | Saturation Current Resistance InRHuat(aOﬁuotﬁut IanIite/‘;\ecltlve Current c o%{fuurl;?(i & Features Package
[\%) Voltage(V) (mA) (kQ) Relation
BA12003DF-Z 7 60 1.46* 500 2.7 Inverting type H Sink Darlington | Built-in surge absorbing diode | SOP-J16A
BA12004DF-Z 7 60 1.46% 500 105 Inverting type H Sink Darlington | Built-in surge absorbing diode | SOP-J16A

% Output Current=350mA
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Power Management

Voltage Detectors (Reset ICs)

Voltage Detectors (Reset ICs)

General Purpose CMOS Voltage Detector ICs

Voltage Detection | Detection | ResetActive | Detection Gircuit G (A Hysteresis | 'L'Output Current
Part No. Types Precision Voltage Voltage Step l\(/l):ttr?;; ireuit Current(uA) Voltage (mA) Package
(%) [\ v) V) ON OFF V) Voo=1.2V | Voo=2.4V
X 0.1V step 0.95 to
BDA48EXXG series 38 types 1 231060 | "5 04 SSOP5
. 0.1V step 0.95 to
BD48xXFVE series 38 types 1 231060 | "5 0.1 open VSOF5
1V st Drain .
BD48KxXG series 8 ey 1 231060 | OPSto 0.1 SSOPS(GND 1pin)
X 0.1V step 0.95 to i
BD48LXXG series 38 types 1 231060 | “i50 0.1 0,60 085 SSOP3(GND 3pin)
] 0.1V step 09510 (Vs=4.8V) | (Vs=d8y) | V005 1 4
BD49EXXG series 38 types 1 231060 | "5 04 SSOP5
X 0.1V step 0.95 to
BD49xXFVE series 38 types +1 2.3106.0 10.0 0.1 VSOF5
0.1V st CoMOS
BD49KxxXG series 38 typos 1 23t06.0 | 095t 0.1 SSOP3(GND 1pin)
0.1V st .
BD49LxXG series 38 typos 1 23t06.0 | 095t 0.1 SSOP3(GND 3pin)
Detection voltage ( from 2.3V to 6.0V as 0.1V step ) is applied in the xx of part No. Ex. : For 2.3V detection voltage in BD48ExxG series, Part No. is BD48E23G.
Voltage Detector ICs (Low Voltage Detection type)
Voltz;:grzclii);;er? " Detection Egﬁz Detection | ¢ 104 Circuit Current(uA) Hysteresis Ill‘llouq(’r:’];?”"em
Part No. Types Ta=+25C Voltage Voltage Step Method Voltage Package
0 V) V) V) ON OFF V) Voo=1.2V | Voo=2.4V
(%) V)
) 0.1V step
BU48xXG series 40 types +1 09t04.8 | 0.7t07.0 0.1 SSOP5
. 0.1V step Open
BU48xXFVE series 40 types +1 09t04.8 | 0.7t07.0 0.1 Drain VSOF5
BU48XXF series %\{ysézg 1 091048 | 07t07.0 | 0.1 0.40 0.55 SoP4
04V st (Voer= (Voer= Voerx0.05 3.3 6.5
BU49xXG series 40 tysp:g +1 09t04.8 | 0.7107.0 0.1 4.8V) 4.8V) SSOP5
. 0.1V step
BU49xXFVE series 40 types +1 09t04.8 | 0.7t07.0 0.1 CMOS VSOF5
BU49XXF series %szpt:g +1 09t048 | 07t07.0 | 04 sopa
Bipolar Voltage Detector ICs
Voltage Detection . Reset . - .
i Detection > Detection Circuit Current(uA) Hysteresis o
Precision Active Output L"Output Current
Part No. Types Ta=+25C V°Kf)ge Voltage S(‘ve)p Method | | V‘(’r':li‘ge (mA) Package
(%) (V) ICCL ICCH
X 0.1V step 0.85to Open
BD47xxG series 28 types +1 191046 | 0T 0.1 Collastor 1.5 1.6 50 15 SSOP5

Voltage Detector ICs (Low Voltage Detection type): Detection voltage ( from 0.9V to 4.8V as 0.1V step ) is applied in the xx of part No. Ex. : For 2.3V detection voltage in BU48xxG series, Part No. is BU4823G.
Bipolar Voltage Detector ICs Detection voltage ( from 1.9V to 4.6V as 0.1V step ) is applied in the xx of part No. Ex. : For 2.3V detection voltage in BD47xxG series, Part No. is BD4723G.

Overvoltage Detection type (Reset ICs)

Over Voltage Detector ICs

Voltage Detection q Reset q - .
o Detection : Detection Circuit Current(uA) Hysteresis o
Precision Active Output L"Output Current
Part No. Ta=1-25°C Voltage Voltage Step Method Voltage (mA) Package

9 W) (\%) lect leon (mV)

(%) [\
BD71L4LG-1 0.8 4.05 12t07.0 - (Vomd 25y | SSOPS

Open 4
BD71L4LHFV-1 +0.8 4.05 1.2t07.0 - Drain 0.6 0.7 30 (Voo=4.25V) HVSOF5
WBDH L3SHFV +1.0 3.83 12107.0 - (vnn=2.03\/) HVSOF5

Voltage Detectors with Adjustable Delay Time
Variable Delay Time Voltage Detectors

Voltage Detection q Reset g it A "L"Output Reset Active |  Delay
- E— Precision D\ftletCt'O" Active Degcnon Output SirclitClitrent({i) H\)gtltearesm Current (mA) Timeout | Circuit Packa
art No. ype Ta=+25°C | YOM@%€ | yoitage P | Method ge Period  |Resistance ckage
%) V) ) ) ON OFF V) |Veost2v|veo2av| erad | RN

BD52EXXG series 0.1V step 1 2.3106.0 095101000 0.1 Variable | 9 | SSOPS5

38 types Open
X 0.1V step Drain )

BD52xXFVE series +1 2.3106.0095t010.00| 0.1 0.90 0.85 Variable 9 VSOF5
38 types
0.4V st (Voer= (Voer= | Voerx0.05 1.2 5.0

BD53EXXG series a8 tysp °p +1 2.3106.0 095101000 0.1 4.8V) 4.8V) Variable 9 SSOP5

cMOS

BD53xXFVE series 0.1V step 1 2.3106.0 |095t010.00] 0.1 Variable | 9 | VSOF5
38 types

Variable Delay Time Voltage Detectors (Low Voltage Detection type)

BU42xXG series 0.1V step 1 09t04.8|07t07.0| 0.1 Variable | 10 | SSOPS5
40 types

BU42xXFVE series 0.1V step +1 09t048|07t07.0| o1 | OPen Variable | 10 | VSOF5
40 types Drain

BU42xxF series %‘t’yssgg 1 091048|07107.0| 0.1 0.40 055 Variable | 10 | SOP4
04V st (Voer= (Voer= | Voerx0.05 3.3 6.5

BU43xXG series 40 ty‘:)gs +1 09t04.8|07t07.0| 0.1 4.8V) 4.8V) Variable | 10 | SSOP5

BU43xXFVE series 0.1V step 1 09t04.8|07t07.0| 01 |CMOS Variable | 10 | VSOF5
40 types

BU43xXF series 0.1V step +1 09t04.8|07t07.0| 0.1 Variable | 10 | SOP4
40 types

Variable Delay Time Voltage Detector: Detection voltage is inserted in the "xx" of the part No. (in 0.1V steps from 2.3V to 6.0V). Ex. : For 2.3V detection voltage in BD52ExxG series, Part No. is BD52E23G.
Variable Delay Time Voltage Detector (Low Voltage Detection type): Detection voltage is inserted in the "xx" of the part No. (in 0.1V steps from 0.9V to 4.8V). Ex.: For 2.3V detection voltage in BU42xxG series, Part No. is BU4223G.
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Power Management

Fixed Delay Time Voltage Detectors

Fixed Delay Time Voltage Detectors (Open Drain Output type)

D\gletsgin Detection E:tsi:; Detection | o . . | Circuit Current(uA) |Hysteresis Cu';rce)::‘(’;k) Delay | Manual
Part No. Types e Voltage VeliEne Step M etr? ] Voltage Time Reset Package
%) ) we | W OoN OFF V) |Voo=1.2V|Voo=24v| (ms) | PIN
BDA45xx5G series gg‘{yﬁ:g s |23t048| %30 | o 50 |Available| SSOP5
0.80 0.85
BD45xx1G series el | w1 |23t048] G0 | 01 Vo= | (Voer= 100 |Available| SSOP5
- 48v) | 48y
BD45xx2G series gg\t’yﬁzg 1 [23t048 01'3503’ 0.1 200 |Available| SSOP5
BU45KxXX2G series gg‘t’ysgg’s’ 1 |23t048 °1‘g :)° 0.1 8?;: Voerx0.05 | 12 | 5.0 200 | Unavallble | SSOP3(GND 1pin)
BU45LxX2G scries St |+t |23t048] GoF | 01 2.3 2.8 200 | Unavaiable | SSOP3(GND 3pin)
- (Voer= (Voer=
BU45Kxx4G series gg‘{yﬁ:‘s’ 1 [23t048 01'3 | o1 48v) | 48v) 400 | Unavaiable | SSOP3(GND 1pin)
BU45Lxx4G series gg‘t’ysszg # |23t048 °1‘g :)° 01 400 | Unavalkble | SSOP3(GND 3pin)
Detection voltage is inserted in the "xx" of the part No. (in 0.1V steps from 2.3V to 4.8V). Ex. : For 2.3V detection voltage in BD45xx5G series, Part No. is BD45235G.
Fixed Delay Time Voltage Detectors (CMOS Output type)
D\é‘:'e‘??ﬁn Detection E:tsi\?; Detection | o . | Circuit Current(uA) |Hysteresis Cul;rce):tu()rﬁ;) Delay | Manual
Part No. Types e Voltage Voltage Step Metr?o d Voltage Time Reset Package
%) ) wne | W ON OFF (V) | Voo=t.2V |Voo=2.4v|  (ms) PIN
BD46xx5G series gg‘{yﬁ:g s |23t048| %300 | o 50 | Available| SSOP5
X 0.1V step 0.95to 0.80 0.85 .
BD46xx1G series 26 types £1 |23t048| o0 | 01 (Voer=d.8V) (Vorr=4.8Y) 100 |Available| SSOP5
BD46xx2G series gg\t’yﬁg‘s’ 1 [23t048 01'3503’ 0.1 200  |Available| SSOP5
BU46KXX2G series gg‘t’ys;:‘s’ 4 |23t048 °1‘g :)° 01 | cmos Vorrx0.05 | 12 | 50 200 | Unavailable | SSOP3(GND 1pin)
BU46LXX2G series gg\t/ys;:g 4 |23t048 01'3? 0.1 vs . 200 | Unavailable | SSOP3(GND 3pin)
—4.8 —4.8
BU46KxXx4G series gg‘{yﬁ)‘:g 1 |23t048 01‘3 2] o (Voer=4.8) (Voer=4.8Y) 400 | Unavallable | SSOP3(GND 1pin)
BU46L. . 0.1V step 0.6 to ' .
XX4G series 2 tymon s |231048| %00 0.1 400 | Unavaiable | SSOP3(GND 3pin)

Detection voltage is inserted in the "xx" of the part No.

. (in 0.1V steps from 2.3V to 4.8V). Ex. : For 2.3V detection voltage in BD46xx5G series, Part No. is BD46235G.

Automotive Voltage Detectors

105°C Operation

Voltage Detection s s Circuit C t 5 ""Output Reset Active | Delay s
o Detection Detection ireuit Gurrent | Hysteresis. utpu > = Automotive
Precision Output A) Current (MA Timeout Circuit Manual
Part No. Types | otomc VoI:/age Voltage S{(/ep Mttod (UA) Voltlage (mA) Periodl | Reai Recet PN Package A égad%o
%) (v) W) v) ON OFF M) [Voo=1.2 [Voo=24V | (mg) MQ) 9
BD48EXXG-M series 01V step 23to |095t0 | 4, | Open| o0 | ao 10 | 4 - — | Unavailable | SSOPS5 YES
38 types 6.0 10.00 Drain W v Vex0.05
s= s= sxU.|
1V st 23t0 | 0. }
BD49EXXG-M series o tysp:: S0l 01 |omos| 48 | 48Y) 10 | 4 - — | Unavailable | SSOP5 YES
X 0.1V step 23to | 0.95t0 .
BD45Exx5G-M series 26 types 28 | 1000 | O1 50 - Available | SSOP5 YES
X 0.1V step 2.3to | 0.95t0 Open .
BD45Exx1G-M series 26 types . 28 | 1000 | %' | Dran 100 - Available | SSOP5 YES
BD45Exx2G-M series %g\t’yi:: ng" 01'350? 0.1 080 | 085 200 — | Available | SsOP5 YES
o1V step 2 3 o o 9;5 P (Voer= | (Voer= | Voerx0.05 | 1.2 5
i ) . . X 4. 4, _ )
BD46Exx5G-M series 26 types 28 | 1000 | 01 8v) 8V) 50 Available | SSOP5 YES
. 0.1V step 23to | 0.95t0 .
BD46Exx1G-M series 26 types 28 | 1000 | 01 |cmos 100 - Available | SSOP5 YES
X 0.1V step 2.3to | 0.95t0 .
BD46Exx2G-M series 26 types 18 | 1000 | O 200 — | Available | SSOP5 YES
BD52xXG-2M series ?1;\:;;:: 25 0;593" 0':5" 0.1 gf:i';‘ 1.0mA | 2.0ma | Variable | *30% | navaiable | SSOPS YES
o1vstep| ! 0910 | 08t0 023 | 027 |Voer005) or or TemLeurature
BD53xxG-2M series w0 typeg Range) 50 60 0.1 | CMOS more | more | Variable | gy | Unavallable | SSOPS YES

125°C Operation
Voltage Detecti - wn i
ol anchisi :n N | etection | 658t | Detection Gircuit Current |y steresis L"Output | ResetActive| Delay Automotive
o Active Output (WA) Current Timeout Time Manual
Part No. Types Within The Full | Voltage Volt Step Method Voltage 7 s Package Grade
Temperature Range | (/) oltage V) etho ) Period | Precision | ResetPIN AEC-Q100
%) V) ON OFF Voo=1.2V | Voo=2.4V | (ms) (%)
. 0.1V step 09to | 0.8to Open . .
BD52xxG-2C series 42 types . 5.0 5.0 01 | Drain Variable 150 Unavailable | SSOP5 YES
4
X 0.1V step - 09to | 0.8to . (Full .
BD53xxG-2C series 42 types 5.0 6.0 0.1 CMOS | 0.23 0.27 | Voerx0.05 +oma | 20ma Variable Temperature Unavailable | SSOP5 YES
Om. -Om, Range)
BD52xxNVX-2C series | VS| 1o5 2610 |08t | o or or | Variable % | Unavaiable | ssonooam1oto | vES
6 types 3.1 6.0 Open more | more
Drain
BD70HxXXG-2C series 0.1V step 8461010810 | o : - — | Unavailable | SSOP5 YES
4 types 3.76 6.0
0.1V ste =4 34610 0810 027 | 03 -
WBD73HXXG-2C series ;Hypes" 276 | 5o | o1 |cmos - — | Unavailable | SSOP5 YES

Voltage Detectors: Detection voltage is inserted in the "xx" of the part No. Ex. : For 2.3V detection voltage in BD48ExxG-M series, Part No. is BD48E23G-M.
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ICs
Power Management/Data Converter/Display Drivers

Voltage Detectors (Reset ICs)

Others
Voltage Detectors with Watchdog Timer
Voltage q q Circuit . | "L"Output Current |Reset Active o WDT
f Detection |Reset Active Hysteresis p s Delay Circuit . INH
Part No. Igetegtllon Voltage Voltage Output | Gurrent(uA) | Voltage (mA) Timeout | 2ocictance | OPC™N | pioge Package
recision v) ) Method V) Period MO) Voltage @l
%) ( ON Voo=1.2V [Vos=0.5V|  (ms) ) lowed)
BD37A19FVM +15 1.9 1.0t0 10.0 \(’fi‘; H | Msops
BD37A41FVM 1.5 41 1.0t0 10.0 Voerx0.035 H | MsopPs
BD87A28FVM +1.5 2.8 1.0t0 10.0 Voerx0.045 L MSOP8
BD87A29FVM +1.5 2.9 1.010 10.0 gf:i: 5 07 Variable 10 2510100 | L | MsOP8
Voerx
0.05
BD87A34FVM +1.5 3.4 1.0t0 10.0 L MSOP8
BD87A41FVM +1.5 41 1.0t0 10.0 L MSOP8
Voerx0.035
BD99A41F £1.5 4.1 1.0t0 10.0 H | sops
Complex type (2ch Reset+Comparator) Voltage Detector
Voltage q Al . .
2 Detection Circuit Current Hysteresis Reset Active
Part No. [F)’iZicstilgr? Voltage Output Method (HA) Voltage Timeout Period Input(\\l/t):hage Package
(%) (V) At Vse=5V (mV) (ms)
Open Collector +
BD3775AF +1.5 1.23 Rated Current Pull- 350 28 Variable 3.5t0 18.0 SOP8
Up
12bit
Part No. Suppl);\))loltage o Al Ik iEe Samplirzg Ffé?quency INiorfacs Differential Nonlinear Error |nt59rated(|[4§réll)near Error Package
. —0.9Min./ —1.1Min./
BU1S12S1AG-LB 2.70t05.25 1 Single End 0.5M to 1.0M SPI 1 0Man. 1.0Man. SSOP6

TN/STN LCD Driver series

LCD Segment Drivers
Low Duty LCD Segment Drivers

Outputs Operating Voltage (V) o :
' perating LED
Part No. ??ptla)y Temperature|  Duty Bias VF | EVR | gpo | Independent | iooio | PWM | evscan Package
O1S) | seg. | com. | I/F(Voo) [LCD(VLCD) (C) Blink (port) Gen.
—40to 1/4,1/3, .
BU97941FV-LB 104 | 26 | 4 | 181036 | 271055 e e 13 |swire| — | — - 4 - - SSOP-B40
BU9795AFV-LB 108 | 27 | 4 25t055 e 4| B2 |swire | — | — - - - - SSOP-B40
—40to 1/4,1/3, . ich _ g
BU97931FV-LB 112 28 4 1.8t03.6 | 2.7t05.5 185 Static 1/3 3wire | v | 5port v 1 8bit SSOP-B40
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ICs
Microcontrollers

General Purpose 16bit Microcontrollers

ML62Q1000 series (LAPIS Semiconductor Products)

Standard type 1300 Group 16bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features
Part No. 0\7;::329 Operaing Frequency(iiex) suction | OurTent Consumpion TSrg;ar:tnx?re ROM C:Sa’:ity Gapachy | Capacy| LCD Drivers PR S‘?:r;’:"‘ :aFlroeg::
) Low SpeedClock High Speed Clock | Execution Time MeRLall © | Y| Bye | @ye) | Eye) uppo
#ML62Q1323 | Es6.5t° (Built-lizé?%k;ﬁlaﬁon) (PLE?)zgimon) 3?)1.233 (Interna?TR%DgQ:illation) :1100? Flash | 16K | 2K | 2K - ﬁﬁ%‘%ﬂf&’éﬁ&f’aﬁ% - | v
iﬁ{ML62Q1 324 ! ﬁsto (Built-lizlé{?%(s'gllation) (PLféggi:I-‘aion) 3‘[1)1255 (InternagRB(JDgJQ:illation) jr4‘100t5D Flash | 24K K K - Eﬁv%%ﬂ%ﬁzgﬂoesso - v
#ML62Q1325 | 'og° (Built—l?-uzll‘{?%(s'—gllation) (PLfézgiﬁon) 3%1.;35 (Internafrl-'(BCD%‘)JsAcillation) 14100? Flash | 82K | 2K | 2K - ﬁiﬁv%‘%'ﬁflff’ﬁf&%%% - | v
YML62Q1333 | '0L° (Buin-lizé?%(;ﬁlation) (PLfgggiﬁon) 3‘(‘)1.235 (|merna$TRBcDgsAciuation) e | Flash | tek |2k | 2x - P-TSSOP20-0225-065| — | °
#ML62Q1334 | '0L° (Built-lizh?%(::?llation) (PLfggi'u-;on) 3?)1.;:5 (Intema{rRBCngsé:illation) 14100? Flash | 24K | 2K | 2K - P-TSSOP20-0225-065| — | V7
YML62Q1335 | '0L° (Built-l??é?%(;ﬁlaﬁon) (PLEgzgimon) 3?)1.233 (Interna?TR%DgsA(\:illation) A [Fasn | 32K |2k | 2K - P-TS80P20-0225-0.65| — | 1~
T7 ML62Q1345 | 150 (Built—lizl;{?%(s'gllation) (PLféggiﬁon) 3%1.255 (InternagRBCngsAcillation) s | Flash | a2k | 2K | 4K - P-WQFN24-0404-050 | — | v~
27 ML62Q1346 Tos® (Built»l?-uzll‘{?%(s'—gllation) (PLfézgiﬁon) 3‘(‘)1.5?55 (Internafrl-'(BCD%‘)JsAcillation) 14100? Flash | 48K | 2K | 4K - P-WQFN24-0404-050 | — | »~
27 ML62Q11347 ! ﬁgo (Buin-lizh?g%(s'iﬁlation) (PLfgggiraﬁon) 3‘(1)1.235 (Intema?TRBCD)OusAéillalion) e | Flash | b4k |2k | 4k - P-WQFN24-0404-050 | — |
2 ML62Q11365 ! ;5§5t0 (Built-lizhﬁg(::ﬁlation) (PLE?)QQi:I-;on) 3?)1255 (Intema{rHBCngsAcillation) 14100? Flash | 32K K K - E:L%?ﬁgé%gg;)oasoo - v
27 ML62Q1366 ! Es6.5t° (Built—l?]zé?%(s'gllation) (PLEgzgimon) 3?)1.233 (Interna?TR%DgsA(\:illation) :1100? Flash | 48K | 2K | 4K - E:Jvcg;usgé%ggé?bégo - | v
= 7ML6201 367 ! gSto (Built-lizlé{?%(s'gllation) (PLfléggi:I-‘aion) 3%1255 (InternagRB(JDgJQ:illation) jr4‘100t5D Flash | 64K K 4K - E:L%:;Sgé?gggé%sgﬂ - v
andarad pe 00 oup oD OCO o]|[=
: Operating Condi.lic.ms : ROM/RAM Functions/Features ) Halogen
PartNo. Vorage Operating Frequency(liax) nerution | Curent Consumption | JRECRe | Rom | 0L (TR ety | LoD Drvers FESETE S oiee
V) Low Speed Clock High Speed Clock | Execution Time (Typ.@HALT) (C) type (Byte) (Byte) (Byte) i
7 ML62Q1530 | '5.° BuithnRC Sinlﬁﬁc% Osclation) (PLféggiﬁon) 3%1.2; (ntermal gc?cD&aE? ggcwllation) s | Flash | a2k |4k | ek - P-TQFP48-0707-050 | — |V~
27 ML62Q1531 1'56.5m Buith RC gszci.\IZtgsgr?sé\ Oscllation) (PLféxiﬁon) 3?)1.;35 (Intemalgggrgg [O)gcillation) 14100? Flash | 48K | 4K | 8K - P-TQFP48-0707-050 | — | v~
27 ML62Q 1532 ! .5(‘1;0 (Buitih RC gs%ﬂkitﬁggrrﬁza\ Oscilltion) (PLE?)ggi'\l-:lion) 3‘[1)1253 (Internal ggg&s ggcwllation) 14100t50 Flash | 64K K 8K - P-TQFP48-0707-0.50 - v
277 ML62Q1533 ! gSm (Buit-n RC SSZCHLZtSS(})(r'y:tZa\ Oscillation) (PLf‘(l)ggi:I-;on) 3%1g:s (Internal gg(?r;-sl;s ggcwllation) 14100;0 Flash | 96K 4K 8K - P-TQFP48-0707-0.50 | — v
27 ML62Q1534 1Esﬁ.zsto BuithRC gszcﬁ;tgslc(rrsé\ Oscllation) (PLE?)zﬂiﬁon) 34(;235 (Intemalgg(?rgs ggcillation) b [Fash | 128K |4k | 8K - P-TQFP48-0707-050 | — [ 1~
27 ML62Q11540 ! gSm (Buit-n RC gszcﬂklg%ryHﬁza\ Oscillaion) (PLféggi:I-{aion) 3%1g:s (Internal gg(?rgal?l’ 8gcwllation) 14100t50 Flash | 32K 4K 8K - P-TQFP52-1010-0.65 - v
27 ML62Q1541 1'56.5m BuithRC gszci.\IZtﬁsgr?sé\ Oscllation) (PL%Ziﬁon) 3?)1.;35 (Intemalgggrgg [O)gcillation) 14100? Flash | 48K | 4K | 8K - P-TQFP52-1010-085 | — | v~
27 ML62Q1542 ! .5(‘1;0 (Buitih RC gs%ﬂkitﬁggrrﬁza\ Oscilltion) (PLE?)ggi'\l-:lion) 3‘[1)1233 (Internal ggg&s ggcwllation) 14100t50 Flash | 64K K 8K - P-TQFP52-1010-0.65 - v
277 ML62Q1543 ! 1:?.5“’ (Buitn RC gszcﬁLZtgsg'y:tza\ Osciltion) (PLf‘éggil\l-;on) 3?)1.;:5 (Internal QSCDQS 8gcwllation) 14100? Flash | 96K | 4K 8K - P-TQFP52-1010-085 | — | V7
27 ML62Q1544 1536.520 BuithRC giﬁﬁﬁﬁc% Oscllation) (pf‘éﬁﬂiﬁom 34(;235 (Internalgg(?rgs ggcillation) b [Fasn | 128K | 4k | 8K - P-TQFP52-1010-065 | — | V7
= ML62Q1550 ! ;56-5to (Buitt-InRC gszcﬂklg%ryHﬁza\ Oscillation) (PLféggi:I-{aion) 3%1255 (Internal gg(?rgal?l’ 8gcwllation) 14100? Flash | 32K 4K 8K - E:]Qg Egngll:]%?[?go - v
27 ML62Q1551 1'56.5m BuithRC gs%ﬁ;gsgr?sé\ Oscllation) (PLféxiﬁon) 3?)1.'5135 (Intemalgggrgg [O)gcillation) ?1100? Flash | 48K | 4K | 8K - Ei?éiﬁé;‘.ﬂ;‘b‘?ﬁgo - |V
= ML62Q1552 ! .5(‘1;0 (Buitt-InRC gs%ﬂkitﬁggrrﬁza\ Oscillation) (PLE%QQ:\I-;OH) 3‘[1)1233 (Internal ch/chfsTxaE? ggcwllation) 14100t50 Flash | 64K K 8K - E?g Eggfmooggo - v
2 ML62Q1553 ! .‘E?Sto (Buitt-InRC SSZCHLZtSS(})(r'y:tZa\ Oscillation) (PLE?)QQ;I-;OM 3%1g:s (Internal gg(?ryfsrtz ggcwllation) 14100;0 Flash | 96K 4K 8K - S:%g Eggiﬂ?bqggo - v
27 ML62Q1554 1536.520 Buith RC gs%ﬁkitﬁsgr;—'s;\ Oscllation) (pf‘éﬁﬂiﬁom 34(;235 (Internalgg(?rgs ggcillation) b [Fash | 128K |4k | 8K - 5?5?’322‘1‘8‘1‘6‘3&?20 - |V
= ML62Q1555 ! ;56-5t0 (Buitt-InRC gszcﬂkﬁ%ryHﬁza\ Oscillation) (PLE?)QQ;I-;W) 3%1255 (Internal gg(?rga? &cwllation) 14100? Flash | 160K 4K 16K - E:_qu Egg;lﬁ:]%?[?go - v
27 ML62Q1556 1'56.5m BuithRC gs%ﬁkitﬁsgr?sé\ Oscllation) (po‘éﬁiTaﬁon) 3?)1.'5135 (Intemalgggrgz?l [O)gcillation) ?1100? Flash | 192K | 4K | 16K - E:%Eggiﬂaﬁbqﬁgo - | v
= ML62Q1557 ! -56?5:0 (Buitt-InRC gszcﬂl?atf)gl(}(r'y_'ﬁza\ Oscillation) (PLE%QQ:\I-;OH) 3‘[1)1235 (Internal ch/chfsTxaE: ggcwllation) 14100t50 Flash | 256K K 16K - E?g Eggz?;]?ﬂoggo - v
*M L62Q1558 ! .‘E?Sto (Buitt-InRC SSZCHLZtSS(})(r'y:tZA\ Oscillation) (PLE?)QQ;I-;OM 3‘:)1335 (Internal gg(?ryfsrts ggcwllation) 14100;0 Flash | 384K 8K 32K - S:%g Eggiﬂ?bqggo - v
#ML62Q1559 | g;o BuithRC gs%ﬁlitﬁsgr;—'s;\ Oscllation) (po‘éﬁiﬁom sﬁgsS (Internal %rc??nfl? ggcillation) b [Fash | 5126 | sk | 32K - E?Eﬁg‘éiﬂ?b‘?ﬁ?o - | v
27 ML62Q1563 ! ;56-5t0 (Buit-n RC gschLZtﬁsgryHﬁza\ Oscillation) (PLE?JQQ;I-;W) 3%1g:s (Internal gg(?rga? ggcwllation) 14100? Flash | 96K 4K 16K - P-QFPBO0-1414-0.65 | — v
27 ML62Q1564 1'56.5m BuithRC Siﬁéﬁﬁc% Oscllation) (po‘éﬁiTaﬁon) 3?)1.'5135 (Internalgggrg?l ggcillation) ?1100? Flash | 128K | 4K | 16K - P-QFP80-1414-085 | — | 7
T7 ML62Q1565 | 05 BuitnRC gszc{\;tﬁgws«za\ Oscileion) (PLEgggi'\;ion) 3%1.gjs (Internal gg(?r\ga? ggcwllation) e | Flash | 160K | 4K | 16K - P-QFP80-1414-0.65 | — | 7
27 ML62Q1566 ! .‘EfSto (Built-n RC gschIZtSS(})(r'y:é\ Oscillatio) (PLfgzgiEion) 3‘:)1235 (Internal gg/’(?ryfsrts ggcwllation) 14100;0 Flash | 192K | 4K 16K - P-QFPBO0-1414-0.65 | — v
27 ML62Q1567 ! Ese.go BuithRC giﬁéﬁﬁck{'é\ Oscllation) (pﬁ?)ﬁiﬁom sﬁ&?s (Internal gcs/(?rgg ggcillation) b [Flash | 256K | 4k | 16K - P-QFP80-1414-085 | — | V7
¥<ML62Q1568 ! -E?.Sm (Buit-n RC gschLZtﬁsgryHﬁza\ Oscillaion) (PLE?JQQ;I-;W) 3%1255 (Internal gc?cD{sEaE? ggcwllation) 14100? Flash | 384K | 8K 32K - P-QFPBO0-1414-0.65 | — v
#ML62Q1569 | '56.5m BuithRC Siﬁéﬁﬁc% Oscllation) (po‘éﬁiTaﬁon) 3?)1.'5135 (Internal gc'a/%’;i ggcillation) ?1100? Flash | 512K | 8K | 32K - P-QFP80-1414-085 | — | 1~
WMLGZQ" 573 ! '5§5t0 BuithRC gszc(\;tﬁglc(ryHaza\ Oscllaion) (PLEgggi'\l-{aion) 3‘[1)1.235 (Internal (RTcB/chj;EaE? ggcwllation) 14100? Flash | 96K | 4K | 16K - Eﬁgﬁ;?g;ﬁ?ﬁbégo - | v
= ML62Q1574 ! .‘EfSto (Buitt-InRC gschIZtgﬁgr;:é\ Oscillation) (PLE‘(l)zgil\l—;on) 3%15?:5 (Internal gg/’(?ryfsrtaBl ggcwllation) 14100;0 Flash | 128K 4K 16K - E:%g Ell?g;ﬁ?;t%sgo - v
27 ML62Q1575 1'56.510 BuithRC giﬁlzﬁﬁc% Oscllation) (pﬁ?)ﬁiﬁom 34(;235 (|ntema|ch/(l:)r§;5 gcillation) b [Flasn | 160K | ak | 16K - Eﬁgig’?gg-?i?ﬁb‘}.go - |V
Halogen-free models are available for products with the halogen free compatible mark "y". Please contact a sales representative for further details ¥t : Under Development
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ICs

Microcontrollers

General Purpose 16bit Microcontrollers

ML62Q1000 series (LAPIS Semiconductor Products)
Operating Conditions ROM/RAM Functions/Features

Pattl  |Cpeanol  Oporting Freuencye) i | commoroumen [ 2w [ row [ 2o Tomerm v [ e |0

) Low Speed Clock High Speed Clock | Execution Time (WREIRAED) © | Y° | @Byte) | ®Byte) | Byte) Hppo
WML62Q1576 1;56.5t0 (Buit-In RCOsciilation/CrysélOscmanon) (PLE?)ZQ\E?M) 3%1255 (\nternalgg(?rgaB\ 8ici\lation) 14100t50 Flash | 192K 4K 16K - E:'Ic')(gl}:;?g;ﬁ?ﬁ(?go - v
WML62Q1577 1156.5t0 Uit RCgszcillratgsg;tzlow\\aﬂon) (pﬁ‘éﬁﬂﬁom 3‘(‘)1.255 (\nternalgggr\;;l;g 8lci\lation) 14100? Flash | 256K | 4K | 16K - 5?5?’&?33‘1‘%?&9520 - |V
*ML62Q1578 1-535}0 (Built-In RCgszciiI:tgrws/gr'y-s'éIOSC\\\at\on) (Pﬁé’;g\:\—;ﬁon) 3‘(1)1255 (\memalch/;(?r;;a? gci\lation) :’4100;0 Flash | 384K 8K 32K - §$5E;3301ﬁ?40:go - v
*ML62Q1579 1;565t0 (Buit-In RCgszci'IIZtgsgr;éIOscmanon) (Pf‘(‘)’;g\:\—:lﬁon) 3%)1‘2:5 (\nternalgg(?rgg aci\lation) 14‘100t’50 Flash | 512K 8K 82K - E?{Sggg;ﬁ?ﬁc?go - v

Driver Segment type 1700 Group 16bit Microcontrollers

. Operating Condi‘tic.ms . ROM/RAM Functions/Features } Halogen
A O\?j;:gzg e e .ﬂﬂlﬁﬁg‘n Gt G iam Teorr‘::rearg?ugre o c:;’fity Dé;;i:i:h cgﬁxny LCD Drivers gackead SuC;;Zn AE2

V) Low Speed Clock High Speed Clock | Execution Time (Typ.@HALT) ) tee | o | @ye) | @yte) Support
WMLGZQ”OO 1'ss.sm (Buith RCgs%iililszgr'y—s'til()sci\\aﬂon) (PLfé’;gimﬁon) 3‘(‘)1.253 (\mema|(RToB/<|:3r;sTt3 8ici\lation) 14100350 Flash | 32K | 4K | 8K 2’258591%1%% P-TQFP48-0707-050 | — |
WML62Q1701 1;56.5“) (Buitt-in RCgszci'IIZtgsgr;éIOscmanon) (PLE?)Z\E?M) 3‘3)1&'?:5 (\nternalg(sg)rgg (E))lci\lation) 14100;0 Flash | 48K 4K 8K 2,:14::91%2(:?:?5 P-TQFP48-0707-050 | — v
WML62Q1702 1£5t° (it ncSszciiéﬁﬁcﬁéomm (Pfézgiﬂﬁon) 3‘(‘)1.255 (\mernalgggrg? gci\lation) 14100t5° Flash [ 64K | 4K | 8K 2’\!:%1982&?; P-TQFP48-0707-050 | — | ~°
WMLGZQW‘B 55 (Butdn RCg;iil:tgnsllc(r'y:élOscmanon) (PLE‘(})’;g\mon) 34(1)1.935 (\nternalgCB/(?r;sgg 8ici\lation) b [Flash | 96K | 4k | 8K QT::gL%Zc?;?; P-TQFP48-0707-050 | — |
WMLGZQWO“ 5s° (Buitn Rcgiiiégzggtzamxmanom (pﬁ‘éﬁﬂﬁom Sé?g:s (\nternalgggyfsrtg glci\lation) 7+4100E50 Flash | 128K | 4K | 8K 2’:14:;(91%25?1 P-TQFP48-0707-050 | — | V*
WMLGZQ”"O 1'56.5§° Buith RCgs%iililszgr'y—s'til()sci\\aﬂon) (PLfé’;gimﬁcn) 3‘(‘)1.255: (\mema|(RTcB/<|:3r;sTt3 8ici\lation) 14100350 Flash | 32K | 4K | 8K Zh;lsaexgig:((j)?; P-TQFP52-1010-065 | — | v~
WML62Q1711 1;56.5“) (Buitt-in RCgszci'IIZtgsgr;éIOscmanon) (PLE?)’;Q\:\’;?OH) 3‘3)1&'?:5 (\nternalgggrgg gci\lation) 14100;0 Flash | 48K 4K 8K Zv::gigiiﬁrt] P-TQFP52-1010-0.65 | — v
WML62Q1712 1£5t° (it RCgszci'l;tgzggéIOscmaﬂon) (Pfézgiﬂﬁon) 3‘(‘)1.255 (\mernalgggrg? gici\lation) 14100t5° Flash [ 64K | 4K | 8K 2’\7A:;g2x186c%$rt1 P-TQFP52-1010-065 | — | ~°
WMLGZQ1713 85 (Buthn RCgiiil:tgnsllc(r'y:élOscmamn) (PLE‘(})’;g\mon) 34(1)1.935 (\memalggg;sgaB\ 8ici\lation) b [Flash | 96K | 4k | 8K z“fé’égikii?ﬁ P-TQFP52-1010-065 | — |
WMLGZQWM 5s° Buith RCgiiil;gsggtzaIOsciHaﬁon) (pﬁ‘éﬁﬂﬁom Sé?g:s (\nternalgggyfsrtg glci\lation) 7+4100E50 Flash | 128K | 4K | 8K 2’\74:;(922365?1 P-TQFP52-1010-065 | — | 7
WMLGZQ”” 1156;0 Buith chs%iilggzgr'y—s'tilOsciHation) (PLfé’;gimﬁcn) 3‘(‘)1.2; (\mema|(RTcB/(|:3r;sTt3 8ici\lation) 14100? Flash | 32K | 4K | 8K 3@5?&%%%% E:%Egéiﬂ)?b%?go - | v
WML62Q1721 1;56.5“) (Buitt-In RCgszci'IIZtgsgr;éIOscmanon) (PLE?)’;Q\:\’;?OH) 3%)1&'?:5 (\nternalgggrgg gci\lation) 141002'10 Flash | 48K 4K 8K 3’;4:;(92)(%%&10% E:'(I?(gigé?-ﬂ)%qosgo - v
WML62Q1722 1f.st° it RCgs%iil!tgzg;tzIOsciHation) (Pfézgiﬂﬁon) 3‘(‘)1.255 (\memalgggrgg gici\lation) 14100t50 Flash [ 64K | 4K | 8K 3’\5A:;g2x%0c%$rtu E:%E%Iﬂ)?b%?go - | Vv
WMLGZQW% 88 (Butdn RCg;iil:tgnsllc(r'y:élOscmamn) (PLE‘(})’;g\mon) 3?)7?35 (\memalggg;sgaB\ 8ici\lation) s | Flash | oeK | 4k | 8K 3@2%3%%%?; EI?SE’Séi.?é?b‘fﬁgo - | v
WMLGZQW“ 5s° Buitn Rcgiiiéggmtzal()scmanom (pﬁ‘éﬁﬂﬁom 3?)?;:5 (\ntemalggggg glci\lation) 7+4100E50 Flash | 128K | 4K | 8K 3%4::9%88%%?1 Ez%igé?»ﬂ)?b%a.go - | Vv
WMLGZQ”% 1'56.5:0 (Buith RCgs%iililgzgr'y—s'éIOsciHaﬂon) (PLfé’;gimﬁon) 3‘(‘)1.2; (\memalgggr;;g aci\lation) 14100? Flash | 160K | 4K | 16K 3@5?&%%%% E:%Egéiﬂ)?b%?go - | Vv
WML62Q1726 1;56.5“) (Buitt-In RCgszci'IIZtgsgr;éIOscmanon) (PLE?)ZQ\E?M) 3%)1&'?:5 (\nternalgggrgg gci\lation) 141002'10 Flash | 192K 4K 16K 3’;4:;(92)(%%&10% E:'(I?(gigé?-ﬂ)%qosgo - v
WML62Q1727 1'56.5m (Buitn RCgs%iil!tgzg;tzIOsciHation) (Pfézgiﬂﬁon) 3‘(‘)1.255 (\memalgggrgg gici\lation) 14100t50 Flash [ 256K | 4K | 16K 3’\5A:;g2x%0ci$rtu Ei%ﬁgéfﬁéﬁb%?go - | Vv
#ML62Q1728 | '0:° (Butdn RCgiiil:tgns/gr'y:élOscmamn) (PLE?)’;gwmon) 31(1)1;; (\memalgggrga? 8ici\lation) s |Flash | 384K | 8K | 2K 3@2%3%%%% Eﬁgggéi{%i&?go - | v
7ML62Q1729 | '0:° Buitn Rcgiiiéggmtzal()scmanom (pﬁ‘éﬁﬂﬁom 3?)?;:5 (\ntemalggggg glciuaﬁon) 7+4100E50 Flash | 512K | 8K | 32K Sg::gi%?:d;r)rt] E:%E%?»ﬂ)%%égo - | Vv
WML6291733 850 (Butdn chszciiI:Igrws/gr'y_s'élOsciHaﬂon} (Pfé’;mﬁon) 3‘(1)1.2; (\nternalgggrgg ?)ici\lation) T [Flash | ook |4k | 16K 4’\5458:91%(3:?)?111 P-QFPB0-1414-085 | — | V7
WML62Q1734 1;56.5“) (Buit-In RCgszci'IIZtgsgr;éIOscmanon) (Pf‘(‘)’;g\:\—:léon) 3‘:)1&'?:5 (\nternalgggrgg gci\lation) 14100550 Flash | 128K | 4K 16K 4,2545292?:‘10?1 P-QFP80-1414-0.65 - v
WML62Q1735 1'56.5m (Buitn RCgs%iil!tgzg;tzIOsciHation) (PLfézgmon) 3‘(‘)1.255 (\memalgggrgg gici\lation) 14100t50 Flash [ 160K | 4K | 16K 4!;;(91?3%%?:1 P-QFPB0-1414-085 | — |
WMLGZQ"BG 58 (Butdn RCgszciiIZtSrws/gr:éIOscw\\at\on) (PLE?)’;gwmon) 31(1)1;; (\memalgggrga? 8ici\lation) Aoy | Flash | 102K | 4K | 6K 4’\54::;&%%?; P-QFP80-1414-065 | — |
WML62Q1737 55 Buith Rcgiiiégzmtzal()scmanom (pﬁ‘éﬁﬂﬁom 3?)?;:5 (\ntemalggggg glciuaﬁon) 7+4100E50 Flash | 256K | 4K | 16K 4’\5/‘::9?;%%%?1 P-QFPBO-1414-085 | — | /7
#ML62Q1738 | '0:° (Butdn RCgszciiI:ISrws/(l:(r'y-s'éIOsci\\ation) (Pfé’;giﬂﬁon) 3‘(1)1.2; (\nternalgggrgg ?)ici\lation) s | Flash | 384K | 8K | 2K Ag::gi%%?)?; P-QFPB0-1414-085 | — |
YrML62Q1739 1;56.5“) (Buit-In RCgs%ii;tgsgr;él()scmanon) (Pf‘(‘)’;g\:\—:lﬁon) 3‘:)1&'?:5 (\nternalgg(?rgg gci\lation) 14100550 Flash | 512K | 8K 32K 4,254:;(91%?:‘10?5 P-QFP80-1414-0.65 - v
WML6201743 1.5;0 Buith RCgs%iil!tgzg;tzIOsciHation) (PLfézgmon) 3‘(‘)1.255 (\memalgggrgg gici\lation) 14100t50 Flash | 96K | 4K | 16K ehg::g?a%i?; EI?SEQ?gbiﬁ?ftf?o - | v
WMLGZQWM 58 (Butdn Rcgszcii;g%:élomwamm (PLE?)’;gmon) 3%1.;1 (\nternaIgCB/(I)Dr;sgg 8ici\lation) b [Flash | 128K | 4k | 16K G’EJA::gi%?:?J?rtl Eﬁgg’;?g;ﬁ?fiﬁgo - | v
WMLGZQ”“ 55 Buitn Rcgszniiégzmtzal()scmanom (pﬁ‘éﬁﬂﬁom 3‘(1)?;:5 (\nternalggggg glciuaﬁon) 7+4100E50 Flash | 160K | 4K | 16K Gh[;l::gi%?:docr)rt] EI?SEQ?SbT?i?ﬁi?Zo - | v
WMLGZQ”% 850 (Butdn RCgszciiI:ISrws/(l:(r'y-s'éIOsci\\ation) (Pfé’;giﬂﬁon) 3‘(1)1.2; (\nternalgggrgg ?)ici\lation) T [Flash | 192K | ak | 16K e’\t;lsaexgi%%%?r: E:%E;?gg-ﬁgfifgo - | Vv
WML62Q1747 1;56.5t0 (Buitt-In RCgszci'IIZtgsgrt/:éOscmanon) (Pf‘(‘)’;g\:\—:lﬁon) 3‘:)1&'?:5 (\ntemalggggg aci\lation) 14100550 Flash | 256K 4K 16K Gg:;gi%?:doﬁrt] E:%;E;?gbﬁi?ﬁt?go - v
YML62Q1748 1.5;0 Buith Rcgs%iilitgzg;él()scmation) (PLféggiEﬁon) 3‘(‘)1.255 (\memalgggrgg gici\lation) 14100t50 Flash | 384K | 8K | 32K ehg:exgi%%ﬁ EI?SEQ?ngﬁ?ftfgo - | v
AML62Q1749 | '0° (Butdn Rcgszciilzg%'y:éloWuanom (PLE?)’;gmon) 3%1.;1 (\memalgggr;;aB\ 8ici\lation) b [Flash | 512 | 8K | 32K G’EJA:eXgisB?:?J?rtl 5?5?’%?3&??23'(520 - | v

Halogen-free models are available for products with the halogen free compatible mark ",". Please contact a sales representative for further details
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ICs
Microcontrollers

ML62Q1000 series (LAPIS Semiconductor Products)
Standard type 1200 Group 16bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features -
" o " . alogen
Operating Operating Frequency(Max.) Minimum Operating ROM | DataFlash| RAM Chip
e Voltage ion C cé;i{“ [ Temperature HON Capacity | Capacity | Capacity| LCD Drivers Ratkaos Support s:rei t
Low Speed Clock High Speed Clock | Exeoution Time. (Typ.@HALT) © WPe | Bite) | (Byte) | (Byte) PP
%1 | 1.6to 32.768kHz 24MHz 41ns 2.8pA —40 to _ P-SSOP16-0225-0.65 _
ML62Q1223A 55 | (Built-In RC Oscillation) | PLLOscllaion) | 30.5ps | (nternal RC Oscillation) | -+105 | F1ash | 16K | 2K 1 2K P-WQFN16-0404-0.50 v
%1 | 1.6t0 32.768kHz 24MHz 41ns 2.8pA —40to _ P-SSOP16-0225-0.65 _
ML62Q1224A 5.5 (Built-In RC Oscillation) | (PLL Oscillation) 30.5us (Internal RC Oscillation) | +105 Flash | 24K K 2K P-WQFN16-0404-0.50
ML62Q1 225A*1 1.6to 32.768kHz 24MHz 41ns 2.8pA —40to Flash | 32K oK oK _ P-SSOP16-0225-0.65 _

5.5 (Built-In RC Oscillation) | (PLL Oscillation) 30.5ps (Internal RC Oscillation) +105 P-WQFN16-0404-0.50

1| 1610 32.768kHz 24MHz 41ns 2.8uA —40t0
ML62Q1233A 55 | (Built-In RC Oscillation) | PLLOscilator) | 30.5ps | (Internal RC Oscillation) | +105 | F1ash | 16K | 2K 2K - P-TSSOP20-0225-065| —

ML62Q1234A™ ! ;je.sto (Built-ﬁ\zggg(sl—gllation) (Pli‘(t)';/clw\'l-;ion) 3‘(‘115?:3 (Internal %g%;cillation) 14100t50 Flash | 24K K 2K - P-TSS0P20-0225-065| —
ML62Q1235A* 1'56.5m (Built»lizﬁa@%(sﬁlation) (pﬁ‘éﬁ'c'ﬂim) 3‘(‘)1.235 (Internal %g%Ascillation) lﬁoogo Flash | 32K [ 2K | 2K - P-TSSOP20-0225-0.65| —
ML62Q1245A* ! ;56-510 (Built-lizlé{?(()a%(sl—gllation) (Pliz(g';/clw\'gion) 3?]1235 (Internal %glg\scillation) ::1100130 Flash | 32K K 4K - P-WQFN24-0404-0.50 | —
ML62Q1246A*" 156.§° (Built»%zé?%(;ﬁlation) (Pli%';gimon) 3‘(‘31;:5 (Internal %{.glé)Ascillation) 14100? Flash | 48K 2K | 4K - P-WQFN24-0404-0.50 | —
ML62Q1247A%" | 556.5‘0 (Built-lizli?%(::ﬁlation) (PLZL%ZICI\EEM) 3?)1.253 (Internal ZR-guOAscillation) jr4100‘5o Flash| 64K | 2K | 4K - P-WQFN24-0404-0.50 | —
ML62Q1265A™ ! ;56.5}0 (Built-ﬁ\zggg(sl—gllation) (Pli‘(t)';/clw\'l-;ion) 3‘(‘115?:3 (Internal %g@cillation) 1‘20020 Flash | 32K K 4K - P-TQFP32-0707-0.80 -
ML62Q1266A*" 1'56.5t° (Built»lizl.:{gi%(s'—gllation) (pﬁ%?c'ﬂim) 3‘(‘)1.235 (Internal %g%Ascillation) lﬁoogo Flash | 48K [ 2K | 4K - P-TQFP32-0707-080 | —
ML62Q1267A% | 15t 32.768kHz 24MHz 41ns 2.8uA 4010 | e | sak | ok | 4K B bTQFPa2-0707-080 | —

5.5 (Built-In RC Oscillation) | (PLL Oscillation) 30.5ps (Internal Rb Oscillation) | +105

1| 16t 32.768kHz 24MHz 41ns 2.80A —40to B P-SSOP16-0225-0.65
ML62Q1223E 55 | (Built-In RC Oscillation) | PLLOscildion) |  30.5ps | (Internal RC Oscillation) | +105 | Fash| 16K | 2K | 2K P-WQFN16-0404-0.50

1 16t 32.768KHz 24MHz 41ns 2.80A “40t0 P-SSOP16-0225-0.65
ML62Q1224E 55 | (Built-In RC Oscillation) | PLLOscilator) | 30.5ps | (Internal RC Oscillation) | +105 | F1ash | 24K | 2K 2K - P-WQFN16-0404-0.50 | —

[
N N N N N N N N O O O N N N O N N N N N N B N BN

ML62Q1225E* ! ;56.5}0 (Built-ﬁ\zggg(sl—gllation) (Pli‘(t)';/clw\'l-;ion) 3‘(‘]1 g :s (Internal %g |’(l)AsciIIation) 1‘20020 Flash | 32K K 2K - Eﬁ\ls(;)l:w16é90242054-?06550 -
ML62Q1233E*" | '56.5t° (Built—lizﬁ{gi%(s'—gllation) (pﬁ%?c'ﬂim) 3‘(‘)1.233 (Internal %g%Ascillation) lﬁoogo Flash | 16K [ 2K | 2K - P-TSSOP20-0225-0.65| —
ML62Q1234E*! ! ;56-510 (Built-lizlé{?(()a%(;ﬁlation) (Pliz(f)';/clw\'gion) 3?]1;35 (Internal %glg\scillation) 14100130 Flash | 24K K 2K - P-TSS0P20-0225-0.65| —
ML62Q1235E* 156.§° (Built»ﬁzégi%(;ﬁlation) (Pli%’;gimon) 3‘(‘)1;:5 (Internal %{.Cs)Lé)Ascillation) 14100? Flash | 32K [ 2K | 2K - P-TSSOP20-0225-0.65| —
ML62Q1245E*" | 556.5‘0 (Built-l?mzh?%(;?uation) (Pli%';/clwgﬁon) 3‘(1)1.253 (Internal ZR-guOAscillation) 14100;0 Flash| 32K | 2K | 4K - P-WQFN24-0404-0.50 | —
ML62Q1246E*! ! ;.56.5}0 (Built-ﬁ\zﬁ?%(;ﬁlation) (Pli‘(t)';/clw\'l-;ion) 3‘(‘115?:3 (Internal %gl(l)icillation) 1‘20020 Flash | 48K K 4K - P-WQFN24-0404-0.50 | —
ML62Q1247E*" 1'56.5t° (Built—lizﬁ{@%(s'—gllation) (pﬁ‘éﬁ'c'ﬂiom 3‘(1)1.235 (Internal %g%Ascillation) lﬁoogo Flash | 84K 2K | 4K - P-WQFN24-0404-0.50 | —
ML62Q1265E*" ! .56-510 (Built-lizlé{?(()a%(;:ﬁlation) (Pliz(f)';/cl\\'gion) 3?]1;:5 (Internal %glg\scillation) 14100130 Flash | 32K K 4K - P-TQFP32-0707-0.80 -
ML62Q1266E* | '56.5:0 (Built»ﬁzégi%(;ﬁlation) (Pli%’;gimon) 3‘(‘)1;:5 (Internal ﬁg@ciuatiom 14100230 Flash | 48K 2K | 4K - P-TQFP32-0707-080 | —
ML62Q1267E*! | '51° 52.768kHz 24MHz 41ns 2.8uA 4000 | pash | B4k | 2k | 4K - P-TQFP32-0707-0.80 | —

5.5 (Built-In RC Oscillation) | (PLL Oscillation) 30.5ps (Internal Rb Oscillation) | +105

. Operating Condl. vns i ROM/RAM Functions/Features ' Halogen
Part No. O\Z:::S:Q Operating Frequency(Max.) Ir"";';m‘:':n Current Consumption Tgrrl::s::‘l?re ROM C:;?ah:ny '?;i;?;h C::a’\:ity LoD Drvers Package Sf:;z 4| Free

Low Speed Clock High Speed Clock | Execution Time. (UL ED) () type (Byte) | (Byte) | (Byte) sueeent
ML62Q11430*2 | '25° |5y OaiiimOye st | pLs O] 30805 | (el RGOt Oscilaion) |+ 105 | Fsh | 32K | 2K | aK - PTAFPSOTOTO® | — | ¥
ML62Q1431%2 | "20° | g 0o D2 | L Oncaion)| 30555 | (e NG Oclaton)| 105 | Flash | 48K | 2K | 4K - PrIQFPBOTOTOS0 | — | V¥
ML62Q1432* 1.56::0 1Buih-|nHcgiﬁ;gsgr%imsciﬂaﬂon) (PLE‘(t)';gib\gion) 3‘(‘11;,513 (Internal Rsé‘/‘c/rzy.sfa'i”o-\scillalion) 1‘20020 Flash | 64K K 4K - P-TQFP48-0707-0.50 - v
ML62Q1440*2 1'56.5t° 1Buin»|nncgszcm;ﬁsg;émsmnaﬁon) (PLE%’s\giﬁon) 3‘(1)1.235 (Internal gé?ésé?aﬁjéscillation) lﬁoogo Flash | 32K [ 2K | 4K - P-TQFP52-1010-065 | — | 1~
ML62Q1441 *2 1§.5t0 1Bui|1-|nRCgszcw-H;ﬁns/grly—;i\OsciHation) (PLE?)';Qi'\I-;on) 3?]1;55 (Internal R3(-)L/‘ér2y.s%alljgscillalion) :’4100230 Flash | 48K 28 4K - P-TQFP52-1010-0.65 - v
ML62Q1442*%2 | 12 1Buih-InRCgszci.\h7tgs('Z(r;:é\Oscil\ation) (PL%ZQiﬁon) 3‘(‘)1;:5 (interal F?é?c/rzyfa%\scil|ation) 14100230 Flash | 64K | 2K | 4K - P-TQFP52-1010-085 | — | 7
ML62Q1450* | "0 1Buin-|nchszcﬁ;gsgr;é\Oscilwation) (PLE‘éggi'\Izﬁon) 3?)1.253 (Internal gé?érzyéfa‘ljgscillalionj e [ Fash | a2k | 2k | a4k - 5?5?322?8‘1‘6958.20 - | v
ML62Q1451%2 | 120 1Buin-|nHcgiﬁ;23§;1§\05ci|\ation) (PL%(‘)';giEion) 3%1.2; (Internal Rsé‘/‘c/rzy':a'iuo-\scillalion) oS | Fash| 48K | 2K | 4K - gi?é?ﬁ‘éﬂé%?ﬁgo - | v
ML62Q1452*2 | 12 1Buin»|nncgszcm;ﬁsg;émsmnaﬁon) (PLE%’s\giﬁon) 3‘(1)1.235 (internal gé?ésé?aﬁjéscillation) s [ Fash | 64K | 2K | 4K - i I

*1 : For new development, use the ML62Q1300 Group.
*2 : For new development, use the ML62Q1500 Group.
Halogen-free models are available for products with the halogen free compatible mark "y~". Please contact a sales representative for further details.
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ICs
Microcontrollers

General Purpose 16bit Microcontrollers

ML62Q1000 series (LAPIS Semiconductor Products)
LCD Driver Segment type 1600 Group 16bit Microcontrollers

i Operating Cundi‘tio.ns i ROM/RAM Functions/Features ) gD
PartNo. O\;fl[:;re]g Qessini ey o) .ﬂﬂfiﬁ:‘n CLseiConsumptis TSrersre?gzie ront c:g:ity Dg;?::;?h c::xizy LCD Drivers Package St?;‘;zn Free

i) Low Speed Clock High Speed Clock | Execution Time (Typ.@HALT) ) wee | e | Byte) | (Byte) Support
ML62Q1600* 1156.5“) (Buit-In chs%iilggns/gr'y:élOscmanon) (PLEZ(l)’;g\mon) 3%1;?5 (Internal F?C%s-sfahjgsci\lation) 14100? Flash | 32K K 4K ZT::gL%ZC%?; P-TQFP48-0707-0.50 - v
ML62Q1601* 1156.;0 Buitn RCgiiil;gsg;tzalow\\aﬂon) (Pf‘c%mon) 3‘(‘)1.255 (Internal Sé?ésﬁaﬁ'ésciuaﬁon) 7+4100t5° Flash | 48K | 2K | 4K 2’\1::91%20%?; P-TQFP48-0707-050 | — | v
ML62Q1602*¢ | '2.° Rt RCgs%iithS%rEélOsc\Haﬂon) (Pfé’;gmon) 3‘(1)1.253 (Intemnal SC?clséfahjgsciwlation) s | Fash | eaK | 2K | 4K 2T:exg1x%2(:?)?rt1 P-TQFP48-0707-050 | — | V7
ML62Q1610* 1;56.5t0 (Buit-In RCgszci'IIZtgsgr;éOscmanon) (P\f‘(‘)’;g\:\—:lﬁon) 3%1235 (Internal F?é%ilsfal\’lgsci\lation) 14100550 Flash | 32K K 4K Zv:;giliido?rt] P-TQFP52-1010-0.65 | — v
ML62Q1611* 1'56.5:0 (it Rcgs%iiégsggémscmamm (PLfé’;gmon) 3‘(‘)1.235 (Internal sé%sétzahjésci\laﬁon) 14100t50 Flash [ 48K | 2K | 4K 2’\7A:exgzx186ci$rt| P-TQFP52-1010-085 | — | »*
ML62Q1612* | '2° it RCgs%iilzgr?/gr:éIOscmanon) (Pf?)’;gmon) 3%1.255 (Intemnal F?C%s'sfalegscmaﬁon) s | Flash | eaK | 2K | 4K 2’\7llsaexgi18?:?)?rt1 P-TQFP52-1010-0.65 | — | v~
ML62Q1620* 1156.5t0 Buitn Rcgsznii;gzmtzal()scmanon) (pﬁ‘éﬁﬂﬁom 3‘(‘)1.255 (Internal Sé?ésﬁaﬁ'ésciuaﬁon) 7+4100t5° Flash | 32K | 2K | 4K 3’\5A::gi%i%$; E:%lggéj»%%%égo - | v
ML62Q1621* | '2° Rt RCgszciiI:tgrws/gr'y_s'tEIOSC\\\at\on) (Pfé’;gmon) 3‘(1)1.255 (Itemnal SC?clséfahjgsciwlation) s | Fasn | 4mk |2k | ak sr\sdsa;gzx%iiﬁ P e oinog | = |V
ML62Q1622* 1;56.5t0 (Buitt-In RCgszci'IIZtgsgr;éOscmanon) (Pf‘(‘)’;g\:\—:lﬁon) 3%1235 (Internal F?é%ilsfal\’lgsci\lation) 14100550 Flash | 64K 2K 4K Sg:;gi%?:doﬁrt] E:'(I?SESQ?-‘:E)%?OSgO - v

% : For new development, use the ML62Q1700 Group.
Halogen-free models are available for products with the halogen free compatible mark ",". Please contact a sales representative for further details.

High Temperature (85°C/105°C) Operation 8bit/16bit Microcontrollers

ML610Q100 (LAPIS Semiconductor Products)
Standard type 8bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features o
. alogen
Part No. Operating Operating Fi Max. Minimum . Operating ROM |DataFlash| RAM Pack: Chip Fi
antio Voltage 2o M) Instruction Current Cg:;u[npuon Temperature ROM Capacity | Capacity | Capacity| LCD Drivers e Support Su;;?:;rt
Low Speed Clock High Speed Clock | Execution Time (Typ. ) ©) WPe | “Byte) | (Byte) | (Byte)
2710 32.768kHz 0.122ps/ —40to P-SSOP16-0225-0.65
ML610Q101 55 | (Built-In RC Oscillation) | &%MM2 | “30.5s - 1gs | Flash| 4K i - P-WaFN16-0404050 | — | ¥
2710 32.768kHz 0.122ps/ —40to P-SSOP16-0225-0.65
ML610Q102 55 | (Built-In RC Oscillation) | &1%MM2 | “30.5s - +gs | Flash| 6K - | %6 - P-WaFN16-0404-050 | — | ¥
2.7to 32.768kHz 0.122ps/ —40to
ML610Q111 5.5 | (Buitn RO Osallation) | &1%2MHz | T ghe - b | Fash | 24K |4k | 2k - P-TSSOP20-0225-0.65 | — | 1°
2710 32.768kHz 0.122ps/ B —40to B ] pa— _
ML610Q112 55 | (Buitn RO Osallation) | 81%2MHz | T ghe b | Fash | 32K | ak |4k P-LQFP32-0707-0.80 v
Halogen-free models are available for products with the halogen free compatible mark "1~ ". Please contact a sales representative for further details.
ML620Q100 (LAPIS Semiconductor Products)
Standard type 16bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features
7 Halogen
Part No. Operating Operating Frequency(Max.) Minimum o Operating ROM |DataFlash| RAM Pack: Chip Fi
artNo Voltage ng FrequencyQiax Instvluction Curr%r_n C@?E‘iﬂ)pm" Temperature TYO’ZI Capacity| Capacity | Capacity| LCD Drivers HeEE Support Su;;;in
) Low Speed Clock High Speed Clock | Execution Time yP- (C) Pe | Byte) | (Byte) | (Byte)
x | 1610 32.768kHz 62.5ns 3.50A —40to P-SSOP16-0225-0.65
ML620Q131 55 | (Built-ln RC Oscillation) | '®MHZ | 3055ps | (ntemal RC Oscillation) | +105 | Tash | 8K | 2K | 2K - P-WQFN16-0404-050 | — | ¥
x | 1.6t0 32.768kHz 62.5ns 3.5pA —40to P-SSOP16-0225-0.65
ML620Q132 55 | (Built-ln RC Oscillation) | ®MZ | 3055ps | (ntemal RC Oscillation) | +105 | Tash | 16K | 2K 2K - P-WQFN16-0404-050 | — | ¥
x | 1.6t0 32.768kHz 62.5ns 3.5pA —40to P-SSOP16-0225-0.65
ML620Q133 55 | (Built-In RC Oscilation) | 'oMHZ 30.5us | (Internal RC Oscillation) | +105 | T12sh | 24K | 2K 1 2K - P-WQFN16-0404-050 | — | ¥
x | 1.6t0 32.768kHz 62.5ns 3.5pA —40to
ML620Q134 55 | (Built-In RC Oscilation) | 'oMHZ 30.5us | (Internal RC Oscillation) | 105 | F12sh | 8K 2K 1 2K - P-TSSOP20-0225-065 | — | v~
x | 1.6t0 32.768kHz 62.5ns 3.5pA —40to
ML620Q135 55 | (Built-In RC Oscilation) | 'oMHZ 30.5us | (Interal RC Oscillation) | 105 | F12sh | 18K | 2K 1 2K - P-TSSOP20-0225-065 | — | v~
x | 1.6t0 32.768kHz 62.5ns 3.50A —40to
ML620Q136 55 | (Built-ln RC Oscillation) | 16MHZ 30.5us | (Internal RC Oscillation) | +105 | F1osh | 24K | 2K 1 2K - P-TSSOP20-0225-065 | — | v~
1610 32.768kHz 62.5ns 3.5pA —40to P-SSOP16-0225-0.65
ML620Q131B | g (Built-In RC Oscillation) | 'oMH? 30.5us | (Internal RC Oscillation) | +105 | F1ash | 8K 2K 1 2K - P-WaFN16-0404-050 | — | ¥
1610 32.768kHz 62.5ns 3.5pA —40to P-SSOP16-0225-0.65
ML620Q132B 5.5 (Built-In RC Oscillation) 16MHz 30.5ps (Internal RC Oscillation) | +105 Flash | 16K K K - P-WQFN16-0404-0.50 | v
16t0 32.768KHz 62.5ns 3.5pA —40to P-SSOP16-0225-0.65
ML620Q133B | 5’5" | (gyitin RC Oscilation) | '®MHZ | 3055ps | (nteral RC Oscillaion) | +105 | Fash | 24K | 2K | 2K - P-WaFN16-0404-050 | — | ¥
16t0 32.768KHz 62.5ns 3.50A —40to
ML620Q134B | 55" | gyicin ARG Oscillation) | '®MHZ | 30'sus | (internal RC Oscillation) | +105 | Flesh| 8K | 2K | 2K - P-TSS0P20-0225-085 | — | v~
16t0 32.768KHz 62.5ns 3.5pA —40to
ML620Q135B | 5’5" | gyitin ARG Oscillation) | '®MHZ | 30'sus | (internal RC Oscillation) | +105 | Flesh| 16K | 2K | 2K - P-TSSOP20-0225-085 | — | v~
16t0 32.768KHz 62.5ns 3.5pA —40to
ML620Q136B | 55" | gyitin AC Oscillation) | '®MHZ | 30'sus | (internal RC Oscillation) | +105 | F1eSh| 24K | 2K | 2K - P-TSSOP20-0225-085 | — | v~
* 1.8to 32.768kHz 0.122us/ 2.5yA (During Crystal Oscillation) | —40 to _ g ~ ~ _
ML620Q151A 5.5 | BultnACOsclatonCostal Osclaion) | & 1%2MPZ | 30505 |35 Dung Bt RC Oscilaor) | +105 | 1SR | 32K 2K 2K P-TQFP48-0707-0.50 v
* 1.8to 32.768kHz 0.122ps/ 2.5A (During Crystal Oscillation) | —40 to _ g ~ ~ _
ML620Q152A 55 | ButnACOsclatonCostal Osclaion) | & 1%2MPZ | 30505 |35, Dung Bt RC Oscilaor) | +105 | T1ash | 48K | 2K 2K P-TQFP48-0707-0.50 v
* 1.8to 32.768kHz 0.122ps/ 2.50A (During Crystal Oscillation) | —40 to _ g " g _
ML620Q153A 5.5 | BuitnRCOsclatonCostal Osclaion) | & 1%2MPZ | 30505 |35, (Dung Buit-h RC Oscilaor) | +105 | 1ash | 84K 2K 2K P-TQFP48-0707-0.50 v
* 1.8to 32.768kHz 0.122ps/ 2.50A (During Crystal Oscillation) | —40 to _ g ~ " _
ML620Q154A 5.5 |t AC OscilaionCrysta Osclaion) | 5 192MMZ | “30 516 |35, Duing Buitn RC Oscilation)| +105 | 12N | 32K 2K 2K P-TQFP52-1010-0.65 v
* 1.8to 32.768kHz 0.122ps/ 2.50A (During Crystal Oscillation) | —40 to _ g ~ ~ _
ML620Q155A 55 | ButnACOsclationCrstal Oscilaion) | & 1MPZ | “30 51" |35, During Buit-h AC Oscllatior) | +105 | T12Sh | 48K | 2K 2K P-TQFP52-1010-0.65 v
* 1.8to 32.768kHz 0.122ps/ 2.50A (During Crystal Oscillation) | —40 to _ . ~ ~ _
ML620Q156A 55 | BultnACOsclatonCrstal Osclaion) | & 19MPZ | “30 51" |35, During Bit-h AC Oscilaion) | +105 | T12sh | 84K 2K 2K P-TQFP52-1010-0.65 v

% : For new development, see the B Version.
Halogen-free models are available for products with the halogen free compatible mark ",”". Please contact a sales representative for further details.
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ICs
Microcontrollers

ML620Q100 (LAPIS Semiconductor Products)
Standard type 16bit Microc llets
Operating Conditions ROM/RAM Functions/Features
P Halogen
. . L a Chip
Part No. Operating Operating Frequency(Max.) Minimum 0 Operating ROM |DataFlash| RAM Package Free
Voltage Instruction Cuvr?Tr;}ngAiJLrjl-\_)pnon Temperature i{y%’: Capacity | Capacity | Capacity| LCD Drivers Support Support
Low Speed Clock High Speed Clock | Execution Time N (C) (Byte) | (Byte) | (Byte)
ML6200157A* 181055 (Built-l:r;\2F'{7(gg(s'—r|:ﬁlation/ 8.192MHz 0.122ps/ 2.5§A (During Crystal Oscillation) | —40 to Flash | 32K | 2K 2K _ P-QFP64-1414-0.80 _ v
: . Crystal Oscillation) ) 30.5us | 3.5pA (During Built-In RC Oscillation) | +-105 P-TQFP64-1010-0.50
* 32.768KHz 0.122ps/ 2.50A (During Crystal Oscillation) | —40 to P-QFP64-1414-0.80
ML620Q158A" |181055 (B‘g”r);'s':a'fgs%ﬁg't'ifr'“)’”/ 8.192MHZ | 50 s | 350 (Durng Buitn RC Oscllation) | 105 | 125N | 48K | 2K} 2K ~ | ptarpes-t010-050 | T | V7
* 32.768kHz 0.122ys/ | 2.50A (During Crystal Oscilation) | —40 to P-QFP64-1414-0.80
ML620Q159A" 181055 (B‘g“ry"sr:a'?gs%ﬁg't'ifr"‘)’”/ B.192MHZ | 30 5ps |50 (Durng Buit R Oscilaion) | 105 | 125N | B4K | 2K} 2K - P-TQFP64-1010-050 | — | V¥
32.768kHz -
s - 0.122ps/ 2.5pA(Crystal Oscillation) —40to _ g ~ ~ _
ML620Q151B |1.8t055 (Bl:;ll:ylsr;aﬁ{ggﬁgltlgt:‘())n/ 8.192MHz 30.50s 3.5pA(Bilt-In RC Oscillation)| 105 Flash | 32K | 2K 2K P-TQFP48-0707-0.50 Vv
32.768kHz —
i - 0.122ps/ 2.5pA(Crystal Oscillation) | —40 to _ g " -~ _
ML620Q152B |1.8t05.5 (BlgI:ylsr;aIIR(cJ)s(EﬁEItIie::‘c))n/ 8.192MHz 3050s  |3.5pA(BUit-In RC Osillatior)| +105 Flash | 48K | 2K | 2K P-TQFP48-0707-0.50 v
32.768kHz A
. - 0.122ps/ 2.5pA(Crystal Oscillation) —40 to _ g ~ -~ _
ML620Q153B |1.8t055 (BL(J;II’tyIsrt]allesCl)jgltIizci)t:‘?n/ 8.192MHz 30.5us  |3.50ABuilt-In RC Oscillation)| +105 Flash | 64K | 2K | 2K P-TQFP48-0707-0.50 Vv
32.768kHz A
. - 0.122ps/ 2.5pA(Crystal Oscillation) —40 to _ . ~ ~ _
ML620Q154B |18t055 (Blélrty ::;g s?:ﬁgltlia:rl\?n/ 8.192MHz 305ps  |3.5uABultin RC Oscilation)| -+105 Flash | 32K | 2K | 2K P-TQFP52-1010-0.65 v
32.768kHz _—
s - 0.122ps/ 2.5pA(Crystal Oscillation) —40to _ X ~ ~ _
ML620Q155B |1.8t05.5 (Bl:;ll:ylsr;al?gsf.;)jgltlie:rl‘c))n/ 8.192MHz 30.5ps 3.5pA(Built-In RC Oscillation)|  +105 Flash | 48K | 2K 2K P-TQFP52-1010-0.65 Vv
32.768kHz —
e - 0.122ps/ 2.5pA(Crystal Oscillation) | —40 to _ . ~ ~ _
ML620Q156B |1.8t055 (Blgl:ylslzaligs(ﬁgltlgt:‘c;n/ 8.192MHz 30.5us  |3.50ABuilt-n RC Oscillation)| +105 Flash | 64K | 2K | 2K P-TQFP52-1010-0.65 Vv
32.768kHz 0.122ps/ | 2.5uA(Crystal Oscillation) | —40 to P-QFP64-1414-0.80
ML620Q157B |18t055 (B‘(‘;'“ry"s?a'?giﬁg't'gr"‘)’”/ 8.192MHz | 3055 |3.5uABUitIn RC Oscillation)|  +105 | 725 | 82K | 2K} 2K ~  |p-Tarpes-tot0-050 | | ¥
32.768kHz 0.122us/ | 2.5pA(Crystal Oscillation) | —40 to P-QFP64-1414-0.80
ML620Q158B 181055 (Bg“ry"sr;aﬁ{ggﬁg't'ifr'“)’”/ 8192MHz | "oy 5 |3.5uABUilt-In RC Oscillation)| +105 | F1ash | 48K | 2K | 2K - P-TQFP64-1010-0.50 | — | ¥
ML620Q159B |1.8t055 (Built-l?\ﬁéggg(s'—::ﬁlation/ 8.192MHz | 01220/ | 2.5uA(Crystal Oscillation) | —40to | o | g | o | ok - P-QFP64-1414-0.80 - | v
: i Crystal Oscillation) ) 30.5us | 3.5pA(Built-In RC Oscillation)| +105 P-TQFP64-1010-0.50
* : For new development, see the B Version.
Halogen-free models are available for products with the halogen free compatible mark "p~". Please contact a sales representative for further details.
Low Power Consumption 16bit Microcontrollers
ML620Q500 (LAPIS Semiconductor Products)
Standard type 16bit Microc llers
Operating Conditions ROM/RAM Functions/Features
| Hal
Part No. Operating Operating Frequency(Max.) Minimum Current Operating ROM ROM  |Data Flash| RAM Package Chip ?:?egeen
Voltage Instruction | Consumption | Temperature o |Capacity| Capeciy | Capacity | LCD Drivers Support Support
V) Low Speed Clock High Speed Clock Execution Time | (Typ.@HALT) (C) typ (Byte) | (Byte) | (Byte)
PeAG Ol ( 1%M0HZ /| 625 0.45pA 40
(Built-In RC Oscillation/ | (Built-In RC Oscillation, .5ns 450, —40 to _ g g ~
ML620QS03H |1.81055) crysial Oscillation/ | Crystal Oscillation/ | 305ps | CystaOsclior)| 85| 712" | 32K | 2K | 2K P-TQFP48-0707-050 | v~ | v
External Input) External Input)
e o (Built-I EG(JM(;'Z Il / 62.5 0.45pA 40 t
(Built-In RC Oscillation/ uilt-In scillation. .5ns .45 — o _ g ~ g
ML620Q504H | 181055 i Secillation/ Crystal Oscillation/ 30.5ps | (Cnstd Oscileton) | +85 | oS | B4K | 2K 8K P-TQFP48-0707-0.50 | v~ | v/
External Input) External Input)

Halogen-free models are available for products with the halogen free compatible mark "7 ". Please contact a sales representative for further details.

USB/Security 32bit Microcontrollers

ML630Q400(ARM® Cortex-M0-+) (LAPIS Semiconductor Products)
n LCD Driver Dot Matrix type 32bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features
p Hal
Part No. Operating Operating Frequency(Max.) Minimum Current Operating ROM ROM  |Data Flash| RAM Package Chip T:;)egeen
Voltage Instruction Consumption | Temperature o |Capacity| Capecity | Capacity | LCD Drivers Support Support
V) Low Speed Clock High Speed Clock Execution Time | (Typ.@HALT) (C) typ (Byte) | (Byte) | (Byte)
32.768kHz 16MHz
ML630Q464 |1.8t03.6| (Built-In RC Oscillation/ | (Built-In RC Oscillation) gé';": o sgig;ﬁa . _fgst" Flash | 64K | 2K | 8K S“é':: 4%00‘(’)‘;: P-TQFP100-1414-050 | — |
Crystal Oscillation) 24MHz(PLL) ok i 9-x5com.
32.768kHz 16MHz
ML630Q466 |1.81t03.6 (Built-In RC Oscillation/ | (Built-In RC Oscillation) g:)';“z 6 Sgl'g;ﬁam) jfgst" Flash | 128K | 2K | 16K 5’(‘;'::' ‘i%(iﬁ P-TQFP100-1414-050 | — |
Crystal Oscillation) 24MHz(PLL) - g 9- :

Halogen-free models are available for products with the halogen free compatible mark "p~". Please contact a sales representative for further details.
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ICs
Microcontrollers

Low Voltage Operation 8bit Microcontrollers

ML610400/ML610Q400 (LAPIS Semiconductor Products)
Standard type 8bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features .
Part No. Operating Operating Frequency(Max.) Minimum Current Operating ROM ROM Data Flash RAM Package Chip ?:;)egeen
Voltage Instruction Consumption Temperature Capacity | Capacity | Capacity [ LCD Drivers Support | o Soort
i i " type PP
Low Speed Clock High Speed Clock | Execution Time (Typ.@HALT) (C) (Byte) (Byte) (Byte)
ML610482P 11103.6 (Cry:tza‘rgg;'ﬁ:ﬁon) 4;)(?:‘(“"'_":2 0223»1:@15/ 0.5pA —40to +85 | Mask | 64K - 4K - - v | v
32.768kHz  |4.096MHz| 0244ps/2us/ — B B § P
ML610Q482P | 111036 | o o0 0n | ook | soms 0.5pA 40to +85 | Flash | 64K 4K P-TQFP48-0707-0.50 | v/ | v/
Built-in LCD Driver Dot Matrix it Microcontrollers
32.768kHz  |4.096MHz| 0.244ps/2us/ B B Max, 400dot | o
ML610Q421P | 111036 | ¢ o0 0t | SookHy | soms 0.5pA 40to +85 | Flash | 32K 2K | spemputoom, | PTOFP120-1414:040 | v |
32.768kHz  |4.096MHz| 0244ps/2us/ B B Max, 800dot | o i
ML610Q422P | 111036 | ¢ o0 0t | ook | soas 0.5pA 40to +85 | Flash | 32K 2K | gpptooom | PTOFP120-1414:040 | v |
32.768kHz  |4.096MHz| 0.244ps05us/ B _ Max, 1024dot | o B
ML610Q439P | 111036 | (o /0 O 1 omz 055 0.50A 40to +85 | Flash | 128K 7K | aampxtioon, | PrLQFP144-2020-0.50 v
Built-in LCD Driver Segment type 8bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features -
Part No. Operating Operating Frequency(Max.) Minimum Current Operating RoM | [ROM | DataFlash | RAM Package SCNP’l T::g:"
Voltage : Instruction Consumption Temperature e Capacity | Capacity | Capacity | LCD Drivers UPPOTt | Spport
Low Speed Clock High Speed Clock | Execution Time (Typ.@HALT) (C) P (Byte) (Byte) (Byte)
32.768kHz 2us/ B Max. 55dot
ML610401P | 1251036 | (o (o0 0% ) | 800kHz | oofe 0.9uA 40to +85 | Mask | 6K - 192 | oo - v | v
32.768kHz 2ps/ _ _ Max. 75dot _
ML610402P | 1251036 | (o o/ 0 0% )| 800kHz | ofe 0.9uA 4010 +85 | Mask | 6K 192 | o acom. v | v
ML610403P | 1251036 (Cry:tza‘|7g?c‘i'ﬁ;ion) 500kHz 33“51 . 0.90A —40to +85 | Mask| 6K - 192 13’3'2’;32:;;‘ - v v
ML610404P | 1250356 (Cw:ti'|7g§'c‘i'ﬁ;ion) 2MHz 365.51 09uA | —40to +85 |Mask| 8K | — | 256 2"1":;1‘3550‘1‘:; - vl
ML610405P | 12510356 (Cry:é'|7g§§i'l':§ﬁon) 2MHz gds.gi 09WA | —40to +85 |Mask | 8K - | 256 z'g:exglzsiii: - |
ML610406P | 1251036 | (o 2700 | owmz | 0K 09uA | 4010485 |Mask| BK | — | 266 |00 - v
ML610407P | 1251036 (Cry:érgg;'l':;ion) 2MHz gfg‘j; 09uA | —40to +85 |Mask| 16K | — 1K 2“;::91‘250‘1?‘ - v |
ML610Q407P | 1251036 (Cry:é‘|7g?c‘i'ﬁ:ﬁ°n) 2MHz 56551 0.9uA —40to +85 | Flash | 16K - 1K 2’;'::9 L‘;iii: P-TQFP100-1414-050 | v | v
ML610Q407PA | 1.25t0356 (Cry:é'rgg’c‘mzﬁon) 2MHz 365.51 094A | —40to +85 |Flash | 16K | — 1K 2'!::91‘};‘2: - v
ML610408P | 1251036 | (o 27O | owmz | 0bS 09uA | —d0to+85 | Mask| 16K | = | 1K | oI - |
ML610Q408P | 1.25t036 (cw:ti‘fggiﬁ:;iom 2MHz gésé‘s; 0.9uA —40to +85 | Flash | 16K - 1K 3"3”::9 L%i‘i‘;t‘ P-TQFP100-1414-050 | 1° | 1
ML610409P | 1251036 | o S2IO0CE, | 2uhz gg’gﬁé 0.9uA | —40to +85 |Mask| 16K | — K ;;'::ggi‘i‘:; - v
ML610Q409P | 1.25t036 (ngtil7ggzm;tion) 2MHz 365;’1 0.9uA —40to +85 | Flash | 16K - 1K 3";':; 1%5;‘:; P-TQFP100-1414-050 | v/ |
ML610Q411P | 1.1t03.6 (Cryssti'|7g§‘c‘i'l'::ﬁon) 500kHz 33“;: . 0.5pA —40to +85 | Flash | 16K - 1K s“é'::g Vol | pTaRP120-1414-040 | 12 | VS
ML610Q411PA | 1.1t03.6 (Cw:til7g§zm:tion) 500kHz 35“;1 s 0.5pA —40to +85 | Flash | 16K - 1K s“é'::g Lﬁﬁ P-TQFP120-1414-040 | v | v
32.768kHz 2us/ B Max. 176dot
ML610Q412P | 111036 | (o /0 Qo | 800KHz | ot 0.5uA 40to +85 | Flash | 16K - TK | pycag oo, | PTOFP120-1414-040 | 42 | v/

Halogen-free models are available for products with the halogen free compatible mark "1~ ". Please contact a sales representative for further details.

Voice Playback 8bit Microcontrollers

ML610Q300 (LAPIS Semiconductor Products)
Standard type 8bit Microcontrollers
Operating Conditions ROM/RAM Functions/Features
7 Halogen
A a = o Chip
Part No. Operating Operating Frequency(Max.) Minimum Current Operating ROM | Data Flash RAM Pack: Fi
e tie Voltage i Consumption | Temperature | RO | apacty | Capaiy | MO 1 | Gapeeiy | HCD . Support | 100 ¢
Low Speed Clock | High Speed Clock | Execution Time | (Typ.@HALT) (C) YPE | (Byte) | (Byte) oun (Byte) | ~nvers
2.0to 32.768kHz 0.122ps/ _ Flash P-VQFN28-0505-0.50
ML610Q304 55 | BathAcOsdlaion| S 1%2MHZ | “3p5ps 2.7THA 40to +85 | Flsh | 96K | 2K | gy | 1K1 — | b \yQFN32-0505-0.50 - | Vv
22t0| 82.768kHz 0.122ps/ _ Flash _ § 10 B
ML610Q359 3.6 |(Crysta Oscilation) 8.192MHz 30,505 1.7pA 40to +85 | Flash | 160K | 3K ROM 2K P-TQFP64-1010-0.50 v
22to | 32.768kHz 0.122ps/ _ Flash P2ROM: _ § o1 — |
ML610Q360 3.6 |(Crystal Oscillation) 8.192MHz 30,508 1.7pA 40 to +85 PIROM 160K | 3K 16M bit 2K P-TQFP64-1010-0.50

Halogen-free models are available for products with the halogen free compatible mark "~ ". Please contact a sales representative for further details.
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Power Devices
SiC Power Devices

SiC Schottky Barrier Diodes

Absolute Maximum Ratings (Ta=25°C) | Electrical Characteristics (Ta=25C) i .
Part No. Ve A e IFsm VE(V) IR(LA Package EqCuilr\::?JIﬁnt Aug)rrggélve
V) ™) @ |5 F(ﬁ)_1 | Typ. ) Max. [ yow) Diagram AEC-Q101
SCS206AJ 650 650 6 22 1.35 6 120 600 -
SCS208AJ 650 650 8 29 1.35 8 160 600 —
SCS210AJ 650 650 10 38 1.35 10 200 600 —
SCS212AJ 650 650 12 42 1.35 12 240 600 -
SCS215AJ 650 650 15 52 1.35 15 300 600 -
SCS220AJ 650 650 20 67 1.35 20 400 600 -
SCS206AJHR 650 650 6 22 1.35 6 120 600 YES
SCS208AJHR 650 650 8 29 1.35 8 160 600 YES
SCS210AJHR 650 650 10 38 1.35 10 200 600 YES
SCS212AJHR 650 650 12 42 1.35 12 240 600 TO-263AB Z . YES
SCS215AJHR 650 650 15 52 1.35 15 300 600 (LPTY o—D_fJ YES
SCS220AJHR 650 650 20 67 1.35 20 400 600 YES
W SCS302AJ 650 650 2 19 1.35 2 10 650 —
W SCS304AJ 650 650 4 27 1.35 4 20 650 _
W SCS306AJ 650 650 6 47 1.35 6 30 650 —
W SCS308AJ 650 650 8 67 1.35 8 40 650 -
W SCS310AJ 650 650 10 82 1.35 10 50 650 —
W SCS312AJ 650 650 12 96 1.35 12 60 650 —
W SCS315AJ 650 650 15 112 1.35 15 75 650 —
W SCS320AJ 650 650 20 123 1.35 20 100 650 -
SCS206AG 650 650 6 22 1.35 6 120 600 -
SCS208AG 650 650 8 29 1.35 8 160 600 -
SCS210AG 650 650 10 38 1.35 10 200 600 —
SCS212AG 650 650 12 42 1.35 12 240 600 -
SCS215AG 650 650 15 52 1.35 15 300 600 -
SCS220AG 650 650 20 67 1.35 20 400 600 -
SCS206AGHR 650 650 6 22 1.35 6 120 600 T0-220AC YES
SCS208AGHR 650 650 8 29 1.35 8 160 600 YES
SCS210AGHR 650 650 10 38 1.35 10 200 600 YES
SCS212AGHR 650 650 12 42 1.35 12 240 600 YES
SCS215AGHR 650 650 15 52 1.35 15 300 600 ﬂ YES
SCS220AGHR 650 650 20 67 1.35 20 400 600 YES
7 SCS302AHG 650 650 2 19 1 2 10 650 _
W SCS304AHG 650 650 4 27 1 4 20 650 —
W SCS306AHG 650 650 6 47 1 6 30 650 -
W SCS308AHG 650 650 8 67 1 8 40 650 TO-220AC -
w SCS310AHG 650 650 10 82 1 10 50 650 (TO-220ACP) -
W SCS312AHG 650 650 12 96 1 12 60 650 —
W SCS315AHG 650 650 15 112 1 15 75 650 -
W SCS320AHG 650 650 20 123 1 20 100 650 —
SCS206AM 650 650 6 22 1.35 6 120 600 -
SCS208AM 650 650 8 29 1.35 8 160 600 -
SCS210AM 650 650 10 38 1.35 10 200 600 —
SCS212AM 650 650 12 42 1.35 12 240 600 —
SCS215AM 650 650 15 52 1.35 15 300 600 -
SCS220AM 650 650 20 67 1.35 20 400 600 -
W SCS304AM 650 650 4 27 1 4 20 650 TO-220FM Zﬂ -
W SCS306AM 650 650 6 47 1 6 30 650 —
w SCS308AM 650 650 8 67 1 8 40 650 —
w SCS310AM 650 650 10 82 1 10 50 650 —
W SCS312AM 650 650 12 96 1 12 60 650 —
w SCS315AM 650 650 15 112 1 15 75 650 —
W SCS320AM 650 650 20 123 1 20 100 650 -

Note : Package is JEDEC code. () : ROHM Package.
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Power Devices

SiC Power Devices

SiC Schottky Barrier Diodes

Absolute Maximum Ratings (Ta=25°C) | Electrical Characteristics (Ta=25°C) i i
Part No. Ve Vr Ir IFsm VE(V) IR(LA) Package chl:Ji'r‘éaﬂﬁnt Aug)rr:ggve
) W) (P I wd | Max [ vew Diagram | AEC-Q101
SCS215AE 650 650 15 52 1.35 15 300 600 ° -
SCS220AE 650 650 20 67 1.35 20 400 600 Z_,IJ -
SCS220AE2 650 650 10/20*" 38/76*' 1.35 10 200 600 -
SCS230AE2 650 650 15/30*" | 52/104* 1.35 15 300 600 -
SCS240AE2 650 650 20/40%" | 67/135*" 1.35 20 400 600 To-247 °_’f“| -
SCS220AE2HR 650 650 10/20*' 38/76* 1.35 10 200 600 z—qJ ° YES
SCS230AE2HR 650 650 15/30*" | 52/104* 1.35 15 300 600 YES
SCS240AE2HR 650 650 20/40*" | 67/135* 1.35 20 400 600 YES
SCS205KG 1,200 1,200 5 22 1.4 5 100 1,200 -
SCS210KG 1,200 1,200 10 42 1.4 10 200 1,200 —
SCS215KG 1,200 1,200 15 62 1.4 15 300 1,200 —
SCS220KG 1,200 1,200 20 78 1.4 20 400 1,200 |—o -
SCS205KGHR 1,200 1,200 5 22 1.4 5 100 1,200 T0-220AC YES
SCS210KGHR 1,200 1,200 10 42 1.4 10 200 1,200 YES
SCS215KGHR 1,200 1,200 15 62 1.4 15 300 1,200 YES
SCS220KGHR 1,200 1,200 20 78 1.4 20 400 1,200 YES
SCS210KE2 1,200 1,200 5/10% 22/45*" 1.4 5 100 1,200 -
SCS220KE2 1,200 1,200 10/20*' 42/84* 1.4 10 200 1,200 -
SCS230KE2 1,200 1,200 15/30%" | 62/124* 1.4 15 300 1,200 0047 Z_”j -
SCS240KE2 1,200 1,200 20/40*" | 78/157* 1.4 20 400 1,200 i o—ij -
SCS210KE2HR 1,200 1,200 5/10% 22/45*! 1.4 5 100 1,200 YES
SCS220KE2HR 1,200 1,200 10/20*' 42/84* 1.4 10 200 1,200 YES
Note : Package is JEDEC code. * 1: (Per Leg/Package)

SiC MOSFETs

Rns(on) Qg .
Polarity Voss Io Po(W) | Typ.(mQ) Typ.(nC) AuiciolyS
PartNo (eh) v @ | (Te=250) Driving Voltage | 20*29° Grace
Ves=18V Ves=18V ) AEC-Q101
SCT2120AF N 650 29 165 120 61 18 TO-220AB -
SCH2080KE N 1,200 40 262 80 106 18 -
SCT2080KE N 1,200 40 262 80 106 18 -
SCT2160KE N 1,200 22 165 160 62 18 TO-247 -
SCT2280KE N 1,200 14 108 280 35 18 -
SCT2450KE N 1,200 10 85 450 27 18 —
SCT2750NY N 1,700 5.9 57 750 17 18 -
SCT2H12NY N 1,700 4 44 1,150 14 18 TO-268-2L -
SCT2H12NZ N 1,700 37 35 1,150 14 18 TO-3PFM -
3rd Generation (Trench Structure)
SCT3017AL N 650 118 427 17 172 18 -
SCT3022AL N 650 93 339 22 133 18 -
SCT3030AL N 650 70 262 30 104 18 —
SCT3060AL N 650 39 165 60 58 18 -
SCT3080AL N 650 30 134 80 48 18 -
SCT3120AL N 650 21 103 120 38 18 TO-247 -
SCT3022KL N 1,200 9 427 22 178 18 (TO-247N) -
SCT3030KL N 1,200 72 339 30 131 18 -
SCT3040KL N 1,200 55 262 40 107 18 -
SCT3080KL N 1,200 31 165 80 60 18 -
IZ77 SCT3105KL N 1,200 24 134 105 51 18 -
| SCT3160KL N 1,200 17 103 160 42 18 —

Note : Package is JEDEC code. () : ROHM Package.
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Power Devices

fesr IGBTs

Field Stop Trench IGBTs

Field Stop Trench IGBTs
Ic(A) IFpiode)(A) )
VcEsat) tsc VF(iode) —1 Ao Automotive
Vces Po : Internal Circuit
Part No. Typ. Min. Typ. Pack: A
To=25C | To=100C| W) | {5 | 16(A) | (usecy| To=25C |Tostoe| (U) [1eA) o0 Diagram e

RGTH40TS65 650 40 20 144 | 16 20 - - — — — _
RGTH50TS65 650 | 50 25 174 | 1.6 25 - - - - — _
RGTH60TS65 650 | 58 30 194 | 1.6 30 - - - _ — o | _
RGTHS80TS65 650 70 40 234 1.6 40 - — — — — _
RGTHOOTS65 650 85 50 277 16 50 - - - — - _

TO-247N
RGTH40TS65D 650 40 20 144 | 16 20 - 35 20 145 | 20 -
RGTH50TS65D 650 50 25 174 1.6 25 — 35 20 1.45 20 % —
RGTH60TS65D 650 | 58 30 194 | 16 30 - 40 20 135 | 20 o —
RGTH80TS65D 650 70 40 234 | 16 40 - 40 20 135 | 20 —
RGTHO0TS65D 650 85 50 277 | 16 50 — 50 30 145 | 30 —
RGTH40TK65 650 23 14 56 | 16 20 - - - — - _
RGTH50TK65 650 | 26 16 59 | 16 25 - - - - - _
RGTH60TK65 650 | 28 17 61 | 16 30 - - - _ _ o | _
RGTH80TK65 650 31 19 66 1.6 40 - - — — — _
RGTHOOTKG65 650 35 21 72 1.6 50 - - - — — _

TO-3PFM
RGTH40TK65D 650 | 23 14 56 | 16 20 - 26 15 145 | 20 -
RGTH50TK65D 650 | 26 16 59 | 16 25 - 26 15 145 | 20 N -
RGTH60TK65D 650 | 28 17 61 | 16 30 - 28 16 135 | 20 o —
RGTH80TK65D 650 31 19 66 | 16 40 - 28 16 135 | 20 -
RGTHOOTK65D 650 | 35 21 72| 16 50 - 34 19 145 | 30 -
W RGW60TS65 650 | 60 30 178 | 15 30 - - - - - _
W RGW80TS65 650 | 78 40 214 | 15 40 - - - . o _
W RGWO00TS65 650 | 96 50 254 | 15 50 - - - _ _ _

TO-247N
W RGW60TS65D 650 | 60 30 178 | 15 30 - 40 20 145 | 20 " _
W RGW80TS65D 650 | 78 40 214 | 15 40 - 40 20 145 | 20 ol —
W RGWO00TS65D 650 | 96 50 254 | 15 50 - 56 30 145 | 30 -
W RGW60TK65 650 | 33 20 72 | 15 30 - - - _ — _
w RGWS80TK65 650 | 39 23 81 | 15 40 _ - _ _ _ o _
W RGWOO0TK65 650 | 45 26 89 | 15 50 - - - _ _ _
W RGWG60TK65D 650 33 20 72| 15 30 - 27 16 145 | 20 | TO-3PFM -
W RGWS80TK65D 650 | 39 23 81 | 15 40 - 27 16 145 | 20 N * _
W RGWS80TK65E 650 39 23 81 1.5 40 - 46 26 145 | 50 -
m RGWO00TK65D 650 | 45 26 89 | 15 50 - 34 19 145 | 30 -
RGCL60TS60 600 | 48 30 11| 14 30 — - - - — _

ol
RGCL80TS60 600 | 65 40 148 | 14 40 - - — — — _
TO-247N
RGCL60TS60D 600 48 30 111 1.4 30 — 35 20 1.45 20 * -
o
RGCL80TS60D 600 | 65 40 148 | 14 40 - 35 20 145 | 20 —
RGCL60TK60 600 | 30 18 54 | 14 30 - - — _ — _
o
RGCL80TK60 600 | 35 21 57 | 1.4 40 - - - - = | T0-3pFMm -
RGCL60TK60D 600 | 30 18 54 | 14 30 - 26 15 145 | 20 « -
RGCL80TK60D 600 | 35 21 57 | 1.4 40 - 26 15 145 | 20 o -
277 RGC80TSX8R 1,800 | 80 40 535 | 22 40 - 80 40 18 40 | TO-247N -
Note : Package is JEDEC code. * : Built in Fast Recovery Diodes
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Power Devices

IGBTs

U

Field Stop Trench IGBT

A HAR

8

=
=

Ic(A) IFDiode)(A) .
VeE(sat) tsc VF(Diode) ——| o Automotive
Part No. Vees . ) (\F;\';) Typ. Min. . ) 'T';pd Package Intespal Cltoult Grade
Tc=25C | Tc=100C V) | Ic(A) |(usec.)|Tc=25C|Tc=100C| (V) |IF(A) lagram AEC-Q101
RGT8BM65D 650 8 4 62 | 1.65 4 5 7 4 1.45 4 -
TO-252
RGT16BM65D 650 16 8 94 | 1.65 8 5 16 8 1.4 8 -
RGT8NS65D 650 8 4 65 | 165 4 5 7 4 1.45 4 _
RGT16NS65D 650 16 8 94 | 165 8 5 16 8 1.4 8 -
TO-263S
RGT30NS65D 650 30 15 133 | 1.65 15 5 26 15 15 15 | (LPDS)/ -
TO-262
RGT40NS65D 650 40 20 161 | 1.65 20 5 35 20 1.45 20 -
RGT50NS65D 650 48 25 194 | 165 25 5 35 20 1.45 20 -
RGT8NL65D 650 8 4 65 | 1.65 4 5 7 4 1.45 4 —
RGT16NL65D 650 16 8 94 | 165 8 5 16 8 1.4 8 -
TO-263L
RGT30NL65D 650 30 15 133 | 1.65 15 5 26 15 15 15 | Lro) —
RGT40NL65D 650 40 20 161 | 1.65 20 5 35 20 1.45 20 L * -
RGT50NL65D 650 48 25 194 | 1.65 25 5 35 20 1.45 20 -
RGT8TM65D 650 5 3 16 | 1.65 4 5 5 3 1.45 4 -
RGT16TM65D 650 9 5 22 | 1.65 8 5 13 7 1.4 8 -
RGT30TM65D 650 14 8 32 | 1.65 15 5 17 9 1.5 15 | TO-220NFM -
RGT40TM65D 650 17 10 39 | 1.65 20 5 22 13 1.45 20 -
RGT50TM65D 650 21 13 47 | 1.65 25 5 22 13 1.45 20 -
RGT40TS65D 650 40 20 144 | 165 20 5 35 20 1.45 20 -
RGT50TS65D 650 48 25 174 | 165 25 5 35 20 1.45 20 -
RGT60TS65D 650 55 30 194 | 165 30 5 40 20 1.35 20 | TO-247N -
RGT80TS65D 650 70 40 234 | 1.65 40 5 40 20 1.35 20 -
RGTO00TS65D 650 85 50 277 | 1.65 50 5 50 30 1.45 30 -
RGTV60TS65 650 60 30 194 | 15 30 2 - - - — —
RGTV0O0TS65 650 95 50 276 | 15 50 2 - - - — o | _
RGTVX6TS65 650 | 144 80 404 | 15 80 2 - - - — _
TO-247N
RGTV60TS65D 650 60 30 194 | 15 30 2 56 30 145 | 30 * -
ol
RGTV00TS65D 650 95 50 276 | 1.5 50 2 84 50 145 | 50 -
RGTV60TK65 650 33 20 76 | 15 30 2 - - - - _
ol
RGTVO0OTK65 650 45 26 9% | 15 50 2 - - - - | oapFm _
RGTV60TK65D 650 33 20 76 | 15 30 2 34 19 145 | 30 -
RGTVOOTK65D 650 45 26 9% | 15 50 2 46 26 145 | 50 -
RGS60TS65DHR 650 56 30 223 | 1.65 30 8 56 30 145 | 30 YES
RGS80TS65DHR 650 73 40 272 | 1.65 40 8 56 30 145 | 30 L * YES
RGS00TS65DHR 650 88 50 326 | 1.65 50 8 56 30 145 | 30 YES
TO-247N
RGSO00TS65EHR 650 88 50 326 | 1.65 50 8 84 50 145 | 50 YES
Y¢ RGS50TSX2DHR 1,200 50 25 395 | 1.7 25 10 50 25 165 | 25 YES
Y¢ RGS80TSX2DHR 1,200 80 40 535 | 1.75 40 10 80 40 175 | 40 YES

Note : Package is JEDEC code. () : ROHM Package.

* Built-in Fast Recovery Diodes ¢ : Under Development
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nn Power Devices
GET)\#PM] |GBTs/Intelligent Power Modules

Ignition IGBTs

Ignition IGBTs

Part No. V(:,E)s V(\GIE)S (k) (5\';) (51"3) VCE(S(:%Typ' Package Internal Circuit Diagram Autc;*nétg_ig (()i1rade
X
RGPZ10BM40FH 430+30 +10 20 107 250 1.6 TO-252 .J YES
% >y
560+30 +10 30 166 300 1.4 TO-252 YES
Y RGPZ30BM56HR @:ﬂ
RGPR10BM40FH 430+30 +10 20 107 250 1.6 TO-252 YES
360+30 +10 20 107 250 1.6 TO-252 YES
Y RGPR20BM36HR
430+30 +10 20 107 250 1.6 TO-263S(LPDS) YES
RGPR20NS43HR (LPDS)
560+30 +10 30 166 300 1.4 TO-252 YES
Y RGPR30BM56HR
RGPR30BM40HR 40030 £10 30 125 300 1.6 TO-252 YES
RGPR30NS40HR 400+30 £10 30 125 300 1.6 TO-263S(LPDS) YES
YrRGPR50NS45HR 450+30 £10 50 187 500 16 T0-263S(LPDS) YES
Note : Package is JEDEC code. () : ROHM Package. Yt : Under Development
Intelligent Power Modules
. Vees lc Veegsay PWM Input Frequency Isolation Resistance*' | Thermal Protection
Part No. Power Devices V) A) V) (kHz2) (Vrms) Function*2 Package
BM63363S-VA IGBT 600 10 1.5 Upto6 1,500 TSD HSDIP25
BM63363S-VC IGBT 600 10 1.5 Upto6 1,500 TSD HSDIP25VC
BM63563S-VA IGBT 600 10 1.5 Upto6 1,500 VvOoT HSDIP25
BM63563S-VC IGBT 600 10 1.5 Upto6 1,500 VOT HSDIP25VC
BM63763S-VA IGBT 600 10 1.7 Up to 20 1,500 TSD HSDIP25
BM63763S-VC IGBT 600 10 1.7 Up to 20 1,500 TSD HSDIP25VC
BM63963S-VA IGBT 600 10 1.7 Up to 20 1,500 VvOoT HSDIP25
BM63963S-VC IGBT 600 10 1.7 Up to 20 1,500 VOoT HSDIP25VC
BM63364S-VA IGBT 600 15 1.5 Upto 6 1,500 TSD HSDIP25
BM63364S-VC IGBT 600 15 1.5 Upto6 1,500 TSD HSDIP25VC
BM63564S-VA IGBT 600 15 1.5 Upto6 1,500 VvOoT HSDIP25
BM63564S-VC IGBT 600 15 1.5 Upto6 1,500 VOT HSDIP25VC
BM63764S-VA IGBT 600 15 1.7 Up to 20 1,500 TSD HSDIP25
BM63764S-VC IGBT 600 15 1.7 Up to 20 1,500 TSD HSDIP25VC
BM63964S-VA IGBT 600 15 1.7 Up to 20 1,500 VvOoT HSDIP25
BM63964S-VC IGBT 600 15 1.7 Up to 20 1,500 VvOoT HSDIP25VC
BM63767S-VA IGBT 600 30 1.7 Up to 20 1,500 TSD HSDIP25
BM63767S-VC IGBT 600 30 1.7 Up to 20 1,500 TSD HSDIP25VC
BM63967S-VA IGBT 600 30 1.7 Up to 20 1,500 VvOoT HSDIP25
BM63967S-VC IGBT 600 30 1.7 Up to 20 1,500 VvOoT HSDIP25VC
0 »
. Vbss lc Ron |Recommended Switching Frequency| Isolation Resistance*! Thermal Protection
Part No. Power Devices V) A) (mQ) (kHz) (Vrms) Function*? Package
BM65364S-VA MOSFET 600 15 120 Up to 20 1,500 TSD HSDIP25
BM65364S-VC MOSFET 600 15 120 Up to 20 1,500 TSD HSDIP25VC

%1 AC60Hz, 1min., convex heat sink use enables 2,500Vrms compatibility
%2 TSD : Thermal Shut Down, VOT : Analog Temperature Output
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Discrete Devices
Transistors Ml

Power MOSFETs

@®Quick Reference for Power MOSFETSs series

]
. (MPT3) | | [(HUML2020L8)| |(HUML2020L8)
Single type <Nch> [SC-62] Single Dual

SOT-89(MPT3)[SC-62]

30 (6a DFN2020-8S(HUML2020L'8)Single AiA
15A (HSMT8) a9A
40 DFN2020-8S(HUML2020L8)Single HsMmTe) G D)
SOT-89(MPT3)[SC-62]
60 DFN2020-8S(HUML2020L8)Single
100 (HSMT8)

Dual type <Nch+Nch>

DFN2020-8D(HUML2020L8)Dual
GR (HSML3030L10) 11A)

|
DFN2020-8D(HUML2020L8)Dual

Single type <Pch>

(oR) DFN2020-8S(HUML2020L8)Single
=20 (HSMT8)
DFN2020-8S(HUML2020L8)Single
=30 -18A (HSMT8) -39A

—-20/-20 -5A) DFN2020-8D(HUML2020L8)Dual

|
-30/-30 DFN2020-8D(HUML2020L)Dual

20/—20 DFN2020-8D(HUML2020L8)Dual
— \
30/—30 DFN2020-8D(HUML2020L8)Dual

Note : Package is JEDEC code. () : ROHM Package, [ ] : JEITA Code.
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Discrete Devices
Y| Transistors

Power MOSFETs

@(SOP8) Single/Dual type Quick Reference l
Single type <Nch>

(SOP8)
Single,

(SOP8)
Dual

@A Tsorsysingte TITTTTTTETTTTTIIITITA3EA)
(SOP8)Single |
[THeeessoa e [TTTTTTTTTTTmES

Io(A)
9

(SOP8)Dual

‘ (SOP8)Dual

45A (SOP8)Dual 13A

(SOP8)Dual
(SOP8)Dual

Single type <Pch>

In(A)
wg —6 =9
—30 A g T T s

—45 (SOP8)Single

(SOP8)Dual

(SOP8)Dual

(SOP8)Dual

(SOP8)Dual

Note : () : ROHM Package.

@ (HSOPS8) Single type —
Single type <Nch>

VR,?S Features

10
30 (HSOP8)Single

40
Switching
60 36A (HSOPS8)Single 68A

100 (HSOPS)Single

(HSOP8)Single

Single type <Pch>

VR,?S Features

10
—30 Switching (HSOP8)Single (@
Note : () : ROHM Package.
@(HSOPS) Dual type SN
Dual type <Nch+Nch> Ll

Vbss
)  Features 10

(HSOPS8)Dual(N+N)

30/30 Switching

(2\7A (HSOP8)Dual(N+N+SBD) 80A

Dual type <Nch+Pch>

VR,‘T‘S Features 1

30/—30 (BASS SN 188) (HSOP8)Dual
60/—60 Motor (HSOP8)Dual

100/-100 (HSOP8)Dual

Note : () : ROHM Package.
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Discrete Devices
Transistors

Power MOSFETs

@®Quick Reference for Power MOSFETSs series

Single type <Nch>

Vbss Io(A)
)  Features 1 9

10 20 30 40 50 60

70 80 90 100 110 120 130

' [
T0-252 T0-263AB \;
(SOP8) (DPAK) - (LPTL) % T0-220AB'| [sTO:220FMZ [ (15</J3 T0-247

140 150 160 170180

TO-252(DPAK)
40 80ATO-263AB(LPTL)120A
(8oa { TO-220AB 180A
45 (208) TO-252(DPAK)
(5 TO-252(DPAK) 80A)
o (ATORBIABIBTLER)
(6on { TO-220AB 180A
TO-247 (180A
(5 TO-252(DPAK) 808)
(@A/////77//TO-263AB(LPTL) 77 A50m)
TO-220AB
(7sa 10A) TO-252(DPAK)
(A TO-252(DPAK)  10m
Standard TO-220FM
4A TO-252(DPAK) 8A
0:220FM
1.7A TO-252(DPAK) 11A
: TO:220FM =y
TO-3PF
20A TO-247 76A
(3 TO-252(DPAK) 1A
15A <Y TO-3PF
(208 TO-247 768)
4A TO-252(DPAK) 9A
(& TO-220FM 25A
20A S) TO-3PF
(20n T0O-247 708)
TO-252(DPAK)
T0:220EM
TO-3PF
(208 T0-247 768)
TO-252(DPAK)
15A 35A) TO-220AB
TO-3PF
20A T0-247 76R)

Dual type <Nch+Nch>

VR,?S Features

(sopg)

500/500 Standard
Single type <Pch>

In(A)
-6 -7 =8
TO-252(DPAK)

-9 =10 —-20-30
“16A)
T0-252(DPAK) (14)
TO-252(DPAK) (i83)
TO-263S(LPTS)[SC-83](D2PAK) (@ 5)
Note : Package is JEDEC code. () : ROHM Package, [] : JEITA Code, () : GENERAL Code.

(Casa
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Discrete Devices
Diodes

Schottky Barrier Diodes

@®Quick Reference for Middle Power Schottky Barrier Diodes (High Efficiency type)

Surface Mount type
2513 Size 3516 Size 4725 Size 5026 Size
Vg lo ' ' '
(\%} A
(PMDE) SOD-123FL SOD-128 DO-214AC(SMA)
(PMDU) (PMDTM) (PMDS)
Low VF type Super-Low Vr type Low VF type Super-Low Vr type Low VFr type Low VF type
1 RBS1MM40A RBS1LAM40A
RBS2MM40A RBS2LAM40A
2 RBS2MM40B RBS2LAM40B
20 RBS2MM40C RBS2LAM40C
RBS3MM40A RBS3LAM40A
3 RBS3MM40B RBS3LAM40B
RBS3LAM40C
5 RBS5LAM40A
1 YrRBR1VWM30A RBR1MMB30A RBR1LAM30A RBR1L30A
P YRBR2VWM30A RBR2MM30A RBR2LAM30A RBR2L30A
RBR2MM30B
30 3 RBR3MM30A RBR3LAM30A RBR3L30A
RBR3LAM30B RBR3L30B
5 RBR5LAM30A RBR5L30A
RBR5LAM30B RBR5L30B
1 Y¢RBR1VWM40A RBR1MMA40A RBR1LAM40A RBR1L40A
YrRBR2VWM40A RBR2MM40A RBR2LAM40A RBR2L40A
2 RBR2MM40B
0 RBR2MM40C
RBR3MM40A RBR3LAM40A RBR3L40A
3 RBR3MM40B RBR3LAM40B RBR3L40B
RBR3LAM40C RBR3L40C
5 RBR5LAM40A RBR5L40A
1 Y¢RBR1VWM60A RBR1MM60A RBR1LAM60A RBR1L60A
YrRBR2VWM60A RBR2MM60A RBR2LAM60A RBR2L60A
2 RBR2MM60B RBR2LAM60B RBR2L60B
60 RBR2MM60C
3 RBR3MM60B RBR3LAM60A RBR3L60A
RBR3MM60A RBR3LAM60B RBR3L60B
5 RBR5LAM60A RBR5L60A

Note : Package is JEDEC code. () : ROHM Package, () : GENERAL Code.

¥ : Under Development

@®Quick Reference for Middle Power Schottky Barrier Diodes (Standard Parts)

Surface Mount type
2513 Size 3516 Size 4725 Size 5026 Size
vh @ v @ &
[\ Y]
(PMDE) SOD-123FL SOD-128 DO-214AC(SMA)
(PMDU) (PMDTM) (PMDS)
Super-Low Ir type | Super-Low Vrtype | Low Vrtype | Super-Low Irtype | Super-Low Vrtype | Low Vrtype | Super-Low Irtype | Super-Low Vr type | Low Vr type | Super-Low Ir type

20 5 RSX501LAM20

1 Y*RB168VWM-30 |RSX101MM-30 RB168MM-30 RB168LAM-30 RB168L-30

2 RB068MM-30 | RSX201LAM30 RBO068LAM-30 | RSX201L-30 RB068L-30
30 RSX205LAM30 RSX205L-30

3 RSX301LAM30 RB058LAM-30 | RSX301L-30 RB058L-30

5 RB088LAM-30

1 Y¢RB168VWM-40 RB168MM-40 RB168LAM-40 RB168L-40

2 RB068MM-40 RB0O68LAM-40 RB068L-40
40 3 RBO058LAM-40 RB058L-40

5 RB0O88LAM-40

1 Y¢RB168VWM-60 RB168MM-60 RB168LAM-60 RB168L-60
60 2 RB068MM-60 RBO68LAM-60 RB068L-60

3 RB0O58LAM-60 RB058L-60

5 RB0O88LAM-60
90 1 RB160MM-90 RB160LAM-90 RB160L-90

1 Y¢RB168VWM100 RB168MM100 RB168LAM100 RB168L100
100 2 RB068MM100 RBO68LAM100 RB068L100

3 RB058LAM100

5 RB088LAM100

1 YrRB168VWM150 RB168MM150 RB168LAM150 RB168L150
150 2 RB068LAM150 RB068L150

3 RB058LAM150 RB058L150

5 RB088LAM150

Note : Package is JEDEC code. () : ROHM Package, (] : GENERAL Code.

Y¢ : Under Development
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Discrete Devices

Diodes
Schottky Barrier Diodes
@®Quick Reference for Power Schottky Barrier Diodes (High Efficiency type)
Surface Mount type Lead type
Vr lo ’ ’
) A
TO-252GE TO-252 TO-263S TO-220FN TO-220FN
(DPAK) (DPAK) (D2PAK) <3pin> <2pin>
Low Ir type Low VE type Low Ir type Low Vr type Low Ir type Low Vr type Low Ir type Low Ir type

10 RBR10BM30A RBR10NS30A RBR10T30A
15 RBR15BM30A

30 20 RBR20BM30A RBR20NS30A RBR20T30A
30 RBR30NS30A RBR30T30A
40 RBR4ONS30A
10 RBR10BM40A RBQ10BM45A RBR10NS40A RBQ10ONS45A | RBR10T40A RBQ10T45A
15 RBR15BM40A RBQ15BM45A

a0/a5 |20 RBR20BM40A RBQ20BM45A RBR20NS40A RBQ20NS45A | RBR20T40A RBQ20T45A
20 RBR30ONS40A RBQ30NS45A RBR30T40A RBQ30T45A RBQ30TB45B
RBQ30NS45B
40 RBR40NS40A
10 RBR10BMG0A RBQ10BM65A RBR10NS60A RBQ1ONS65A | RBR10T60A RBQ10T65A
15 RBR15BM60A RBQ15BM65A
60/65 | 20 RBR20BM60A RBQ20BM65A RBR20NS60A RBQ20NS65A  RBR20T60A RBQ20T65A

30 RBR30ONS60A RBQ30ONS65A | RBR30T60A RBQ30T65A
40 RBR40NS60A
10 |+*RBQ10BGE100A IZ7 RBQ10BM100A IZZ7 RBQ10NS100A RBQ10T100A
15 | /RBQ15BGE100A %Rsmsawom |

100
20 | /RBQ20BGE100A RBQ20BM100A IZI7 RBQ20NS100A [ RBQ20T100A
30 \ IZI7 RBQ30NS100A IZ7 RBQ30T100A

Note : Package is JEDEC code. () : GENERAL Code.

¥t : Under Development

@®Quick Reference for Power Schottky Barrier Diodes (Standard Parts)

Surface Mount type Lead type
Vr lo ‘ ’
(\%} A
TO-252GE TO-252 T0-263S TO-220FN
(DPAK) (DPAK) (D2PAK) <3pin>
Super-Low Ir type Super-Low Ir type Super-Low Ir type Super-Low Ir type
5 RB078BM30S
6 RB098BM-30
20 10 RB088BM-30 RB088NS-30 RB088T-30
20 RB218NS-30 RB218T-30
30 RB228NS-30 RB228T-30
40 RB238NS-30 RB238T-30
5 RB075BM40S
6 RB098BM-40
40 10 RB088BM-40 RB088NS-40 RB088T-40
20 RB218NS-40 RB218T-40
30 RB228NS-40 RB228T-40
40 RB238NS-40 RB238T-40
6 RB098BM-60
10 RB088BM-60 RB088NS-60 RB088T-60
60 20 RB218NS-60 RB218T-60
30 RB228NS-60 RB228T-60
40 RB238NS-60 RB238T-60
6 RB098BM100
10 RB088BM100 RB088NS100 RB088T100
20 RB218NS100 RB218T100
100 30 RB228NS100 RB228T100
RB298NS100 RB298T100
40 RB238NS100 RB238T100
6 RB098BM150
10 RB088BGE150 RB088BM150 RB088NS150 RB088T150
150 20 RB218NS150 RB218T150
30 RB228NS150 RB228T150
40 RB238NS150 RB238T150
Note : Package is JEDEC code. () : GENERAL Code.
ROHM Products Catalog for INDUSTRIAL | 96 |




Discrete Devices
Diodes

Fast Recovery Diodes

@®Quick Reference for Power Fast Recovery Diodes

Surface Mount type Lead type
i
wl | e e i
(\] (A) d !
I
TO-252GE TO-252 TO-263S TO-220FN TO-220FN TO-220NFM
(DPAK) (DPAK) (D2PAK) <2pin> <3pin> <2pin> VG2ERE || VOZADAEA HER2
3 RF301BGE2S RF301BM2S
RFN3BM2S
5 RF501BM2S
RFN5BM2S
6 RF601BM2D RFN6T2D
200 RFN6BM2D RF601T2D
10 RF1001NS2D RF1001T2D
RFN10T2D
16 RF1601NS2D RF1601T2D
RFN16T2D
20 RF2001NS2D RF2001T2D
RFN20T2D
300 20 RF2001NS3D RF2001T3D RF1501TF3S
5 RFN5BGE3S RFN5BM3S
10 RFN10BM3S RFN10NS3S
350 RFN20NS3S RFUH25TB3S
20 RFUH25NS3S RFUH20TB3S
RFUH20NS3S
10 RFN10NS4S RFN10TB4S
430 RFUH10NS4S RFUH10TB4S
20 RFN20NS4S RFN20TB4S
RFUH20NS4S RFUH20TB4S
3 RFN3BGE6S RFN3BM6S
RF305BM6S
RFNL5BGE6S RFN5BM6S RFN5TF6S RFNL5TJ6S
5 RFNL5BM6S RFUH5TF6S
RF505BM6S RF505TF6S
RFV5BM6S
8 RFV8BM6S RFVS8TG6S RFVS8TJ6S
RFV8TG6S RFV8TJ6S
RFN10BM6S RFUH10NS6S RFUH10TF6S RFNL10TJ6S
10 RFN10NS6S RFN10TF6S
RF1005TF6S
600 12 RFV12TG6S RFV12TJ6S
15 RFV15TG6S RFNL15TJ6S
RFV15TJ6S
RFN20NS6S RFN20TF6S RFUH20TJ6S
20 RFUH20NS6S RFUH20TF6S RFN20TJ6S
RFNL20TJ6S
RFV30TG6S RFUH30TS6D
30 RFN30TS6D
RFUH30TS6S
RFN30TS6S
60 RFUH60TS6D
RFN60TS6D
800 5 RFN5TF8S
10 RFN10NS8D
Note : Package is JEDEC code. () : GENERAL Code.
TVS Diodes
@®Quick Reference for TVS Diodes
Surface Mount type
2924 size 3516 size 4725 size
Vawm
W) > ] & L
SOT-23 SOD-123FL SOD-128
(SSD3) (PMDU) (PMDTM)
3.0 MMBZ5V6AL
. MMBZ6V2AL
4.5 MMBZ6VSAL
5.0 SMF5V0 VS5VOUA1LAM
6.0 MMBZ9V1AL SMF6V0 VS6VOUA1LAM
6.5 MMBZ10VAL SMF6V5
7.0 SMF7V0 VS7VOUA1LAM
7.5 SMF7V5
8.0 SMF8V0o VS8VOUA1LAM
8.5 MMBZ12VAL
9.0 SMF9V0 VS9VOUA1LAM
10.0 SMF10V VS10VUA1LAM
11.0 SMF11V VS11VUA1LAM
12.0 MMBZ15VAL SMF12v VS12VUA1LAM
13.0 MMBZ16VAL SMF13V VS13VUA1LAM
14.0 SMF14V VS14VUA1LAM
14.5 MMBZ18VAL
15.0 SMF15V VS15VUA1LAM
16.0 SMF16V VS16VUA1LAM
7.0 MMBZ20VAL SMF17V VS17VUA1LAM
8.0 SMF18V VS18VUA1LAM
20.0 MMBZ24VAL SMF20V VS20VUA1LAM
290 MMBZ27VAL SMF22V VS22VUA1LAM
MMBZ27VCL
24.0 RESD1CAN SMF24V VS24VUA1LAM
MMBZ30VAL
26.0 MMBZ33VAL SMF26V VS26VUA1LAM
28.0 SMF28V VS28VUA1LAM
30.0 SMF30V VS30VUA1LAM
33.0 SMF33V

Note : Package is JEDEC code. () : ROHM Package.
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Passive Devices
Resistors

Resistors
BLow Ohmic Resistor Lineup

Rated Power Resistance (Q)

O D DD metal strip @@ GH@E Thick Film

0.1m
PSR500/15x7.75[5931] GMR320/7142[2817]
MR100/6432[2512]
¥:GMR50/5025[2010]
LTR100/3264[1225] _ 910m)
10m LTR50/2550[1020] 910m)
33m : LHR18/1632[0612] 1
PMR50/5025[2010] 10m |
PMR25/3225[1210] () 5m (47m MCR100/6432[2512] 9.1)
PMR18/3216[1206] ) (1om LTR18/1632[0612] 1
I0) PML18/1632[0612] @D ucRr1s/3216[1206]
PML10/1220[0508] 1m . 2.5m
(arm MCR50/5025[2010] 9.1)
(4rm MCR25/3225[1210] ' 9.1)
1im  UCR18/3216[1206] 100m |
(arm LTR10/1220[0508] D)
11m UCR10/2012[0805] 100m |
(47m MCR18/3216[1206] ' 9.1)
(a7m ‘ MCR10/2012[0805] ' 9.1)
PMRosneos[oeos]@, 20m UCRO03/1608[0603] 200m
PMR01/1005[0402] B UCRO03/1 608[(:)603]
68m UCRO01/1005[0402] 910m
100m UCR006/0603[0201] 910m
MCR03/1608[0603] (1 o
MCRO01/1005[0402]
MCRO006/0603[0201]
¥ : Under Development
H1Q or more Resistor Lineup (e5%)com) () ) 8) 57+ @) Thick Film
Rated Power Resistance (Q)
1 10 100 1k 10k 100k 1M 10M 30M
2 LTR100/3264{1225] ™
g & LTR50/2550[1020] ™
1 MCR100/6432[2512] 100k )
0.75 { LTR1s/1§32[0612] ™M
2/3 § 7 7 EsRessseiiaiol , 7%,
1 ‘ SDR10/2012[0805] ' 10M
05 Mcnsolso:zslzow] D) ‘ -
_ ESR18/3216[1206]
1 smzs/sjzzsnzw] wmj ‘
0.4 % 7 7 7 7 MW % 7 % 7 7 7 7 W
1/3 § : KTR25/3225[1210] : =)
0.3 SDR03/1608[0603] 10M
! MCR25/3225[1210] 3.3m)
1 ‘ MCR18/3216[1206] 10M
0.05 § KTR18/3216[1206] 15M
4 LTR10/1220[0508] ™
1 SFR18/3216[1206] /f?
0.2 ‘ ESRO1/1005[04021 , “iow)
{ MCR10/2012[0805] 10M)
0.125 § KTR10/2012[0805] 30M
4 SFR10/2012[0805] 10M
1 MCR03/1608[0603] 10M
0.1 KTR03/1608[0603] ‘ 10M
4 ‘ SFR03/1608[0603] , 10M
116 8 ‘ MCRO01/1005[0402] Tom
4 ‘ SFR01/1005[0402] , 10M
0.05 { ‘ MCRO006/0603[0201] ' Tom
1/32 { MCR004/0402[01005] ‘ am)
0.02 10 SMR003/03015[009005] ™
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Passive Devices
Resistors

Thick Film Chip Resistors (High Reliability series)
Tolerance for Sulfurization Chip Resistor (SFR series) =~ ¢ ¢ & @

. . .. SFRO1 SFRO3 SFR10 SFR18 SFR25
eImproved anti-sulfur performance with ROHM original structure

Part No. Smizni(i(r:\?:gf Hat?fogwer Limit\ilr;?tséeement Tolerance Tgr:;zf?;rte Resistance Opevating(;lg)mpera(ure Aut(;ggt_igezgiorade
(ppm/°C)
J(£5%) +500/—250 1Qto 9.1Q(E24 series)
SFRO1 (:Jggg) %?1%3;/‘\’/\; 50 =97 +200 100 to 10MQ(E24 series) YES
F(*+1%) +100 10Q) to 2.2M()(E24, E96 series)
J(£5%) +400 1Qto 9.1Q(E24 series)
SFRO3 :)ggg 04W 50 =27 +200 10Q to 10MQ(E24 series) YES
¢ ) F(+1%) +100 10Q) to 10M(Q)(E24, E96 series)
J(*5%) +400 1Qto 9.1Q(E24 series)
SFR10 (33(1)?,) 0125W 150 - +200 10Q to 10MQ(E24 series) —55to +155 YES
F(+1%) +100 10Q to 2.2MQ(E24, E96 series)
J(*5%) +400 1Qto 9.1Q(E24 series)
[T SFR18 e 0.25W 200 o £200 100 to 10MQ(E24 series) VES
( ) F(£1%) +100 10Q) to 2.2M()(E24, E96 series)
3295 J(£5%) +200 1Qto 1MQ(E24 series)
SFR25 1210 0.5W 200 YES
(1210) F(£1%) +100 10Qto 1MQ(E24, E96 series)
%E24 : Standard products/E96 : Custom products
DE DE
Part No. Sr:‘zri(i(r)‘gg)e Rated(C)urrent FEEEEEs Operating(]’g)mperature Autt;rggt_iéezoGrade
SFRO1 1005(0402) 1 YES
SFR03 1608(0603) 1 YES
SFR10 2012(0805) 2 50mQ) Max. —55to +155 YES
SFR18 3216(1206) 2 YES
SFR25 3225(1210) 2 YES

Chip Resistors for Current Detection (Thick Film type)
Chip Resistors (Low Ohmic MCR series)

e\/ery-low ohmic resistance
from 47mQ) is in lineup by thick-film

resistive element
eHigh-reliability chip resistor - * L 4 Q , '

employing metal glaze as resistive

MCRO006 MCRO1 MCRO3 MCR10 MCR18 MCR25 MCR50 MCR100
element
O O R serie
Part No. Sni]z;(gzﬁ)e Rat(e;ﬂof’(gwer Tl Temper'zl‘;:rr:e1 /(;‘,(r)))efficienl Resistance [e] i (];; : ire AEC-‘QZgl;ade
MCRO006 (ggg% 0.05W F(1%) +600/—200 1Qto 9.1Q(E24 series) YES
MCRO1 (gggg) %ﬂ%";}\’,‘; F(21%) +400 10to 9.10(E24 series) YES
MCRO03 (aggg) 0.1W F(1%) +400 1Qto 9.1Q(E24 series) YES
2012 J(£5%) *Table 1 0.047Q to 0.91Q(E24 series)
el (0805) 0.25W F(£1%) «Table 1 0.047Q to  9.1Q(E24 series) 5510 4155 YES
MCR18 3216 0.25W J(+5%) +Table 1 0.047Q to 0.91Q(E24 series) YES
(1206) ) F(£1%) «Table 1 0.047Q to  9.1Q(E24 series)
J(E5%) 300+300 0.0470Q) to 0.091 Q(E24 series)
MCR25 3205 0.5W -0 +200 0.1Q to 0.91Q(E24 series) VES
(1210) : F(+1%) 300+300 0.0470) to 0.091 Q) (E24 series)
- +200 01Qto 9.1Q(E24 series)
5025 J(£5%) *Table 1 0.047Q to 0.91Q(E24 series)
IR (2010) 0.5W F(+1%) «Table 1 0.047Q to  9.1Q(E24 series) YES
6432 J(£5%) *Table 1 0.047Q) to 0.91Q)(E24 series) _
ORI (2512) w F(£1%) «Table 1 0.047Q to 9.1Q(E24 series) 55 to +125 YES
«Table 1
Tolerance Temper?;\;ﬁﬁig)elficient Resistance
(5% 500300 0.047Q) to 0.091 () (E24 series)
F((11,,/3 400+200 010 to 0.130)(E24 series)
- +250 0.15Q0 to 9.1 (E24 series)
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Passive Devices
Resistors

Chip Resistors for Current Detection (Thick Film type)
Face down Low Ohmic Chip Resistors (UCR series)

¢ Chip resistors for current detection (11mQ or more)
*Resistive element is located at bottom side, which

reduces the resistance shift during mounting process - v v
*ROHM's heat dissipation design achieves excellent

UCRO006 UCRO1 UCRO03 UCR10 UCR18
rated power

Part No. Sn#rﬁ(?\?:ﬁ)e Rat(e7d()f(’;))wer TS Temper?;:ﬁ/(‘}g)efﬁcient Reane Operating(:lg)mperature AutomEgtjéezgéade
0603 J(E5%) )
UCRO006 0.1W 0to 300 100mQ to 910m () (E24 series) YES
(0201) F(£1%)
1005 J(£5%) 0 to 300 68mQ to 91mQ)(E24 series)
UCRO1 (0402) 0.125W 0 to 250 100mQ) to 200m()(E24 series) YES
F(£1%) 0 to 200 220m() to 910m()(E24 series)
J(£5%) 0 to 250 20mQ to 47mQ)(E24 series)
0.25W 0to 200 51mQ to 91mQ(E24 series)
UCRO3 1608 F(£1%) 0to 150 100mQ to 200m Q) (E24 series) VES*
(0603) J(E5%)
0.2W 0to 150 220mQ) to 910m () (E24 series)
F(£1%) —55to +155
250+200 11mQ to 18mQ(E24 series)
J(£5%) 0 to 250 20mQ) to 47mQ)(E24 series)
UCR10 (ggag) g%’% 0 to 150 51mQ to 100m Q) (E24 series) YES
F(=1%) 0 to 250 11mQ to 47mQ)(E24 series)
=1 0to 150 51mQ) to 100m () (E24 series)
J(£5%) 0 to 350 11mQ to 18mQ)(E24 series)
0.5W 0 to 200 20mQ to 39mQ(E24 series) YES
UCR18 3216 F(£1%) 0 to 150 43mQ) to 100m Q) (E24 series)
1206
(1206) W J(£5%) 0 to 350 11mQ to 18mQ(E24 series) VES
w F(£1%) 0 to 200 20mQ to 39mQ(E24 series)

* Limited to 100mQ) and higher.

Chip Resistors for Current Detection (Thick Film type)
High Power Chip Resistors <Wide Terminal type (Low TCR)> (LHR series)
High Power Chip Resistors <Wide Terminal type> (Low Ohmic LTR series)

¢ Chip resistors for current detection (10mQ or more)

*High joint reliability with long side terminations

eImprovement of rated power enables replacement with & ~ &
smaller size resistors, conserving space

LHR18 LTR10 LTR18 LTR50 LTR100

Part No. Snizni(ﬁzg)e Rat(e;:]fg)wer TolEnED Temper?’;l;l:/(;g)eﬂicient Resistance Operating[:lg)mperature Aut«;rggt_iéezgorade
1632 J(£5%) 0to 125 33mQ to 39mQ(E24 series)
uz7 LHR18 (0612) 1.25W 0to 100 43mQ) to 270m () (E24 series) —55to +155 YES
F(£1%) 0to 75 300mQ to 1Q(E24 series)
Low Ohmic LTR series
1220 J(+5%)
LTR10 (0508) 0.5W +150 47mQ to 9.1 (E24 series) YES
F(1%)
J(£5%) 0to 300 10mQ to  18mQ(E24 series)
LTR18 1632 1w - 0to 200 20mQ to  47mQ)(E24 series) YES
(0612) F(+1% 0to 150 51mQ to 470mQ)(E24 series)
(£1%) +100 510mQ to 10 (E24 series)
J(£5%) 0 to 300 10mQ to  18mQ(E24 series)
2550 - 0to 200 20mQ to  47mQ(E24 series) _
LZ7 LTR50 (1020) 2w 1 0to 150 51mQto  91mQ(E24 series) 5510 +155 YES
(£1%) +100 100mQ to  910mQ(E24 series)
J(£5%) +200
2W 100mQ to 910m(Q)(E24 series)
F(+1%) 0to 150
LTR100 (239 YES
J(£5%) 0to 300 10mQ to  18mQ)(E24 series)
Fe3W 0 to 200 20mQ to  47m()(E24 series)
F(£1%) 0to 150 51mQ to  91mQ)(E24 series)

¥ : Under Development
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Passive Devices

Resistors

Chip Resistors for Current Detection (Metal Plate type)
Ultra Low Ohmic Chip Shunt Resistors (PMR series)

¢ Chip resistors for current detection (1m() or more)
e Trimming-less structure helps avoid concentration

L 4

of heat, reducing rises in surface temperature ‘ ’ L 4 '
*Special low resistance temperature coefficient (TCR)
. .y PMRO1 PMRO3 PMR10 PMR18 PMR25 PMR50 PMR100
alloy utilized for the resistive element
Part No. Size Code Rated Power TEEmEs Temperature Coefficient Resistance Operating Temperature Automotive Grade
. mm(inch) (70°C) (ppm/°C) (mQ) (°'C) AEC-Q200
PMRO1 1005(0402) 0.2W J(£5%) 0to 200 10 YES
PMRO3 1608(0603) 0.25W ‘,ﬁf“—;'sﬁ 0t0 150 10(¥¢5) YES
J(+5%) 2,3,4,5,6,
PMR10 2012(0805) 0.5W F(£1%) +150 7.8,9.10 YES
J(+5%) 1,2,3,4,5,6,
PMR18 3216(1206) 1w F(£1%) +100 7.8.9.10 . YES
PMR25 3225(1210) 1w E +100 1.2.3.4,5 55 to +155 ves
J(+=5%) 1,2,3,4,5,
PMR50 5025(2010) 1w F(£1%) +100 6.7.8.9.10 YES
ow J(+5%) +150 1,2
PMR100 6432(2512) F(£1%) +100 3,4,5,6,7,8,9,10 YES
J(+£5%)
Fe3W F(£1%) +150 ,
¥t : Under Development
dalrde PDE PDEe
Part No. Sr:‘z;(ﬁgg)e Rated(:)u rrent ReslEEmss Operating(:l'oe)mperature Autorggtjéez(oséade
PMRO1 1005(0402) 20.0 YES
PMRO03 1608(0603) 22.4 YES
PMR10 2012(0805) 31.6 YES
PMR18 3216(1206) 38.7 0.5mQ Max. —55to +155 YES
PMR25 3225(1210) 44.7 YES
PMR50 5025(2010) 50.0 YES
PMR100 6432(2512) 63.2 YES

Chip Resistors for Current Detection (Metal Plate type)
Ultra Low Ohmic Chip Shunt Resistors <Wide Terminal type> (PML series)

eUltra-low resistance range (0.5m Q) up)
*\Wide terminal configuration for high joint reliability and

heat dissipation ”
e Trimming-less structure helps avoid concentration of heat,
reducing rises in surface temperature PML10 PML18 PML50 PML100
PML series
Part No. Size _Code Rated f'ower TolEEmes Temperature (;‘,oefficient Resistance Operating :I'emperalure Automotive Grade
mm(inch) (70°C) (ppm/°C) (mQ) (C) AEC-Q200
1220 J(£5%)
PML10 (0508) 0.66W G(£2%) +200 1.0,1.5, 2.0, 2.5 YES
1632 J(£5%)
PML18 (0612) 1w G(+2%) +150 0.5,1.0,1.5,2.0,2.5 YES
PML50 (fggg) 2w J(5%) +200 0.5,2.2 —55to +155 YES
2W
o +100 1.0, 1.5, 2.0, 2.2
3264 (W at 25°C) ,1.5,2.0,
PML100 (1225) J(£5%) YES
2W +150 0.5
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Passive Devices @
Resistors

Chip Resistors for Current Detection (Metal Plate type)
High Power Ultra Low Ohmic Chip Shunt Resistors (PSR series)

eHigh power 3W to 5W

eUltra low resistance range(0.1m() or more) _ ﬁx/
eExcellent TCR characteristics 03‘
e Convex structure
PSR100 PSR400 PSR500
iz W u icient™ i Operating uf v
Part No. Smri(i(r:\?:fnf Rau(e;io%b) er TelErEms Tempera(lpp:fn(/zgt)aﬂcent ReT;tS;\ce Tem;?f(:r)ature A tirggt_Qezgéade
+150 0.3
6432 +115 0.5
IZ77 PSR100 (2512) 3w F(£1%) 100 o YES
+50 2.0,3.0
10x5.2 125+50 ¥¢0.2
PSR400 (39251') 4w F(1%) +175 0.3,0.5 —55to +170 YES
+75 1.0, 2.0, 3.0
200+50 %01
15X7.75 1o +225 0.2
PSR500 (5931) 5W F(+1%) 150 03.04.05 YES
+75 1.0, 2.0

Y¢ : Under Development *(+20°C to +125°C)

Chip Resistors for Current Detection (Metal Plate type)
High Power Low Ohmic Chip Shunt Resistors (GMR series)

*2W to 5W Class High Power

eHigh heat dissipation
eExcellent TCR characteristics ' :
*5m() to 220m(Q) Range Lineup 0/ \>/

GMR50 GMR100 GMR320
" Te o] i .
Part No. S"'ﬁ(ﬁgﬁ)e Rat(e;:iofg)wer Tolerance C?E:?E’i;:rit;e‘ Resistance Terg%?;alaﬁe Au‘i';g‘fézgsade
5025 0 to +50 5mQ ]
+19
*GMR50 (2010) 2w F(=1%) +25 10mQ to 200m Q) (E6 series *2*9) Preparing
6432 0 to +50 4:5mQ
+19 —
[Z7 GMR100 (2512) sw F(£1%) +20 10mQ to 220m Q) (E6 series*?) 85 to +170 YES
7142 0'to +100 5mQ )
+19
PRl GERD (2817) W F(E1%) +25 10mQ) to 200m O (E6 series *2*9) Preparing

¥¢ : Under Development (Development schedule will vary depending on resistance value. Please contact us.)
*1 (+20°C to +60°C)

*2 Please contact us for other standard nominal resistance values.

%3 The development schedule varies for each resistance value. Please contact us.
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IED Opto Devices
L LED

SMD LEDs

\ Absolute Maximum Ratings(Ta=25°C) Electrical and Optical Characteristics(Ta=25°C)
. Power |Forward Peak Reverse| Operatin Storage | Forward Voltage | Reverse Current | Dominant Wavelength Ao / Luminous Intensity Automotive
Pa(:::?e Part No. Eg‘:)?;:g Dissipation| Current ri)ourr“rI:r:? Voltage Terﬁperatlﬂe Tempergture Ve In Chromaticity(x, y) Iv Grade
Po e Y Va Topr Tstg | Typ. [ Ir |Max.| Va Typ.* IF | Min. | Typ. | Max. [ |- |AEC-Q101
mW) | (mA) (mA) v) ('C) ('C) ) | (mA) | (uA) | (V) (nm) (mA) | (mcd) | (mcd) | (mcd) | (mA)
SML-P11VT(R) 626 2 4
- SML-P1IUT(R) | "ed| 50 e 621 1 3] 8
SML-P11DT(R) Orange| 52 20 [100*2| 5 |—40to +85|—40to +100 1 10 5 605 1 4 7 16 1 —
PICOLED™-eco SML-P11YT(R) Yellow 1.9 586 8
1.0X0.6 2) SML-P11MT(R) YelowGreen| 54 569 1 2 4
SML-P12VT(R 50 2.0 630 25 60 100
SML-P12UT(R) Red . 620 40 85 160
SML-P12U2T(R) 615 25 70
SML-P12DT(R) Orange 605 63 100 250
SML-P12Y3T(R 52 2.1 596 40 90
gmt_slgz\;‘!? Yellow 20 [100*2 20 10 ggg 20 25 17000 160 20 —
SML-P12Y2T(R) 580 16 50 100
SML-P12M2T(R) |Yelow| ., 5 |00 J 576 10 | 25 | 63
w SML-P12MT(R) | Green : 572
SML-P13FT(R 52 21 566 6 18 40
SML-P13PT(R) Green ) 560 4 10 16
SMLP13ECS8T 34 3.0 527 56 110 | 220
SMLP13BC8T Blue| %2 470 9 25 56
SCMP13WBCBW | . | 33 10150 29| 5 | 100 (x,)0.30,0.30) ° | 90 150 | 360 5
MLP13WBC9W (x, y)(0.29, 0.28) 56
PICOLED™ YSML-P15UT(A) Red %2 _ _ 1.9 620 (45) | (80) | (112)
1.0%0.6(t=0.2) 7 SML-P15DT(A) Orenge] 36 15 (100 5 40 to +85 |—40 to +100 2.0 5 10 5 604 5 (56) | (105) | (180) 5 —
SML-E12UW Red 624 36 85 280
SML-E12DW _ [onge| ©2 | 25 |60 —EDREE)| =D | 20 607 56 | 150 | 450
SML-E12V8W Red 630 16 40 100
SML-E12U8W 20 620 20 25 63 160 20
SML-E12D8W Orange 54 2.2 605 40 100 | 250
SML-E12Y8W Yellow 20 oo 5 . 10 5 590 25 63 160 —
SML-E12M8W Yelow reen —40to +85|—40to +100 572 10 25 63
SML-E12P8W ~ 560 3 6 16
SMLE13EC8T " 68 3.0 527 56 | 120 | 360
SMLEN3BCS8T Blue| 66 29 5 470 5 14 40 90 5
MLEN3WBC8W |White| 33 10 |50%*2 . (X, y)(0.30, 0.30) 56 120 | 220
ML-D11YW 67 25 5 |—40to +85 1.9 5 2 4 6 —
ML-D12waW(A) |52 | 20 |"%%™ 45 [—aoto +100 40P 1050 2 | 10 |45 el 25 7 [ o | 2 "ves
ML-D12ViW Red 630 25 40 63
ML-D12U1W 620 40 63 100
SML-D12D1W Orange| 54 20 [100*2| 5 |—40to +85|—40to +100[ 2.2 | 20 10 5 605 20 63 100 | 160 20 —
SML-D12Y1W Yellow 590
SML-D12M1W Vel Gren| 572 16 30 63
SML-D12v8W Red 630 16 40 | 100
SML-D12UsW 5 620 25 63 160 YES
SML-D12D8W Orange 605 40 100 | 250
SML-D12Y8W 54 20 590 25 63 160
SML-D12Y3W Yellow —40to +85 22| 20 581 20 16 160 | 100 20 —
SML-D12M8W Yelow reen 572 10 25 63 YES
SML-D12P8W 100*%2| 5 —40to +100 10 5 560 3 6 16
SML-D12FW Green| 67 25 565 14 18 28 —
SMLD12EN1W 70 3.0 527 140 | 220
SMLD12E2N1W  |Blue| 505 56 120 140
SMLD12E3N1W _ |Green 66 20 —40 to +100 29 5 496 5 85 5 YES
SMLD12BN1W Blue . 470 14 40 56
SMLD12WBN1W __ | White (x, ¥)(0.295, 0.280) 56 120 | 220
SML-D13VW(A Red 630 36 55 90
SML-D13UW(A) 72 2.0 620 56 85 140
SML-D13DW(A)  |Orange| 30 —40 to +100 605 7 120 180 YES
SML-D13WW(A) | Yellow 75 587 71 110
SML-D13MW(A)  [felon Gren - \ 28 571 28 45 71
SML-D13U8W Red| 52 2 100 5 40 to +100| 20 | 10 5 620 20 20 70 20
SML-D13Y8W Yellow 54 2.2 590 63 100 | 160 o
SML-D13Y2W 78 30 —40to +85 241 581 40 80
SML-D13M8W YelowGeen] 54 20 222 572 16 30 63
SML-D13FW Green 81 30 21 565 18 22 36 YES
SML-D14VW(A) Red 72 630 7 100 | 180
SML-D14U2W(A) 2.0 615 90 160 | 224
SML-D14DW(A) _|Orange| - _ B 605
SML-D14YW(A Vlon 75 30 (100 5 40 to +100|—40 to +100 20 10 5 590 20 12 200 280 20 YES
ML-D14WW(A) 241 587 180
ML-D14MW(A) [felon Green 571 36 60 90
ML-D15VW 630 71 90 112
SML-D15UW Red 84 2.0 620 90 112 140
23?31333&" 7 35 [100%% 5 |—40to +100/—40to +100 20 [ 10 | 5 ik g0 [(112 | 140 | 180 | 55 | ygg
= fie (E— 505 180 | 224 | 280
SML-D15YW Yellow 87 21 590
1.6%0.8(t=0.55) SML-D15MW VelowGreen i 571 56 71 90
%1 : Duty1/5, 200Hz %2 : Duty1/10, 1kHz %3 : Duty<1/20, 1ms %4 : Duty<1/5, 1kHz *5 : Duty<1/10, Pulse Width : 10ms or less () : Reference Value ¥ : Under Development

> : Brightness for white color is noted with chromaticity coordinate (x, y).
Note 1: PICOLED™ is a pending trademarks of ROHM Co., Ltd.
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Opto Devices IED
LED L

Absolute Maximum Ratings(Ta=25°C) Electrical and Optical Characteristics(Ta=25°C)
- Power |Forward Peak Reverse| Operating Storage | Forward Voltage | Reverse Current| Dominant Wavelength Luminous Intensity Automotive
Rackaos Part No. Ening e paion Current |Forward Voltage | Temperature| Temperature Ve In Ao Iv Grade
(mm) Color Current A AEC-Q101
Po IF e | VA Topr Tstg Typ. | IF |Max.| Va Typ.* I | Min. | Typ. | Max. | Ir
(mW) | (mA) (mA) V) (C) (C) W) | (MA) | wA) | (V) (nm) (mA) | (mcd) | (mcd) | (mcd) | (mA)
CSL0901VT Red 630 112 | 180 | 355
CSL0901UT 620 140 | 280 | 450
CSL0901DT Orange 605 224 | 400 | 710
CSL0901YT Yellow 625 | 25 12 21 | 20 12 590 20 180 320 560 20 YES
CSL0901WT 100*2 —40 to +100(—40 to +100 10 587 280
CSL0901MT elow G| 571 56 100 | 180
CSL0901PT B 560 14 30 45
Y<CSLO901ET 70 3.0 527 (220) | (360) | (560)
7CCSL0901BT Blue| 68 | 20 5 29 | ° 5 (470) 5 @) [ (56) [ (00) | ° | (YES)
YcCSL0902VT Red (630) (140) | (250) | (450)
7 CSL0902UT (620) (180) | (350) | (560)
¥ CSL0902DT Orange (605) (355) | (560) |(1,120)
YcCSL0902YT Yellow 87 35 12 21 12 (590) (280) | (500) | (900) (YES)
7<CSLO902WT 100*2 —40 to +100|—40 to +100 20 | 10 (587) 20 | (224) | (400) | (710) | 20
Y CSL0902MT HelowGreen (571) (71) | (140) | (280)
7:CSLO902PT A (560) (28) | (45) | (90)
/77 CSLO902ET 95 25 5 3.4 5 527 710 |1,100 |1,800 YES
Blue| 3.3 470 220 | 360 | 560
Y CSL1001VT Red 20 630 (71) | (112) | (180)
7 CSL1001YT Yellow| 72 30 [100*2 12 |—40to +100 ) 20 12 590 20 | (112) | (180) | (280) | 20 (YES)
¢ CSL1001MT elow e —40to +100| 2.1 10 571 (36) | (56) | (90)
V\"=177 CSL1001ET Green| 35 10 |50%2| 5 |—-40t0o+100 3.0 5 5 527 5 90 140 | 224 5 YES
MR DN 277 CSL1001BT Blue| 33 28 | 1 470 1 4 6 9 1
Absolute Maximum Ratings(Ta=25°C) Electrical and Optical Characteristics(Ta=25°C)
| Power |Forward|_Peak |Reverse| Operating Storage |Forward Voltage | Reverse Current| Dominant Wavelength Luminous Intensity Automotive
P:z;l:)ge Part No. EE::SQ Dissipation| Current ?unr?ea#tj Voltage | Temperature | Temperature: Ve In Ao lv Grade
Po [P | Va Topr Tstg | Typ. [ Ik |Max.| Va Typ.* IF | Min. | Typ. | Max. [ - |AEC-Q101
mW) | (mA) | ma) | V) (C) (C) V) | (mA) | (LA) | (V) (nm) (mA) | (mcd) | (med) | (med) | (MmA)
SML-H12V8T Red 630 16 25 63
SML-H12U8T 620 25 40 100
SML-H12D8T Orange e _ _ 605
SML-H12Y8T Yelow 54 20 (100 5 40to +85 |—40to +100| 2.2 | 20 | 10 5 590 20 40 63 160 20 YES
SML-H12M8T e G 572 10 25 40
2.0X1.25(t=0.8) SML-H12P8T Green 560 3 4 10
%1 : Duty1/5, 200Hz %2 : Duty1/10, 1kHz *3: Duty<1/20, 1ims %4 : Duty<1/5, 1kHz *5 : Duty<1/10, Pulse Width : 10ms or less (YES): Preparing ( ) : Reference Value ¢ : Under Development
* : Brightness for white color is noted with chromaticity coordinate (x, y).
Absolute Maximum Ratings (Ta=25°C) Electrical and Optical Characteristics(Ta=25°C)
Package Element|Emitting| Pover [Forward Peak |Reverse| Operating Storage | Forward Voltage | Reverse Current | Dominant Wavelength Radiation Intensity
(mm) Part No. Material| Color |Pissiation| Current %°J;’l‘_’g|:? Voltage Temperature| Temperature Ve ] Ae
Po IF B Vr T?pr T?tg Typ. Ir Max. Vr Typ. Ir Min. | Typ. | Max. Ir
mw | mA) | ma) | V) (°C) (C) V) | mA) | wA) | (V) | (nm) | (mA) | (mW/sr) | mW/sr) | (mW/sr) | (mA)
Y¢SML-P15R2T (40) | (20) |(100)*"] (5) |(—40to +85)|(—40to +100)| (1.6) (100) (870) 0.6) | (1.1) | (2.2
) Y¢SML-S15R2T (100) | (50) |(300)*'| (5) |—40to +85/—40to +100| (1.4) (10) (870) (5.6) | (12) | (22
Reverse mount available
3.2X1.6(t=1.85)
SML-M13RT 60 30 |100* 5 |—40to +85/—40to +100| 1.4 10 870 0.5 1.7 3.5
S_UfffacedmL%UD"t Y¢SML-M15R2T (60) | (30) |(100)*"| (5) |(—40to +85)(—40to +100)| (1.4) (10) (870) (1.5) | (2.5) | (3.5)
Infrare
[2:01- 25(t=0:6) B
p SML-S13RT 60 850 1.5 25 3.6
Reverse mount available
3.2X1.6(t=1.8!
2 s AIGas| Infrared 30 [300""| 5 |—40to+85—40to+100 1.4 | 20 | 10 | 5 20 20
" SCM-013RT 57 850 0.5 2.0 5.0
3.0%1.5(t=2.2)
i Y¢CSL0901R2T (2.5) | (3.5) | (6.3)
1.6X0.8(t=1.24)
Y¢CSL1001R2T (1.0) | (1.6) | (2.5)
(60) | (30) |(100)*"] (5) |(—40to +85)|(—40to +100)| (1.4) (10) (870)
Y¢CSL1201R2T (2.5) | (3.5) | (6.3)
1.6X1.24(t=0.8)
E Y¢CSL1301R2T (1.0) | (1.6) | (2.5)
1.6X1.24(t=0.8)
*1 : Duty1/10, 1kHz
Note 1 : Mounting board may be required (') : Reference Value ¥r : Under Development
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Opto

EDe

Devices

LED/LED Displays

SMD LEDs

Surface mount phototransistors

Absolute Maximum Ratings (Ta=25°C) Electrical and Optical Characteristics(Ta=25C)
: Quiescent | Sensitivity Collector-to-Emitter
Pack: El t Collector | Emit Operating Storage Photocurrent o
?r":n ne:)ge Part No. M:tngfi';l _m‘_’E?n”"‘:;’ _m_’c“nue:;m Cgllllﬁg::r CoLIIoescstor Temperature|Temperature Current Saturation Voltage
VD"';EE V°'1\799 mA) | mw) Topr Tstg Min. | Max. | Vee(V) | Max. | Vee T’“; Min. | Typ. | Max. |lc(mA)
[\ ) (€) (C) (MA) | (MA) | /Lx) | (LA) | (V) (,}’mj v |V V| /LX)

' SML-H10TB 2.0 4.0

2.0X1.25(t=0.8]
( ) 80

‘.ﬁ“ SML-810TB 32 5 30 —30to +85|—30to +100| 2.3 0.5 800 — — 0.4
Reverse mount type
3.4><1.25(t=1.1f

] 3.8

’ SCM-014TB Si 100 0.3 5/500 10 0.1/500
3.0X1.5(t=2.2)

’ Y¢CSL1001TB
1.6X0.8(t=1.24

( ) (30) | (5) | (20) | (75) |(—40to +85) |(—40to +100)| (1.0) | (4.0) (0.5) (800) | — — | (0.4)

- Y¢CSL1301TB

1.6X1.24(t=0.8)

%1 : Duty1/10, 1kHz > Mounting board may be required

High Brightness LED Numeric Displays

A type that provides high brightness, low power consumption and high reliability.

High Brightness LED Numeric Displays

() : Reference Value +r : Under Development

Absolute Maximum Ratings(Ta=25C) | Input Voltage Rating Electrical and Optical Characteristics(Ta=25C)
Forward Reverse Dominant S -
Enitting Power |Forward Peak Reverse Operating Storage Voltage Current Wavelength Lummolsvlty/ Digit
Shape Part No. Color |Pissipation| Current %”W""‘t’ Voltage |Temperature | Temperature Ve In Peak Half Width CurentVake|
e o e o jlony Tstg Typ | e [Max | ve |22 [ A0 e | Min | Typ. | I
(mW) (mA) (C) (C) V) | mA) | (uA) | (v) Q’rﬁ; (Tr}’r';; (mA) | (med) | (med) | (mA)
LAP-301VB/VL Red 650 14 | 36
Letter Height : —
8 mm LAP-301MB/ML |Green| 448 20 60 5 —25t0 +75|—30to +85| 1.9 | 10 (100 | 3 |572 | 20 | 10 | 36 | 100 | 10
Outline) : .
27 x11) ) LAP-301DB/DL | Orange 605 56 | 250
LAP-401VD/VN  |Red 650 14 | 36
Letter Height : —
10.16 mm LAP-401MD/MN |Green| 448 20 60 5 —25to0 +75|—30to +85| 1.9 | 10 [ 100 | 3 |572 | 20 | 10 | 36 | 100 | 10
Outline) : —
29.6 X1 3?) LAP-401DD/DN | Orange 605 56 | 250
LAP-601VB/VL Red 650 14 | 36
Letter Height : |
14.6 mm LAP-601MB/ML |Green| 448 20 60 5 —25to +75(—30to +85| 1.9 | 10 [ 100 | 3 |572| 20 | 10 | 36 | 100 | 10
v Outline) : .
§1 2.5X% 1)9) LAP-601DB/DL | Orange 605 56 | 250
LBP-602VA2/VK2 |Red 650 14 | 36
LBP-602MA2/MK2 |Green| 896 20 60 5 —25t0 +75(—30to +85| 1.9 | 10 [ 100 | 3 |572| 20 | 10 | 36 | 100 | 10
Letter Height : 14.3 mm _
(Outline) : (25 x19) LBP-602DA2/DK2 | Orange 605 56 | 250

* The conditions for I are Duty<1/5 and Pulse width<1ms

LED Numeric Displays

A reflow-capable LED numeric indicator that can be automatically mounted.

1-digit LED Numeric Displays (Surface Mount type)

Absolute Maximum Ratings(Ta=25'C) | Input Voltage Maximum Rating Electrical and Optical Characteristics(Ta=25C)
Forward Reverse Dominant P P
nitig Power |Forward| 8 | Reverse | Operating | Storage | Voltage | Current Wavelength | - Luminosity/Digit
Shape Part No. Color Pissipation| Current Cu:’::nt Voltage |Temperature | Temperature Ve Ir Peak  Half Width CurentVaue

(r:\;V) (nI:A) lep* (VVR) T?Cpr Toség Typ. | IF |Max.| Vs Tg:) T)A/};\: IF | Min. | Typ. | Ir

(mA) © © W) | mA) | (uA) | () | B | V| (ma) | (med) | (med) | (mA)
LF-3011VA/VK Red| 320 15 2.0 650

4 Letter Height : 8 mm 60 5 —25to +75|—30to +85— 10 {100 | 3 — 40 | 10 | 3.6 | 10 | 10
777 (Outline) : (6.8x11)] LF-3011MA/MK  [Green| 480 20 21 563

* The conditions for Ire are Duty<1/5 and Pulse width<1ms
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Modules

Wireless Modules

Wi-SUN Communication Modules
(Specified Low Power Communication Modules)

- 920MHz specified low-power wireless module
- Class-leading receiver sensitivity

- Built-in antenna eliminates the need for Radio-frequency designs
- Transmitting power pre-adjusted

- MAC address included

- Japan Radio Law certified BP3SA1 BP35C0 BP35C2
O d O < PDEe o O e O d O ole <
Part No. Suppl){\))loltage Opera!ing(nTg)m R HosIt/I(:: Y Supported Standards On-board System LSI Dirr;::]nii)ons Package
i | et | | WSNED i 200 | ST
BP35C0 (Siﬁﬁlé%gjer) —S0to +85 UART Wi-SUN Qﬁ (LAPIShgtﬁlg:ductor) 15.0x19.0x3.0 1s.'\2’I7Dmm Pitch, 28pin
BP35C2 (Singlzlgower) —20 to +50 usB Wi-SUN Qﬁ\' (LAPIS'ngm‘:lg:ductor) 21.4X49.7X8.5 | USB Dongle

EnOcean® Communication Modules &

nocean-
The EnOcean® communication modules are based on energy harvesting battery-less/wireless telecommunication technology.
ROHM has been a member of the EnOcean alliance that promotes next generation radio telecommunication standards since
2012, and is contributing to the expansion of the EnOcean® communication method.

M Features

- Compliant with EnOcean® communication standards (ISO/IEC 14543-3-10/11)
- Built-in antenna eliminates the need for Radio-frequency designs
- Japan Radio Law certified (928MHz) / EU Radio certified (868MHz)

EnOcean® Communication Modules/Devices

Products
ﬁ om
REEnasy Usage - . - - — O
Target L=
Band
Area
Electromagnetic
- . Programmable
Induction Electronic Energy Wir -
o . ) eless Magnet Temperature Humidity
Power Circuit Board | Switch Harvesting | 1 4 for Contact Sensor Sensor USB Module Evaluation Kit
Generation For Switch Module Wireless Communication Module Module Module for Reception
Element for Module Module Reception
Switch Module P
928MHz | Japan ECO 200 PTM 430J PTM 210J STM 400J TCM 410J STM 429J STM 431J HSM 100 USB 400J EDK 400J*
868MHz | Europe/China| ECO 200 PTM 330 PTM 210 STM 300 TCM 310 STM 320 STM 331 HSM 100 USB 300 EDK 350

* Contents of EDK 400J : PTM 210J (switch module) / USB 400J (USB module for reception) / PTM 430J (electronic circuit board for switch module) / ECO 200 (electromagnetic induction power generation element for switch
module) / STM 431J (temperature sensor module) / STM 400J (energy harvesting wireless module) / EOP 350 (Programming board: used to replace the firmware of STM 431J and STM 400J) / USB
cable (cable for connecting EOP 350 and a PC)

@ STM 400J inside EDK 400J is mounted on a dedicated board for connecting to EOP 350.

- Please choose the product with the frequency band suitable for your region.
- Please contact a ROHM sales representative for purchase or inquiries.
- For details on this product, please refer to ROHM's EnOcean® product introduction page (https://www.rohm.com/enocean).
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Included Products

BAOOJC5WT

BA1117FP

BA12003DF-Z

BA12004DF-Z

BA14741F/FJ

BA15218F

BA15532F

BA178Mxx type

BA178xx type

BA2107G

BA2115F/FJ/FVM
BA2901F/FV

BA2901SF/SFV
BA2901YF-C/YFV-C
BA2901YF-LB
BA2901YF-M/YFV-M
BA2902F/FV

BA2902SF/SFV
BA2902YF-C/YFV-C
BA2902YF-LB
BA2902YF-M/YFV-M
BA2903F/FV/FVM
BA2903SF/SFV/SFVM
BA2903YF-C/YFV-C/YFVM-C
BA2903YF-LB
BA2903YF-M/YFV-M/YFVM-M
BA2904F/FV/FVM
BA2904SF/SFV/SFVM
BA2904YF-C/YFV-C/YFVM-C
BA2904YF-LB
BA2904YF-M/YFV-M/YFVM-M
BA30EOOWHFP

BA3259HFP

BA33D15HFP

BA33D18HFP
BA3404F/4FJ/FVM
BA3472F/FV/FJ/FVM/FVT
BA3472RFVM
BA3472YF-C/YFV-C/YFVM-C/WFV-C
BA3472YF-LB

BA3474F

BA3474FV/FVJ

BA3474RFV
BA3474WFV-C/YFV-C
BA3662CP-V5

BA4510F/FV
BA4510FVM/FVT
BA4558F/FJ/FV/FVM/FVT
BA4558RF/RFJ/RFV/RFVM/RFVT
BA4558YF-M/YFV-M/YFVM-M
BA4560F/FJ/FV/FVM/FVT
BA4560RF/RFJ/RFV/RFVM/RFVT
BA4560YF-M/YFV-M/YFVM-M
BA4564RFV

BA4564WFV
BA4580RF/RFJ/RFVM/RFVT
BA4580YF-M/YFVM-M
BA4584FV

BA4584RF/RFV
BA4584YFV-M

BA82901YF-C
BA82901YFV-C
BA82902YF-C/YFJ-C/YFV-C/YFVJ-C
BA82903YF-C
BA82903YFVM-C
BA82904YF-C/YFVM-C
BA8391G

BAxxBCO type

BAxxBCOW type

BAxxCCO series

BAxxCCOW type

BAxxDDOT series
BAxxDDOW series
BAxxJC5T type
BDOOCOAWFPS-M
BDOOFA1WEFJ
BDOOIASMHFV-M
BDOOICOMEFJ-M type
BD12730G
BD12732F/FJ/FV/FVJ/FVM/FVT
BD12734F/FJ/FV/FVJ
BD1321G

BD14000EFV-C
BD1HC500EFJ-C
BD1HC500FVM-C
BD1HC500HFN-C
BD1HD500EFJ-C
BD1HD500FVM-C
BD1HD500HFN-C
BD1LB500EFJ-C
BD1LB500FVM-C
BD2062FJ-LB

BD2066FJ-LB

BD2202G-LB

BD2206G-LB

BD2220G-LB

BD2221G-LB

BD2224G-LB

BD2225G-LB

BD2226G-LB

BD2227G-LB

BD2270HFV-LB

BD3020HFP

BD3021HFP

BD3504FVM

BD3506F

BD3507HFV

BD3508MUV

BD3509MUV
BD3512MUV
BD3521FVM
BD3533F
BD3533FVM
BD3533HFN
BD35390FJ
BD35395FJ-M
BD3539FVM
BD3539NUX
BD3540NUV
BD3541NUV
BD3550HFN
BD3551HFN
BD3552HFN
BD357xYxxx-M series
BD3650FP-M
BD37201NUX
BD37210AMUV
BD37215AMUV
BD3775AF
BD37A19FVM
BD37A41FVM
BD3925FP-C
BD3925HFP-C
BD42500G-C
BD42530EFJ-C
BD42530FP2-C
BD42530FPJ-C
BD42540FJ-C
BD4269EFJ-C
BD4269FJ-C
BD4271FP2-C
BD4271HFP-C
BD42754FP2-C
BD42754FPJ-C
BD45Exx1G-M series
BD45Exx2G-M series
BD45Exx5G-M series
BD45xx1G series
BD45xx2G series
BD45xx5G series
BD46Exx1G-M series
BD46Exx2G-M series
BD46Exx5G-M series
BD46xx1G series
BD46xx2G series
BD46xx5G series
BD47xxG series
BD48ExxG series
BD48ExxG-M series
BD48KxxG series
BD48LxxG series
BD48xxFVE series
BD49ExxG series
BD49ExxG-M series
BD49KxxG series
BD49LxxG series
BD49xxFVE series
BD4xxM2 type
BD4xxM2W type
BD4xxM5 type
BD4xxM5W type
BD50FA1MG-M
BD5291G
BD52ExxG series
BD52xxFVE series
BD52xxG-2C series
BD52xxG-2M series
BD52xxNVX-2C series
BD53ExxG series
BD53xxFVE series
BD53xxG-2C series
BD53xxG-2M series
BD6538G-LB
BD7003NUX
BD7004NUX
BD70511GWL
BD70HxxG-2C series
BD71L3SHFV
BD71L4LG-1
BD71L4LHFV-1
BD7220FV-LA
BD73HxxG-2C series
BD7541G
BD7541SG
BD7542F/FVM
BD7542SF/SFVM
BD7561G
BD7561SG
BD7562F/FVM
BD7562SF/SFVM
BD7602GUL
BD7672BG
BD7673AG
BD7678FJ

BD7679G
BD7682FJ-LB
BD7683FJ-LB
BD7684FJ-LB
BD7685FJ-LB
BD7690FJ
BD7691FJ
BD7F100EFJ-LB
BD7F100HFN-LB
BD7F200EFJ-LB
BD7F200HFN-LB
BD7J200EFJ-LA

BD7J200HFN-LA
BD7xxL2EFJ-C series
BD7xxL2FP3-C series
BD7xxL2FP-C series
BD7xxL5FP-C series
BD82000FVJ-LB
BD82001FVJ-LB
BD82061FVJ-LB
BD82065FVJ-LB
BD8325FVT-M
BD87A28FVM
BD87A29FVM
BD87A34FVM
BD87A41FVM
BD8LA700EFV-C
BD8LB600FS-C
BD9106FVM-LB
BD9109FVM-LB
BD9161FVM-LB
BD9325FJ-LB
BD9326EFJ-LB
BD9327EFJ-LB
BD95601MUV-LB
BD95602MUV-LB
BD9615MUV-LB
BD99A41F
BD9A101MUV-LB
BD9A301MUV-LB
BD9B301MUV-LB
BD9C301FJ-LB
BD9E100FJ-LB
BD9E101FJ-LB
BD9E300EFJ-LB
BD9E301EFJ-LB
BD9E303EFJ-LB
BD9G102G-LB
BD9G201EFJ-LB
BD9G341AEFJ-LB
BD9V101MUF-LB
BDxxCOA type
BDxxCOAFPS series
BDxxCOAW type
BDxxFA1FP3 type
BDxxFCOFP series
BDxxFCOW type
BDxxFDOWHFP series
BDxxGA3MEFJ-LB series
BDxxGA3MEFJ-M series
BDxxGA3W series
BDxxGA5SMEFJ-LB series
BDxxGA5MEFJ-M series
BDxxGA5SWEFJ series
BDxxGCOMEFJ-LB series
BDxxGCOMEFJ-M series
BDxxGCOWEFJ series
BDxxHA3MEFJ-LB series
BDxxHA3MEFJ-M series
BDxxHA3WEFJ series
BDxxHASMEFJ-LB series
BDxxHASMEFJ-M series
BDxxHASWEFJ series
BDxxHCOMEFJ-LB series
BDxxHCOMEFJ-M series
BDxxHCOWEFJ series
BDxxHC5MEFJ-LB series
BDxxHC5MEFJ-M series
BDxxHC5WEFJ series
BDxxIASMEFJ-LB series
BDxxIASMEFJ-M series
BDxxIASWEFJ series
BDxxICOMEFJ-LB type
BDxxICOW type
BDxxKAS5FP type
BDxxKA5W type
BHxxMOAWHFYV series
BHxxNB1WHFV series
BHxxPB1WHFYV series
BHxxRB1WGUT series
BHxxSA3WGUT series
BM1050AF

BM1051F
BM14270MUV-LB
BM1C101F

BM1C102F

BM1P061FJ

BM1P062FJ

BM1P065FJ

BM1P066FJ

BM1P067FJ

BM1P068FJ

BM1P101FJ

BM1P102FJ

BM1P105FJ

BM1P107FJ

BM1Q002FJ

BM1QO11FJ

BM1Q021FJ

BM1Q041FJ

BM1Q104FJ
BM1R00146F
BM1R00147F
BM1R00148F
BM1R00149F
BM1R00150F
BM1R00178F
BM2LB110FJ-C
BM2LB150FJ-C
BM2LB300FJ-C

BM2LC105FJ-C
BM2LC120FJ-C
BM2LC300FJ-C
BM2P011
BM2P012
BM2P013
BM2P014
BM2P015
BM2P016
BM2P0161
BM2P016T
BM2P031
BM2P032
BM2P033
BM2P034
BM2P0361
BM2P0391
BM2P051
BM2P051F
BM2P052
BM2P052F
BM2P053
BM2P053F
BM2P054
BM2P054F
BM2P061EK-LB
BM2P074KF
BM2P091
BM2P091F
BM2P092
BM2P092F
BM2P093
BM2P093F
BM2P094
BM2P094F
BM2P095F
BM2P101EK-LB
BM2PA96F
BM60014FV-C
BM60051FV-C
BM60052AFV-C
BM60054AFV-C
BM60055FV-C
BM60056FV-C
BM60212FV-C
BM6101FV-C
BM6102FV-C
BM6104FV-C
BM6105AFW-LBZ
BM6108FV-LB
BM61S40RFV-C
BM63363S-VA
BM63363S-VC
BM63364S-VA
BM63364S-VC
BM63563S-VA
BM63563S-VC
BM63564S-VA
BM63564S-VC
BM63763S-VA
BM63763S-VC
BM63764S-VA
BM63764S-VC
BM63767S-VA
BM63767S-VC
BM63963S-VA
BM63963S-VC
BM63964S-VA
BM63964S-VC
BM63967S-VA
BM63967S-VC
BM65364S-VA
BM65364S-VC
BP35A1
BP35C0
BP35C2
BR24A01A
BR24A02
BR24A04
BR24A08
BR24A16
BR24A32
BR24A64
BR24C21
BR24G01
BR24G02
BR24G04
BR24G08
BR24G128
BR24G16
BR24G1M
BR24G256
BR24G32
BR24G512
BR24G64
BR24T1M
BR24T512
BR25A1M
BR25A256
BR25A512
BR25G128
BR25G1M
BR25G256
BR25G320
BR25G512
BR25G640
BR25H010
BR25H020
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BR25H040
BR25H080
BR25H128
BR25H160
BR25H256
BR25H320
BR25H640
BR25S128GUZ-W
BR34E02
BR34L02
BR93A46
BR93A56
BR93A66
BR93A76
BR93A86
BR93H46
BR93H56
BR93H66
BR93H76
BR93H86
BRCA016GWZ-W
BRCB008GWZ-3
BRCB016GWL-3
BRCBO032GWZ-3
BRCB064GWZ-3
BRCD016GWZ-3
BRCE064GWZ-3
BRCF016GWZ-3
BRCG016GWZ-3
BRCH064GW2Z-3
BS2101F

BS2103F

BS2114F
BS2130F-G
BS2132F
BU1S12S1AG-LB
BU21023GUL
BU21023MUV
BU21024FV-M
BU21025GUL
BU21026MUV
BU21027MUV
BU21028FV-M
BU21029GUL
BU21029MUV
BU21072MUV
BU21077MUV
BU21078FV
BU21078MUV
BU21079F
BU21170MUV
BU21180FS
BU21181FS
BU42xxF series
BU42xxFVE series
BU42xxG series
BU43xxF series
BU43xxFVE series
BU43xxG series
BU45Kxx2G series
BU45Kxx4G series
BU45Lxx2G series
BU45Lxx4G series
BU46Kxx2G series
BU46Kxx4G series
BU46Lxx2G series
BU46Lxx4G series
BU48xxF series
BU48xxFVE series
BU48xxG series
BUA49xxF series
BU49xxFVE series
BU49xxG series
BU5255HFV
BU5255SHFV
BU5265HFV
BU5265SHFV
BU6650NUX
BU6651NUX
BU6652NUX
BU6653NUX
BU6654NUX
BU6655NUX
BU7205HFV
BU7205SHFV
BU7230G
BU7230SG
BU7231G
BU7231SG
BU7232F/FVM
BU7232SF/SFVM
BU7232YFVM-C
BU7233F
BU7233SF
BU7233YF-C
BU7241G
BU7241SG
BU7241YG-C
BU7242F/FVM/NUX
BU7242SF/SFVM/SNUX
BU7242YFVM-C
BU7244F/FV
BU7244SF/SFV
BU7244YFV-C
BU7245HFV
BU7245SHFV
BU7250G
BU7250SG

BU7251G

BU7251SG
BU7252F/FVM
BU7252SF/SFVM
BU7253F

BU7253SF
BU7255HFV
BU7255SHFV
BU7261G

BU7261SG
BU7262F/FVM/NUX
BU7262SF/SFVM/SNUX
BU7264F/FV/SF/SFV
BU7265G

BU7265SG
BU7266F/FV/FVM
BU7266SF/SFV/SFVM
BU7271G

BU7271SG
BU7275HFV
BU7275SHFV
BU7291G
BU7294F/FV/SF/SFV
BU7295HFV
BU7295SHFV
BU7411G

BU7411SG

BU7421G

BU7421SG

BU7441G

BU7441SG
BU7442F/FVM/NUX
BU7442SF/SFVM/SNUX
BU7444F

BU7444SF
BU7445HFV
BU7445SHFV
BU7461G

BU7461SG
BU7462F/FVM/NUX
BU7462SF/SFVM/SNUX
BU7464F

BU7464SF
BU7465HFV
BU7465SHFV
BU7475HFV
BU7475SHFV
BU7481G

BU7481SG

BU7485G

BU7485SG
BU7486F/FV/FVM
BU7486SF/SFV/SFVM
BU7487F/FV
BU7487SF/SFV
BU7495HFV
BU7495SHFV
BU97931FV-LB
BU97941FV-LB
BU9795AFV-LB
BU9829GUL-W
BU9832GUL-W
BU9833GUL-W
BU9847GUL-W
BU9882

BU9883
BU9889GUL-W
BU9891GUL-W
BU9897GUL-W
BU99022
BUxxJA2DG-C series
BUxxJA2MNVX-C series
BUxxJA2VG-C series
BUxxSA4WGWL series
BUxxSA5WGWZ series
BUxxSD2MG-M series
BUxxSD5WG series
BUxxTA2W series
BUxxTD2WNVX series
BUxxTD3WG series
BV1HDO090FJ-C
BV1LB028FPJ-C
BV1LB045FPJ-C
BV1LB085FJ-C
BV1LB150FJ-C
BV1LB300FJ-C
BV1LB300HFS-C
BV1LC105FJ-C
BV1LC300FJ-C
CSL0901BT
CSL0901DT
CSLO0901ET
CSL0901MT
CSL0901PT
CSL0901R2T
CSL0901UT
CSL0901VT
CSL0901WT
CSL0901YT
CSL0902BT
CSL0902DT
CSLO0902ET
CSL0902MT
CSL0902PT
CSL0902UT
CSL0902VT
CSL0902WT
CSL0902YT

104
104
104
104
104
104
104

CSL1001BT

CSL1001ET

CSL1001MT

CSL1001R2T

CSL1001TB

CSL1001VT

CSL1001YT

CSL1201R2T
CSL1301R2T

CSL1301TB

GMR100

GMR320

GMR50

KX220 series

KX222-1054

KX224-1053
LAP-301DB/DL
LAP-301MB/ML
LAP-301VB/VL
LAP-401DD/DN
LAP-401MD/MN
LAP-401VD/VN
LAP-601DB/DL
LAP-601MB/ML
LAP-601VB/VL
LBP-602DA2/DK2
LBP-602MA2/MK2
LBP-602VA2/VK2
LF-3011MA/MK
LF-3011VA/VK

LHR18
LM2901F/FJ/FV/FVJ
LM2902F/FJ/FV/FVJ
LM2903F/FJ/FV/FVJ/FVM/FVT
LM2904F/FJ/FV/FVJ/FVM/FVT
LM324F/FJ/FV/FVJ
LM339F/FJ/FV/FVJ
LM358F/FJ/FV/FVJ/FVM/FVT
LM393F/FJ/FV/FVJ/FVM/FVT
LM4559F/FJ/FV/FVT/FVM/FVJ
LM4565F/FJ/FV/FVT/FVM/FVJ
LMR1802G-LB

LMR321G
LMR324F/FJ/FV/FVJ
LMR341G
LMR342F/FJ/FV/FVJ/FVM/FVT
LMR344F/FJ/FVJ
LMR358F/FJ/FV/FVJ/FVM/FVT
LMR821G
LMR822F/FJ/FV/FVJ/FVM/FVT
LMR824F/FJ/FVJ
LMR931G
LMR932F/FJ/FV/FVJ/FVM/FVT
LMR934F/FJ/FV/FVJ
LMR981G

LMR982FVM

LTR10

LTR100

LTR18

LTR50

MCRO006

MCRO1

MCRO03

MCR10

MCR100

MCR18

MCR25

MCR50

MD56V62160M
MD56V62160M-xxWBP
MD56V62161M
MD56V62161M-xxTAL42X
MD56V62161M-xxTALQ2X
MD56V62161M-xxTAP
MD56V72160C
MD56V72160C-xxWBP
MD56V72161C
MD56V72161C-xxTAL42X
MD56V72161C-xxTALQ2X
MD56V72161C-xxTAP
MD56V82161A
MD56V82161A-xxTAL42X
MD56V82161A-xxTALQ2X
MD56V82161A-xxTAP
MD60S1G160A-xxLAL43L
MD60S1G160A-xxLALQ3L
MD60S1G160A-xxLAP7AL
MD60Y1G160A-xxLAL43L
MD60Y1G160A-xxLALQ3L
MD60Y1G160A-xxLAP7AL
ML5203

ML5204

ML5232

ML5233

ML5235

ML5236

ML5238

ML5239

ML5241

ML5243

ML5245

ML5248

ML5810

ML610401P

ML610402P

ML610403P

ML610404P

ML610405P

104
104
104
104
105
104
104
104
104
105
102

ML610406P
ML610407P
ML610408P
ML610409P
ML610482P
ML610Q101
ML610Q102
ML610Q111
ML610Q112
ML610Q304
ML610Q359
ML610Q360
ML610Q407P
ML610Q407PA
ML610Q408P
ML610Q409P
ML610Q411P
ML610Q411PA
ML610Q412P
ML610Q421P
ML610Q422P
ML610Q439P
ML610Q482P
ML610Q486P
ML610Q488P
ML620Q131
ML620Q131B
ML620Q132
ML620Q132B
ML620Q133
ML620Q133B
ML620Q134
ML620Q134B
ML620Q135
ML620Q135B
ML620Q136
ML620Q136B
ML620Q151A
ML620Q151B
ML620Q152A
ML620Q152B
ML620Q153A
ML620Q153B
ML620Q154A
ML620Q154B
ML620Q155A
ML620Q155B
ML620Q156A
ML620Q156B
ML620Q157A
ML620Q157B
ML620Q158A
ML620Q158B
ML620Q159A
ML620Q159B
ML620Q503H
ML620Q504H
ML62Q1223A
ML62Q1223E
ML62Q1224A
ML62Q1224E
ML62Q1225A
ML62Q1225E
ML62Q1233A
ML62Q1233E
ML62Q1234A
ML62Q1234E
ML62Q1235A
ML62Q1235E
ML62Q1245A
ML62Q1245E
ML62Q1246A
ML62Q1246E
ML62Q1247A
ML62Q1247E
ML62Q1265A
ML62Q1265E
ML62Q1266A
ML62Q1266E
ML62Q1267A
ML62Q1267E
ML62Q1323
ML62Q1324
ML62Q1325
ML62Q1333
ML62Q1334
ML62Q1335
ML62Q1345
ML62Q1346
ML62Q1347
ML62Q1365
ML62Q1366
ML62Q1367
ML62Q1430
ML62Q1431
ML62Q1432
ML62Q1440
ML62Q1441
ML62Q1442
ML62Q1450
ML62Q1451
ML62Q1452
ML62Q1530
ML62Q1531
ML62Q1532
ML62Q1533
ML62Q1534
ML62Q1540
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ML62Q1541
ML62Q1542
ML62Q1543
ML62Q1544
ML62Q1550
ML62Q1551
ML62Q1552
ML62Q1553
ML62Q1554
ML62Q1555
ML62Q1556
ML62Q1557
ML62Q1558
ML62Q1559
ML62Q1563
ML62Q1564
ML62Q1565
ML62Q1566
ML62Q1567
ML62Q1568
ML62Q1569
ML62Q1573
ML62Q1574
ML62Q1575
ML62Q1576
ML62Q1577
ML62Q1578
ML62Q1579
ML62Q1600
ML62Q1601
ML62Q1602
ML62Q1610
ML62Q1611
ML62Q1612
ML62Q1620
ML62Q1621
ML62Q1622
ML62Q1700
ML62Q1701
ML62Q1702
ML62Q1703
ML62Q1704
ML62Q1710
ML62Q1711
ML62Q1712
ML62Q1713
ML62Q1714
ML62Q1720
ML62Q1721
ML62Q1722
ML62Q1723
ML62Q1724
ML62Q1725
ML62Q1726
ML62Q1727
ML62Q1728
ML62Q1729
ML62Q1733
ML62Q1734
ML62Q1735
ML62Q1736
ML62Q1737
ML62Q1738
ML62Q1739
ML62Q1743
ML62Q1744
ML62Q1745
ML62Q1746
ML62Q1747
ML62Q1748
ML62Q1749
ML630Q464
ML630Q466
ML7066
ML7344C
ML7344J
ML7345
ML7345C
ML7345D
ML7386
ML7386B
ML7396A
ML7396D
ML7404
ML7406
ML7411
ML7414
ML7416N
MMBZ10VAL
MMBZ12VAL
MMBZ15VAL
MMBZ16VAL
MMBZ18VAL
MMBZ20VAL
MMBZ24VAL
MMBZ27VAL
MMBZ27VCL
MMBZ30VAL
MMBZ33VAL
MMBZ5V6AL
MMBZ6V2AL
MMBZ6VSAL
MMBZ9V1AL
MR44V064B
MR44V100A
MR45V032A
MR45V064B
MR45V100A

MR45V200B
MR45V256A
MR48V256C
MSM56V16160NP

MSM56V16160N-xxWBP

MSM56V16161N
MSM56V16161NP

MSM56V16161NP-xxTFEX

PML10
PML100
PML18

PML50

PMRO1
PMRO03
PMR10
PMR100
PMR18
PMR25
PMR50
PSR100
PSR400
PSR500
PV2105
PV2205
PV3012
PV3101
PV3102
PV3103
PV3104
PV3105
PV3114
PV3201
PV3202
PV3203
PV3204
PV3205
PV3207
PV4210
PV4220
RB058L150
RB058L-30
RB058L-40
RB058L-60
RBO58LAM100
RBO58LAM150
RBO58LAM-30
RB058LAM-40
RBO058LAM-60
RB068L100
RB068L150
RB068L-30
RB068L-40
RB068L-60
RB068LAM100
RB068LAM150
RBO68LAM-30
RBO68LAM-40
RBO68LAM-60
RB068MM100
RB068MM-30
RB068MM-40
RB068MM-60
RB075BM40S
RB078BM30S
RB088BGE150
RB088BM100
RB088BM150
RB088BM-30
RB088BM-40
RB088BM-60
RB08SLAM100
RBO8SLAM150
RB088SLAM-30
RB088SLAM-40
RB088LAM-60
RB088NS100
RB088NS150
RBO88NS-30
RBO88NS-40
RBO88NS-60
RB088T100
RB088T150
RB088T-30
RB088T-40
RB088T-60
RB098BM100
RB098BM150
RB098BM-30
RB098BM-40
RB098BM-60
RB160L-90
RB160LAM-90
RB160MM-90
RB168L100
RB168L150
RB168L-30
RB168L-40
RB168L-60
RB168LAM100
RB168LAM150
RB168LAM-30
RB168LAM-40
RB168LAM-60
RB168MM100
RB168MM150
RB168MM-30
RB168MM-40
RB168MM-60

RB168VWM100
RB168VWM150
RB168VWM-30
RB168VWM-40
RB168VWM-60
RB218NS100
RB218NS150
RB218NS-30
RB218NS-40
RB218NS-60
RB218T100
RB218T150
RB218T-30
RB218T-40
RB218T-60
RB228NS100
RB228NS150
RB228NS-30
RB228NS-40
RB228NS-60
RB228T100
RB228T150
RB228T-30
RB228T-40
RB228T-60
RB238NS100
RB238NS150
RB238NS-30
RB238NS-40
RB238NS-60
RB238T100
RB238T150
RB238T-30
RB238T-40
RB238T-60
RB298NS100
RB298T100
RBQ10BGE100A
RBQ10BM100A
RBQ10BM45A
RBQ10BM65A
RBQ10NS100A
RBQ10NS45A
RBQ10NS65A
RBQ10T100A
RBQ10T45A
RBQ10T65A
RBQ15BGE100A
RBQ15BM100A
RBQ15BM45A
RBQ15BM65A
RBQ20BGE100A
RBQ20BM100A
RBQ20BM45A
RBQ20BM65A
RBQ20NS100A
RBQ20NS45A
RBQ20NS65A
RBQ20T100A
RBQ20T45A
RBQ20T65A
RBQ30NS100A
RBQ30NS45A
RBQ30NS45B
RBQ30NS65A
RBQ30T100A
RBQ30T45A
RBQ30T65A
RBQ30TB45B
RBR10BM30A
RBR10BM40A
RBR10BM60A
RBR10NS30A
RBR10NS40A
RBR10NS60A
RBR10T30A
RBR10T40A
RBR10T60A
RBR15BM30A
RBR15BM40A
RBR15BM60A
RBR1L30A
RBR1L40A
RBR1L60A
RBR1LAM30A
RBR1LAM40A
RBR1LAM60A
RBR1MM30A
RBR1MM40A
RBR1MMG60A
RBR1VWMB30A
RBR1VWM40A
RBR1VWMG60A
RBR20BM30A
RBR20BM40A
RBR20BM60A
RBR20NS30A
RBR20NS40A
RBR20NS60A
RBR20T30A
RBR20T40A
RBR20T60A
RBR2L30A
RBR2L40A
RBR2L60A
RBR2L60B
RBR2LAMS30A
RBR2LAM40A

RBR2LAMG60A
RBR2LAM60B
RBR2MM30A
RBR2MM30B
RBR2MM40A
RBR2MM40B
RBR2MM40C
RBR2MMG60A
RBR2MM60B
RBR2MM60C
RBR2VWMS30A
RBR2VWM40A
RBR2VWMG60A
RBR30NS30A
RBR30NS40A
RBR30NS60A
RBR30T30A
RBR30T40A
RBR30T60A
RBR3L30A
RBR3L30B
RBR3L40A
RBR3L40B
RBR3L40C
RBR3L60A
RBR3L60B
RBR3LAMS30A
RBR3LAM30B
RBR3LAM40A
RBR3LAM40B
RBR3LAM40C
RBR3LAMG0A
RBR3LAM60B
RBR3MM30A
RBR3MM40A
RBR3MM40B
RBR3MMG60A
RBR3MM60B
RBR40NS30A
RBR40NS40A
RBR40NS60A
RBR5L30A
RBR5L30B
RBR5L40A
RBR5L60A
RBR5LAM30A
RBR5LAM30B
RBR5LAM40A
RBR5LAMG60A
RBS1LAM40A
RBS1MM40A
RBS2LAM40A
RBS2LAM40B
RBS2LAM40C
RBS2MMA40A
RBS2MM40B
RBS2MM40C
RBS3LAM40A
RBS3LAM40B
RBS3LAM40C
RBS3MM40A
RBS3MM40B
RBS5LAM40A
RESD1CAN
RF1001NS2D
RF1001T2D
RF1005TF6S
RF1501TF3S
RF1601NS2D
RF1601T2D
RF2001NS2D
RF2001NS3D
RF2001T2D
RF2001T3D
RF301BGE2S
RF301BM2S
RF305BM6S
RF501BM2S
RF505BM6S
RF505TF6S
RF601BM2D
RF601T2D
RFN10BM3S
RFN10BM6S
RFN10NS3S
RFN10NS4S
RFN10NS6S
RFN10NS8D
RFN10T2D
RFN10TB4S
RFN10TF6S
RFN16T2D
RFN20NS3S
RFN20NS4S
RFN20NS6S
RFN20T2D
RFN20TB4S
RFN20TF6S
RFN20TJ6S
RFN30TS6D
RFN30TS6S
RFN3BGE6S
RFN3BM2S
RFN3BM6S
RFN5BGE3S
RFN5BM2S
RFN5BM3S
RFN5BM6S
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Included Products

RFN5TF6S
RFN5TF8S
RFN60TS6D
RFN6BM2D
RFN6T2D
RFNL10TJ6S
RFNL15TJ6S
RFNL20TJ6S
RFNL5BGE6S
RFNL5BM6S
RFNL5TJ6S
RFUH10NS4S
RFUH10NS6S
RFUH10TB4S
RFUH10TF6S
RFUH20NS3S
RFUH20NS4S
RFUH20NS6S
RFUH20TB3S
RFUH20TB4S
RFUH20TF6S
RFUH20TJ6S
RFUH25NS3S
RFUH25TB3S
RFUH30TS6D
RFUH30TS6S
RFUH5TF6S
RFUHG60TS6D
RFV12TG6S
RFV12TJ6S
RFV15TG6S
RFV15TJ6S
RFV30TG6S
RFV5BM6S
RFV8BM6S
RFV8TG6S
RFV8TJ6S
RFVS8TG6S
RFVS8TJ6S
RGC80TSX8R
RGCL60TK60
RGCL60TK60D
RGCL60TS60
RGCL60TS60D
RGCL80TK60
RGCL80TK60D
RGCL80TS60
RGCL80TS60D
RGPR10BM40FH
RGPR20BM36HR
RGPR20NS43HR
RGPR30BM40HR
RGPR30BM56HR
RGPR30NS40HR
RGPRS50NS45HR
RGPZ10BM40FH
RGPZ30BM56HR
RGS00TS65DHR
RGSO00TS65EHR
RGS50TSX2DHR
RGS60TS65DHR
RGS80TS65DHR
RGS80TSX2DHR
RGTO00TS65D
RGT16BM65D
RGT16NL65D
RGT16NS65D
RGT16TM65D
RGT30NL65D
RGT30NS65D
RGT30TM65D
RGT40NL65D
RGT40NS65D
RGT40TM65D
RGT40TS65D
RGT50NL65D
RGT50NS65D
RGT50TM65D
RGT50TS65D
RGT60TS65D
RGT80TS65D
RGT8BM65D
RGT8NL65D
RGT8NS65D
RGT8TM65D
RGTHOO0TK65
RGTHO0TK65D
RGTHO0TS65
RGTHO0TS65D
RGTH40TK65
RGTH40TK65D
RGTH40TS65
RGTH40TS65D
RGTH50TK65
RGTH50TK65D
RGTH50TS65
RGTH50TS65D
RGTH60TK65
RGTH60TK65D
RGTH60TS65
RGTH60TS65D
RGTH80TK65
RGTH80TK65D
RGTH80TS65
RGTH80TS65D
RGTVO0TK65
RGTVO0TK65D
RGTV00TS65

RGTVO00TS65D
RGTV60TK65
RGTV60TK65D
RGTV60TS65
RGTV60TS65D
RGTVX6TS65
RGWO0O0TK65
RGWO00TK65D
RGWO00TS65
RGWO00TS65D
RGW60TK65
RGW60TK65D
RGW60TS65
RGW60TS65D
RGW80TK65
RGW80TK65D
RGWB80TK65E
RGW80TS65
RGW80TS65D
RSX101MM-30
RSX201L-30
RSX201LAM30
RSX205L-30
RSX205LAM30
RSX301L-30
RSX301LAM30
RSX501LAM20
SCH2080KE
SCM-013RT
SCM-014TB
SCMP13WBC8W
SCS205KG
SCS205KGHR
SCS206AG
SCS206AGHR
SCS206AJ
SCS206AJHR
SCS206AM
SCS208AG
SCS208AGHR
SCS208AJ
SCS208AJHR
SCS208AM
SCS210AG
SCS210AGHR
SCS210AJ
SCS210AJHR
SCS210AM
SCS210KE2
SCS210KE2HR
SCS210KG
SCS210KGHR
SCS212AG
SCS212AGHR
SCS212AJ
SCS212AJHR
SCS212AM
SCS215AE
SCS215AG
SCS215AGHR
SCS215AJ
SCS215AJHR
SCS215AM
SCS215KG
SCS215KGHR
SCS220AE
SCS220AE2
SCS220AE2HR
SCS220AG
SCS220AGHR
SCS220AJ
SCS220AJHR
SCS220AM
SCS220KE2
SCS220KE2HR
SCS220KG
SCS220KGHR
SCS230AE2
SCS230AE2HR
SCS230KE2
SCS240AE2
SCS240AE2HR
SCS240KE2
SCS302AHG
SCS302AJ
SCS304AHG
SCS304AJ
SCS304AM
SCS306AHG
SCS306AJ
SCS306AM
SCS308AHG
SCS308AJ
SCS308AM
SCS310AHG
SCS310AJ
SCS310AM
SCS312AHG
SCS312AJ
SCS312AM
SCS315AHG
SCS315AJ
SCS315AM
SCS320AHG
SCS320AJ
SCS320AM
SCT2080KE
SCT2120AF

SCT2160KE
SCT2280KE
SCT2450KE
SCT2750NY
SCT2H12NY
SCT2H12NZ
SCT3017AL
SCT3022AL
SCT3022KL
SCT3030AL
SCT3030KL
SCT3040KL
SCT3060AL
SCT3080AL
SCT3080KL
SCT3105KL
SCT3120AL
SCT3160KL
SFRO1

SFR03

SFR10

SFR18

SFR25

SMF10V
SMF11V
SMF12V
SMF13V
SMF14V
SMF15V
SMF16V
SMF17V
SMF18V
SMF20V
SMF22V
SMF24V
SMF26V
SMF28V
SMF30V
SMF33V
SMF5V0
SMF6V0
SMF6V5
SMF7V0
SMF7V5
SMF8V0
SMF9V0
SML-810TB
SML-D11YW
SMLD12BN1W
SML-D12D1W
SML-D12D8W
SMLD12E2N1W
SMLD12E3N1W
SMLD12EN1W
SML-D12FW
SML-D12M1W
SML-D12M8W
SML-D12P8W
SML-D12U1W
SML-D12U8W
SML-D12ViW
SML-D12V8W
SML-D12W8W(A)
SMLD12WBN1W
SML-D12Y1W
SML-D12Y3W
SML-D12Y8W
SML-D13DW(A)
SML-D13FW
SML-D13M8W
SML-D13MW(A)
SML-D13UsW
SML-D13UW(A)
SML-D13VW(A)
SML-D13WW(A)
SML-D13Y2W
SML-D13Y8W
SML-D14DW(A)
SML-D14MW(A)
SML-D14U2W(A)
SML-D14VW(A)
SML-D14WW(A)
SML-D14YW(A)
SML-D15DW
SML-D15MW
SML-D15U2W
SML-D15UW
SML-D15VW
SML-D15YW
SML-E12D8W
SML-E12DW
SML-E12M8W
SML-E12P8W
SML-E12U8W
SML-E12UW
SML-E12V8W
SML-E12Y8W
SMLE13ECST
SMLEN3BCST
SMLEN3WBC8W
SML-H10TB
SML-H12D8T
SML-H12M8T
SML-H12P8T
SML-H12U8T
SML-H12V8T
SML-H12Y8T
SML-M13RT

103
103
108
103
108
103
108
103
103
103
103
103
103
103
108
103
108
103
108
103
108
103
103
103
103
103
103
103
108
103
108
103
108
103
103
103
103
103
103
103
103
103
108
108
108
103
108
103
103
103
103
105
104
104
104
104
104
104
104

SML-M15R2T
SML-P11DT(R)
SML-P11MT(R)
SML-P11UT(R)
SML-P11VT(R)
SML-P11YT(R)
SML-P12DT(R)
SML-P12M2T(R)
SML-P12MT(R)
SML-P12U2T(R)
SML-P12UT(R)
SML-P12VT(R)
SML-P12WT(R)
SML-P12Y2T(R)
SML-P12Y3T(R)
SML-P12YT(R)
SMLP13BC8T
SMLP13ECST
SML-P13FT(R)
SML-P13PT(R)
SMLP13WBCOW
SML-P15DT(A)
SML-P15R2T
SML-P15UT(A)
SML-S13RT
SML-S15R2T
TLR341G

TLR342F/FJ/FVJ/FVT

TLR344F/FJ/FVJ
UCR006
UCRO1

UCRO03

UCR10

UCR18
VS10VUA1LAM
VS11VUA1LAM
VS12VUA1LAM
VS13VUA1LAM
VS14VUA1LAM
VS15VUA1LAM
VS16VUA1LAM
VS17VUA1LAM
VS18VUA1LAM
VS20VUA1LAM
VS22VUA1LAM
VS24VUA1LAM
VS26VUA1LAM
VS28VUA1LAM
VS30VUA1LAM
VS5VOUA1LAM
VS6VOUA1LAM
VS7VOUA1LAM
VS8VOUA1LAM
VS9VOUA1LAM

104
103
103
103
103
103
103
103
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Bl Ideal for smaller production quantities J [IC] Industrial grade }

Industriahgrade Cs ofiered n s ot reeis NOW. Offered in small 250pc reels

{Minimizes the
risk of excess

rrrrr 32.8 cm

[Standard Reel] *  [Small Lot Reel for Industrial Equipment]:

2,000 t0 3,000pc reels 250pc reels

We offer small lot reels of industrial-grade ICs (250pc/regls) in response to customer requests from the field. .
. This reduces inventory risk and saves storage space at the customer’s site.

Available online

https://www.rohm.com/applications/industry?utm_medium=gr&utm source=industrial-catalog&
utm_campaign=Catalog EN Industrial 2.0

ROHM Search Small lot reels are not available for some products, so please contact a sales representative

for further details.

ronvs Industrial product page

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

= = Industrial Grade Product Lineup Technical Resources
[ e —— High-reliability industrial-grade products that offer

Evaluation boards, along with technical

T _ guaranteed long-term supply can be immediately materials such as datasheets and application
‘i;' e ordered online. Smaller 250pc reels ideal for smaller + frered
- -f.'il?; production lots are also available. notes, are ofiered.
=t = __cwons S —
= - —l—— e
A 5 =
o=z | = L = -

Supports a Wide Range of

T Additional Information
Applications

3 ; T - Tech Web and Device Plus, technology-based sites that
Select the ideal solution from application block provide helpful tips and information on design
diagrams covering a variety of markets (i.e. FA, - Technical seminars for engineers

energy, and security). - Inquiries and environmental data - Characteristics data

www.rohm.co.com

T -
3
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ROHM Group Locations (Japan)

® Sales Offices

Kyoto Nagoya Matsumoto Sendai
Tokyo Fukuoka Mito Takasaki
Yokohama Nishi-Tokyo Utsunomiya

Manufacturing Facilities

ROHM Shiga Co., Ltd.
ROHM Hamamatsu Co., Ltd.
ROHM Wako Co., Ltd.
ROHM Apollo Co., Ltd.
ROHM Mechatech Co., Ltd.

LAPIS Semiconductor Miyagi Co., Ltd.
LAPIS Semiconductor Miyazaki Co., Ltd.

© Design Centers

Kyoto Technology Center (Head Office)

Kyoto Technology Center (Kyoto Ekimae)
Yokohama Technology Center

LAPIS Semiconductor Co., Ltd.(Shin-Yokohama)
LAPIS Semiconductor Miyazaki Design Center
Distribution Centers

ROHM Logistec Co., Ltd.

® QA Centers

Kyoto QA Center

ROHM Mechatech Co., Ltd.

ROHM Logistec Co., Ltd. (Kyoto)

Okayama,
(Okayama) ROHM (Headquarters) ..— LAPIS Semiconductor Miyagi Co., Ltd. ® Sales Offices
Kyoto Miyagi
ROHM Wako Co., Ltd. 4 Takasaki \ (Miyag) © Manufacturing Facilities
(Okayama) Matsumoto / ~Sendai © Design Centers
W 0) Utsunomiya
Fukuok @ Mito ® Distribution Centers
ukuoka —\. () .==. .Nishi-Tokyo.. @ QA Centers
ROHM Apollo Co., Ltd. ® (e
(Fukuoka) ’ e N\ Tokyo
ROHM Shiga Co., Ltd. Nagova LAPIS Semiconductor (Headquarters)
(Shiga) 90y’ Yokohama
ROHM Hamamatsu Co., Ltd.

LAPIS Semiconductor Miyazaki Co., Ltd.
(Miyazaki)

)
P \
LAPIS S

(Miyazaki)

(Shizuoka)

emiconductor Miyazaki Design Center

ROHM Group Locations (Global)

© Sales Offices

@ Manufacturing Facilities

ASIA ROHM Semiconductor Korea Corporation ASIA ROHM Korea Corporation AMERICA  Kionix, Inc.
ROHM Semiconductor Trading (Dalian) Co., Ltd. ROHM Electronics Philippines, Inc. EUROPE  SiCrystal GmbH
ROHM Semiconductor (Shanghai) Co., Ltd. ROHM Integrated Systems (Thailand) Co., Ltd.
ROHM Semiconductor (Shenzhen) Co., Ltd. ROHM Semiconductor (China) Co., Ltd.
ROHM Semiconductor Hong Kong Co., Ltd. ROHM Electronics Dalian Co., Ltd.
ROHM Semiconductor Taiwan Co., Ltd. ROHM-Wako Electronics (Malaysia) Sdn. Bhd.
ROHM Semiconductor Singapore Pte. Ltd. ROHM Mechatech Philippines, Inc.
ROHM Semiconductor Philippines Corporation ROHM Mechatech (Thailand) Co., Ltd.
ROHM Semiconductor (Thailand) Co., Ltd. )
ROHM Semiconductor Malaysia Sdn. Bhd. © Design Centers ® QA Centers
ROHM Semiconductor India Pvt. Ltd. ASIA Korea Design Center ASIA Korea QA Center
AMERICA  ROHM Semiconductor U.S.A., LLC Shanghai Design Center Shanghai QA Center
ROHM Semiconductor do Brasil Ltda. Shenzhen Design Center Shenzhen QA Center
EUROPE  ROHM Semiconductor GmbH Taiwan Design Center Taiwan QA Center
India Design Center Thailand QA Center
AMERICA America Design Center (Santa Clara) AMERICA America QA Center
® Sales Offices EUROPE  Europe Design Center EUROPE  Europe QA Center
® Manufacturing Faciliies Finland Software Development Center
ROHM POWERVATION Ltd.
@ Design Centers
@ QA Centers
© Finland
S~ Ireland
© & Germany ROHM Semiconductor (China) —\ Dalian
— SiCrystal .“ ROHM Electronics Dalian

ROHM Integrated Systems (Thailand)

()
ROHM Mechatech (Thailand) SEFED =,

o

India @) ° .

Thailand QQ Kong @ ‘°.\ N\

Detroit @ © Kionix

USA. €
Korea Santa Clara
ROHM Korea
Shanghai

ROHM Mechatech Philippines

Py N\ Taiwan
/ % \ Philippines
ROHM-Wako Electronics (Malaysia) J ROHM Electronics Philippines
Malaysia

Singapore

Brasil @
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1) The information contained in this document is current as of October 1st, 2018.

2) The information contained herein is subject to change without notice. Before you use our Products, please contact our sales representative (as listed below) and verify the latest specifications.

3) Although ROHM is continuously working to improve product reliability and quality, semiconductors can break down and malfunction due to various factors. Therefore, in order to prevent personal injury or fire arising from failure,
please take safety measures such as complying with the derating characteristics, implementing redundant and fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no responsibility for any
damages arising out of the use of our Products beyond the rating specified by ROHM.

4) Examples of application circuits, circuit constants and any other information contained herein are provided only to illustrate the standard usage and operations of the Products.The peripheral conditions must be taken into account
when designing circuits for mass production.

5) The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by ROHM or any other parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of such technical information.

6) The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems, gaming/entertainment sets) as well as the applications indicated in this document.

7) The Products specified in this document are not designed to be radiation tolerant.

8) For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and consult with a ROHM representative: transportation equipment (i.e. cars, ships, trains), primary communication
equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and power transmission systems.

9) Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters.

10) ROHM shall have no responsibility for any damages or injury arising from non-compliance with the recommended usage conditions and specifications contained herein.

11) ROHM has used reasonable care to ensure the accuracy of the information contained in this document. However, ROHM does not warrant that such information is error-free and ROHM shall have no responsibility for any damages
arising from any inaccuracy or misprint of such information.

12) Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive. For more details, including RoHS compatibility, please contact a ROHM sales office as listed below.
ROHM shall have no responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.

13) When providing our Products and technologies contained in this document to other countries, you must abide by the procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the
US Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.

14) This document, in part or in whole, may not be reprinted or reproduced without prior consent of ROHM.

R1098A

ROHM Sales Offices Contact us for further information about the products.
Santa Clara +1-408-720-1900  Stuttgart  +49-711-7272370  Dalian +86-411-8230-8549  Malaysia +60-3-7931-8155

Atlanta +1-770-754-5972  Nuremberg +49-911-810452-26  Beijing  +86-10-8525-2483  India +91-80-4125-0811
Boston  +1-781-565-1138  France +33(0)140608730 Shanghai +86-21-6072-8612 Kyoto +81-75:365-1077 ROHM Co., Ltd.
Chicago  +1-847-368-1006  UniedKingdom +44-1-908-272400  Shenzhen +86-755-8307-3008  Yokohama +81-45-476-2121 )
Detroit +1-248-348-9920  Finland  +358-400-726 124  Hong Kong +852-2740-6262 21 Saiin ’\onfa‘g;ghgé;skﬁo'ku'
San Di 1-858-625-3600  Spai 34-9375-24320  Tai 886-2-2500-6956 Yoo 515 apan
an lego - + pain * awan -+ TEL : +81-75-311-2121 FAX : +81-75-315-0172 SEMICONDUCTOR
Mexico +52-33-3123-2001  Hungary +36-1-950-5859  Singapore +65-6436-5100
Brazil +55-11-3539-6320  Italy +39-039-5783432  Philippines  +63-2-807-6872
Germany  +49-2154-921-0  Seoul +82-2-8182:700  Thailand  +66-2-254-4890 WWwWWw. rohm.com
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